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The Delta programmable logic controllers AH20MC-5A, AH10PM-5A, and AHO5PM-5A can put axes
in particular positions at high-speeds, create linear interpolations, and circular interpolations. They
can execute basic instruction, applied instructions, motion instructions, and G-codes.

In this manual, AH20MC-5A, AH10PM-5A, and AHO5PM-5A are called AH500 series motion control
modules.

In this chapter, the basic frameworks of AH20MC-5A, AH10PM-5A, and AHO5PM-5A are described.
Owing to the fact that the functionality of an AH500 series motion control module is composed of
sequence control and positioning control, a program comprises 0100, Ox motion subroutines, and P
subroutines. 0100, Ox motion subroutines, and P subroutines are described in this chapter. Basic
instructions, applied instructions, motion instructions, and G-codes will be introduces in other
chapters.

1.1 Framework of a AH500 Series Motion Control

Module
ltem Specifications
AH20MC-5A AH10PM-5A AH15PM-5A AHO5PM-5A
Number of substantial 12 axes 6 axes 4 axes 2 axes
axes supported (Axis 1~axis 12) | (Axis 1~axis 6) | (Axis 1~axis 4) | (Axis 1~axis 2)
Number of virtual 4 axes 10 axes 12 axes 14 axes
axes supported (Axis 13~axis 16) | (Axis 7~axis 16) | (Axis 5~axis 16) | (Axis 3~axis 16)
Storage The capacity of the built-in storage is 64K steps.
Unit Motor unit, mechanical unit, and compound unit
Users can set the initial register involved in data exchange in a CPU
Connection with a module, and the number of registers involved in the data exchange in
CPU module the CPU module. Four hundred D/M registers at most can be involved
in data exchange.
Delta high-speed | Three pulse output modes: Pulse/Direction;
motion control Counting up/Counting down; A/B-phase output
system DMCNET | These modes are differential output modes.
(Delta Motion The output
Control Network) | tarminals used
The response as the first
time Is one axis~the fourth
millisecond. axis are
differential
output
Motor control terminals. The
output All are differential outputs
terminals used
as the fifth
axis~the sixth
axis are
transistors
whose
collectors are
open
collectors.
. Single axis: 1M pps
Maximum speed Multiaxial interpolation: 1M pps

1-2



Chapter 1 Framework of an AH500 Series Motion Control Module
item Specifications
AH20MC-5A AH10PM-5A AH15PM-5A AHO5PM-5A
Operating | pn.sTOP switch None
switch
X0.0+, X0.0-, X0.0+, X0.0-,
X0.1+, X0.1-,
X0.1+, X0.1-, 0.2+ X0 2-
X0.2+, X0.2-, X0.0+, X0.0-, X0.3+' X0.3-’
X0.3+, X0.3-, X0.1+, X0.1-, X0.4 5(0 5 ’
Input 20.8+, X0.8- 0.2+, %02 | 0.6, X0.7, X0.0, X0.1,
; X0.9+, X0.9-, X0.3+, X0.3-,
signal Input X0.8+, X0.8-, X0.8, X0.9,
. X0.10+, X0.10-, X0.8, X0.9,
terminal X0.9+, X0.9-, X0.12, and
X0.11+, X0.11-, X0.10, X0.11, X0.10. X0.11 X013
X0.12+, X0.12-, X0.12, X0.13, X0.12, X0.13, '
X0.13+, X0.13, X0.14, and X0.14, X0.15,
X0.14+, X0.14-, X0.15 A
X1.0, X1.1,
X0.15+, and
X0.15- X1.2, X1.3,
' X1.4, X1.5
Y0.0+, YO0.0-, Y0.0+, YO0.0-,
Y0.1+, Y0.1-, Y0.1+, Y0.1-,
Y0.2+, Y0.2-, |Y0.2+,Y0.2-,
Y03+ Y03, Y03+ Y03, 09 00
Output Y0.8, Y0.9, Y0.10,|Y0.4+, YO.4-, Y0.4+, Y0.4-, Y0.2+, YO.2-1
terminal and Y0.11 Y0.5+, Y0.5-, Y0.5+, Y0.5-, Y0.3+, Y0.3-1
Output Y0.6+, Y0.6-, |Y0.6+, YO.6-, 0.8 and 0.9
signal Y0.7+, YO.7-, Y0.7+, Y0.7-, o ’
Y0.8, Y0.9, Y0.8, Y0.9,
Y0.10, Y0.11 Y0.10, Y0.11
External | Mini USB port Mini USB port | Mini USB port | .
communic | Ethernet port Ethernet port Ethernet port Mini USB port
ation port | DMCNET port . P
Expansion storage Mini SD card None
device The maximum capacity is 32 GB.
Number of basic
. . 27
instructions
Number of applied 130

instructions

Ox0~0x99 (motion subroutine/positioning program): M02 (The

execution of a program stops. (END))

M-code MO00~MO01, M03~M101, and M103~M65535: The execution of a
program pauses. (WAIT)
Users can use them freely.
GO (rapid positioning), G1 (linear interpolation), G2 (circular
interpolation, clockwise), G3 (circular interpolation, counterclockwise),

G-code G4 (dwell), G17 (XY plane selection), G18 (ZX plane selection), G19
(YZ plane selection), G90 (absolute programming), and G91
(incremental programming)

Number of counters 6 6 6 1

Number of

high-speed 8 8 8 3

catchers/comparators

Nun_1ber of interrupt 9 9 9 5

devices
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1.2 Structure of O100

0100 is a sequence control program. It is the main program in an AH500 series motion control
module. It only supports basic instructions and applied instructions. Users can use these two types
of instructions to process I/O data, call P subroutines, and enable Ox motion subroutines
(Ox0~0x99). 0100 functions as a main program. Motion subroutines are enabled through 0100.
There is hierarchical relation between 0100 and motion subroutines. The characteristics of 0100
are described below.

1.

There are two methods of enabling O100.

® |[f the “RUN-STOP” switch of an AH500 series motion control module is turned form the
“STOP” position to the “RUN” position when the AH500 series motion control module is
powered, SM072 will be ON, and O100 will run.

® |f an AH500 series motion control module is powered, users can use communication to set
SMO072 to ON, and to run O100.

"RUN-STOP" switch —— 0100

SM072 [T—— > Tine

Communication

0100 is scanned cyclically. The scan of the main program 0100 starts from the starting flag
0100. After the ending instruction M102 is scanned, the scan of the main program 0100 will go
back to the starting flag O100.

0100 The main program starts.

The sequence control
program is scanned cyclically.

M102 The main program ends.

There are three methods of disabling O100.

® If the “RUN-STOP” switch of an AH500 series motion control module is turned form the
“RUN?” position to the “STOP” position when the AH500 series motion control module is
powered, SM072 will be OFF, and O100 will stop. If 0100 stops, Ox motion subroutines and
P subroutines will not be executed.

® If an AH500 series motion control module is powered, users can use communication to set
SMO072 to OFF, and to stop 0100. If 0100 stops, Ox motion subroutines and P subroutines
will not be executed.

® If an error occurs when 0100 is compiled or when O100 runs, 0100 will stop automatically.

0100 supports basic instructions and applied instructions. Users can write a control program

according to their needs. They can set the parameters of motion instructions, and motion

subroutine numbers (Ox0~0x99) in O100.

® (0100 does not support motion instructions and G-codes. Motion instructions and G-codes
must be used in the motion subroutines Ox0~0x99. Please refer to section 1.2 for more
information.

® 0100 can call P subroutines. Please refer to section 1.4 for more information.

The description of 0100 is shown below.

0100 Description

Starting flag 0100 (If O100 is a ladder diagram in PMSoft, the starting

Enabling 0100 flag in O100 will be set automatically, and users do not have to write the

starting flag.)

weiboid urepy
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0100

Description

Disabling O100

Ending instruction M102 (If 0100 is a ladder diagram in PMSoft, the
ending instruction M102 will be set automatically, and users do not have
to write the ending instruction M102.)

Executing 0100

1. The “RUN-STOP” switch of a AH500 series motion control module is
turned form the “STOP” position to the “RUN" position

2. Users use communication to set SM072 to ON.

Operat|on_ . 0100 is scanned cyclically.

characteristic

Instruction Basic instructions and applied instructions are supported.
Number There is only one 0100 in a program.

Characteristic
and Function

1. Itis a sequence control program.

2. It can enable the motion subroutines Ox0~0x99, and call P
subroutines.

3. 1f 0100 is used with Ox motion subroutines and P subroutines,
0100, the Ox motion subroutines, and the P subroutines can be
arranged in any order.

1.2.1 Manual Function of O100

Users can set motion modes by means of special registers in O100. (Please refer to chapter 7 fore

more information.)

1.3 Structure of Ox Motion Subroutines

The motion subroutines Ox0~0x99 are motion control programs. They are subroutines which
control the motion of the axes of an AH500 series motion control module. Ox0~0x99 support basic
instructions, applied instructions, motion instructions, and G-codes. They can call P subroutines.
Users can control the paths of the axes of an AH500 series motion control module through Ox
motion subroutines. The characteristics of Ox motion subroutines are described below.
1. There are two methods of enabling an Ox motion subroutine.
® When O100 runs, users can set motion subroutine numbers in O100. (The motion
subroutine numbers must be in the range of Ox0 to Ox99. The users can set a motion
subroutine number in 0100 by setting SR1052. The value in SR1052 must be in the range
of 16#8000 to 16#8063.) If the users want to enable an Ox motion subroutine, they have to
set bit 12 in SR1030 to ON.

® Before an Ox motion subroutine is enabled, users have to make sure that no Ox motion

subroutine runs.

0100

RUN (Motion subroutine number) is setto ON. runs.

oxn Bit12in SR1030 = Oxn
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2. Whenever an Ox motion subroutine is enabled, it is executed once. After 0100 enables an Ox
motion subroutine, the execution of the Ox motion subroutine will start from the starting flag in
the Ox motion subroutine. After the ending instruction M2 in the Ox motion subroutine is
executed, the execution of the Ox motion subroutine will stop.

—>

5_ o X0.0

.g o § —] MOV |16#800AI SR1052 ‘ Setting the Ox number Ox10, and setting bit 15 to ON.

cg | °

% § MOV |16#1000| SR1030 | If X0.0is ON, the motion subroutine Ox10 will be enabled.

3 =]

X0.0is ON.

< =

9 n

o 2 MoVP| k100 [sr1020]

=] 0]

n O o

c x [y

55 @ MovP| K100 [srR1021]

s~ o

=1 =]

=} ®

9]

If X0.0 is ON, the motion subroutine Ox10 will be enabled. After the ending instruction M2 in
Ox10 is executed, the execution of Ox10 will stop. (Ox10 is executed once. If Ox10 needs to be
executed again, X0.0 has to be set to ON.)

3. There are four methods of disabling an Ox motion subroutine.
® |[f the “RUN-STOP” switch of an AH500 series motion control module is turned form the

“RUN?" position to the “STOP” position when the AH500 series motion control module is
powered, SM072 will be OFF, 0100 will stop, and Ox motion subroutines will not be
executed.
® If an AH500 series motion control module is powered, users can use communication to set
SR1030 to 0, or to set SM072 to OFF, and to stop the execution of Ox motion subroutines.
® If an error occurs when an Ox motion subroutine is compiled or when an Ox motion
subroutine is executed, the execution of the Ox motion subroutine will stop automatically.

4. An Ox motion subroutine supports basic instructions, applied instructions, motion instructions,
and G-codes. Users can write a motion program according to their needs. They can control the
motion of the axes of an AH500 series motion control module by set the parameters of the axes.
@ Basic instructions, applied instructions, motion instructions and G-codes must be used in

the motion subroutines Ox0~0x99.
® Ox motion subroutines can call P subroutines. Please refer to section 1.3 for more
information.

5. The description of Ox motion subroutines is shown below.

Ox motion N
: Description
subroutine
. There are 100 Ox motion subroutines (Ox0~0x99).
Enabling a Ox ) L . . :
- (If an Ox motion subroutine is a ladder diagram in PMSoft, the starting flag
sulsrauine in the Ox motion subroutine will be set automatically, and users do not

have to write the starting flag.)

Disabling a Ox | Ending instruction M2 (If a Ox motion subroutine is a ladder diagram in
motion PMSoft, the ending instruction M2 will be set automatically, and users do

subroutine not have to write the ending instruction M2.)
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Ox motion Description
subroutine P
1. |If users set bit 12 in SR1030 to ON when 0100 runs, an Ox motion
E i subroutine will be enabled.
Xecuting a 2. If users use communication to set bit 12 in SR1030 to ON when 0100
Ox motion . . .
subroutine runs, an Ox motion subroutine will be enabled.
Note: Before an Ox motion subroutine is enabled, users have to make sure
that no Ox motion subroutine runs.
. Whenever an Ox motion subroutine is enabled, it is executed once. If an
Operation

characteristic

Ox motion subroutine needs to be executed again, it has to be enabled
again.

Basic instructions, applied instructions, motion instructions, and G-codes

Instruction are supported.
Note: Users have to avoid using pulse instructions.
There are 100 Ox motion subroutines. If users want to enable a motion
Number subroutine number, they have to set SR1052, and set bit 12 in SR1030 to

ON.

Characteristic
and Function

1. Ox0~0x99 are motion subroutines. (They can only be enabled by
0100.)

2. They can control the motion of the axes of an AH500 series motion
control module. Please refer to the description of G-code for more
information.

3. An Ox motion subroutine can be enabled/disabled by a program or
communication.

4. Ox motion subroutines can call P subroutines.

5. If Ox motion subroutines are used with O100 and P subroutines, the
Ox motion subroutines, 0100, and the P subroutines can be arranged
in any order.

1.4 Structure of P Subroutines

P subroutines are general subroutines. They can be called by 0100 and Ox motion subroutines. If P
subroutines are called by 0100, the P subroutines will support basic instructions and applied
instructions. If P subroutines are called by Ox0~0x99, the P subroutines will support basic
instructions, applied instructions, motion instructions, and G-codes. After 0100 or an Ox motion
subroutine calls a P subroutine, the P subroutine will be executed. After SRET in the P subroutine is
executed, the lines under the instruction which calls the P subroutine will be executed.

1. There are two methods of enabling a P subroutine.

® 0100 can call P subroutines.
® Ox motion subroutines can call P subroutines.
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Whenever a P subroutine is called, it is executed once. After 0100 or an Ox motion subroutine
calls a P subroutine, the P subroutine will be executed. After the ending instruction SRET in the
P subroutine is executed, the execution of the P subroutine will stop, and the lines under the
instruction which calls the P subroutine will be executed.

1 M1000
=z 0100 and Ox10 V. ] CALL | Po | calling PO
2 o | diverge. ; X0.0
= ,9 5 \ « ‘1 | MOV Hls#BOOA ‘SR1052‘ Setting the motion subroutine number Ox10
co © | H i
Qo o i ‘ H ‘ ‘ If X0.0is ON, Ox10 willbe enabled.
= g @ ) : ! MOV | 16#1000 | SR1030 The path @ isvalid.
3 b i |
<
S
: 2
ot
20 5 M1000
c X & L - caLL Calling P2
So o
g 5
= S ‘MOVPH K100 ‘ SR:LOZO‘
S o s
@ x @
= Lo
OI o
@ ‘a
(0] 1@
X - ;
@
e ‘
o) c
b =t
S ] 3 ABST
o3 o @
= 3 o ] HDRV | x-2oooo‘ ¥20000 ‘
=] @ [9)
) 5] :
e !
®
o ‘
o 7
3 g :
[%2]
= P N :
g I 2 4‘ MOVPH K100 ‘SRlOZl‘
= [
® 2
@
o
o
>
(2]
®

The subroutine PO supports basic instructions and applied instructions. The subroutine P2
supports basic instructions, applied instructions, motion instructions, and G-codes.

There are three methods of disabling a P subroutine.

® |[f the “RUN-STOP” switch of an AH500 series motion control module is turned form the
“RUN?" position to the “STOP” position when the AH500 series motion control module is
powered, SM072 will be OFF, O100 will stop, and Ox motion subroutines and P subroutines
will not be executed.

® If an AH500 series motion control module is powered, users can use communication to set
SR1030 to 0, to stop the execution of Ox motion subroutines, and to stop the execution of P
subroutines.

® If an error occurs when a P subroutine is executed, the execution of the P subroutine will
stop automatically. Please refer to appendix A for more information.

If P subroutines are called by 0100, the P subroutines will support basic instructions and

applied instructions. If P subroutines are called by Ox0~0x99, the P subroutines will support

basic instructions, applied instructions, motion instructions, and G-codes.
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The description of P subroutines is shown below.

P subroutine

Description

There are 256 P subroutines (PO~P255).

Enabling a P | (If a P subroutine is a ladder diagram in PMSoft, the starting flag in the P
subroutine | subroutine will be set automatically, and users do not have to write the
starting flag.)
Disabling a P Ending instruction SRET (If a P subroutine is a ladder diagram in PMSoft,
subrou?ine the ending instruction SRET will be set automatically, and users do not have

to write the ending instruction SRET.)

Executing a P
subroutine

1. 0100 can call P subroutines.
2. Ox motion subroutines can call P subroutines.

Operation
characteristic

Whenever a P subroutine is enabled, it is executed once. If a Pn subroutine
needs to be executed again, it has to be enabled again.

1. If P subroutines are called by 0100, the P subroutines will support basic
instructions and applied instructions.

2. If P subroutines are called by Ox motion subroutines, the P subroutines

Instruction will support basic instructions, applied instructions, motion instructions,
and G-codes.
Note: If P subroutines are called by Ox motion subroutines, users have to
avoid using pulse instructions.
Number There are 256 P subroutines.

Characteristic
and Function

1. P subroutines are general subroutines.
2. P subroutines can be called by 0100 and Ox motion subroutines.

3. If P subroutines are used with 0100 and Ox motion subroutines, the P
subroutines, 0100, and the Ox motion subroutines can be arranged in
any order.
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1.5 Using 0100, Ox Motion Subroutines, and P
Subroutines

0100, Ox motion subroutines, and P subroutines are introduced in section 1.1~section 1.3. In this
section, a program composed of 0100, Ox motion subroutines, and P subroutines is described.

1.5.1 Structure of a Program

Suppose a program is composed of 0100, Ox0, Ox3, P1, and P2. The five program blocks are
shown below.

Main program

0100
Calling Ox0 sl Votion subroutine
. Ox0
Calling P1 Subroutine
- P1
M2 - SRET"
Calling P2 » Subroutine
: P2
L Motion subroutine
: Calling Ox3 n—|g oo
M102 .
SRET- M2
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In order to describe the program, the program is divided into 5 sections (section (1)~section (5)).

1000

— CALL calling P1 (1)

3U1IN0IQNS UOIO N
0XO

4| MOV |1 6#8000| SR1052| Setting the motion subroutine number Ox0

—— MoV |16#1000[{SR 1030 Enabling Ox0
' 2)

welboid urepy
00TO

000

M1
— CALL Calling P2

(3)

aunnoiqns
Td

4
M1000 )

—||O—|DMOV| Ko [SR1032]

au1IN0IgNs UOION
€X0

4.| MOV |16#8003| SR1 052| Setting the motion subroutine number Ox3
(5)

aunnoigqns
Z¢d

—— MoV |16#1000| SR1030| Enabling 0x3
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The program is described below.

1. Section (1)~section (5) are created in numerical order, but they can be arranged in any order.

2. There is only one 0100. O100 can not be called by another program, but it can freely call Ox
motion subroutines and P subroutines.

3. Ox motion subroutines can be called by O100 and P subroutines, and it can call P subroutines.

4. P subroutines can be called by 0100 and Ox motion subroutines, and it can call Ox motion
subroutines.

Note:

1. One Ox motion subroutine is executed at a time. If Ox0 is executed, Ox3 can not be executed. If
Ox3 is executed, Ox0 can not be executed.

2. After O100 or a P subroutine enables an Ox motion subroutine, the next line will be executed,
and the execution of the Ox motion subroutine will be ignored.

3. Whenever an Ox motion subroutine is enabled, it is executed once. If an Ox motion subroutine

needs to be executed again, it has to be enabled again.

The instructions supported by 0100, Ox0, Ox3, P1 and P3 are described below. (O: Supported; X:

Not supported)

Section 0100 Ox0 and Ox3 P1 P2
_ESIE 0 0 0 0
instruction
syl o o o o
instruction
_ Motion 0 0 X
instruction

G-code X 0] (0] X

. P2 is called by
P1 is called by 0100, and
Ox0, and X
. therefore it does
. therefore it
Description - - . not support
supports motion ;
; ) motion
instructions and . .
instructions and
G-codes.
G-codes.
Additional remark:
Main program Subroutine Motion subroutine
Order In any order In any order In any order
It runs P subroutines can be called by| Ox motion subroutines can
Execution 0100 or Ox motion be called by O100 or P
normally. . :
subroutines. subroutines.
: Itis scanned | Whenever a subroutine is Wheneyer a motion -
Operation ; o subroutine is called, it is
cyclically. called, it is executed once.
executed once.
1 main 256 subroutines 100 motion subroutines
Number They can be used according They can be used according
program X X
to users’ needs. to users’ needs.

1-12



Chapter 2 Hardware Specifications and

Wiring

Table of Contents

2.1  Hardware SPeCIfiCatiONS .........uuuiiieiiiieiiiiiiiee et 2-2
2.1.1  General SPeCIfiCatiONS.......cciiiiiiiiieeiiii e 2-2
21.2 Electrical Specifications for the Input Terminals ............cccceevvviviinnennn. 2-2
2.1.3 Electrical Specifications for the Output Terminals............ccceevvvvvvnnnnnn.. 2-9
214 DIMENSIONS ..ottt e e et e e e e e e eeeaeaa s 2-14
215 PrOTIIES e 2-16

22 AV 1 ] o TSP 2-19
2.2.1 I/O Extension Cables, and External Terminal Modules..................... 2-20
2.2.2  Wiring INpUt TEIMUNAIS .....uuuiieieieeeeeeie e 2-25
2.2.3  Wiring OUutput TEIMINAIS ........uuiuiiiiiiiiiiiiiiiiiiiiii e 2-27
2.2.4  Wiring AH10PM-5A and an Inferior Servo Drive...........cccccevvvvvvnnnnnn.. 2-30

2.3 CoOMMUNICALION POMS ...ccoiiieiiiiiiiie et e e e e e e s 2-35

2-1



AH500 Motion Control Module Manual

2.1 Hardware Specifications

Electrical specifications and wiring are described in this chapter. Please refer to other chapters for
more information about the writing of a program and the use of instructions. For more information
about the peripherals purchased, please refer to the manuals attached to them.

2.1.1 General Specifications

Item

Specifications

Connector type

High precision connector
It must be connected to an external terminal module.

Supply voltage

5V DC (-15~20%), 24 V DC (-15~20%)
(AHPSO05-5A supplies power through a bus.)

Electric energy

. 2W
consumption
Insulation voltage | 2,500 VDC
Weight 150 g

Noise immunity

ESD (IEC 61131-2, IEC 61000-4-2): £10 kV air discharge

EFT (IEC 61131-2, IEC 61000-4-4): Communication I/O: +4 kV

CS (IEC 61131-2, IEC 61000-4-6): 0.15~80 MHz, 3 Vrms
RS (IEC 61131-2, IEC 61000-4-3): 80~100 MHz, 10 V/m, 1.4~2.0 GHz

Operation/Storage

Operation: -20~70°C (Temperature), 5~95% (Humidity), pollution degree 2
Storage: -40~85°C (Temperature), 5~95% (Humidity)

Vibration/Shock
resistance

International standards IEC 61131-2, IEC68-2-6 (TEST Fc)/IEC61131-2 &
IEC 68-2-27 (TEST Ea)

Standard

(€ ®-

2.1.2 Electrical Specifications for the Input Terminals

® AH20MC-5A

Specifications

Item Differential input

High speed of 200 kHz

Wiring type

Independent wiring

reduction

Input voltage 5~24 vV DC
Maximum input current 15 mA
Action OFF—=ON 20 us
level ON—-OFF 30 us
Response time/Noise 10 ms/0.5 us
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Terminal

Description

Response
characteristic

Maximum input

Current

Voltage

X0.0+, X0.0-,
X0.1+, X0.1-,
X0.2+, X0.2-,

X0.3+, and
X0.3-

1. They are differential input terminals.
2. Functions of the terminals:
® High-speed counter:
€ The terminals are the RESET
input terminals for counter
O~counter 5.
¢ X0.0+ and X0.0- are for
counter 0. X0.1+ and X0.1- are
for counter 1. X0.2+ and X0.2-
are for counter 2 and counter
4. X0.3+ and X0.3- are for
counter 3 and counter 5.
® High-speed comparison and
capture: The terminals can function
as trigger signals for high-speed
capture.
@ Interrupt input terminals

200 kHz

15 mA

5~24 'V

X0.8+, X0.8-,

X0.9+, and
X0.9-

1. They are differential input terminals.
2. Functions of the terminals:
® Motion control: The terminals are
for manual pulse generators.
® High-speed counter:
€ The terminals are for counter
0

¢ X0.8+ and X0.8- are A-phase
input terminals for counter 0.
X0.9+ and X0.9- are B-phase
input terminals for counter 0.

® High-speed comparison and

capture: The terminals can function

as trigger signals for high-speed

capture.

® Interrupt input terminal

200 kHz

15 mA

5~24V
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Terminal

Description

Response | Maximum input

characteristic| Current Voltage

X0.10+, X0.10-,
X0.11+, X0.11-,
X0.12+, X0.12-,
X0.13+, X0.13,
X0.14+, X0.14-,

X0.15+, and
X0.15-

1. They are differential inputs.
2. Functions of the terminals:

High-speed counter:

€ The terminals are for counter
1~counter 5.

X0.10+ an X0.10- are A-phase
input terminals for counter 1.
X0.12+ and X0.12- are
A-phase input terminals for
counter 2 and counter 4.
X0.14+ and X0.14- are
A-phase input terminals for
counter 3 and counter 5.
X0.11+ and X0.11- are
B-phase input terminals for
counter 1. X0.13+ and X0.13-
are B-phase input terminals for
counter 2 and counter 4.
X0.15+ and X0.15- are
B-phase input terminals for
counter 3 and counter 5.
High-speed comparison and
capture: The terminals can function
as trigger signals for high-speed
capture.

Interrupt input terminals

*

200 kHz 15mA | 5~24V

® AH10PM-5A

Specifications

Item

Differential input

Open collector

High speed of 200 kHz

100 kHz (*1)

Current flows into the common
terminal S/S (sinking), or current

reduction

WTTITIE) BPE Independent wiring flows from the common terminal
S/S (sourcing).

Input voltage 5~24V DC 24V DC

Maximum input current 15 mA

Action OFF—=ON 20 us

level ON-OFF 30 us

Response time/Noise 10 ms/0.5 us
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i - Response |Maximum input
Terminal Description o
characteristic Current Voltage
They are differential input terminals.
Functions of the terminals:
® Motion control: They are the PG input
terminals for axis 1~axis 4.
® High-speed counter: X0.0+ and X0.0-
are the RESET input terminals for
§82: §8c1) counter 0. X0.1+ rgnd X0.1- are the
X0.2+, X0.2-, RESET input terminals for counter 1. 200 kHz 15 mA | 5~24 Vv
X0.3+ and X0.2+ and X0.2- are the RESET input
X0.3- ’ terminals for counter 2 and counter 4.
X0.3+ and X0.3- are the RESET input
terminals for counter 3 and counter 5.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
® Interrupt input terminals
They are single/A/B-phase input
terminals.
Functions of the terminals:
® Motion control: The terminals are for
manual pulse generators.
® High-speed counter:
€ The terminals are for counter 0.
X0.8 and X0.9 @ X0.8is an A-phase input terminal | 100kHz (*1) | 15mA | 24V
for counter 0, and X0.9 is a
B-phase input terminal for counter
0.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
@ Interrupt input terminals
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Terminal

Description

Response |Maximum input

characteristic Current Voltage

X0.14, and
X0.15

X0.10, X0.11,
X0.12, X0.13,

*

*

1 They are single/A/B-phase input
terminals.

2 Functions of the terminals:

® Motion control: They are the DOG
input terminals for axis 1~axis 6.

® High-speed counter:

The terminals are for counter
1~counter 5.

X0.10 is an A-phase input
terminal for counter 1, X0.12 is an
A-phase input terminal for counter
2 and counter 4, and X0.14 is an
A-phase input terminal for counter
3 and counter 5.

X0.11 is a B-phase input terminal
for counter 1, X0.13 is a B-phase
input terminal for counter 2 and
counter 4, and X0.15 is a B-phase

100 kHz (*1)

I5mA | 24V

input terminal for counter 3 and
counter 5.
High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
Interrupt input terminals

*1. If the frequency of A/B-phase input signals must be 200 kHz, every channel must be connected
to a1 kQ (2 W) resistor in parallel.

® AH15PM-5A

Specifications

Item

Differential input

Open collector

High speed of 200 kHz

100 kHz (*1)

Wiring type

Independent wiring

Current flows into the common
terminal S/S (sinking), or current
flows from the common terminal
S/S (sourcing).

Input voltage

5~24 Vv DC

24V DC

reduction

Maximum input current 15 mA
Action OFF—=ON 20 us
level ON-OFF 30 us
Response time/Noise 10 ms/0.5 us
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. . Response |Maximum input
Terminal Description o
characteristic|Current Voltage
They are differential input terminals.
Functions of the terminals:
@ Motion control: They are the PG input
terminals for axis 1~axis 4.
® High-speed counter: X0.0+ and X0.0-
are the RESET input terminals for
§82: §8c1) counter 0. X0.1+ r:nd X0.1- are the
X0.2+, X0.2-, RESET input terminals for counter 1. 200 kHz 15mA | 5~24V
X0.3+ and X0.2+ and X0.2- are the RESET input
X0.3- ’ terminals for counter 2 and counter 4.
X0.3+ and X0.3- are the RESET input
terminals for counter 3 and counter 5.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
® Interrupt input terminals
They are single/A/B-phase input
X0.4, X0.5, terminals.
X0.6, and Functions of the terminals: 100 kHz (*1) | 15mA | 24V
X0.7 ® Motion control: They are the DOG
input terminals for axis 1~axis 4.
They are single/A/B-phase input
terminals.
Functions of the terminals:
® Motion control: The terminals are for
manual pulse generators.
® High-speed counter:
X0.8+, X0.8-, € The terminals are for counter 0.
X0.9+, and ® X0.8is an A-phase input terminal 200 kHz 15mA | 5~24V
X0.9- for counter 0, and X0.9 is a
B-phase input terminal for counter
0.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.
® Interrupt input terminals
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Terminal

Description

Response
characteristic

Maximum input

Current|Voltage

They are single/A/B-phase input
terminals.

2 Functions of the terminals:
® Motion control: They are the LSP/NSP

input terminals for axis 1~axis 4.
LSP input terminals: X0.10, X0.12,
X0.14, and X1.0

LSN input terminals: X0.11, X0.13,
X0.15, and X1.1

X1.0, and
X1.1

*

X0.10, X0.11, ¢
X0.12, X0.13,
X0.14, X0.15,

® High-speed counter:

The terminals are for counter
1~counter 5.

X0.10 is an A-phase input
terminal for counter 1, X0.12 is an
A-phase input terminal for counter
2 and counter 4, and X0.14 is an
A-phase input terminal for counter
3 and counter 5.

X0.11 is a B-phase input terminal
for counter 1, X0.13 is a B-phase
input terminal for counter 2 and
counter 4, and X0.15 is a B-phase
input terminal for counter 3 and
counter 5.

® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.

® Interrupt input terminals: X0.10,
X0.11, X0.12, X0.13, X0.14, and
X0.15

100 kHz (*1)

1IS5mA | 24V

X1.2, X1.3,
X1.4, and
X1.5

1 They are single/A/B-phase input
terminals.

100 kHz (*1)

1I5mA | 24V

*1. If the frequency of A/B-phase input signals must be 200 kHz, every channel must be connected
to a1 kQ (2 W) resistor in parallel.

® AHO5PM-5A

Specifications

ltem

Open collector

High speed of 100 kHz (*1)

Wiring type

Current flows into the common terminal S/S (sinking), or current
flows from the common terminal S/S (sourcing).

Input voltage 24V DC
Maximum input current 15 mA
Action OFF=ON 20 us
level ON-OFF 30 us
Response time/Noise 10 ms/0.5 us

reduction
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1 A Response |Maximum input
Terminal Description o
characteristic Current Voltage
1. They are single/A/B-phase input terminals.
2. Functions of the terminals:
® Motion control:
€ X0.0is the PG input terminal for
axis 1, and X0.1 is the PG input
terminal for axis 2.
€ X0.12 is the DOG input terminal
for axis 1, and X0.13 is the DOG
input terminal for axis 2.
X0.0, X0.1, € X0.8 and X0.9 are for manual
X0.8, X0.9, _ pulse generators. 200 kHz (*1) | 15mA | 24V
X0.12, and ® High-speed counter:
X0.13 € XO0.0is the RESET input terminal

for counter 0.

¢ X0.8 is an A-phase input terminal
for counter 0, and X0.9 is a
B-phase input terminal for counter
0.
® High-speed comparison and capture:
The terminals can function as trigger
signals for high-speed capture.

® Interrupt input terminals

*1. If the frequency of A/B-phase input signals must be 200 kHz, every channel must be connected
to a1 kQ (2 W) resistor in parallel.

2.1.3 Electrical Specifications for the Output Terminals

® AH20MC-5A

Specifications

Item

Transistor output

Maximum exchange

. 200 kHz
(working) frequency
Output terminal Y0.8~Y0.11
Working voltage 5~30 Vv DC
Maximum output current 40 mA

Isolation Optocoupler
e Resistance 0.5A/output terminal (2A/COM)
u

specifications Inductance 9W (24 vV DC)

Bulb 2W (24 VvV DC)
Response OFF—=ON
time ON—-OFF 0.2us
Overcurrent protection N/A
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. — Response |Maximum output
Terminal Description characteristic cyrrent Voltage
1. The high-speed pulse output terminals
are transistors whose collectors are
Y0.8. Y0.9 open collectors.
Y0.10, and 2. Funct!on of the termmal;: 200 kHz 15mA | 24V
YO0.11 ® High-speed comparison and
capture: They can be used as
high-speed comparison output
terminals.
® AHI10PM-5A
ltem . . .
e Differential output Transistor output
Specifications
Maximum exchange 1 MHz 200 kHz
(working) frequency
Output terminal Y0.0~Y0.7 Y0.8~Y0.11
Working voltage 5VDC 5~30 VDC
Maximum output current 40 mA 40 mA
Isolation Digital isolator Optocoupler
e . Resistance <25 mA 0.5 A/output terminal (4 A/ICOM)
specifications Inductance -- 12 W (24 V DC)
Bulb - 2 W (24 vV DC)
Response OFF—=ON
e ON—=OFE 0.2 us
Overcurrent protection Yes No
Terminal Description Response Maximum output
characteristic| Current  Voltage
The high-speed pulse output terminals
are transistors whose collectors are
open collectors.
Functions of the terminals:
® Motion control:
€ The terminals are the CLR
output terminals for axis 1~axis
4, and provide the PWM
function.
Y0.8, Y0.9, 4 Y0.8 and Y0.9 are for axis 5.
Y0.10. and Y0.10 and YO0.11 are for axis 6. 200 kHz 15mA | 24V
Yo11, Y0.8 is an A-phase output

terminal for axis 5, and Y0.10 is
an A-phase output terminal for
axis 6. Y0.9 is a B-phase output
terminal for axis 5, and Y0.11 is
a B-phase output terminal for
axis 6.
® High-speed comparison and

capture: They can be used as

high-speed comparison output

terminals.
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; e Response |Maximum output
Terminal Description o
characteristic| Current | Voltage
1. They are differential output terminals.
2. Function of the terminals:
® Motion control:
€ The terminals are for axis 1~axis
4,
4 YO0.0+ and Y0.0- are A-phase
output terminals for axis 1.
Y0.2+ and Y0.2- are A-phase
Y0.0+, YO0.0-, output terminals for axis 2.
Y0.1+, Y0.1-, Y0.4+ and Y0.4- are A-phase
Y0.2+, Y0.2-, output terminals for axis 3.
Y0.3+, Y0.3-, Y0.6+ and Y0.6- are A-phase
Y0.4+, Y0.4-, output terminals for axis 4. 1 MHz 5 mA SV
Y0.5+, Y0.5-, ¢ Y0.1+and Y0.1- are B-phase
Y0.6+, Y0.6-, output terminals for axis 1.
Y0.7+, and Y0.3+ and Y0.3- are B-phase
Y0.7- output terminals for axis 2.
Y0.5+ and Y0.5- are B-phase
output terminals for axis 3.
Y0.7+ and Y0.7- are B-phase
output terminals for axis 4.
€ Y0.0+ and Y0.0- are the CLR
output terminals for axis 5.
Y0.1+ and Y0.1- are the CLR
output terminals for axis 6.
® AHI15PM-5A
Item Differential output Transistor output
Sosifeaiane ifferential outpu ransistor outpu
Maximum exchange 1 MHz 200 kHz
(working) frequency
Output terminal Y0.0~Y0.7 Y0.8~Y0.11
Working voltage 5VvDC 5~30 VDC
Maximum output current 40 mA 40 mA
Isolation Digital isolator Optocoupler
Resistance <25 mA 0.5 A/output terminal (4 A/ICOM)
sc,:;(;::?fri]::ations Inductance -- 12 W (24 V DC)
Bulb - 2 W (24 VvV DC)
Response OFF—-ON
time ON-OFF 02 us
Overcurrent protection Yes No
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; e Response |Maximum output
Terminal Description oo
characteristic| Current |Voltage
The high-speed pulse output terminals
are transistors whose collectors are
open collectors.
Functions of the terminals:
Y0.8, Y0.9, ® Motion contrql:
YO].O, and €® The termlnqls are the CLR - 200 kHz 15 mA 24\
Y0.11 output terminals for axis 1~axis
4,
® High-speed comparison and
capture: They can be used as
high-speed comparison output
terminals.
They are differential output terminals.
Function of the terminals:
® Motion control:
€ The terminals are for axis 1~axis
4,
€ Y0.0+ and YO0.0- are A-phase
output terminals for axis 1.
Y0.2+ and Y0.2- are A-phase
Y0.0+, Y0.0-, output terminals for axis 2.
Y0.1+, Y0.1-, Y0.4+ and Y0.4- are A-phase
Y0.2+, Y0.2-, output terminals for axis 3.
Y0.3+, Y0.3-, Y0.6+ and Y0.6- are A-phase
Y0.4+, Y0.4-, output terminals for axis 4. 1 MHz 5 mA SV
Y0.5+, Y0.5-, € Y0.1+ and Y0.1- are B-phase
Y0.6+, Y0.6-, output terminals for axis 1.
¥8;+ and Y0.3+ and Y0.3- are B-phase

output terminals for axis 2.
Y0.5+ and Y0.5- are B-phase
output terminals for axis 3.
Y0.7+ and Y0.7- are B-phase
output terminals for axis 4.

4 Y0.0+ and YO0.0- are the CLR
output terminals for axis 5.
Y0.1+ and Y0.1- are the CLR
output terminals for axis 6.

® AHO5PM-5A

Specifications

Item . .
Differential output

Transistor output

Maximum exchange

: 1 MHz 200 kHz
(working) frequency
Output terminal Y0.0~Y0.3 Y0.8~Y0.9
Working voltage 5V DC 5~30v DC
Maximum output current 40 mA 40 mA

Isolation Digital isolator Optocoupler
. 0.5 A/ output terminal
Resistance <25 mA
Current (4 A/ICOM)
specifications | Inductance - 12 W (24 V DC)
Bulb - 2 W (24 VvV DC)
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Iltem . . .
Ssifeaiane Differential output Transistor output
Response OFF-ON
time ON—-OFF 0.2us
Overcurrent protection Yes No
Terminal Description Response Maximum output
characteristic| Current Voltage
1. The high-speed pulse output terminals
are transistors whose collectors are
open collectors.
2. Functions of the terminals:
® Motion control: YO0.8 is the CLR
Y0.8 and Y0.9 output terminal for axis 1, and Y0.9 | 500y, | 15 mA | 24V
is the CLR output terminal for axis
2.
® High-speed comparison and
capture: They can be used as
high-speed comparison output
terminals.
1. They are differential output terminals.
2. Function of the terminals:
® Motion control:
Y0.0+, Y0.0-, € Y0.0+ and Y0.0- are A-phase
Y0.1+, YO.1-, outputs for axis 1. Y0.2+ and
Y0.2+, Y0.2-, Y0.2- are A-phase outputs for 1 MHz 5 mA SV
Y0.3+, and axis 2.
Y0.3- 4 Y0.1+ and Y0.1- are B-phase
outputs for axis 1. Y0.3+ and
Y0.3- are B-phase outputs for
axis 2.
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2.1.4 Dimensions

AH20MC-5A

35

20MC

AH10PM-5A

10PM
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o| * e
I m
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"Ll
Unit: mm
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A i
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I

Unit: mm

%/\J
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AH15PM-5A
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2.1.5 Profiles

® AH20MC-5A

ezl T = [ Bte
O> 2 6 5
TSkl |
® o | - NI %
Q
Q>
_ I )
@11 S

Number Name Description
1 Model name Model name of the module
o Operating status of the module
RUN LED indicator . . .
2 (green) ON: The module is running. .
OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
Ethernet connection | Status of the Ethernet connection
4 LED indicator ON: The Ethernet connection is being connected.
(green) OFF: The Ethernet connection is disconnected.
DMCNET Status of the DMCNET connection
5 connection LED ON: The DMCNET connection is being connected.
indicator (green) OFF: The DMCNET connection is disconnected.
6 USB port Providing the mini USB communication interface

RUN: The user program is executed.

! RUN/STOP switch STOP: The execution of the user program stops.

8 SD slot Providing the SD interface

9 Connector Connecting the module and an 1/O extension cable.
10 DMCNET port Providing the DMCNET communication interface
11 Ethernet port Providing the Ethernet communication interface

12 Extension port For updating the firmware

13 Label Nameplate

14 Set screw Fixing the module

15 Connector Connecting the module and a backplane

16 Projection Fixing the module
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® AH10PM-5A

®_) J@M—» RUN -© D A mmm &@B <__®
oGy +—®
— %% 0
O 'i’ -@ %& @
—> | | |G «® ®
a9
o—
O

@
Number Name Description
1 Model name Model name of the module
o Operating status of the module
2 RUN LED indicator ON: The module is running.
(green) OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
Ethernet connection| Status of the Ethernet connection
4 LED indicator ON: The Ethernet connection is being connected.
(green) OFF: The Ethernet connection is disconnected.
5 USB port Providing the mini USB communication interface
. RUN: The user program is executed.
6 RUN/STOP switch STOP: The execution of the user program stops.
SD slot Providing the SD interface
Connector Connecting the module and an 1/O extension cable
9 Ethernet port Providing the Ethernet communication interface
10 Extension port Updating the firmware
11 Label Nameplate
12 Set screw Fixing the module
13 Connector Connecting the module and a backplane
14 Projection Fixing the module
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® AH15PM-5A

@—) 15PM N
@——) RUN @ A mmm &% 4__@
@— - ]j
— § X
0 —
3 L
® @
< 1D U
@)
casii )
Number Name Description
1 Model name Model name of the module
. Operating status of the module
RUN LED indicator ] . .
2 (green) ON: The module is running.
OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
Ethernet connection| Status of the Ethernet connection
4 LED indicator ON: The Ethernet connection is being connected.
(green) OFF: The Ethernet connection is disconnected.
5 USB port Providing the mini USB communication interface
. RUN: The user program is executed.
6 RUN/STOP switch .
STOP: The execution of the user program stops.
SD slot Providing the SD interface
Connector Connecting the module and an 1/O extension cable
9 Ethernet port Providing the Ethernet communication interface
10 Extension port Updating the firmware
11 Label Nameplate
12 Set screw Fixing the module
13 Connector Connecting the module and a backplane
14 Projection Fixing the module
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® AHO5PM-5A

()-; U
O%A»RUN @ A m &% <__@
& 5 4+—0
Eéééééé%;é% ) = §§ D
= de—a 1= B
E% X0.1 ::l
[= ixos H— -
[a ] xo0.0 | —
: X0.12 (——@ :%
) o i O—>
ﬁ Y0.0- :% e
5 : L Y0.1+ :
T Hl =
Lo ]fvo2r |
; Yo.2r :%
2 = J
; com ]| —
Number Name Description
1 Model name Model name of the module
o Operating status of the module
RUN LED indicator . . .
2 (green) ON: The module is running.
OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
4 USB port Providing the mini USB communication interface
5 Terminals Input/Output terminals
Arrangement of the
6 input/output Arrangement of the terminals
terminals
7 Extension port Updating the firmware
8 Label Nameplate
9 Set screw Fixing the module
10 Connector Connecting the module and a backplane
11 Projection Fixing the module
2.2 Wiring

An AH500 series motion control module is an open-type device. It has to be installed in a control box
which is free from dust, moisture, and shock/vibration. In order to prevent people who are not
maintenance men from operating the device, protective measures are required (e.g. Users need a
special tool or a key to open the control box).

An AC power supply can not be connected to input/output terminals, otherwise the device will be
seriously damaged. Before users power the device, they have to check the wiring of the power

supply. In order to increase the immunity against noise, the ground terminal on the device must
be grounded correctly.
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2.2.1 1/0 Extension Cables, and External Terminal Modules

® External devices for AH20MC-5A

() Connector on AH20MC-5A

CN1
—
O0—0
~—
1 oo 19
0 oF
-0 O
=0 O#
@ On
<@ o
-0 Of
«0 OF
|+ ;)
Rl
0 Bl
o W
o o
=0 pHi
"0 o
0 oo
ca oo
18] ||= =|| |36
e
10

20MC

External ‘
terminal O usB
module
: : MicroSD
O | weew
E: ETH
Pin |Terminal Function Pin |Terminal Function
Pulse Count Pulse Count
1 C3 - COM3 19 Y0.11 - Out3
2 Cc2 - COM2 20 Y0.10 - Out2
3 C1 - coM1 21 Y0.9 - Outl
4 Co - COMO 22 Y0.8 - Out0
5 NC - - 23 NC - -
6 NC - - 24 NC - -
7 X0.3- - Rst3-/Rst5- 25 X0.3+ - Rst3+/Rst5+
8 X0.15- | DOG3- | CntB3-/CntB5+ | 26 | X0.15+ | DOG3+ | CntB3+/CntB5+
9 X0.14- | DOG2- | CntA3-/CntA5+ | 27 | X0.14+ | DOG2+ | CntA3+/CntA5+
10 X0.2- - Rst2-/Rst4- 28 X0.2+ - Rst2+/Rst4+
11 | X0.13- | DOG1- | CntB2-/CntB4- 29 | X0.13+ | DOG1+ | CntB2+/CntB4+
12 | X0.12- | DOGO- | CntA2-/CntA4- 30 | X0.12+ | DOGO+ | CntA2+/CntA4+
13 X0.1- - Rstl- 31 X0.1+ - Rstl+
14 | X0.11- | DOGS5- CntB1- 32 | X0.11+ | DOG5+ CntB1+
15 | X0.10- | DOG4- CntA1l- 33 | X0.10+ | DOG4+ CntAl1+
16 X0.0- - RstO- 34 X0.0+ - RstO+
17 X0.9- MPGB- CntBO- 35 X0.9+ | MPGB+ CntBO+
18 X0.8- MPGA- CntAO0- 36 X0.8+ | MPGA+ CntAO+
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25

External devices for AH10PM-5A

7| |26

50

10PM
RUN
ERROR
ETH
External ? E lP USB
terminal —
module @
: MicroSD
Line driver @
O
G ETH
HTR1/CLR H
Connector on AH10PM-5A
Pin | Terminal Function Pin | Terminal Function
Pulse Count Pulse Count
1 C3 COM3 - 26 | Y0.11 CLR3/B5 -
2 C2 COM2 - 27 Y0.10 CLR2/A5 -
3 C1 coM1 - 28 YO0.9 CLR1/B4 -
4 Cco COMO - 29 Y0.8 CLRO/A4 -
5 NC - - 30 NC - -
6 Y0.7- B3- - 31 YO0.7+ B3+ -
7 Y0.6- A3- - 32 | YO0.6+ A3+ -
8 Y0.5- B2- - 33 Y0.5+ B2+ -
9 Y0.4- A2- - 34 Y0.4+ A2+ -
10 Y0.3- B1- - 35 Y0.3+ Bl+ -
11 Y0.2- Al- - 36 Y0.2+ Al+ -
12 Y0.1- BO-/CLR5- - 37 Y0.1+ BO+/CLR5+ -
13 Y0.0- A0-/CLR4- - 38 Y0.0+ AO0+/CLR4+ -
14 NC - - 39 NC - -
15 NC - - 40 SIS SIS SIS
16 X0.15 DOG3 CntB3/CntB5 | 41 X0.14 DOG2 CntB3/CntA5
17 | X0.13 DOG1 CntB2/CntB4 | 42 | X0.12 DOGO CntA2/CntA4
18 X0.11 DOG5 CntB1 43 X0.10 DOG4 CntAl
19 X0.9 MPGB CntBO 44 X0.8 MPGA CntAO
20 NC - - 45 NC - -
21 NC - - 46 NC - -
22 X0.3- Pg3- Rst3-/Rst5- | 47 | XO0.3+ Pg3+ Rst3+/Rst5+
23 | X0.2- Pg2- Rst2-/Rst4- | 48 | X0.2+ Pg2+ Rst2+/Rst4+
24 X0.1- Pgl- Rst1- 49 X0.1+ Pgl+ Rstl+
25 X0.0- Pgo- RstO- 50 | XO0.0+ PgoO+ RstO+

2-21



AH500 Motion Control Module Manual

() External devices for AH15PM-5A

15FP M
B [ [1°]
?II = B Emoa
o i
——
Extern al o LISE
terminal E'l[’
module ' @
o ticrasD
Line driver
o
; D ElH
HTR1/CLE
() Connector on AH15PM-5A
Pin | Terminal Function Pin |Terminal Function
Pulse Count Pulse Count
1 | Y011 CLR3 - 26 | Y0.10 CLR2 -
2 | Yoo CLR1 - 27 | Y038 CLRO
3 | com COM - 28 | Y0.7+ B3+ -
4 | Y0.7- B3- - 29 | Y0.6+ A3+ -
CN1 5 | Y0.6- A3- - 30 | Y05+ B2+ -
== 6 | YO05- B2- - 31 | Y0.4+ A2+ -
e e 7 | Y0.4- A2- - 32 | Y0.3+ B1+ -
oo 8 | Y0.3- B1- - 33 | Y0.2+ Al+ R
o 9 | Y0.2- Al- - 34 | Y0.1+ BO+ -
10 | Y0.1- BO- - 35 | Y0.0+ AO+ -
o o 11 | Yo.0- AO- - 36 SIS SIS SIS
=0 12| Xx15 CHG3 - 37 | X14 CHG2 -
oo 13| Xx1.3 CHG1 - 38 | X1.2 CHGO -
oo 14 | X11 LSN3 - 39 | X1.0 LSP3 -
% o 15 | X0.15 LSN2 CntB3/CntB5 | 40 | X0.14 LSP2 CntB3/CntA5
o 16 | X0.13 LSN1 CntB2/CntB4 | 41 | X0.12 LSP1 CntA2/CntA4
o o 17 | X011 | LSNO CntBl | 42 | X0.10 LSPO CntAL
25 V/ 50 | 18 | XO0.9- MPGB- CntBO- 43 | X0.9+ MPGB+ CntBO+
Ll 19 | Xo0.8- MPGA- CntAO- 44 | X0.8+ MPGA+ CntAO+
20 | X0.7 DOG3 - 45 | X0.6 DOG2 -
21| X0.5 DOG1 - 46 | X0.4 DOGO -
22 | xo0.3- Pg3- Rst3-/Rst5- | 47 | X0.3+ Pg3+ Rst3+/Rst5+
23 | X0.2- Pg2- Rst2-/Rst4- | 48 | X0.2+ Pg2+ Rst2+/Rst4+
24 | X0.1- Pgl- Rstl- 49 | X0.1+ Pgl+ Rstl+
25 | XO0.0- Pgo- Rst0- 50 | X0.0+ PgO+ RstO+
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() External devices for AHO5PM-5A

() Terminals on AHO5PM-5A

sis
X0.0
X0.1
X0.8
X0.9
X0.12
X0.13
Y0.0+
Y0.0-

Y01+
Y0.1-
Y0.2+
Y0.2-
Y0.3+
Y0.3-
Y0.8

Y0.9

LR L L

05PM
ERROR
M [ USB
s [ ¢
—p [= ]l xo1
[ = .lxo8
[= ]| xo0
> [ ]| x012
i v0:0+
: Ei Y0.0
Line driver e
—> i v0:2+
[= Jivoa-
= ]| vos+
:i YO:B
Y0.9
¢ com
HTR1/CLR
. Function . Function
Terminal Terminal
Pulse Count Pulse Count
S/S S/S S/S Y0.1+ BO+ -
X0.0 PGO RstO Y0.1- BO- -
X0.1 PG1 - Y0.2+ Al+ -
X0.8 MPGA CntA0 Y0.2- Al- -
X0.9 MPGB CntBO Y0.3+ B1+ -
X0.12 DOGO - Y0.3- B1- -
X0.13 DOG1 - Y0.8 CLRO -
Y0.0+ A0+ - Y0.9 CLR1 -
Y0.0- AO- - COM - -

An 1/O extension cable connects the connector on an AH500 series motion control module to an

external terminal module. Users can wire terminal blocks on the external terminal module.

1. 1/O extension cable DVPACAB7D10/DVPACAB7E10
DVPACAB7D10 (36 pins): I/0 extension cable for AHO4HC-5A/AH20MC-5A

DVPACABT7E10 (50 pins): I/0 extension cable for AHL0PM-5A
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2. External terminal module for AH20MC-5A: DVPAETB-I016C

SN Y SIS NN SISISISINNY
Esessedtsseeavsssseer|
C3 C2 C1 0] NC NC | X0.3- [X0.15- [X0.14- | X0.2- [X0.13- [X0.12- | X0.1- [X0.11- [X0.10- | X0.0- | X0.9- | X0.8- | 24G 24G FE
Y0.11 |Y0.10 | Y0.9 | Y0.8 NC NC | X0.3+ [X0.15+[X0.14+ | X0.2+ [X0.13+[X0.12+| X0.1+ [X0.11+ [X0.10+| X0.0+ | X0.9+ | X0.8+ NC 24V 24V
3. External terminal module for AH10PM-5A: DVPAETB-1024C
[[IE—]
I MM SN S M M M MY MY
S SIS B8 S)
HHHHHH}THHHHHH}HHHHHHH}THHHHHH}‘
EEEEEEE EEEEEEE CEEEEEE EEEEEEIE
st
L fromthe | o |~ | c1 | co | NIC | Y0.7- | Y0.6- | YO5- | Y0.4- | Y03- | YO.2- | YO.1- | Y0.O- | NIC
upper left
th
13 pggrrTethe N/C |X0.15 |X0.13 | X0.11 | X0.9 | N/IC | N/C | X0.3- | X0.2- | X0.1- | X0.0- | 24G | 24G | FE
1% from the
lower left. | YO1 | Y0.10 | Y0.9 | YO.8 | NIC |Y0.7+ Y06+ YOS5+ Y04+ Y03+ Y02+ YOI+ YOO+ | NIC
th
1?0\,53”"6}?9 SIS X014 X012 X010 X0.8 NIC NIC X0.3+ X02+ X0.1+ X0.0+ NIC 24V 24V
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4. External terminal module for AH15PM-5A: DVPAETB-1034C

ole—3

R e S
EoSsTses S5S6555Y

AAAAAARAAAAAAARARARAAAAAAAARAA

EEEEEEE EEEEEEE EEEEEEE EEEEEEE

m

1% from the |, 0.9 | COM | YO 0.6- | YO 0 0.3- | Y0.2- | YO 0.0 3
Lopor left | YO-LL | YO. M | Y0.7- | Y0.6- | YO.5- | YO.4- | Y0.3- | Y0.2- | YO.1- | YO.O- | X15 | X1.3 | X1.1
th
l?,]pfpr:rnlletf?e X0.15 | X0.13 | X0.11 | X0.9- | X0.8- | X0.7 | X0.5 | X0.3- | X0.2- | X0.1- | X0.0- | 24G | 24G | FE
1°' from the
ono (8¢ 1Y0.10 | YO.8 |YO.7+ Y06+ | YOS5+ | Y0.4+ Y03+ Y02+ |YO.1+ |YO.O+ | SIS | YL4 | YL2 | YLO
th
15|ovflre°r”|‘etf't"e X0.14 | X0.12 | X0.10 | X0.9+ | X0.8+ | X0.6 | X0.4 |X0.3+ | X0.2+ |X0.1+ X0.0+ | N/C | 24V | 24V

2.2.2 Wiring Input Terminals

Input signals are direct-current power inputs. Sinking and sourcing are the current driving capability
of a circuit. They are defined as follows.

® Sinking

Direct current

s/s!

It
>
3

e () e s e e e s

Current flows into the common terminal S/S.

Equivalent circuit of the input circuit

_““_5

110

x0.8] —

5

1
e

SIS

Internal
circuit

N
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® Sourcing
Direct current

—|l }—l
ol
(ﬁu
D R

Current flows from the common terminal S/S.
Equivalent circuit of the input circuit

110

— x0.8] —

Internal
circuit

O

19

SIS [

1
L

_””_l

® Wiring differential input terminals
The direct-current signals ranging in voltage from 5 V to 24 V can pass through the high-speed input
terminals X0.8+~X0.15+, and X0.8-~X0.15- on AH20MC-5A. The frequency of input signals can be
up to 200 kHz. These high-speed input terminals are connected to a differential (two-wire) line
driver.
The wiring of the differential input terminals are shown below. (The wiring is used for high speed and
noise):

Encoder output AH20MC-5A high-speed input
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If the frequency of input signals is less than 50 kHz and there is not much noise, these high-speed
input terminals can be connected to a direct-current power supply whose voltage is in the range of 5
V to 24 V, as shown below. Take AH20MC-5A for instance,

Sinking:
<)—I— X0.8+]
br= (24 V sinking) L
L [X0.8- | = 5~24V
oy bl
. Sensor | =—e
i
Sourcing:
PNP
Sensor

i

(24 V sourcing)

RN
Tt

Q—I_ X0
I

&

il
|
-

2.2.3 Wiring Output Terminals

1. Transistor output circuit

LED;; ) 4 :’.K:]

Load

° Y0.§
@ 1T Y <osa
& {col

Transistor output

-

»
i

— I

|1!n:)J!:) JaSS!J_L|

"/W
CO0 1Y0.8| C1 [Y0.9] C2 |Y0.10 C3 |Y0.11

@y H ® @?

MC2 MC1

B a

s
%

®| Direct-current power supply ‘ @ ‘ Emergency stop ‘ © ‘ Fuse
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The transistor outputs are open collectors. If Y0.8 is a pulse output, the output current passing
through the output pull-up resistor must be larger than 0.1 A to ensure that the transistor
operates normally.

Relay/Solenoid valve through which direct current passes: A diode is connected in parallel to
absorb the surge voltage which occurs when the load is OFF.

ﬁYO.S Relay/Solenoid valve
@ | S
> 1+
D = DC power supply

—_  TcCO

D: 1N4001 diode
Bulb (incandescent lamp) through which direct current passes: A thermistor is connected in
series to absorb the surge current which occurs when the load is ON.

| S

| S

Bulb NTC

kg

DC power supply

— JCt1
NTC: 10Q
®
Y0.9 can not be connected to a power supply directly. The output wiring must be connected to a
load.
1Y0.9
+
= DC power supply
- Tet

Mutually exclusive output: Y0.10 controls the clockwise rotation of the motor, and Y0.11 controls
® the counterclockwise rotation of the motor. The interlock circuit which is formed, and the
program in the PLC ensure that there are protective measures if an abnormal condition occurs.

2. Wiring differential output terminals
Take AH10PM-5A for instance. The wiring of the differential output terminals on AH10PM-5A is
described below.
®  Wiring the differential output terminals on AH10PM-5A, an ASDA-A series AC servo drive,
an ASDA-A+ series AC servo drive, and an ASDA-A2 series AC servo drive

Driver

Ee

Optocoupler circuit

e
{1

Optocoupler circuit
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Wiring the differential output terminals on AH10PM-5A, and a ASDA-B series AC servo
drive

Driver

Optocoupler circuit

4 :’K:

Optocoupler circuit

Wiring the differential output terminals on AH10PM-5A, and a ASDA-AB series AC servo
drive

Driver

Optocoupler circuit

4 :’K:
{1

Optocoupler circuit
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2.2.4 Wiring AH10PM-5A and an Inferior Servo Drive

Take AH10PM-5A for instance. The wiring of AH10PM-5A and an inferior servo drive is described
below.
Wiring AH10PM-5A and a Delta ASDA-A series AC servo drive:

Delta servo drive

I ASDA-A series

VoD

COM+

fPLS |43
PLS |41

Pulses generated by the
manual pulse generator

IBIGN |38
SN |37

DI2

COM-

| I

5-24vDC

Delta servo drive

ASDA-A series

+24V
\MI—‘_S!SJ» I: VoD

Pulses generated by the coM+
manual pulse generator I
Shielded cable
. Y0.2+ IPLS |43
A phase x08 Yoz - : PLS |41
iy s Y03+ SIGN |26
B phasel ARl Y0.3- SIGN |37
s/ | |
Y0.9 DI2
c1 COM-
5-24VDC |
I xo.0+ Eﬁ’*’"”:
b gl Delta servo drive
X0.0- H T
5-24VDC I I ASDA-A series
—— x0.1+ 2T0A I: VDD
X0.1- E Ty com+
5-24VDC | I
I x0.2+ L= 2 ;
EE; \ 02 E % 20 YO.4+ [ 40 /PLS |43
X0.2- T+ 1 4‘ é Con s L L
5-24VDC I Y04 = PL3 |41
I xo.a+ b %ﬁ : T fSIGN_ |36
X0.5- E:}:K: Y05 [0 BIGN (87
§-24VDC I |
pr Yo.10 R DI2
¥ =
¥ 3
:}L_ c2 ek COoM-
§-24VDC |

Delta servo drive

I ASDA-A series

[ VDD
coms
Y06+ [ /LS |43
E{ Y06 PLS |41
Yo7+ [ /SIGN |36
Dé yo.7. L) sieN |37
3 """ C: Yo.11 = DIz
v = . :
r 2 _
. c3 M COM-
[ szavoe [
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Wiring AH10PM-5A and a Panasonic CN5 series servo drive:

Panasonic servo drive

CN5 series
PULST | 3
PULS2 | 4
SIGN1 | 5
SIGN2 | &
R i Y0.8 cL |30
co GND |13
5-24VDC COM+ | 7
-
GND +24V
DC24V
Panasonic servo drive
CMN5 series
b sis Y0.24 PULST | 3
Y0.2- PULS2 | 4
Y0.34 SIGN1 | 5
Y0.3- SIGNZ | 6
Fulses generated by the
manual pulse generator
0.0 . ‘ ”
\ [ SN = A Y0.9 cL
A phase iE[*I:.l } ::t !
s/s e, S 4 T - C1 GND |13
X0.9 —l:lﬁ \ 5-24VDC CcomM+ | 7
B phase . [ g
! | GND +24V |—
S8 | — = i DC24v

Panasonic servo drive

CI5 sefies
------- PULS1
I—— xo.0+ £0A 3
i : PULS? | 4
X0.0- [—T =}
5-24VDC I St SIBN1 | 5
Il x0.1+ nN 5 i siGN2 | 6
.% 2L
X01- F—H2 ]
5-24VDC I
W x02¢ }\-—5 73
} Z.’Kj —} _,:i Y0.10 cL |20
X0z [t T M c2 GND [13
5-24VDC r—- @
5-24vDC coms | 7
I—— x0.3+ | —+=—"7
} ::C GND +24V
X03- [T / DC24V
5-24VDC
Panasonic servo drive
CM5 series
PULST |3
PULSZ | 4
SIGN1 | 5
SIGNZ |6

T Y0.11 cL s
Lﬁjg:- c3 GND |13

5-24VDC

COM+ |7
GND +24V
DC24v
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Wiring AH10PM-5A and a Yaskawa servo drive:

Pulses generated by the
manual pulse generatar

A phase

E phase

Shielded cable

00 .
i . N
Eé ; £330
sis | — =
e
X0.9 =
H &8 !E’*K!
i
I xo0.0+
X0.0-
5-24VDC I
gzll?— X0.1+
X0.1-
5-24VDC I
Ezllli X0.2+ —l:l—}_.K:
x02- - T
5-24VDC I
@IH— X0.3+ _:;_}”:’K’j
X0.3- 1 The

5-24VDC

Yaskawa servo drive

Yaskawa series

Y0.0+ PLS |7
Y0.0- PLS |8
Y0.1+ SIGN |11
¥0.1- ISIGN |12
Y0.8 H 1 CLR |15
co : uL—Q JCLR |14
24VDC |
Yaskawa servo drive
Yaskawa series
Y0.2+ PLS |7
Y0.2- PLS |8
Y0.3+ P+ sign |11
Y0.3- ISIGN |12
Y0.9 — CLR |15
c1 m—c icLR |14
24VDGC |

Yaskawa servo drive

Yaskawa series

PLs |7

PLS |8

SIGN |11

ISIGN |12

CLR |15

JCLR |14

24VDGC |
Yaskawa servo drive
Yaskawa series

Y0.6+4 PLS |7
Y0.6-H+ PLs |8
Y0.74 SIGN |11
vo.7-}= ISIGN |12

— Y0.11 CLR |15
—1 C3 JCLR |14
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Wiring AH10PM-5A and a Mitsubishi MJR2 series servo drive:

Mitsubishi servi drive

Mitsubishi
MJR2 series
Y0.0+ |5 PP |3
Y0.0- PG |13

Y0.1+ NP |2

Y0.1-

TR ]
1 :E} Kj: Yr_?: _h]m—o ZZ 180
E!:K 24VDC [
£
E
E

NG 12

— X0.12

Mitsubishi serv drive

Y 4K Mlitsubishi
MJIRZ series

_E Y0.2+ & PP |3
’ HH

v [ v0.2- i PG |13

Y0.3+ ne o |2

%: Y0.3- NG |12

- [
I““:@: Y0.9 —rm —0 CR 8
g c1 |—

56 10

Pulses generated by the

manual pulse generator 24VDC I
Shielded cable
/ — . Mitsubishi servi drive
] . [ Y
A phase I:é iEf*K! Witsubishi
SIS | P —F— MJIR2 series
X0.9 _:'iT‘___,l
B phase i [_.lf‘ % Y0.4+ PP |3
sIs e A
Y0.4- PG |13
_EYO‘& NP |2
Y0.5- NG |12
[l xo0.0+ El—} """ C
=L T Y0.1
X0.0- L T T } B 0.10 CR |41
5-24VDC I 2o . c2 DOCOM |46
[l xo0.1+ D}'":’E — Dicom |20
X0.1- = T GND +24V | I
. DC24V
S-24voC | 5-24VDC itsubishi servi drive
I— xo0.2¢ |-—H
X2 } ::Kj Mitsubishi
X0.2- = ' MWUR2 series
5-24VDC I vy
| 6+ PP |3
ORI pt > &l =T
5-24VDC — T Y0.7+ ne |2
Y0.7- NG |12
—? """ Y0.11 CR |41
20
g . C3 DOCOM |46
DICOM |20
GND +24V | I
DC24V
5-24VDC
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Wiring AH10PM-5A and a Fuiji servo drive:

Fuii servo drive

Pulses generated by the
manual pulse generatar

A phase

B phase

Shielded cable

+24V
—i—{ e [

Fuji series

35

36

33

34

Y0.8

co

Fuii servo drive

Fuji series

35

Y0.2+ H
Y0.2- Hit

36

Y0.3+ H

33

Y0.3-

34

Y0.9

C1

Fuji servo drive

os T —
. | b
12l
sis | —
0.0 —:llﬁ_:
!E’*F.!
il T
I xo0.0+ 4(
| —
%0.0- E:B ,,,,,,,,,
5-24VDC I
I x0.1+ —«:r—} __K:
GL X0.1- ——=H
5-24VDC I
[l x0.2+ _:l_}m:l;/j
gL X0.2- H - M
5-24VDC I
sz— X0.3+ —l:l—} _'Kj
x0.3- —
5-24VDC

Fuji series
Y0.4+ 12 35
Y0.4- L4 36
Y0.5+ F 33
vo.5- B 34
Y0.10
c2
Fuji servo drive
Fuji series
¥0.6+ 35
Y0.6- 36
Y0.7+ 33
Y0.7- 34
Y0.11
c3
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2.3 Communication Ports

AH20MC-5A/AH10PM-5A/AH15PM-5A is equipped with a mini USB port and an Ethernet port.
Besides, AH20MC-5A is equipped with a DMCNET port. These ports are described below.

Mini USB: A mini USB port can function as a slave station. Users download or upload a program
through a mini USB port. The communication protocols a mini USB port supports are
Modbus ASCII and Modbus RTU.

Ethernet: An Ethernet port can function as a master station. The communication protocol it supports
is MODBUS TCP/IP.

DMCNET: A DMCNET port can be used to control a servo drive.
Communication architecture:

Communication port o
Communication parameter Al L
Serial transmission rate 9,600~57,600 bps
Number of data bits 7 bits~8 bits
Parity bit Even parity bit/Odd parity bit/None
Number of stop bits 1 data bit~2 data bits
Register where a communication format is stored SR36
ASCIl mode Slave stations are supported.
RTU mode Slave stations are supported.
Number of data read/written (ASCII mode) 100 registers
Number of data read/written (RTU mode) 100 registers
Communication port
Communication parameter St
Transmission rate 10/100 Mbps
Communication protocol Modbus TCP
Number of data read/written 100 registers
Communication port
Communication parameter DRIEIET
Serial transmission rate 10 Mbps (Channel A and channel B)
Communication protocol DMCNET packet format
Number of axes supported 12 axes
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Default communication protocol supported by a mini USB port

—Modbus ASCII mode

—7 data bits

—1 stop bit

—Even parity bit

— Serial transmission rate: 9600 bps

Mini USB port

1. The program in an AH500 series motion control module can be uploaded through the mini USB
port on the AH500 series motion control module. Users can download a program to an AH500
series motion control module through the mini USB port on the AH500 series motion control
module. The communication protocols that a mini USB port supports are Modbus ASCII and
Modbus RTU, and the transmission rate supported is in the range of 9,600 bps to 57,600 bps.

2. Amini USB functions as a slave station. It can be connected to a human-machine interface. The
status of an AH500 series motion control module can be monitored through the mini USB port
on the AH500 series motion control module.

Ethernet port

1. An Ethernet port is a communication port which has a RJ45 interface. It can function as a
master station. The communication protocol that an Ethernet port supports is Modbus TCP/IP,
and the transmission rate supported is 10/100 Mbps.

2. The communication protocol which an Ethernet port supports is Modbus TCP/IP. The program in
an AH500 series motion control module can be uploaded through the Ethernet port on the
AH500 series motion control module. Users can download a program to an AH500 series
motion control module through the Ethernet port on the AH500 series motion control module.
The status of AH500 series motion control module can be monitored through the Ethernet port
on the AH500 series motion control module.

DMCNET port (Only for AH20MC-5A)

1. ADMCNET is a communication port which has a RJ45 interface. It can be connected to a Delta
network servo drive. The communication protocol that a DMCNET port supports is DMCNET.
The transmission rate of a channel is 10 Mbps. The two channels of an AH500 series motion
control module can be simultaneously connected to a servo drive.

2. ADMCNET port can be used to control a Delta network servo drive.
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3.1 Device List

B Device list

Type Device name Number of devices Range
Input device X 256 X0.0~X15.15
. Output device Y 256 Y0.0~Y15.15
Stlatvi ce Auxiliary relay M 4096 MO0~M4095
Special auxiliary relay SM 16384 SM0~SM16383
Stepping relay S 1024 S0~S1023
Input device X 16 X0~X15
Output device Y 16 YO~Y15
Data register D 10000 D0~D9999
Special data register SR 16384 SR0~SR16383
Timer T 256 TO~T255
Word :
device 16-b!t counter C 200 C0~C199
32-bit counter C 16 C240~C255
32-bit high-speed c 6 C200, C204, C208,
counter C212, C216, and C220
) Y, 6 VO~V5
Index register
z 8 Z0~Z7
Pointer | Pointer P 256 PO~P255
Decimal system K 16-b?t operation: -32768~32767
32-bit operation: -2147483648~2147483647
. 16-bit operation: 16#0~16#FFFF
Constant | Hexadecimal system 16 | 35 bit operation: 16#0~16#FFFFFFFF
Floating-point number F ii;};{;fge;gggg;ﬂ.40282347+3s

3.2 Values, Constants, and Floating-point Numbers

-32768~32767
-2147483648~2147483647

16-bit operation:

Decimal : :
K | Decimal system 32-hit operation:

Constant

16#0~16#FFFF
16#0~16#FFFFFFFF

16-bit operation:

167 32-bit operation:

Hexadecimal system

32-bit operation:
+1.17549435-38~+3.40282347+38

Floating-point

F | 32-bit number
number

An AH500 series motion control module performs operations on three types of values according to

various control purposes. The functions of the three types of values are described below.

1. Binary number (BIN)
The values on which an AH500 series motion control module performs operations, and the
values stored in the AH500 series motion control module are binary numbers. Binary
numbers are described below.

Bit: A bit is the basic unit of information in the binary system. Its state
is either 1 or 0.

Nibble: A nibble is composed of four consecutive bits (e.g. b3~b0).
Nibbles can be used to represent 0~9 in the decimal system, or
0~F in the hexadecimal system.

Byte: A byte is composed of two consecutive nibbles (i.e. 8 hits,

b7~b0). Bytes can be used to represent 00~FF in the
hexadecimal system.
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Word: A word is composed of two consecutive bytes (i.e. 16 bits,
b15~b0). Words can be used to represent 0000~FFFF in the
hexadecimal system.

Double word: A double word is composed of two consecutive words (i.e. 32 bits,
b31~b0). Double words can be used to represent
00000000~FFFFFFFF in the hexadecimal system.

The relation among bits, nibbles, bytes, words, and double words in the binary system is
shown below.

DW <+— Double word
—— — o —
W1 WO
- ~ <+— Word
- o~ S
BY3 BY2 BY1 BYO c Byte

NB7 NB6 NBS NB4 NB3 NB2 NB1 NBO 4 Nibble

b31b30b29b28b27b26b25b24b23b22b21|b20b19b18b17b16b15bl4b13b12b]1 b101b9| b8[b7|b6|b5|b4[b3]|b2|b1[b0| 4—— Bit

2.  Decimal number (DEC)
B Adecimal number can be used as the setting value of a timer, or the setting value of a
counter, e.g. TMR TO K50 (K indicates that the value following it is a constant.).
B Adecimal number can be used as the number of an S/IM/SM/T/C/D/SR/V/Z/P device,
e.g. M10 and T30.
B Adecimal number can be used as an operand in an applied instruction, e.g. MOV K123
DO (K indicates that the value following it is a constant.).
B Decimal numbers can be used as external input numbers, e.g. X0.0~X0.15 and X1.0~X
1.15.
B Decimal number can be used as external output numbers, e.g. Y0.0~Y0.15 and
Y1.0~Y1.15.
3. Hexadecimal number (HEX)
B A hexadecimal number can be used as an operand in an applied instruction, e.g. MOV
H1A2B DO (H indicates that the value following it is a constant.).
Constant (K): A decimal number is generally preceded by K. For example, K100 represents the
decimal number 100.
Exception:
If K is used with an M/S device, a nibble device, a byte device, a word device, or a
double word device will be formed.
Example:
K1M100 represents a device composed of 4 bits, K2ZM100 represents a device
composed of 8 bits, K3M100 represents a device composed of 12 bit, and
K4M100 represents a device composed of 16 bits.

Constant (16#): A hexadecimal number is generally preceded by 16#. For example, the
hexadecimal number 16#100 represents the decimal number 256.
Floating-point number (F): A floating-point number is generally preceded by F. For example, the
floating-point number F3.123 represents 3.123.
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3.3 External Input Devices and External Output

Devices

Input device (X):

Input device numbers are decimal numbers. They start from X0.0. The definition of the
number of an input device depends on the input device. An AH500 series motion control
module has 256 input devices at most (X0.0~X15.15).

Output device (Y):

Output device numbers are decimal numbers. They start from Y0.0. The definition of the
number of an output device depends on the output device. An AH500 series motion control
module has 256 output devices at most (Y0.0~Y15.15).

Functions of input devices:

After X devices in an AH500 series motion control module are connected to an input device,
the input signals sent to the AH500 series motion control module will be read. There is no
limitation on the number of times the Form A contact/the Form B contact of an X device can
be used in a program. The state of an X device varies with the state of the input device to
which the X device is connected.

Users can turn X devices ON/OFF by means of SM304.

If SM304 is OFF, X devices can not be turned ON/OFF by means of PMSoft. If SM304 is ON,
X devices can be turned ON/OFF by means of PMSoft. However, if users use PMSoft to turn
ON/OFF X devices in an AH500 series motion control module when SM304 is ON, the
function of updating input signals will be disabled.

Functions of output devices:

AY device sends a signal to drive the load connected to it. There is no limitation on the
number of times the Form A contact/the Form B contact of a Y device can be used in a
program. However, it is suggested that a Y device should be used once in a program. If a ' Y
device is used more than once in a program, the state of the Y device depends on the Y
device used last time.

X0.0 — The state of Y0.0 depends on circuit @
- Y@ 77777 @ that is, the state of X1.0 determines the state
- \ of YO0.0.
A Y0.0is used twice.

L

X1.0

———(vo0) -~ @
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The procedure for processing a program is described below.
Regenerating an input signal:

1. Before an AH500 series motion
control module executes a
program, it reads the states of
the input signals sent to it into its
input memory.

2. If the states of the input signals
change during the execution of
the program, the states of input
signals stored in the input
memory will not change until the
AH500 series motion control
module reads the states of the
input signals sent to it next time.

Regenerating input signals

Input

1 3. Thetime it takes for an input
device in the program to receive
the state of an external signal is
Th I d a1 .
Into the input memory. about 10 milliseconds. (The time
it takes for a contact in the
. The state of X0.0is read from the input memory. program to receive the state Of
Processing the program » .
0.0 Writing the an external signal may be

tamf g affected by the time it takes for
Reading the state of Y0.0 g the program to be scanned.)
YO. 2 Processing a program:
—_—> [«} . .
Writing the | < After the AH500 series motion
state of MO
I Latchmemory | memory, the execution of the
l instructions in the program will start
[ outputterminais | from the beginning of the program.
l After the program is executed, the

states of the Y devices used in the
program will be stored in the device
memory in the AH500 series motion
control module.

Regenerating an output signal:

1. After M102 is executed, the
states of the Y devices stored in
the device memory will be sent to
the latch memory in the AH500
series motion control module.

2. The time it takes for an output
device to be turned form ON to
OFF is about 10~20
milliseconds.

QOutput
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3.4 Auxiliary Relays

Auxiliary relay (M): Auxiliary relay numbers are decimal numbers. There are 4096 M devices
(M0~M4096) in an AH500 series motion control module.

Functions of auxiliary relays: A M device has an output coil and a Form A contact/Form B contact.
There is no limitation on the number of times an M device can be used in a program. Users can
combine control loops by means of M devices, but can not drive external loads by means of M
devices. If a power cut occurs when an AH500 series motion control module runs, the M devices in
the AH500 series motion control module will be reset to OFF. When the supply of electricity is
restored, the M devices are still OFF.

3.5 Special Auxiliary Relays

Special auxiliary relay (SM): Special auxiliary relay numbers are decimal numbers. There are
16384 SM devices (SM0~SM16383) in an AH500 series motion control module.

Functions of special auxiliary relays: A SM device has an output coil and a Form A contact/Form B
contact. There is no limitation on the number of times a SM device can be used in a program.
Users can combine control loops by means of SM devices, but can not drive external loads by
means of SM devices. Every SM device has its own specific function. Please do not the SM
devices which are not defined.

3.6 Stepping Relays

Stepping relay (S): Stepping relay numbers are decimal numbers. There are 1024 S devices
(S0~S1023) in an AH500 series motion control module.

Functions of stepping relays: A S device has an output coil and a Form A contact/Form B contact.
There is no limitation on the number of times an S device can be used in a program. Users can
combine control loops by means of SM devices, but can not drive external loads by means of S
devices. An S device can be used as a general auxiliary relay.

3.7 Timers

Timer (T): Timer numbers are decimal numbers. There are 256 timers (TO~T255) in an AH500

series motion control module. Users can change a timer to a latching timer by setting a parameter.

Functions of timers: 10 milliseconds are a unit of measurement for time. A timer counts upwards

for measuring time which elapses. If the present timer value is equal to the setting value, the

output coil will be ON. The setting value can be a decimal value preceded by K, or the value in a

data register.

Actual time measured by a timer= Unit of measurement for time x Setting value

1. Ifthe instruction TMR is executed, a timer will count for measuring time which elapses once. If
the timer value matches the setting value, the output coil will be ON.

X0.0 If X0.0 is ON, the timer TO will count
F— TMR TO K100 upwards from the present time value
every 10 milliseconds. If the present
TO timer value matches the setting value

K100, the output coil TO will be ON.

If X0.0 is OFF, or there is a power cut, the
1second present value in TO will become 0, and

H—>l the output coil TO will be OFF.
xo0 | | | L
|
|

The setting value is K100.

Presentvalue
TO /‘ /1
Y0.0
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Setting value: Actual time measured by a timer= Unit of measurement for time x Setting value

1. Constant preceded by K:
2. Value in a data register

3.8 Counters

A setting value can be a constant preceded by K.
A setting value can be the value in a data register.

Counter (C): Counter numbers are decimal numbers.
® AH20MC-5A

Function Range Remark
16-bit up C0~C199
counter 200 counters 216 | If the present value of the counter specified by the
32-bit C240~C255 counters| instruction CNT (DCNT) matches the setting value, the
up/down 16 counters in total | contact represented by the counter will be ON.
counter (Accumulation)

Input contact of C200: X0.8+/X0.8-/X0.9+/X0.9-
32.bit C200, C204, 5 Input contact of C204: X0.10+/X0.10-/X0.11+/X0.11-
hi _h-ls ced C208, C212, counters Input contact of C208: X0.12+/X0.12-/X0.13+/X0.13-
i C216, and C220 “257° | input contact of C212: X0.14+/X0.14-/X0.15+/X0.15-

6 counters Input contact of C216: X0.12+/X0.12-/X0.13+/X0.13-

Input contact of C220: X0.14+/X0.14-/X0.15+/X0.15-

® AH10PM-5A

Function Range Remark
16-bit up C0~C199
counter 200 counters 216 | If the present value of the counter specified by the
32-bit C240~C255 counters| instruction CNT (DCNT) matches the setting value, the
up/down 16 counters in total | contact represented by the counter will be ON.
counter (Accumulation)

Input contact of C200: X0.8/X0.9
32.bit C200, C204, 5 Input contact of C204: X0.10/X0.11
hi _h-ls ced C208, C212, counters Input contact of C208: X0.12/X0.13
cogunteF; C216, and C220 in total | 'NPut contact of C212: X0.14/X0.15

6 counters Input contact of C216: X0.12/X0.13

Input contact of C220: X0.14/X0.15

® AHI15PM-5A

Function Range Remark
16-bit up C0~C199
counter 200 counters 216 | If the present value of the counter specified by the
32-bit C240~C255 counters| instruction CNT (DCNT) matches the setting value, the
up/down 16 counters in total | contact represented by the counter will be ON.
counter (Accumulation)

Input contact of C200: X0.8/X0.9

. C200, C204, Input contact of C204: X0.10/X0.11
32Dt ce08,c212, | O linputcontact of C208: X0.12/X0.13
coguntepr C216, and C220 in total | MPUt contact of C212: X0.14/X0.15

6 counters X0.12/X0.13

Input contact of C216:
Input contact of C220:

X0.14/X0.15
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® AHO5PM-5A

Function Range Remark
16-bit up C0~C199
counter 200 counters 216 If the present value of the counter specified by the
32-bit C240~C255 counters | instruction CNT (DCNT) matches the setting value, the
up/down 16 counters in total | contact represented by the counter will be ON
counter (Accumulation)
32-bit 1 counter
high-speed | C200 in total Input contact of C200: X0.8/X0.9
counter

Characteristics of counters:

Item 16-bit counter 32-bit counter
Type General counter General counter | High-speed counter
Direction Counting up Counting up/down
Setting value | 0~32,767 -2,147,483,648~+2,147,483,647
SpeC|f|c§1t|on Constant preceded by K, or value | Constant preceded by K, or value stored in
of a setting . . : .
value stored in a data register two consecutive data registers

Change of the
present value

If the present value matches the
setting value, the counter will stop
counting.

Even if the present value matches the setting
value, the counter will keep counting.

Output contact

If the present value matches the
setting value, the output contact
will be ON.

Counting up: If the present value matches the
setting value, the output contact will be ON.
Counting down: If the present value matches
the setting value, the output contact will be
reset to OFF.

Resetting of a

If the instruction RST is executed, the present value will becomes zero, and the

contact contact will be reset to OFF.

If the present value
Actions of After the scan of a program is A:(t)err;hn? isscggn?f I?ate matches the setting
contacts complete, the contacts will act. prog piete, value, the contact

the contacts will act.

will be ON.

Functions of counters:
If the input signal of a counter is turned from OFF to ON, and the present value of the counter

matches the setting value, the output coil will be ON. A setting value can be a constant preceded
by K, or the value stored in a data register.

16-bit counter:

1. The setting value of a 16-bit counter must be in the range of KO to K32,767. (KO is equal to
K1. If the setting value of a counter is KO or K1, the output contact will be ON after the
counter counts for the first time.)

2. If avalue greater than the setting value of CO is moved to CO by means of the instruction
MOV, the contact CO will be ON, and the present value of the counter will become the setting
value next time X1 is turned from OFF to ON.

3. The setting value of a counter can be a constant preceded by K, or the value stored in a data

register.

4. |If the setting value of a counter is a value preceded by K, the setting value can only be a
positive value. If the setting value of a counter is the value stored in a data register, the
setting value can be a positive value or a negative value. If a counter counts up from the
present value 32,767, the next value following 32,767 will be -32,768.
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Example:

LD  X0.0 X0.0

RST CO | | RST co

LD  X0.1 X0.1
]|

CNT CO K5 11 CNT co KS
Co

LD CO -

OUT  Y0.0

If X0.0 is ON, the instruction RST will be executed, the present value of CO will become zero,
and the output contact will be reset to OFF.

If X0.1 is turned from OFF to ON, the present value of the counter will increase by one.

If the present value of CO matches the setting value K5, the contact CO will be ON (Present
value of CO=Setting value=K5). K5 will be retained even if X0.1 is turned from OFF to ON

e X0.0 j
o1 [T

Setting value

0 0

Y0.0, COcontact

32-bit up/down counter:

1.

The setting value of a 32-bit general up/down counter must be in the range of K-2,147,483,648
to K2,147,483,647. The states of the special auxiliary relays SM240~SM255 determine
whether the 32-bit general up/down counters C240~C255 count up or count down. For
example, C240 will count up if SM240 is OFF, and C240 will count down if SM240 is ON.

The setting value of a 32-bit up/down counter can be a constant preceded by K, or the value
stored in two consecutive data registers. A setting value can be a positive value, or a negative
value.

If a power cut occurs when a general counter counts, the present value of the counter will be
cleared. If a power cut occurs when a latching counter counts, the counter value and the state
of the contact which are before the power cut will be retained, and the latching counter will not
continue to count until power is restored.

If a counter counts up from the present value 2,147,483,647, the next value following

2,147,483,647 will be -2,147,483,648. If a counter counts down from the present value
-2,147,483,648, the next value following -2,147,483,648 will be 2,147,483,647.
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Example:
LD X1.0 X1.0
OUT  SM255 — SM255
LD X1.1 X1.1
RST C255 4{ }7 RST C255
LD X1.2 X1.2
DONT G255 K5 — ——— DCNT | C255 K-5
LD C255 €255
OUT  Y0.0 — @

1. SM255 is driven by X1.0. The state of SM255 determines whether C255 counts up or counts
down.

2. If X1.1 is turned form OFF to ON, the instruction RST will be executed, the present value of
C255 will become 0, and the contact will be OFF.

3. If X1.2 is turned form OFF to ON, the present value of the counter will increase by one or
decrease by one.

4. |If the present value of the counter C255 increases from K-6 to K-5, the contact C255 will be
turned form OFF to ON. If the present value of the counter C255 decreases from K-5 to K-6,
the contact C255 will be turned from ON to OFF.

5. If a value greater than the setting value of C255 is moved to C255 by means of the instruction
MOV, the contact C255 will be ON, and the present value of the counter will become the
setting value next time X1.1 is turned from OFF to ON.

X1.0 Increasing Decreasing Increasing
1 1

X1.1 I_I . .
1 1

X1.2

C255 counts.
Presentvalue

The output
contact is ON.

Y0.0,C255
Contact
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32-bit high-speed counter:

1. The setting value of s 32-bit high-speed counter must be in the range of K-2,147,483,648 to
K2,147,483,647.

2. Mode of counting:

9T B GO Resetting of EXtemal External input
Counter | ovi Setti lue a counter resetting terminal *
evice etting value -
C200 | K1SM200 SM203 | X0.0+ and X0.0-| <0:8, X0.9.
0: U/D and S/S
C204 | K1SM204 | 1:P/D SM207  |X0.1+ and X0.1- ;(r?alg}go'll’
2: A/B (One time the X012 X0.13
C208 | Kismz208 | frequency of SM211  |X0.2+and X0.2-| ~ S5 M
A/B-phase and S/S
inputs) X0.14, X0.15,
Cc212 K1SM212 SM215 | X0.3+ and X0.3-
3: 4A/B (Four times and S/S
the frequency of X0.12, X0.13,
C216 K1SM216 A/B-pr)\ase SM219 | X0.2+ and X0.2- and S/S
inputs
C220 K1SM220 SM223 | X0.3+ and X0.3- X0.14, X0.15,
and S/S
*1. The input terminals of AH20MC-5A are differential input terminals. X0.8 and X0.9 on
AH15PM-5A are differential input terminals. The input terminals of
AHO5PM-5A/AH10PM-5A are transistors whose collectors are open collectors.
X0.10~X0.15 on AH15PM-5A are transistors whose collectors are open collectors.
*2. The terminal S/S on AHO5PM-5A/10PM-5A must be connected. X0.10~X0.15 on
AH15PM-5A must be connected to the terminal S/S.
*3. U/D: Counting up/Counting down; P/D: Pulse/Direction; A/B: A phase/B phase

® C200: Users can select a mode of counting by setting SM200 and SM201. Input signals

are controlled by X0.8 and X0.9. If SM203 is ON, the function of resetting C200 will be
enabled. Resetting signals are controlled by X0.0.

C204: Users can select a mode of counting by setting SM204 and SM205. Input signals
are controlled by X0.10 and X0.11. If SM207 is ON, the function of resetting C204 will be
enabled. Resetting signals are controlled by X0.1.

C208: Users can select a mode of counting by setting SM208 and SM209. Input signals
are controlled by X0.12 and X0.13. If SM211 is ON, the function of resetting C208 will be
enabled. Resetting signals are controlled by X0.2.

C212: Users can select a mode of counting by setting SM212 and SM213. Input signals
are controlled by X0.14 and X0.15. If SM215 is ON, the function of resetting C212 will be
enabled. Resetting signals are controlled by X0.3.

C216: Users can select a mode of counting by setting SM216 and SM217. Input signals
are controlled by X0.12 and X0.13. If SM219 is ON, the function of resetting C216 will be
enabled. Resetting signals are controlled by X0.2.

C220: Users can select a mode of counting by setting SM220 and SM221. Input signals
are controlled by X0.14 and X0.15. If SM223 is ON, the function of resetting C220 will be
enabled. Resetting signals are controlled by X0.3.

The setting value of a 32-bit high-speed counter can be a constant preceded by K, or the value

stored in two consecutive data registers. A setting value can be a positive value, or a negative

value.
If a power cut occurs when a general counter counts, the present value of the counter will be

cleared. If a power cut occurs when a latching counter counts, the counter value and the state
of the contact which are before the power cut will be retained, and the latching counter will not
continue to count until power is restored.

If a counter counts up from the present value 2,147,483,647, the next value following

2,147,483,647 will be -2,147,483,648. If a counter counts down from the present value
-2,147,483,648, the next value following -2,147,483,648 will be 2,147,483,647.
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3.9 Data Registers and Index Registers

General register (D) | D0~D9999 (10,000 data registers)

. . 10,014 regqisters in total
Index register (V)/(Z2) | VO~V5 and Z0~Z7 (14 index registers) g

Registers are classified according to character. There are three types of registers.

1. General register: If the RUN-STOP switch on a module is turned from the STOP
position to the RUN position, or a module is disconnected, the
values in the general registers will become 0. If SM033 in a
module is turned ON, the values in the general registers will be
retained after the RUN-STOP switch on the module is turned from
the RUN position to the STOP position, and will become 0 after the
module is disconnected.

2. Latching register: If a module is disconnected, the values in the latching registers will
be retained.
If users want to clear the value in a latching register, they can use
the instruction RST or ZRST.
There are no latching registers in AH500 series motion control
modules.

3. Index register (V)/(2): V devices are 16-bit registers, and Z devices are 32-bit registers.
There are 6 V devices (VO~V5), and 8 Z devices (Z0~Z7) in an
AH500 series motion control module.

3.9.1 Data Registers

The value in a data register is a 16-bit value. The highest bit in a 16-bit data register represents an
algebraic sign. The value stored in a data register must be in the range of -32,768 to +32,767. Two
16-bit data registers can be combined into one 32-bit data register (D+1, D). The highest bit in a
32-bit data register represents an algebraic sign. The value stored in a 32-bit data register must be
in the range of -2,147,483,648 to +2,147,483,647.

3.9.2 Index Registers

16 bits V devices are 16-bit registers. Data can be freely written
VO into a V device, and data can be freely read from a V
device. If a V device is used as a general register, it can

only be used in a 16-bit instruction.

32 bits Z devices are 32-bit registers. If a Z device is used as a
general register, it can only be used in a 32-bit
Z0 instruction.
X0.0
— | MOV K8 VO

If X0.0 is ON, the value in VO will be 8, and the value in
Z1 will be 14, the value in D8 will be moved to D16, and
the value in D17 will be moved to D12.

If a V device or a Z device is an index register used to
—1 MOV | DO@VO| D2@Z1| modify an operand, the V device or the Z device can be
used in a 16-bit instruction and a 32-bit instruction.

—1 DMOV K14 Z1

— DMOV | D3@Z1| D4@VO

Index registers are like general operands in that they can be used in movement instructions and
comparison instructions. They can be used to modify word devices (KnM/KnS/T/C/D/SR devices)
and bit devices (X/Y/M/S/SM devices).
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There are 6 V devices (VO~V5), and 8 Z devices (Z0~Z7) in an AH500 series motion control
module.

XConstants and some instructions do not support the use of index registers. Please refer to
section 5.4 for more information about using index registers to modify operands.

3.10 Special Data Registers

The value in a special data register is a 16-bit value. The highest bit in a 16-bit special data
register represents an algebraic sign. The value stored in a special data register must be in the
range of -32,768 to +32,767. Two 16-bit special data registers can be combined into one 32-bit
special data register (SR+1, SR). The highest bit in a 32-bit special data register represents an
algebraic sign. The value stored in a 32-bit special data register must be in the range of
-2,147,483,648 to +2,147,483,647.

Special data register (SR) | SRO~SR16383 (16,384 special data registers)

Special data register: Every special data register has its definition and purposes. System
states, error messages, and states monitored are stored in special
data registers. Please refer to section 3.12 and section 3.1.2 for more
information about special auxiliary relays and special data registers.

3.11 Pointers

Pointer (P) | PO~P255 (256 pointers)

Pointer: A pointer is used with API 00 CJ, API 256 CJN, or APl 257 JMP. Please refer to chapter 5
for more information about the use of CJ/CJIN/IMP.

Conditional jump (CJ):

P**
X0.0
o —| cJ P1 If X0.0 is ON, the execution of the program will jump
L @ from address 0 to address N, and the part of the

X0 program between address 0 and address N will not be
— @ executed.

If X0.0 is OFF, the execution of the program starts
N P1 from address 0, and the instruction CJ will not be

X0.2 @ executed.

3.12 Special Auxiliary Relays and Special Data
Registers

3.12.1 Special Auxiliary Relays

Special auxiliary relays (SM devices) and special data registers (SR devices) are shown in the
tables below. Some device numbers in the tables are marked with *. Users can refer to section
3.13 for more information. If the attribute of a device is “R”, the users can only read data from the
device. If the attribute of a device is “R/W”, the users can read data from the device, and write data
into the device. In addition, “-” indicates that the state of a special auxiliary relay is unchanged, or
the value in a special data register is unchanged. “#” indicates that a special auxiliary relay or a
special data register in an AH500 series motion controller is set according to the state of the
AH500 series motion controller. The users can read a setting value, and refer to the manual for
more information.

3-13



AH500 Motion Control Module Manual

SM
number

Function

Applicable model™

0SM

15M

10M

20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Default

000*

If the module runs, SM0O00
will be a normally-open
contact (Form A contact).
When the module runs,
SMO000 is ON.

OFF

ON

OFF

OFF

001*

If the module runs, SM001
will be a normally-closed
contact (Form B contact).
When the module runs,
SMO001 is OFF.

ON

OFF

ON

ON

002*

A positive-going pulse is
generated at the time when
the module runs. The width
of the pulse is equal to the
scan cycle.

OFF

ON

OFF

OFF

003*

A negative-going pulse is
generated at the time when
the module runs. The width
of the pulse is equal to the
scan cycle.

ON

OFF

ON

ON

008

The watchdog timer is ON.

OFF

OFF

OFF

009

The low voltage signal has
ever occurred.

OFF

OFF

011

10 millisecond clock pulse
(The pulse is ON for 5
milliseconds, and is OFF for
5 milliseconds.)

OFF

OFF

012

100 millisecond clock pulse
(The pulse is ON for 50
milliseconds, and OFF for 50
milliseconds.)

OFF

OFF

013

1 second clock pulse (The
pulse is ON for 0.5 seconds,
and OFF for 0.5 seconds.)

OFF

OFF

014

1 minute clock pulse (The
pulse is ON for 30 seconds,
and OFF for 30 seconds.)

OFF

OFF

020

Zero flag (for the instructions
SFRD and SFWR)

OFF

OFF

022

Carry flag (for the
instructions SFWR, RCR,
and RCL)

OFF

OFF

034

All the outputs are disabled.

OFF

R/W

OFF

039*

The scan time for the
program is fixed.

OFF

R/W

OFF

072

The module is made to run.
(Communication)

OFF

ON

OFF

R/W

OFF

073

The syntax is checked.

OFF

ON

OFF

R/W

OFF

087

The low voltage signal
occurs.

OFF

R/W

OFF

161

8-bit mode (ON: 8-bit mode;
OFF: 16-bit mode)

OFF

R/W

OFF
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sM Applicable model™ OEF STEL_)P REN . .
Function Attribute |Default
number O5M 15M 10M|20M ON RUN STOP
200* | C200: Selecting a mode of o o | ol o OFF - - RIW OFF
201 |counting OFF| - - R/W OFF
203 | Resetting C200 o o | o | o |OFF - - R/W OFF
204* C204: Selecting a mode of x ol ol o OFF| - - R/W OFF
205 |counting OFF| - - R/W OFF
207 | Resetting C204 X o o o |OFF - - R/W OFF
208* C208: Selecting a mode of x| ololo OFF| - - R/W OFF
209 |counting OFF| - - R/W OFF
211 | Resetting C208 X | o | o | o OFF - - R/W OFF
212 c212: Selecting a mode of X ol ol o OFF| - - R/W OFF
213 | counting OFF| - - R/W OFF
215 | Resetting C212 X o o o |OFF - - R/W OFF
216* C216: Selecting a mode of x| ololo OFF| - - R/W OFF
217 |counting OFF| - - R/W OFF
219 | Resetting C216 X | o | o | o |OFF - - R/W OFF
220* C220: Selecting a mode of x ol ol o OFF| - - R/W OFF
221 |counting OFF| - - R/W OFF
223 | Resetting C220 X o o o |OFF - - R/W OFF
240 | ON: C240 counts down. o o | o | o |OFF - - R/W OFF
241 | ON: C241 counts down. o o o o |OFF - - R/W OFF
242 | ON: C242 counts down. o o | o | o |OFF - - R/W OFF
243 | ON: C243 counts down. o o o o |OFF - - R/W OFF
244 | ON: C244 counts down. o o | o | o |OFF - - R/W OFF
245 | ON: C245 counts down. o o o o |OFF - - R/W OFF
246 | ON: C246 counts down. o o | o | o |OFF - - R OFF
247 | ON: C247 counts down. o o o o |OFF - - R OFF
248 | ON: C248 counts down. o o | o | o |OFF - - R OFF
249 | ON: C249 counts down. o o o o |OFF - - R OFF
250 | ON: C250 counts down. o o | o | o |OFF - - R OFF
251 | ON: C251 counts down. o o o o |OFF - - R OFF
252 | ON: C252 counts down. o o | o | o |OFF - - R OFF
253 | ON: C253 counts down. o o o o |OFF - - R OFF
254 | ON: C254 counts down. o o | o | o |OFF - - R OFF
255 | ON: C255 counts down. o o o o |OFF - - R OFF
920 Using a radian or a degree in 5 o o | o OFF - ) RIW OFF
0100
952 | 0100 is ready. o o o o |OFF - - R OFF
953* | An error occurs in O100. o o o o |OFF| - - R OFF
968 | Zero flag in 0100 o o | o | o |OFF - - R OFF
969 | Borrow flag in 0100 o o o o |OFF - - R OFF
970 | Carry flag in 0100 o o | o | o |OFF - - R OFF
An error occurs in a
971 | floating-point operation in o | o | o | o |OFF - - R OFF

0100.

*1: 05M=AHO5PM-5A; 15M=AH15PM-5A; 10M=AH10PM-5A; 20M=AH20MC-5A
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Flags related to an Ox motion subroutine

SM
number

Function

Applicable model™

05M

15M

10M

20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Default

1016

Using a radian or a degree in
the Ox motion subroutine

OFF

R/W

OFF

1049

Ox motion subroutine error
flag (It is reset at the time
when the module runs.)

OFF

R/W

OFF

1050*

If an M code in an Ox motion
subroutine is executed,
SM1050 will be ON.
(SM1050 is reset to OFF at
the time when the Ox motion
subroutine is executed.)

OFF

OFF

OFF

1051

If MOO is executed, SM1051
will be ON. (SM1051 is reset
to OFF at the time when the
Ox motion subroutine is
executed.)

OFF

OFF

1052

If MO2 is executed, SM1052
will be ON. (SM1052 is reset
to OFF at the time when the
Ox motion subroutine is
executed.)

OFF

ON

OFF

1064

Zero flag in the Ox motion
subroutine

OFF

OFF

1065

Borrow flag in the Ox motion
subroutine

OFF

OFF

1066

Carry flag in the Ox motion
subroutine

OFF

OFF

1067

An error occurs in a
floating-point operation in the
Ox motion subroutine.

OFF

OFF

*1: 05M=AHO05PM-5A; 15M=AH15PM-5A; 10M=AH10PM-5A; 20M=AH20MC-5A

Special auxiliary relays for motion axis 1~motion axis 16:
SM1000~SM2599 are for motion axis 1~motion axis 16. Every axis uses 100 special auxiliary

relays.

®  Motion axis~motion axis 16 have the same number of special auxiliary relays. The sixteen
groups of special auxiliary relays have the same definitions.
®  The special auxiliary relays for motion axis 1~motion axis 16 starts from SM1000. Every axis
has 100 special auxiliary relays.

SM mn xx

It indicates the definition of a flag for an axis. If xx is 48,
it is the ready flag for an axis.

It represents an axis number. If mn is 10, it represents
motion axis 1. If mn is 25, it represents motion axis 16.

Example: SM1048 is the ready flag for the first axis, SM1148 is the ready axis for the second
axis, and SM1548 is the ready flag for the sixth axis.
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® The definitions of the special auxiliary relays for motion axis 1~motion axis 16 are shown
below.
AXIS 1 2 3 4 5 6
number
Special SM1000~ SM1100~ SM1200~ SM1300~ SM1400~ SM1500~
auxiliary | SM1099 SM1199 SM1299 SM1399 SM1499 SM1599
relay (mn=10) (mn=11) (mn=12) (mn=13) (mn=14) (mn=15)
AXis
number 7 8 9 10 11 12
Special SM1600~ SM1700~ SM1800~ SM1900~ SM2000~ SM2100~
auxiliary | SM1699 SM1799 SM1899 SM1999 SM2099 SM2199
relay (mn=16) (mn=17) (mn=18) (mn=19) (mn=20) (mn=21)
AXxis
13 14 15 16
number The special auxiliary relays
Special SM2200~ SM2300~ SM2400~ SM2500~ | starting from SM2600 are
auxiliary | SM2299 SM2399 SM2499 SM2599 not used.
relay (mn=22) (mn=23) (mn=24) (mn=25)
sM Applicable model™ OFF|STOP| RUN
Function 4 g 4 |Attribute|Default
number
05M|15M|10M |20M ON | RUN STOP
The cyclic motion of the
mn04 | jectronic cam stops. °© | oo | o OFF i RIW OFF
Setting an offset for the
mn08 | master axis of the electronic o | o o o |OFF - R/W OFF
cam
mn17* The axis specn‘_lgd stops at ol o o o OFF i R/IW OFF
the angle specified.
mn48* | The axis specified is ready. o o o o |ON| ON | ON R ON
Motion error flag (It is reset at
mn49* | the time when the module o | o o o |OFF - R/W OFF
runs.)
mn69 Beginning of the electronic o | o o o |OFF i R/IW OFEE
cam cycle
*1: 05M=AHO5PM-5A; 15M=AH15PM-5A; 10M=AH10PM-5A; 20M=AH20MC-5A
3.12.2 Special Data Registers
SR Applicable model™| OFF [STOP| RUN
Function 4 g 4 |Attribute|Latching Default
number
05M|15M|10M |20M ON | RUN |sTOP
Watchdog timer
* - -
000 (Unit: ms) o o | o | o | 200 R/W NO 200
002 | Sizeofthe o o] o o |65535 - | - R NO | 65535
program
003 Checksum of the o 5 ° o i i ) R NO 0
program
Checksum of the
004 | program and the | o o o | o - - - R NO 0
cam charts
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SR
number

Function

Applicable model™

05M

15M

10M

20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Latching

Default

005

Firmware version
of the AH500
series motion
control module
(factory setting)

NO

008

Step address at
which the
watchdog timer
is ON

NO

009

Number of times
the low voltage
signal occurs

NO

010

Present scan
time (Unit: 1
millisecond)

NO

011

Minimum scan
time (Unit: 1
millisecond)

NO

012

Maximum scan
time (Unit: 1
millisecond)

NO

020*

Filtering the
inputs (Unit: ms)

10

R/W

NO

10

039*

Fixed scan time
(Unit: ms)

R/W

NO

121

Communication
address of the
AH500 series
motion control
module

R/W

YES

200

Special auxiliary
relay from which
the special
auxiliary relays
backed up onto
the SD card start

R/W

NO

201

Special auxiliary
relay at which
the special
auxiliary relays
backed up onto
the SD card end

R/W

NO

202

Timer from which
the timers
backed up onto
the SD card start

R/W

NO

203

Timer at which
the timers
backed up onto
the SD card end

R/W

NO
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SR
number

Function

Applicable model™

05M|15M|10M |20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Latching

Default

204

16-bit counter
from which the
16-bit counters
backed up onto
the SD card start

R/W

NO

205

16-bit counter at
which the 16-bit
counters backed
up onto the SD
card end

R/W

NO

206

32-bit counter
from which the
32-bit counters
backed up onto
the SD card start

R/W

NO

207

32-bit counter at
which the 32-bit
counters backed
up onto the SD
card end

R/W

NO

208

Stepping relay
from which the
stepping relays
backed up onto
the SD card start

R/W

NO

209

Stepping relay at
which the
stepping relays
backed up onto
the SD card end

R/W

NO

210

Data register
from which the
data registers
backed up onto
the SD card start

R/W

NO

211

Data register at
which the data
registers backed
up onto the SD
card end

R/W

NO

212

213

214

W register from
which the W
registers backed
up onto the SD
card start

W register at
which the W
registers backed
up onto the SD
card end

Accessing the
SD card

R/W

R/W

R/W

NO

NO

NO
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SR
number

Function

Applicable model™

0SM

15M

10M

20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Latching

Default

400*

Enabling the
interrupt

R/W

NO

401*

Cycle of the time
interrupt (Unit:
ms)

R/W

NO

700

Ox motion
subroutine
which is
executed

NO

702

Step address
which is
executed in the
Ox motion
subroutine

NO

703*

M-code which is
executed in the
Ox motion
subroutine

NO

704

Dwell duration
which is set

NO

705

Present dwell
duration

NO

706

Number of times
the instruction
RPT in the Ox
motion
subroutine is
executed

NO

707

Number of times
the instruction
RPT in the Ox
motion
subroutine has
been executed

NO

708

709

Compensation
value for the
X-axis/y-axis

R/W

NO

710

711

Compensation
value for the
center

R/W

NO

712

713

Compensation
value for the
radius

R/W

NO

796*

797*

Speed to which
the speed of the
continuous
interpolation
decreases

R/W

NO

798*

Percentage for
the values of the
speed
parameters of
the G-codes

NO
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SR Applicable model™| OFF [STOP| RUN
Function 4 4 4 |Attribute|Latching Default
number
05M|[15M|10M |20M ON | RUN 'sTOP
709+ | Polariiesofthe 1 f oo g | | . | Rw | NO | 0
input terminals
gop | States of the olol|olol o | - | - R NO | 0
input terminals
802* | 0100 error code | o o o o 0 - - R/W NO 0
Step address in
803* | 0100 at which o o o o 0 0 - R/W NO 0
an error occurs
Polarities of the
804 input terminals R R A 0 i i RIW NG 0
805 _States of tl_1e o o o o 0 } . R NO 0
input terminals
Filter coefficient
806* | for the input o o | o | o 0 - - R/W NO 0
terminals
gog | Ethemet|P X olo ol - | - | - | RW NO | 100
address
gog | EthemetiP X oo o - ; - RW NO | 49320
address
*1: 05M=AHO5PM-5A; 15M=AH15PM-5A; 10M=AH10PM-5A; 20M=AH20MC-5A
Special data registers related to an Ox motion subroutine
SR Applicable model™ OFF STOP| RUN
Function 4 4 4 |Attribute |Default
number
05M|{15M|10M | 20M ON | RUN 'sTOP
Ox motion subroutine error
1041 code o o o o 0 - R 0
Mode of stopping
Ox0~0x99 (K1: The
execution of Ox0~0x99 will
resume next time
1049 Ox0~Ox9_9 are st'arted'. K2: 5 5 5 o |OFF i RIW 0
The next instruction will be
executed next time
Ox0~0x99 are started.
Others: Ox0~0x99 are
executed again.
1052+ | Setting an Ox motion o ol o | o |OFF OFF| RW | 0
subroutine number
Step address in the Ox
1053 | motion subroutine at which | o o o o |OFF - R 0
an error occurs

*1: 05SM=AHO5PM-5A; 15M=AH15PM-5A; 10M=AH10PM-5A; 20M=AH20MC-5A

Special data registers for motion axis 1~motion axis 16:
SR1000~SR2599 are for motion axis 1~motion axis 16. Every axis uses 100 special data

registers.

®  Motion axis~motion axis 16 have the same number of special data registers. The sixteen
groups of special data registers have the same definitions.
® The special data registers for motion axis 1~motion axis 16 starts from SR1000. Every axis
has 100 special data registers.
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SR mn Xxx

It indicates the definition of a special data register for an
axis. If xx is 00, it indicates a special data register which
users can use to set the parameters of an axis.

It represents an axis number. If mn is 10, it represents

motion axis 1. If mn is 25, it represents motion axis 16.

Example: The value in SR1000 indicates the setting of the parameters of the first axis, the
value in SR1100 indicates the setting of the parameters of the second axis, and the value in
SR1500 indicates the setting of the parameters of the sixth axis.

® The definitions of the special data registers for motion axis 1~motion axis 16 are shown

below.
AXIS 1 2 3 4 5 6
number
Special ~SR1000~ SR1100~ SR1200~ SR1300~ SR1400~ SR1500~
data SR1099 SR1199 SR1299 SR1399 SR1499 SR1599
register  (mn=10) (mn=11) (mn=12) (mn=13) (mn=14) (mn=15)
AXIS 7 8 9 10 11 12
number
Special ~SR1600~ SR1700~ SR1800~ SR1900~ SR2000~ SR2100~
data SR1699 SR1799 SR1899 SR1999 SR2099 SR2199
register  (mn=16) (mn=17) (mn=18) (mn=19) (mn=20) (mn=21)
Axis
number e 14 o 10 The special data registers
Special | SR2200~ SR2300~ SR2400~ SR2500~ | starting from SR2600 are
data SR2299 SR2399 SR2499 SR2599 not used.
register  (mn=22) (mn=23) (mn=24) (mn=25)
SR Applicable model™ OFF STOP| RUN
Function 4 4 4 |Attribute|Latching |Default
number 05M|15M|10M|20M ON | RUN STOP
Setting the
mn00* | parameters of the o | o | o] o - - - R/W NO 0
axis specified
Compensation
mnO01 | value for the axis o| o | ol o - - - R/W NO 0
specified
Number of pulses it
takes for the motor
mn02 | of the axis specified
to rotate once (A)
(Low word) 6 lo ool - - | - | RW NO | 2000
Number of pulses it
takes for the motor
mn03 | of the axis specified
to rotate once (A)
(High word)
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SR
number

Function

pplicable model™

05M|15M|10M20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Latching

Default

mn04

Distance generated
after the motor of
the axis specified
rotate once (B)
(Low word)

mn05

Distance generated
after the motor of
the axis specified
rotate once (B)
(High word)

R/W

NO

1000

mn06

Maximum speed
(VMAX) at which the
axis specified
rotates (Low word)

mnO07

Maximum speed
(Vmax) at which the
axis specified
rotates (High word)

R/W

NO

500K

mn08

Start-up speed
(Veias) at which the
axis specified
rotates (Low word)

mn09

Start-up speed
(VBIAS) at which the
axis specified
rotates (High word)

R/W

NO

mn10

JOG speed (V;06)
at which the axis
specified rotates
(Low word)

mnll

JOG speed (V;05)
at which the axis
specified rotates
(High word)

R/W

NO

5000

mnl2

Speed (Vgr) at
which the axis
specified returns
home (Low word)

mnl3

Speed (Vgry) at
which the axis
specified returns
home (high word)

R/W

NO

50K
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SR
number

Function

Applicable model™

05M|15M|10M|20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Latching

Default

mnl4

Speed (VcR) to
which the speed of
the axis specified
decreases when the
axis returns home
(Low word)

mnl5

Speed (VcR) to
which the speed of
the axis specified
decreases when the
axis returns home
(High word)

R/W

NO

1000

mnl6

Number of PGO
pulses for the axis
specified

R/W

NO

mnl7

Supplementary
pulses for the axis
specified

R/W

NO

mnl8

Home position of
the axis specified
(Low word)

R/W

NO

mnl19

Home position of
the axis specified
(High word)

R/W

NO

mn20

Time (Tacc) it takes
for the axis
specified to
accelerate

R/W

NO

500

mn21

Time (Tpec) it takes
for the axis
specified to
decelerate

R/W

NO

500

mn22

Target position of
the axis specified (P
(1) (Low word)

R/W

NO

mn23

Target position of
the axis specified (P
(1)) (High word)

R/W

NO

mn24

Speed at which the
axis specified
rotates (V (1)) (Low
word)

1000

R/W

NO

1000

mn25

Speed at which the
axis specified
rotates (V (1)) (High
word)

1000

R/W

NO

1000

mn26

Target position of
the axis specified (P
(1)) (Low word)

R/W

NO

mn27

Target position of
the axis specified (P
(1)) (High word)

R/W

NO
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SR
number

Function

pplicable model™

05M|15M|10M20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Latching

Default

mn28

Speed at which the
axis specified
rotates (V (II)) (Low
word)

mn29

Speed at which the
axis specified
rotates (V (1)) (High
word)

2000

R/W

NO

2000

mn30*

Operation
command

R/W

NO

mn31*

Mode of operation

R/W

NO

mn32

Present command
position of the axis
specified (Pulse)
(Low word)

R/W

NO

mn33

Present command
position of the axis
specified (Pulse)
(High word)

R/W

NO

mn34

Present command
speed of the axis
specified (PPS)
(Low word)

mn35

Present command
speed of the axis
specified (PPS)
(High word)

R/W

NO

mn36

Present command
position of the axis
specified (Unit)
(Low word)

mn37

Present command
position of the axis
specified (Unit)
(High word)

R/W

NO

mn38

Present command
speed of the axis
specified (Unit)
(Low word)

mn39

Present command
speed of the axis
specified (Unit)
(High word)

R/W

NO

mn40*

State of the axis
specified

NO

mn41*

AXis error code

NO

mn42

Electronic gear ratio
of the axis specified
(Numerator)

R/W

NO

mn43

Electronic gear ratio
of the axis specified
(Denominator)

R/W

NO
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SR
number

Function

Applicable model™

05M|15M|10M|20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Latching

Default

mn44

Frequency of
pulses generated
by the manual pulse
generator for the
axis specified (Low
word)

R/W

NO

mn45

Frequency of
pulses generated
by the manual pulse
generator for the
axis specified (High
word)

R/W

NO

mn46

Number of pulses
generated by the
manual pulse
generator for the
axis specified (Low
word)

R/W

NO

mn47

Number of pulses
generated by the
manual pulse
generator for the
axis specified (High
word)

R/W

NO

mn48

Response speed of
the manual pulse
generator for the
axis specified

R/W

NO

mn50

Electrical zero of
the axis specified
(Low word)

R/W

NO

mn51

Electrical zero of
the axis specified
(High word)

R/W

NO

mn68

Present position of
the servo encoder
for the axis
specified on a
DMCNET (Low
word)

NO

mn69

Present position of
the servo encoder
for the axis
specified on a
DMCNET (High
word)

NO

mn72

Command sent to
the servo drive for
the axis specified

on a DMCNET

R/W

NO
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SR
number

Function

pplicable model™

05M

15M

10M

20M

OFF

ON

STOP

RUN

RUN

STOP

Attribute

Latching

Default

mn73

Status of the servo
drive for the axis
specified on a
DMCNET

NO

mn74

Servo drive error
code (Low word)

R/W

NO

mn75

Servo drive error
code (High word)

R/W

NO

mn76

Writing data into the
servo drive for the
axis specified on a
DMCNET/Reading
data from the servo
drive for the axis
specified on a
DMCNET (Low
word)

R/W

NO

mn77

Writing data into the
servo drive for the
axis specified on a
DMCNET/Reading
data from the servo
drive for the axis
specified on a
DMCNET (High
word)

R/W

NO

mn78

Parameter position
in the servo drive
for the axis
specified on a
DMCNET

R/W

NO

Way in which the
axis specified on a
DMCNET returns
home

R/W

NO

*1: 05SM=AHO5PM-5A; 15M=AH15PM-5A; 10M=AH10PM-5A; 20M=AH20MC-5A
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3.13 Functions of Special Auxiliary Relays and Special
Data Registers

Operation

SM000~SMO003

Watchdog

flags

timer

SR000

SMO0O00: If the module runs, SM000 will be a normally-open contact (Form
A contact). When the module runs, SM00O is ON.

SMO000

I Y0.0 The module is running.

Ifthe module runs, SM0O0O will AN
be a normally-open contact. Y0.0is ON.

SMO0O01: If the module runs, SM001 will be a normally-closed contact
(Form B contact). When the module runs, SM001 is OFF.

SMO002: A positive-going pulse is generated at the time when the module
runs. The width of the pulse is equal to the scan cycle. If users
want to initialize the module, they can use the contact.

SMO003: A negative-going pulse is generated at the time when the module
runs. The width of the pulse is equal to the scan cycle.

The module runs.

SMO000

SMO001

smo02 || I

SM003 | |
—>»||[«—— Scan cycle

The watchdog timer is used to monitor a scan cycle. If the scan cycle is
greater than the watchdog timer value, the ERROR LED indicator on the
module will be turned ON, and all the output devices will be turned OFF.
The watchdog timer is initailly set to 200. If the program is long, or the
operation is complex, users can change the watchdog timer value by
means of the instruction MOV. In the example below, the watchdog timer
value is changed to 300.

SM002
OHI— MOV K300 | SR000

Initial pulse

The maximum value which can be stored in the watchdog timer is 32,767.
However, the larger the watchdog timer value is, the more time it takes to
detect any operation error. As a result, if there is no complex operation
resulting in a scan cycle longer than 200 milliseconds, it is suggested that
the watchdog timer value should be less than 200.

If an opration is complex, the scan cycle may be long. Users can check
whether the scan cycle is greater than the value stored in SR000 by
monitoring SR0O10~SR012. If the scan cycle is greater than the value
stored in SR00O, the users can change the value in SR000.
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1. Users can set the time it takes for the input terminals to respond by
setting SR020. The value in SR020 must be in the range of 0 to 20. (Unit:
ms)

Inputfilter _ . .
P 2. If the module is turned form OFF to ON, the value in SR020 will
automatically become 10, and the value in SR021 will automatically
become 10.
SR020 Terminal Response time
0
X0.0 »{ O0ms O
1 1
1 »| 1ms O
I T
: : SRO020 is set. The value inSr020is 10.
L : 10 f/ Regenerating an input
X0.7 10ms O O
L 15
15ms O The state is memorized.

3. Ifthe program below is executed, the time is takes for the input terminal to
respond will be 0 milliseconds. Owing to the fact that the input terminals
are connected to resistor—capacitor circuits in series, the shortest time it
takes for the input terminals to respond is 50 microseconds.

SMO000

|—|]— MOV KO SR020

Normally-open contact

4. If high-spedd counters and interrupts are used in a program, the value in
SR020 does not have any effect.

1. If SM039 is ON, the time it takes for the program to be scanned will
depend on the value in SR039. If the execution of a program is complete,
the program will not be scanned again until the fixed scan time set
elapses. If the value in SR039 is less than the time it takes for a program
to be scanned, the time it takes for a program to be scanned, will be given

SMO039 and SR039 priority.

SMO000
} SM@ Fixed scantime

Fixed scan

time

Normally-open
contact MOV P K20 SR039 | The fixed scantime is 20 milliseconds.

2. The values stored in SR010~SR012 include the value stored in SR039.
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Setting an OX

motion subroutine
number

SR1052

Users can specify an Ox motion subroutine by setting SR1052. The steps of

setting SR1052 are as follows.

1. The users have to set bit 14 in SR1052 to 1, set bit 15 in SR1052 to 1, or
set bit 14 and bit 15 in SR1052 to 1. Besides, the users have to write K99
(16#63) into bit O~bit 13 in SR1052, that is, the Ox motion subroutine
number specified is Ox99. To sum up, the users have to write 16#8063
into SR1052.

2. After the users write 16#1000 to SR1030, the Ox motion subroutine
specified by SR1052 will be executed.

The program is shown below.
X0.0

.

—

MOV P

16#8063

SR1052

MOV P

16#1000

SR1030

In the main program 0100, X0.0 starts the motion subroutine Ox99.
There are six high-speed counters.

Hiah-speed Mode of counting External External
m Number ﬁﬁ;nt}:rr . . 1 resetting input |
counting Device | Setting value terminal terminal
SM204 and C204 SM203 ) an
SM208 and C208 0: U/D
X0.1+ and X0.1-| X0.10, X0.11,
SM212 and C212 2 C204 | K1SM204 | 1: P/D SM207 and S/S
SM216 and C216 2:AIB
SM220 and C220 (One time the  /x0.2+ and X0.2-| X0.12, X0.13,
3 C208 | K1SM208 | frequency of SM211 and S/S
A/B-phase
inputs)
X0.3+ and X0.3-| X0.14, X0.15,
4 C212 | KISM212 | 3: 4A/B SM215 and S/S
(Four times the
frequency of _
5 | C216 | KI1SM216 | A/B-phase X0.2+ and X0.2 Yo-12, 2013,
inputs) SM219
X0.3+ and X0.3-| X0.14, X0.15,
6 C220 | K1SM220 SM223 and S/S

*1. U/D: Counting up/Counting down; P/D: Pulse/Direction; A/B: A phase/B

phase

*2. The input terminals of AHO5PM-5A/AH10PM-5A are transistors whose
collectors are open collectors. The input terminals of AH20MC-5A are
differential input terminals. X0.8 and X0.9 on AH15PM-5A are differential
input terminals. X0.10~X0.15 on AH15PM-5A are transistors whose
collectors are open collectors.
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The steps of setting the second counter are as follows.
High-speed 1. Write K2 into KISM204.
The program for step 1 and step 2 is shown below.

SM200 and C200
SM204 and C204 \
SM208 and C208
SM212 and C212
SM216 and C216
SM220 and C220

X0.0

\ MOVP K2 K1SM204

DCNT C204 K10

.

3. If users want to clear the present counter value by means of an external
signal, they have to write 16#A into K1ISM204.

SM207 | SM206 | SM205| SM204

1 0 1 0

4. C204 is enabled. If X0.1 is ON, the present value of C204 will become
Zero.

The program for step 3 and step 4 is shown below.

X0.0
— | MOVP | 16#A K1SM204

DCNT C204 K10

There are four high-speed timers.

H ig h-s peed Number Counter Mode of measuring time External | Storage
timi ng Device Setting value signal | device
Bit3| Bit2 [Bitl| BitO X0.0+
SM200 and C201 1 Cc200 K1SM200 « Enabling « Selecting and C201
SM204 and C205 a timer a mode X0.0-
SM208 and C209 Bit 2: Enabling a timer %01+
SM212 and C213 2 C204 | K1SM204 | Bit0: (1) 0: General mode (The and | C205

interval between the rising | xqg.1-
edge of a pulse and the
falling edge of the pulse is | xg.2+

3 C208 |K1SM208 measured.) and | C209
(2) 1: Cyclic mode (The X0.2-
interval between the rising
edge of a pulse and the X0.3+

4 C212 |K1SM212 rising edge of the next and C213
pulse is measured.) X0.3-
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SM200 and C201
SM204 and C205
SM208 and C209
SM212 and C213

Example 1: Using the third timer in general mode
H ig h-s peed 1. Users have to select the general mode, and enable the timer, that is, they

have to write K4 into K1SM208.

2. C208is enabled. The interval between the rising edge of a pulse received

through X0.2 and the falling edge of the pulse is measured. The interval is
written into C209. (Unit: 0.01 microseconds)

X0.2 ’
| - vy V;’
CZOD C209

General mode

Unit: 0.01 us
The program is shown below.
X0.0
— | MOVP | K4 K1SM208

DCNT C208 K10

Example 2: Using the third timer in cyclic mode

1. Users have to write K5 into KISM208.

2. C208is enabled. The interval between the rising edge of a pulse received
through X0.2 and the rising edge of the next pulse is measured. The
interval is written into C209. (Unit: 0.01 microseconds)

A 4
X0.2 ‘
S B v,

PR e P —
t1 t2 t

\

Cyclic mode
Unit: 0.01 s

The program is shown below.

X0.0
\ MOVP K5 K1SM208

DCNT C208 K10

3. The cyclic mode is used to measure a frequency.
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Tuning the X

SM304
1.
Interrupt
register
SR400 and SR401
2.
3.

Clearing the

M-code which
is executed

SM1050 and SR703

1.

Ready flag

SMmn48
(SM1048, SM1148,
...... SM2548)

If SM304 in an AH500 series motion control module is ON, the X devices in
the AH500 series motion control module can be turned ON/OFF by means of

devices ONJOFF PMSoft.

SR400 is an interrupt register. If users set a bit in SR400 to ON, an
interrupt will be enabled.

Bit Interrupt Interrupt number
0 Time interrupt 10

1 External terminal X0.8 11

2 External terminal X0.9 12

3 |External terminal X0.10 13

4  |External terminal X0.11 14

5 |External terminal X0.12 15

6 External terminal X0.13 16

7  |External terminal X0.14 17

8 External terminal X0.15 18

If an interrupt enabled is a time interrupt, users can write the cycle of the
interrupt into SR401.

There are two types of interrupts.

B External interrupt: If an interrupt is triggered by the rising edge/falling
edge of a pulse received through an external terminal, the execution
of the present program will stop, and the interrupt will be executed.
After an interrupt is executed, the program which is executed before
the interrupt is triggered will be executed.

B Time interrupt: The execution of the present program stops at regular
intervals. Whenever the execution of the present program stops, an
interrupt is executed.

If users want to clear the M-code in SR703, they have to set SM1050 to

OFF.

If an M code in an Ox motion subroutine is executed, SM1050 will be ON.

The M-code which is executed is stored in SR703.

Every motion axis uses a ready flag. The first axis uses SM1048, the
second axis uses SM1148, the third axis uses SM1248, the fourth axis
uses SM1348, ...... , the fifteenth axis uses SM2448, and sixteenth axis
uses SM2548. Users can use the ready flags to judge whether the axes
operate.

Description of the ready flag for the first axis: Before the first axis
operates, SM1048 is ON. When the fisrt axis operates, SM1048 is OFF.
After the first axis finishes operating, SM1048 is ON.
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1. Stopping uniaxial motion at an angle specified

uni:;%?%g?iémeat Parameter 1%" axis 2" axis 3 axis 4™ axis
the angle specified Stopping atthe | g\, SM1117 SM1217 SM1317
angle specified
SMmn17 Angle SsFéalfoz;z SSRF111112232 SsF2211222232 85.111332;2
(SM1017’ SM1117, Number of SR1027~ SR1127~ SR1227~ SR1327~
------ SM2517) pulses per cycle SR1026 SR1126 SR1226 SR1326
Parameter 5™ axis 6™ axis 7™ axis 8™ axis
Stopping atthe | g\ 447 SM1517 SM1617 SM1717
angle specified
Angle SR1423~ SR1523~ SR1623~ SR1723~
SR1422 SR1522 SR1622 SR1722
Number of SR1427~ SR1527~ SR1627~ SR1727~
pulses per cycle SR1426 SR1526 SR1626 SR1726
Parameter 9™ axis 10™ axis 11™ axis 12™ axis
Stopping atthe | gy 11497 SM1917 SM2017 SM2117
angle specified
Angle SR1823~ SR1923~ SR2023~ SR2123~
SR1822 SR1922 SR2022 SR2122
Number of SR1827~ SR1927~ SR2027~ SR2127~
pulses per cycle SR1826 SR1926 SR2026 SR2126
Parameter 13™ axis 14™ axis 15™ axis 16™ axis
Stopping atthe | gy \5rq7 SM2317 SM2417 SM2517
angle specified
Angle SR2223~ SR2323~ SR2423~ SR2523~
SR2222 SR2322 SR2422 SR2522
Number of SR2227~ SR2327~ SR2427~ SR2527~
pulses per cycle SR2226 SR2326 SR2426 SR2526
2. InJOG+ mode, users can stop the first axis~the sixteenth axis at particular
angles.

3. If users want to stop the first axis at a particular angle, they have to set
SM1017 to ON, write the number of pulses per cycle into SR1027 and
SR1026, and write an angle in SR1023 and SR1022, and the first axis
have to be in JOG+ mode mode.
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If the number of pulses it takes for the motor of an axis to rotate once is
20000, and the angle at which users want to stop the axis is 90 degrees,
there will be the states shown below.

Stop position of
the JOG motion

Stoppingthe
uniaxial motion at

the angle specified

Starting position Final stop position

SMmn17

(SM1017, SM1117 Zero degrees 4000 pulses 5000 pulses (90 degrees)
...... SM2517)

Random angle 63500 pulses 65000 pulses (90 degrees)

Random angle 25001 pulses 45000 pulses (90 degrees)

If errors occur in axis 1~axis 16, the SM devices correspond to the axes will be
Clearing the | ON, and the error messages which appear will be stored in the SR devices
motion error correspond to the axes.

If users want to eliminate the error occuring in an axis, they have to clear the
error code in the SR device correspond to the axis, and reset the SM device
correspond to the axis.

SMmn49
(SM1049, SM1149,
...... SM2549)
SRmn41
(SR1041, SR1141,
...... SR2541)

If users set the minimum speed to which the speed of continuous interpolation

Continuous | decreses in (SR797, SR796), the smaller speed will be taken as a turning point

interpolation after the setting value in (SR797, SR796) is compared with the acutal speed to
which the speed of continuous interpolation decreses.

SR797 and SR796
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If the value in (SR797, SR796) is KO (there is no continuous interpolation), the
Continuous | speed of motion will decrease to 0 Hz no matter what the actual deceleration is.

interpolation| Frequency(Hz)
A

SR797 and SR796 1000 [~

500

| | | | | - .
100 200 300 200 ostten
The value in (SR797, SR796) is K500. After the value in (SR797, SR796) is
compared with the acutal deceleration, the smaller deceleration will be taken as
a turning point.
Frequency(Hz)
A

1000 -

500

1 1 1 1 1 1 1
100 200 300 400

» Position

Continuous path:

If (SR797, SR496) is not set, the path along which the x-axis moves and the
path along which the y-axis moves will be at right angles. If (SR797, SR496) is
set, the path along which the x-axis moves and the path along which the y-axis
moves will form a smooth curve.

GO01 X100 F1000; (Block A)

Y100; (Block B)

—>» <

The path along which the x-axis
moves and the path along which
the y-axis moves form a smooth curve. Block B

The path along which the x-axis

moves and the path along which
the y-axis moves are at right angles.

\4

Block A: Path along which the x-axis moves; Block B: Path along which the
y-axis moves
1. If the value in SR798 is 100, the speeds of the G-codes used will be the
Setting the orginial speeds. If the value in SR798 is 1000, the speeds of the G-codes
percentage for used will be multipled by 10. If the value in SR798 is 50, the speeds of the
the values of G-codes used will be half the original speed.
the speed 2. If the result gotten from the multiplication of the speed of a G-code by the
parameters of percentage set in SR798 is greater than 500000 Hz, the G-code will move
the G-codes the axes used at a speed of 500000 Hz.

Block A

SR798
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- If users want to turn an input terminal into a Form A contact, they have to set

Setting the ) the bit correspond to the input terminal to OFF. If the users want to turn an input

pol arities of | terminal into a Form B contact, they have to set the bit correspond to the input
the input terminal to ON.

terminals bits Polarity bit# Polarity
0 X0.0 8 X0.8
SR799 1 %01 . 05
2 X0.2 10 X0.10
3 X0.3 11 X0.11
4 X0.4™" 12 X0.12
5 X0.5" 13 X0.13
6 X0.6™ 14 X0.14
7 X0.7" 15 X0.15

*1: Only AH15PM-5A has X0.4, X0.5, X0.6, and X0.7.
; If a bit in SR800 is ON, the input terminal corresponding to the bit receives a
Reading the | gignal. If a bit in SR800 is OFF, the input terminal corresponding to the bit does
states of the | not receive a signal.

input terminals bit# State bit# State
SR800 0 X0.0 8 X0.8

1 X0.1 9 X0.9

2 X0.2 10 X0.10

3 X0.3 11 X0.11

4 X0.4* 12 X0.12

5 X0.5" 13 X0.13

6 X0.6™" 14 X0.14

7 X0.7" 15 X0.15

*1: Only AH15PM-5A has X0.4, X0.5, X0.6, and X0.7.

- _ 1. Users can set the hardware filter for the input terminals by means of
Setting a filter SR806.

coefficient for | 2. Users can set a filter coefficient for the input terminals of an AH500 series

the input motion control module by setting the low byte in SR806.
terminals 85000
3. Filter coefficeint= ——— (kHz); N=1~19
SR806 2

N kHz N kHz
1 2656.25 11 2.593994
2 1328.125 12 1.296997
3 664.0625 13 0.648499
4 332.0313 14 0.324249
5 166.0156 15 0.162125
6 83.00781 16 0.081062
7 41.50391 17 0.040531
8 20.75195 18 0.020266
9 10.37598 19 0.010133
10 5.187988

4. If the value in SR806 is 0, no signals will be filtered.

5. If the value in SR806 is 16#000A, the filter coefficient for X0.0, X0.1, X0.2,
X0.3, X0.8, X0.9, X0.10, X0.11, X0.12, X0.13, X0.14, and X0.15
_ 85000

- 210+4
than 5.187988 kHz will be removed.

=5.187988, and the signals whose frequencies are higher
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1. If an error occurs in 0100, SM953 will be ON, the error code
corresponding to the error will be stored in SR802, and the step address at
0100 error which the error occurs will be stored in SR803.

2. Please refer to appendix A for more information about error codes.

SM953, SR802, and
SR803

SR1000 is for the first axis, SR1100 is for the second axis, SR1200 is for the

Setting the | yirg axis, SR1300 is for the fourth axis, ......, SR2400 is for the fifteenth axis,
parameters| and SR2500 is for the sixteenth axis.

of the axis bit# Parameter of the axis bit# Parameter of the axis
SRmMN00 0 8 Direction in wbsich the axis
(SR1000, SR1100, Unit™ returns home
...... SR2500) 1 9 Mode of returning home™
5 ) 10 Mode of triggering the
return to home
Direction in which the
€ ) 1 motor rotates
4 12 Relative/Absolute
coordinates
Output type™ e
puttyp Mode of triggering the
5 13 calculation of the target
position
6 - 14 Curve™
7 - 15 -
*1.
b1 b0 Unit Motor unit Cor’rl];;?tund Mechanical unit
0 | 0O |Motor unit pulse pm
0|1 Me_chamcal Position | pulse mdeg
unit
4 .
10 Compound pulse 10" inches
1| g |unt pulse/second centimeter/minute
Speed pulse/second 10 degrees/minute
pulse/second inch/minute
*2.
b5 b4 Description
0 0 Positive-going pulse+Negative-going pulse
0 1 Pulse+Direction
1 0 .
1 1 A/B-phase pulse (two phases and two inputs)
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Setting the
parameters
of the axis

SRmMn00
(SR1000, SR1100,
...... SR2500)

Operation

command

SRmMnN30
(SR1030, SR1130,
...... SR2530)

*7-

bit#

Description

Bit 8=0: The value indicating the present position of the axis
decreases progressively.
Bit 8=1: The value indicating the present position of the axis
increases progressively.

Bit 9=0: Normal mode ; bit 9=1: Overwrite mode

10

Bit 10=0: The return to home is triggered by a transition in DOG’s
signal from high to low.
Bit 10=1: The return to home is triggered by a transition in DOG’s
signal from low to high.

11

Bit 11=0: When the motor rotates clockwise, the value indicating the
present position of the axis increases.
Bit 11=1: When the motor rotates clockwise, the value indicating the
present position of the axis decreases.

12

Bit 12=0: Absolute coordinates
Bit 12=1: Relative coordinates

13

Bit 13=0: The calculation of the target position of the axis is triggered

by a transition in DOG’s signal from low to high.

Bit 13=1: The calculation of the target position of the axis is triggered

by a transition in DOG’s signal from high to low.

(The setting of bit 13 is applicable to the insertion of single-speed
motion, and the insertion of two-speed motion.)

14

Bit 14=0: Trapezoid curve
Bit 14=1: S curve

SR1030 is for the first axis, SR1130 is for the second axis, SR1230 is for the

third axis, SR1330 is for the fourth axis,

...... , SR2430 is for the fifteenth axis,

and SR2530 is for the sixteenth axis.

bit# Operation command bit# Operation command
The motion of the axis A mode of single-speed motion
0 specified is stopped by 8 is activated.
software.
A mode of inserting
1 - 9 single-speed motion is
activated.
5 The axis specified 10 A mode of two-speed motion is
operates in JOG+ mode. activated.
3 The axis specified 11 A mode of inserting two-speed
operates in JOG- mode. motion is activated.
0: The execution of the Ox
4 A mode of variable motion 12 motion subroutine set stops.
is activated. 1: The execution of the Ox
motion subroutine set starts.
A manual pulse generator
5 : 13 -
is operated.
A mode of triggering the
6 return to home is 14 -
activated.
7 - 15 -

The input terminals for the manual pulse generator MPG are X0.8+, X0.8-,
X0.9+, and X0.9-.
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SR1031 is for the first axis, SR1131 is for the second axis, SR1231 is for the

Mode of third axis, SR1331 is for the fourth axis, ...... , SR2431 is for the fifteenth axis,
operat ion and §R2531 is for the S|xteenth'aX|s. . '
bit# Mode of operation bit# Mode of operation
SRmn31 0 - 8 -
(SR1031, SR1131, 1 _ 9 _
...... SR2531)
Mode of sending a CLR -
2 : 10
signal
3 - 11 -
4 - 12 -
5 - 13 -
6 - 14 -
- Restoring the module to the
7 15 .
factory settings
bit# Description

State of

the axis

cleared.

controlled by bit 3.

Bit 2=0: After the axis returns home, the CLR output will send a 130
millisecond signal to the servo drive, and the present position of the
servo drive which is stored in a register in the servo drive will be

Bit 2=1: The CLR output functions as a general output. Its state is

15 | Bit 15=1: The values of parameters are restored to factory settings.

and SR2540 is for the sixteenth axis.

bit# State of the axis

0 Positive pulses are being output.

SRmn40
(SR1040, SR1140, Negative pulses are being output.
,,,,,, SR2540) The axis is being operating.

An error occurs.

The axis pauses.

N | O O BRAWN P

3.14 Special Data Registers for Motion Axes

SR1040 is for the first axis, SR1140 is for the second axis, SR1240 is for the
third axis, SR1340 is for the fourth axis, ...... , SR2440 is for the fifteenth axis,

The special data registers for motion axis 1~motion axis 16 are described below. Please refer to
chapter 7 for more information about the setting of the special data registers.

SR number™*

oW LW Special data register Setting range Default value
i mnoo Se_ttmg th_e_ parameters of the Bit O~bit 15 16#0
axis specified
i mno1 Cqmpens.a_tlon value for the Users have to sgt a value 1640
axis specified according to their needs.
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*1
SR number Special data register Setting range Default value
HW LW
Number of pulses it takes for
mn03 | mn02 | the motor of the axis specified L 2’147'483'647 K2,000
pulses/revolution
to rotate once (A)
Distance generated after the .
mn05 | mn04 | motor of the axis specified 1~2,147,483,647 " K1,000
rotate once (B)
mn07 | mnoe | Maximum speed (Vi) at 0~2,147,483,647° K500,000
which the axis specified rotates
mn09 | mnog | SArtup speed (Veis) at which |, 1 47 183 6477 KO
the axis specified rotates
mn11 | mn1o | JOC speed (Vaoe) atwhichthe | 5 147 483 6477 K5,000
axis specified rotates
mn13  mn12 | SPeed (Ver) atwhichthe axis |, 147 483 g47° K50,000
specified returns home
Speed (Vcgr) to which the speed .
mnl5 | mnl4 | of the axis specified decreases | 0~2,147,483,647 3 K1,000
when the axis returns home
i mni6 Number of zero signals for the 0~32,767 pulses KO
axis specified
- | mn17 | Supplementary pulsesforthe | 5, 760 35 767 pLS KO
axis specified
mn19 mnig | HOme position of the axis 0~+999,999 KO
specified
i mn20 Tlme_ (_TACC) it takes for the axis 10~32,767 ms K100
specified to accelerate
i mn21 Tlme_ (_TDEC) it takes for the axis 10~32,767 ms K100
specified to decelerate
mn23 | mn22 | 12/9et position of the axis 2,147,483,648~+2,147,483,647 | KO
specified (P (1))
mn25 | mn24 | SPeed atwhich the axis 0~2,147,483,647 K1000
specified rotates (V (1))
mn27 | mn26 | |a79et position of the axis -2,147,483,648~+2,147,483,647 | KO
specified (P (I1))
mn29 | mn2g | SPeed atwhich the axis 0~2,147,483,647" K2,000
specified rotates (V (I1))
- mn30 | Operation command Bit O~bit 15 16#0
- mn31 |[Mode of operation Bit 0~bit 15 16#0
Present command position of N
mn33 | mn32 the axis specified (Pulse) -2,147,483,648~+2,147,483,647 | KO
mn35  mn34 | "resentcommand speedofthe |, 147 483 647 pps Ko
axis specified (PPS)
mn37 | mn3e | -resentcommand positionof | ;) 17 483 64g-+2 147,483,647 | KO
the axis specified (unit )
mn39 | mn3g | "resentcommand speed of the |, , 147 183 647 pps KO
axis specified (unit )
- mn40 | State of the axis specified Bit 0~bit 15 16#0
i mnal | Axis error code Pleasg refer tq appendix A for 1640
more information.
i mnao | Electronic gear of the axis 1~32.767 K1
specified (Numerator)
i mna3 Electronic gear of the axis 1~32,767 K1
specified (Denominator)
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R & . . .
SHV\?umbL\e;\rl Special data register Setting range Default value
Frequency of pulses generated | Frequency of pulses generated
mn45 | mn44 | by the manual pulse generator | by the manual pulse generator for | KO
for the axis specified the axis specified
Number of pulses generated by | Number of pulses generated by
mn47 | mn46 |the manual pulse generator for | the manual pulse generator for KO
the axis specified the axis specified
Response speed of the manual | Response speed of the manual
- mn48 | pulse generator for the axis pulse generator for the axis K5
specified specified
mn51 | mnso Electrical zero of the axis Users have to set a value KO
specified according to their needs.
Present position of the servo The values displayed in SRmn68
mn69 | mn68 | encoder for the axis specified a]?d SIRmn59 vary W'th the setting KO
on a DMCNET™* 0 _De ta ASDA-A2 series servo
drive.
Command sent to the servo Users have to set a value
- mn72 | drive for the axis specified on a di hei d KO
DMCNET according to their needs.
i mn73 Status of the servo drive for tr*le Users have to set a value KO
axis specified on a DMCNET ™ | according to their needs.
. *4 Users have to set a value
mn75 | mn74 | Servo drive error code according to their needs. KO
Writing data into the servo drive
for the axis specified on a Users have to set a value
mn77 | mn76 | DMCNET/Reading data from according to their needs KO
the servo drive for the axjs 9 ’
specified on a DMCNET ™
Parameter position in the servo Users have to set a value
- mn78 | drive for the axis specified on a di hei d KO
DMCNET according to their needs.

*1. HW: High word; LW: Low word; mn=10 (the first axis)~25 (the sixteenth axis)
*2. Unit: pm/rev, mdeg/rev, and 10™ inches/rev
*3. The unit used varies with the setting of bit 0 and bit 1 in SRmn00.
*4, Only AH20MC-5A is supported. AHO5PM-5A, AH10PM-5A and AH10PM-5A are not supported.

Special data registers for motion axis 1~motion axis 16:

Please refer to chapter 7 for more information about the functions of the special data registers for
motion axis 1~motion axis 16, and usage of the special data registers for motion axis 1~motion

axis 16.

The Please refer to chapter 14 for more information about the functions of the special data
registers related to DMCNET in AH20MC-5A, and the usage of the special data registers related to
DMCNET in AH20MC-5A.
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4.1 Table of Basic Instructions

J General instructions
Instruction . Execution speed (us) Page
Function Operand - . e - Ste
code P 20McC 10PM T 05PM ™ 15PM™E > P number
LD LoadingaFormA | v v\ g 1 ¢l 022 | 022 | 022 | 011 | 3 | 44
contact
Loading a Form B
LDI contact X,Y,M,S,T,C| 022 | 0.22 | 022 | 0.11 | 3 4-4
AND Connectinga Form | o v\ s v ¢l 022 | 022 | 022 | 011 | 3 | 45
A contact in series
ANI Connectinga Form | v+ s 1 ¢l 022 | 022 022 | 011 | 3 | 45
B contact in series
OR ConnectingaForm | o v\ s v ¢l 022 | 022 | 022 | 011 | 3 | 46
A contact in parallel
ORI Connectinga Form |« v s 1 ¢l 022 | 022 022 | 011 | 3 | 46
B contact in parallel
ANB Connecting circuit | 012 | 012 012 025 | 3 | 47
blocks in series
ORB Connecting circuit | 012 | 012 012 025 | 3 | 47
blocks in parallel
[ Output instructions
Instruction . Execution speed (us) Page
Function Operand - - = -« Ste
code P 20MCt10PM Y 05PM Y 15PM™ 2 P number
ouT Driving a coil Y, M, S 0.17 | 0.17 | 0.17 | 0.11 3 4-8
SET Keeping a device ON | Y, M, S 039 | 039 | 039 | 0.23 | 3 4-8
RST Resetting a contactor| ¥, M. S, T.C,| 47 | 547 | 047 | 032 | 3 49
a register D,V,zZ
Timer and counters
Instruction . Execution speed (us) Page
Function Operand - - = 1 Ste
code P 20MCt10PM Y 05PM Y 15PM™ 2 P number
TMR 16-bit timer T-K or T-D 5.6 5.6 5.6 5.2 5 4-9
CNT 16-bit counter gtsK) orC-D (16 32 | 32 | 32 | 28 | 5 | 410
DCNT | 32-bit counter bCItSK) orCDBE2 | 38 | 38 | 38 28 | 6 410
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R

Rising-edge/Falling-edge detection instructions

Instruction . Execution speed (us) Page
Function Operand - = - « Ste
code ¢ 20MC 1 10PMT05PM L[ 15PM™ > P number
LDP Starting rising-edge | v s 1 c| 039 | 039 039 | 023 | 3 | 411
detection
LDF Starting falling-edge| v v s T c| 039 | 039 | 039 | 023 | 3 | 411
detection
Connecting
ANDP rising-edge X, Y,M,S, T,C| 0.39 0.39 0.39 0.23 3 4-12
detection in series
Connecting
ANDF falling-edge X,Y,M,S, T,C| 0.39 | 0.39 | 0.39 | 0.23 3 4-12
detection in series
Connecting
ORP rising-edge X, Y,M,S, T,C| 037 | 0.37 | 0.37 | 0.04 | 3 4-13
detection in parallel
Connecting
ORF falling-edge X, Y,M,S, T,C| 0.37 0.37 0.37 0.04 3 4-13
detection in parallel
d Rising-edge/Falling-edge output instruction
Instruction . Execution speed (us) Page
Function Operand x x % - Ste
code P 20MCY[10PM05PME 15PM™E > P number
PLS Rising-edge output | Y, M 037 | 0.37 | 037 | 023 | 3 | 414
PLF Falling-edge output Y, M 037 | 037 | 0.37 | 0.23 | 3 4-15
L Other instructions
Instruction . Execution speed (us) Page
Function Operand - = - « Ste
code ¢ 20MC 1 10PMT05PM L[ 15PM™ > P number
P Pointer PO~P255 - - - - 1 | 4-15

*1. 05SPM=AHO5PM-5A; 15PM=AH15PM-5A; 10PM=AH10PM-5A; 20MC=AH20MC-5A
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4.2 Descriptions of the Basic Instructions

Instruction code Operand Function
LD S Loading a Form A contact
Device| X Y M S K |16#| F |[KnM/KnS| D | W | T C Y, z
S e o o o e o
€ The instruction LD applies to the Form A contact which starts from a

Explanation

busbar or the Form A contact which is the start of a circuit. It reserves
the present contents, and stores the state which is gotten in the
accumulation register.

Ladder diagram: Instruction code: Description:
Loading the Form
X0.0 XO0.1
Exam pl € }_‘ | [ Y0.1 = OO A contact X0.0
Connecting the
AND X0.1 Form A contact
X0.1in series
Driving the coil
ouT Y0.1 Y0.1
Instruction code Operand Function
LDI S Loading a Form B contact
Device| X Y M S 16#| F |[KnM|KnS| D W | T C Y, z
S ([ [ [ ] { { (
€ The instruction LDI applies to the Form B contact which starts from a

Explanation

Example

Ladder diagram
X0.0 XO0.1

busbar or the Form B contact which is the start of a circuit. It reserves
the present contents, and stores the state which is gotten in an
accumulation register.

By

Y0.1

Instruction code:

LDI

AND

ouT

X0.0

X0.1

Y0.1

Description:
Loading the Form
B contact X0.0
Connecting the
Form A contact
X0.1in series
Driving the coil
Y0.1
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Instruction code Operand Function
AND S Corjnectlng a Form A contact in
series
Device| X Y M S 16#| F |[KnM|KnS| D | W T C Vv Z
S { { { o [ (
€ The instruction AND is used to connect a Form A contact in series. It

Explanation

Ladder diagram

reads the state of a contact which is connected in series, and performs
the AND operation on the previous logical operation result. The final
result is stored in an accumulation register.

Instruction code: Description:

Loading the Form

X0.1 XO0.0
Example }_M T o LDI X0l B contact X0.1
Connecting the
AND X0.0 Form A contact
X0.0
Driving the coll
ouT Y0.1 YO.1
Instruction code Operand Function
ANI s _Conngctmg a Form B contact
in series
Device| X Y M S K |16#| F |[KnM/KnS| D | W T C Y z
S o o ([ o ( o
€ The instruction ANl is used to connect a Form B contact in series. It

Explanation

Ladder diagram

PamPle | | —GoD
ANI

reads the state of a contact which is connected in series, and performs
the AND operation on the previous logical operation result. The final
result is stored in an accumulation register.

Instruction code: Description:
Loading the Form

X0.1 A contact X0.1
Connecting the
X0.0 Form B contact

X0.0 in series

OUT Y01 Driving the coil

Y0.1
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Instruction code Operand Function
OR S Connecting a Form A contact in
parallel
Device| X Y M S K |16#| F |[KnM|KnS| D | W T C V Z
S [ [ o () { ()

Explanation

The instruction OR is used to connect a Form A contact in parallel. It

reads the state of a contact which is connected in parallel, and
performs the OR operation on the previous logical operation result. The
final result is stored in an accumulation register.

Ladder diagram

Instruction code:

Description:
Loading the Form

Exam ple X0.0 LD X0.0 A contact X0.0
11
~ Y0.1 Connecting the
X0.1 OR X0.1  Form A contact
X0.1 in parallel
Driving the coil
ouT Y0.1 YO.1
Instruction code Operand Function
ORI s _Connectlng a Form B contact
in parallel
Device| X Y M S K |16#| F |[KnM/KnS| D | W | T C \Y, z
S (] L o { o (
€ The instruction ORI is used to connect a Form B contact in parallel. It

Explanation

Example

reads the state of a contact which is connected in parallel, and
performs the OR operation on the previous logical operation result. The
final result is stored in an accumulation register.

Ladder diagram
| X0.0

Y0.1

11
11
‘ X0.1|

Instruction code:

LD

ORI

ouT

Description:
Loading the Form

X0.0 A contact X0.0
Connecting the
X0.1 Form B contact
X0.1 in parallel
Driving the coil
Y0.1 YO.1
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Instruction code Operand Function

Connecting circuit blocks in

ANB - )
series

€ The instruction ANB is used to perform the AND operation on the
) logical operation result reserved previously and the contents of the
Explanation present accumulation register.

Ladder diagram Instruction code: Description:

X0.0 oNB X0.1 Loading the
{ | —A LD X0.0 Form A contact

/| " Y0.1 Lo
X0.2 I_Xﬂj Co.nnecting the
—— ORI  X0.2

Form B contact
Block A Block B X0.2 in parallel
Loading the
LDI X0.1 Form B contact
X0.1
Connecting the
OR X0.3 Form A contact
X0.3 in parallel
Connecting the
ANB circuit blocks in
series
Driving the coil
Y0.1

Example

OuUT YO0.1

Instruction code Operand Function

Connecting circuit blocks in

ORB -
parallel

€ The instruction ORB is used to perform the OR operation on the logical
operation result reserved previously and the contents of the present

Explanation accumulation register.
Ladder diagram Instruction code: Description:
X0.0 X0.1 BlockA Loading the Form
Example .y V01 LD X0-0 A contact X0.0
: Connecting the
X0.2 X0.3 I™\ ANl X0.1  Form B contact
— ORB X0.1 in series
Block B i
LD X0.2 Loading the Form

B contact X0.2

Connecting the
AND X0.3 Form A contact
X0.3 in series

Connecting the

ORB circuit blocks in
parallel
Driving the coil
OuUT Yo0.1 YO.1
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Instruction code Operand Function
ouT S Driving a coil
Device Y M S K |16#| F |[KnM|KnS| D | W | T C \Y,
S [ ] e | O

Explanation

The logical operation result prior to the application of the instruction
OUT is sent to the device specified.

Action of a coil

ouT
. Contact
Operation
result Coil Form A contact Form B contact
(Normally-open | (Normally-closed
contact) contact)
False | OFF OFF ON
True ON ON OFF
Ladder diagram Instruction code: Description:
X0.0 X0.1 Loading the
Example ‘_M_| LDI X0.0  Form B contact
X0.0
Connecting the
AND X0.1 Form A contact
X0.1in series
Driving the coil
ouT YO0.1 YO.1
Instruction code Operand Function
SET S Keeping a device ON
Device Y M S K |16#| F |[KnM|KnS| D | W T C Y, Z
S [ [ {

Explanation

Example

€  When the instruction SET is driven, the device specified is set to ON.
Whether the instruction SET is still driven or not, the device specified
remains ON. Users can set the device specified to OFF by means of
the instruction RST.

Ladder diagram

X0.0 Y0.0

Instruction code: Description:

— —¥

SET

Y0.1

LD

ANI

SET

X0.0

Y0.0

Y0.1

Loading the
Form A
contact X0.0
Connecting
the Form B
contact Y0.0
in series
Y0.1
remains ON.
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Instruction code Operand Function

RST S Resetting a contact or a register

Device| X Y S K | 16#| F |KnM|KnS W T C \% Z

M D
S e o o e o o o

€  When the instruction RST is driven, the device specified acts in the
way described below.

Device State
S, Y, M The coil and the contact are set to OFF.

The present timer value or the present counter value
becomes 0. The coil and the contact are set to OFF.

D,V,Z The value becomes 0.

Explanation

T,C

€ If the instruction RST is not executed, the state of the device specified
will remain unchanged.

Ladder diagram Instruction code: Description:
X0.0 Loading the Form
Exam ple }_( —— RsT Y05 LD X0.0 A contact X0.0
RST YO0.5 Resetting YO.5
Instruction code Operand Function
TMR S1,S2 16-bit timer
Device| X Y M S K |16#| F |[KnM|KnS| D W | T C Y z
S1 [
S2 [ ] e O

€  When the instruction TMR is executed, the coil specified is ON, and the
timer specified begins to count. If the timer value matches the setting
value (timer value=setting value), the contact specified will act in the
way described below.

NO (Normally-open) contact OFF

NC (Normally-closed) contact ON

Explanation

Ladder diagram Instruction code: Description:
X0.0 Loading the Form
Example }_{ —— TMR T5 K1000 LD X0.0 A contact X0.0

The setting value
TMR T5 K1000 in the timer T5 is
K1000.

€  Please refer to the specifications for the model used for more
Additional information about the timer range which can be used.

remark
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Instruction code Operand Function
CNT S1, S2 16-bit counter
Device| X Y M S K |16#| F |[KnM|KnS| D | W | T C \Y, z
S1 (]
S2 (] ([ [
€  When the counter coil specified by the instruction CNT is turned from
) OFF to ON, the counter value increases by 1. If the counter value
Explanation matches the setting value (counter value=setting value), the contact
specified will act in the way described below.
NO (Normally-open) contact OFF
NC (Normally-closed) contact | ON
¢ If there are pulses sent to the counter specified by the instruction CNT

Ladder diagram

after the counter value matches the setting value, the state of the
contact specified and the counter value will remain unchanged.
Instruction code: Description:
Loading the Form

X0.0
Example }_1 1 ont | c20 | k100 LD X0.0 A contact X0.0
The setting value
CNT C20 K100 in the counter
C20 is K100.
Instruction code Operand Function
DCNT S1, S2 32-bit counter
Device| X Y M S K |16#| F |[KnM|KnS| D | W T C Y Z
S1 o
S2 [ [ [

.
Explanation 4

*

DCNT is an instruction which is used to enable the 32-bit counters
C200~C255.

C200~C220 are special counters. Please refer to chapter 10 for more
information.

C221~C2255 are general up/down counters. When the counter coil
specified by the instruction DCNT is turned from OFF to ON, the counter
value increases or decreases by one according to the setting of
SM221~SM255.

Ladder diagram

DCNT

Example

s

C254

K1000

Instruction code:

LD

MO

Description:
Loading the Form
A contact MO

The setting value

DCNT C254 K1000 in the counter
C254 is K1000.
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Instruction code Operand Function
LDP S Starting rising-edge detection
Device| X Y M S K |16#| F [ KnM|KnS| D | W | T C Y z
S o o e o e o

Explanation

Example

Additional

remark

€ The usage of LDP is similar to that of LD, but the action of LDP is
different from that of LD. LDP reserves the present contents, and stores
the state of the rising edge-triggered contact specified to an
accumulation register.

Ladder diagram Instruction code: Description:
X0.0 XO0.1 Starting the
}_Hl [ Y01 detection of the
' ' LDP  X0.0 state of the rising

edge-triggered
contact X0.0
Connecting the

AND X0.1 Form A contact X0.1
in series

OUT YO0.1  Driving the coil YO.1

Please refer to the specifications for the model used for more
information about the operand ranges which can be used.

If the state of a rising edge-triggered contact in an AH500 series motion
controller is ON before the AH500 series motion controller is powered, it
is TRUE after the AH500 series motion controller is powered.

Instruction code Operand Function
LDF S Starting falling-edge detection
Device| X Y M S K |16#| F |[KnM|KnS| D | W | T C Vv Y4

S

Explanation

Example

€ The usage of LDF is similar to that of LD, but the action of LDP is
different from that of LD. LDF reserves the present contents, and stores
the state of the falling edge-triggered contact specified to an
accumulation register.

Ladder diagram Instruction code: Description:
X0.0 X0.1 Starting the

| I - detection of the
}__N @ LDF X0.0 state of the falling
edge-triggered
contact X0.0
Connecting the
AND X0.1 Form A contact
X0.1 in series
Driving the coil

OuT YO0.1 Y0.1
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Instruction code Operand Function
ANDP S Conneptmg nsmg-edge
detection in series
Device| X Y M S K |16#| F |[KnM|KnS| D | W T C Vv Z
S [ ([ { ] [ { [

Explanation

*

contact in series.

Ladder diagram

Instruction code:

The instruction ANDP is used to connect a rising edge-triggered

Description:
Loading the Form A

Explanation

Example

contact in series.

Ladder diagram
X0.0 X0.1

— ¥

X0.0 X0.1
Example }—|OIO '2! YO 1 LD X000 contact X0.0
' : Connecting the rising
ANDP XO0.1  edge-triggered
contact X0.1 in series
OUT YO0.1  Driving the coil Y0.1
Instruction code Operand Function
ANDE S Conne_ctln_g falll_ng-edge
detection in series
Device| X Y M S K |16#| F |[KnM|KnS| D | W T C \Y, z
S o o o (] { (]
€ The instruction ANDF is used to connect a falling edge-triggered

Instruction code: Description:

LD  X0.0

ANDF X0.1

OuUT YO0.1

Loading the Form A
contact X0.0
Connecting the
falling edge-triggered
contact X0.1 in
series

Driving the coil YO0.1
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Instruction code Operand Function
ORP S Conne_ctmg rising-edge
detection in parallel

Device| X Y S K |16#| F |KnM|KnS

w

T C \Y 4

M
S ] ] [ o

€ The instruction ORP is used to connect a rising edge-triggered contact

) in parallel.
Explanation
Ladder diagram Instruction code: Description:
Loading the Form A
Examp le | X?,-o LD X0.0 contact X0.0
Bb'ﬂ vo1 Connecting the
. rising edge-triggered
+ ORP X0l contact X0.1 in
parallel
OuUT Y0.1 Driving the coil Y0.1
Instruction code Operand Function
ORF S Conneptmg falling-edge
detection in parallel

Device Y M S K | 16#| F |KnM|KnS

X

D

w

T C \Y 4

S e O e O

€ The instruction ORF is used to connect a falling edge-triggered contact

) in parallel.
Explanation
Ladder diagram Instruction code: Description:
Loading the Form A
Exam ple | XIOI'O ] LD X0.0 contact X0.0
b‘o' 1 Y0.1 Connecting the
c falling
v ORE - X4 edge-triggered
contact X0.1
OUT Y0.1 Driving the coil Y0.1
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Instruction code Operand Function
PLS S Rising-edge output
Device| X Y M S K |16#| F [KnM|/KnS| D | W | T C Y Z
S o o

€ PLSis arising-edge output instruction. When X0.0 is turned from OFF
. to ON, the instruction PLS is executed. MO sends a pulse for a scan
Explanation cycle.

Ladder diagram Instruction code: Description:

Loading the
Example X0.0 LD X0.0  Form A contact

P F——"" PLs MO %00
MO —

MO is rising
F——-/ seT Y0.0 PLS MO odge-triggered.

Loading the
LD MO Form A contact

MO

Timing diagram: )
Y0.0 remains

SET Y0.0
X0.0 ON.
MO |-| One scancycle N
Y0.0__]
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Instruction code Operand Function
PLF S Falling-edge output
Device| X Y M S K |16#| F (KnM|KnS| D | W | T C Y, z
S o O

*

Explanation

PLF is a falling-edge output instruction. When X0.0 is turned from ON to
OFF, the instruction PLF is executed. MO sends a pulse for a scan

cycle.

Ladder diagram

Instruction code: Description:

Example X0.0 Loading the
LD XO0.0 Form A contact
Mlio PLF MO %0.0
MO is falling
F——— SET Y0.0 FLIF| D edge-triggered.
Loading the
LD MO Form A contact
- . ) MO
Timing diagram: Y0.0 .
x0.0 [ M SET Y0.0 Ol\i remains
MO I-I One scancycle ”_
Y0.Q |
Instruction code Operand Function
P - Pointer

L 2R 4

Explanation

Example

A pointer indicates a subroutine. It is in the range of PO to P255.

A pointer can be used by API 00 CJ, APl 01 CALL, APl 256 CJN, and
API1 257 JMP. The pointers used do not have to start from PO. A pointer
number can not be used repeatedly, otherwise an unexpected error will

occur.

Ladder diagram

X0.0

—— < P

10

4

P10

X0.1

G

Instruction code: Description:

LD XO0.0
CJ P10
P10

LD XO0.1

OuUT Y0.1

Loading the Form
A contact X0.0
The jump
instruction CJ
specifies P10.

Pointer P10
Loading the Form
A contact X0.0
Driving the coil
Y0.1
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5.1 Table of Applied Instructions

Instruction code Pllse Model Step

Type API Function 10PM/ Paye

16-bit | 32-bit |instruction 20MC 15PM 05PM 16-bit 32-bit number

Conditional v v v

— v — -
00 |CJ jump 3 5-18

01 CALL - v Calling a v v v 3| - | 52
subroutine

Indicating that
02 | SRET - - a subroutine v v v 1 - 5-22
ends

Watchdog v v v

07 | WDT - 4 .
timer

1 - 5-24

[02u02 doo

Start of a
08 RPT - _hestedloop | 11,13 L | 525
(only one

loop)

09 | RPE - - End of a v v v 1 - 5-26
nested loop

10 CMP | DCMP v Comparing v i v v 7 9 | 527
values

Zonal
v v v v -
11 | ZCP DzCP comparison 9 12 5-28

Transferringa v v

12 | MOV DMOV 5 6 5-29
value

14 | CML DCML 4 Inverting bits | v v v 5 6 5-30

15  BMOV _ v Transferring v v v 7 _ 5.31
values

Transferring a

16 | FMOV | DFMOV v value to v | v v | 7 8 | 532
several

devices

Interchanging v v v

17 | XCH DXCH 4
values

5 9 5-33

Converting a
binary
number into a

. v v v
binary-coded
decimal
number

uosiredwod pue Jajsuel]

18 | BCD DBCD v 5 5 5-34

Converting a
binary-coded
decimal v v v 5 5 5.35
number into a
binary
number

19 | BIN DBIN v

20 |/ADD | DADD v |Binay v v v | 7 9 | 536
addition

21 |SUB | DSUB v Binary v v v | 71| 9 | 538
subtraction

22 MUL | DMUL v Binary v v v 7 9 | 539
multiplication

onaWYILY

23 DIV |DDIV v 3.'“""?3’ v | v v | 7 9 | 540
IVISION
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Type

API

Instruction code

16-bit

32-bit

Pulse
instruction

Function

Model

Step

20MC

10PM/
15PM

05PM

16-bit|32-bit

Page
number

aNBWUILY

24

INC

DINC

v

Adding one to
a binary
number

5-41

25

DEC

DDEC

Subtracting
one from a
binary
number

5-42

26

WAND

DWAND

Logical AND
operation

5-43

27

WOR

DWOR

Logical OR
operation

5-44

28

WXOR

DWXOR

Logical
exclusive OR
operation

5-45

29

NEG

DNEG

Taking the
two’s
complement
of a number

5-46

9A0W pue uoleloYy

30

ROR

DROR

Rotating bits
rightwards

5-48

31

ROL

DROL

Rotating bits
leftwards

5-49

32

RCR

DRCR

Rotating bits
rightwards
with a carry
flag

5-50

33

RCL

DRCL

Rotating bits
leftwards with
a carry flag

5-51

34

SFTR

Moving the
states of bit
devices
rightwards

5-52

35

SFTL

Moving the
states of bit
devices
leftwards

5-53

36

WSFR

Moving the
values in
word devices
rightwards

5-54

37

WSFL

Moving the
values in
word devices
leftwards

5-55

9A0W pue uonel0Yy

38

SFWR

Moving a
value and
writing it into
a word device

5-56

39

SFRD

Moving a
value and
reading it
from a word
device

5-57
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Instruction code Pulse Model Step

Type API Function 10PM/ Pee

16-bit | 32-bit |instruction 20MC 15PM 05PM 16-bit 32-bit number

Resetting a v v v
zone

40 | ZRST - v 5 - 5-58

\
<

\‘
|

41 | DECO - 4 Decoder v 5-59

42 | ENCO - 4 Encoder v v v 7 - 5-60

Number of
43 | SUM DSUM 4 bits whose v v v 5 5 5-62
states are ON

Checking the v v v

v -
44 | BON DBON state of a bit 7 8 5-63

45 | MEAN | DMEAN v Mean v v v 7 8 5-64

46  ANS - _(Dvingan b | L 55
annunciator

eleqg

Resetting an v v v

. 1 - 5-66
annunicator

47 | ANR - v

Square root
48 | SOR DSQR 4 of a binary v v 4 5 6 5-67
number

Converting a
binary integer
49 - DFLT v into a binary | v v v - 6 5-68
floating-point
number

Refreshing
50 | REF - 4 the states of v v 4 5 - 5-69
I/0O devices

Buissaooud
paads-ybiH

Searching v v v

v
61 | SER DSER data

9 11 5-70

Alternating
66 | ALT - v between ON v v v 3 - 5-72
and OFF

92UBIUBAUOD

Reading data
from a control
78 | FROM | DFROM v register in a v v v 9 12 5-73
special
module

Writing data
into a control
79 | TO DTO v register in a v v v 9 13 | 5-74
special
module

o/l

Absolute v v v

3 3 5-75
value

87 | ABS DABS v

Comparing

110, - | DECMP v binary - v | v | v | - 9 | 576
floating-point

numbers

Binary
floating-point |, v v
zonal

comparison

laquinu
1ulod-6uneol

111 - DEZCP v - 12 5-77
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Type

API

Instruction code

16-bit

32-bit

Pulse
instruction

Function

Model

Step

20MC

10PM/
15PM

05PM

16-bit|32-bit

Page
number

Jaquinu julod-Buineold

112

DMOVR

v

Transferring a
floating-point
value

5-78

116

DRAD

Converting a
degree to a
radian

5-79

117

DDEG

Converting a
radian to a
degree

5-80

120

DEADD

Binary
floating-point
addition

5-81

121

DESUB

Binary
floating-point
subtraction

5-82

122

DEMUL

Binary
floating-point
multiplication

5-83

123

DEDIV

Binary
floating-point
division

5-84

124

DEXP

Exponent of a
binary
floating-point
number

5-85

125

DLN

Natural
logarithm of a
binary
floating-point
number

5-86

126

DLOG

Logarithm of
a binary
floating-point
number

5-87

127

DESQR

Square root
of a binary
floating-point
number

5-88

128

DPOW

Power of a
floating-point
number

5-89

129

DINT

Converting a
binary
floating-point
number into a
binary integer

5-90

130

DSIN

Sine of a
binary
floating-point
number

5-91

131

DCOS

Cosine of a
binary
floating-point
number

5-93
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Instruction code

Model

Step

Pulse : Page
TYPEAP  6pit | 32-bit |instruction| MU loomc 11%|;'\'\/|AIOSPM 16-bit|32-bit number
Tangent of a
binar
132 B DTAN d floatir):g-point Y d Y B 6 5-95
number
Arcsine of a
133 - | DASIN v binary v v | v | - | 6 | 597
floating-point
number
Arccosine of
134| - | DACOS v ;?l‘b'r?ary. v v | v | - | & | 508
oating-point
number
Arctangent of
135 — | DATAN vy |abinary b g 59
floating-point
- number
S Hyperbolic
= sine of a
g 136, - DSINH v binary v v v - 6 | 5-100
<} floating-point
=3 number
= Hyperbolic
é cosine of a
® 1137, - DCOSH 4 binary v 4 v - 6 | 5-101
floating-point
number
Hyperbolic
tangent of a
138 - DTANH v binary v v v - 6 5-102
floating-point
number
172| - | DADDR v Floating-poin | |, | _ | ¢ | 5103
t addition
173 - | DSUBR v Floating-point | ', | _ | o | 5904
subtraction
174/ - | DMULR v Floating-point| ' |, | _ | ¢ | 5105
multiplication
175 - | DDIVR y  |Floating-poin | ' 1 | | g | g9
t division
215 LD& DLD& - S1&S2 v v 4 5 7 5-107
—~ |216/ LD DLD| - S1|S2 v | v | v | 5 7 | 5-107
&3. 217 LD” DLD” - S1INS2 v v 4 5 7 5-107
8_, 218 AND& | DAND& - S1&S2 v v 4 5 7 5-108
3 219| AND| DAND| - S1|S2 v v 4 5 7 5-108
g 220/ AND” | DAND? - S1InS2 v v 4 5 7 5-108
5 |221) OR& DOR& - S1&S2 v v 4 5 7 5-109
> 222/ OR| DOR| - S1|S2 v | v | v | 5 7 | 5-109
223 ORM DOR? - S1INS2 v v 4 5 7 5-109
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Instruction code

Model

Step

Pulse . Page
Type|API . . ; Function . .
yp 16-bit | 32-bit linstruction 20MC 11%':,'\,\"/" 05PM| 16-bit 32-bit number
224 | LD= DLD= - S1=S82 4 v v 5 7 5-110
225| LD> DLD> - S1>S82 4 4 v 5 7 5-110
226| LD< DLD< - S1<S2 4 4 v 5 7 5-110
228| LD<> DLD<> — S1#£S2 v v v 5 7 5-110
229| LD<= | DLD<= - S1<S2 v 4 v 5 7 5-110
230| LD>= DLD>= - S1>S2 v 4 v 5 7 5-110
Q 232 AND= | DAND= - S1=S2 v | v v | 5 7 | 511
3
8 233| AND> | DAND> - S1>S82 v 4 v 5 7 5-111
8 234 AND< | DAND< - S1<S2 v v | v | 5 | 7 |5m
é' 236| AND<>| DAND<> - S1#£S2 v 4 v 5 7 5-111
g 237| AND<=| DAND<= - S1£82 4 4 v 5 7 5-111
S |238 AND>=| DAND>= - S12S2 v | v | v | 5 7 | 5111
240/ OR= DOR= - S1=S2 v v v 5 7 5-112
241| OR> DOR> - S1>S2 v 4 v 5 7 5-112
242 | OR< DOR< - S1<S2 v 4 v 5 7 5-112
244| OR<> | DOR<> — S1#£S2 v v v 5 7 5-112
245| OR<= | DOR<= - S1<82 4 4 v 5 7 5-112
246| OR>= | DOR>= - S1>S2 4 4 v 5 7 5-112
Interchangin
g the high
byte in a
v v v v 3
152| SWAP | DSWAP device with 3 3 5-113
the low byte
in the device
154/ RAND | DRAND v Random v | v v | 7 | 9 |5114
value
202| SCAL - 4 Scale v v v 7 - 5-115
O 1203 SCLP |DSCLP v Parameter v | v v | 7| 9 |snur
= scale
e - Negated
g' 256| CIN v conditional v v v 3 - 5-121
g jump _
5 257 JMP B _ | Uncondiional |, g L 522
7 Jump__
258| BRET _ _ Retrningto | | |, | 1 | _ | 54123
a busbar
Converting a
259 MMOV | — v ﬁﬁ;}bg ;’g"é‘ft v v v |6 | _ |51
value
Converting a
32-bit value
- v v v v _ .
260| RMOV into a 16-bit 6 5-125
value
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Additional remark: 05PM=AHO5PM-5A; 15PM=AH15PM-5A; 10PM=AH10PM-5A,
20MC=AH20MC-5A

5.2 Structure of an Applied Instruction

€ An applied instruction is composed of an instruction name and operands.
Instruction name:  An instruction name represents a function.
Operand: An operand is the object of an operation.
An instruction name occupie one step. The number of steps an operand occupies can be two
or three, depending on the instruction used is a 16-bit instruciton or a 32-bit instruction.
K/16#/F used by a 32-bit instruction occupies three steps, and the other operands occupy two
steps.
€ Descriptions of the applied instructions
1. A PLC instruction is assigned an instruction code and an APl number. The API number in
the table below is 012, and the instruction code in the table below is MOV. MOV is used to
transfer data.
API Instruction code Operand Function
012 D MOV P S,D Transferring a value

Device | X Y M S K |16#| F [KnM|KnS| D w T C \% 4

S O O e o o e o o O | O
D e o o e o o o | O
Pulse instruction|16-bit instruction (5 steps)| 32-bit instruction (6 steps)
v v v

2. The devices used by an instruction are shown in a device table. S, D, n, and m are used as
operands according to their functions. If more than one operand is used, and these
operands have the same function, they will be suffixed with numbers, e.g. S; and S,.

3. [If aninstruction is used as a pulse instruction, “P” will be added to the back of its instruction
code. If an instruction is used as a 32-bit instruction, “D” will be added to the front of its
instruction code. For example, “***” in “D***P” js an instruction code.

4. A 32-bit floating-point number is notated by “F”.

5. The devices marked with “e” in the table above can be modified by V devices and Z devices,
and the devices marked with “o” in the table above can not be modified by V devices and Z
devices. For example, the D device specified by the operand S can be modified by a V
device or a Z device.

6. AV device can only be used by a 16-bit instruction, and a Z device can only be used by a
32-bit instruction.

7. “v"in the table above indicates that AHO5PM-5A/AH15PM-5A/AH10PM-5A and

AH20MC-5A are supported, and “—” in the table above indicates that AHO5PM/10PM-5A
and AH20MC-5A are not supported. Users can check whether the instruction can be used
as a pulse instruction, a 16-bit instruction, and a 32-bit instruction according to the
information in the table.

Typing an applied instruction

Some applied instructions are composed of instruction names, e.g. BRET and SRET, but
most applied instructions are composed of instruction names and operands.

The applied instructions that a module can use are assigned the instruction numbers API
00~API 260. Besides, every applied instruction is assigned a mnemonic. For example, the
mnemonic of APl 12 is MOV. If users want to type an instruction by means of PMSoft, they
can type the mnemonic assigned to the instruction. Every applied instruction specifies
operands. Take the instruction MOV for instance.
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| MO O
| | MOV | K10 | D10

— T

Instruction Operands
code

The instruction is used to move the value in the operand S to the operand D.

Source operand

S If there is more one source operand, the source operands will be
represented by S;, S,, and etc.

Destination operand

D If there is more than one destination operand, the destination
operands will be represented by D,, D,, and etc.

If operands are constants, they will be represented by m, m;, m,, n, ny, n,, and etc.

€ Length of an operand (16-bit instruction or 32-bit instruction)
The values in operands can be grouped into 16-bit values and 32-bit values. In order to
process values of difference lengths, some applied instructions are grouped into 16-bit
instructions and 32-bit instructions. After “D” is added to the front of a 16-bit instruction, the
instruction becomes a 32-bit instruction.
The instruction MOV is a 16-bit instruction. When X0.0 is ON, K10 is moved to D10.
X0.0

— ——— mov| k10| D10

The instruction DMOV is a 32-bit instruction. When X0.1 is ON, the value in (D11, D10) is
X0.1 moved to (D21, D20).

| DMOV | D10 | D20

€ Continuity instruction/Pulse instruction
The applied instructions can be grouped into continuity instructions and pulse instructions in
terms of the ways the applied instructions are executed. If an instruction in a program is not
executed, the execution of the program will take less time. As a result, if there are pulse
instructions in a program, the scan cycle will be shorter. If “P” is added to the back of an
instruction, the instruction becomes a pulse instruction. Some instructions are mostly used as
pulse instructions.

Pulse instruction When X0.0 is turned from OFF to ON, the
X0.0 instruction MOVP is executed once. MOVP
}—{ }— MOVP | D10 | D12 will not be executed again during the scan
cycle, and therefore it is a pulse instruction.
Continuity instruction Whenever X0.1 is ON, the instruction MOV
X0.1 is executed once. MOV is a continuity

‘— MOV | D10 D12 instruction.

When the contacts X0.0 and X0.1 are OFF, the instructions are not executed, and the values in
the destation operands are not changed.

4 Operand
1. Aword device can consist of bit devices. Applied instructions can use KnM and KnS. Values
can be stored in KnM and KnS.

2. Data registers, timers, counters, and index registers can be used as general operands.

3. Adata register is a 16-bit register. If users want to use a 32-bit data register, they have to
specify two consecutive data registers.

5-10
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4. If a 32-bit instruction uses DO as an operand, the 32-bit data register composed of D1 and
DO will be used. D1 occupies the high 16 bits, and DO occupy the low 16 bits. Timers and
the 16-bit counters C0~C199 can be used in the same way.

5. If the 32-hit counters C240~C255 are used as data registers, they can be operands used by
32-bit instructions.

4 Operand type

1. Xdevices, Y devices, M devices, and S devices can only be turned ON or OFF. They are bit
devices.

2. 16-bit (or 32-bit) T devices, C device, D devices, V devices, and Z devices are word
devices.

3. If Knis added to the front of an M/S device, a word device will be formed. For example,
K2MO represents a device composed of the eight bit devices MO~M7.

}_X{O-O When X0.0 is ON, the values of MO~M7

I MOV | K2Mo | D10 | are moved to bit 0~bit 7 in D10, and bit

8~bit 15 are set to 0.

¢ Values in word device composed of bit devices

16-bit instruction 32-bit instruction
A 16-bit value is in the range of K-32,768 to A 32-bit value is in the range of
K32,767. K-2,147,483,648 to K2,147,483,647.
Value in a word device composed of bit devices Value in a word device composed of bit devices
K1 (4 bits) 0~15 K1 (4 bits) |0~15
K2 (8 bits) 0~255 K2 (8 bits) | 0~255
K3 (12 bits) 0~4,095 K3 (12 bits) | 0~4,095
K4 (16 bits) -32,768~+32,767 K4 (16 bits) | 0~65,535
K5 (20 bits) | 0~1,048,575
K6 (24 bits) |0~167,772,165
K7 (28 bits) | 0~268,435,455
K8 (32 bits) |-2,147,483,648~+2,147,483,647

¢ General flags
Every flag in a module corresponds to an operation result.
Example: SM968 is a zero flag, SM969 is a borrow flag, and SM970 is a carry flag
The state of a flag varies with an operation result. For example, if the instruction
ADD/SUB/MUL/DIV is used in the main program O100~M102, the operation result gotten will
affect the states of SM968~SM970. However, if the instruciton is not executed, the states of the
flags will remain unchanged. The states of flags are related to instructions. Please refer to the
explanations of instructions for more information.

5.3 Processing Values

€ X devices, Y devices, M devices, and S devices can only be turned ON or OFF. They are bit
devices. Values can be stored in T device, C devices, D devices, V devices, and Z devices.
They are word devices. If Kn is added to the front of an M/S device, a word device will be
formed.

4 If Kn is added to the front of an M/S device, a word device will be formed. For example, K2M0O
represents a device composed of the eight bit devices MO~M?7.
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Valid data

M15 M14 M13 M12 M1l M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO

[ola1fJofa1fofJaifJof1f]ofsJoflasfofli]ol]z1]
Low byte

@ The values in MO~M7 are moved.
Bit 8~bit 15 are setto 0.

DL 0000 oo g o ot JoltJo1 o 1]

P AP M- U - G NP U R S

b15 bl4 b13 bl2 bll bl1l0 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Equalto
Low byte

DiIfoJoJoJoJoJoJoJoJoJaJoJaJoJa1JoJ1]

€ The value in KIMO is moved to a 16-bit register, and bit 4~bit 15 in the register are set to 0. The

value in K2MO is moved to a 16-bit register, and bit 8~bit 15 in the register are set to 0. The
value in K3MO is moved to a 16-bit register, and bit 12~hit 15 in the register are set to 0. The
value in KIMO is moved to a 32-bit register, and bit 4~bit 31 in the register are set to 0. The
value in K2ZMO is moved to a 32-bit register, and bit 8~bit 31 in the register are set to 0. The
value in K3MO is moved to a 32-bit register, and bit 12~bit 31 in the register are setto 0. The
value in K4MO is moved to a 32-bit register, and bit 16~bit 31 in the register are setto 0. The
value in K5MO is moved to a 32-bit regiser, and bit 20~bit 31 in the register are set to 0. The
vlaue in K6MO is moved to a 32-bit register, and bit 24~bit 31 in the register are setto 0. The
value in K7MO is moved to a 32-bit register, and bit 28~bit 31 in the register are set to 0.

If Kn is in the range of K1~K3 (or K4~K7), the bits which are not assigned values in the 16-bit
register (the 32-bit register) to which a value is moved will be set to 0. As a result, operations will
be performed on positive numbers if Kn is in the range of K1~K3 (or K4~K7).

| MO &
| [ BIN

The binary-coded decimal number in
M4~M11 is converted into a binary
number, and the binary number is stored
in DO.

K2M4, DO

Users can specify bit device numbers freely. It is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 8.

Consecutive devices
Take data registers for instances. DO, D1, D2, D3, and D4 are consecutive data registers.
The consecutive word devices composed of bit devices are shown below.

K1MO K1m4 K1M8 K1M12
K2MO0 K2M8 K2M16 K2M32
K3MO0 K3M12 K3M24 K3M36
K4MO K4M16 K4M32 K4M48

The consecutive word devices composed of bit devices are shown above. To avoid confusion,
please do not skip any word device composed of bit devices. Beisdes, if a 32-bit operation is
performed on K4MQO, the high 16 bits in the 32-bit register to which the value in K4MO is moved
will be set to 0. If a 32-bit value is required, please use K8MO.

After an operation is performed, the binary integer gotten will be given priority. For example,
40+3=13, and the remainder 1 is dropped. The integer part of the square root of an integer is

retained, and the fractional part of the square root is dropped. However, if a decimal instruiction is

used, a decimal will be gotten. The applied intructions listed below are decimal instructions.

API 110 (D ECMP)

API 111 (D EZCP)

API 116 (D RAD)

API 117 (D DEG)

API 120 (D EADD)

API 121 (D ESUB)

API 122 (D EMUL)

API 123 (D EDIV)

API 124 (D EXP)

API 125 (D LN)

API 126 (D LOG)

API 127 (D ESQR)

API 128 (D POW)

API 129 (D INT)

API 130 (D SIN)

API 131 (D COS)
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API 132 (D TAN) API 133 (D ASIN) API 134 (D ACOS) API 135 (D ATAN)
API 136 (D SINH) API 137 (D COSH) API 138 (D TANH)

Representations of binary floating-point numbers
The floating-point numbers in a motion control module are 32-bit floating-point numbers, and the
representations of the floating-point numbers conform to the IEEE 754 standard.

| S Exponent | Mantissa |
bss bo

|—> Sign bit

0: Positive number
1: Negative number

Representation of a floating-point number:
(-1)° x25® x1.M;B =127
A 32-bit floating-point number is in the range of +27?° to +2
is in the range of +1.1755x10 to +3.4028x10"%,
Example 1: 23 is represented by a 32-bit floating-point number.

Step 1: Converting 23 into a binary number: 23.0=10111

Step 2: Normalizing the binary number: 10111=1.0111x2*: (0111 is a mantissa, and 4 is

an exponent)

Step 3: Getting the exponent which is stored
"E-B=4—E-127=4 ..E=131=10000011,

Step 4: Combining the sign bit, the exponent, and the mantissa to form a floating-point
number.
0 10000011 01110000000000000000000,=41B8000044

Example 2: -23.0 is represented by a 32-bit floating-point number.
-23.1 is converted in the same way as 23.0. Users only need to change the sign bitto 1.

A motion control module uses two consecutive registers to form a 32-bit floating-point numbers.
Take (D1, DO) in which a bianry floating-point number is stored for instance.

128 that is, a 32-bit floating-point number

[«—— Di1(b15-b0) >|e DO(b15~b0) —»|
2= 2 2 2 2 2 2 2 2 27 2T 2T 2T T o2
[ s [E7]E6[ES] § | E1[ E0[A22][A21]A20[ G G [ A6[A5[A4[A3] A2 AL AD]
b31 b30 b29 b28 b24 b23 b22 b21 b20 b6 b5 b4 b3 b2 bl b0
>} Exponent —>|¢———— Mantissa (23 bits) ——p|

(8 bits; signed numb er)
L Position where a decimal pointis hidden

Mantissa sign bit (0: Positive number; 1: Negative number)
When the value of b0O~b31is0, the value ofb31 is 0.

Decimal floating-point number

€ Since binary floating-point numbers are not widely accepted by people, they can be converted
into decimal floating-point numbers. However, the decimals on which operations are performed
in a motion control module are still binary floating-point numbers.

€ Adecimal floating-point number is stored in two consecutive registers. The constant part is
stored in the register whose device number is smaller, and the exponent part is stored in the
register whose device number is bigger.
Take (D1, DO) for instance.

[Exponent D1]
Decimal floating-point number=[Constant DO ]* 10

Base: D0=+1,000~%+9,999
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Exponent: D1=-41~+35

Besides, the base 100 does not exist in DO because 100 is represented by 1,000x107". A

decimal floating-point number is in the range of +1,175x10™" to +3,402x10"%.

€ If the instruction ADD/SUB/MUL/DIV is used in the main program 0100~M102, the operation

result gotten will affect the states of SM968~SM970. If a floating-point operation instruction is

used, the result gotten will also affect the state of the zero flag SM968, the state of the borrow

flag SM969, and the state of the carry flag SM970.

® Zero flag: If the operation result gotten is 0, SM968 will be ON.

® Borrow flag: If the absolute value of the operation result gotten is less than the minimum
value allowed, SM969 will be ON.

® Carry flag: If the absolute value of the operaiton result gotten is greater than the maximum
value allowed, SM970 will be ON.

5.4 Using Index Registers to Modify Operands

V devices are 16-bit index registers. There are 6 V devices (VO~V5). Z devices are 32-bit index
registers. There are 8 Z devices (Z0~Z7).

16 bits
V devices are 16-bit registers. Data can be freely
32 bits written into a V device, and data can be freely read
—— from a V device. If a 32-bit value is required, please

use a Z device.
| | | Z0~Z77

High byte Low byte

Index registers can be used to modify X/Y/M/S/KnM/KnS/T/C/DISM/SR devices, but they can not be
used to modify index registers, constants, and Kn. For example, K4@Z0 is invalid, KAMO@ZO0 is
valid, and KO@Z0MO is invalid. The devices marked with “e” in the table in the explanation of an
applied instruction can be modified by V devices and Z devices.

5.5 Instruction Index

@ Arranging applied instructions in alphabetical order

Instruction code| Pulse . Step Page
Type APl e bit | 32-bit linstruction Function 16-bit 32-bit number

87 |ABS |DABS v Absolute value 3 3 5-75

20 |/ADD |DADD 4 Binary addition 7 9 5-36

134 - | DACOS v Arcc.osme pf a binary _ 6 5.98

floating-point number

172 - |DADDR v Floating-point addition - 9 5-103

66 ALT - v Alternating between ON and OFF | 3 - 5-72
218/AND& DAND& - S1&S2 5 7 5-108
220/ AND" | DAND? - S1nS2 5 7 5-108
219/AND| |DAND| - S1|Ss2 5 7 5-108

A 234/ AND< |DAND< - S1<S2 5 7 5-111
237|AND<= |DAND<= - S1<S2 5 7 5-111
236/AND<> |DAND<> - S1#£S2 5 7 5-111
232|/AND= |DAND= - S1=S82 5 7 5-111
233/AND> |DAND> - S1>8S2 5 7 5-111
238 AND>= DAND>= - S1>S2 5 7 5-111

47 ANR - v Resetting an annunciator 1 - 5-66

46 ANS - - Driving an annunciator 7 - 5-65
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Instruction code| Pulse . Step Page
Type APl e it T 32-bit_linstruction Function 16-bit| 32-bit number
1331 - |DASIN v Arcsine of a binary floating-point _ 6 5.97
A number
135 - DATAN v Arctangent of a binary - | 6 | 599
floating-point number
18 BCD | DBCD v C_onvertlng a blna_ry number into a 5 5 534
binary-coded decimal number
Converting a binary-coded
19 |[BIN DBIN v decimal number into a binary 5 5 5-35
B number
15 |BMOV - v Transferring values 7 - 5-31
44 |BON |DBON v Checking the state of a bit 7 8 5-63
258 BRET - - Returning to a busbar 1 - 5-123
01 |CALL - v Calling a subroutine 3 - 5-21
1311 - |bcos v Cosine of a binary floating-point _ 6 5.93
number
1371 - |DCOSH v Hyp'erbollc'cosme of a binary _ 6 5.101
C floating-point number
00 |CJ - v Conditional jump 3 - 5-18
256|CJN - v Negated conditional jump 3 - 5-121
14 CML |DCML v Inverting bits 5 6 5-30
10 CMP |DCMP v Comparing values 7 9 5-27
>5 DEC  DDEC v Subtracting one from a binary 3 3 5.42
number
41 |DECO - v Decoder 7 - 5-59
117| - |DDEG v Converting a radian to a degree - 6 5-80
23 DIV DDIV v Binary division 7 9 5-40
D |175 - |DDIVR v Floating-point division 9 5-106
120 - |DEADD v Binary floating-point addition - 9 5-81
1100 ~ DECMP v Comparing binary floating-point _ 9 5.76
numbers
123 - |DEDIV v Binary floating-point division - 9 5-84
122| - |DEMUL v Binary floating-point multiplication| - 9 5-83
42 |[ENCO - v Encoder 7 - 5-60
1271 ~ |DESOR v Squz_ire root of a binary _ 6 5.88
floating-point number
E 121| - |DESUB v Binary floating-point subtraction - 9 5-82
124 —  DEXP v Exponent of a binary floating-point| 6 5.85
number
1111~ |DEZCP v Binary flloatmg-pomt zonal B 12 5.77
comparison
49 — pRLT v Converting a blna_ry integerintoa | 6 5.68
binary floating-point number
F | 16 EMOV DEMOV v Trar_lsfernng a value to several 7 8 5.32
devices
78 |FROM |DFROM v Reading data from a control 9 | 12 | 573
register in a special module
24 |[INC DINC v Adding one to a binary number 3 3 5-41
I 129 - DINT v Convertmg a b|r_1ary fI_oatmg—pomt _ 5 5-90
number into a binary integer
J [257|IMP - - Unconditional jump 3 - 5-122
L [215/LD& |DLD& - S1&S2 5 7 5-107
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Instruction code| Pulse . Step Page
Type API 16-bit | 32-bit |instruction Function 16-bit|32-bit number
217/LD* DLDA - S1rS2 5 7 5-107
216|LD| DLD| - S1|S2 5 7 5-107
226|LD< DLD< - S1<S2 5 7 5-110
229|LD<= |DLD<= - S1<S2 5 7 5-110
228/LD<> |DLD<> - S1#S2 5 7 5-110
L |224/LD= DLD= - S1=S82 5 7 5-110
225/LD> DLD> - S1>8S2 5 7 5-110
230/LD>= |DLD>= - S1>S2 5 7 5-110
125\ — DLN v Natqral Iogarlthm of a binary B 6 5-86
floating-point number
126 - |bLOG v Logarlthm pf a binary B 9 5.87
floating-point number
45 MEAN |DMEAN v Mean 7 8 5-64
259 MMOV B v Con\_/ertmg a 16-bit value into a 6 _ 5.124
32-bit value
M |12 MOV |DMOV v Transferring a value 5 6 5-29
112 - |DMOVR v Transferring a floating-point value | — 6 5-78
22 [MUL |DMUL v Binary multiplication 7 9 5-39
174/ - |DMULR v Floating-point multiplication - 9 5-105
N |29 NEG DNEG v Taking the two’s complement of a 3 3 5.46
number
221|OR& |DOR& - S1&S2 5 7 5-109
223/OR™ | DORA - S1nS2 5 7 5-109
222|0R)| DOR| - S1|s2 5 7 5-109
242|0R< |DOR< - S1<S2 5 7 5-112
o 245|0R<= |DOR<= - S1<S2 5 7 5-112
244|0R<> |DOR<> - S1#£S2 5 7 5-112
240/OR= |DOR= - S1=S82 5 7 5-112
241/OR> |DOR> - S1>S2 5 7 5-112
246|/OR>= |DOR>= - S1>S2 5 7 5-112
P [128/ — |DPOW v Power of a floating-point number - 9 5-89
116/ - |DRAD v Converting a degree to a radian - 6 5-79
154 RAND |DRAND v Random value 7 9 5-114
33 |RCL  DRCL v ﬁ:éatmg bits leftwards with a carry 5 6 5.51
32 RCR |DRCR v Rotating bits rightward with a 5 6 5.50
carry flag
Refreshing the states of 1/0O
- v - -
R 50 |REF devices 5 5-69
- Converting a 32-bit value into a
v - -
260 RMOV 16-bit value 6 5-125
31 |ROL |DROL v Rotating bits leftwards 5 6 5-49
30 |ROR |DROR v Rotating bits rightwards 5 6 5-48
09 RPE - - End of a nested loop 1 - 5-26
08 RPT _ _ ISotgFr)t) of a nested loop (only one 3 _ 5.05
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Instruction code| Pulse . Step Page
Type AP 16-bit | 32-bit |instruction Function 16-bit 32-bit number
202|SCAL - v Scale 7 - 5-115
203|SCLP |DSCLP v Parameter scale 7 9 5-117
61 |SER |DSER v Searching data 9 11 5-70
39 'SERD _ v Moving a value and reading it 7 _ 5.57
from a word device
35 ISETL _ v Moving the states of bit devices 9 _ 5.53
leftwards
34 ISETR _ v I\_/Iovmg the states of bit devices 9 _ 5.52
rightwards
38 ISEWR B v Moving a vglue and writing it into 7 B 5.56
a word device
s 130 ~ DSIN v Sine of a binary floating-point B 6 591
number
136/ - |DSINH v Hyp('arbollc'sme of a binary _ 6 5-100
floating-point number
173 - |DSUBR v Floating-point subtraction - 9 5-104
48 |[SQR |DSQR v Square root of a binary number 5 6 5-67
2 |SRET - - Indicating that a subroutine ends 1 - 5-22
21 |[SUB |DSUB v Binary subtraction 7 9 5-38
43 SUM  |DSUM v gl’ilmber of bits whose states are 5 5 5.62
Interchanging the high byte in a
152|SWAP |DSWAP v device with the low byte in the 3 3 5-113
device
1320~  DTAN v Tangent of a binary floating-point _ 6 5.95
number
T 138 — | DTANH v Hyp_erbollc_tangent of a binary _ 6 5.102
floating-point number
79 TO DTO v Wrmng dgta into a control register 9 13 574
in a special module
26 \WAND [DWAND v Logical AND operation 7 9 5-43
07 (WDT - v Watchdog timer 1 - 5-24
27 WOR |DWOR v Logical OR operation 7 9 5-44
W | 37 \WSEL _ v Moylng the values in word 9 _ 5.55
devices leftwards
36 'WSER _ v MO\_/lng the values in word 9 _ 554
devices rightwards
28 WXOR | DWXOR v Logical exclusive OR operation 7 9 5-45
17 [XCH |DXCH v Interchanging values 5 9 5-33
11 ZzCP |DZCP v Zonal comparison 9 12 5-28
40 |ZRST - v Resetting a zone 5 - 5-58
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5.6 Descriptions of the Applied Instructions

API Instruction code Operand Function

00 |

\ P S Conditional jump

Device| X Y

S K |16#| F [KnM|KnS| D W T C \% 4

Explanation

Example 1

L R R 2

*
*

Pulse instruction | 16-bit instruction (3 steps) | 32-bit instruction

v v -

S: Pointer which points to a jump destination

A pointer is in the range of PO~P255.

If some part of the main program O100 does not need to be executed,

users can use CJ or CJP to shorten the scan time. Besides, if a dual

output is used, users can use CJ or CJP.

If the program specified by a pointer is prior to the instruction CJ, a

watchdog timer error will occur, and the main program will not be

executed. Please use the instruction carefully.

The instruction CJ can specify the same pointer repeatedly. The pointer

specified by CJ can not be the same as the pointer specified by CALL,

otherwise an error will occur.

When the instruction CJ/CJP in a program is executed, the actions of

the devices in the program are as follows.

e The states of the Y devices, the states of the M devices, and the
states of the S devices in the program remain the same as those
before the execution of the jump.

e The 10 millisecond timers in the program stop counting.

e The general counters in the program stop counting, and the general
applied instructions in the program are not executed.

e |f the instructions which are used to reset the timers in the program
are driven before the jump is executed, the timers will still be reset
during the execution of the jump.

When X0.0 is ON, the execution of the program jumps from address O to

address N (P1).

When X0.0 is OFF, the execution of the program starts from address 0,

and the instruction CJ is not executed.

Jump instruction
X0.0 ( p )

oM
i X0.1 U
M

X0.2

@
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Example 2

& States of devices

States of contacts | States of contacts | States of output
Device before the during the coils during the
execution of CJ execution of CJ execution of CJ
M1, M2, and M3 a'\f'ri ttﬂrﬁ’ez”ffowf Y0.1"%, M20, and
Y dew_ces, are OFF. OFE to ON. S1 are OFF.
M devices, ML M2 and M3
S devices | M1, M2, and M3 e § Y0.1", M20, and
are ON are turned from S1 are ON
) ON to OFF. ’
. M4 is turned from | The timer TO
M4 is OFF. OFF to ON. does not count.
The timer TO
stops counting
. immediately.
M4 is ON. g"ﬁ s tgglfd from | \\hen MO is
) turned from ON
to OFF, the timer
10 TO is reset to O.
millisecond . M6 is turned from | The timer T240
timers M6 is OFF. OFF to ON. does not count.
The timer T240
stops counting
immediately.
. M6 is turned from | When MO is
M6 is ON. ON to OFF. turned from ON
to OFF, the timer
T240 is reset to
0.
M7 and M10 are . The counter CO
OFF. M10 is ON/OFF. does not count.
CO stops
~C234 _ _ counting. After
co-c23 M7 is OFF. M10 is M10 is ON/OEE MO is turned
ON/OFF. ) OFF, CO will
resume
counting.
. The applied
M11 is turned . :
M11 OFF from OFF to ON. instructions are
not executed.
The applied
instructions
Applied which are
instructions : skipped are not
M11 ON 1I‘\r/|olr}1 'glt\llj ;gegFF executed, but
) API 53~API 59
and API
157~API 159 are
still executed,

*1:Y0.1 is a dual output. When MO is OFF, YO0.1 is controlled by M1. When
MO is ON, YO0.1 is controlled by M12.
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€ Y0.1is a dual output. When MO is OFF, Y0.1 is controlled by M1. When
MO is ON, Y0.1 is controlled by M12.

MO

|| cJ PO

M1

/| Y0.1

M2

| | M20

M3

H——GD

M4

| | TMR TO K10

M5

| | RST T240

M6

—| —— TMR | T240 | K1000

M7

—] —— RST Co

M10

—]—— CNT Co K20

M11

|| MOV K3 DO
PO

MO

—p— cJ P63

M12

|| Y0.1
P63

M13

| | RST | T240
RST co
RST DO
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API Instruction code Operand Function

01 CALL P S Calling a subroutine
Device| X Y M S K |16#| F |[KnM|KnS| D | W | T C Y z

S

Explanation

* 6 S0

Pulse instruction |16-bit instruction (3 steps) |32-bit instruction

v v —

S: Pointer which points to a subroutine

A pointer is in the range of PO~P255.

The subroutine to which a pointer points should be written after M102,
M2 and the instruction SRET.

The pointer used by the instruction CALL can not be the same as the
pointers used by the instructions CJ, CJN, and JMP.

If only the instruction CALL is used, the same subroutine can be called
repeatedly.
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API

Instruction code Operand Function

02

SRET

- Indicating that a subroutine ends

Explanation

Example 1

Example 2

*

* 6 o o

Pulse instruction | 16-bit instruction (1 step)| 32-bit instruction

—_ v _

The instruction SRET indicates that a soubroutine ends. After the
execution of a subroutine in a program is complete, the instruction
following CALL which calls the subroutine in the main program O100 will
be executed.

When X0.0 is ON, the instruction CALL is executed, and the execution of
the program jumps to the subroutine to which P2 points. When the
instruction SRET is executed, the execution of the program returns to
address 24.

X0.0
20— D P2 points to a subroutine.
g

— @ @ \, Subroutine

Q09 |

When X2.0 is turned from OFF to ON, the instruction CALL P10 is
executed, and the execution of the program jumps to the subroutine to
which P10 points.

When X1.1 is ON, the instruction CALL P11 is executed, and the
execution of the program jumps to the subroutine to which P11 points.
When X1.2 is ON, the instruction CALL P12 is executed, and the
execution of the program jumps to the subroutine to which P12 points.
When X1.3 is ON, the instruction CALL P13 is executed, and the
execution of the program jumps to the subroutine to which P13 points.
When X1.4 is ON, the instruction CALL P14 is executed, and the
execution of the program jumps to the subroutine to which P14 points.
When the instruction SRET is executed, the execution of the program
returns to the previous subroutine.

When the instruction SRET in the subroutine to which P10 points is
executed, the execution of the program returns to the main program.
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P10

P11

X0.0
—

1

:

X2.0
—4 CALL | P10
X0.0

e

"

FEND

X0.2
e
X1.1
— CALL | P11
X0.2
— INC D11

"

SRET

X
©
[N}

T
:

20

X1.2
CALL P12

i
a

X0.2

1
=

INC D21

SRET

"

P12

Main
Program

P13

Subroutine

P14

Subroutine

X0.2

1/ INC D30
X1.3

— CALL | P13
X0.2

—1/F INC D31

"

~

SRET

X0.2
e
X1.4

— CALL | P14
X0.2

4 INC D41

"

SRET

X0.2
1/

z
O
w)
[$)
o

SRET

END

-

-

Subroutine

Subroutine

Subroutine
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API Instruction code Operand Function

07 WDT

P - Watchdog timer

Explanation

Example

Additional
remark

*

Pulse instruction | 16-bit instruction (1 step) | 32-bit instruction

v v

The instruction WDT is used to reset the watchdog timer in a motion
control module. If the scan time in a motion control module exceeds 200
milliseconds, the error LED indicator of the motion control module will be
ON, and users will have to disconnect the motion control module. After
the users connect the motion control module again, the module control
module will judge its state according to the setting of the “RUN-STOP”
switch. If there is no “RUN-STOP” switch, the module will stop running
automatically.
The points when a watchdog timer acts are as follows.
® The system is abnormal.
® The execution of a program takes much time, and therefore the scan
time is greater than the setting value in D1000. There are two ways
users can use to improve the situation.
1. Using the instruction WDT
0100 WDT M102

[e——te—>
T1 T2

2. Changing the value in D1000 (The default setting is 200
milliseconds.)
Suppose the scan time is 300 milliseconds. After the program is divided
into two parts, and the instruction WDT is inserted between these two
parts, the time it takes to scan either the first part of the program or the
second part of the program will be less than 200 milliseconds.

300ms program

M102

The program is divided into two parts.
The time it takes to scan either the first
part of the program or the second part

—X|0|7' ° WDT \

150ms program

of the program is less than 200 milliseconds.

The watchdog timer is reset.

150ms program

*

.

M102

The instruction WDT is executed when a condition is met. Users can
make the instruction WDT executed only in one scan cycle by writing a
program. They can use the pulse instruction WDTP.

The default setting of a watchdog timer is 200 milliseconds. Users can
set a watchdog timer by means of D1000.
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API Instruction code Operand Function

08 RPT S Start of a nested loop
Device Y M S 16# KnM|KnS| D | W | T C Y z

S ([ [ ([ { ] { ([ { ] O
Pulse instruction |16-bit instruction (3 steps)| 32-bit instruction

- v -

€ S: Number of times a loop is executed

EXp lanation € There is only one RPT-RPE loop in a program. If there is more than one

RPT-RPE loop in a program, an error will occur.
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Pl Instruction code Operand Function

09

RPE

- End of a nested loop

Explanation

Example 1

Example 2

* 606 o

*

Pulse instruction | 16-bit instruction (1step) | 32-bit instruction

v

RPT in a program specifies that the RPT-RPE loop in the program must

be executed N times.

N is in the range of K1 to K32,767. If N=<K1, N will be regarded as K1.

Users can skip the execution of the RPT-RPE loop in a program by

means of the instruction CJ.

An error will occur if

® the instruction RPE is before the instruction RPT

® there is RPT, but there is no RPE

® the number of times RPT is used is not the same as the number of
times RPE is used

There is only one RPT-RPE loop in a program. If there is more than one

RPT-RPE loop in a program, an error will occur.

Part A can be executed three times by means of a RPT-RPE loop.

U
0
J:L A
.y
4
RPE
0

When X0.7 is OFF, the program between RPT and RPE is executed.
When X0.7 is ON, the instruction CJ is executed, the subroutine to
which P6 points is executed, and the program between RPT and RPE is
skipped.

X0.7
— ———— cCJ P6
MO
—f+—— MOV KO DO
RPT K3
MO
—/t MOV DO D1
INC DO
RPE
P6
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API Instruction code Operand Function
10 D CMP P S1,S,, D Comparing values
Device M S K |16#| F |KnM|{KnS| D | W | T C vV | Z

S: o o o | © (] o o ® O O

S, o o e | © (] o o ® O | O

D O O

Pulse instruction |16-bit instruction (7 steps)|32-bit instruction (9 steps)
v v v
€ S;: Comparison value 1; S,: Comparison value 2; D: Comparison result
EXp lanation 4 The instruction is used to compare the value in S; with that in S,. The

comparison result is stored in D.

€ The operand D occupies three consecutive devices.

€ Ifthe operand D is Y0.0, Y0.0, Y0.1, and Y0.2 will be occupied
automatically.

Exam ple € When X1.0 is ON, the instruction CMP is executed, and Y0.0, YO0.1, or
Y0.2 is ON. When X1.0 is OFF, the execution of the instruction CMP
stops, and the states of Y0.0, Y0.1, and Y0.2 remain unchanged.

€ If users want to get the result that K10>the value in D10, they have to

connect Y0.0 and YO0.1 in series. If users want to get the result that

K10<the value in D10, they have to connect Y0.1 and Y0.2 in series. If

users want to get the result that K10#the value in D10, they have to
connect Y0.0, Y0.1, and Y0.2 in series.

X1.0
— | CMP | K10 | D10 | Y0.0

YO0.0
—| ——— 1fK10>the valuein D10, YO.0 will be ON.

YO0.1
— |——— IfK10=the valuein D10,Y0.1willbe ON.

Y0.2
—] ——— If K10<thevaluein D10, Y0.2 willbe ON.
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API Instruction code Operand Function

11 D ZCP P S1,S,,S,D Zonal comparison
Device| X Y M S K |16#| F |[KnM|KnS| D | W | T C Y, Z

SH e o ®e o o e o o O O

S, e o ®e o o o o o O O

S e o ®e o o o o o O O

D O| O | O

Pulse instruction | 16-bit instruction (9 steps) | 32-bit instruction (12 steps)
v v v

S;: Minimum value; S,: Maximum value; S: Comparison value; D:

Comparison result

The instruction is used to compare the value in S with that in S, and

compare the value in S with that in S,. The comparison result is stored in

D.

The value in S, must be greater than that in S;.

The operand D occupies three consecutive devices.

If the operand D is MO, MO, M1, and M2 will be occupied automatically.

When X0.0 is ON, the instruction ZCP is executed, and MO, M1, or M2 is

ON. When X0.0 is OFF, the execution of the instruction ZCP stops, and

the states of MO, M1, and M2 remain unchanged.
X0.0
— | ZCP K10 K100 c10 MO

Explanation

L K X X 2

Example

MO
— ———— If K10>the valuein C10, MO will be ON.

M1
— |——— 1fK10< the value in C10<K100, M1 will be ON.

M2
—] b———— Ifthe value in C10>K100, M2 will be ON.
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API Instruction code Operand Function
12 D MOV P S,D Transferring a value
Device M S K |16#| F |[KnM|KnS| D | W | T C Y z
S O | O e o o o (e o O O
D ® o o o o o O O
Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (6 steps)
v v v
€ S: Source; D: Destination
Explanation € When the !nstruct@on is executed, the value in S. is transferred to D.
planatio When the instruction is not executed, the value in D is unchanged.
€ If an operation result gotten is a 32-bit value, users can only move the
operation result by means of the instruction DMOV.
€ If users want to move a 16-bit value, they have to use the instruction

Example

MOV.

1. When X0.0 is OFF, the value in DO is unchanged. When X0.0 is ON,
the value K10 is transferred to the data register DO.

2. When X0.1 is OFF, the value in D10 is unchanged. When X0.1 is
ON, the value in K2M4 is transferred to the data register D10.

If users want to move a 32-bit value, they have to use the instruction

DMOV.

When X0.2 is OFF, the values in (D31, D30) and (D41, D40) are

unchanged. When X0.2 is ON, the value in (D21, D20) is transferred to

(D31, D30), and the value in (D51, D50) is transferred to (D41, D40).

X0.0

— — MoV | K10 DO

X0.1

— —— MoV | K2M4 | D10

X0.2

— | DMOV| D20 D30
DMOV| D50 D40
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Example

Explanation ¢

*

API Instruction code Operand Function
14 D CML P S,D Inverting bits
Device M S K |16#| F |KnM|KnS| D | W T C Y z
S o ( ( ] ] o ([ o O O
D (] o o o { ([ O O
Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (6 steps)
v v v
€ S: Source; D: Destination

The instruction is used to invert the bits in S (0—»1 and 1—-0), and
transfer the inversion result to D.

When X1.0 is ON, bit 0~bit 3 in D1 are inverted, and the inversion result
is transferred to MO~M3.

X1.0
‘—H—| CML ‘ D1 | K1MO|

b1s

bz b2 b1 bo

DIf1JToT1JToTlT1JTolT1ToT1TolT1Tol1Tol1T0o]

Sign bit (0: Positive number; 1: Negative number

4

~—

O S S ST S S U N T O
" N\ —

T —— o
No data The reversal result

is transferred.
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API Instruction code Operand Function
15 BMOV P S,D,n Transferring values
Device| X Y M S 16# KnM{KnS| D | W | T C Y z
e o o o o o
e o o o o o
O

Explanation ¢

. . . il

Pulse instruction

16-bit instruction (7steps)

32-bit instruction

v

v

€ S: Source; D: Destination; n: Length

The instruction is used to transfer the values in registers to new
registers. The values in the n registers starting from S are transferred to
the n registers starting from D. If n is not in the range available, only the
values in registers available will be transferred.

n=4

n=3

€ nisinthe range of 1 to 512.
€ When X2.0 is ON, the values in DO~D3 are transferred to D20~D23.
X2.0
Example 1 ‘—| |—| BMOV | DO | D20 | K4 | Do |—» [ D20

p1 |— | D21
D2 |— | p22
D3 |— | D23

& If users specify KnM and KnS, n in KnM must be the same as n in KnS.

M1000
Exam P le 2 — \4{ BMOV ‘ K1MO ‘ K1S0 ‘ K3 ‘ MO |—» | SO

M1 | —> S1
M2 |—| s2
M3 |— | s3
M4 |—» | s4
M5 |—>| S5
M6 |—*»| S6
M7 |—> | S7
M8 |—»| s8
M9 |—> | s9
M10 |—* | S10
M1l |—» S11

*
Example 3

In order to prevent the error which results from the overlap between
source devices and destination devices, the values in the source
devices are transferred in the following way.
1. The device number of S is greater than the device number of D. The

values in D20~D22 are transferred in the order ©—>@—0.

X2.0
}—|B|v|ov| D20 | D19 | K3 ‘

@

D20 2> b1o
D21 %» D20
D22 > D21

2. The device number of S is less than the device number of D. The
values in D10~D12 are transferred in the order ® >@—®. The
values in D11~D13 are the same as the value in D10.

X2.1

}—| BMOV | D10 | D11 | K3 ‘ D10 ®; D11
D11 %)‘ D12
D12 > D13
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16 EMOV p S.D.n Transferrmg_ a value to
several devices

Device| X Y M S K |16#| F |KnM|KnS| D | W T C Vv y4

S (] ([ ] o [ ] o o O
D (] ([ ] ([ ] [ o o
n @) O

Pulse instruction| 16-bit instruction (7 steps) | 32-bit instruction (8 steps)

v v v

€ S: Source; D: Destination; n: Length
EXp lanation * The value in S is_ transferred to the n registers starting from D If n is not

in the range available, a value will only be transferred to registers
available.

€ nisinthe range of 1 to 512.

€ When X2.0is ON, K10 is transferred to the 5 registers starting from D10
(D10~D14).

| | FMOV | K10 D10 K5

K10 K10 — D10
— K10 _— D11
— K10 — D12 n=5
— K10 — D13
— K10 —_— D14
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17 D XCH P D4, D, Interchanging values

Device| X Y M S K |16#| F |KnM|KnS| D w T C \% Z

D, ® o o o e o O | O
D, ®e & e o o o O O

Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (5 steps)
v v v

D,: Value which is interchanged; D,: Value which is interchanged

The instruction is used to interchange the value in D; with the value in
D.,.

It is suggested that users should use the pulse instruction XCHP.
When X0.0 is turned from OFF to ON, the value in D20 is interchanged
with the value in D40.

Explanation

* e o

Example

Before the instruction ~ Afterthe instruction

X0.0 is executed is executed
F—— XCHP | D20 D40
o) L [0 ] 020

D40 120 D40
o 16-bit instruction: If D, is the same as D,, and M1303 is ON, the high 8
Additional bits are interchanged with the low 8 bits.

32-bit instruction: If D; is the same as D,, and M1303 is ON, the high 16
bits are interchanged with the low 16 bits.

When X0.0 is ON, and M1303 is ON, the high 8 bits in D100 are
interchanged with the high 8 bits in D101, and the low 8 bits in D100 are
interchanged with the low 8 bits in D101.

remark

Before the instruction Afterthe instruction

Xo}ﬂ is executed is executed
D100 Low |I| [> -D100Low
DXCHP| D100 | D101 D100ngh [40 ] 100 High

D101 Low D101 Low

D101 High [> D101 High
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Converting a binary
number into a

Explanation

Example

18 D BCD P S,D binary-coded decimal
number
Device| X Y M S K |16#| F |[KnM|{KnS| D | W | T C \Y, z
S o o o (] o (] O O
D o o o (] o (] O O
Pulse instruction | 16-bit instruction (5 steps)| 32-bit instruction (6 steps)
v v v
€ The binary value in S is converted into a binary-coded decimal value,

and the conversion result is transferred to D.

If a binary number is converted to a binary-coded decimal number which
is not in the range of 0 to 9,999, the instruction BCD will not be
executed. If a binary number is converted to a binary-coded decimal
number which is not in the range of 0 to 99,999,999, the instruction
DBCD will not be executed.

BCD can be used to convert the binary value in a positioning unit to a
binary-coded decimal value, and transfer the conversion result to an
external device, e.g. a seven-segment display.

SM1049 is an Ox motion subroutine error flag, and SM953 is an 0100
error flag.

When X0.0 is ON, the binary value in D10 is converted into a
binary-coded decimal value, and the digit in the ones place of the
conversion result is stored in KIMO (MO~M3).

X0.0
——— BCD D10 |K1MO

If D10=001E (hexadecimal number)=0030 (decimal number),
MO0~M3=0000 (binary number).
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API Instruction code Operand Function

19 D

BIN

Converting a
binary-coded decimal
number into a binary
number

Device| X Y

S K |16#| F [KnM|KnS| D w T C \% y4

e o o o o o O O

® o o o o o O O

Explanation

Example

Additional

remark

L X 4

Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (5 steps)
v v v

S: Source; D: Conversion result

The binary-coded decimal value in S is converted into a binary value,
and the conversion result is transferred to D.

The 16-bit binary-coded decimal value in S should be in the range of 0 to
9,999, and the 32-bit binary-coded decimal value in S should be in the
range of 0 to 99,999,999.

Decimal constants and hexadecimal constants are converted into binary
numbers automatically. Users do not need to use the instruction.
SM1049 is an Ox motion subroutine error flag, and SM953 is an 0100
error flag.

When X0.0 is ON, the binary-coded decimal value in K1MO is converted
into a binary value, and the conversion result is stored in D10.

X0.0
F—— BIN K1MO | D10

Applications of the instructions BCD and BIN:

1. If a motion control module wants to read a binary-coded decimal
value created by a DIP switch, users have to use the instruction BIN
to convert the value into a binary value, and store the conversion
result in the motion control module.

2. If users want to display a value stored in a motion control module on
a seven-segment display on which binary-coded decimal numbers
can be displayed, they have to use the instruction BCD to convert
the value into a binary-coded decimal value, and transfer the
conversion result to the seven-segment display.

3. When X0.0 is ON, the binary-coded decimal value in K4MO is
converted into a binary value, and the conversion result is stored in
D100. Subsequently, the binary value in D100 is converted into a
binary-coded decimal value, and the conversion result is stored in
K4M20.

X0.0
I BIN K4MO0 | D100

BCD | D100 |K4M20
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Example 1

Example 2
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API Instruction code Operand Function
20 D ADD P S, S,, D Binary addition
Device M S K |16#| F |KnM|KnS| D | W T C Y z
S O O { { ] [ ([ ([ O O
S, O O (] o o o { { O O
D { ] o o ([ ([ O O
Pulse instruction | 16-bit instruction (7 steps) | 32-bit instruction (9 steps)
v v v
€ S;: Augend; S,: Addend; D: Sum
4 The binary value in S, is added to the binary value in Sy, and the sum is

stored in D.

The highest bit in S; and the highest bit in S, are sign bits. If the sign bit

in a register is 0, the value in the register is a positive value. If the sign bit

in a register is 1, the value in the register is a negative value.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the

zero flag in O100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the

borrow flag in 0100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the

carry flag in 0100.

The flags related to 16-bit binary addition and 32-bit binary addition are

listed below.

16-bit binary addition:

1. If the operation result gotten is 0, a zero flag will be ON.

2. If the operation result gotten is less than —32,768, a borrow flag will
be ON.

3. If the operation result gotten is greater than 32,767, a carry flag will
be ON.

32-bit binary addition:

1. If the operation result gotten is 0, a zero flag will be ON.

2. If the operation result gotten is less than —2,147,483,648, a borrow
flag will be ON.

3. If the operation result gotten is greater than 2,147,483,647, a carry
flag will be ON.

16-bit binary addition: When X0.0 is ON, the addend in D10 is added to

the augend in DO, and the sum is stored in D20.
| X0.0
| | | ADD DO D10 D20

32-bit binary addition: When X0.1 is ON, the value in (D41, D40) is
added to the augend in (D31, D30), and the sum is stored in (D51, D50).
X0.1
I | | DADD | D30 D40 D50
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€ The relations between flags and values are shown below.

Additional 16-bit addition: Zero flag Zero flag Zero flag
remark YA\ e ia) Ny
-2+-1-0--32,768 <«—— -1-0~1 ——>» 32,767-0-1-2
TR RIS w7
B q Negative number:  Positive number: Carry fi
orrowtlag The value of the The value of the arry flag
highest bitis 1. highest bitis 0.
32-bit addition: Zero flag Zero flag Zero flag
AL
-2+-1-0-+-2,147,483,648 <«— -1-0~1 —> 2,147,483,647-0~1-2
S\ I W=
Negative number: Positive number:
Borrow flag The value of the The value of the Carry flag
highest bitis 1. highest bitis 0.

5-37



AH500 Motion Control Module Manual

Explanation

Example 1

Example 2
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API Instruction code Operand Function
21 D SUB P S, S,, D Binary subtraction
Device M S K |16#| F |KnM|KnS| D | W | T C Y z
S O O ([ { [ ([ ] [ O O
S, O O [ (] o { o o O O
D [ { [ [ o o O O
Pulse instruction | 16-bit instruction (7 steps) | 32-bit instruction (9 steps)
v v v
€ S;: Minuend; S,: Subtrahend; D: Difference
€ The binary value in S, is subtracted from the binary value in S;, and the

difference is stored in D.

The highest bit in S; and the highest bit in S, are sign bits. If the sign bit

in a register is 0, the value in the register is a positive value. If the sign

bit in a register is 1, the value in the register is a negative value.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the

zero flag in O100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the

borrow flag in 0100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the

carry flag in O100.

The flags related to 16-bit binary subtraction and 32-bit binary

subtraction are listed below.

16-bit binary subtraction:

1. If the operation result gotten is 0, a zero flag will be ON.

2. If the operation result gotten is less than —32,768, a borrow flag will
be ON.

3. If the operation result gotten is greater than 32,767, a carry flag will
be ON.

32-bit binary subtraction:

1. If the operation result gotten is 0, a zero flag will be ON.

2. If the operation result gotten is less than —2,147,483,648, a borrow
flag will be ON.

3. If the operation result gotten is greater than 2,147,483,647, a carry
flag will be ON.

Please refer to the additional remark on the instruction ADD for more

information about the relations between flags and values.

16-bit binary subtraction: When X0.0 is ON, the subtrahend in D10 is

subtracted from the minuend in DO, and the difference is stored in D20.

| X0.0
| | | SUB DO D10 D20

When X0.1 is ON, the subtrahend in (D41, D40) is subtracted from the
minuend in (D31, D30), and the difference is stored in (D51, D50).

X0.1

I | | DSUB | D30 D40 D50
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22 D MUL P S, S, D Binary multiplication
Device M S K |16#| F |[KnM|KnS| D | W | T C \Y, z

S O O e | O [ ] e | © O O

S O O e | © o o o | ©o O O

D o o e | ©

Pulse instruction | 16-bit instruction (7 steps)|32-bit instruction (9 steps)
v v v
4 S, Multiplicand; S,: Multiplier; D: Product

Explanation ¢

Example

*

*

The signed binary value in S; is multiplied by the singed binary value in
S,, and the product is stored in D. Users have to notice the sign bits in
S;, S,, and D when 16-bit binary multiplication or 32-bit binary
multiplication is done.

16-bit binary multiplication
@+1 @
b15. . ..., b0 b15............. b0 b31.........b16 b15...........b0
| | x| =1 |
Bit 15 is a sign bit. Bit 15 is a sign bit. Bit 31 is a sign bit.
(Bit15in D+1is a sign bit.)
Sign bit=0 (Positive sign); Sign bit=1 (Negative sign)
32-bit binary multiplication
SD+1 S+1 & D3 D@+ D+1 D
— e — _—— — e | e | e
b31...b16 b15...b0 b31..b16 b15...b0 b63...b48b47...b32b31...b16 b15...b0
|| | =| |
Bit 31 is asign bit. Bit 31 is asign bit. Bit 63 is a sign bit.
(Bit15in D+3is asign bit.)
Sign bit=0 (Positive sign); Sign bit=1 (Negative sign)
The 16-bit value in DO is multiplied by the 16-bit value in D10, and the

32-bit product is stored in (D21, D20). The bits in D21 is the high 16 bits
in (D21, D20), whereas the bits in D20 is the low 16 bits in (D21, D20).
Whether the product is a positive value or a negative value depends on
the leftmost bit in (D21, D20).

X0.0
}—1 | MUL DO D10 D20

MUL DO D10 K8MO
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23 D DIV P S, S,, D Binary division
Devi| x Y M S K |16#| F |[KnM|KnS| D w T C Y z
[ad=)
SH O O ) ] (] (] [ [ @) O
S, O O (] (] ( o o o O O
D ([ ([ o o

Explanation

Example

L R 2

L R 2

Pulse instruction|16-bit instruction (7 steps)|32-bit instruction (9 steps)
v v v

S;: Dividend; S,: Divisor; D: Quotient and remainder

The singed binary value in S, is divided by the signed binary value in S,.

The quotient and the remainder are stored in D. Users have to notice the

sign bits in S;, S,, and D when 16-bit binary division or 32-bit binary

division is done.

If the divisor in S, is 0, the instruciton will not be executed.

16-bit binary division

Quotient Remainder
@) (D)+1
b15.. ... b0 b15...ccccn... b0 b15.....cco.t. b0 b15.............. b0
32-bit binary division
Quotient Remainder

o+ Go+1 S @+1 (@ @+3@+2

— — e — ——— e | e e

b15....b0b15.....b0  b15.....b0b15....00  b15....b0 b15....00 b15.....b0 bl5.....b0

I |/ =| | | |
When X0.0 is ON, the dividend in DO is divided by the divisor in D10, the
quotient is stored in D20, and the remainder is stored in D21. Whether
the quotient and the remainder are positive values or negative values
depends on the leftmost bit in D20 and the leftmost bit in D21.

X0.0
}—H DIV DO D10 | D20

DIV DO D10 K4MO0
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24 D INC = D Adding one to a binary
number
Device M S K |16#| F |[KnM|KnS| D | W | T C Y Z
D (] e o ® e o O | O
Pulse instruction | 16-bit instruction (3 steps) | 32-bit instruction (3 steps)
v v v
€ D: Destination device
EXp lanation € If the instruction used is not a pulse instruction, the value in D used by
the instruction increases by one whenever the instruction is executed.
€ Generally, the pulse instructions INCP and DINCP are used.
€ If a 16-bit operation is performed, 32,767 plus 1 equals -32,768. If a

Example

2

32-bit operation is performed, 2,147,483,647 plus 1 equals

-2,147,483,648.

When X0.0 is turned from OFF to ON, the value in DO increases by one.
X0.0

| — INCP DO
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Subtracting one from a
binary number

25 D DEC P D

Device| X Y M S K [16#| F |[KnM|KnS| D | W T C Vv Z

D e | o o o e o O O
Pulse instruction | 16-bit instruction (3 steps) | 32-bit instruction (3 steps)
v v v
€ D: Destination device
EXp lanation € If the instruction used is not a pulse instruction, the value in D used by
the instruction decreases by one whenever the instruction is executed.
€ Generally, the pulse instructions DECP and DDECP are used.
€ If a 16-bit operation is performed, -32,768 minus 1 leaves 32,767. If a
32-bit operation is performed, -2,147,483,648 minus 1 leaves
2,147,483,647.
€ When X0.0 is turned from OFF to ON, the value in DO decreases by one.
X0.0
Example }—H DECP| DO
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26 D WAND P S.,S,, D Logical AND operation
Device | X Y M S K |16#| F [KnM|KnS| D | W | T C Y z

SH O | O ® o o o o o O O

S, O | O ®e o o o o o O O

D ®e o o o o o O O

Pulse instruction |16-bit instruction (7 steps)|32-bit instruction (9 steps)

v v v

€ S;: Source device 1; S,: Source device 2; D: Operation result
EXp lanation € Alogical AND operator takes the binary representations in S; and S,
and performs the logical AND operation on each pair of corresponding
bits. The operation result is stored in D.
The result in each position is 1 if the first bit is 1 and the second bit is 1.
Otherwise, the result is 0.
€ When X0.0 is ON, a logical AND operator takes the values in the 16-bit
device DO and the 16-bit device D2, and performs the logical AND
Exam P le 1 operation on each pair of corresponding bits, and the operation result is
stored in Y4.
X0.0

———WAND| DO D2 D4

b15 b0
pofafaf1fa[s]a]]1]ofofofo]a]s[a]s]
WAND
l p2[olofo]a]o]o]1]o]o]o]1]1]o]1]o]0]
{1
Atterthe instruction (5 p4[o[oJo[1]o[o[1]o[o[o[o[o[o[1]oo]
is executed
€ When X0.1 is ON, a logical AND operator takes the values in the 32-bit
| device (D11, D10) and the 32-bit device (D21, D20), and performs the
Exam ple 2 logical AND operation on each pair of corresponding bits, and the
operation result is stored in (D41, D40).
X0.1
——DWAND| D10 D20 D40

Before the instructionf
is executed

b31 b15 b0
Before the instruction ) D11 D10 [1]1J1]11]1a 2o Jo]oTo s e a a][aa]1]a]a]1]1] 1] o] ofoJo]a1]1 1]

is executed DWAND
lDZl D20 [0]oJof1]ofo1]ofofo]2]1]o2]o]o][of o of 2[ofol1]ofofof2]1]o]1]0] 0]
Afterthe instruction (5D iye

is executed
D41 D4o [o]ofo]1]ofo]1]ofo]o]oJoJo]1]ofo][o]ofol1]ofol 1ol ofofofofo]2]0f0]
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27 D WOR P S, S, D Logical OR operation
Device M S K |16#| F |[KnM|KnS| D | W T C \Y, z
S: O O ([ ([ [ [ [ [ O O
S, O O [ J [ o o o o O O
D [ [ [ o o o O O
Pulse instruction|16-bit instruction (7 steps)| 32-bit instruction (9 steps)
v v v
€ S;: Source device 1; S,: Source device 2; D: Operation result

Explanation ®

Example 1

Example 2

Before the instruction
is executed

Afterthe instruction
is executed

A logical OR operator takes the binary representations in S; and S,, and
performs the logical inclusive OR operation on each pair of
corresponding bits. The operation result is stored in D.

The result in each position is 1 if the first bit is 1, the second bit is 1, or
both bits are 1. Otherwise, the result is 0.

When X0.0 is ON, a logical OR operator takes the values in the 16-bit
device DO and the 16-bit device D2, and performs the logical inclusive
OR operation on each pair of corresponding bits, and the operation
result is stored in D4.

| X0.0
| || WOR | DO D2 D4
b15 b0
Before the instruction [ DO|0|1|O|1|O|1|0|l|0|l|0|1|0|1|0|1|
is executed l WOR
p2[ofofofof1]1[1]1][1]o]1]|0fof1]o]1]
a

Afterthe instruction (@) D4[o[1]o]1]1]a]z]a]1]2]1]2]o]2]o 1]
is executed
When X0.1 is ON, a logical OR operator takes the values in the 32-bit
device (D11, D10) and the 32-bit device (D21, D20), and performs the
logical inclusive OR operation on each pair of corresponding bits, and
the operation result is stored in (D41, D40).
| X0.1
| | | DWOR| D10 D20 D40

b31 b15 b0

D11 D10 [t]afaJaJafafa]a]ofofoJoafa]a]a][a]a]al2]a]2]2]2]oJoJofo]a]2]1]1]

DWOR

D21 D20 [o]Jofof1]ofof1|ofofofs]1fof1]o]offolo]ol1fofof1]ofofof1][1]o]1]of0]

@

0

D41 D40 [a]afafafafafaaJofofaaala a2 [alalalalalaa 2 olola 2 a2 2 1]

5-44



Chapter 5 Applied Instructions

API Instruction code Operand Function
Logical exclusive OR
28 D| WXOR P S, S, D operation
Device | X Y M S K |16#| F |KnM|KnS| D | W | T C vV Z
SH o | o ®e o o o o o O O
S, o (o ®e o o o o o O O
D ® o o o o o O O

Pulse instruction | 16-bit instruction (7 steps) | 32-bit instruction (9 steps)

v v v

€ S, Source device 1; S,: Source device 2; D: Operation result

EXp lanation € Alogical XOR operator takes the binary representations in S; and S,,
and performs the logical exclusive OR operation on each pair of
corresponding bits. The operation result is stored in D.
The result in each position is 1 if the two bits are different, and 0 if they
are the same.
When X0.0 is ON, a logical XOR operator takes the values in the 16-bit
device DO and the 16-bit device D2, and performs the exclusive OR

Exam p le 1 operation on each pair of corresponding bits, and the operation result is
stored in DA4.
X0.0
| — WXOR| DO D2 D4
b15 b0
Beforetheinstruction(DO‘O‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘
is executed t WXOR
(s> p2/ofofofof1]1]a][1][1]o]1]o]0]1]0]1]
a
Afterthe instruction @D4‘0‘1‘0‘1‘1‘0‘1‘0‘1‘1‘1‘1‘0‘0‘0‘0‘
is executed

€ When X0.1 is ON, a logical XOR operator takes the values in the 32-bit
device (D11, D10) and the 32-bit device (D21, D20), and performs the

Exam P le 2 logical exclusive OR operation on each pair of corresponding bits, and
the operation result is stored in (D41, D40).
X0.1
| —— DWXOR D10 D20 D40
b31 b15 b0
Before the instruction ] D11 D10 [1[1[1]a]1]1]a1]ololofolalala a][a[a]ala]a]1[1]1][o]ofol0[2]1]1]1]
is executed DWXOR

D21 D20 [0]ofo[1]ofo[1]ofofo[1]1]o[1]0fo][0]of0[1[ofo[1]0f00[1][1]0]1[0]0]
Afterthe instruction (D)
is executed D41 D40 [1]1]1]ol1]1]ol1]ofola]a]a]olala][2][1]a]of1]2]ol2]ofol2 2 a]of1]1]
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29 D NEG = D Taking the two’s
complement of a number
Device M S K |16#| F |KnM|KnS| D | W | T C Y, Z

® o o o o o O | O

Explanation

Example 1

Example 2

Example 3

. . . |

* e o o

Pulse instruction | 16-bit instruction (3 steps) | 32-bit instruction (3 steps)
v v v

D: Device in which the two’s complement of the value in the device is
stored

The instructions can be used to convert a negative binary value into an
absolute value.

Generally, the pulse instructions NEGP and DNEGP are used.

When X0.0 is turned from OFF to ON, all the bits in DO are inverted (0
becomes 1, and 1 becomes 0), 1 is added to the result, and the final
value is stored in the original register D10.

}_X{Ol.o
|

Getting the aboluste value of a negative number
1. When bit 15in DO is 1, MO is ON. (The value in DO is a negative
value.)

2. When MO is ON, the instruction NEG is used to take the two’s

complement of the negative value in DO. (The corresponding

positive value is gotten.)

M1000
|| BON DO MO

NEGP| D10

K15

MO
|| NEGP | DO
Getting the absolute value of the difference between two values
Suppose X0.0 is ON.

1. When the value in DO is greater than that in D2, MO is ON.
2. When the value in DO is equal to that in D2, M1 is ON.

3. When the value in DO is less than that in D2, M2 is ON.

4. The value in D4 is a positive value.

X0.0
— | CMP DO D2 MO
MO
— SUB DO D2 D4
M1
—
M2
—— suB D2 DO D4
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Additional

remark

€ The representation of a negative value and its absolute value are
described below.
1. Whether the value in a register is a positive value or a negative
value depends on the leftmost bit in the register. If the leftmost bit in
a register is 0, the value in the register is a positive value. If the
leftmost bit in a register is 1, the value in the register is a negative
value.
2. The negative value in a register can be converted into its absolute
value by means of the instruction NEG.
(D0)=2
LofofofoJofo]o]ofofoofofoo[1]o]

(D0)=1
[0o[o[oJofofofofo]o]o]o]oofofo[1]

(D0)=0

Lo[o]ofo]ofofo]ofo]o[o]o]ofo]o]o]
(D0)=-1 (DO)+1=1
[efafa]afafafafa]afafefa]a[s]2]s] —> [o]ofofo]ofofo]o[ofo]ofofo]ofo]1]

(D0)=-2 (DO)+1=2
[afafafafafafafa[a]a]afa]a[a]2]o] —> [ofofo]o]o]ofofo]ofo]ofofofo]1 0]

(D0)=-3 (D0)+1=3
[1[a]afa]a]a]a]a a2 2 2 2]2]o]a] —» [o]oJoJo]oJo]o]ofofofofo ofo]1 1]

(D0)=-4 (DO0)+1=4
[afafafafafafafa[a]a]afa]a{1]o]o] —> [ofofo[o]o]o[ofo[ofo]ofofo]1]o]0]

(D0)=-5 (D0)+1=5
[a[a]afafafafa]a a]aa]a 2o a]2] —> [o]ofofooJo]o]o]ofo]ofofof1]0]1]

(D0)=-32,765 (D0)+1=32,765
[1{o]ofofofofofo]ofofoofofof1]1] —> [ofs]afsfs]afsfs[afafa]a]2]1]of1]

(D0)=-32,766 (D0)+1=32,766
[1]o]ofofoJo]o]ofofoJofoofof1]o] — [oafafafa]afafafafafa]afafa]a]o]

(D0)=-32,767 (D0)+1=32,767
[1]oJoJo]ofoo]ofofofofoofofof1| —» [ofafa]afafafa]afa]afafa]a]a]a]a]

(D0)=-32,768 (D0)+1=-32,768
L 1[oJofofofofo]oJo]oJofofofofofo] —» [1]o]ofo]ofofofofo]o[o]o]ofo]o]0]

The maximum absolute valueis32,767.
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API Instruction code Operand Function
30 D| ROR |P D, n Rotating bits
rightwards
Device| X Y M S K |16#| F |KnM|KnS| D | W | T C Vv Z
D o | © e o o ® | O O
n O O
Pulse instruction|16-bit instruction (5 steps)| 32-bit instruction (6 steps)
v v v
€ D: Device which is rotated; n: Number of bits forming a group
EXp lanation € The bits in D are divided into groups (n bits as a group), and these
groups are rotated rightwards.
€ The n" bit from the right is transmitted to a carry flag.
€ Generally, the pulse instructions RORP and DRORP are used.
€ If the operand D is KnM/KnS, Kn in KnM/KnS must be K4 (16 bits) or K8
(32 bits).
€ 16-bit instruction: 1=<n<16; 32-hit instruction: 1<n<32
€ SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.
€ When X0.0 is turned from OFF to ON, the bits in D10 are divided into

Example

groups (four bits as a group), and these groups are rotated rightwards.

(The bit marked with > is transmitted to a carry flag.)
X0.0

—H—{RORP‘ DlO‘ K4 ‘

Rotating the bits in D10 rightwards

. EEE—
High byte Low byte
p10 [o]a[1]1]1]o[a]1]ol1]olofolalo[a}——>]  |camyflag

%

Rotatingthe
16 bits inD10 I

High byte Low byte
D10 [ol1]o]1]o]1]1]1]1]ol1][1]0]1l0]0] ~-»[ 0 Jcarryflag
| P
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API

Instruction code Operand Function

31

D

ROL

P D,n Rotating bits leftwards

Device

M

S K |16#| F |KnM|KnS| D T C \% Z

=

D

e o e o o o O

n

o | O

Explanation

Example

* G606 S

*

Pulse instruction|16-bit instruction (5 steps)| 32-bit instruction (6 steps)

v v v

D: Device which is rotated; n: Number of bits forming a group

The bits in D are divided into groups (n bits as a group), and these
groups are rotated leftwards.

The n™ bit from the left is transmitted to a carry flag.

Generally, the pulse instructions ROLP and DROLP are used.

If the operand D is KnM/KnS, Kn in KnM/KnS must be K4 (16 bits) or K8
(32 bits).

If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KAMO and K4S16 (decimal numeral
system).

16-bit instruction: 1<n<16; 32-bit instruction: 1<n<32

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.

When X0.0 is turned from OFF to ON, the bits in D10 are divided into
groups (four bits as a group), and these groups are rotated leftwards.

(The bit marked with > is transmitted to a carry flag.)

X0.0
I—‘ROLPl D10 | K4 |

Rotating the bits in D10 leftwards

. «—
High byte Low byte

carryflag [ Je——{1]1]1]2]1]2]2]1]o]Jo]Jo]o o o]0 o] D10
X%

(ommmmmmmm s ‘ Rotating the
| @ 16 bitsin D10
High byte Low byte

X
carryflag [1}«--  [1]1]z]z]oJoJo]o]JofoJo]o]1]1]1]1] p10
| »
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API Instruction code Operand Function
Rotating bits
32 D RCR P D,n rightwards with a carry
flag
Device M S K |16#| F |KnM|KnS| D | W | T C Vv z
D o | © e o o ® | O O
n O O
Pulse instruction |16-bit instruction (5 steps)| 32-bit instruction (6 steps)
v v v
€ D: Device which is rotated; n: Number of bits forming a group
EXp lanation € The bits in D are divided into groups (n bits as a group), and these
groups are rotated rightwards with a carry flag.
¢ The n" bit from the right is transmitted to a carry flag.
€ Generally, the pulse instructions RCRP and DRCRP are used.
€ If the operand D is KnM/KnS, Kn in KnM/KnS must be K4 (16 bits) or K8
(32 bits).
€ If KnM/KnS is used, it is suggested that M device numbers/S device

¢

Example

numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KAMO and K4S16 (decimal numeral
system).

16-bit instruction: 1<n<16; 32-bit instruction: 1<n<32

SM1066 is the carry flag in an Ox motion subroutine, and SM22 is a
carry flag.

When X0.0 is turned from OFF to ON, the bits in D10 are divided into
groups (four bits as a group), and these groups are rotated rightwards

with a carry flag. (The bit marked with > is transmitted to the carry flag.)
X0.0

}—¢RCRP‘ D10 ‘ K4 ‘

Rotating the bits in D10 rightwards

. >
High byte Low byte

D10 0000111100000110Carryﬂag
4 x
Rotating the 1—777”,,,,,,1‘
16 bitsin D10 !

High byte Low byte !
p1o [1]1]ol1]o]olo]ol1][1[1]1]o]0]0]0] - o |carryflag
*
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API Instruction code Operand Function
33 D RCL p D, n R_otatlng bits leftwards
with a carry flag
Device M S K |16#| F |[KnM|KnS| D | W | T C Y Z
D [ [ [ o o o O O
n O O
Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (6 steps)
v v v
€ D: Device which is rotated - n: Number of bits forming a group
Exp lanation e The bits in D are divided into groups (n bits as a group), and these
groups are rotated leftwards with a carry flag.
& The n"™ bit from the left is transmitted to a carry flag.
€ Generally, the pulse instructions RCLP and DRCLP are used.
€ If the operand D is KnM/KnS, Kn in KnM/KnS must be K4 (16 bits) or K8
(32 bits).
¢ If KnM/KnS is used, it is suggested that M device numbers/S device

Example

numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KAMO and K4S16 (decimal numeral
system).

16-bit instruction: 1=n<16; 32-bit instruction: 1<n<32

SM1066 is the carry flag in an Ox motion subroutine, and SM22 is a
carry flag.

When X0.0 is turned from OFF to ON, the bits in D10 are divided into
groups (four bits as a group), and these groups are rotated leftwards with

a carry flag. (The bit marked with X is transmitted to the carry flag.)

X0.0
}—¢RCLP‘ D10 ‘ K4 ‘

Rotating the bits in D10 leftwards

<7
High byte Low byte

Carry flag 1111111100000000 D10
' )
T ‘ Rotating the
} 16 bits in D10

1 High byte Low byte
carryflag| 1 |« [1]1]1][1]o]0]o]o]o]olo]olo]1]1][1] D10
£
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Moving the states of bit
34 SFTR P S, D, Ny, N, devices rightwards

Device| X Y M S K |16#| F |KnM|KnS| D | W | T C Vv Z
S (] o (] o
D [ ([ {
ny @) O
ns, @) O
Pulse instruction |16-bit instruction (9 steps)|32-bit instruction
v v -
S: Initial device which is moved; D: Initial device which is moved; n;:
. Number of bits which are moved; n,: Number of bits forming a group
EXp lanation The states of the ny bit devices starting from D are divided into groups
(n, bits as a group), and these groups are moved rightwards. The states
of the n, bit devices starting from S are moved to the vacant devices in
the devices starting from D.
€ Generally, the pulse instruction SFTRP is used.
¢ 1<n,sn;<1024
€ When X0.0 is turned from OFF to ON, the states of the sixteen bit
devices starting from MO are divided into groups (four bits as a group),
Exam pl € and these grougps are moved rightwards. aroups | aroup)
€ The states of the bit devices are moved rightwards in the order 0~
during a scan cycle.
O M3~MO0 —  The states of M3~MO are carried.
® M7~-M4 —- M3~MO
© M11~M8 -  M7~-M4
o M15~M12 —» M11~M8
O X0.3~X0.0 — M15~M12
X0.0
}—HI— SFTR X0.0 MO K16 K4
Four bits asa group are moved rightwards.
[ x0.3] x0.2] x0.1] x0.0] —_
(5]

‘|M15|M14|Ml3|M12|M11|M10| M9 I MSI M7I M6I MSI M4| M3I M2I MlI MOI

A 5 A N,
(4] (3] (2] (1]
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API Instruction code Operand Function
Moving the states of bit
35 SFTL P S, D, ny, n; devices leftwards

Device| X Y M S K |16#| F |KnM|KnS| D | W | T C Vv Z
S e o o (]
D o | © {
nq O O
nsp O O
Pulse instruction | 16-bit instruction (9 steps)| 32-bit instruction
v v —
S: Initial bit device which is moved; D: Initial bit device which is moved;
: : Number of bits which are moved; n,: Number of bits forming a group
Explanation 1 ich ar ;M2 s Tort
planatio The states of the n; bit devices starting from D are divided into groups
(n, bits as a group), and these groups are moved leftwards. The states of
the n, bit devices starting from S are moved to the vacant devices in the
devices starting from D.
€ Generally, the pulse instruction SFTRP is used.
& 1<n,s=n;<1024
€ When X0.0 is turned from OFF to ON, the states of the sixteen bit
devices starting from MO are divided into groups (four bits as a group),
Exam ple and these groups are moved leftwards.
€ The states of the bit devices are moved leftwards in the order 0~©

during a scan cycle.

O M15~-M12 —  The states of M3~MO are carried.
® M11~M8 —  M15~M12

® M7-M4 —» M11~-M8

® M3~-M0 » M7~-M4

® X0.3~X0.0 — M3~MO

X0.0
}—HI— SFTL X0.0| Mo K16 K4

Y

Four bits asa group are moved leftwards.

— )
(5]

They are carried. [mis] mia] M1z miz2fmiz[mio] mo [ me | M7 me [ ms | ma | ma] ma2] ma] mol

T T AT T
) ) ) o
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36

WSFR

Moving the values in
P S, D, nq, N, word devices
rightwards

Device| X Y

M

S K |16#| F [KnM|KnS| D | W T C \% 4

n;

o | O

P

o | O

Explanation

Example

*

*

L R 2

L R 4

Pulse instruction |16-bit instruction (9 steps)|32-bit instruction
v v —

S: Initial word device which is moved; D: Initial word device which is

moved; n;: Number of values which are moved; n,: Number of values

forming a group

The values in the n; word devices starting from D are divided into groups

(n, values as a group), and these groups are moved rightwards. The

values in the n, word devices starting from S are moved to the vacant

word devices in the word devices starting from D.

Generally, the pulse instruction WSFRP is used.

If KnM/KnS is used, it is suggested that M device numbers/S device

numbers should start from a number which is a multiple of 16 in the

decimal numeral system, e.g. KIMO and K4S16 (decimal numeral

system).

1=n2<n1<512

When X0.0 is turned from OFF to ON, the values in the sixteen word

devices starting from D20 are divided into groups (four values as a

group), and these groups are moved rightwards.

The values in the word devices are moved rightwards in the order ©~©

during a scan cycle.

0 D23~D20 —  The values in D23~D20 are carried.

® D27~D24 — D23~D20

© D31~D28 — D27~-D24

® D35~D32 — D31~D28

© D13~D10 — D35~D32

0.0
I— WSFRP D10 D20 K16 K4

Four values as agroup are moved rightwards.

dada
e g

D35 ‘ D34‘ DSS‘ D32‘ D31‘ DSO‘ DZQ‘ D28‘ D27‘ D26| DZS‘ D24‘ D23| D22‘ DZl‘ D20 ‘ They are carried.

A
)
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API Instruction code Operand Function
Moving the values in
37 WSFL- 1 P S, D, ny, n; word devices leftwards

Device | X Y

M

S K |16#| F |[KnM|KnS| D | W T C Vv 4

n;

O] O

P

O] O

Explanation

Example

L R 2

L R 2

Pulse instruction |16-bit instruction (9 steps)| 32-bit instruction

v v -

S: Initial word device which is moved; D: Initial word device which is
moved; n;: Number of values which are moved; n,: Number of values
forming a group

The values in the n; word devices starting from D are divided into
groups (n, values as a group), and these groups are moved leftwards.
The values in the n, word devices starting from S are moved to the
vacant word devices in the word devices starting from D.

Generally, the pulse instruction WSFLP is used.

If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KIMO and K4S16 (decimal numeral
system).

1<n2<n1<512

When X0.0 is turned from OFF to ON, the values in the sixteen word
devices starting from D20 are divided into groups (four values as a
group), and these groups are moved leftwards.

The values in the word devices are moved leftwards in the order 0~©
during a scan cycle.

© D35~D32 —  The values in D35~D32 are carried.

® D31~D28 — D35~D32

© D27~D24 — D31~D28

® D23~D20 — D27~-D24

© D13~D10 — D23~D20

X0.0
I wsFLP | D10 D20 K16 K4

Four values as agroup are moved leftwards.

— D
(5]

They are carried. | D35 | D34] p33] p32] D31[ p30] D29 ] D28] D27] D26] D25] D24 D23 [ D22] D21 ] D20

A A A A/
o 2] © (4]
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Moving a value and

38 SFWR P S,D,n writing it into a word
device

Device| X Y M S K |16#| F [KnM|KnS| D | W T C \% 4

S O | O ® o e e o o O | O
D ® o o o o o
n O | O

Pulse instruction | 16-bit instruction (9 steps) | 32-bit instruction
v v -

S: Device which is moved; D: Initial device; n: Number of devices

The values in the n word devices starting from D are defined as first in,
first out values, and D is taken as a pointer. When the instruction is
executed, the value of the pointer D increases by one, and the value in S
is written into the device to which the pointer D points. When the value of
the pointer is greater than or equal to n-1, the instruction does not
process the writing of the value, and a carry flag is ON.

€ When the value of the pointer D is greater than n-1, the instruction does
not process the writing of a value, and the carry flag SM22 is ON.
SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.

If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KIMO and K4S16 (decimal numeral
system).

Generally, the pulse instruction SFWRP is used.

2<n<512

SM20 is a zero flag, and SM968 is the zero flag in O100.

The value of the pointer DO is cleared to O first. When X0.0 is turned
from OFF to ON, the value in D20 is written into D1, and the value of DO
becomes 1. When X0.0 is turned from OFF to ON again, the value in
D20 is written to D2, and the value in DO becomes 2.

€ The value in D20 is moved and written into D1 in the way described
below.

O The value in D20 is written into D1.

® The value of DO becomes 1.

L R 2

Explanation

*

L R R R 2

Example

X1.0
j—— RST DO The value of DOis cleared to O first.
X0.0
f———SFWRP D20 DO K10
Source n=10
|D20| |D9|D8|D7|D6| D5|D4| D3| D2|Dl| DO|

A A A Pointer

po=3 2 1
o € The instruction SFWR can be used with the instruction SFRD to write a
Additional value and read values.

remark
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API Instruction code Operand Function

39

SFRD

Moving a value and
P S,D,n reading it from a word
device

Device| X Y

M

S K |16#| F [KnM|{KnS| D w T C \% 4

o | O e o o o O

]
®e o o o e e O | O

o | O

Explanation

Example

L R R 2

Pulse instruction |16-bit instruction (7 steps)|32-bit instruction

v v -

S: Initial device; D: Device into which a value is written; n: Number of
devices

The values in the n word devices starting from S are defined as first in,
first out values, and S is taken as a pointer. When the instruction is
executed, the value in S decreases by one, the value in S+1 is written
into D, the values in S+n-1~S+2 are moved rightwards, and the value in
S+n-1is unchanged. When the value in S is equal to O, the instruction
does not process the reading of the values, and the zero flag SM20 is
ON.

If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KIMO and K4S16 (decimal numeral
system).

Generally, the pulse instruction SFRDP is used.

2<n<512

When X0.0 is turned from OFF to ON, the value in D1 is written into D21,
the values in D9~D2 are moved rightwards, the value in D9 is
unchanged, and the value in DO decreases by one.

The value in D1 is moved and written into D21 in the way described
below.

O The value in D1 is written into D21.

® The values in D9~D2 are moved rightwards.

© The value in DO decreases by one.

X0.0

F——"SFRDP DO D21 K10
n=10

[o9]|ps|p7|p6|ps| pa|ps]p2|p1]po| [p21]

Pointer

The valueinD1isread.
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Operand Function

40 ZRST

P Dy, D2 Resetting a zone

Device| X Y

M

16#| F |KnM|KnS| D w T C \% Z

wn
A

D, O

@) @) o | O @)

D, ©)

0|0

O | O] 0| O

Explanation

Example

Additional
remark

*e & oo

*

L R R 2

*

Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction

v v -

D.: Initial device which is reset; D,: Final device which is reset

The instruction ZRST can be used to reset 16-bit counter and 32-bit
counters.

If the device number of D, is greater than the device number of D,, only
D, will be reset.

When X0.0 is ON, the auxiliary relays M300~M399 are reset to OFF.
When X1.0 is ON, the 16-bit counters CO~C127 are reset. (The values of
C0~C127 are cleared to 0, and the contacts and the coils are reset to
OFF)

When X1.0 is ON, the timers TO~T127 are reset. (The values of
TO~T127 are cleared to 0. and the contacts and the coils are reset to
OFF.)

When X0.2 is ON, the stepping relays S0~S127 are reset to OFF.

When X0.3 is ON, the data registers DO~D100 are reset to OFF.

When X0.4 is ON, the 32-bit counters C235~C254 are reset. (The values
of C235~C254 are cleared to 0, and the contacts and the coils are reset
to OFF.)

X0.0
— —]

X0.1
P
X1.0
—
X0.2
A —

X0.3
A —

X0.4
A

The instruction RST can be used to reset a single device, e.g. aY
device, an M device, an S device, a T device, a C device, or a D device.

ZRST | M300 M399

ZRST Co Cl27

ZRST TO T127

ZRST SO S127

ZRST DO D100

ZRST | C235 C254
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41 DECO P S,D,n Decoder
Device| X Y M S K |16#| F |[KnM|KnS| D w T C \Y Z
S o [ ] o [ ] o [ ] o [ ] O O
D o o o ] o ] o O O
n O O
Pulse instruction |16-bit instruction (7 steps)| 32-bit instruction
v v _
€ S: Source device; D: Device in which a decoding result is stored n:
: Number of bits which are decoded
EXp lanation ¢ Thelow n bits in S are decoded as the low 2" bits in D.
€ Generally, the pulse instruction DECOP is used.
€ Disintherange of 1to 8.
€ When D is a bit device, n is in the range of 1 to 8. If n is 0, or greater
E le 1 than 8, an error will occur.
Xxample € Ifnis 8, the maximum number of bits which can be decoded is 2°=256.
€ When X2.0 is turned from OFF to ON, the instruction DECOP decodes
X0.0~X0.2 as M100~M107.
€ Ifthe value in Sis 3, M103 will be ON.
€ After the instruciton is executed, X2.0 will be OFF, and the states of
M2100~M2107 will remain unchanged.
X2.0
}—{ |——— beEcop| xo0.0 | m100 K3
X0.2 X0.1 X0.0
(o] 1] ]
Oy
®
3
loJoJoJofafJoJofo]
M107 M106 M105 M104 M103 M102 M101 M100
€ When Sis a word device, n is in the range of 1 to 8. If n is 0, or greater
E le 2 than 8, an error will occur.
Xxample € Ifnis 8, the maximum number of bits which can be decoded is 2°=256.
€ When X2.0 is turned from OFF to ON, the instruction DECOP decodes
b2~b0 in D10 as b7~b0 in D20, and b15~b8 in D10 become 0.
€ The low 3 bits in D10 are decoded as the low 8 bits in D20. The high 8
bits in D20 are 0.
€ After the instruciton is executed, X2.0 will be OFF, and the value in D20
remain unchanged.
X2.0
F————— DECOP D10 D20 K3
b15 D10 bo

lofla]o]s]ofafofs|o|a]o]r]o]o]1]x

-0V

Bit 15~bit 8

in D10 become 0. — Vv
— — 7 6 5 4@2 1 0
lofofofofofofofofofofofofs]ofo]o]
b15 D20 bo
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42 ENCO P S,D,n Encoder
Device| X Y M S K |16#| F |KnM|{KnS| D | W | T C Y z
S ] [ [ { { { { { O O
D [ [ [ (] O O
n O O

Pulse instruction |16-bit instruction (7 steps)| 32-bit instruction
v v -

€ S: Source device D: Device in which an encoding result is stored n:
: Number of bits which are encoded
EXp lanation & The low 2" bits in S are encoded as the low n bits in D.
€ If there are many bits which are 1 in S, the first bit which is 1 from the left
will be processed.
€ Generally, the pulse instruction ENCOP is executed.
€ The instruction supports V devices and Z devices. (If the 16-bit
instructions used, Z devices can not be used. If the 32-bit instruction is
used, V devices can not be used.)
€ If Sis abitdevice, nisinthe range of 1 to 8. If S is a word device, nisin
the range of 1 to 4.
€ When D is a bit device, n is in the range of 1 to 8. If n is 0, or greater
than 8, an error will occur.
Exam P le 1 € Ifnis 8, the maximum number of bits which can be decoded is 2°=256.
€ When X0.0 is turned from OFF to ON, the instruction ENCOP encodes
the 8 bits in MO~M7 as the low 3 bits in DO, and b15~b3 in DO become
0.
¢ After the instruction ENCOP is executed and X0.0 will be OFF, and the

data in D will remain unchanged.
X0.0

ENCOP MO DO K3

M7 M6 M5 M4 M3 M2 M1 MO

| 0 0 0 0 1 0 0 0
7 6 5 4 3 2 1 0

[ofofofoofofofofofo]o]ofoo]s]1]
bo

Bit 15~bit3in D0 become 0.
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€ When Sis a word device, n is in the range of 0 to 4. If n is O, or larger
| than 4, an error will occur.
Exam ple 2 € Ifnis 4, the maximum number of bits which can be decoded is 2°=16.
€ When X0.0 is turned from OFF to ON, the instruction ENCOP encodes
the 8 bits in D10 as the low 3 bits in DO, and b15~b3 in DO become 0.
& After the instruction ENCOP is executed and X0.0 will be OFF, and the
data in D will remain unchanged.
X0.0
Ii ENCOP D10 D20 K3
b15 D10 b0

of1fofzfofafofafofojofofafofo]0]

~— 6 5 4 3 2 1 0
Bit 8~bit18in D10 are invalid data.

b1l5 D20 v
ofolofooofolofolofo]o]olo]1]1]
~ — — b0

Bit 15~bit3in D20 become 0.
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Number of bits whose
43 D SUM P s-D states are ON
Device| X Y M S K |16#| F |KnM|{KnS| D | W | T C Vv Z
S e | O e o o o O | O
D e o o o O | O
Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (5 steps)
v v v
€ S: Source device; D: Destination device
EXp lanation € The number of bits which are 1 in S is stored in D.
€ If the bits in S are 0, a zero flag will be ON.
€ If the 32-bit instruction is used, D will occupy two registers.
¢ If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KIMO and K4M16 (decimal numeral
system).
€ SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the

Example

zero flag in 0100.

When X2.0 is ON, the number of bits which are 1 in DO is stored in D2.

X2.0

F——— SuUM

DO

D2

[ofJoJof1fofofafJofJoJoJoJofof1ifofof [3]

DO

D2
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API Instruction code Operand Function
a4 D BON p S.D.n E:i?eckmg the state of a
Device| X Y M S K |16#| F [KnM|KnS| D | W T C Y z
S O O (] (] o (] (] o O
D { [ ]
n o (] ( o O O
Pulse instruction | 16-bit instruction (7 steps) | 32-bit instruction (8 steps)
v v v
€ S: Source device; D: Device in which a check result is stored; n: Bit
: whose state is judged
Exp lanation @ The state of the n™ bit in S is checked, and the result is stored in D.
€ 16-bit instruction: n=0~15; 32-bit instruction: n=0~31
€ If KnM/KnS is used, it is suggested that M device numbers/S device

Example

numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KIMO and K4M16 (decimal nhumeral
system).
If the 15" bit in DO is 1 when X0.0 is ON, MO will be ON. If the 15" bit in
DO is 0 when X0.0 is ON, MO will be OFF.
When X0.0 is turned OFF, the state of MO remains unchanged.

X0.0

——— BON DO MO K15

b15 b0

loJoJoJ1]oJo]1]oJo]JoJoJo]JoJ1]o]o]| mo=0ff
DO

b15 b0

[1]JoJoJ1JoJoJaJoJoJoJoJoJoJ1]o]o] mo=on
DO
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API Instruction code Operand Function
45 D MEAN P S,D,n Mean
Device| X Y M S K |16#| F [KnM|KnS| D | W | T C Y z
S O O { ([ { ([ { ] O O
D [ (] o
n e | O o o O O
Pulse instruction | 16-bit instruction (7 steps)| 32-bit instruction (8 steps)
v v v
€ S: Initial device; D: Device in which a mean is stored; n: Number of
: devices
Explanation . . .
planatio € After the values in the n devices starting from S are added up, the mean
of the sum is stored in D.
€ |f aremainder appears in a calculation, it will be left out.
€ If Sisnotin a valid range, only the devices in the valid range will be
processed.
¢ If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KIMO and K4S16 (decimal numeral
system).
€ Ifnisnotinthe range of 1 to 64, an operation error will occur.
¢ n=1-64
€ When X1.0 is ON, the values in the three registers starting from DO are

Example

{

added up. After the values are added up, the sum will be divided by 3.
The quotient is stored in D10, and the remainder is left out.

X1.0
F———- MEAN DO D10 K3
(D0+D1+D2)/3 —> D10

DO | K100
Afterthe instruction
D1| K113 > is executed D10 | K112
The quotient 2 is left out.
D2 | K125
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API Instruction code Operand Function
46 ANS P S, m,D Driving an annunciator
Device| X Y M S K |16#| F |KnM|{KnS| D w T C \Y Z
S O O o o o [ [ [ O O
m o [ [ J
D o [ J ([ ([ O O
Pulse instruction | 16-bit instruction (7steps) | 32-bit instruction
v v —
€ S: Timer; m: Time; D: Annunciator
E Xp lanation € The instruction ANS is used to drive an annunciator.
€ S:T0-T183
m: K1~K32,767 (Unit: 100 ms)
D: S912~51023
See the explanation of ANR for more information.
€ The instruction supports V devices and Z devices. (If the 16-bit
instructions used, Z devices can not be used. If the 32-bit instruction is
used, V devices can not be used.)
€ If X0.3 is ON for more than 5 seconds, the annunciator S999 will be ON.

Example

Even if X0.3 is turned OFF, S999 will still be ON. (However, T10 will be
reset to OFF, and the value of T10 will be 0.)
X0.3

F———= ANS T10 K50 S999
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API Instruction code Operand Function
47 ANR = . Resetting an
annunciator
Pulse instruction |16-bit instruction (1 step)| 32-bit instruction
v v —
€ The instruction ANR is used to reset an annunciator.
EXp lanation € If more than one annunciator is ON simultaneously, the annunciator
whose number is smallest will be reset.
€ Generally, the pulse instruction ANRP is used.
€ |If X2.0 and X2.1 are ON for more than 2 seconds, the annunciator S912
E | will be ON. If X2.0 and D2.1 are turned OFF, S912 will still be ON, T10
Xxample will be reset to OFF, and the value of T10 will be 0.

If X2.0 and X2.1 are not ON for 2 seconds, the value of T10 will become

0

When X0.3 is turned from OFF to ON, the annunciator whose number is

smallest in the annunciators which are driven is reset.

When X0.3 is turned from OFF to ON again, the next annunciator whose

number is smallest in the annunciators which are driven is rest.

X2.0 X2.1

F—F— ANS

T10

K20

S912

X0.3

———  ANRP
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API Instruction code Operand Function
48 D SOR p S, D Square root of a binary
number
Device| X Y M S K |16#| F |KnM|KnS| D | W T C vV Z
S O O (] o
D ([ [
Pulse instruction |16-bit instruction (5 steps)| 32-bit instruction (6 steps)
v v v
€ S: Source device; D: Device in which a result is stored
E Xp lanation € The square root of the value in S is calculated, and the result is stored in
D.
€ The value in S can only be a positive value. If the value in S is a negative
value, an error will occur, and the instruction will not be executed.
€ The value stored in D is an integer. The fractional part of a square root
calculated is dropped. If the fractional part of a square root calculated is
dropped, SM601 will be ON.
€ |Ifthe value in D is 0, a zero flag will be ON.
€ SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.
€ SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in 0100.
€ SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.
€ When X2.0 is ON, the square root of the value in DO is calculated, and

Example

the result is stored in D12.
X2.0

F—— SQR DO D12

\ DO —» D12
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Converting a binary integer
49 D FLT P S,D into a binary floating-point
number
Device M S K |16#| F [KnM|KnS| D | W T C \Y, Z
S O O (] o
D { [
Pulse instruction | 16-bit instruction | 32-bit instruction (6 steps)
v — v
€ S: Source device; D: Conversion result
€ The instruction is used to convert a binary integer into a binary

Explanation

* & o o

Example

2

floating-point number.
1. If the absolute value of the converesion result is greater than the
maximum floating-point value avaliable, a carry flag will be ON.
2. If absolute value of the conversion result is less than the mimum
floating-point vlaue available, a borrow flag will be ON.
3. If the conversion result is 0, a zero flag will be ON.
SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0O100.
SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is
the borrow flag in 0100.
SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.
When X1.1 is ON, the binary integer in (D1, DO) is converted into a
binary floating-point number, and the conversion result is stored in
(D21, D20).
Suppose the value in the 32-bit register (D1, DO) is K100,000. When
X1.1 is ON, K100,000 is converted into the 32-bit floating-point number
16#4735000, and 16#4735000 is stored in the 32-bit register (D21,
D20).
X1.1
F————— DFLT DO D20
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API Instruction code Operand Function
50 REE p D, n Refreshmg the states of
I/O devices
Device| X Y M S K |16#| F |[KnM|KnS| D | W T C Y Z
D O O
n O O
Pulse instruction | 16-bit instruction (5 steps)|32-bit instruction
v v -
€ D: Initial I/O device whose state is refreshed; n: Number of I/O devices

Explanation

Example 1

Example 2

whose states are refreshed

The states of I/O devices are not refreshed until the instruction END is

executed. When the scan of a program starts, the states of external

inputs are read, and stored in the input memory. After the instruction

END is executed, the contents of the output memory will be sent to

output terminals. Therefore, users can use this instruction when they

need the latest I/O data in an operation process.

D must be an I/O device whose number ends with 0, e.g. X0.0, X1.0,

Y0.0 or Y1.0. The instruction can not be used to refresh the 1/0 devices

in a digital extension module.

D must be an I/O device in a PLC.

® If Dis X0.0 and n is less than or equal to 8, the states of X0.0~X0.7
will be refreshed. If n is greater than 8, the states of the input
devices and the states of the output devices in the motion control
module used will be refreshed.

® IfDis Y0.0, and n is less than or equal to 8, the states of Y0.0~YOQ7
will be refreshed. If n is greater than 8, the states of the input
devices and the states of the output devices in the motion control
module used will be refreshed.

n is in the range of 4 to the number of I/O devices in the motion control

module used, and is a multiple of 4.

When X0.0 is ON, the AH500 motion control module reads the states of
X0.0~X0.7 immediately. The input signals are refreshed without any
delay.

X0.0
|—< —— REF X0.0 K8
When X0.0 is ON, the states of Y0.0~Y0.7 are sent to output terminals.

The output signals are refreshed immediately without the need to wait
for the execution of the instruction END.

X0.0
F ——— REF Y0.0 K4
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61 D SER P S1,S,, D, n Searching data
Device M| S K |16#| F |KnM|KnS| D | W T C \Y, z
S: [ [ [ [ [ [
S, O O o o o o o o O O
D o o o o o o
n O O O O
Pulse instruction | 16-bit instruction (9 steps) | 32-bit instruction (11 steps)
v v v
4 S;: Initial device involved in a comparison; S,: Value which is compared;
: D: Initial device in which a comparison result is stored (5 consecutive
EXp lanation devices are occupied.); n: Number of values
€ S, is the initial register involved in a comparison, and n is the number of
values which are compared. The values in the n registers starting from
S, are compared with the value in S,, and the comparison results are
stored in the five registers starting from D.
€ If the 32-bit instruction is used, S; S», D, and n will be 32-bit registers.
€ 16-bit instruction: n=1~256; n=1~128 (32-bit instruction)
¢ If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KIMO and K4S16 (decimal numeral
system).
€ When X0.0 is ON, the values in D10~D19 are compared with the value
E | in DO, and the comparison results are stored in D50~D54. If none of the
Xxampie values in D10~D19 are equal to the value in DO, the values in D50~D52
will be 0.
€ Acomparison is based on algebra (-10 < 2).
€ The number of the minimum value is stored in D53, and the number of

the maximum value is stored in D54. If there is more than one minimum
value/maximum value, the number which is the biggest will be stored.

X0.0

F—— SER D10 DO D50 K10
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Value
S, |Value| which is |[Number| Result D |Value| Description
compared

Number of

D10 88 0 D50 4 values which
are equal to the
value in DO
Number of the
first value

D11| 100 1 Equal |/D51| 1 |whichisequal
to the value in
DO
Number of the
last value

D12| 110 S, 2 D52| 8 |whichis equal

D0=100 to the value in

DO

D13 150 3 D53 7 Ngr_nberofthe
minimum value

D14/ 100 4 | Equal D54 g9 Numberofthe
maximum value

D15| 300 5

D16| 100 6 Equal

D17| 5 7 Minimum

D18| 100 8 Equal

D19| 500 9 Maximum

5-71




AH500 Motion Control Module Manual

API Instruction code Operand Function
Alternating between ON
66 ALT P D and OFE
Device| X Y M| S K |16#| F |KnM|KnS| D W T C Vv Z
D ) [ ] [ ]
Pulse instruction | 16-bit instruction (3 steps) | 32-bit instruction
v v -
€ D: Destination device
i € When the instruction ALT is executed, the state of D alternates between
Explanation ON and OFE.
€ Generally, the pulse instruction ALTP is used.
€ When X0.0 is turned from OFF to ON for the first time, Y0.0 is ON.

Example 1

Example 2

Example 3

When X0.0 is turned from OFF to ON for the second time, Y0.0 is OFF.

X0.0
}—1 —— ALTP Y0.0
A A
xo.o|
o —
Y0.0

In the beginning, MO is OFF, and therefore Y0.0 is ON, and Y0.1 is OFF.
When X1.0 is turned from OFF to ON for the first time, MO is ON.
Therefore, Y0.1 is ON, and Y0.0 is OFF. When X1.0 is switched from
OFF to ON for the second time, MO is OFF. Therefore, Y0.0 is ON, and
Y0.1is OFF.

X1.0
4 ALT MO

———Coo)
MO
.
When X2.0 is ON, TO generates a pulse every two seconds. The output

Y0.0 alternates between ON and OFF according to the pulses
generated by TO.

X2.0 TO
TMR TO K20
TO
——— ALTP Y0.0
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API Instruction code Operand Function

Reading data from a
78 D FROM P mi, My, D, n control register in a
special module

Device| X Y M S K |16#| F |KnM|KnS| D W T C \Y z
my O O L [ ([ [ ] O O
m; O O L ([ ( ( O O

L ([ ( (
n O O [ ] [ ] [ ] ® O (©)

Pulse instruction |16-bit instruction (9 steps) |32-bit instruction (12 steps)
v v v

€ my: Special module number (m; is in the range of 0 to 255.); m,: Control
register number (m, is in the range of 0 to 499.); D: Device in which the
data read will be stored; n: Quantity of data which will be read (16-bit
instruction: 1~(500-m,); 32-bit instruction: 1~(500-m,)/2
4 A motion control module can read the data in a control register in a
special module by means of the instruction.
The value in CR#29 in special module 0 is read, and then stored in DO in
E | the motion control module. The value in CR#30 in special module 0 is
Xampie read, and then stored in D1 in the motion control module. The two values
are read at the same time.
€ When X0.0 is ON, the instruciton is executed. When X0.0 is turned OFF,
the instruction is not executed, and the values which are read remain
unchanged.
X0.0
F———1 FROM KO K29 DO K2

Explanation
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Writing data into a
79 D TO P mi, My, S, n control register in a
special module
Device M S K |16#| F |[KnM|KnS| D | W T C \Y, Z
my @) @) o (] (] (] O O
m, O O { ([ ([ { O O
S O O { ([ ([ { O O
n O O o { { ([ O O
Pulse instruction |16-bit instruction (9 steps)| 32-bit instruction (13 steps)
v v v
€ m;: Special module number (mjy is in the range of 0 to 255.); m,: Control
. register number (m, is in the range of 0 to 499.); D: Data which will be
EXp lanation written into a control register; n: Quantity of data which will be written
(16-bit instruction: 1~(500-m,); 32-bit instruction: 1~(500-m,)/2
4 A motion control module can write data into a control register in a special
module by means of the instruction.
€ The 32-bit instruction DTO is used. The value in (D11, D10) is written
Exambple into (CR#13, CR#12) in special module 0. One value is written at a time.
P € When X0.0 is ON, the instruction is executed. When X0.0 is turned OFF,

the instruction is not executed, and the value which is written remains

unchanged.
X0.0

li

DTO

KO

K12

D10

K1
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API Instruction code Operand

Function

87 D

ABS

P D

Absolute value

Device| X Y

M

S K |16#| F |KnM|KnS| D

wW

T

C \% Z

] ©) ©)

Explanation

Example

L R 2

Pulse instruction | 16-bit instruction (3 steps)

32-bit instruction (3 steps)

v

v

v

D: Device whose absolute value will be gotten
When the instruction ABS is executed, the absolute value of the value in

D is gotten

If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KAMO and K4S16 (decimal numeral

system).

Generally, the pulse instructions ABSP and DABSP are used.
When X0.0 is turned from OFF to ON, the absolute value of the value in

DO is gotten.
X0.0

T

ABS

DO
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110

D

ECMP

Comparing binary
P S1, S2, D floating-point numbers

Device

M

S K |16#| F |KnM|KnS

o
=

T C \Y 4

Sy

Sz

O [ ]
©)

D

Explanation

Example

Additional
remark

*

_|

*

X0.0

Pulse instruction | 16-bit instruction | 32-bit instruction (9 steps)

v - v

S;: Binary floating-point number 1; S,: Binary floating-point number 2; D:
Comparison result (D occupies three consecutive devices.)

The instruction is used to compare the binary floating-point value in S;
with that in S,. The comparison result is stored in D.

If S; is a floating-point number, the instruction will be used to compare
the floating-point number with the binary floating-point value in S,. If S, is
a floating-point number, the instruction will be used to compare the
binary floating-point value in S; with the floating-point number.

F represents a floating-point number. There is a decimal point in a
floating-point number.

If the operand D is M10, M10, M11, and M12 will be occupied
automatically.

When X0.0 is ON, the instruction DECMP is executed, and M10, M11, or
M12 is ON. When X0.0 is OFF, the execution of the instruction DECMP
stops, and the states of M10, M11, and M12 remain unchanged.

If users want to get the result that the value in (D1, D0)=the value in
(D101, D100), they have to connect M10 and M11 in series. If users

want to get the result that the value in (D1, DO)<the value in (D101,
D100), they have to connect M11 and M12 in series. If users want to get
the result that the value in (D1, DO)#the value in (D101, D100), they
have to connect M10, M11, and M12 in series.

If users want to reset M10, M11, or M12, they can use the instruction
RST or ZRST.

DECMP DO D100 M10

M10
f——— Ifthevalue in (D1, DO)>the valuein (D101, D100), M10 will be ON.

M11
j——— Ifthevalue in (D1, DO)=the valuein (D101, D100), M11 will be ON.

M12
p——— Ifthevalue in (D1, DO)<the valuein (D101, D100), M12 will be ON.

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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API Instruction code Operand Function
Binary floating-point
11 D EZCP P S1, 52, S, D zonal comparison
Device M S K |16#| F |KnM|KnS| D | W T C Vv Z
SH O (] (]
S, O { {
S @) ([ ([
D ([ (
Pulse instruction [16-bit instruction | 32-bit instruction (12 steps)
v - v
€ S;: Minimum binary floating-point value; S,: Maximum binary
: floating-point value; S: Binary floating-point value; D: Comparison result
E Xp lanation (D occupies three consecutive devices.)

€ The instruction is used to compare the binary floating-point value in S
with that in S;, and compare the binary floating-point value in S with that
in S,. The comparison result is stored in D.

€ If S; is a floating-point number, the instruction will be used to compare
the floating-point number with the binary floating-point value in S,. If S, is
a floating-point number, the instruction will be used to compare the
binary floating-point value in S; with the floating-point number.

& If the binary floating-point value in S, is greater than that in S, the binary
floating-point value in S; will be taken as the maximum/minimum value
during the execution of the instruction EZCP.

& If the operand D is MO, MO, M1, and M2 will be occupied automatically.

Example € When X0.0 is ON, the instruction DEZCP is executed, and MO, M1, or
p M2 is ON. When X0.0 is OFF, the execution of the instruction DEZCP
stops, and the states of MO, M1, and M2 remain unchanged.

€ If users want to reset MO, M1, or M2, they can use the instruction RST or
ZRST.

X0.0
— DEZCP| DO | D10 | D20 | MO ‘
M(l)— Ifthe value in (D1, DO) >the valuein (D21, D20), MO will be ON.
M1|— If the value in (D1, DO) <the valuein (D21, D20) <the valuein (D11, D10),
M2 M1 will be ON.
f——— Ifthevalue in (D21, D20) >the valuein (D11, D10), M2 willbe ON.
@ Please refer to section 5.3 for more information about performing

Additional

remark

operations on floating-point numbers.
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112 D| MOVR |P S, D Transferring a
floating-point value

Device| X Y M S K |16#| F |[KnM|KnS| D W T C \Y 4

S

D e o o o

Pulse instruction| 16-bit instruction | 32-bit instruction (6 steps)

v — v

S: Source; D: Destination

The operand S can be a floating-point number.

When the instruction is executed, the value in S is transferred to D.
When the instruction is not executed, the value in D is unchanged.

If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KIMO and K4S16 (decimal numeral
system)

€ When X0.0 is OFF, the value in (D11, D10) is unchanged. When X0.0 is
ON, the value F1.2 is transferred to the data register (D11, D10).

X0.0
}—4 i DMOVR| F1.2 D10

Explanation

* G0

Example
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API Instruction code Operand Function
116 D RAD p S, D Convgrtmg a degree to
a radian

Device| X Y M S K |16#| F |KnM|KnS| D w T C Vv 4

S O (] o
D [ [
Pulse instruction|16-bit instruction | 32-bit instruction (6 steps)
v — v
€ S: Source (degree); D: Conversion result (radian)
E Xp lanation € The equation below is used to convert a degree into a radian.
Radian = Degreex(11/180)
€ If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.
€ If the absolute value of a conversion reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
€ If a converseion result is 0, a zero flag will be ON.
€ SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in O100.
€ SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in 0100.
€ SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.
€ When X0.0 is ON, the degree in (D1, DO0) is converted into a radian, and

the conversion result is stored in (D11, D10). The radian in (D11, D10) is

Exam P le a floating-point number.
X0.0
F——— DRAD DO D10
= | D1 | DO |Degree

Binary floating-point number

U

@ | D11 | D10 IRgdian (Degree X?r/180)
Binary floating-point number

o € Please refer to section 5.3 for more information about performing
Additional operations on floating-point numbers.

remark
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D

DEG

Converting a radian to a

P S,D degree

Device

M

S K |16#| F |[KnM|KnS| D W T C \Y 4

S

D

Explanation

Example

Additional
remark

L X 4

* & 6 606 o o

Pulse instruction |16-bit instruction| 32-bit instruction (6 steps)
v - v

S: Source (radian); D: Conversion result (degree)

The equation below is used to convert a radian into a degree.

Degree = Radianx(180/1T)

If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of a conversion reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If a converseion result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in 0100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.

When X0.0 is ON, the radian in (D1, D0) is converted into a degree, and
the conversion result is stored in (D11, D10). The degree in (D11, D10) is

a floating-point number.
X0.0

H——— DDEG DO D10

) | D1 | DO | Radian
U Binary floating-point number

@ | D11 | D10 |D_egree(Ra(ljianx.180/p)
Binary floating-point number

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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D

EADD

Binary floating-point

P S1, Sz, D addition

Device

M

S K |16#| F |KnM|KnS T C Vv 4

S1

Sz

(©)
©)

D

® 0 e U
o0 0 =

Explanation

Example 1

Example 2

Additional

remark

L R 2

® & 6 60 o o

Pulse instruction| 16-bit instruction | 32-bit instruction (9 steps)

v - v

S;: Augend; S,: Addend; D: Sum
The binary floating-point value in S, is added to the binary floating-point
value in S;, and the sum is stored in D.
If S; is a floating-point value, the instruction will be used to add the
binary floating-point value in S, to the floating-point value. If S, is a
floating-point value, the instruction will be used to add the floating-point
value to the binary floating-point value in S;.
S; and S, can be the same register. If the instruction DEADD is used
under the circumstances, the value in the register is added to itself
whenever the conditional contact is ON in a scan cycle. Generally, the
pulse instruction DEADDP is used.
If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.
If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
If an operation result is 0, a zero flag will be ON.
SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.
SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in O100.
SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.
When X0.0 is ON, the binary floating-point value in (D3, D2) is added to
the binary floating-point value in (D1, D0), and the sum is stored in (D11,
D10).

X0.0

——DEADD| DO D2 D10

When X0.2 is ON, F1234.0 is added to the binary floating-point value in
(D11, D10), and the sum is stored in (D21, D20).
X0.2

—— DEADD| D10 |F1234.0] D20

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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D

ESUB

Binary floating-point

P S1, 82, D subtraction

Device

M

S K |16#| F [KnM|KnS T C Vv 4

Si

Sz

O
O

D

e e e U
o0 o0 =

Explanation

Example 1

Example 2

Additional
remark

L R 4

® & 6 606 o o

Pulse instruction|16-bit instruction | 32-bit instruction (9 steps)

v - v

S:: Minuend; S,: Subtrahend; D: Difference
The binary floating-point value in S, is subtracted from the binary
floating-point value in S;, and the difference is stored in D.
If S; is a floating-point value, the instruction will be used to subtract the
binary floating-point value in S, from the floating-point value. If S, is a
floating-point value, the instruction will be used to subtract the
floating-point value from the binary floating-point value in S;.
S; and S, can be the same register. If the instruction DESUB is used
under the circumstances, the value in the register is subtracted from
itself whenever the conditional contact is ON in a scan cycle. Generally,
the pulse instruction DESUBP is used.
If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.
If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
If an operation result is 0, a zero flag will be ON.
SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in O100.
SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in O100.
SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.
When X0.0 is ON, the binary floating-point value in (D3, D2) is
subtracted from the binary floating-point value in (D1, DO), and the
difference is stored in (D11, D10).

X0.0

F—— DESUB| DO D2 D10

When X0.2 is ON, the binary floating-point value in (D1, DO) is
subtracted from F1234.0, and the difference is stored in (D11, D10).
X0.2
—— DESUB|F1234.0| DO D10

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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D

EMUL

Binary floating-point

P S1, S2, D multiplication

Device

M

S K |16#| F [KnM|KnS T C Vv 4

Si

Sz

0| O

D

e e e U
e 00 =

Explanation

Example 1

Example 2

Additional

remark

L R 2

® & 6 60 o o

Pulse instruction |16-bit instruction |32-bit instruction (9 steps)

v — v

S;: Multiplicand; S,: Multiplier; D: Product

The binary floating-point value in S; is multiplied by the binary

floating-point value in S,, and the product is stored in D.

If S; is a floating-point value, the instruction will be used to multiply the

floating-point value by the binary floating-point value in S,. If S, is a

floating-point value, the instruction will be used to multiply the binary

floating-point value in S; by the floating-point value.

S; and S, can be the same register. If the instruction DEMUL is used

under the circumstances, the value in the register is multiplied by itself

whenever the conditional contact is ON in a scan cycle. Generally, the

pulse instruction DEMULP is used.

If the absolute value of an oepration result is greater than the maximum

floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum

floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the

zero flag in 0100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the

borrow flag in O100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the

carry flag in 0100.

When X0.1 is ON, the binary floating-point value in (D1, DO) is multiplied

by the binary floating-point value in (D11, D10), and the product is stored

in (D21, D20).
X0.1

F——DEMUL| DO D10 D20

When X0.2 is ON, F1234.0 is multiplied by the binary floating-point value
in (D1, DO), and the product is stored in (D11, D10).

X0.2

—— DEMUL [F1234.0| DO D10

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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EDIV

Binary floating-point

P S1, Sz, D division

Device| X Y

M

S K |16#| F |[KnM|KnS T C \% 4

S1

Sz

(©)
©)

D

e e e T
e 00 =

Explanation

Example 1

Example 2

Additional
remark

L R 4

*

® & 6 6 00 o o

Pulse instruction|16-bit instruction| 32-bit instruction (9 steps)
v - v

S,: Dividend; S,: Divisor; D: Quotient and remainder

The binary floating-point value in S; is divided by the binary floating-point
value in S, and the quotient is stored in D.

If S; is a floating-point value, the instruction will be used to divide the
floating-point value by the binary floating-point value in S,. If S, is a
floating-point value, the instruction will be used to divide the binary
floating-point value in S; by the floating-point value.

If the value in S, is 0, an operation error will occur, the instruciton will not
be executed, an operation error flag will be ON, and the error code
16#0E19 will appear.

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in O100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in O100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.

SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.

When X0.1 is ON, the binary floating-point value in (D1, DO) is divided by
the binary floating-point value in (D11, D10), and the quotient is stored in
(D21, D20).

X0.1
I DEDIV DO D10 D20

When X0.2 is ON, the binary floating-point value in (D1, DO) is divided by
F1234.0, and the quotient is stored in (D11, D10).

X0.2

—— DEDIV| DO |F1234.0| D10

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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floating-point number

Device| X Y

M

S K |16#| F |KnM|KnS| D W T C V y4

S

D

Explanation

Example

Additional

remark

® ¢ 6 6 40 O G0 G0 0

Pulse instruction | 16-bit instruction | 32-bit instruction (6 steps)

v - v

S: Source device; D: Device in which an operation result is stored
EXPP*Pl=[S+1 - §]

e is a base (e=2.71828), and S is an exponent.

The value in S can be a positive value or a negative value. D must be a
32-bit register, and the value in S must be a floating-point value.

The value in D is e°. (e is 2.71828, and S represents a source value.)

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in 0100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.

When MO is ON, the value in (D1, DO) is converted into a floating-point
value, and the conversion result is stored in (D11, D10).

When M1 is ON, the exponentiation with the value in (D11, D10) as an
exponent is performed. The result is a floating-point number, and is

stored in (D21, D20).
MO

I DFLT DO D10

M1
1 DEXP D10 D20

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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LN

Natural logarithm of a
P S,D binary floating-point
number

Device| X Y

S K |16#| F [KnM|KnS| D W T C \% y4

S

D

Explanation

Example

Additional
remark

* & o

® 6 6 O 6 606 o S

Pulse instruction | 16-bit instruction | 32-bit instruction (6 steps)

v - v

S: Source device; D: Device in which an operation result is stored
The natural logarithm of the value in S is calculated
Ln[S+1, S]=[D+1, D]
The value in S can only be a positive value. D must be a 32-bit register,
and the value in S must be a floating-point value.
If the value in S is not a positive value, an operation error will occur, the
instruciton will not be executed, an operation error flag will be ON, and
the error code 16#0E19 will appear.
eP=S.—The value in D=InS (S: Source device)
If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.
If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
If an operation result is 0, a zero flag will be ON.
SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0O100.
SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in O100.
SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.
SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.
When MO is ON, the value in (D1, D0) is converted into a binary
floating-point value, and the conversion result is stored in (D11, D10).
When M1 is ON, the natural logarithm of the floating-point value in (D11,
D10) is calculated, and the operation result is stored in (D21, D20).
MO
F————| DFLT DO D10
M1
—— DLN D10 D20

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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D

LOG

Logarithm of a binary

P S1, Sz, D floating-point number

Device

M

S K |16#| F |KnM|KnS T C Vv y4

Si

Sz

O
O

D

e e e U
o0 o0 =

Explanation

Example

Additional

remark

® 6 6 66 O S0 O 0 o

*

Pulse instruction | 16-bit instruction | 32-bit instruction (9 steps)

v — v

S;: Device in which the base is stored; S,: Source device; D: Device in
which an operation result is stored

The logarithm of the value in S, with respect to the value in S; is
calculated, and the operation result is stored in D.

The values in S; and S, can only be positive values. D must be a 32-bit
register, and the values in S; and S, must be floating-point values.
S:°=S,—~D=L0gs;S;

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in 0100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.

When MO is ON, the values in (D1, D0) and (D3, D2) are converted into
binary floating-point values, and the conversion results are stored in
(D11, D10) and (D13, D12) respectively.

When M1 is ON, the logarithm of the binary floating-point value in (D13,
D12) with respect to the binary floating-point value in (D11, D10) is
calculated, and the operation result is stored in (D21, D20).

MO
— } DFLT DO D10
DFLT D2 D12
M1
— — DLOG D10 D12 D20

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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D

ESQR

P S,D

Square root of a binary
floating-point number

Device

M

S K |16#| F

KnM

KnS| D w

T C \Y 4

S

D

Explanation

Example 1

® 6 40 O oo

Example 2

Additional

remark

Pulse instruction

16-bit instruction

32-bit instruction (6 steps)

v

v

S: Source device; D: Device in which a result is stored
The square root of the binary floating-point value in S is calculated, and

the result is stored in D.

If S is a floating-point value, the instruction will be used to calculate the

floating-point value.

If an operation result is 0, a zero flag will be ON.
SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the

zero flag in 0100.

SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.
If the value in S is not a positive value, an operation error will occur, the
instruciton will not be executed, an operation error flag will be ON, and
the error code 16#0E19 will appear.
When X0.0 is ON, the square root of the binary floating-point value in
(D1, DO) is calculated, and the result is stored in (D11, D10).

X0.0

li

DESQR DO

D10

\/ (D1 DO)

Binary floating-point

number

— (D11

number

» D10)

Binary floating-point

When X0.2 is ON, the square root of F1234.0 is calculated, and the
result is stored in (D11, D10).

X0.2

l—

DESQR [F1234.0

D10

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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128 D POW P S1, S, D number
Device Y M S K |16#| F |KnM|KnS| D | W | T C Y Z
S ©) [ o
S, ©) [ [
D ([ o

Explanation

.
.
*
.
.
.
.
.
*
*
Example
.
Additional
remark

Pulse instruction | 16-bit instruction | 32-bit instruction (9 steps)

v - v

S;: Device in which a base is stored; S,: Device in which a power is
stored; D: Device in which the operation result is stored

The binary floating-point value in S; is raised to the power of the value in
S,, and the operation result is stored in D.

D=POW([S,+1, S;]®*"**2

The value in S; can only be a positive value, whereas the value in S, can
be a positive value or a negative value. D must be a 32-bit register, and
the values in S; and S, must be floating-point values.

If the values in S; and S, are invalid, an operation error will occur, the
instruciton will not be executed, an operation error flag will be ON, and
the error code 16#0E19 will appear.

If the absolute value of an operation result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of an operation reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in O100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.

SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.

When MO is ON, the values in (D1, D0O) and (D3, D2) are converted into
binary floating-point values, and the conversion results are stored in
(D11, D10) and (D13, D12) respectively.

When M1 is ON, the binary floating-point value in (D11, D10) is raised to
the power of the binary floating-point value in (D13, D12), and the
operation result is stored in (D21, D20).

MO
— | DFLT DO D10
DFLT D2 D12
M1
—| —— DPOW | D10 D12 D20

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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D

INT

Converting a binary
floating-point number into a
binary integer

P S, D

Device

S K |16#| F |[KnM|KnS| D W T C \% 4

S

D

Explanation

L R 2

* 6 O o oo

Example

Pulse instruction| 16-bit instruction | 32-bit instruction (5 steps)

v - v

S: Source device; D: Conversion result
The binary floating-point value in S is converted into a binary value. The
integer part of the binary value is stored in D, and the fractional part of
the binary value is dropped.
The instruction is the opposite of APl 49 DFLT.
SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.
SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in 0100.
SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.
SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.
If a conversion result is 0, a zero flag will be ON.
If the fractional part of a conversion result is dropped, a borrow flag will
be ON.
If a converesion result is not in the range of -2,147,483,648 to
2,147,483,647, a carry flag will be ON.
When X0.1 is ON, the binary floating-point value in (D21, D20) is
converted into a binary value. The integer part of the binary value is
stored in (D31, D30), and the fractional part of the binary value is
dropped.

X0.1

F—— DINT D20 D30
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Sine of a binary

130 D SIN P S,D floating-point number

Device| X Y M S K |16#| F |[KnM|KnS| D W T C Vv 4

S O [ [ J

D [ [ ]

Pulse instruction | 16-bit instruction | 32-bit instruction (6 steps)

v - v

S: Source value; D: Sine value

Whether the source value in S is a radian or a degree depends on the
state of a radian/degree flag.

If a radian/degree flag is OFF, the source value in S is a radian.
Radian=Degree x11/180.
€ If aradian/degree flag is ON, the source value in S is a degree.
(0°<Degree<360°)
If an operation result is 0, a zero flag will be ON.
The sine of the source value in S is stored in D.
The relation between radians and sine values is shown below.
R S: Radian
R: Sinevalue

L R 2

Explanation

L R 2

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.
SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.
Aradian/degree flag is reset to OFF. The binary floating-point value in
(D1, DO) is a radian. When X0.0 is ON, the sine of the binary
Exam P le 1 floating-point value in (D1, DO) is stored in (D11, D10).
M1002
\

X0.0
\

RST |Radian/Degree flag

DSIN DO D10

Radian (Degree x ©/180)

| D1 I DO |Binaryfloating-pointvalue

U

Sine value
@ | D11 | D10 |Binaryfloating-pointvalue
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€ Aradian/degree flag is OFF. A degree is set by means of X0.0 or X0.1.
After the degree is converted into a radian, the sine of the radian will be

| (K30)—>(D11, D10)

Example 2 calculated.
—)|(?D—|DMOVP| K30 | D10
—>|((|).l—| DMOVP| K60 | D10

| (K60)—»(D11, D10)

M1000

—H——l DFLT| D10 | D14

| (D11, D10y (D15, D14) Binary floating-pointvalue

—| DEDIV| F3.1415926 |

F180.0 | D20

—|DEMUL| Dl4| D20

| D40

(T /180)—>» (D21, D20)
Binary floating-point value

(D41,D40) Radian

_| DSIN| D40 | D50

| (D41,D40) Radian —>

(D15,D14) Degree x (T /180) »

Binary floating-point value

(D51,D50) Sine
Binary floating-pointvalue

€ Aradian/degree flag is set to ON. The value in (D1, DO) is a degree in
the range of 0° to 360°. When X0.0 is ON, the sine of the value in (D1,

Exam P le 3 DO) is stored in (D11, D10). The value in (D11, D10) is a binary
floating-point value.
M1002
F—— SET |Radian/Degree flag
X0.0
—— DsIN DO D10
| D1 | DO |Degree
Sine

@ | pu1 | p1o |

Additional operations on floating-point numbers.

remark

Binary floating-point value
@ Please refer to section 5.3 for more information about performing
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API Instruction code Operand Function

131 D COS

Cosine of a binary

P S,D floating-point number

Device| X Y

M

S K |16#| F |KnM|KnS| D w T C Vv 4

S

D

Explanation

L R 2

Pulse instruction | 16-bit instruction | 32-bit instruction (6 steps)
v - v

S: Source value; D: Cosine value

Whether the source value in S is a radian or a degree depends on the
state of a radian/degree flag.

If a radian/degree flag is OFF, the source value in S is a radian.

Radian=Degree x11/180.

If a radian/degree flag is ON, the source value in S is a degree.
(0°<Degree<360°)

If an operation result is 0, a zero flag will be ON.

The cosine of the source value in S is stored in D.

The relation between radians and cosine values is shown below.
S: Radian
R: Cosine value

Radian/Degree flag: If a radian/degree flag is OFF, the source value in S
is a radian. If a radian/degree flag is ON, the source value in Sis a
degree in the range of 0° to 360°.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.
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€ Aradian/degree flag is reset to OFF. The binary floating-point value in
(D1, DO) is a radian. When X0.0 is ON, the cosine of the binary

Exam P le 1 floating-point value in (D1, DO) is stored in (D11, D10).
M1002
\ RST |Radian/Degreeflag
X0.0
| DCOS DO D10
= Radian (Degree x n/180)
© | D1 I DO l Binary floating-point value
@) | D11 | D10 Cosinevalue

Binary floating-pointvalue
€ Aradian/degree flag is set to ON. The value in (D1, DO) is a degree in
the range of 0° to 360°. When X0.0 is ON, the cosine of the value in (D1,

Exam Y le 2 DO) is stored in (D11, D10). The value in (D11, D10) is a binary
floating-point value.
M1002
| SET |Radian/Degree flag
X0.0
——1/ DcOs DO D10
& | b1 | bpo |Degree

Cosine

@ | D11 | D10 | Binary floating-point value
o € Please refer to section 5.3 for more information about performing
Additional operations on floating-point numbers.

remark
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API Instruction code Operand Function
132 D TAN p S, D Tangent of.a binary
floating-point number
Device Y M S 16#| F |[KnM|KnS| D | W T C Vv Z
S o o
D [ [
Pulse instruction |16-bit instruction| 32-bit instruction (6 steps)
v - v
€ S: Source value; D: Tangent value
€ Whether the source value in S is a radian or a degree depends on the

Explanation

L R 2

state of a radian/degree flag.
If a radian/degree flag is OFF, the source value in S is a radian.

Radian=Degree x11/180.

If a radian/degree flag is ON, the source value in S is a degree.
(0°<Degree<360°)

If an operation result is 0, a zero flag will be ON.

The tangent of the source value in S is stored in D.
The relation between radians and tangent values is shown below.

A

R: Tangent value

N

i

N‘BOJ
\’\:\
1= 150

T

f o
N\rl;

3

N Jw
AL

[N}

a

Y
(%)

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.
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€ Aradian/degree flag is reset to OFF. The binary floating-point value in

| (D1, DO) is a radian. When X0.0 is ON, the tangent of the binary
Exam ple 1 floating-point value in (D1, DO) is stored in (D11, D10).
M1002
F—— RST |Radian/Degree flag
X0.0
—— DTAN DO D10
Radian (Degree x n/ 180)
| D1 I DO Binary floating-point value
@ | D11 | D10 | Tangentvalue

Binary floating-pointvalue

€ Avradian/degree flag is set to ON. The value in (D1, DO) is a degree in
the range of 0° to 360°. When X0.0 is ON, the tangent of the value in

Example 2

(D1, DO) is stored in (D11, D10). The value in (D11, D10) is a binary
floating-point value.

M1002
\ SET | Radian/Degree flag
X0.0
—— DTAN DO D10
@& | p1 | bpo |Degree
Tangent
®| D11 | D10 |Binaryfloating—pointvalue
o @ Please refer to section 5.3 for more information about performing
Additional

operations on floating-point numbers.
remark
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API Instruction code Operand Function
133 D ASIN p S, D Arcs.me of a binary
floating-point number

Device| X Y M S K |16#| F |KnM|KnS| D W T C Vv 4

S (©) ([ [ J
D [ ] [ ]

Pulse instruction | 16-bit instruction | 32-bit instruction (6 steps)
v - v

€ S: Source value (binary floating-point value); D: Arcsine value

. ; —ainl
Explanatlon ¢ Arcsine yalue sin _ _ _
The relation between sine values and arcsine values is shown below.
R
S: Sine value

R:Arcsine value

e

-1,0 ) 0 11,0

L
N[H

*

The decimal floating-point value into which the sine value in S is
converted can only be in the range of -1.0 to +1.0. If it is not in the range,
the instruction will not be executed, an operation error flag will be ON,
and the error code 16#0E19 will appear.

If a conversion result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.

When X0.0 is ON, the arcsine of the binary floating-point value in (D1,
Exam pIe DO) is stored in )(([813 D10).

—— DASIN DO D10

* & oo

‘ D1 ‘ DO ‘ Binary floating-point value

Arcsine value

N ‘ Dil ‘ D10 ‘ Binary floating-point value
o € Please refer to section 5.3 for more information about performing
Additional operations on floating-point numbers.

remark
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API Instruction code Operand Function

134 D

ACOS

Arccosine of a binary

P S,D floating-point number

Device| X Y M S K |16#| F |[KnM|KnS| D W T C Vv Z
S o o
D o o
Pulse instruction|16-bit instruction | 32-bit instruction (6 steps)
v - v
€ S: Source value (binary floating-point value); D: Arccosine value

Explanation

*

Example

* O oo

Additional

remark

Arccosine value=cos™
The relation between cosine values and arccosine values is shown

below.
R

3

S: Cosinevalue
R:Arcconsine value

The decimal floating-point value into which the cosine value in S is
converted can only be in the range of -1.0 to +1.0. If it is not in the range,
the instruction will not be executed, an operation error flag will be ON,
and the error code 16#0E19 will appear.

If a conversion result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0O100.

SM1049 is the operation error flag in an Ox motion subroutine, and
SM953 is the operation error flag in O100.

When X0.0 is ON, the arccosine of the binary floating-point value in (D1,
DO) is stored in (D11, D10).

X0.0
F——DACOS| DO D10
‘ D1 ‘ DO ‘ Binary floating-point value

Arccosine value

oo ‘ D11 ‘ D10 ‘ Binary floating-pointvalue
Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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API Instruction code Operand Function

135 D ATAN

Arctangent of a binary

P S,D floating-point number

Device| X Y M

S K |16#| F (KnM|KnS| D w T C \% 4

S

D

.
Explanation

L R 4

Example

Additional

remark

Pulse instruction | 16-bit instruction| 32-bit instruction (6 steps)

v — v

S: Source value (binary floating-point value); D: Arctangent value
Arctangent value=tan™
The relation between tangent values and arctangent values is shown

below.

R
A
S: Tangent value

R:Arctangent value

N[= |

If a conversion result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

When X0.0 is ON, the arctangent of the binary floating-point value in
(D1, DO) is stored in (D11, D10).

X0.0
H——— DATAN | DO D10
‘ D1 DO ‘ Binary floating-pointvalue

Arctangent value

o ‘ D11 ‘ D10 ‘ Binary floating-point value
Please refer to section 5.3 for more information about performing
operations on floating-point numbers.

5-99



AH500 Motion Control Module Manual

136 D SINH

API Instruction code Operand Function
Hyperbolic sine of a
P S,D binary floating-point
number

Device| X Y M

S K |16#| F |KnM|KnS| D W T C Vv y4

S

D

.
Explanation

.
Example

.

.

.

.

.

.

- - ‘
Additional

remark

Pulse instruction | 16-bit instruction | 32-bit instruction (6 steps)
v - v

S: Source value (binary floating-point value); D: Hyperbolic sine value
Hyperbolic sine value=(e*-e®)/2

When X0.0 is ON, the hyperbolic sine of the hinary floating-point number
in (D1, DO) is stored in (D11, D10).

X0.0
—| DSINH DO D10
‘ D1 ‘ DO ‘ Binary floating-point value

Hyperbolic sine value

@‘ bil ‘ D10 ‘Binaryfloating-pointvalue

If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of a conversion reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If a converseion result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0O100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in 0100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in O100.

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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API Instruction code Operand Function
Hyperbolic cosine of a
137 D COSH P S,D binary floating-point
number
Device M S K |16#| F |[KnM|KnS| D w T C Y z
S (] (]
D { {
Pulse instruction | 16-bit instruction| 32-bit instruction (6 steps)
v - v
€ S: Source value (binary floating-point value); D: Hyperbolic cosine value

Example

Explanation

*

Additional

remark

Hyperbolic cosine value=(e®+e™®)/2

When X0.0 is ON, the hyperbolic cosine of the binary floating-point
number in (D1, DO) is stored in (D11, D10).

X0.0
F——DCOSH| DO D10
‘ D1 ‘ DO ‘ Binary floating-point value

Hyperbolic cosine value
o ‘ D11 ‘ D10 ‘ Binary floating-pointvalue

If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.
If the absolute value of a conversion result is less than the minimum
floating-point value available, a borrow flag will be ON.
If a conversion result is 0, a zero flag will be ON.
SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.
SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in ©100.
SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.
Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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API Instruction code Operand Function
Hyperbolic tangent of a
138 D TANH P S,D binary floating-point
number
Device| X Y M S K |16#| F |[KnM|KnS| D w T C Y Z
S (] (]
D { {

*
Explanation
*
Example
.
.
.
.
*
*
*

Additional

remark

Pulse instruction|16-bit instruction | 32-bit instruction (6 steps)

v - v

S: Source value (binary floating-point value); D: Hyperbolic tangent
value
Hyperbolic tangent value=(e®-e®°)/(e*+e™®)

When X0.0 is ON, the hyperbolic tangent of the binary floating-point
number in (D1, DO) is stored in (D11, D10).

X0.0
F—— DTANH| DO D10
‘ D1 ‘ DO ‘ Binary floating-pointvalue
Hyperbolic tangentvalue
Do ‘ D11 ‘ D10 ‘Binaryfloating-pointvalue

If the absolute value of a conversion result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of a conversion reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If a converseion result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is
the borrow flag in O100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.

Please refer to section 5.3 for more information about performing
operations on floating-point numbers.
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API Instruction code Operand Function

172 D ADDR P S1,S,, D Floating-point addition
Device Y M S K |16#| F |[KnM|{KnS| D | W T C Y z

SH O o ([

S, O { {

D [ (

.
Explanation :
.
.
.
.
.
.
.
*
Example 1
.
Example 2

Pulse instruction|16-bit instruction | 32-bit instruction (9 steps)
v — v

S;: Augend; S,: Addend; D: Sum

S; and S, can be floating-point values.

S; and S, can be floating-point values, or data registers in which
floating-point values are stored.

If S; and S, are data registers in which floating-point values are stored,
the function of API1 172 DAADR is the same as the function of API 120
DEADD.

The floating-point value in S, is added to the floating-point value in S;,
and the sum is stored in D.

S; and S, can be the same register. If the instruction DAADR is used
under the circumstances, the value in the register is added to itself
whenever the conditional contact is ON in a scan cycle. Generally, the
pulse instruction DADDRP is used.

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in O100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.

When X0.0 is ON, the floating-point value F1.0 is added to the
floating-point value F1.23456, and the sum F2.23456 is stored in (D11,
D10).

X0.0
— DADDR | F1.23456 F1.0 D10

When X0.0 is ON, the floating-point value in (D3, D2) is added to the
floating-point value in (D1, D0O), and the sum is stored in (D11, D10).

X0.0
}—1 — DADDR| DO D2 D10

5-103




AH500 Motion Control Module Manual

API Instruction code Operand Function

Floating-point

173 D| SUBR |P S1,S2, D subtraction

Device| X Y M S K |16#| F [KnM|KnS T C Vv 4

S o)
S, o)

e e e U
o0 o0 =

D

Pulse instruction|16-bit instruction | 32-bit instruction (9 steps)

v — v

Si: Minuend; S,: Subtrahend; D: Subtrahend

S; and S, can be floating-point values.

S; and S, can be floating-point values, or data registers in which

floating-point values are stored.

If S; and S; are data registers in which floating-point values are stored,

the function of API1 172 DSUBR is the same as the function of APl 121

DESUB.

The floating-point value in S, is subtracted from the floating-point value

in S4, and the difference is stored in D.

S; and S, can be the same register. If the instruction DSUBR is used

under the circumstances, the value in the register is subtracted from

itself whenever the conditional contact is ON in a scan cycle. Generally,

the pulse instruction DSUBRP is used.

If the absolute value of an oepration result is greater than the maximum

floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum

floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the

zero flag in O100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the

borrow flag in 0100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the

carry flag in 0100.

When X0.0 is ON, the floating-point value F1.0 is subtracted from the

floating-point value F1.23456, and the difference F0.23456 is stored in

Example 1 (D11, D10).

X0.0
—DSUBR | F1.23456 F1.0 D10

€ When X0.0 is ON, the floating-point value in (D3, D2) is subtracted from

the floating-point value in (D1, DO), and the difference is stored in (D11,
Example 2 D10).

Explanation

L R & X 4

* & 6 606 o o

X0.0
—— DSUBR| DO D2 D10
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API

Instruction code Operand Function

174

D

MULR

Floating-point

P S1,S2, D multiplication

Device

M

S K |16#| F |KnM|KnS T C \% 4

Sy

Sz

O
®

D

® e e U
o0 0 =

Explanation

Example 1

Example 2

* G0

® & 6 60 o o

Pulse instruction | 16-bit instruction | 32-bit instruction (9 steps)

v - v

S;: Multiplicand; S,: Multiplier; D: Product
S; and S, can be floating-point values.
S; and S, can be floating-point values, or data registers in which
floating-point values are stored.
If S; and S, are data registers in which floating-point values are stored,
the function of API 172 DMULR is the same as the function of APl 122
DEMUL.
The floating-point value in S; is multiplied by the floating-point value in
S,, and the product is stored in D.
S; and S, can be the same register. If the instruction DSUBR is used
under the circumstances, the value in the register is multiplied by itself
whenever the conditional contact is ON in a scan cycle. Generally, the
pulse instruction DMULRP is used.
If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.
If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.
If an operation result is 0, a zero flag will be ON.
SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in 0100.
SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in 0100.
SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.
When X0.0 is ON, the floating-point value F1.23456 is multiplied by the
floating-point value F1.0, and the product F1.23456 is stored in (D11,
D10).

X0.0
——— DMULR | F1.23456 F1.0 D10

When X0.0 is ON, the floating-point value in (D1, DO) is multiplied by
the floating-point value in (D11, D10), and the product is stored in (D21,
D20).

X0.1
—— DMULR| DO D10 D20
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API Instruction code Operand Function

175 D DIVR

P S, S,, D Floating-point division

Device| X Y

M

S K | 16#| F |KnM|KnS T C \% Z

Sy

Sz

@)
@)

D

e e e T
o000 =

Explanation

Example 1

Example 2

* S0

® & 6 606 o o

Pulse instruction | 16-bit instruction | 32-bit instruction (9 steps)

v — v

S,: Dividend; S,: Divisor; D: Quotient

S; and S, can be floating-point values.

S; and S, can be floating-point values, or data registers in which
floating-point values are stored.

If S; and S, are data registers in which floating-point values are stored,
the function of API 172 DDIVR is the same as the function of APl 123
DEDIV.

The floating-point value in S; is divided by the floating-point value in S,
and the product is stored in D.

S; and S, can be the same register. If the instruction DSUBR is used
under the circumstances, the value in the register is divided by itself
whenever the conditional contact is ON in a scan cycle. Generally, the
pulse instruction DDIVRP is used.

If the absolute value of an oepration result is greater than the maximum
floating-point value available, a carry flag will be ON.

If the absolute value of an oepration reuslt is less than the minimum
floating-point value available, a borrow flag will be ON.

If an operation result is 0, a zero flag will be ON.

SM1064 is the zero flag in an Ox motion subroutine, and SM968 is the
zero flag in O100.

SM1065 is the borrow flag in an Ox motion subroutine, and SM969 is the
borrow flag in O100.

SM1066 is the carry flag in an Ox motion subroutine, and SM970 is the
carry flag in 0100.

When X0.0 is ON, the floating-point value F1.23456 is divided by the
floating-point value F1.0, and the quotient F1.23456 is stored in (D11,
D10).

X0.0
| DDIVR | F1.23456 F1.0 D10

When X0.0 is ON, the floating-point value in (D1, DO) is divided by the
floating-point value in (D11, D10), and the quotient is stored in (D21,
D20).

X0.1
—— DDIVR DO D10 D20
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API Instruction code Operand Function

215~217 D LD# S1,'S, Logical operation

Device| X Y M S K |16#| F |KnM|KnS| D W T C \% Z

S O O [ ([ [ [ ] ] [ @) O

S, o | O [ ] e o o e O o | O

Pulse instruction|16-bit instruction (5 steps)|32-bit instruction (7 steps)

- v v

S,: Source device 1; S,: Source device 2

The instruction is used to compare the value in S; with that in S,. If the
comparison result is not 0, the condition of the instruction is met. If the
comparison result is 0, the condition of the instruction is not met.

€ The instruction LD# can be connected to a busbar directly.

L R 4

Explanation

APINo.| 16bit | 32-bit ON OFF
instruction | instruction
215 LD& DLD& S &[S, |#0(S;1|&|S,|=0
216 LD| DLD| S1|1/S2|#0(S1|||S2|=0
217 LD" DLD” S1|"MS2|#0 (S| "|S,|=0
€ & Logical AND operation
€ | Logical OR operation
€ " Logical exclusive OR operation
€ If a 32-bit counter is used, the 32-bit insturciton DLD# must be used. If a
32-bit counter and the 16-bit instruction LD# are used, ,a program error
will occur, and the ERROR LED indicator on the motion control module
will blink. (C200~C255 are 32-bit counters.)
€ Alogical AND operator takes the values in CO and C10, and performs

the logical AND operation on each pair of corresponding bits. If the
operation result is not 0, Y1.0 will be ON.

€ Alogical OR operator takes the values in D200 and D300, and performs
the logical OR operation on each pair of corresponding bits. If the
operation result is not 0 and X0.1 is ON, Y1.1 will be set to ON.

€ Alogical operator XOR takes the values in C240 and C241, and
performs the logical exclusive OR operation on each pair of
corresponding bits. If the operation result is not 0, or if M3 is ON, M50

Example

will be ON.
LD & co C10 —.
X0.1
LD | D200 | D300 —F———- SET Y1.1
DLDA | C240 | C241 M50
M3
— |
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API

Instruction code

Operand Function

218~220

D

AND#

S, S, Logical operation

Device

M

K | 16# KnM|KnS| D W T C \% 4

Sy

@) @) [ ([ [ ] [ ] [ @) ©)

Sz

@) @) [ ] L @) O

Explanation

Y

Example

N —

L R 2

L R B X 2

L 2

Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (7 steps)

v v

S;: Source device 1; S,: Source device 2

The instruction is used to compare the value in S; with that in S,. If the
comparison result is not 0, the condition of the instruction is met. If the
comparison result is 0, the condition of the instruction is not met.

The instruction AND# is connected to a contact in series.

API No. 16-bit 32-bit ON

OFF

instruction

instruction

218

AND&

DAND&

S1

&

Sz

#0

S1

82:

219

AND|

DAND]

S1

Sz

#0

Si[|S2

220

AND?

DAND?

S1

AN

Sz

#0

&
I
AN

S:

82:

&: Logical AND operation

|: Logical OR operation

. Logical exclusive OR operation
If a 32-bit counter is used, the 32-bit instruction DAND# must be used. If
a 32-bit counter and the 16-bit instruction AND# are used, a program
error will occur, and the ERROR LED indicator on the motion control
module will blink. (C200~C255 are 32-bit counters.)
When X0.0 is ON, a logical AND operator takes the values in CO and
C10, and performs the logical AND operation on each pair of
corresponding bits. If the operation result is not 0, Y1.0 will be set to ON.
When X0.1 is OFF, a logical OR operator takes the values in D10 and
DO, and performs the logical OR operation on each pair of
corresponding bits. If the operation result is not 0, Y1.1 will be ON.
When X0.2 is ON, a logical XOR operator takes the values in (D201,
D200) and (D101, D100), and performs the logical exclusive OR
operation on each pair of corresponding bits. If the operation result is
not 0, or if X0.3 is ON, M50 will be ON.

X0.0
— —

AND &

Co

C10

AND |

D10

DO

DAND A

D200

D100

SET

Y1.1

M50
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API Instruction code Operand Function

221~-223|| D OR#

S1, S, Logical operation

Device| X Y

M

S K |16#| F |KnM|KnS| D W T C \% Z

Sy

O ©) [ ([ [ ] [ ] [ ] [ ©) @)

Sz

o | O e o o o o ® O | O

Explanation

Example

L R 4

L X X X 2

*

Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (7 steps)

- v v

S,: Source device 1; S,: Source device 2

The instruction is used to compare the value in S; with that in S,. If the

comparison result is not 0, the condition of the instruction is met. If the

comparison result is 0, the condition of the instruction is not met.

The instruction OR# is connected to a contact in parallel.

A, | et S ON OFF
instruction | instruction

221 OR& DOR& S, |& S, [#0 S, |& S, =0

222 OR| DOR| Si[]/S2/#0 |S;|]|S2|=0

223 ORM DOR? S, |[MS,[#0 SN S, =0

&: Logical AND operation

|: Logical OR operation

~: Logical exclusive OR operation

If a 32-bit counter is used, the 32-bit instruction DOR# must be used. If a
32-bit counter and the 16-bit instruction OR# are used, a program error
will occur, and the ERROR LED indicator on the motion control module
will blink. (C200~C255 are 32-bit counters.)

When X0.1 is ON, Y0.0 is ON. Besides, when a logical AND operator
performs the logical AND operation on each pair of corresponding bits in
C0 and C10, and the operation result is not 0, Y0.0 is ON.

When X0.2 and M30 are ON, M60 is ON. When a logical OR operator
performs the logical OR operation on each pair of corresponding bits in
the 32-bit register (D11, D10) and the 32-bit register (D21, D20), and the
operation result is not 0, M60 is ON. Besides, when the logical XOR
operator performs the logical exclusive OR operation on each pair of
corresponding bits in the 32-bit counter C2350 and the 32-bit register
(D201, D200), and the operation result is not 0, M60 is ON.

X0.1
— | Y0.0
— OR g Co cio

X0.2 M30
— | [l M60

— DOR| | D10 D20

—1 DOR ~| C235 D200 [—
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API Instruction code Operand Function
224~230| | D LDX S, S, Comparing values
Device| X Y M S K |16#| F |KnM|KnS| D w T C Y z

S O O (] (] o (] { (] O O

S, O O ([ { o (] { { O O

Pulse instruction | 16-bit instruction (5 steps) | 32-bit instruction (7 steps)
- v v
€ S;: Source device 1; S,: Source device 2

Explanation ¢

Example

L R 4

The instruction is used to compare the value in S; with that in S,. Take
the instruction LD= for instance. If the comparison result is that the value
in S; is equal to that in S,, the condition of the instruction is met. If the
comparison result is that the value in S; is not equal to that in S,, the
condition of the instruction is not met.

The instruction LD can be connected to a busbar directly.

RN ins%ﬁ]glt?on ins::)rzljggon ON OFF
224 LD = DLD = S:=S5; Si1#S;
225 LD > DLD > S;1>S; Si<S,
226 LD < DLD < S:1<S; Si12S,

228 LD< > DLD< > | S;#S; S:1=S,

229 LD< = DLD < = S,<S, $:>S,
230 LD> = DLD > = S.=S, S$:<S,

If a 32-bit counter is used, the 32-bit insturciton DLD>X must be used. If a

32-hit counter and the 16-bit instruction LD>X are used, ,a program error
will occur, and the ERROR LED indicator on the motion control module
will blink. (C200~C255 are 32-bit counters.)

When the value in C10 is equal to K200, Y1.0 is ON.

When the value in D200 is greater than K-30, and X0.1 is ON, Y1.1 is set
to ON.

When the value in C200) is less than K678,493, or when M3 is ON, M50
is ON.

1 b= | k200 | c10

— LD> D200 K-30 — pb—— SET Y1.1

1 DLD> | K678493| C200 M50

M3
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API Instruction code Operand Function
232~238| | D ANDX S, S, Comparing values
Device Y M S K |16#| F |KnM|KnS| D w T C Y z

S: O O o (] ([ ] ([ o O O

S, O O ( ] [ o ( { O O

Pulse instruction| 16-bit instruction (5 steps) | 32-bit instruction (7 steps)
- v v
€ Si: Source device 1; S,: Source device 2

Explanation ¢

Example

—/—— AND<>| K-10 DO SET Y1.1

The instructions are used to compare the value in S; with that in S,.
Take the instruction AND= for instance. If the comparison result is that
the value in S; is equal to that in S,, the condition of the instruction is
met. If the comparison result is that the value in S; is not equal to that in
S,, the condition of the instruction is not met.

The instruction ANDX is connected to a contact in series.

AUt ins%ﬁ]glction ins?rzl;?[tion ON OFF
232 AND = DAND = S:1=S; Si#S;
233 AND > DAND > S:1>S; SisS;
234 AND < DAND < S:1<S; Si2S;
236 AND< > | DAND< > S1#S; S1=S;
237 AND < = DAND < = Si5S; S1>S;
238 AND > = DAND > = S12S, S:1<S;

If a 32-bit counter is used, the 32-bit insturciton DAND>< must be used. If

a 32-bit counter and the 16-bit instruction AND>X are used, ,a program
error will occur, and the ERROR LED indicator on the motion control
module will blink. (C200~C255 are 32-bit counters.)

When X0.0 is ON and the present value in C10 is equal to K200, Y1.0 is
ON.

When X0.1 is OFF and the value in DO is not equal to K-10, Y1.1 is set
to ON.

When X0.2 is ON and the value in (D11, D10) is less than 678,493, or
when M3 is ON, M50 is ON.

X0.0
| —— AnD= | k200 | c10

X0.1

— — DAND> | K678493| D10 M50
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API Instruction code Operand Function

240~246| |D ORX S, S, Comparing values

Device| X Y M S K |16#| F |KnM|KnS| D \Wi T C \% Z

S; O ©) [ ( e o ] [ o | O

S, o | O ®e o o o o o O | O

Pulse instruction |16-bit instruction (5 steps)| 32-bit instruction (7 steps)

- v v

€ S;: Source device 1; S,: Source device 2
EXp lanation L 2 Thel instruc'tions are used to compare the valu_e inS; With.that in S,. Take
the instruction OR= for instance. If the comparison result is that the value
in S; is equal to that in S,, the condition of the instruction is met. If the
comparison result is that the value in S; is not equal to that in S,, the
condition of the instruction is not met.

€ The instruction ORX is connected to a contact in parallel.
16-bit 32-bit

AR instruction | instruction ON OFF
240 OR = DOR = S1=5; Si1#S,
241 OR> DOR > S1>S; SisS,
242 OR< DOR < S$1<S; Si12S;
244 OR< > DOR< > Si#S; S1=S;
245 OR< = DOR< = Si<S, S;1>S;
246 OR> = DOR > = Si12S, S:<S;

€ If a 32-bit counter is used, the 32-bit insturciton DOR>¥ must be used. If

a 32-bit counter and the 16-bit instruction OR>X are used, ,a program
error will occur, and the ERROR LED indicator on the motion control
module will blink. (C200~C255 are 32-bit counters.)

When X0.1 is ON, or when the present value in C10 is equal to K200,
Y0.0 is ON.

When X0.2 and M30 are ON, or when the value in (D101, D100) is
greater than or equal to K100,000, M60 is ON.

Example | o

X0.1
— | Y0.0
—{ OR= K200 C10

X0.2 M30
— | | J M60
— DORx | D100 | K100000
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API Instruction code Operand Function

Interchanging the high
byte in a device with

152 D SWAP P S the low byte in the
device
Device| X Y M S K |16#| F [KnM|KnS| D | W | T C Y Y4
S (] o e | O [ o O O
Pulse instruction | 16-bit instruction (3 steps)| 32-bit instruction (3 steps)
v v v
€ S: Source device
i € When the 16-bit instruction is executed, the high eight bits in S are
E Xp lanation interchanged with the low eight bits in S.
When the 32-bit instruction is executed, the high eight bits in S are
interchanged with the low eight bits in S, and the high eight bits in S+1
are interchanged with the low eight bits in S+1.
€ Generally, the pulses instructions SWAPP and DSWAPP are used.
€ When X0.0 is ON, the high byte in DO is interchanged with the low byte
| in DO.
Example 1 X0.0
——swapPpP| DO
DO
[High eightbits [Low eight bits]
€ When X0.0 is ON, the high eight bits in D11 are interchanged with the
| low eight bits in D11, and the high eight bits in D10 are interchanged with
Example 2 the low eight bits in D10.

X0.0
t——pswar | D10
D11 D10

[High eight bits [ Low eightbits| |[High eight bits |Low eight bits |

' T~
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API Instruction code Operand Function
154 D RAND P S, S, D Random value
Device M S K |16#| F |[KnM|KnS| D | W | T C Y z
S1 O O o ) { { [ o O O
S, O O ( ([ ([ ([ o { O O
D o ([ (] (] o [ O O
Pulse instruction|16-bit instruction (7 steps)|32-bit instruction (9 steps)
v v v
€ S;: Minimum random value; S,: Maximum random value; D: Result
; 4 16-bit instruction: The value in S; and the value in S, are in the range of
Explanatlon KO to K32,767.
32-bit instruction: The value in S; and the value in S, are in the range of
KO to K2,147,483,647.
€ The value in S; must be less than the value in S,. If the value in S; is
greater than the value in S,, an operation error will occur.
If KnM/KnS is used, it is suggested that M device numbers/S device
numbers should start from a number which is a multiple of 16 in the
decimal numeral system, e.g. KAMO and K4S16 (decimal numeral
system).
€ When X0.0 is ON, the instruction RAND is used to generate a random

Example

value in the range of the value in DO to the value in D10, and the random
value is stored in D20.

X0.0

F— RAND DO D10 D20
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API Instruction code Operand Function
202 SCAL P S1,S,, 53, D Scale
Device| X Y M S K |16#| F |KnM|KnS| D w T C Y z
S: O O (] {
S, O O ] (]
Sz O O ® {
D o {
Pulse instruction|16-bit instruction (7 steps)|32-bit instruction
v v —
€ S;: Source device; S,: Slope (Unit: 0.001); Ss: Offset; D: Destination
; device
Explanation . :
pia atio € Thevaluesin S;, S,, and S; must be in the range of -32767 to 32767.
€ Equation;: D=(5;xS,)+1000+S;

4 To obtain the value in S;, users have to use the slope equation below,
round the result to the nearest integer, and get a 16-bit integer. To obtain
the value in Sg, the users have to use the offset equation below, round
the result to the nearest integer, and get a 16-bit integer.

Slope equation: S,=[(Maximum destination value—Minimum destination
value)+(Maximum source value—Minimum source value)]x1,000
Offset equation: S;= Minimum destination value—Minimum source
valuexS,+1,000
Output curve
Destination value
A
Maximum destination value
N REEELEE TRy
g Dy
L ; ! é » Source value
Minimum source valuei S1 'Maximum source value
: - emaa- ."..._.._.._..4
Minimum destination value
€ Suppose the values in Sy, Sy, and S; are 500, 168, and -4 respectively.
E le 1 When X0.0 is ON, the instruction SCAL is executed, and a scale is
Xxample stored in DO.
€ Equation: D0=(500%168)+1000+(-4)=80

X0.0
}—H SCAL | k500| K168 | K-4 DO
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.
Example 2
.
. .
Additional
remark .
.
.

Destination value
A

b Slope=168
Offset=-4
‘ ‘ » Source value
0 S1=500

Suppose the values in Sy, S,, and S; are 500, -168, and 534
respectively. When X0.0 is ON, the instruction SCAL is executed, and a
scale value is stored in D10.

Equation: D10=(500%-168)+1000+534=450

X1.0
}—H SCAL | K500 | K-168| K534 | D10

Destination value
A

Slope=-168

Offset=534

» Source value

0 S1=500

Only when a slope and an offset are known can the instruction SCAL be
used. If users do not know a slope and an offset are unknown, it is
suggested that users should use the instruction SCLP.

The value in S, must be in the range of —32,768 to 32,767 (The actual
value in S, must be in the range of —32,768 to 32,767.) If the value in S,
is not in the range, please use the instruction SCLP instead.

If users use the slop equation above, the maximum source value must
be greater than the minimum source value, and the maximum
destination value do not have to be greater than the minimum
destination value.

If the value in D is greater than 32,767, the value stored in D will be
32,767. If the value in D is less than -32,768, the value stored in D will be
-32,768.
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API Instruction code Operand Function

203 D SCLP P S, S, D Parameter scale
Device| X Y M S K |16#| F |[KnM|KnS| D | W T C Y, Z

SH O @) o {

S, O O ( o

D [ o

L R 4

Explanation

L R 2

L R 4

Pulse instruction| 16-bit instruction (7 steps) | 32-bit instruction (9 steps)
v v v

S;: Source device; S,: Parameter (Unit: 0.001); D: Destination device
16-bit instruction: The setting of S, is described below.

DD Parameter Setting range
number
S, Maximum source value -32768~32767
S,+1 Minimum source value -32768~32767
S,+2 Maximum destination value |-32768~32767
S,+3 Minimum destination value |-32768~32767

If the 16-bit instruction is used, S, will occupy four consecutive devices.
32-bit instruction: The setting of S, is decribed below.

Device Setting range
Parameter ing-poi
number Integer Floating-point
value
S, Sy+1 Maximum
source value
Minimum source .
S2+2, 52%3 | alue -2,147,483,648~ ﬁg:t’i';g_poim
S,+4, S,+5 Max_lmu_m 2,147,483,647 values available
destination value
Minimum
S2%6, So*7| estination value

If the 32-bit instruction is used, S, will occupy eight consecutive devices.
Flag: M1162 is a decimal integer/binary floating-point value flag. (ON:
Binary floating-point value)

Equation: D=[(S;—Minimum source value)x(Maximum destination
value—Minimum destination value)]+(Maximum source value—Minimum
source value)+Minimum destination value

Relation between the source value in S; and the destination value in D:
y=kx+b

y=Destination value (D)

k=Slope=(Maximum destination value—Minimum destination
value)+(Maximum source value—Minimum source value)

x=Source value (S;)

b=0ffset =Minimum destination value—Minimum source valuexSlope
After the parameters above are substituted for y, k, X, and b in the
equation y=kx+b, the equation below will be obtained.

y=kx+b=D=kS;+b=SlopexS; + Offset = SlopexS; + Minimum destination
value—Minimum source valuexSlope=Slopex(S;—Minimum source value)
+ Minimum destination value =(S;—Minimum source value)x(Maximum
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Example 1

destination value—Minimum destination value)+(Maximum source
value—Minimum source value) + Minimum destination value

&4 Ifthe value in S, is greater than the maximum source value, the value in
S, will be equal to the maximum source value. If the value in S; is less
than the minimum source value, the value in S; will be equal to the
minimum source value. After input values and parameters are set, an
output curve will be gotten.

Destination value

Maximum destination value

Source value

Minimum source value | i Maximum source value

Minimum destination value

€ Suppose the value in S; is 500, the maximum source value in DO is
3,000, the minimum source value in D1 is 200, the maximum destination
value in D2 is 500, and the minimum destination value in D3 is 30. When
X0.0 is ON, the instruction SCLP is executed, and a scale is stored in
D10.

4 Equation: D10=[(500—-200)x(500-30)]+(3,000-200)+30=80.35
80.35 is rounded to the nearest integer, and becomes 80. 80 is stored in
D10.

X0.0
—4 MOV | K3000| DO
MOV K200 D1
MOV | K500 D2
MOV K30 D3
X0.0
— | SCLP | K500| DO D10

Destination value
A

Maximum destination ---- o oo it
value=500

Minimum destination |feessmssss
value=30 { S13500
! d : » Source value
0 [Minimum Maximum
source value=200 source value=3000
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€ Suppose the value in S; is 500, the maximum source value in DO is

3,000, the minimum source value in D1 is 200, the maximum destination
Exam P le 2 value in D2 is 30, and the minimum destination value in D3 is 500. When

X0.0 is ON, the instruction SCLP is executed, and a scale is stored in
D10.

€ Eequation: D10=[(500-200)%(30-500)]+(3,000-200)+500=449.64
449.64 is rounded to the nearest integer, and becomes 450. 450 is
stored in D10.

X0.0
—14 MOV | K3000| DO
MOV K200 D1
MOV | K30 D2
MOV | K500 D3
X0.0
— | SCLP | K500| DO D10

Destination value

Minimum destination

value=500 :
D mrE R

Maximum destination
value=30

S14500 i

» Source value
0 | Minimum Maximum

source value=200 source value=3000

€ Suppose S; is D100, the value in D100 is F500, the maximum source
value in DO is F3000, the minimum source value in D2 is F200, the
maximum destination value in D4 is F500, and the minimum destination
value in D6 is F30. When X0.0 is ON, M1162 is set to ON, the instruction
DSCLP is executed, and a scale is stored in D10.

€ Equation: D10=[(F500-F200)x*(F500-F30)]+(F3000—F200)+F30=F80.35
F80.35 is rounded to the nearest integer, and becomes F80. F80 is
stored in D10.

X0.0

|t} SET | M1162
DMOVR| F500 | D100
DMOVR| F3000 | DO
DMOVR| F200 D2
DMOVR| F500 D4
DMOVR| F30 D6

X0.0
— | DSCLP| D100 | DO D10
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Additional
remark

€ 16-bit instruction: The value in S; is in the range of the minimum source

value and the maximum source value, i.e. the value in S; is in the range
of -32,768 to 32,767. If the value in S; exceeds the minimum source
value/the maximum source value, the minimum source value/the
maximum source value will be used.

32-bit instruction: The integer in S; is in the range of the minimum source
value and the maximum source value, i.e. the integer in S; is in the
range of -2,147,483,648 to 2,147,483,647. If the integer in S; exceeds
the minimum source value/the maximum source value, the minimum
source value/the maximum source value will be used.

32-bit instruction: The floating-point value in S; is in the range of the
minimum source value and the maximum source value, i.e. the
floating-point value in S; is a 32-bit floating-point value available. If the
floating-point value in S; exceeds the minimum source value/the
maximum source value, the minimum source value/the maximum source
value will be used.

If users use the instruction, the maximum source value must be greater
than the minimum source value, and the maximum destination value do
not have to be greater than the minimum destination value.
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API Instruction code Operand Function
256 CIN = S Negated conditional
Jjump
Device| X Y M S K |16#| F |KnM|KnS| D w T C \% 4
P
Pulse instruction|16-bit instruction (3 steps)| 32-bit instruction
v v -
€ S: Pointer (S is in the rage of PO~P255. A pointer does not support V

Explanation

Example

devices and Z devices)

If the conditional contact connected to CJIN is ON, the next address will

be executed. If the conditional contact connected to CJIN is not ON, the

address to which S points will be executed.

If some part of the main program 0100 does not need to be executed,

users can use CJN or CJINP to shorten the scan time. Besides, if a dual

output is used, users can use CJ or CJP.

If the program specified by a pointer is prior to the instruction CJIN, a

watchdog timer error will occur, and the main program 02100 will not be

executed. Please use the instruction carefully.

The instruction CJIN can specify the same pointer repeatedly. The

pointer specified by CIN can not be the same as the pointer specified by

CALL, otherwise an error will occur.

When the instruction CIN/CJINP in a program is executed, the actions of

the devices in the program are as follows.

e The states of the Y devices, the states of the M devices, and the
states of the S devices in the program remain the same as those
before the execution of the jump.

e The 10 millisecond timers in the program stop counting.

e The general counters in the program stop counting, and the general
applied instructions in the program are not executed.

e If the instructions which are used to reset the timers in the program
are driven before the jump is executed, the timers will still be reset
during the execution of the jump.

When X0.0 is OFF, the execution of the program jumps from address 0

to address N (P1), and the address between address 0 and address N

are skipped.

When X0.0 is ON, the execution of the program starts from address 0,

and the instruction CJN is not executed.

(Negated conditional jump)

X0.0

.o
; X0.1 ﬂ
. G

X0.2

Y@
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API Instruction code Operand Function

257 JMP S Unconditional jump

Device| X Y M S K |16#| F |KnM|KnS| D W T C \% Z

P

Pulse instruction |16-bit instruction (3 steps)| 32-bit instruction

v v -

The function of JMP is similar to the function of CJ. CJ must be driven by
a contact whereas JMP does not have to be driven by a contact.

EXp lanation The pulse instruction JMPP is not supported.

€ After address 0 is scanned, address N will be executed whether there is
a conditional contact before the instruction JMP (and whether the
conditional contact is ON or OFF), and the addresses between address
0 and address N (P1) will be skipped.
(Unconditional jump)

o P

Example
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API Instruction code Operand

Function

258

BRET

Returning to a busbar

Example

Explanation

L R 2

Pulse instruction

16-hit instruction (1 step)|32-bit instruction

v

The instruction BRET does not have to be driven by a contact.
After the instruction BRET is executed, the instructions which should be
driven by a conditional contact will seem to be connected to a busbar,

and will be executed.

In the general program shown below, the instructions are executed only

when X0.0 is ON.
X0.0

|
[

MOV

K500

D10

CJ

P10

After the instruction BRET is added, the instructions which should be
driven by a contact will seem to be connected to a busbar, and will be

executed.

BRET
MOV | K500 D10
CJ P10
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API Instruction code Operand Function
Converting a 16-bit
259 MMOV P S, D value into a 32-bit value
Device| X Y M S K |16#| F |KnM|KnS| D w T C Vv Z
S O O [ () (] o (] ) O O
D [ ([ { ] [ ) ) O O
Pulse instruction |16-bit instruction (1 step)| 32-bit instruction
v v -
€ S: Source device (16-bit device); D: Destination device (32-bit device)
i € The value in the 16-bit device S is transferred to the 32-bit device D. The
EXp lanation sign bit in S is duplicated, and stored in D.
€ When X2.3is ON, the value in D4 is transferred to D6 and D7.
Example s
X P —— MMOV D4 D6
AT b15 bo
0 B ESIG e [1[o]o[2]1]o[o]1|0]2]2]1]0]ofo[1| D4
Q"’-.,_'t]_' = __n S_iv (g..n\",» S— ——

\J B.& D
[1]a]a|a]a]a|a]aa]a]a]a]a]a]a]2]2]0]o]2]1]o]o]2]0]2]1]2]0]0]o]:| D7, D6
b31 b16 b15 b0

Bit 15 is D4 is transferred to bit 15~ bit 31 in (D7, D6). The value in (D7,
D6) becomes a negative value. (The value in D4 is also a negative
value.)

5-124



Chapter 5 Applied Instructions

API Instruction code Operand Function
Converting a 32-bit
260 RMOV P S, D value into a 16-bit value
Device| X Y M S K |16#| F |[KnM|KnS| D | W T C Y z
S O O ® o (] o o () ©) O
D ] [ ([ ] (] ) O O
Pulse instruction| 16-bit instruction (6 steps) |32-bit instruction
v v -
€ S: Source device (32-bit device); D: Destination device (16-bit device)

Explanation ¢

*

Example

Data in the 32-bit device S is transferred to the 16-bit device D. The sign
bitin S is retained.

When X2.4 is ON, data in D6 and D7 is transferred to D4.
X2.4
F—— RMOV D6 D4

b31 b16b15 b0
[1]a]a]a]a]a]a]a]a]a]a ] e 2] ]2 ]f2fo[o]1]2]o]o]2]0]1]1]1]0]o|0|1| D7, D6

L

[1]ofo[1]1]o[o[1[o]2]1]1[o[o[o]1] D4
b15 b0

When X2.4 is ON, bit 31 in D7 is transferred to bit 15 in D4, bit O~bit 14
in D6 are transferred, and bit 15~bit 30 in D6 and D7 are not transferred.

5-125



AH500 Motion Control Module Manual

5.7 Motion Control Function Block Table

Model Page
Type Name Description 10PM/
no.
20MC 15PM 05PM
Absolute single-speed motion Star_tlng ahsolute single-speed v v v [5-136
motion
Relative Single-speed Motion itgtrit(')?]g relative single-speed v v v [5-139
Absolute Two-speed Motion Star_t ing absolute two-speed 4 v v [5-144
motion
Relative Two-speed Motion itgtritcljr:]g relative two-speed v v v’ |5-148
Inserting single-speed motion |Inserting single-speed motion v v v |5-152
Inserting two-speed motion Inserting two-speed motion v v v’ |5-156
JOG motion Starting jog motion v v v’ |5-160
;C>_ Manual pulse generator mode Enabling a manual pulse v v v |5-163
5 generator mode
3 Retuning home Starting motion of returning home | - v v |5-166
§ Stopping uniaxial motion Stopping the motion of the axis v v v |5-169
= specified
S |Parameter setting 1 Setting motion parameters v v v [5-172
§ Parameter setting 2 Setting motion parameters v v v [b-174
g_' Reading the present Reading the present v v v 5177
= |Position/speed of an axis position/speed of an axis
= - .
S State of an axis Reading and clearing the_ present| v v 5179
o erroneous state of an axis
; Setting the present position of |Setting the present position ofan | v v 5181
9 |an axis axis
& |Setting the polarities of input  |Setting the polarities of input v v v 5183
terminals terminals
Electronic gear motion Starting electronic gear motion 4 v v [5-186
Electronic cam motion Starting electronic cam motion v v v |5-188
Reading a cam point Reading a particular point in a v v v 5192
cam chart
Writing a cam point Modifying a particular point in a v v v 5194
cam chart
Calculating a synchronization |Calculating a synchronization v v v 5196
ratio ratio
Creating a cam curve Creating a cam curve v v v [5-198
Updating a cam curve Updating a cam curve v v v [5-201
= Setting the parameters of Sett_mg the parameters of G-code| v v 5203
c |G-code motion motion
& |[Executing G-code motion Setting and executing an Ox v v v’ |5-204
o motion subroutine
g Stopping G-code motion Stopplng the e>_<ecut|on of an Ox v v v 5207
o= motion subroutine
§ g Reading an M-code Reading an M-code v 5-209
® S |Multiaxial absolute linear Starting multiaxial absolute linear| 5.212
5 interpolation interpolation
= _Multiaxial_ relative linear _Starting multiaxial relative linear v v v 5214
2 linterpolation interpolation
S Stopping multiaxial linear Stopping multiaxial linear v v v 5216
interpolation interpolation
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Model

— Page
Type Name Description 10PM/
20MC 05PM| no.
15PM
Starting/Stopping a servo drive i:?/g'g%:éiﬁgépg'nng tlgl(\e/lcs:eNr\é?r v - - 5217
Resetting a servo drive 5;;32;” dgézeasgalgﬂg\!re v - - 5-219
. Writing the value of a parameter
- V\grlgzqge:g?ix?cl)uae ;;r?/o drive into the servo drive specified on v - - 5221
g P a DMCNET
= Readi
5 . eading the value of a parameter
= Raeriilqr:e%etrhm?rc\)/ril;eszfr\?o drive | from the servo drive specified on 4 - - 5-224
g P a DMCNET
2 Instructing a servo drive to Instructing the servo drive
S et J specified on a DMCNET to return| v | - - 5227
% eturn home home
9 ———— .
& |Initializing a servo drive Isr;teli::‘izelzggotr?z ?Del\av((:)l\?lg'\lfe v - - [5-230
Instructing a servo drive to Instructing the servo drive
9 specified on a DMCNET to v - - 5233
capture values capture values
Setting an Ethernet IP address (?fe :ﬁg%gguihfsrggt IP address v 4 v [5-235
Backing a main program up Backing a main program up onto v v v 5237
onto an SD card an SD card
Backing the values in devices | Backing the values in the devices v v v 5
g up onto an SD card in a module up onto an SD card 5-238
e Restoring the values in devi Reading the values in the
g ine;noglggcar?j values In devices | yevices specified from the file v v v’ |5-240
5 specified in an SD card
2 High-speed counter Starting a high-speed counter v v v |5-242
S |High-speed timer Starting a high-speed timer v v v [5-244
S |Setting high-speed comparison | Starting high-speed comparison v v v’ |5-246
§ Resetting high-speed Resetting high-speed v v v 5249
g comparison comparison
S |Setting high-speed capture Starting high-speed capture v v v [5-251
g |High-speed masking Starting high-speed masking v v v |5-254
] . . .
& |Setting an interrupt fﬁétrlggﬂt:: trigger for an interrupt| v v [5-255
Absolute encoder Starting the reading of the i v . 5257

position of an absolute encoder
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5.8 Introduction of the Pins in a Motion Control
Function Block

5.8.1 Definitions of Input Pins/Output Pins

Common input pins and output pins in motion control function blocks are listed below. The pins
listed below do not appear in a single motion control function block. For example, a motion control
function block only has one input pin, that is, it has either the Execute input pin or the Enable input

pin.

Input pin
Name Description Format Setting value
Execute Starting the motion control function block BOOL True/False
Enable Starting the motion control function block BOOL True/False
Output pin
Name Description Format Setting value

There is a transition
in the Done output
Done The execution of the function block is BOOL Fc;nhisgﬂg\]l\?l’?é::ﬂt)fzg low
complete. . .
execution of motion
control function block
is complete.
There is a transition
in the Valid output
pin’s signal from low
to high when there is
a transition in the
Enable input pin’s
signal from low to
high.
There is a transition
in the Busy output
pin’s signal from low
The motion control function block is being to high when there is
BOOL o
executed. a transition in the
Execute input pin’s
signal from low to
high.
There is a transition
in the Aborted output
pin’s signal from low
The execution of the motion control function to h|gh'when the
Aborted bl o BOOL execution of the
ock is interrupted by a command. )
motion control
function block is
interrupted by a
command.
There is a transition
in the Error output
pin’s signal from low
to high when an error
occurs in the motion
control function block.

Valid An output value is valid. BOOL

Busy

Error An error occurs in a function block. BOOL

A motion control function block has either the Execute input pin or the Enable input pin. The Execute
input pin/The Enable input pin in a motion control function block is used to start the motion control
function block. A motion control function block generally has the Busy output pin and the Done
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output pin. The Busy output pin and the Done output pin in a function block indicate the state of the
motion control function block. If the execution of motion control function block is to be interrupted by
another motion control function block, the Aborted output pin will be added to the motion control
function block. Besides, the Error output pin in a motion control function block is used to indicate
that an error occurs in the motion control function block when the motion control function block is
executed.

A motion control function block has not only the Execute input pin/the Enable input pin, but also
value/state input pins. The characteristics of the value/state input pins are described below.

® Use of input values:

B [f the input pin that a motion control function block has is the Execute input pin, values are
used when there is a transition in the Execute input pin’s signal from low to high. If a new
value is created, it becomes valid when the Execute input pin is triggered again.

B If the input pin that a motion control function block has is the Enable input pin, values are
used when there is a transition in the Enable input pin’s signal from low to high. Compared
with the Execute input pin, the Enable input pin is used more often when a value used is
updated repeatedly.

@ An input value exceeds a range.

After a motion control function block is started, the input values which are not in ranges allowed

will be limited, or result in an error occurring in the motion control function block. If an error

occurring in a motion control function block results in an error occurring in an axis, the motion
control function block is applied incorrectly. Users should prevent incorrect values from being
generated in an applied program.

® Output pins are mutually exclusive.

B [f the input pin that a motion control function block has is the Execute input pin, only the
Busy output pin, the Done output pin, the Aborted output pin, or the Error output pin can be
set to True. If the Execute input pin is set to True, the Busy output pin, the Done output pin,
the Aborted output pin, or the Error output pin must be set to True.

m If the input pin that a motion control function block has is the Enable input pin, the Valid
output pin and the Error output pin are mutually exclusive, and only the Valid output pin or
the Error output pin can be set to True.

® Time when output data/states are valid

B [f the input pin that a motion control function block has is the Execute input pin, the Done
output pin, the Error output pin, the Aborted output pin, and data output are reset when
there is a transition in the Execute input pin’s signal from high to low, but the execution of
the function block does not stop when there is a transition in the Execute input pin’s signal
from high to low. Even if the Execute input pin in a motion control function block is reset
before the execution of the motion control function block is complete, output states will still
be generated and retained for one cycle. If a motion control function block is started again
before the execution of the motion control function block is complete, the motion control
function block will not give feedback to the Done output pin and the Aborted output pin, and
an error will occur.

m If the input pin that a motion control function block has is the Enable input pin, the Valid
output pin, the Busy output pin, and the Error output pin are reset when there is a transition
in the Enable input pin’s signal from high to low.

® Characteristic of the Done output pin

The Done output pin in a motion control function block will be set to True after the motion control

function block is executed successfully.

® Characteristic of the Busy output pin

B [f the input pin that a motion control function block has is the Execute input pin, the motion
control function block uses the Busy output pin to indicate that the execution of the motion
control function block is not complete, and new output states (values) are expected to be
generated. The Busy output pin is set to True when there is a transition in the Execute input
pin’s signal from low to high. When the Done output pin, the Aborted output pin, and the
Error output pin are set to True, the Busy output pin are reset.

B [f the input pin that a motion control function block has is the Enable input pin, the motion
control function block uses the Busy output pin to indicate that the execution of the motion
control function block is not complete, and new output states (values) are expected to be
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generated. The Busy output pin in a motion control function block is set to True when there
is a transition in the Enable input pin’s signal from low to high, and is set to True when the
motion control function block is executed. When the Busy output pin is set to True, output
states (values) still change.
® Characteristic of the Aborted output pin
The Aborted output pin in a motion control function block is set to True when the execution of
the motion control function block is interrupted by a command.
® Relation between the Enable input pin and the Valid output pin
If the input pin that a motion control function block has is the Enable input pin, the motion control
function block uses the Busy output pin to indicate whether output data/states are valid. The
Valid output pin is set to True only when the Enable input pin is set to true or output data/state
are valid. If an error occurs in a motion control function block, output data/states will not be valid,
and the Valid output pin will be set to False. The Valid output pin in a motion control function
block will not be reset until the error occurring in the motion control function block is eliminated,
and output data/states become valid.

5.8.2 Timing Diagram for Input/Output Pins

Situation 1 Situation 2 Situation 3

Execuie I

Done l_l

Error

Aborted li

Situation 1: The execution of the motion control function block is interrupted.
Situation 2: An error occurs in the motion control function block.
Situation 3: The execution of the motion control function block is complete normally.

Situation 1 Situation 2
Enahle
Busy (1)
alid AR it
Error

(171t may take some time.
Situation 1: The motion control function block is executed normally.
Situation 2: An error occurs in the motion control function block.
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5.8.3 Introducing the Use of PMSoft

The use of the motion control function blocks in PMSoft is introduced below.
(1) Right-click Function Blocks in the system information area in PMSoft.

n Information O x

= CPg Project |

I Swibols Allocation
& Symbols Information 3 Hew POTT.

B Glabal Symbol:
= Programs
L ot
C Ox
3 P
E I
T Tnstroct Hew POTT 1 .
g Monitor I-B Iraport Function Blocks. .
- J Chart
@ Device O
=] CAM CH |

+ ) PEP Sett l-a Import Function Blocks...

" Systern Information A Motion Contral Funstion Blocks. . |
Libraiies | . Mew Folder

=g Delta Libraries New Folder \
+ @ o |:>

Click Add Motion Control Function Blocks... on the context menu.
(2) The Add Function Block window appears.

Add Function Block E'
Select: Fonction Blocks

B

& dd Motion Contral Funetion Blacks. .

Function Block Info Function Blocks

= a2 Function Blocks C1T Aksiee]
0y T_AHIOMC 54

|>

[ ]|
IHIHIH
2
B e,

|
%
s
1,
|

" Telegl

_Jog

MEG
AxisStop
MotionO beerve
AyisSeting]
AyisSetingd
SetPosition
AisStats

Tt Drnlmire

o
Yy A A A A A A A |

v

SelctAll | [ Deselet |

Users can select motion control function blocks in the Add Function Block window. If the users
click Select All, all the motion control function blocks in the Add Function Block window will be
selected. After users select motion control function blocks, they have to click OK.
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(3) After the users click OK, the motion control function blocks selected in the Add Function Block
window will be automatically added to Function Blocks in the system information area.
Informatio
=y Project
Zm Sumbols Allocation
& Symbols Information
EP (lobal Symbols
=l Programs
L o0
A O
+ "}P
|31
-\ Functinn Blacks
=0l T_AHZ0MC-54
P Global Symbols
3 Singledxis
22 Multitis
£ Others
7= Het
B Instooction
B Monitor Tables
+ -E Chart
¥ Device Comments
|| CAM Chart
+ [ PEP Setting

Systern Information
| Libraries o x|
|-y Delta Libraries
+- R T_AH20MC-54

Hom onx

T
T
&
+

® The folders added to Function Blocks are shown below.
[B Singledais

I3 Multidxis

73 Others

® Definitions of the folders

B SingleAxis: Uniaxial motion (Uniaxial point-to-point motion, electronic gear
synchronization, and electronic cam synchronization)

B MultiAxis: Multi-axis motion (G-code execution, multi-axis linear interpolation)

B Net: Communication (DMCNET and Ethernet)

B Others: Other functions (using a memory card, counting pulses, measuring time,
high-speed comparison, high-speed capture, and setting interrupts)

(4) After the users drag motion control function blocks in folder, they can use them.

fion *® Local Symbols
+ "‘EP ~ Class... Identifiers Address Type... Initial Comment.
JJ [&1 AR
= Function Blocks
]
- T_AHZOMC-54 )l VAR T_AbsSeql N1 T_AbsSegl
EP Clobal Symbals S S
o IE Singlefinds onnnt | |-
[ T AbSesl
| T_RelSegl T_AbsSegl_1T1
| T_Absdegl M T ibsdegl
2T T_Reliegl T 2 - o
W T_Trlegl 777 —phxis Domed—777
] T_Trlegd 777 —fExecute Busy}—77
T Jog 737 —fPosition Aborted] o7
w_| T_MPG 777 —pWelacity Error}—77
i T_AisBtop
| T_MotionObseree oonnz
| T_AdisBettingl
| T_AxisSetting
L R IR W b
Systemn Information
| Liaries o o x| 00003 ).
=y Delta Libraries
+ 08 T_AHZOMC-5A
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5.9 Delta-defined Parameter Table

Delta-defined parameters are for input pins in Delta motion control function blocks. Users can
directly use Delta-defined parameters to operate motion control function blocks without having to
know the descriptions of the input pins in the motion control function blocks. Delta-defined
parameters are described below.

Name Type | Value | Motion control function block Description
TRUE BOOL | True . . Input pin
All motion control function block .
FALSE BOOL | False I unct S Input pin
. Transition in DOG's signal from
meRising | BOOL | True T TrSeg2, T_TrSegl, low to high
mcFalling | BOOL | False T_HomeReturn Transition in DOG's signal from
high to low
mcPositive | BOOL | True Returmng home in the positive
direction
T_HomeReturn Returning home in the negative
mcNegative | BOOL | False direction
mcSCurve | BOOL | True . . Speed curve: curve
. T_AxisSetting2 -
mcTrapezoid | BOOL | False ~AXISSEting Speed curve: Trapezoid curve
mcNC BOOL | True T InoutPolatir Normally-closed contact
mcNO BOOL | False —np y Normally-open contact
mc32bits | BOOL | True . 32-bit value
mcl6bits | BOOL | False T_DMCServoWwrite 16-bit value
A high-speed timer becomes
mcUp_Up | BOOL | True active when its signal goes from
low to high.
T HT - .
—nmr A high-speed timer becomes
mcUp_Down | BOOL | False active when its signal goes from
high to low.
An output is set when the
mcCmpSet | BOOL | True condition of a comparison is
T_Compare met.
- P An output is reset when the
mcCmpRst | BOOL | False condition of a comparison is
met.
mcMotor | WORD 0 Motor unit
mcMachine | WORD 1 T_AxisSetting2 Mechanical unit,
mcComp |WORD 2 Compound unit
mcUD WORD 0 Counting up/down
mcPD WORD 1 T AxisSetting2, Pulses+Directions
mcAB WORD 2 T T HeCnt A/B-phase pulses
MCAAB WORD 3 Four times the frequency of
A/B-phase pulses
mcSD_M | WORD 0 Using M devices
mcSD_ D |WORD 5 T_SDDevRead Using D devices
mcSD_W | WORD 6 Using W devices
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Name Type |Value Motion control function block Description
IntTimer WORD 0 An interrupt signal is triggered

by a time interval.

INtX8 WORD| 1 The source of an interrupt signal
is X0.8.

INtX9 WORD| 2 The source of an interrupt signal
is X0.9.

INtX10 WORD 3 The source of an interrupt signal
is X0.10.

INtX11 WORD| 4 T Interrupt The source of an interrupt signal
is X0.11.

INtX12 WORD| 5 The source of an interrupt signal
is X0.12.

INtx13 WORD| 6 The source of an interrupt signal
is X0.13.

IntxX14 WORD| 7 The source of an interrupt signal
is X0.14.

INtx15 WORD 8 The source of an interrupt signal
is X0.15.

The source of a comparison is

mcCmpAxisl (WORD| O the present position of the first
axis.

The source of a comparison is

mcCmpAxis2 |WORD| 1 the present position of the
second axis.

The source of a comparison is

mcCmpAxis3 |WORD| 2 the present position of the third
axis.
T Compare The source of a comparison is
mcCmpAxis4 |WORD| 3 - P the present position of the fourth
axis.

The source of a comparison is
mcCmpC200 WORD| 4 the value of C200.

The source of a comparison is
meCmpC204 IWORD| 5 the value of C204.

The source of a comparison is
mcCmpC208 WORD| 6 the value of C208.

The source of a comparison is

mcCmpC212 WORD| 7 the value of C212.
mcCmpY8 |WORD 0 The de\_/lce L_Jsed fora
comparison is Y0.8.
mcCmpY9 |WORD| 1 The de\_/lce gsed fora
comparison is YO0.9.

The device used for a
meCmpY10 WORD/ 2 comparison is Y0.10.
mcCmpY1l |\WORD 3 The de\(lce gsed fora

comparison is Y0.11.

T_Compare The devi df
mcCmpRstC200 WORD| 4 € device used for a
comparison is C200.
mcCmpRStC204 WORD | 5 The device used for a
comparison is C204.
mcCmpRStC208 WORD | 6 The device used for a
comparison is C208.

The device used for a

mcCmpRstC212|WORD| 7 comparison is C212.
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Name Type |Value Motion control function block Description
mcCapAxisl |WORD| 1 The source _o_f capture is the .
present position of the first axis.
The source of capture is the
mcCapAxis2 |WORD| 2 present position of the second
axis.
. The source of capture is the
mcCapAxis3 |WORD| 3 present position of the third axis.
The source of capture is the
mcCapAxis4 |WORD| 4 T Capture g;(iassent position of the fourth
The source of capture is the
mcCapC200 |WORD| 7 value of C200.
The source of capture is the
mcCapC204 |WORD| 8 value of C204.
The source of capture is the
mcCapC208 |WORD| 9 value of C208.
The source of capture is the
mcCapC212 |WORD| 10 value of G212
mcCapX0 WORD! 0 ;I'(geosource of a capture signal is
mcCapX1 WORD| 1 )T(gelsource of a capture signal is
mcCapX2 WORD| 2 )T(gezsource of a capture signal is
mcCapX3 WORD| 3 )T(Bessource of a capture signal is
mcCapX8 WORD| 8 )T(2e8source of a capture signal is
mcCapX9 WORD! 9 )T(Begsource of a capture signal is
T_Capture Th' . : n ional i
mcCapX10 |WORD| 10 e source of a capture signal is
X0.10.
mcCapX1l |WORD| 11 The source of a capture signal is
X0.11.
mcCapX12 |WORD| 12 The source of a capture signal is
X0.12.
mcCapX13 |WORD| 13 The source of a capture signal is
X0.13.
mcCapX14 |\WORD 14 The source of a capture signal is
X0.14.
mcCapX15 |WORD| 15 The source of a capture signal is

X0.15.
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5.10 Uniaxial Motion Control Function Blocks
5.10.1 Absolute Single-speed Motion

Motion control function block

o T_AhsSegl Enc
Axis Done
Exemte Busy
FPosition Aborted
Veloweity Exror

The motion control function block T_AbsSegl is used to start absolute single-speed motion.
The value of the Axis input pin indicates an axis number, and the value of the Velocity input pin
indicates the speed of single-speed motion. The value of the Position input pin indicates the
target position of single-speed motion, and the target position is an absolute position.

Input pins/Output pins

Input pin
; Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
AXxis WORD K1~K16 transition in the Execute
number . L
input pin’s signal from low to
high.
Motion is started
when there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal from
low to high.
The value of the Position
) _ | input pin is valid when there
Position Ag;(t)il(;ﬁe DWORD KK2211177188332187 is a transition in the Execute
P S input pin’s signal from low to
high.
When the motion control
function block is executed,
Velocity | Target speed DWORD K1 K2'1‘717’483’64 the value of the Velocity
input pin is updated
repeatedly.
Output pin
Time when there is . .
Data a transition in an R
Name Function R transition in an output pin’s
type SIE; DI S SEA signal from high to low
from low to high 9 9
® There is a transition in
the Done output pin’'s
e Thereis a signal from high to low
The execution of i anr't'ls in the when there is a transition
the motion Igonsel :)our: 'Et in the Execute input pin’s
Done | control function BOOL L |O| signal from high to low.
block is PINS SIgNA’ - 1 ¢ irihe E i ini
e Execute input pin is
when motion is :
complete. set to False when motion
complete. ;
is complete, the Done
output pin will be set to
False in the next cycle.
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Output pin
s WA U I e s e
. Data atransition in an .. . .
Name Function oD o transition in an output pin’s
type output pin’s signal . .
from low to high signal from high to low
® There is a transition in
the Busy output pin’s
signal from high to low
when there is a transition
. in the Done output pin’s
¢ ;gﬁ:}tilgnain the signal from low to high.
Busy output ® There is a transition in
The motion pin’s signal from ;Tenir;%;u;ﬁ)uﬁ Ec)(l)nlsw
control function low to high g g oy
Busy . ) BOOL . when there is a transition
block is being when there is a in the Error outout bin's
executed. transition in the . | | P P? h
Execute input signal from low to high.
pin’s signal from ® There is a transition in
low to high the Busy output pin’s
' signal from high to low
when there is a transition
in the Aborted output
pin’s signal from low to
high.
® There is a transition in
the Aborted output pin’s
signal from high to low
. . when there is a transition
The execution of ® The execution - - .
the motion of the motion " thel IfExecuhtg anult PIn's
control function control function sighat from Ig. to O\.N' .
Aborted block is BOOL block is e |f the Execute input pin is
interrupted by a interrupted by a setto False when th?
command. command. execution of_the motlo.n
control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
® |nput values are
o ?ﬁg:‘ig' ® There is transition in the
An error occurs ified is i Error output pin’s signal
Error in the motion BOOL spetg Ieb |fs N from high to low when
control function tmho |ont. etore there is a transition in the
block. etmc”on . Execute input pin’s
g?onclrfis unction signal from high to low.
executed.

The number of pulses is a unit for the Position input pin, and the number of pulses per second is
a unit for the Velocity input pin. Users can change the unit used by means of the motion control
function block T_AxisSetting2.

3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion control | Check whether the values of the input pins
function block are incorrect. are in the ranges allowed.
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Error

Troubleshooting

The motion control function block conflicts
with other motion control function blocks.

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the
motion control function block is started.

Example
Purposes:

® After the first single-speed motion is complete, the second single-speed motion will be

executed.

® The second single-speed motion is executed before the execution of the first single-speed

motion is complete.

The motion control function block named FIRST is set so that the first axis moves at a speed of
2,000 pulses per second, and moves for 10,000 pulses. The motion control function block
named SECOND is set so that the first axis moves at a speed of 3,000 pulses per second, and

moves for 15,000 pulses.

MO First Dionel Exeoutel
| | | |
1 1 En T_Ahsiegl Eno 1 | { :'_
1 {dxis Done-Dionel Test
Exemte] {Exemte Busy|-Fusyl I I
10000 —Fasition Aborted- ahortad]
2000~ Velocity Errorf-Frrorl
MO Second
| |
11 En T_A&hsiegl o
1qxis Done -Dione2
Exemtez {Exemte Busy|-Fusy2
25000—Fosition Aborted|-ahorted?
3000 ¥elacity Emor-Frio:2
® After the first single-speed motion is complete, the second single-speed motion will be
executed.
Steps:
(a) Set Executel to True.
(b) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal
from low to high.
® The second single-speed motion is executed before the execution of the first single-speed

motion is complete.

Steps:

(a) Set Executel to True.

(b) Set Test to ON when Busyl is set to True.

(c) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal
from low to high.
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Timing diagram:

The second motion The second motion can
First follows the first motion. not interrupt the first motion.
Executet I
o [ ;{ff t
Bugyt !
o —/f ) t
1
Ciane
i
Second ° 7/ -1
1
Test ) Iy .t
i
Execute? ' i i i
] I 'y t
I
Busy2 | i i
i i i i
| —7/ t
Donez i i
n i § i : :
A i i
Errar2 1
Motion : t
Waloity
a1m
o 1
Fasitian
1o
1

@ After the first single-speed motion is complete, the second single-speed motion will be
executed.
After the execution of the motion control function block named FIRST is complete, the
motion control function block named SECOND will be executed. The first axis moves for
25,000 pulses.

® The second single-speed motion is executed before the execution of the first single-speed
motion is complete.
When Error2 is set to True, the first axis moves for 10,000 pulses. The motion control
function block named SECOND is invalid.

5. Modules which are supported
The motion control function block T_AbsSeg1 supports AHOSPM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.10.2 Relative Single-speed Motion

En T_Eelfegl Eno
dxis Dione
Exemte Busy
Distance Aborted
Velocity Error]

1. Motion control function block
The motion control function block T_RelSeg1 is used to start relative single-speed motion. The
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value of the Axis input pin indicates an axis number, and the value of the Velocity input pin
indicates the speed of single-speed motion. The value of the Distance input pin indicates the
distance for which single-speed motion moves, and the distance is a relative distance.

2. Input pins/Output pins

Input pin
' Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD K1~K16 transition in the Execute
number . S
input pin’s signal from low to
high.
Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from
low to high.
The value of the Distance
. i _ | input pin is valid when there
Distance ;ilgtr:\éz DWORD KK?2111771?32661§ is a transition in the Execute
T input pin’s signal from low to
high.
When the motion control
function block is executed,
Velocity | Target speed DWORD | K1~K2,147,483,647 | the value of the Velocity
input pin is updated
repeatedly.
Output pin
s vl irere (2 Time when there is a
. Data a transition in an A F -
Name Function S transition in an output pin’s
type output pin’s signal . .
: signal from high to low
from low to high
® There is a transition in
the Done output pin’s
. signal from high to low
The execution * lgﬁ;?t.'jna.n the when there is a transition
of the motion Donel Lut Iut in the Execute input pin’s
Done control BOOL L P signal from high to low.

. pin’s signal when : S
function block motion is e |f the Execute input pin is
is complete. set to False when motion

complete. ;
is complete, the Done
output pin will be set to
False in the next cycle.
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Output pin
Ulhiis Glien (L s Time when there is a
. Data a transition in an s .,
Name Function O oof transition in an output pin’s
type ETEE [P SHEME signal from high to low
from low to high 9 g
® There is a transition in
the Busy output pin’s
signal from high to low
when there is a transition
e Therei in the Done output pin’s
ereisa signal from low to high.
transition in the . o
BUSY output DIN's There is a transition in
The motion USy output p the Busy output pin’s
signal from low . ;
control to hiah when signal from high to low
Busy function block BOOL therg is a when there is a transition
is being I in the Error output pin’s
transition in the . .
executed. . signal from low to high.
Execute input Th . o
pin’s signal from ereis a transmc_)r] in
low to high the Busy output pin’s
| signal from high to low
when there is a transition
in the Aborted output
pin’s signal from low to
high.
There is a transition in
the Aborted output pin’s
signal from high to low
The execution e The execution of when there is a transition
of the motion th erﬁ gcﬁ ono in the Execute input pin’s
control co?]trool fSnction signal from high to low.
Aborted | function block BOOL block is If the Execute input pin is
is interrupted . set to False when the
interrupted by a . ;
by a execution of the motion
command. . )
command. control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
® Input values are
mcorref:t. There is transition in the
An error ® The axis e o
: A Error output pin’s signal
occurs in the specified is in f hiah to | h
Error motion control BOOL motion before rom figh fo ‘o when
function the motion there is a transition in the
block trol functi Execute input pin’s signal
' control function from high to low.
block is
executed.

The number of pulses is a unit for the Distance input pin, and the number of pulses per second
is a unit for the Velocity input pin. Users can change the unit used by means of the motion
control function block T_AxisSetting2.

3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion control
function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.
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Error Troubleshooting

The motion control function block conflicts
with other motion control function blocks.

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the
motion control function block is started.

4. Example
Purposes:
® After the first single-speed motion is complete, the second single-speed motion will be

executed.

® The second single-speed motion is executed before the execution of the first single-speed

motion is complete.

The motion control function block named FIRST is set so that the first axis moves at a speed of
2,000 pulses per second, and moves for 10,000 pulses. The motion control function block
named SECOND is set so that the first axis moves at a speed of 3,000 pulses per second, and
moves for 15,000 pulses.

M0 First Dionel Exemte2
[ | o T_Relegl = [} {r—
1 —{dhxis Done|-Tiomel Test
Exemite]l —|Exemte Busy Bl I I
10000 —|Distance Abortedf—Abortedl
2000— Velosity Ertor—Frmorl
MO Second
| | & T_Relfezl Eno
1 —{4xis DioneDiome2
Exemitez —|Exemte Busyw [ —Frus 2
15000 —Distance Ahorted—Aborted?
3000 — Velocity Enor—Enr?

After the first single-speed motion is complete, the second single-speed motion will be

executed.

Steps:

(a) Set Executel to True.

(b) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal
from low to high.

The second single-speed motion is executed before the execution of the first single-speed

motion is complete.

Steps:

(a) Set Executel to True.

(b) Set Test to ON when Busyl is set to true.

(c) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal
from low to high.
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Timing diagram:

The second motion The second motion can
First follows the first motion. not interrupt the first motion.
Executet I
| i
o —F / t
Bugyt ! i
H i
. T 7S !
1
Ciane
i
Second ° 7/ -1
1 i
Test ) Iy .t
i A
Execute? ' i i i
o I 'y t
I
Busy2 |
i i i i
| —7/ t
Donez i i
n i ] i : :
A i i
Errar2 1
Motion : t
Waloity
a1m
o 1
Fasitian
1o
1

@ After the first single-speed motion is complete, the second single-speed motion will be
executed.
When the motion control function block named FIRST is executed, the first axis moves for
10,000 pulses. After the execution of the motion control function block named FIRST is
complete, the motion control function block named SECOND will be executed. When the
motion control function block named SECOND is executed, the first axis moves for 15,000
pulses.

® The second single-speed motion is executed before the execution of the first single-speed
motion is complete.
When Error2 is set to True, the first axis moves for 10,000 pulses. The motion control
function block named SECOND is invalid.

5. Modules which are supported
The motion control function block T_RelSegl supports AHOS5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.
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5.10.3 Absolute Two-speed Motion

1.

2.

Motion control function block

En
fxeis

Exemte

Positionl
Velocityl
Position
Velocitys

T_Ahsiegs

Eno

Dione
sy
Aborted

Error]

The motion control function block T_AbsSeg? is used to start absolute two-speed motion. The
value of the Axis input pin indicates an axis nhumber, and the value of the Velocityl input pin
indicates the speed of the first motion. The value of the Positionl input pin indicates the target
position of the first motion, and the target position is an absolute position. The value of the
Velocity?2 input pin indicates the speed of the second motion. The value of the Position2 input
pin indicates the target position of the second motion, and the target position is an absolute

position.
Input pins/Output pins
Input pin
g Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Axis Motion axis WORD K1~K16 pin is valid when there is a
number transition in the Execute input
pin’s signal from low to high.
Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from
low to high.
The value of the Positionl
Absolute ) _ | input pin is valid when there
Positionl | position of the | DWORD Kéii;i?;%ii is a transition in the Execute
first motion ' ' ' input pin’s signal from low to
high.
The value of the Velocityl
Target speed input pin is valid when there
Velocityl | of the first DWORD | K1~K2,147,483,647 | is a transition in the Execute
motion input pin’s signal from low to

high.
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Input pin

Name

Function

Data
type

Setting value

Time when a value is valid

Position2

Absolute
position of the
second
motion

DWORD

K-2,147,483,648~
K2,147,483,647
(If the value of the
Positionl input pin is
greater than 0, the
value of the
Position2 input pin
must be greater than
or equal to the value
of the Position1 input
pin. If the value of
the Positionl input
pin is less than or
equal to 0, the value
of the Position2 input
pin must be less
than or equal to the
value of the
Positionl input pin.)

The value of the Position2
input pin is valid when there
is a transition in the Execute
input pin’s signal from low to
high.

Velocity2

Target speed
of the second
motion

DWORD

K1~K2,147,483,647

The value of the Velocity2

input pin is valid when there
is a transition in the Execute
input pin’s signal from low to

high.

Output pin

Name

Function

Data
type

Time when there is
a transition in an
output pin’s signal
from low to high

Time when there is a
transition in an output pin’s
signal from high to low

Done

The execution
of the motion
control
function block
is complete.

BOOL

® Thereisa
transition in the
Done output pin’s
signal when
motion is
complete.

® There is a transition in
the Done output pin’s
signal from high to low
when there is a transition
in the Execute input pin’s
signal from high to low.

e |f the Execute input pin is
set to False when motion
is complete, the Done
output pin will be set to

False in the next cycle.

5-145




AH500 Motion Control Module Manual

Output pin
Vs e Huers s Time when there is a
. Data a transition in an A F -
Name Function O oof transition in an output pin’s
type ETEE [P SHEME signal from high to low
from low to high 9 9
® There is a transition in
the Busy output pin’s
signal from high to low
when there is a transition
in the Done output pin’s
® Thereisa signal from low to high.
transition in the There is a transition in
The motion Busy output pin’s the Busy output pin’s
control signal from low to signal from high to low
Busy function block BOOL high when there when there is a transition
is being is a transition in in the Error output pin’s
executed. the Execute input signal from low to high.
pin’s signal from There is a transition in
low to high. the Busy output pin’s
signal from high to low
when there is a transition
in the Aborted output
pin’s signal from low to
high.
There is a transition in
the Aborted output pin’s
signal from high to low
The execution e The execution of yvhen there is a transit_ion
of the motion the motion in the Execute input pin’s
control control function signal from high to low.
Aborted | function block BOOL block is If the Execute input pin is
is interrupted int ted b set to False when the
by a interrupted by a execution of the motion
command. . .
command. control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
® |nput values are
o ?ﬁgz)e(g' There is trans@tion in the
An error ified is i Error output pin’s signal
Error occurs in the BOOL Sr‘r?c()at?cl)éebelfsolrg from high to Iov_v_wh_en
motion control : there is a transition in the
function block. the motion . Execute input pin’s
contrql function signal from high to low.
block is
executed.

The number of pulses is a unit for the Position1 input pin/the Position2 input pin, and the
number of pulses per second is a unit for the Velocityl input pin/the Velocity2 input pin. Users
can change the unit used by means of the motion control function block T_AxisSetting2.

Troubleshooting

Error

Troubleshooting

The values of input pins in the motion control
function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.
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Error Troubleshooting

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the
motion control function block is started.

The motion control function block conflicts
with other motion control function blocks.

4. Example
Purposes:
® The motion control function block T_AbsSeg?2 is used to start absolute two-speed motion of
an axis.
The first motion is set so that the first axis moves at a speed of 2,000 pulses per second,
and moves for 10,000 pulses. The second motion is set so that the first axis moves at a
speed of 3,000 pulses per second, and moves for 15,000 pulses.

SMO0 T_AhsSeg2_ U1
1 1|
1 1 En T_&hsiegzl Enn
1dxis Done-Diane
Exemite qExemute Busy|-Ensy
10000—FPasitionl Ahorted|-iharted
2000—Veloeityl Emorf-FEror
25000 —Positions
3000—Velocitys
Execute '
0 t
Busy ‘'
0 t
1
Done
Motion 3o \ ¢

Velocity 2000

N t
25000

Position
10000

0 t

After the motion control function block is started, the first axis moves for 10,000 pulses at a
speed of 2,000 pulses per second, and moves for 15,000 pulses at a speed of 3,000 pulses
per second.
5. Modules which are supported
The motion control function block T_AbsSeg2 supports AHOSPM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.
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5.10.4 Relative Two-speed Motion

1. Motion control function block
The motion control function block T_RelSeg?2 is used to start relative two-speed motion. The
value of the Axis input pin indicates an axis humber, and the value of the Velocityl input pin
indicates the speed of the first motion. The value of the Distancel input pin indicates the
distance for which the first motion moves, and the distance is a relative distance. The value of
the Velocity2 input pin indicates the speed of the second motion. The value of the Distance2
input pin indicates the distance for which the second motion moves, and the distance is a
relative distance.

2. Input pins/Output pins

En
Ax1s

Exemte

Distancel
Velocityl
Distanceld

Velocityd

T_Felfegd

Enc

Done
Busy
Ahorted

Error

Input pin
q Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD K1~K16 transition in the Execute
number . S
input pin’s signal from low
to high.
Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from low
to high.
. The value of the Distancel
Relative input pin is valid when
Distancel Svlﬁltgﬁ (t:r?ef?irrst DWORD KK22 11177188%%18; there is a transition in the
X TR Execute input pin’s signal
motion moves )
from low to high.
The value of the Velocityl
Target speed input pin is valid when
Velocityl | of the first DWORD | K1~K2,147,483,647 | there is a transition in the
motion Execute input pin’s signal
from low to high.
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Input pin
; Data ] . . .
Name Function type Setting value Time when a value is valid
K-2,147,483,648~
K2,147,483,647
(If the value of the
Distancel input pin
is a positive value,
Relative the value of the The value of the Distance2
distance for Distance2 input pin | input pin is valid when
Distance2 | which the DWORD must be a positive there is transition in the
second motion value. If the value of | Execute input pin’s signal
moves the Distancel input | from low to high.
pin is a negative
value, the value of
the Distance2 input
pin must be a
negative value.)
The value of the Velocity2
Target speed input pin is valid when
Velocity2 | of the second DWORD | K1~K2,147,483,647 | there is a transition in the
motion Execute input pin’s signal
from low to high.
Output pin
Time when there is . -
. Data a transition in an T'.”.‘e vv_hen there is a ,
Name Function S transition in an output pin’s
type output pin’s signal . .
o (e G [l signal from high to low
g
® There is a transition in
the Done output pin’s
signal from high to low
' e Thereisa when. t.her.e is a
The execution transition in the transition in _the Execute
of the motion Done output pin's input pin’s signal from
Done control BOOL . high to low.
function block S|gqal vyhen ® |f the Execute input pi
X motion is : put pin
is complete. is set to False when
complete. S
motion is complete, the
Done output pin will be
set to False in the next
cycle.
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Output pin
Timewhen thereis | 00 \yhen there is a
. Data a transition in an L -
Name Function D o transition in an output pin’s
type CUITE IS il signal from high to low
from low to high 9 9
® There is a transition in
the Busy output pin’'s
signal from high to low
when there is a
transition in the Done
output pin’s signal from
® Thereisa low to high.
transition in the There is a transition in
The motion Busy output pin’s the Busy output pin’s
control signal from low to signal from high to low
Busy function block BOOL high when there when there is a
is being is a transition in transition in the Error
executed. the Execute input output pin’s signal from
pin’s signal from low to high.
low to high. There is a transition in
the Busy output pin’s
signal from high to low
when there is a
transition in the Aborted
output pin’s signal from
low to high.
There is a transition in
the Aborted output pin’s
signal from high to low
The execution , When Fherg s a
of the motion ® The execution of transition in _the Execute
the motion input pin’s signal from
control control function high to low.

Aborted | function block BOOL ! Tunc 9 o .
g block is If the Execute input pin
is interrupted ; .
by a interrupted by a is set to False when _the

command. execution of the motion
command. i !
control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
® |nput values are
incorrect. There is transition in the
An error ® The axis Error output pin’s signal
Error occurs in the BOOL specified is in from high to low when
motion control motion before the there is a transition in
function block. motion control the Execute input pin’s
function block is signal from high to low.
executed.

The number of pulses is a unit for the Distancel input pin/the Distance?2 input pin, and the
number of pulses per second is a unit for the Velocityl input pin/the Velocity2 input pin. Users
can change the unit used by means of the motion control function block T_AxisSetting2.

3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.
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Error

Troubleshooting

The motion control function block conflicts
with other motion control function blocks.

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the
motion control function block is started.

4. Example
Purpose:

® The motion control function block T_AbsSeg?2 is used to start relative two-speed motion of

an axis.

The first motion is set so that the first axis moves at a speed of 2,000 pulses per second,
and moves for 10,000 pulses. The second motion is set so that the first axis moves at a
speed of 3,000 pulses per second, and moves for 15,000 pulses.

Donel—Tione
Busyl—Fnsy
Abortedl— itorted
Erorl—FEraor

M0 T_RelSeg? 11
] |
11 o) T_Eelfegd o
1—4xis
Fuemite—Exemite
10000 — Distancel
2000 — Yelooityl
15000 —Distance2
3000 — Yelooityd
Execute *
0
Busy *
0
1
Done
Motion 3o

Velocity 2000

0

25000

Position
10000

After the motion control function block is started, the first axis moves for 10,000 pulses at a
speed of 2,000 pulses per second, and moves for 15,000 pulses at a speed of 3,000 pulses per

second.

5. Modules which are supported
The motion control function block T_RelSeg2 supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,

and AH20MC-5A.
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5.10.5 Inserting Single-speed Motion

1.

2.

Motion control function block

En

A1s
Exemte

DogEdge

Distance
Welocity

T _Trlegl Ena

Done
Busy
Aborted
Error

The motion control function block T_TrSegl is used to insert single-speed motion. The value of
the Axis input pin indicates an axis number, and the value of the Velocity input pin indicates the
speed of motion. The value of the DogEdge input pin indicates whether motion is triggered by a
transition in DOG'’s signal from low to high or from high to low. The value of the Distance input
pin indicates the distance for which motion moves, and the distance is a relative distance.

Input pins/Output pins

Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
. Motion axis pin is_ \_/alic_i when there is a
AXxis WORD K1~K16 transition in the Execute
number . S
input pin’s signal from low
to high.
Motion is started
when there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal from
low to high.
Transition in The value of the DogEdge
DOG's signal C input pin is valid when
DogEdge | from low to high BOOL mchs!ng (True)/ there is a transition in the
or from high to mcFalling (False) Execute input pin’s signal
low from low to high.
Distance for
which motion The value of the Distance
transit E:tiir : K-2,147,483,648~ | INPutpinis valid when
Distance D?Jé’sosi nal DWORD K2, 147’ 483' 647 there is a transition in the
f gnal T Execute input pin’s signal
rom low to high f .
. rom low to high.
or from high to
low
The value of the Velocity
input pin is valid when
Velocity | Target speed DWORD | K1~K2,147,483,647 | there is a transition in the
Execute input pin’s signal
from low to high.
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Output pin
Ul e Huers s Time when there is a
. Data a transition in an A F .
Name Function D o transition in an output pin’s
type CUITE IS il signal from high to low
from low to high 9 9
® There is a transition in
the Done output pin’'s
signal from high to low
e Thereis a when there is a
The execution transition in the transition in the Execute
of the motion Done outout bin's input pin’s signal from
Done | control function BOOL . putp high to low.
. signal when . .
block is P If the Execute input pin
motion is .
complete. is set to False when
complete. S
motion is complete, the
Done output pin will be
set to False in the next
cycle.
There is a transition in
the Busy output pin’s
signal from high to low
when there is a
transition in the Done
output pin’s signal from
® Thereisa low to high.
transition in the There is a transition in
The motion B_usy output pin’s the Busy output pin’s
. signal from low to signal from high to low
control function . .
Busy . ) BOOL high when there when there is a
block is being : A o
is a transition in transition in the Error
executed. . L
the Execute input output pin’s signal from
pin’s signal from low to high.
low to high. There is a transition in
the Busy output pin’s
signal from high to low
when there is a
transition in the Aborted
output pin’s signal from
low to high.
There is a transition in
the Aborted output pin’s
signal from high to low
when there is a
The execution e The execution of transition in the Execute
of the motion . input pin’s signal from
. the motion control :
control function . . high to low.

Aborted . BOOL function block is . :
block is . If the Execute input pin
) interrupted by a .
interrupted by a is set to False when the

command. ) .
command. execution of the motion
control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
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Output pin
Ulhiis Glien (L s Time when there is a
. Data a transition in an L -
Name Function O oof transition in an output pin’s
type ETEE [P SHEME signal from high to low
from low to high 9 9
® |nput values are
incorrect. ® There is transition in the
An error occurs ® The axis Error output pin’s signal
Error | M the motion BOOL speglﬂed isin from high to low when
control function motion before the there is a transition in
block. motion control the Execute input pin’s
function block is signal from high to low.
executed.

The number of pulses is a unit for the Distance input pin, and the number of pulses per second
is a unit for the Velocity input pin. Users can change the unit used by means of the motion
control function block T_AxisSetting2. If the value of the DogEdge input pin is mcRising, motion
will be triggered by a transition in DOG's signal from low to high. If the value of the DogEdge
input pin is mcFalling, motion will be triggered by a transition in DOG’s signal from high to low.

3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the
motion control function block is started.

The motion control function block conflicts
with other motion control function blocks.

4. Examples
Example 1:
® The motion control function block T_TrSeg1 is used to insert single-speed motion which is
triggered by a transition in DOG'’s signal from high to low.
The motion control function block named T_TrSegl_ U1 is set so that the first axis moves at
a speed of 3,000 pulses per second, and will move for 5,000 pulses after a transition in
DOG's signal from high to low. After the first axis moves for 5,000 pulses, Done will be set to

True.
M0 T _TrSegl Tl
1 1|
11 oo T_TiSegl o
1q4xis Done-Dione
Exemte—|Exemte Busy|-Ensyr
meFalling{DogEdze Aborted-iborted
s000—Distance Emorf-Fryor
000 ¥elocity
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a

Execute J
»
Busy 1
>
Done -
. >t
Motion,,,

Velocity
0

Position

Dog

Example2:

® The motion control function block T_TrSeg1 is used to insert single-speed motion which is
triggered by a transition in DOG'’s signal from low to high.
The motion control function block named T_TrSegl U1 is set so that the first axis moves at
a speed of 3,000 pulses per second, and will move for 5,000 pulses after a transition in
DOG's signal from low to high. After the first axis moves for 5,000 pulses, Done will be set to

True.
SMO T TrSegl U1
] 1
|| En T_Triezl Fao
1—&xis Done -Tione
Exemute{Exemute Busy-Fusy
me_Fising—{DogEdze Aborted - Aharted
a000—Dst ance Emorf-Frror
000 Velocity

5-155



AH500 Motion Control Module Manual

Execute ]T
> 1
Busy 1
> t
Done .
. » t
Motlon3000
Velocity
0 t
Position

(Rising edge-triggered)

Dog

5. Modules which are supported

The motion control function block T_TrSegl supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.10.6 Inserting Two-speed Motion

En T_Triezd Eno
& ris Done
Execite Eusy
DogEdze Aborted
Velocityl Emor
Diistance

Velocitya

1. Motion control function block

The motion control function block T_TrSeg? is used to insert two-speed motion. The value of the
Axis input pin indicates an axis number, and the value of the Velocityl input pin indicates the
speed of motion. The value of the DogEdge input pin indicates whether motion is triggered by a
transition in DOG'’s signal from low to high or from high to low. The value of the Velocity2 input
pin indicates the speed of the motion triggered by a transition in DOG'’s signal from low to high
or from high to low. The value of the Distance input pin indicates the distance for which motion
moves, and the distance is a relative distance.

2. Input pins/Output pins

Input pin
' Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD K1~K16 transition in the Execute
number . o
input pin’s signal from low to
high.
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Input pin
q Data ] . . .
Name Function type Setting value Time when a value is valid
Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from
low to high.
Transition in The value of the DogEdge
DOG's signal L input pin is valid when there
DogEdge | from low to BOOL mcR|s!ng (True)/ is a transition in the Execute
high or from mcFalling (False) input pin’s signal from low to
high to low high.
Target speed
before a The value of the Velocityl
transition in input pin is valid when there
Velocityl | DOG's signal DWORD | K1~K2,147,483,647 | is a transition in the Execute
from low to input pin’s signal from low to
high or from high.
high to low
Distance for
which motion The value of the Distance
{P;r\]/seizoanﬂﬁ]r a K-2 147 483.648~K input pin is valid when there
e pogssgna | PWOR | Taaeramscar oo taeIonn e Dreate
from low to hiph P 9
high or from gn.
high to low
Target speed
after a The value of the Velocity2
transition in input pin is valid when there
Velocity2 | DOG's signal DWORD | K1~K2,147,483,647 | is a transition in the Execute
from low to input pin’s signal from low to
high or from high.
high to low
Output pin
Time when there is . .
. Data atransition in an T'.”?eW.he” there is a ,
Name Function S transition in an output pin’s
type SIE; B S SEA signal from high to low
from low to high 9 9
® There is a transition in
the Done output pin’s
e Thereis a signal from high to on\{
The execution transition in the when there is a transition
of the motion in the Execute input pin’s
Done output ; :
Done control BOOL L signal from high to low.
function block pin's S|gnal when ® |f the Execute input pin i
. motion is put pin 1S
is complete. set to False when motion
complete. ;
is complete, the Done
output pin will be set to
False in the next cycle.
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Output pin
Vs e Quers s Time when there is a
. Data a transition in an s .
Name Function type output pin’s signal tran_smon in an _output pin’s
from low to high signal from high to low
® There is a transition in
the Busy output pin’'s
signal from high to low
when there is a transition
. in the Done output pin’s
¢ Therg Isa h signal from low to high.
_ gﬁg;'gﬂ?p'gttp;,s ® Thereisa transitic_m in
The motion signal from low the Busy output pin’s
control to high when signal from high to low
Busy function block BOOL there is a when there is a transition
is being transition in the in the Error output pin’s
executed. Execute input signal from low to high.
pin’s signal from ® Thereisa transiti(_)n in
low to high. the Busy output pin’s
signal from high to low
when there is a transition
in the Aborted output
pin’s signal from low to
high.
® There is a transition in
the Aborted output pin’s
signal from high to low
The execution e The execution of yvhen there is a transit.ion
of the motion the motion in the Execute input pin’s
control control function signal from high to low.
Aborted | function block BOOL block is e |f the Execute input pin is
is interrupted interrupted by a set to False when the
by a command execution of the motion
command. ’ control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
® Input values are
o llr_]rfgr;)e(g' ® Thereis trans!tion i'n the
An error specified is in Error qutput pin’s signal
Error occurs in the BOOL motion before from r_ugh to onv_wh_en
motion control ) there is a transition in the
function block. the motion . Execute input pin’s
(t:)?onctlr(oilsfunctlon signal from high to low.
executed.

The number of pulses is a unit for the Distance input pin, and the number of pulses per second
is a unit for the Velocityl input pin/the Velocity2 input pin. Users can change the unit used by
means of the motion control function block T_AxisSetting?2. If the value of the DogEdge input pin
is mcRising, motion will be triggered by a transition in DOG's signal from low to high. If the value
of the DogEdge input pin is mcFalling, motion will be triggered by a transition in DOG'’s signal
from high to low.
3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.
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Error

Troubleshooting

The motion control function block confl

with other motion control function blocks.

icts

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the
motion control function block is started.

4. Example

The motion control function block T_TrSeg?2 is used to insert two-speed motion which is
triggered by a transition in DOG'’s signal from low to high.

The motion control function block named T_TrSeg2_ U1 is set so that the first axis moves at a
speed of 3,000 pulses per second, and will move for 2,000 pulses at a speed of 1,000 pulses
per second after a transition in DOG’s signal from low to high.

T_TrSeg? Tl

- T_Tifez2

b 3eis
Exemte
DiogEdze
Velooityl
Distance
Velooityd

Eno

DDI'I.E _DDI'I.E
Busy|-Fusy
Aborted- i borted

Emorl-Firor

2000

SN0
| 1
| I
1 —
Exemite
me_Fising—
3000
2000
1000
Execute '
0
Busy *
0
1
Done
Motion 3000
Velocity /
1000
0
Position
(Rising Edge Trigger)
Dog

—

After the first axis moves for 2,000 pulses, Done will be set to True.

5. Modules which are supported

The motion control function block T_TrSeg2 supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,

and AH20MC-5A.
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5.10.7 JOG Motion

En T Jog Eno
LS Busy
PositiveEnable Ahorted
HezativeEnahle Eror
WVelooity

1. Motion control function block
The motion control function block T_Jog is used to start jog motion. The value of the Axis input
pin indicates an axis number, and the value of the Velocity input pin indicates the speed of JOG
motion. If the value of the PositiveEnable input pin is set to True, positive JOG motion will be
started. If the value of the NegativeEnable input pin is set to True, negative JOG motion will be
started.

2. Input pins/Output pins

Input pin
. Data . . . :
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion pin is valid when there is a
Axis axis WORD K1~K16 transition in the Execute
number input pin’s signal from low
to high.
@ |[f the PositiveEnable input
pin and the

NegativeEnable input pin
are set to True
simultaneously, positive
JOG motion will be
enabled, and the
NegativeEnable input pin

Eg;gtgg will be reset to False.
PositiveEnable \FJ)OG BOOL True/False ® If the PositiveEnable input
motion pin is set to True after the

NegativeEnable input pin
is set to True, the
NegativeEnable input pin
will be reset to False, the
negative JOG motion will
stop, and the positive
JOG motion will be
enabled.
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Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
® |[f the PositiveEnable input
pin and the
NegativeEnable input pin
are set to True
simultaneously, positive
JOG motion will be
enabled, and the
. NegativeEnable input pin
Egagtlilcg will be reset to False.
NegativeEnable JOgG BOOL True/False ® [f the NegativeEnable
motion input pin is set to True
after the PositiveEnable
input pin is set to True, the
PositiveEnable input pin
will be reset to False, the
positive JOG motion will
stop, and the negative
JOG motion will be
enabled.
® \When the motion control
Taroet function block is
Velocity 9 DWORD | K1~K2,147,483,647 executed, the value of the
speed L C
Velocity input pin is
updated repeatedly.
Output pin
Timewhen thereis | 10 \when there is a
. Data a transition in an A F -
Name Function O oof transition in an output pin’s
type ETEE [P SHEME signal from high to low
from low to high 9 9
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when motion stops.
pin’s signal from | ® There is a transition in
low to high when the Busy output pin’s
The : . )
: there is a signal from high to low
motion o .
control tran_s!tlon in the When_ t_her_e isa
Busy function BOOL _Posﬂw_el?na_ble transmor_l !n the Error
. input pin’s signal output pin’s signal from
block is f ! .
being rom low to hlg_h low to high.
or whenthereis | e There is a transition in
executed. L o
a transition in the Busy output pin’s
the signal from high to low
NegativeEnable when there is a
input pin’s signal transition in the Aborted
from low to high. output pin’s signal from
low to high.
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Output pin
Timewhen thereis | 10 \when there is a
. Data a transition in an L .
Name Function oD o transition in an output pin’s
type EENE S SEme signal from high to low
from low to high 9 9
® There is a transition in
the Aborted output pin’s
signal from high to low
when there is a
transition in the
Th PositiveEnable input
e pin’s signal from high to
execution I hen there i
of the ® The execution of ow or when Inereis a
i th i transition in the
mo;or: etmc”0n i NegativeEnable input
Aborted contro BOOL contro function pin’s signal from high to
function block is |
block is interrupted by a ow. "
interrupted command. ¢ .If the P_osmveEnabIe
b input pin and the
ya NegativeEnable are set
command. 9

to False when the
execution of the motion
control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
® There is a transition in
e Inputvalues are the Error output pin’s
: signal from high to low
incorrect. .
An error when there is a

occurs in ¢ ngcfii‘?:?j is in transition in the
the motion ) PositiveEnable input
Error control BOOL motion pefore pin’s signal from k?igh to
function the motion . low or when there is a
block. (t:)?ntro_l function transition in the
ock is NegativeEnable input
executed.

pin’s signal from high to
low.

The number of pulses per second is a unit for the Velocity input pin. Users can change the unit
used by means of the motion control function block T_AxisSetting2.
3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the
motion control function block is started.

The motion control function block conflicts
with other motion control function blocks.

4. Example
The motion control function block T_Jog is used to start JOG motion. Positive JOG motion is
enabled by EnableP, and negative JOG motion is enabled by EnableN.
The first axis moves at a speed of 10,000 pulses per second. If EnableP is set to 1, the first axis
will move in the positive direction. If EnableN is set to 1, the first axis will move in the negative
direction.
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EnableP *
0

EnableN ;
Busy

Motion

Velocity 10000

-10000

SN0 T Jog_TUl
] 1
1 En T Jog Ena
1 s Busyl-Fusy
EnzhleF—{PositiveEnab~ Ahorted-atharted
Enzhlel {HegatireEnan Emorf-Fiyor
10000 Velacity

v
—

v
—

A 4
—

When EnableP is set to 1, the first axis moves at a speed of 10,000 pulses per second in the
positive direction. When EnableN is set to 1, the first axis moves at a speed of 10,000 pulses
per second in the negative direction. When EnableP and EnableN are not set to 1, the first axis

stops moving.

Modules which are supported

The motion control function block T_Jog supports AHO5PM-5A, AH15PM-5A, AH10PM-5A, and

AH20MC-5A.

5.10.8 Manual Pulse Generator Mode

En T_MPG Ene
b xis WValid
Enable Busy
Fesat Aborted
FatioMam Eror
FatioDien InputPulses

InputFreq

1. Motion control function block
The motion control function block T_MPG is used to enable a manual pulse generator mode.
The value of the Axis input pin indicates an axis number. The motion of the axis specified follows
the operation of a manual pulse generator. The relation between the position of the axis
specified and the input pulses generated by the manual pulses used is determined by the

RatioNum input pin and the RatioDen input pin.

Aphase 1111 1a
Bphase [T 1111,

J)

Frequency of input pulses X

= Frequency of output pulses

RatioNum

RatioDen

Servodrive

FP
ARl I

RP  mrir,

Servo motor

]

]

5-163



AH500 Motion Control Module Manual

2.

Please refer to chapter 2 for more information about wiring a manual pulse generator.
Input pins/Output pins

Input pin
n Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD K1~K16 transition in the Enable
number . L
input pin’s signal from low to
high.
Manual pulse
Enable | generator BOOL True/False -
mode
Resetting the T_he_ valu_e of the Reset input
manual pulse pin is \_/al|ql when there is a
Reset enerator BOOL True/False transition in the Enable
9 input pin’s signal from low to
used )
high.
When the motion control
Numerator of function block is executed,
RatioNum | an electronic WORD K0~K32,767 the value of the RatioNum
gear ratio input pin is updated
repeatedly.
. When the motion control
Denominator - .
_ of an function block is exeputed,
RatioDen . WORD K1~K32,767 the value of the RatioDen
electronic input pin is updated
gear ratio but p P
repeatedly.
State output pin
Time when there is . .
Data a transition in an R
Name Function S transition in an output pin’s
type U [PIS Sl signal from high to low
from low to high 9 9
® There is a transition in
the Valid output pin’s
signal from high to low
when motion stops.
® Thereisa ® There is transition in the
transition in the Valid output pin’s signal
The . - .
. Valid output pin’s from high to low when
execution of ianal f | h . ition in th
_ the motion signal from low to there |satran§|t|0n_|nt e
Valid control BOOL high when there Error output pin’s signal
function block is a transition in from low to high.
is complete. the Enable input | @ There is a transition in

pin’s signal from
low to high.

the Valid output pin’s
signal from high to low
when there is a transition
in the Aborted output
pin’s signal from low to
high.
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State output pin
Vs e Quers s Time when there is a
. Data a transition in an o .
Name Function SO o transition in an output pin’s
type CUITE IS il signal from high to low
from low to high 9 9
® There is transition in the
Busy output pin’s signal
from high to low when
there is a transition in the
The motion ® The execution of Enable input pin’s signal
control the motion control from high to low.

Busy function block BOOL function block is e |f the Enable input pin is
is being interrupted by a set to False when the
executed. command. execution of the motion

control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
The
execution of o . ® There is a transition in
X The execution of o
the motion . the Aborted output pin’s
control the motion con_trol signal from high to low
Aborted f . BOOL function block is . o
unction block : db when there is a transition
is interrupted Interrupted by a in the Enable input pin’s
command. . :
by a signal from high to low.
command.
® Input values are
An error incorrect. ® There is a transition in
occurs in the ® The axis the Error output pin’s

Error motion BOOL spepified isin signal from high to on\{
control motion before the when there is a transition
function motion control in the Enable input pin’s
block. function block is signal from high to low.

executed.
Value output pin

Name Function 32}2 Output range Update
Number of
pulses When the motion control
generated by ) _ function block is executed,

InputPulses| the manual DWORD KK22]:i.177188?:;%ji the value of the

pulse I InputPulses output pin is
generator updated repeatedly.
used
Frequency of
pulses When the motion control
generated by function block is executed,

InputFreq | the manual DWORD | K0~K2,147,483,647 | the value of the InputFreq
pulses output pin is updated
generator repeatedly.
used
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Troubleshooting

Error Troubleshooting
The values of input pins in the motion control | Check whether the values of the input pins
function block are incorrect. are in the ranges allowed.

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the motion
control function block is started.

The motion control function block conflicts
with other motion control function blocks.

Modules which are supported

The motion control function block T_MPG supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.10.9 Returning Home

o T_HomeFebun

Ena
A eis Dane
Exemite Eusy|
Dhirection Ahorted
DiogEdgze Error|
HormePosition
VET
Kissc
Signal M
Distance P

Motion control function block

The motion control function block T-HomeReturn is used to start motion of returning home. The
value of the Axis input pin indicates an axis number, and the value of the Direction input pin
indicates whether the axis specified returns home in the positive direction or in the negative
direction. The value of the VRT input pin indicates the speed at which the axis specified returns
home. The value of the DogEdge input pin indicates whether motion is triggered by a transition
in DOG's signal from low to high or from high to low. The value of the VCR input pin indicates
the speed to which the speed of the axis specified decreases. The value of the Signal_N input
pin is the number of zero pulses. The value of the Distance_P is the number of supplementary
pulses needed. After motion of returning home is complete, the value of the HomePosition input
pin will be taken as the present position of the axis specified. Please refer to section 7.6 for
more information about the normal mode of returning home.

Input pins/Output pins

Input pin
' Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD K1~K6 transition in the Execute
number . RO
input pin’s signal from low to
high.
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Input pin
] Data ] . . .
Name Function type Setting value Time when a value is valid
Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from
low to high.
\I/Dvltzﬁ:??hnem The value of the Direction
. : input pin is valid when there
Direction EsiXIescifie d BOOL chsga.ttl.v € (I_:ralse)/ is a transition in the Execute
r(gturns mcPositive (True) input pin’s signal from low to
home high.
'Il;rggs,lstlon n The value of the DogEdge
. : input pin is valid when there
DogEdge |Scl,8vn:3| LI‘IO?]’I BOOL mcF;!Il_ng (lfralse)/ is a transition in the Execute
or from h%gh meRising (True) input pin’s signal from low to
to low high.
The value of the
HomePosition input pin is
. Home K-2,147,483,648~ | valid when there is a
HomePosition position DWORD K2,147,483,647 transition in the Execute
input pin’s signal from low to
high.
\?vpr)]?cehdtﬁ:a The value of the VRT input
axis K1~K1000000 pin is_ \_/aliq when there is a
VRT specified DWORD Vbias<VRT<V transition in the Execute
rgturns lassVRIsVmax: | innut pin's signal from low to
home high.
\/Svﬂ?cehdthoe The value of the VCR input
speed of the pin is valid when there is a
VCR agis DWORD K1~VRT transition in the Execute
specified input pin’s signal form low to
decreases high.
KO~K32 767 The value of the Signal_N
Number of onl I" ble t input pin is valid when there
Signal_N WORD (On Yy applicable 1o | 375 transition in the Execute
zero pulses the first axis~the ; N
fourth axi input pin’s signal from low to
ourth axis) high.
The value of the Distance P
Number of input pin is valid when there
Distance_P | supplement | WORD K-32768~K32,767 | is a transition in the Execute
ary pulses input pin’s signal from low to

high.

5-167



AH500 Motion Control Module Manual

State output pin
s vl irere (2 Time when there is a
. Data a transition in an L .
Name Function oD o transition in an output pin’s
type SRS IS Sk signal from high to low
from low to high 9 9
® There is a transition in
the Done output pin’s
signal from high to low
The ® Thereisa when there is a transition
execution of transition in the in the Execute input pin’s
the motion Done output pin’s signal from high to low.
Done control BOOL signal from low to If the Execute input pin is
function high when motion set to False when the
block is of returning home execution of the motion
complete. is complete. control function block is
complete, the Done
output pin will be set to
False in the next cycle.
There is a transition in
the Busy output pin’s
signal from high to low
when there is a transition
in the Done output pin’s
® Thereisa signal from low to high.
: transition in the There is a transition in
The motion - -
control Busy output pin’s the Busy output pin’s
function s[gnal from low to signal from hlgh to I0\_/v_
Busy block is BOOL high when there when there is a transition
bei is a transition in in the Error output pin’s
€ing he Execute input signal from low to high.
executed. th e b gnatt ro g
pin’s signal from There is a transition in
low to high. the Busy output pin’s
signal from high to low
when there is a transition
in the Aborted output
pin’s signal from low to
high.
There is a transition in
the Aborted output pin’s
The signal from high to low
execution of e The execution of yvhen there is a transit_ion
the motion the motion in the Executg input pin’s
control control function signal from high to low.
Aborted function BOOL block is If the Execute input pin is
block is : set to False when the
) interrupted by a . .
interrupted execution of the motion
command. . .
by a control function block is
command. interrupted, the Aborted
output pin will be set to
False in the next cycle.
® |Input values are
An error incorrect. There is transition in the
occurs in the ® The axis Error output pin’s signal
motion specified is in from high to low when
Error control BOOL motion before the there is a transition in the
function motion control Execute input pin’s
block. function block is signal from high to low.
executed.
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3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

The motion control function block conflicts
with other motion control function blocks.

Make sure that other uniaxial motion control
function blocks are not started or the
execution of other uniaxial motion control
function blocks is complete before the
motion control function block is started.

4. Modules which are supported

The motion control function block T-HomeReturn supports AHO5PM-5A, AH15PM-5A, and
AH10PM-5A.

5.10.10 Stopping Uniaxial Motion

1. Motion control function block

o T_hxisStop

ls

Exerte

Ena

Done
Brusy

Error]

The motion control function block T_AxisStop is used to stop the motion of the axis specified.
The value of the Axis input pin indicates an axis number.
2. Input pins/Output pins

Input pin
: Data . . : .
Name Function type Setting value Time when a value is valid
The value of the Axis input
. Motion axis pin is_ \_/aliq when there is a
Axis WORD K1~K16 transition in the Execute
number . L
input pin’s signal from low to
high.
Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from low
to high.
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State output pin
Vs e Quers s Time when there is a
. Data a transition in an L .
Name Function D o transition in an output pin’s
type CUITE IS il signal from high to low
from low to high 9 9
® There is a transition in
the Done output pin’s
signal from high to low
e Thereisa when' 'gherg isa
. R transition in the Execute
The execqtlon transition in thg ' input pin's signal from
of the motion Done output pin’s hiah
. gh to low.

Done control BOOL signal from low to If the E te inout oi
function block high when motion [Tthe Execute input pin
is complete. of returning home Is set to False when .the

is complete. execution of.the motion
control function block is
complete, the Done
output pin will be set to
False in the next cycle.
There is a transition in
the Busy output pin’s
signal from high to low
when there is a
transition in the Done
output pin’s signal from
® Thereisa low to high.
transition in the There is a transition in
The motion Busy output pin’s the Busy output pin’s
control signal from low to signal from high to low

Busy function block BOOL high when there when there is a
is being is a transition in transition in the Error
executed. the Execute input output pin’s signal from

pin’s signal from low to high.

low to high. There is a transition in
the Busy output pin’s
signal from high to low
when there is a
transition in the Aborted
output pin’s signal from
low to high.

® |nput values are
incorrect. There is transition in the
An error ® The motion of the Error output pin’s signal

Error occurs in the BOOL axis spec'ified is from high to Iov_v_whgn
motion control not uniaxial there is a transition in
function block. motion, gear the Execute input pin’s

motion, or cam signal from high to low.
motion.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
Make sure that other uniaxial motion control
. . . function blocks are not started or the
The motion control function block conflicts : S .
. . X execution of other uniaxial motion control
with other motion control function blocks. ) .
function blocks is complete before the
motion control function block is started.
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4. Example
The single-speed motion of an axis is started, and then the motion control function block
T_AxisStop is used to stop the maotion.
The motion control function block named First is used to start single-speed motion. It is set so
that the first axis moves for 50,000 pulses at a speed of 10,000 per second. The motion control
function block named Second is used to stop the motion of the first axis.

MO First Second
o T S P T_Felfegl o - T_AxisStop =
1 —dxis Dione—Tionel 1 —dxis DioneTiane2
Execite] —|Execte Brusy [—Fusyl Exemite?—|Execute Busy [—Eusy2
50000 —{Distance Aborted—Aborted] Erorl-Fe:2
10000 Velocity Enotl—Frorl

The motion control function block named First is started. Before Done 1 is set to True, Execute2
is used to start the motion control function block named Second.

. Second Stop can Sequence of one
First interrupt First motion complete motion

Executel I

Busy1 1

Daonel

Error

Ahaortedl
Second

Execute?

B T )

BusyZ

Done J_
Motion ; H =
amn

“elocity -

FPuosition

Smmp

L :

After the motion control function block named First is started, the first axis will move at a speed
of 10,000 pulses per second. After the motion control function block named Second is started,
Abortedl will be set to True, Busyl will be set to False, and the first axis will stop moving. When
the motion control function block named Second is used to stop the motion of the first axis, no
motion can be started. If any motion is started, an error will occur.

5. Modules which are supported
The motion control function block T_AxisStop supports AHOSPM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.
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5.10.11 Parameter Setting I

oo} T_fxisSettingl

Eno
els Dane
Exeoute Bnasy
A Ermor
Thias
Tacc
Tdac

1. Motion control function block
The motion control function block T_AxisSettingl is used to set motion parameters. The value of
the Axis input pin indicates an axis number. Users can set the maximum speed of the axis
specified, the start-up speed of the axis specified, the time it takes for the start-up speed of the
axis specified to increase to its maximum speed, and the time it takes for the maximum speed of
the axis specified to decrease to its start-up speed.
The relation among the time it takes for the start-up speed of the axis specified to increase to its
maximum speed, the time it takes for its maximum speed to decrease to its start-up speed, its
start-up speed, its maximum speed, and its execution speed.
Velocity
A

..................................

V max

VRuN

— ’ : > Time

Tacc Toec

Vrun is the execution speed of the axis specified. The axis specified moves according to the

time it takes for its start-up speed to increase to its maximum speed, the time it takes for its

maximum speed to decrease to its start-up speed, its start-up speed, and its maximum speed.
2. Input pins/Output pins

Input pin
: Data . . : -
Name Function type Setting value Time when a value is valid
The value of the Axis input
_ Motion axis pin is_ \_/aliql when there is a
Axis WORD K1~K16 transition in the Execute
number . R
input pin’s signal from low
to high.
Motion is
started when
there is a
Execute | transition in the BOOL True/False -
Execute input
pin’s signal from
low to high.
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Input pin
; Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Vmax input
Maximum pin is valid when there is a
Vmax speed DWORD | K1~K2,147,483,647 | transition in the Execute
P input pin’s signal from low
tot high.
The value of the Vbias input
pin is valid when there is a
Vbias | Start-up speed DWORD | K0~K2,147,483,647 | transition in the Execute
input pin’s signal from low
to high.
The value of the Tacc input
Acceleration pin is valid when there is a
Tacc time (Unit: ms) WORD K0~K32,767 transition in the Execute
' input pin’s signal from low
to high.
The value of the Tdec input
Deceleration pin is valid when there is a
Tdec time (Unit: ms) WORD K0~K32,767 transition in the Execute
' input pin’s signal from low
to high.
State output pin
IS WHER E1e7S Time when there is a
. Data a transition in an o -
Name Function tvpe outout pin's sianal transition in an output pin’s
yp fropm Igw to higgh signal from high to low
® There is a transition in
the Done output pin’'s
signal from high to low
e Thereis a when there is a
The execution transition in the itrr]arlwim?nr]; nSithne alﬁf);i?r?te
of the motion Done output pin’s high tg low g
Done | control function BOOL signal from low to '

block is
complete.

high when motion
of returning home

is complete.

e |f the Execute input pin
is set to False when the
execution of the motion
control function block is
complete, the Done
output pin will be set to
False in the next cycle.
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State output pin
Ulhiis Glien (L s Time when there is a
. Data a transition in an L .
Name Function O oof transition in an output pin’s
type ETEE [P SHEME signal from high to low
from low to high 9 9
® There is a transition in
the Busy output pin’'s
signal from high to low
when there is a
transition in the Done
output pin’s signal from
® Thereisa low to high.
transition in the ® There is a transition in
The motion Busy output pin’s the Busy output pin’s
. signal from low to signal from high to low
control function . .
Busy . ) BOOL high when there when there is a
block is being : L L
is a transition in transition in the Error
executed. . S
the Execute input output pin’s signal from
pin’s signal from low to high.
low to high. ® There is a transition in
the Busy output pin’s
signal from high to low
when there is a
transition in the Aborted
output pin’s signal from
low to high.
® There is transition in the
An error occurs Error output pin’s signal
! ) o .

Error in the motion BOOL !nput values are from hlgh to Iovy_whgn
control function incorrect. there is a transition in
block. the Execute input pin’s

signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_AxisSettingl supports AHOS5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.10.12 Parameter Setting |1

o) T _Axisletting? Ena
b 3els Dione
Exemte Busy
Wmire Error
Chatput T vpe

Tt

FulseRew

DistanceFew

1. Motion control function block
The motion control function block T_AxisSetting2 is used to set motion parameters. The value of
the Axis input pin indicates an axis number. Users can set the velocity curve of the axis specified,
an output type, and a unit. The setting of a unit requires the number of pulses it takes for a motor
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to rotate once and the distance for which the axis specified moves when the motor rotates once.
Input pins/Output pins

Input pin
; Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD K1~K16 transition in the Execute
number . .
input pin’s signal from low to
high.
Motion is
started when
there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
The value of the Vcurve
‘. input pin is valid when there
Vcurve Velocity curve BOOL m;‘l;r;gezmd..TFalse is a transition in the Execute
urve: lrue input pin’s signal from low to
high.
The value of the
OutputType mcUD: 0 OutputType input pin is
(AH20MC-5A mcPD: 1 valid when there is a
is not Output type WORD mMcAB: 2 transition in the Execute
supported.) mMc4AB: 3 input pin’s signal from low to
high.
The value of the Unit input
mcMotor: O pin is valid when there is a
Unit Unit WORD mcMachine: 1 transition in the Execute
mcComp: 2 input pin’s signal from low to
high.
The value of the PulseRev
Number of . L .
ulses it takes !nput pin is va!|d when there
PulseRev ]P DWORD| K1~K2,147,483,647 | is a transition in the Execute
or a motor to . e
rotate once mput pin’s signal from low to
high.
Distance for The value of the
which the axis DistanceRev input pin is
: specified N valid when there is a
DistanceRev moves when DWORD| K1~K2,147,483,647 transition in the Execute

the motor used
rotates once

input pin’s signal from low to
high.
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State output pin
Time when there is | . \yhen there is a
. Data a transition in an A F -
Name Function oD o transition in an output pin’s
BPE | UHRIE S el signal from high to low
from low to high 9 9
® There is a transition in
the Done output pin’s
signal from high to low
® Thereisa when there is a
The execution transition in the transition in the Execute
. Done output input pin’s signal from
of the motion L .
. pin’s signal from high to low.
Done control function | BOOL . . .
block is low to high when | e If the Execute input pin
motion of is set to False when the
complete. : ) )
returning home execution of the motion
is complete. control function block is
complete, the Done
output pin will be set to
False in the next cycle.
® There is a transition in
the Busy output pin’s
signal from high to low
when there is a
transition in the Done
. output pin’s signal from
* Thereisa low to high.
transition in the . o
.~, | ® There is a transition in
Busy output pin’s -,
. . the Busy output pin’s
The motion signal from low . ;
. . signal from high to low
control function to high when .
Busy : : BOOL . when there is a
block is being there is a o
o transition in the Error
executed. transition in the .
. output pin’s signal from
Execute input :
e low to high.
pin’s signal from . e
low to high ® There is a transition in
' the Busy output pin's
signal from high to low
when there is a
transition in the Aborted
output pin’s signal from
low to high.
® There is transition in the
An error occurs Error output pin’s signal
Error in the motlor) BOOL !nput values are from hlgh to Iov_\/.wht_an
control function incorrect. there is a transition in
block. the Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported
The motion control function block T_AxisSetting2 supports AHOSPM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.
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5.10.13 Reading the Present Position/Speed of an Axis

1. Motion control function block

o T_MotionThserve Eno
s Wahd
Enahle Busy
Ervor

Position

Veloecity

The motion control function block T_MotionObserve is used to read the present position/speed
of an axis. The value of the Axis input pin indicates an axis number. After the motion control
function block is started, users can read the present position of the axis specified through the
Position output pin, and the speed of the axis specified through the Velocity output pin.

2. Input pins/Output pins

Input pin
] Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD K1~K16 transition in the Enable
number . S
input pin’s signal from low
to high.
Manual pulse
Enable | generator BOOL True/False -
mode
State output pin
Time when there is . :
. Data atransition in an T'.”?e vv_hen there is a ,
Name Function S transition in an output pin’s
type output pin’s signal . .
: signal from high to low
from low to high
® There is a transition in
the Valid output pin’s
® Thereisa signal from high to low
transition in the when there is a
The execution Valid output pin’s transition in the Enable
. signal from low input pin’s signal from
of the motion . .
. to high when high to low.
Valid control BOOL . : e
. there is a ® There is a transition in
function block Lo . o
is complete. transition in the the Valid output pin's
Enable input signal from high to low
pin’s signal from when there is a
low to high. transition in the Error
input pin’s signal from
low to high.
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State output pin

Time when there is
Data a transition in an

Time when there is a

Name Function type output pin’s signal trasniSIr:Iz?lr}rlgr:TinL;]t?gtlg\/lvn S
from low to high 9 9
® There is a transition in
the Busy output pin’'s
® Thereisa signal from high to low
transition in the when there is a
The motion Busy output pin’s transition in the Enable
signal from low input pin’s signal from
control to high when high to low.
Busy | function block BOOL here i . o
is being thereis a ® Thereisa transition in
transition in the the Busy output pin’s
executed. : \ ;
Enable input signal from high to low
pin’s signal from when there is a
low to high. transition in the Error
output pin’s signal from
low to high.
® There is a transition in
A the Error output pin’s
n error , )
. e Inout values are signal from high to low
Error | Occursin the BOOL ‘npu when there is a
motion control incorrect.

transition in the Enable

function block. . RO
input pin’s signal from

high to low.
Value output pin
Name Function 32;[2 Output range Update
When the motion control
Present function block is executed,
Position | position (Pulse | DWORD Kéii;j%iiii the value of the Position
unit) TR output pin is updated
repeatedly.
When the motion control
Present speed function block is executed,
Velocity b DWORD | K0~K2,147,483,647 | the value of the Velocity
(Pulse unit) o
output pin is updated
repeatedly.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported
The motion control function block T_MotionObserve supports AHOSPM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.
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5.10.14 State of an Axis

En T_hzisitatus Foo
s Walid
Enable Busy
ClearError Eror
Mode

AxisEeady

bxuError

AxsEror]D

1. Motion control function block
The motion control function block is T_AxisStatus is used to read and clear the present
erroneous state of an axis. The value of the Axis input pin indicates an axis number. Users can
clear the present erroneous state of the axis specified by means of the ClearError input pin. The
value of the AxisErrorID output pin indicates the present erroneous state of the axis specified.

2. Input pins/Output pins

Input pin

Name Function DEIE) Setting value Time when a value is valid

type

The value of the Axis input
Axis Motion axis WORD K1~K16 pin is valid when there is a
number transition in the Enable input

pin’s signal from low to high.

Reading the
present
erroneous
state of the
axis
specified.
The
erroneous
state of the
axis
specified is
cleared The value of the ClearError
ClearError yvhen there BOOL True/False inpu_t pin is vaiid wh(_an the
is a motion control function
transition in block is executed.

the
ClearError
input pin’s
signal from
low to high.

Enable BOOL True/False -
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State output pin

Time when there is

Time when there is a

Name Function D atransmo,n Nan - ansition in an output pin’s
type EUEIS [PITS Elgc) signal from high to low
from low to high 9 9
® There is a transition in
. the Valid output pin’s
* ;I;gﬁ:tilsnﬁn the signal from high to on\{
Valid output pin's yvhen there is atransition
An output signal from low to n the Enable' Input pin's
Valid value is BOOL high when there o :_'ﬁg?el {;()'[g:;?tri]otr:)ilr?me
valid. is a transition in valid outout bin's sianal
the Enable input f hi r? ? hg
pin’s signal from rom high to low when
low to high. there is a tran§|t'|on.|n the
Error output pin’s signal
from low to high.
® There is a transition in
. the Busy output pin’s
_ * ;I;gﬁ;?tilgnin the signal from _high to on\{
The motion Busy output pin's yvhen there is a trans_|t|on
control signal from low to in the Enable' input pin’s
Busy LL:nctiqn BOOL high when there signal from h|gh_ t_o IO.W'
ock is . L ® There is a transition in
being 'S a transmqn n the Busy output pin’s
the Enable input . X
executed. e o signal from high to low
pin’s signal from . .
low to high. yvhen there is a transition
in the Error output pin’s
signal from low to high.
An error ® There is a transition in
occurs in the the Error output pin’s
Error motion BOOL ° !nput values are signal from _high to on\{
control incorrect. when there is a transition
function in the Enable input pin’s
block. signal from high to low.
Value output pin
. Data
Name Function type Output range Update
When the motion control
Mode of N * function block is executed,
Mode motion WORD 16#0~16#32x (*1) the value of the Mode output
pin is updated repeatedly.
When the motion control
Ready flag for function block is executed,
AxisReady | the axis BOOL True/False the value of the AxisReady
specified output pin is updated
repeatedly.
When the motion control
function block is executed,
AxisError | Axis error flag BOOL True/False the value of the AxisError
output pin is updated
repeatedly.
When the motion control
16#0002~16#C4FF, | function block is executed,
AxisErrorlD| Error code WORD 16#8001~16#8380 | the value of the AxisErrorlD

(*2)

output pin is updated
repeatedly.
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*1: Value of the Mode output pin

Value Definition
16#0 | Idle

164100 Uniaxial motion is being
stopped.

164101 Absplute single-speed
motion

164102 Relgmve single-speed
motion

16#103 Absplute two-speed
motion

16#104 Relqtlve two-speed
motion

16#105 Insgrtlng single-speed
motion

16#106 Insgrtlng two-speed
motion

16#107 | JOG motion
Manual pulse generator

16#108 mode

16#109 | Motion of returning home

16#10A | Electronic gear motion

16#10B | Electronic cam motion

164200 G-code motion is being
stopped.

16#201 | Executing G-code motion
164300 Mqltlamal interpolation is
being stopped.
16#31x .MultlaX|aI. absolute linear
interpolation
16432 .MultlaX|aI. relative linear
interpolation

3. Troubleshooting

*2: Value of the AxisErrorID output pin

Value Definition
An error occurs in the
11%??43:2': AH500 series motion
control module.
An error occurs in the
116:£8030810 ASD-A2-F series
servo drive.

® Please refer to appendix A for more
information about error codes.

® Error code in an ASD-A2-F series servo
drive: The value of the AxisErrorID output
pin is AL code+16#8000.

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

4. Modules which are supported

The motion control function block is T_AxisStatus supports AHOSPM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.10.15 Setting the Present Position of an Axis

A ls
Exemite
Position

En T _SetPosition

Eno

Daone
Busy,
Error

1. Motion control function block
The motion control function block T_SetPosition is used to set the present position of an axis.
The value of the Axis input pin indicates an axis number. Users can set the present position of
the axis specified by means of the Position input pin.
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2. Input pins/Output pins

Input pin
q Data ; . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis number WORD K1~K16 transition in the Execute
input pin’s signal from low to
high.
Motion is
started when
there is a
Execute transition in BOOL True/False -
the Execute
input pin’s
signal from low
to high.
The value of the Position
Present ) _ input pin is valid when there
Position | position of the | DWORD KK2211177188§%1§ is a transition in the Execute
axis specified IS input pin’s signal from low to
high.
State output pin
Time when there is . .
= Time when there is a
. Data a transition in an L .
Name Function tvpe outbut pin's sianal transition in an output pin’s
yp fropm I(F))w to higgh signal from high to low
The execution ® Thereisa transitiqn in
of the motion The writing of a tsf;enl?i?fr;grgugrlﬁ tF:)IrroSw
Done | control BOOL position is ﬁ here | 9 I
function block complete when there Is a transition
is complete ' in the Execute input pin’s
piete. signal from high to low.
® There is a transition in
. the Busy output pin’'s
;I'hergt_ls a th signal from high to low
. ransition in .e, when there is a transition
The motion Busy output pin’s in the Done output pin’s
control signal from low to : :
Busy | function block BOOL high when there is o _SI_EnaI fromt low tto h|gh.
is being a transition in the thee[%e IS 6:) rfms: |c_Jn, n
executed. Execute input 1€ Busy output pin's
pin’s signal from signal from hlgh to on\{
low to high when there is a transition
' in the Error output pin’s
signal from low to high.
® There is transition in the
An error Error output pin’s signal
Error | 0CCUrs in the BOOL Input values are from high to low when
motion control incorrect. there is a transition in the
function block. Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
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4. Modules which are supported

The motion control function block T_SetPosition supports AHO5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

Note: To prevent errors from occurring, please avoid using the motion control function block to set
the present position of the master axis involved in cam motion or gear motion.

5.10.16 Setting the Polarities of Input Terminals
AH20MC-5A/AH10PM-5A AH15PM-5A AHO5PM-5A

B T_InputPolarity oo foi:) T_InputPolanit~ g o Hn T_InputPola~ Epm
) Enahle Valid) o
Enable Walid %00_Pefl Pell_Z00 Enablz Valid
Z0_Fal Pz0_X0 H01_Pgl Pzl_X01 =0 Pel Pl X0
X1 _Pel Pgl X1 <02 _Pe Ped 2021 I Pel Pzl X1
03 _F, Pgi_X0%
el 2 0w) I 4:ng0 Doj}m | fe_meea mpeA_X3
K3 P Pg3 X3 %05_Dogl Dogl_E05 0 _mpgB mpgB_ X8
5 _mpeh mpgh %8| [E08_Dee2 Dog2 X06f 13712 Dozl Dog0_X12
X5 _mpgh mpgh_ X9 ig;:i;j j::j:ig; 13 Doel Dogl X13
E10_Diogd Dogd_X10 %09 _mpeE mpgB_%09 Busy
%11 _Dogh Dogs_X11 04 _LSPO LSP0_%04
%12 Dogl Dl K12 HOE_LSHO LSHO_X0E
- - X0C_LSPL LEP1_X0C
K13 _Dagl Diogl_X13 0D LSH1 LSH1_%0D
%14 _Dog2 Dog2 14 H0E_LSP2 LSPZ_X0E
w15 D-:ug3 D-:ug3 15 ZE0F_LSHZ LENZ_EOF)
X10_LSP3 LiP3_%10
Busy H11_LSH3 LEN3_X11
%12_CHGO CHGO_X12
X13_CHG1 CHG1_X13
X14_CHG2 CHG2_X14
15_CHGE CHG3_X1S
Busy

1. Motion control function block
The motion control function block T_InputPolarity is used to set the polarities of the input
terminals, and read the states of the input terminals in the AH500 series motion control module
used. Users can set the polarities of the input terminals in the AH500 series motion control
module used by means of input pins, and read the states of the input terminals in the AH500
series motion control module by means of output pins.

2. Input pins/Output pins

Input pin
Name Function ?y?g Setting value Time when a value is valid
Manual
Enable | Pulse BOOL True/False :
generator
mode
X0_Pg0 | Polarity BOOL
X1_Pgl Polarity BOOL
X2_Pg2 Polarity BOOL
X3_Pg3 Polarity BOOL
X4_Dog0™ | Polarity BOOL When the motion control
X5 _Dog0™" | Polarity BOOL mcNO: False function block is executed,
X6_Dog0™" | Polarity BOOL mcNC: True the values of the input pins
X7_Dog0" | Polarity BOOL are updated repeatedly.
X8 mpgA Polarity BOOL
X9 _mpgB Polarity BOOL
XO0A_LSPO™ | Polarity BOOL
XO0B_LSNO™ | Polarity BOOL
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pin’s signal from
low to high.

Input pin
] Data ] . . .
Name Function type Setting value Time when a value is valid
X0C_LSP1™ | Polarity BOOL
XOD_LSN1™ | Polarity BOOL
XOE_LSP2™ | Polarity BOOL
XOF_LSN2™ | Polarity BOOL
;118—8503;’1 Polarity BOOL
Xll__D095/ . When the motion control
X11_LSN3™ Polarity BOOL mcNO: False function block is executed,
X12_Dog0 . mcNC: True the values of the input pins
/X12_CHGO™ Polarity BOOL are updated repeatedly.
XX1123—CDH°(93¥1 Polarity BOOL
XX1124—CDH°§§Q Polarity BOOL
XX1125—CDF‘|’C€_’§Q Polarity BOOL
State output pin
Time when there is . -
L Time when there is a
: Data atransition in an P .,
Name Function S transition in an output pin’s
type output pin’s signal . .
from low to high signal from high to low
The ® Thereisa
execution transition in the ® There is a transition in
of the Valid output pin’s the Valid output pin’s
motion signal from low to signal from high to low
Valid control BOOL high when there when there is a
function is a transition in transition in the Enable
block is the Enable input input pin’s signal from
complete pin’s signal from high to low.
piete. low to high.
® Thereisa
The motion transition in the There is a transition in
control Busy output pin’s the Busy output pin’s
function signal from low to signal from high to low
Busy block is BOOL high when there when there is a
bein is a transition in transition in the Enable
exec%ted the Enable input input pin’s signal from

high to low.
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State output pin
Time when there is . :
. Data a transition in an Tl_me vv_hen e i a ,
Name Function SO o transition in an output pin’s
type output pin’s S|_gnal signal from high to low
from low to high
Pg0_Xo0 Polarity BOOL
Pgl X1 Polarity BOOL
Pg2_X2 Polarity BOOL
Pg3_X3 Polarity BOOL
Dog0_X4" | Polarity BOOL
Dogl X5" | Polarity BOOL When the values | ® When the values of input
Dog2_X6" | Polarity BOOL of input pins are pins are set to True, and
Dogg_x7*1 Polarity BOOL set 'Fo True, and th’(\el |nrp])ut terminals are
mpgA_X8 | Polarity BOOL the input ON, there are tra_n3|,t|ons
B X9 Polari BOOL terminals are in these output pins
MPYB_ - 0 ar!ty OFF, there are signals from high to low.
LSPO_XOA*l Polarity BOOL transitions in ® When the values of input
LSNO_XO0B " | Polarity BOOL these output pins’ pins are set to False,
LSP1_X0C™ | Polarity BOOL signals from low and the input terminals
LSN1_XOD™ | Polarity BOOL to high. are OFF, there are
LSP2_XOE™ | Polarity BOOL When the values transitions in these
LSN2_XOF ™ | Polarity BOOL of input pins are output pins’ signals from
Doad X10/ set to False, and high to low.
LSIEB_Xlo*l Polarity BOOL the input ® There are transitions in
Dods X1L terminals are ON, these output pins’
0Qgo_. ; there are signals from high to low
+1 | Polarit BOOL gnals from high to lo
LSN3_X11™ y transitions in when there is a
Dog0_X12/ : these output pins’ transition in the Enable
CHGO_x12" Polarity BOOL signals from low input pin’s signal from
to high. high to low.
chfgi_ﬁg{l Polarity BOOL J
CDl_?g;—ﬁjfl Polarity BOOL
CDl_?gz—;(&g{l Polarity BOOL

*1: It indicates a terminal of AH15PM-5A.

3. Troubleshooting

Error

The values of input pins in the motion
control function block are incorrect.

Troubleshooting

Check whether the values of the input pins
are in the ranges allowed.

4. Modules which are supported

The motion control function block T_InputPolarity supports AHO5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.
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5.10.17 Electronic Gear Motion

1. Motion control function block

En

Master
Slave
Enable
Faset

Fatiotum
FatioDen

T_GearIn Eno

Walid

Bhasy]
Aborted
Error
InputPulses
InputFreq)

The motion control function block T_Gearln is used to start electronic gear motion. The value of
the Master input pin indicates a master axis, and the value of the Slave input pin indicates a
slave axis. The motion of the slave axis specified follows the motion of the master axis specified.
The value of the RatioNum input pin is the numerator of an electronic gear ratio. The value of
the RatioDen input pin is the denominator of an electronic gear ration. The Reset input pin is

used to clear the number of input pulses.

2. Input pins/Output pins

Input pin
; Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Master
. B input pin is valid when there
Master Master axis WORD 0~16, 200, 2011" 208, is a transition in the Enable
number 212, 216 (*1) . L
input pin’s signal from low to
high.
The value of the Slave input
Slave axis pin is valid when there is a
Slave WORD 1~16 transition in the Enable
number . R
input pin’s signal from low to
high.
Enabling
Enable | electronic gear | BOOL True/False -
motion
The value of the Reset input
Resetting the pin is valid when there is a
Reset InputPulses BOOL True/False transition in the Enable
output pin input pin’s signal from low to
high.
When the motion control
Numerator of function block is executed,
RatioNum | an electronic DWORD | K-32,767~K32,767 | the value of the RatioNum
gear ratio input pin is updated
repeatedly.
. When the motion control
Denominator . .
_ of an function block is exe_cuted,
RatioDen . DWORD K1~K32,767 the value of the RatioDen
electronic gear : o
. input pin is updated
ratio
repeatedly.
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State output pin
Vs e Quers s Time when there is a
. Data a transition in an L -
Name Function D o transition in an output pin’s
type CUTZE [ S S signal from high to low
from low to high g 9
® There is a transition in
the Valid output pin’s
signal from high to low
when motion stops.
There is a There is transition in the
transition in the Valid output pin’s signal
Valid output pin’s from high to low when
An outout signal from low to there is a transition in
Valid put BOOL high when there the Error output pin’s
value is valid. . o . .
is a transition in signal from low to high.
the En_able input There is a transition in
pin’s signal from the Valid output pin’s
low to high. signal from high to low
when there is a
transition in the Aborted
output pin’s signal from
low to high.
There is a transition in
the Busy output pin’s
signal from high to low
when there is a
The motion The execution of transition in the Enable
€ motio the motion input pin’s signal from
contr_ol control function high to low.

Busy function block BOOL : . A
. . block is If the Enable input pin is
is being )

interrupted by a set to False when the
executed. . )
command. execution of the motion
control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
The execution . There is a transition in
. The execution of -
of the motion : the Aborted output pin’s
the motion . .
control control function signal from high to low
Aborted | function block BOOL . when there is a
L block is o
is interrupted . transition in the Enable
interrupted by a . s
by a input pin’s signal from
command. )
command. high to low.
]nput values are There is a transition in
incorrect. -
An error The axis the Error output pin’s
occurs in the ified is in signal from high to low

Error motion control BOOL Sr’rf)et? neb fSr th when there is &
function block mgtign cgn(:rgl ° transition in the Enable

) function block i input pin’s signal from
unction block is high to low.
executed.
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Value output pin

Data

Name Function type

Output range Update

When the motion control

function block is executed,
i,:lwl:)[?tbpeurlgcl;s DWORD KK22 111771%221'{87 the valug qf the InputPulses
TR output pin is updated
repeatedly.
When the motion control
function block is executed,
DWORD | K0~K2,147,483,647 | the value of the InputFreq

InputPulses

InputFreq Frequency of

input pulses output pin is updated
repeatedly.
*1: Value of the Master input pin
Value Definition
0 Manual pulse generator
1~16 Motion axis 1~motion axis 16
200 C200
204 C204
208 C208
212 C212
216 C216
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_Gearln supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.10.18 Electronic Cam Motion

o T_Camln Eno
Ilaster Walid]
Slave Busy
Enahle Abhaorted
Fasat Error
Carn”hat InCam
Cryelaitop CryelaitartFlag)
Wl asterOffset Inde:
Ilasterfoaling InpuatPulses
SlaveScaling InpnatFreq

1. Motion control function block

The motion control function block T_Camin is used to start electronic cam motion. The value of
the Master input pin indicates a master axis, and the value of the Slave input pin indicates a
slave axis. The motion of the slave axis specified follows the motion of the master axis specified.
The value of the MasterOffset input pin indicates the starting angle of the master axis specified.
The Reset input pin is used to clear the number of input pulses. If the CamOut input pin is set to
True, the slave axis specified will not mesh with the master axis specified. If the CycleStop input
pin is set to True when the Enable input pin is reset, cam motion will not stop until a cycle is
complete. Please refer to section 8.2.2 for more information.
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Input pins/Output pins

Input pin
] Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Master
. B input pin is valid when there
Master rl\]/luans]tbeérams WORD 28812130(2)120(111) !s a tra.ns:itio.n in the Enable
input pin’s signal from low to
high.
The value of the Slave input
Slave axis pin is' yaliq when there is a
Slave WORD 1~16 transition in the Enable
number . S
input pin’s signal from low to
high.
Enabling
Enable electronic cam | BOOL True/False -
motion
The value of the Reset input
Resetting the pin is valid when there is a
Reset InputPulses BOOL True/False transition in the Enable
output pin input pin’s signal from low to
high.
Not meshing The value of the CamOut
CamOut with the . BOOL True/False inpqt pin is used Whgn the
master axis motion control function
specified block is executed.
The value of the CycleStop
Stopping a input pin is valid when there
CycleStop BOOL True/False is a transition in the Enable
whole cycle . L .
input pin’s signal from high
to low.
The value of the
Starting angle MasterOffset input pin is
Masteroffset | OT 1€ 8XiS In\yoRD| ko~K2,147,483,647 | Y3lld When there is a
specified transition in the Enable
(Unit: Pulse) input pin’s signal from low to
high.
The value of the
_Zooming 0.~650.00 quterScaIing input pin is
MasterScaling infout on t_he FLOAT (two decimal valid _vyhen there is a
master axis transition in the Enable
specified places) input pin’s signal from low to
high.
The value of the
_Zooming 0.~650.00 SIayeScaIing inpgt pin is
SlaveScaling infout on the FLOAT (two decimal valid .V\.’her.] there is &
slave axis | transition in the Enable
specified places) input pin’s signal from low to

high.
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State output pin
Time when there is Time when there is a
. Data atransition in an .. . .
Name Function i transition in an output pin’s
type | output pin's signal signal from high to low
from low to high 9 9
® There is a transition in
the Valid output pin’s
signal from high to low
. when motion stops.
® Thereis a . .
-2 There is transition in the
transition in the - o
, -, Valid output pin’s signal
Valid output pin’s .
. from high to low when
signal from low ; L
. An output to high when there is a transmo_n in
Valid X . BOOL . the Error output pin’s
value is valid. there is a . .
o signal from low to high.
transition in the . o
Enable input There is a transmpn in
pin’s signal from tr_\e Valid output pin's
low to high. signal from high to low
when there is a
transition in the Aborted
output pin’s signal from
low to high.
There is a transition in
the Busy output pin’s
signal from high to low
when there is a
The motion The execution of transition in the Enable
€ Motio the motion input pin’s signal from
contr_o : control function high to low.

Busy function block | BOOL . : -
. . block is If the Enable input pin is
is being )

interrupted by a set to False when the
executed. . )
command. execution of the motion
control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
The execution . There is a transition in
. The execution of o
of the motion . the Aborted output pin’s
the motion . .
control control function signal from high to low
Aborted function block | BOOL . when there is a
L block is L
is interrupted ; transition in the Enable
interrupted by a . o
by a input pin’s signal from
command. .
command. high to low.
Input values are
incorrect.
The cam chart There is a transition in
created is the Error output pin’s
An error incorrect. . putp
oceurs in the The axis signal from hlgh to low
Error motion control BOOL specified is in when there is a
. - transition in the Enable
function block. tht'on pefore input pin’s signal from
the motion high to low.
control function
block is
executed.
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State output pin
Timewhen thereis | ;0\ hen there is a
. Data a transition in an A B .
Name Function o o transition in an output pin’s
type  output pin’s signal signal from high to low
from low to high
Starting a cam
cycle (The ® There is a transition in
value of the
the CycleStartFlag
CycleStartFlag ® A cam cycle output pin’s signal from
CycleStartFlag| output pin BOOL im cy utput pin's sig
: begins high to low in the scan
remains :
cycle following a cam
unchanged for
cycle.
one scan
cycle.)
® Thereisa
transition in the ® There is a transition in
. InCam output .
The slave axis o the InCam output pin’'s
o pin’s signal from ; :
specified low to hiah when signal from high to low
InCam meshes with BOOL g when there is a
there is a o
the master o transition in the CamOut
; " transition in the ; S
axis specified. . input pin’s signal from
CamOut input hi
N igh to low.
pin’s signal from
low to high.
Value output pin
Name Function gla;g Output range Update
When the motion control
Index of a function block is executed,
Index : WORD K1~K2047 the value of the Index
point i
output pin is updated
repeatedly.
When the motion control
function block is executed,
InputPulses muzlbeljlgés DWORD KK221117713332187 the value of the InputPulses
butp DS output pin is updated
repeatedly.
When the motion control
Frequency of function block is executed,
InputFreq | | cdUeNCY O In\WORD| K0~K2,147,483,647 | the value of the InputFreq
input pulses o
output pin is updated
repeatedly.
*1: Value of the Master input pin
Value Definition
0 Manual pulse generator
1~16 Motion axis 1~motion axis 16
200 C200
204 C204
208 C208
212 C212
216 C216

3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.
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4. Modules which are supported

The motion control function block T_Camin supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.10.19 Reading a Cam Point

o T _CamPFead Ena
el Valid
Enable Error
CamPomt o MasterPosition

SlavePaosition

1. Moation control function block
The motion control function block T_CamRead is used to read a particular point in a cam chart.
The value of the Axis input pin indicates an axis number. The value of the CamPoiontNo input
pin indicates a cam point number. The value of the MasterPosition output pin indicates the
position of the master axis specified, and the value of the SlavePosition output pin indicates the
position of the slave axis specified.

2. Input pins/Output pins

Input pin
8 Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Axis Motion axis WORD 1~16 pin is valid when there is a
number transition in the Enable input
pin’s signal from low to high.
The reading
of a cam point
is enabled
when there is
Enable a transitionin | BOOL True/False -
the Enable
input pin’s
signal from
low to high.
When the motion control
_ Cam point function block is executed,
CamPointNo DWORD KO~K2047 the value of the
number . . .
CamPointNo input pin is
updated repeatedly.
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State output pin
Ui Wire el Time when there is a
. Data a transition in an s .,
Name Function D o transition in an output pin’s
P | GUIAUL IS SIgEl signal from high to low
from low to high 9 9
® There is a transition in
® Thereisa the Valid output pin’s
transition in the signal from high to low
Valid output when there is a
pin’s signal transition in the Enable
from low to input pin’s signal from
. An output high when high to low.
Valid value is valid. BOOL there is a ® There is transition in
transition in the the Valid output pin’s
Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Error
high. output pin’s signal from
low to high.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
The motion pin’s signal f[ransitipn in .the Enable
control frpm low to mput pin’s signal from
Busy function block | BOOL high V\_/hen high to_ low. e
is being there' isa ® Thereisa transition in
transition in the the Busy output pin's
executed. . . ;
Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Error
high. output pin’s signal from
low to high.
® There is a transition in
An error the Error output pin’s
occurs in the e Input values signal from high to low
Error motion control | BOOL . when there is a
. are incorrect. Lo
function transition in the Enable
block. input pin’s signal from
high to low.
Value output pin
Name Function R/a;: Output range Time when a value is valid
When the motion control
Position of the function block is executed,
MasterPosition| master axis DWORD KK22111771%332177 the value of the
specified DS MasterPosition output pin is
updated repeatedly.
When the motion control
Position of the function block is executed,
SlavePosition | slave axis DWORD KK22 112117718833%177 the value of the
specified T SlavePosition output pin is
updated repeatedly.
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3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported
The motion control function block T_CamRea supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.10.20 Writing a Cam Point

En T_CamWrite Eno
Bowis Done
Exemte Busy
CamPointHa Exror
MasterPosition

SlavePosition

1. Motion control function block
The motion control function block T_CamWrite is used to modify a particular point in a cam chart.
The value of the Axis input pin indicates an axis number. The value of the CamPoiontNo input
pin indicates a cam point number. The value of the MasterPosition indicates the position of the
master axis specified, and the value of the SlavePosition indicates the position of the slave axis
specified.

2. Input pins/Output pins

Input pin
; Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
_ Motion axis pin is. \_/aliql when there is a
Axis WORD 1~16 transition in the Execute
number . L.
input pin’s signal from low
to high.
The writing
of a cam
point is
enabled
when there
Execute isa BOOL True/False -
transition in
the Execute
input pin’s
signal from
low to high.
The value of the
CamPointNo input pin is
CamPointNo | S@M PNt 5\yorp K0~2047 valid when there is a
number transition in the Execute
input pin’s signal from low
to high.
The value of the
Position of MasterPosition input pin is
... | the master K-2,147,483,647~ | valid when there is a
MasterPosition axis DWORD K2,147,483,647 transition in the Execute
specified input pin’s signal from low
to high.
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Input pin
- Data ; . . .
Name Function type Setting value Time when a value is valid
The value of the
Position of SlavePosition input pin is
. the slave K-2,147,483,647~ | valid when there is a
SlavePosition axis DWORD K2,147,483,647 transition in the Execute
specified input pin’s signal from low
to high.
State output pin
Time when there is : .
o Time when there is a
: Data a transition in an o -
Name Function R transition in an output pin’s
type output pin’s signal : -
: signal from high to low
from low to high
® Thereisa
The transition inthe | ®  There is a transition in
execution of Done output the Done output pin’s
the motion pin’s signal signal from high to low

Done control BOOL from low to when there is a
function high when the transition in the
block is writing of a Execute input pin’s
complete. cam point is signal from high to low.

complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
The motion pin’s signal transition in the Error
control from low to output pin’s signal from
function high when low to high.

Busy block is BOOL there is a ® There is a transition in
being transition in the the Busy output pin’s
executed. Execute input signal from high to low

pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® |nput values
are incorrect.
An error ® The §I_ave axis | ® Thereis transition |r'1
: specified the Error output pin’s
occurs in the . : ;
; meshes with signal from high to low
motion . .

Error control BOOL the master axis when there is a

function specified transition in the
before the Execute input pin’s

block. . ; .
motion control signal from high to low.
function block
is executed.

Troubleshooting
Error Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

Modules which are supported
The motion control function block T_CamWrite supports AHOSPM-5A, AH15PM-5A,

AH10PM-5A, and AH20MC-5A.
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5.10.21 Calculating a Synchronization Ratio

n T_CamiyncEatio Eno
Exemite Dione
MI60Length Busy
MEa0Fulse Error
S380Length MEatio
S3a0Pulse SRatio

SyncRatio

1. Motion control function block
The motion control function block T_CamSyncRatio is used to calculate a synchronization ratio.
A synchronization ration is calculated by means of the M360Length input pin, the M360Pulse
input pin, the S360Length input pin, and the S360Pulse input pin. (The value of the M360Length
input pin indicates physical quantity, and the value of the M360Pulse input pin indicates the
number of pulses. The value of the S360Length input pin indicates physical quantity, and the

value of the S360Pulse input pin indicates the number of pulses.)

2. Input pins/Output pins

Input pin
. Data ' Time when a value is
Name Function type Setting value -
When there is a
transition in the
Execute input
Execute | P" S|gnal from BOOL True/False -
low to high, the
calculation of a
synchronization
ratio is enabled.
Distance for The value of the
which the M360Length input pin is
M360Length master axis DWORD | K1~K2,147,483,647 valid when there is a
specified transition in the Execute
moves in a input pin’s signal from low
cycle to high.
Nlj?ebsefro?f The value of the
pus M360Pulse input pin is
which the valid when there is a
M360Pulse | master axis DWORD | K1~K2,147,483,647 o
- transition in the Execute
specified . S
. input pin’s signal from low
moves in a .
to high.
cycle
. The value of the
Distance for S360Length input pin is
which the slave valid when there is a
S360Length| axis specified DWORD | K1~K2,147,483,647 e
. transition in the Execute
moves in a . S
cvele input pin’s signal from low
y to high.
Number of The value of the S360Pulse
pulses for . L lid wh
which the slave INput pin is valid when
S360Pulse : i DWORD | K1~K2,147,483,647 | there is a transition in the
axis specified . S
; Execute input pin’s signal
moves in a .
from low to high.
cycle
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State output pin
Time when there
is a transition in Time when there is a
] Data ., P -
Name Function tvpe an output pin’s  [transition in an output pin’s
yp signal from low to signal from high to low
high
. ® There is a transition in
® Thereisa -
. oL the Done output pin’s
The execution transition in . ;
: signal from high to low
of the motion the Done .
. . when there is a
Done control function BOOL output pin's Lo
: . transition in the
block is signal when . -
o Execute input pin’s
complete. motion is ; :
signal from high to
complete. |
ow.
® There is a transition in
® Thereisa the Busy output pin’s
transition in signal from high to low
the Busy when there is a
output pin’s transition in the Error
The motion signal from low output pin’s signal
control function to high when from low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the Busy output pin’s
the Execute signal from high to low
input pin’s when there is a
signal from low transition in the Done
to high. output pin’s signal
from low to high.
® Input values
° '?’rheelglc:\:;ez:;.is ® There is transition in
specified the Error output pin’s
An error occurs P h ith signal from high to low
Error in the motion BOOL tmhes eStW' when there is a
control function € mas e.][. d transition in the
block. E‘X:‘S spth| 1€ Execute input pin’s
elore the signal from high to
motion control low
function block '
is executed.
Value output pin
Name Function DETE) Output range VS THE EWEIIS e
type P 9 valid
Ratio of the
distance for
which a master The value of the MRatio
_ axis moves to DWOR K-2,147,483,647~ output pin is vahd When
MRatio | the number of D K2 147 483 647 there is a transition in the
pulses for e Done output pin’s signal
which the from low to high.
master axis
moves
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Value output pin

. Data Time when a value is
Name Function type Output range -
Ratio of the
%ﬁ}?ﬁ?;&/e The value of the SRatio
| axismovesto | DWOR | K-2,147,483,647~ | outputpinis valid when
SRatio the number of D K2 147 483 647 there is a transition in the
. S Done output pin’s signal
pulses for which from low to high
the slave axis '
moves
The value of the SyncRatio
o ) _ | output pin is valid when
SyncRatio rSE%ir:)chronlzatlon DVYDOR KKZZ?Ljr??i%:;%j?? there is a transition in the
' ' ' Done output pin’s signal
from low to high.

Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

Modules which are supported

The motion control function block T_CamSyncRatio supports AHOSPM-5A, AH15PM-5A,

AH10PM-5A, and AH20MC-5A.

5.10.22 Creating a Cam Curve

1.

2.

Motion control function block

En T _CamCurve End
ERSE Diome
Execute Busy
IILength Error
SLength EnMao
S3yneLength SyncBegzin
ZSyncRatio SyncEnd
SMaxRatio

dooCurve

eCamiCurve

Concatenate

The motion control function block T_Camcurve is used to create a cam curve. The value of the
Axis input pin indicates an axis number. The value of the MLength input pin, the value of the
SLength input pin, the value of the SSyncRatio input pin, and the value of the SMaxRatio input
pin indicate the physical quantity needed to generate a cam curve. The value of the AccCurve
input pin and the value of the eCamCurve determine a cam curve type. Please refer to section

8.4.2 for more information.
Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD 1~16 transition in the Execute
number . S
input pin’s signal from low
to high.
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Input pin
] Data ; . . .
Name Function type Setting value Time when a value is valid
The creation of
a cam curve is
enabled when
there is a
Execute | transition inthe | BOOL True/False -
Execute input
pin’s signal
from low to
high.
Distance for The value of the MLength
which the input pin is valid when there
MLength | master axis DWORD| K1~K2,147,483,647 | is a transition in the
specified Execute input pin’s signal
moves from low to high.
. The value of the SLength
Distance for . T ,
which the slave input pin is va[|d when there
SLength . o DWORD| K1~K2,147,483,647 | is a transition in the
axis specified . T
moves Execute input pin’s signal
from low to high.
Distance for The value of the
which the slave SSyncLength input pin is
sSyncLength| 215 SPECIiedis n\yopp) K1-K2,147,483,647 | VAl When there is &
synchronized transition in the Execute
with the master input pin’s signal from low
axis specified to high.
Synchronization
ratio of the The value of the
speed of the SSyncRatio input pin is
SSvncRatio slave axis Float 1.1755x10%~ valid when there is a
y specified to the 3.4028x10"% transition in the Execute
speed of the input pin’s signal from low
master axis to high.
specified
Maximum ratio
of the speed of .
.| the slave axis to 1.1755x10"~
SMaxRatio | o cheed of the | 1O 3.4028x10"% ;
master axis
specified
The value of the
SSyncRatio input pin is
AccCurve Acceleration WORD 0~3 (*1) valid when there is a
curve transition in the AccCurve
input pin’s signal from low
to high.
eCamCurve | Cam curve WORD 0~5 (*2)
The value of the
Concatenate input pin is
Concatenate | concatenation BOOL True/False valid w herj there is a
transition in the AccCurve
input pin’s signal from low
to high.
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State output pin
s Sl irerts (2 Time when there is a
. Data a transition in an L .
Name Function SO o transition in an output pin’s
Bfpe || G (IS SHEE! signal from high to low
from low to high 9 9
® There is a transition in
the Done output pin’s
signal from high to low
when there is a
The execution o Therg _is a transition_ in the.
of the motion transition in the Execute input pin’s
. Done output signal from high to low.
Done control function | BOOL T ! .
block is pin's S|gn§1I _ [ ) . If the Execute input pin
when motion is is set to False when the
complete. ) .
complete. execution of the motion
control function block is
complete, the Done
output pin will be set to
False in the next cycle.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Done
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Error
high. output pin’s signal from
low to high.
An error occurs
in the motion ® Input values
Error . BOOL . ® Execute
control function are incorrect.
block.
Value output pin
Name Function gla;: Output range Time when a value is valid
When the motion control
function block is executed,
ErrNo Error code WORD 0~2 the value of the ErrNo
output pin is updated
repeatedly.
When the motion control
' Starting point of function block is executec_i,
SyncBegin A DWORD| K0~K2,147,483,647 | the value of the SyncBegin
synchronization D
output pin is updated
repeatedly.
When the motion control
Terminal point function block is executed,
SyncEnd | of DWORD| K0~K2,147,483,647 | the value of the SyncEnd
synchronization output pin is updated
repeatedly.
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*1: Value of the AccCurve input pin

Value Definition

0 Uniform curve
Uniform

1 acceleration
curve

5 SingleHypot
curve

3 Cycloid

3. Troubleshooting

*2: Value of the eCamCurve input pin

Value Definition
0 leftCAM
1 midCAMall
2 midCAMbegin
3 midCAMend
5 rightCAM

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

4. Modules which are supported
The motion control function block T_Camcurve supports AHO5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.10.23 Updating a Cam Curve

En T_CamCurvellpdate Enn
Bis Dione
Execite Busy

Error

1. Motion control function block

The motion control function block T_CamCurveUpdate is used to update a cam chart so that the
cam curve in the next can cycle is the cam curve created by means of the motion control
function block T_CamCurve. The value of the Axis input pin indicates an axis number.

2. Input pins/Output pins

Input pin
3 Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD 1~16 transition in the Execute
number : R
input pin’s signal from low
to high.
When there is a
transition in the
Execute input pin’s
Execute | signal from low to BOOL True/False -
high, the update of
a cam curve is
enabled.
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State output pin
Time when thereis | ;10\ hen there is a
. Data a transition in an L .
Name Function D o transition in an output pin’s
P | CUITIT: [PIi'S Sligil signal from high to low
from low to high 9 9
® There is a transition in
the Done output pin’s
signal from high to low
when there is a
® Thereisa transition in the
- Execute input pin’'s
transition in the . ;
The update of signal from high to low.
. Done output . .
Done acamcurveis | BOOL pin’s signal ® If the Execute input pin
complete. when motion is is setto Fa_llse when
the execution of the
complete. ) .
motion control function
block is complete, the
Done output pin will be
set to False in the next
cycle.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
B . - BOOL . . L
usy block is being 00 there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® There is transition in
A the Error output pin’s
N error occurs . X
. ) signal from high to low
in the motion ®  Input values .
Error . BOOL . when there is a
control function are incorrect. e
transition in the
block. . -
Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
4. Modules which are supported

The motion control function block T_CamCurveUpdate supports AHOSPM-5A, AH15PM-5A,

AH10PM-5A, and AH20MC-5A.
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5.11 Multiaxial Motion Control Function Blocks
5.11.1 Setting the Parameters of G-code Motion

Erl. T_GfDdESEtt]Ilg El'l.l:l
Execute Dane
[ContIF Eusy
VelPercentage Ernor

1. Motion control function block
The motion control function block T_GcodeSetting is used to set the parameters of G-code
motion. The value of the ContIP input pin indicates the minimum speed to which the speed of
continuous interpolation decreases. If the speed of G-code motion is less than the speed
indicated by the value of the ContIP input pin, the G-code motion will move at the speed
indicated by the value of the ContIP input pin. The value of the VelPercentage input pin
indicates the percentage for the values of the speed parameters of G-codes.

2. Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
G-code
motion stops
when there is
Execute a transition in BOOL True/False -
the Execute
input pin’s
signal from
low to high.
Minimum
speed to The value of the ContIP
which the input pin is valid when there
ContIP speed of DWORD K0~K500000 is a transition in the
continuous Execute input pin’s signal
interpolation from low to high.
decreases
Percentage The value of the
for the VelPercentage input pin is
VelPercentage values of the WORD K0~K65,535 valid when there is a
speed transition in the Execute
parameters input pin’s signal from low
of G-codes to high.
State output pin
Time when there is Time when there is a
. Data atransition in an |transition in an output pin’s
Name Function S . .
type output pin’s signal signal from high to low
from low to high
The . ® There is a transition in
. ® Thereisa -
execution of oL the Done output pin’'s
; transition in the : ;
the motion Done outout signal from high to low
Done control BOOL S b when there is a
; pin’s signal Lo
function A transition in the
X when motion is . -
block is Execute input pin’s
complete. . )
complete. signal from high to low.
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State output pin
Time when there is Time when there is a
Name Function Data atransm(?n inan transition in an output pin’s
type output pin’s signal signal from high to low
from low to high
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
The motion pin’s signal transition in the Error
control from low to output pin’s signal from
function high when low to high.

Busy block is BOOL there is a ® There is a transition in
being transition in the the Busy output pin’s
executed. Execute input signal from high to low

pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® There is transition in
An error -
. the Error output pin’s
occurs in the . ;
motion e Inputvalues signal from hlgh to low
Error BOOL . when there is a
control are incorrect. Lo
. transition in the
function . .-
Execute input pin’s
block. ; .
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_GcodeSetting supports AHOSPM-5A, AH15PM-5A,

AH10PM-5A, and AH20MC-5A.

5.11.2 Executing G-code Motion

1. Motion control function block

En
O ham

Exemte

T_modeFun

Eno

Dione
Brusy
Ahorted

Error

The motion control function block T_GcodeRun is used to set and execute an Ox motion
subroutine. The value of the OxNum indicates an Ox motion subroutine number.

2. Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
The value of the OxNum
Ox motion ~ O input pin is valid when there
OxNum | subroutine WORD ;J[))(O %Xigoelgg is a transition in the Execute
number card: input pin’s signal from low to
high.
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Input pin
q Data ] . . .
Name Function type Setting value Time when a value is valid
G-code motion
stops when there
Execute | > 2 transmor_] In BOOL True/False -
the Execute input
pin’s signal from
low to high.
State output pin
Time when there is . :
B Time when there is a
. Data a transition in an L .
Name Function S transition in an output pin’s
type | output pin’s signal : -
: signal from high to low
from low to high
o meema S
The execution of transition in the sianal from hip h t% low
the motion control Done output 9 g
Done . . BOOL L when there is a
function block is pin’s signal o
o transition in the
complete. when motion is . -
Execute input pin’s
complete. ; .
signal from high to low.
® There is a transition in
the Busy output pin’s
signal from high to low
when there is a
® Therei transition in the Error
ereisa h output pin’s signal from
téansmor: mtt e low to high.
usy outpu ® There is a transition in
pin's signal the Busy output pin’s
The motion from low to signal fr)(/)m hlia h ?o low
control function high when g g
Busy . ) BOOL . when there is a
block is being there is a e
o transition in the Done
executed. transition in the .
. output pin’s signal from
Execute input .
S low to high.
pin’s signal ° h . e
from low to Thereis a transmc.)n, in
high. the Busy output pin’s
signal from high to low
when there is a
transition in the
Aborted output pin’s
signal from low to high.
® Input values
are incorrect.
® Theslave axis | ® There is transition in
specified the Error output pin’s
An error occurs in meshes with signal from high to low
Error the motion control | BOOL the master axis when there is a
function block. specified transition in the
before the Execute input pin’s
motion control signal from high to low.
function block
is executed.
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State output pin

Time when there is

Time when there is a

Name Function Data atransm(?n 1) G transition in an output pin’s
7o output pin’s signal signal from high to low
from low to high 9 9
e The execution ® There is a transition in
The execution of ' the Aborted output
. of the motion elee .
the motion control control function pin’s signal from high
Aborted | function block is BOOL . to low when there is a
. block is o
interrupted by a : transition in the
interrupted by a : -
command. Execute input pin’s
command.

signal from high to low.

3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
4. Example

Purposes:

® After the first G-code motion is complete, the second G-code motion will be executed.
® The second G-code motion is executed before the execution of the first G-code motion is

complete.

The motion control function block named FIRST and the motion control function block named
SECOND are set so that two different Ox motion subroutines are executed.

SMO FIRST Donel Exemite2
' B SE— T_GeodePam gl {1 {r—
Hurmber] ~{Caum Done-Tionel Test
Execute] |Execute Busy|-Fusyl
Aborted—ibortedl
Enrorf-Frorl
MO SECOND
— T GeodeRun g
Hurmber2 —|Caum Donel-Tione2
Exemtez—{Execute Brusy|—Fusy2
Aborted—iborted2
Errorf-Fro:2

® After the first G-code motion is complete, the second G-code motion will be executed.

Steps:
(a) Set Executel to True.

(b) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal

from low to high.
°
complete.
Steps:
(a) Set Executel to True.

(b) Set Test to ON when Busyl is set to True.
(c) Wait for a transition in Done2’s signal from low to high or a transition in Error2’s signal

from low to high.

The second G-code motion is executed before the execution of the first G-code motion is
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Timing diagram:
Numberl = Number?2

First The second motion The second motion can not
A follows the first motion. interrupt the first motion.
Executel !
'y > t
Busyl 1
0g > t
Donel 1
Second o} >t
Test !
of > t
Execute2 1
oL > t
Busy2 1! :
't : >
Done2 (1) l_ X
Error2 1“ : :
0 > t

5. Modules which are supported
The motion control function block T_GcodeRun supports AHO5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.11.3 Stopping G-code Motion

B T_GrodeStop Fun
Exemite Done
Busy
Error

1. Motion control function block
The motion control function block T_GcodeStop is used to stop the execution of an Ox motion
subroutine.

2. Input pins/Output pins

Input pin

Name Function BCIES Setting value Time when a value is valid

type

G-code motion
stops when there
Execute | > 2 transmor_] In BOOL True/False -
the Execute input
pin’s signal from
low to high.
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State output pin
Timewhen thereis | 10 \when there is a
. Data a transition in an L .
Name Function oD o transition in an output pin’s
Bpe | UL Pl S Sigiel signal from high to low
from low to high 9 9
® Thereisa
transition in the
Done output There is a transition in
The execution of pin’s signal the Done out_put pin’s
i from low to signal from high to low
the motion control . .
Done . . BOOL high when the when there is a
function block is : e
execution of transition in the
complete. X . .
the motion Execute input pin’s
control function signal from high to low.
block is
complete.
There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
. from low to output pin’s signal from
The motion coptrol high when low to high.
Busy function block is BOOL : . e
being executed there is a There is a transition in
' transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
There is transition in
the Error output pin’s
An error occurs in ® Inout values signal from high to low
Error the motion control | BOOL pu when there is a
: are incorrect. o
function block. transition in the
Execute input pin’'s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

Example
Purpose:

® The execution of an Ox motion subroutine stops before it is complete.

The motion control function block named FB1 is set so that an Ox motion subroutine is executed.
The motion control function block named FB2 is set so that the execution of the Ox motion
subroutines stops.

SN0
] 1
1

FB1

En T_GoodeFun

Murmhay] =2t

Exemita]l |Exenite

FB2

Eno

Done—Tionel
Busy|-Fusyl
Abortedf—ihartedl

En

T_Goodestap

Exemta?—Exenite

Eno
Done[-Dionel

Busy|—Frusy2

Errorf-Fnor2

Exrcrf-Fior]
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Steps:

(a) Set Executel to True.

(b) Execute the G-codes in the Ox motion subroutine specified.

(c) Set Execute2 to True before the execution of the G-codes in the Ox motion subroutine
specified is complete.

(d) Stop the execution of the Ox motion subroutine specified, and set Abortedl to True.

Timing diagram:

FB1
S
Executel
S : t
1
Busyl
0 » t
A i
1
Donel 0 .t
2
1
Aborted1 o
FB?2 /'y >
1
Execute2
0 > t
y H »
Busy2 ! :
[
Ou . > t
Done2 t

A 4

5. Modules which are supported

The motion control function block T_GcodeStop supports AHO5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.11.4 Reading an M-code

El'l. T_MCDdE EI'l.D
Enable Wahd
|CLEMeode Busy
Ervor

Wahie

1. Motion control function block
The motion control function block T_Mcode is used to read an M-code, and clear the M-code
specified. The CLRMcode input pin is used to clear the M-code specified.

2. Input pins/Output pins

Input pin
] Data ] : . .
Name Function type Setting value Time when a value is valid
Enabling the
Enable | reading of an WORD True/False -
M-code
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Input pin
; Data ] . . .
Name Function type Setting value Time when a value is valid
An M-code is
cleargd when The value of the CLRMcode
there is a input pin is valid when the
CLRMcode| transition in the BOOL True/False but p )
. motion control function
CLRMcode input .
o block is executed.
pin’s signal from
low to high.
State output pin
Time when there is . :
L Time when there is a
. Data atransition in an L -
Name Function R transition in an output pin’s
type | output pin’s signal . :
; signal from high to low
from low to high
® There is a transition in
the Valid output pin’s
signal from high to low
when there is a
transition in the Enable
e Thereisa input pin’s signal from
- o low to high.
transition in the e Th is at ition i
The Valid output Valid output th egjeLllgla racljns! |ont|n
Valid pin is set to True BOOL pin’s signal .e, . (Ixf) N |n|pu i
when an M-code from low to E!nhs S|rg]]nathror\n/ Ioc\jN 0
is executed. high when an Igh when the vall
; output pin is set to
M-code is True. Thereis a
executed. transition in the Valid
output pin’s signal from
high to low when there
is a transition in the
CLRMcode input pin’s
signal from low to high.
® Thereisa
transition in the
B_u§y qutput ® There is a transition in
pin's signal the Busy output pin’s
The motion from low to sianal fr¥)m hri) h Ft)o low
control function high when 9 g
Busy . : BOOL . when there is a
block is being there is a L
o transition in the Error
executed. transition in the S
. output pin’s signal from
Execute input .
o low to high.
pin’s signal
from low to
high.
® There is a transition in
A the Error output pin’s
f error occurs signal from high to low
in the motion ®  Input values g g
Error . BOOL . when there is a
control function are incorrect. e
transition in the Enable
block. ) o
input pin’s signal from
high to low.
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Value output pin

Name Function ,?yegz Output range Time when a value is valid
When the Valid
output pin is set
to True, the When the Valid output pin is
Value value of the WORD KO~4096 set to True, the value of the
Value output pin Value output pin is updated
indicates the repeatedly.
M-code which is
executed.

Troubleshooting

Error

The values of input pins in the motion
control function block are incorrect.

Troubleshooting

Check whether the values of the input pins
are in the ranges allowed.

4. Example

Purpose:

® \When an Ox motion subroutine is executed, the motion control function block T_Mcode is
used to check the status of an M-code. If an M-code is executed, the motion control function
block T_Mcode will be used to clear the M-code.

The motion control function block named FB1 is set so that an Ox motion subroutine is executed.

The motion control function block named FB2 is set so that the status of an M-code is checked.

MO FB1 FB2
| | - T_GeodeRn g . T_Mende Fao
Murmher—{Oxbum Donef-Dione Enahle] —|Enable Validl-alid
Exemte —Exemte Busyl—Fusyl CLE—CLEMeode Busy|-Fusy2
Aborted|— i horted] Eror|-Eror2
Erorf-Enarl Wabie M eade

Steps:

(a) Set Execute to True.

(b) Execute the G-codes in the Ox motion subroutine specified.

(c) Set Executel to True before the execution of the G-codes in the Ox motion subroutine
specified is complete.

(d) Check the status of the M-code which is being executed.

(e) When an M-code is executed, Valid is set to True.

() CLRis used to clear the M-code which is executed.

5-211



AH500 Motion Control Module Manual

Timing diagram:

FB1

Execute

Busyl

Done

FB2
Enablel

CLR

Valid

Busy2

5. Modules which are supported

A 4
—

v
—

v
—

A 4
—

v
—

A 4
—

v

The motion control function block T_Mcode supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.11.5 Multiaxial Absolute Linear Interpolation

1. Motion control function block

i T_sbsMaovelinear

Exemite
A resronp
Fosition
Velocity

Enc

Dione
Busy
Exrox

Ahorted

The motion control function block T_AbsMoveLinear is used to start multiaxial absolute linear
interpolation. Users can set the axes which execute interpolation by means of the AxesGroup
input pin, set the target positions of the axes specified by means of the Position input pin, and
set the speed of the axes specified by means of the Velocity input pin.

2. Input pins/Output pins

Input pin

Name

Function

Data
type

Setting value

Time when a value is valid

Execute

Motion is
started when
there is a
transition in the
Execute input
pin’s signal
from low to
high.

BOOL True/False
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Input pin
: Data ; . . .
Name Function type Setting value Time when a value is valid
Lo
0: Not setting axes | The value of the AxesGroup
Axes which n: Adding the n™ input pin is valid when there
AxesGroup, execute WORDI6] axis (nis in the is a transition in the
interpolation range of 1to 16.) | Execute input pin’s signal
(The first cell must | from low to high.
be set.)
The value of the Position
Lo input pin is valid when there
Position | Target positions DWORDI[6]| K-2,147,483,648~ | is a transition in the
K2,147,483,647 Execute input pin’s signal
from low to high.
The value of the Velocity
Speed of input pin is valid when there
Velocity | - . DWORD | K1~K2,147,483,647 | is a transition in the
interpolation . T
Execute input pin’s signal
from low to high.
State output pin
Time when there is : .
: Data atransition in an T'.”.‘e w_hen there is a ,
Name Function S transition in an output pin’s
type output pin’s signal . .
from low to hiah signal from high to low
g
® Thereisa
transition in the
Done output ® There is a transition in
The execution pin’s signal the Done output pin’s
of the motion from low to signal from high to low
Done control function BOOL high when the when there is a
block is execution of transition in the
complete. the motion Execute input pin’s
control function signal from high to low.
block is
complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® There is transition in
the Error output pin’s
ﬁ]ntr?errﬁqro(:icocnurs ® Input values signal from high to low
Error . BOOL are incorrect. when there is a
control function o
transition in the
block. . -
Execute input pin’s
signal from high to low.
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State output pin

Time when there is Time when there is a
. Data a transition in an . . -
Name Function BmPs of transition in an output pin’s
e output pin’s signal signal from high to low
from low to high 9 9
. . ® There is a transition in
The execution ® The execution
. : the Aborted output
of the motion of the motion e .
control function control function pin’s signal from high
Aborted . BOOL . to low when there is a
block is block is e
. . transition in the
interrupted by a interrupted by . .
Execute input pin’'s
command. a command. 5 .
signal from high to low.

Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

Modules which are supported

The motion control function block T_AbsMoveLinear supports AHO5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

Motion control function block

T T_RelMaoveLinear Eno
Exemte Dione
A esroup Brasy
Distance Error]
Welooity Aborted

5.11.6 Multiaxial Relative Linear Interpolation

The motion control function block T_RelMoveLinear is used to start multiaxial relative linear
interpolation. Users can set the axes which execute interpolation by means of the AxesGroup
input pin, set the distances for which the axes specified move by means of the Distance input
pin, and set the speed of the axes specified by means of the Velocity input pin.

Input pins/Output pins

Input pin
: Data ] . . .
Name Function type Setting value Time when a value is valid
Motion is
started when
there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal
from low to
high.
Lo
0: Not setting axes | The value of the AxesGroup
Axes which n: Adding the n™ input pin is valid when there
AxesGroup| execute WORDI[6] axis (n is in the is a transition in the
interpolation range of 1 to 16.) Execute input pin’s signal
(The first cell must | from low to high.
be set.)
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Input pin
] Data ; . . .
Name Function type Setting value Time when a value is valid
The value of the Distance
Distances for Lo input pin is valid when there
Distance | which the axes |DWORD[6] K-2,147,483,648~ | is a transition in the
specified move K2,147,483,647 Execute input pin’s signal
from low to high.
The value of the Velocity
Speed of input pin is valid when there
Velocity | ; P . DWORD | K1~K2,147,483,647 | is a transition in the
interpolation . T
Execute input pin’s signal
from low to high.
State output pin
Time when there is . :
Data a transition in an VTADE TiEn ENE [ e
Name Function R transition in an output pin’s
type EIEN: B S SEhe signal from high to low
from low to high 9 9
® Thereisa
transition in the
Done output There is a transition in
The execution pin’s signal the Done output pin’'s
of the motion from low to signal from high to low
Done control function BOOL high when the when there is a
block is execution of transition in the
complete. the motion Execute input pin’s
control function signal from high to low.
block is
complete.
There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
There is transition in
AN EITor 0CCUrS the Error output pin’s
in the motion ® Input values signal from high to low
Error ; BOOL are incorrect. when there is a
control function o
transition in the
block. . .
Execute input pin’s
signal from high to low.
The execution ® The execution There is a transition in
. . the Aborted output
of the motion of the motion el .
control function control function pin’s signal from h'.gh
Aborted . BOOL . to low when there is a
block is block is L
interrupted by a interrupted by transition in the_
Execute input pin’s
command. a command. . .
signal from high to low.
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3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

4. Modules which are supported

The motion control function block T_RelMoveLinear supports AHO5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.11.7 Stopping Multiaxial Linear Interpolation

1. Motion control function block

The motion control function block T_GroupStop is used to stop multiaxial linear interpolation.
Users can set the axes which execute interpolation by means of the AxesGroup input pin.

n T Grenpitop Eno
Exemte Dome
LxesGronp Busy

Errox

2. Input pins/Output pins
Input pin
. Data . . : .
Name Function type Setting value Time when a value is valid
Linear
interpolation is
stopped when
Execute there_ ISa BOOL True/False -
transition in the
Execute input
pin’s signal from
low to high.
L
0: Not setting axes | The value of the AxesGroup
Axes which n: Adding the n™ input pin is valid when there
AxesGroup| execute WORDI6] axis (nis in the is a transition in the Execute
interpolation range of 1 to 16.) | input pin’s signal from low to
(The first cell must | high.
be set.)
State output pin
Vil ® W= Al Time when there is a
. Data a transition in an A F -
Name Function S transition in an output pin’s
type output pin’s signal . .
from low to hiah signal from high to low
9
® Thereisa
transition in the
Done output ® There is a transition in
The execution pin’s signal the Done output pin’s
of the motion from low to signal from high to low
Done control function BOOL high when the when there is a
block is execution of transition in the
complete. the motion Execute input pin’s
control function signal from high to low.
block is
complete.
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State output pin
Ui Wire el Time when there is a
. Data a transition in an s .,
Name Function D o transition in an output pin’s
type CUTZE [ S S signal from high to low
from low to high 9 9
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin's
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® There is transition in
An error occurs the Error OUtPUt pin’s
in the motion ® Input values signal from hlgh to low
Error control function BOOL are incorrect. when_ 'gher_e isa
transition in the
block. . .
Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_GroupStop supports AHOSPM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.12 Network Function Blocks
5.12.1 Starting/Stopping a Servo Drive

Fn T_DMCPowerUp Eno
dh3t1s Valid
Enable Busy

Error

1. Motion control function block
The motion control function block T_DMCPowerUp is used to start or stop the servo drive
specified on a DMCNET. The value of the Axis input pin indicates an axis number.

2. Input pins/Output pins

Input pin
' Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
pin is valid when there is a
Axis | Motion axis number | WORD 1~12 transition in the Execute
input pin’s signal from low
to high.
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Input pin
: Data ] . . .
Name Function type Setting value Time when a value is valid
Enable itgrtmg asemno BOOL True/False -
rive
State output pin
Time when there is . :
: Data atransition in an T'.”?e vv_hen there is a ,
Name Function S transition in an output pin’s
type | output pin’s signal . .
: signal from high to low
from low to high
® Thereisa
transition in the
Vi?]l,'g SOiUtnp;JIt ®  There is transition in
P 9 the Valid output pin’s
from low to signal from high to low
Valid An output value is BOOL high V\_/hen when there is a
valid. there is a L
Lo transition in the Error
transition in the S
) output pin’s signal from
Enable input .
R low to high.
pin’s signal
from low to
high.
e Thereisa ® Thereis a transition in
i er.tlls in th the Busy output pin’s
BranS| '0': mt € signal from high to low
_u§y ou pL: when there is a
Fr':rﬁ IS;\?vnt% transition in the Enable
The motion control high when input pin’s signal from
Busy | function block is BOOL gnw high to low.
being executed there_ ISa ® There is a transition in th
' transition in the B tout pin’s sianal
Enable input usy output pin's signa
o from high to low when th
pin's signal isat ition in the Erro
from low to IS a ran'_5|' .
high output pin’s signal from |
’ to high.
® There is a transition in
the Error output pin’s
An error occurs in ° Inout values signal from high to low
Error | the motion control BOOL arre) incorrect when there is a
function block. ' transition in the Enable
input pin’s signal from
high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
4. Modules which are supported

The motion control function block T_DMCPowerUp supports AH20MC-5A.
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5.12.2 Resetting a Servo Drive

1. Motion control function block
The motion control function block T_DMCRest is used to reset the servo drive specified on a
DMCNET. The value of the Axis input pin indicates an axis number.

2. Input pins/Output pins

En

Axis
Exemte

T_DMCRest

Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD 1~12 transition in the Execute
number . R
input pin’s signal from low
to high.
A servo drive is
reset when there
Execute | = & transmor_] In BOOL True/False -
the Execute input
pin’s signal from
low to high.
State output pin
Time when there is : .
——— Time when there is a
: Data atransition in an L -
Name Function R transition in an output pin’s
type | output pin’s signal . .
: signal from high to low
from low to high
® Thereisa
transition in the
Done output ® There is a transition in
The execution of pin's IS|gnaI the D:)fne ouﬁpL;;c plr; S
the motion control frpm ow to signal from high to low
Done ; . BOOL high when the when there is a
function block is . o
execution of transition in the
complete. : . .
the motion Execute input pin’s
control function signal from high to low.
block is
complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
: from low to output pin’s signal from
The motion COWO' high when low to high.
Busy | function block is BOOL . . o
being executed. there_ isa ® Thereisa transmpn in
transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
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State output pin

Vs e Quers s Time when there is a
. Data a transition in an L -
Name Function o o transition in an output pin’s
BPE | GUITBLE [Pl S Sl signal from high to low
from low to high g 9
® There is transition in
the Error output pin’s
An error occurs in ® Input values signal from high to low
Error | the motion control | BOOL are incorrect. when there is a
function block. transition in the
Execute input pin’'s
signal from high to low.

3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
4. Example
Purpose:

® Users can reset the servo drive specified on a DMCNET by means of the motion control
function block T_DMCRest, and then start the servo drive by means of the motion control
function block T_DMCPowerUp.

The motion control function block named FB1 is set so that the servo drive specified is reset.

The motion control function block named FB2 is set to that the servo drive is started.

M0 FB1 FB2
| | ™ T_DMCRast = 6y T_DMCPowerll g
DMC i Axis Dome|fervaCn DG A xis—{Axis Valid 77213
Fest—{Exemts Busy -Fsyl Servoln—{Enable Brusy -Fsy2
Errorf-Firorl Errorf-Fier2
Steps:

(a) Reset the servo drive specified by means of the motion control function block named FB1.

(b) After the servo drive specified is reset, the motion control function block named FB2 will be
executed automatically.

(c) After the execution of the motion control function block name FB2 is complete, Valid will be
set to True, and the servo drive specified will be started.
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Timing diagram:

FB1

Rest '
]

Busy1 '
]

1

@@Q&Q@DD t

FB2

ServoOn'
0 t

1
Busy?2
0

1
Valid
0

5. Modules which are supported
The motion control function block T_DMCRest supports AH20MC-5A.

5.12.3 Writing the Value of a Parameter into a Servo Drive

o) T_DMCiermoWrite o
fels Dane
Execute sy
roup Ermror
Parameter

Wahe

DataTvype

1. Motion control function block
The motion control function block T_DMCServoWrite is used to write the value of a parameter
into the servo drive specified on a DMCNET. The value of the Axis input pin indicates an axis
number, the value of the Group input pin indicates a group number, the value of the Parameter
input pin indicates a parameter number, the value of the DataType input pin indicates a data
type, and the value of the Value input pin indicates the value written into the servo drive
specified.

2. Input pins/Output pins

Input pin
q Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD 1~12 transition in the Execute
number . T
input pin’s signal from low to
high.
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Input pin
] Data ; . . .
Name Function type Setting value Time when a value is valid
The value of a
parameter is
written into a
servo drive
Execute | when there is a BOOL True/False -
transition in the
Execute input
pin’s signal from
low to high.
The value of the Group input
pin is valid when there is a
Group | Group number WORD 0~9 transition in the Execute
input pin’s signal from low to
high.
The value of the Parameter
Parameter input pin is valid when there
Parameter WORD 0~99 is a transition in the Execute
number . L
input pin’s signal from low to
high.
The value of the Value input
) _ | pinis valid when there is a
Value Vzlrgacen;; DWORD KK22111771222177 transition in the Execute
P I input pin’s signal from low to
high.
The value of the DataType
L input pin is valid when there
DataType | Data type BOOL m01362bb|Fts..|;alse is a transition in the Execute
mescbits: True input pin’s signal from low to
high.
State output pin
Time when there is ! ]
. Data atransition in an T'.”?e w_hen there is a ,
Name Function S transition in an output pin’s
type output pin’s signal . .
: signal from high to low
from low to high
® Thereisa
transition in the
Dicr)rseslin%l; ® There is a transition in
The execution of ]E) 9 the Done output pin’'s
i rom low to ; :
the motion hioh when the signal from high to low
Done | control function BOOL gr when there is a
- writing of the Lo
block is transition in the
value of a . -
complete. . Execute input pin’s
parameter into ; .
) signal from high to low.
the servo drive
specified is
complete.
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State output pin
s vl irere (2 Time when there is a
. Data a transition in an s .,
Name Function oD o transition in an output pin’s
type EENE S SEme signal from high to low
from low to high 9 9
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
®  There is transition in
A the Error output pin’s
n error occurs . ;
: . signal from high to low
in the motion ® Input values .
Error . BOOL . when there is a
control function are incorrect. P
transition in the
block. . -
Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Example

Purpose:

@ Users can reset the servo drive specified on a DMCNET by means of the motion control
function block T_DMCRest, and then write the value of a parameter into the servo drive by
means of the motion control function block T_DMCServoWrite.

The motion control function block named FBL1 is set so that the servo drive specified is reset.

The value of the Group input pin in the motion control function block named FB2 indicates a

group number, the value of the Parameter input pin in the motion control function block named

FB2 indicates a parameter number, and the value of the Value input pin in the motion control

function block named FB2 indicates the value written into the servo drive specified.

FB1

DM ixis—]
FRest—

En

i
Exemte

T_DMCRest

FB2

Enn
DiomeDiomel

Busy—Eusyl
ErrorFrmorl

Steps:

DMC4xis—]
Donel
Group—
Hhumher—
Data—|

En T_DMC ervoWrite

dxtis
Examts
Group
Farametey
Vahe

Trype]

['ataType

Eno
Deme [Dionel

Busyl—Fusyl
Error—Erorl

(a) Reset the servo drive specified by means of the motion control function block named FB1.
(b) After the servo drive specified is reset, the motion control function block named FB2 will be
executed automatically.

(c) After the execution of the motion control function block name FB2 is complete, Donel will
be set to True.
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Timing diagram:
FB1
Rest '
es 0 _l t

Busy1 '
0

1
Done1
u]

FB2

Donet'’
0 t

1
Busy2 .

1
Done2
u}

5. Modules which are supported
The motion control function block T_DMCServoWrite supports AH20MC-5A.

5.12.4 Reading the Value of a Parameter from a Servo Drive

o T_DMCEersoFead Ene
s Done
Exemte Brasy
(Gronap Error
Parameter Vahe

1. Moation control function block
The motion control function block T_DMCServoRead is used to read the value of a parameter
from the servo drive specified on a DMCNET. The value of the Axis input pin indicates an axis
number, the value of the Group input pin indicates a group humber, the value of the Parameter
input pin indicates a parameter number, and the value of the Value input pin indicates the value
read from the servo drive specified.

2. Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
_ Motion axis pin is_ yaliq when there is a
AXis WORD 1~-12 transition in the Execute
number . o
input pin’s signal from low to
high.
The value of a
parameter is
read from a
servo drive
Execute | when there is a BOOL True/False -
transition in the
Execute input
pin’s signal from
low to high.
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Input pin
; Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Group
input pin is valid when there
Group | Group number WORD 0~9 is a transition in the Execute
input pin’s signal from low to
high.
The value of the Parameter
Parameter input pin is valid when there
Parameter WORD 0~99 is a transition in the Execute
number . LS
input pin’s signal from low to
high.
State output pin
Time when there is . :
Data a transition in an VNG T Wi is &
Name Function R transition in an output pin’s
type SIE; DI S SEA signal from high to low
from low to high 9 9
® Thereisa
transition in the
lji?]f]se;in%l;tl ® There is a transition in
The execution of b 9 the Done output pin’s
. from low to . :
the motion high when the signal from high to low
Done | control function BOOL gn when there is a
: reading of the o
block is transition in the
value of a - -
complete. Execute input pin’s
parameter ; .
signal from high to low.
from the servo
drive specified
is complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® There is transition in
the Error output pin’s
An error occurs . -
. ) signal from high to low
in the motion ® Input values .
Error ; BOOL . when there is a
control function are incorrect. o
transition in the
block. . .
Execute input pin’s
signal from high to low.
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Value output pin
g Data ! . .
Name Function type Output range Time when a value is valid
The value of the Value
) _ | output pin is valid when
Value Vglr;ﬁ]gi; DWORD KKZZ’ 11177188332177 there is a transition in the
P S Done output pin’s signal
from low to high.
Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
4. Example
Purpose:

® Users write the value of a parameter into the servo drive specified by means of the motion
control function block T_DMCServoWrite, and then read the value written into the servo
drive by means of the motion control function block T_DMCServoRead.

The motion control function block named FB1 is set so that the value of a parameter is written

into the servo drive specified. The motion control function block named FB2 is set so that the

value written into the servo drive is read. The value of the Group input pin in the motion control

function block named FB1/FB2 indicates a group number, and the value of the Parameter input

pin in the motion control function block named FB1/FB2 indicates a parameter number.

FE1 FB2
Ex T_DMClervoiWrite j E T_DMClervoRead joo

DMCiyis—fhxis Done[—Donel DM Auaeis —fhuxeis Done[—Done?

Exemts—{Exete Busy|—Fusy] Dione] {Execute Busy|—Fusy2

Gremp—{Group Ertorf—Fror] Grenp—{Gromp Ermor|-Fyor2

Hruher—{Farameter Hhaher—{Farameter Vahe|—Diata2

Data—{Vahe

Type—{PataType

Steps:

(a) Write the value of a parameter into the servo drive specified by means of the motion control
function block named FB1.

(b) After the execution of the motion control function block named FB1 is complete, the motion
control function block named FB2 will be executed automatically.

(c) After the execution of the motion control function block name FB2 is complete, Done2 will
be set to True. The value of the Value output pin in the motion control function block named
FB2 is the value read from the servo drive specified.

(d) The value of the Value output pin in the motion control function block named FB2 should be
the same as the value of the Value input pin in the motion control function block named FB1.
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Timing diagram:

FB1

Execute '
Busy1 '
u]

Done1
]

FB2

Done1'
Busy?2 .

1
Done2

5. Modules which are supported

4

a

1

a

4

1

4

]

The motion control function block T_DMCServoRead supports AH20MC-5A.

5.12.5 Instructing a Servo Drive to Return Home

1. Motion control function block

En T_DMCierroHonung

Lxis
Exemte
Iode
Ciffset

VCE

Eno

Dione
Ehsyy|

Error|

The motion control function block T_DMCServoHoming is used to instruct the servo drive
specified on a DMCNET to return home. The value of the Axis input pin indicates an axis
number, and the value of the Mode input pin indicates a mode of returning home. After the servo
drive specified returns home, the value of the Offset input pin will indicate an offset.

2. Input pins/Output pins

Input pin
. Data . . : .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD 1~12 transition in the Execute
number . S
input pin’s signal from low to
high.
Motion is started
when there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal from
low to high.
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Input pin
: Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Mode input
Mode of pin is. yaliq when there is a
Mode : WORD 1~-35 transition in the Execute
returning home . S
input pin’s signal from low to
high.
The value of the Offset input
pin is valid when there is a
Offset | Offset WORD K-32,767~K32,767 | transition in the Execute
input pin’s signal from low to
high.
Speed at which The value of the VRT input
the servo drive pin is valid when there is a
VRT specified returns | DWORD K1~K2000 transition in the Execute
home input pin’s signal from low to
Unit: RPM high.
tshzegg etg dV\(I)Tfk? e T_he_ valu_e of the VCR input
servo drive pin is \_/allq when there is a
VCR specified DWORD K1~K500 _transmpn |n_the Execute
decreases input pin’s signal form low to
Unit: RPM high.
State output pin
Time when there is . .
: Data a transition in an T'.”?eW.he” there is a -
Name Function R transition in an output pin’s
type output pin’s signal . .
oy oo (10 el signal from high to low
g
® Thereisa
transition in the | ®  There is a transition in
The execution of Done output the Done output pin’s
the motion pin’s signal signal from high to low
Done | control function BOOL from low to when there is a
block is high when transition in the
complete. motion of Execute input pin’s
returning home signal from high to low.
is complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
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State output pin
Time when there is
Data atransition in an
type output pin’s signal
from low to high

Time when there is a
transition in an output pin’s
signal from high to low

Name Function

® There is transition in

AN EITOr OCCUrS the Error output pin’s

in the motion ® [nput values signal from high to low
Error . BOOL are incorrect. when there is a

control function L

block. transition in the

Execute input pin’s
signal from high to low.

3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
4. Example
Purpose:

® The motion control function block T_DMCPowerUp is used to start the servo drive specified,
and then the motion control function block T_DMCServoHoming is used to instruct the
servo drive to return home in the way specified.

The motion control function block named FB1 is set to that the servo drive specified is started.

The motion control function block named FB2 is set so that the servo drive returns home.

FB1 FB2
F T_DMCPowerllp o £ T_DMiCServoHoming o
DMCzcis— s Walid[—7alid DMChxis— Az Denef—Done2
ServoCm—{Enable Busyl—Fusyl Valid—{Execute Busy|—Fusy2
Exrorf—Frerl Modetuom—{Mode Exrorf—Fre:2
OffPos—{ et
VRT—{VET
VCE—|VCR

Steps:

(a) After the execution of the motion control function block named FB1 is complete, the servo
drive specified will be started.

(b) The motion control function block named FB2 is executed automatically.

(c) ModeNum determines the mode of returning home.
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Timing diagram:

FB1 ‘

ServoOn '
a

Busy1 '
o

1
Valid
0

FB2
Valid '
a

4

1
Busy2 .

4

1
Done2 .

4

1
Error2
]

5. Modules which are supported
The motion control function block T_DMCServoHoming supports AH20MC-5A.

5.12.6 Initializing a Servo Drive

o T_DMCControllnt Ena
iz Done
Exemite Busy
DMC_RatioMwm Exror]
DBIC_RatioDen

1. Motion control function block
The motion control function block T_DMCControllnit is used to initialize the servo drive specified
on a DMCNET. The value of the Axis input pin indicates an axis number. The value of the
DMC-RatioNum is the numerator of an electronic gear ratio. The value of the DMC-RatioDen is
the denominator of an electronic gear ratio.

2. Input pins/Output pins
Input pin
g Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD 1~12 transition in the Execute
number . R
input pin’s signal from low
to high.
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Input pin
: Data ] . . .
Name Function type Setting value Time when a value is valid
The servo
drive
specified is
initialized
when there
Execute isa BOOL True/False -
transition in
the Execute
input pin’s
signal from
low to high.
The value of the
Numerator DMC_RatioNum input pin is
DMC_RatioNum ofan WORD K1~K32,767 valid when there is a
electronic transition in the Execute
gear ratio input pin’s signal from low
to high.
The value of the
Denominator DMC_RatioDen input pin is
. of an valid when there is a
DMC_RatioDen electronic WORD K1-K32,767 transition in the Execute
gear ratio input pin’s signal from low
to high.
State output pin
Time when there is : .
: Data a transition in an T'.”.‘e w_hen there is a
Name Function S transition in an output pin’s
Bpe | CUTUE PIn 5 Sligme] signal from high to low
from low to high 9 9
® Thereisa
The transition in the ® There is a transition in
. Done output i
execution of T the Done output pin’s
: pin’s signal . .
the motion signal from high to low
from low to .
Done control BOOL hi when there is a
. igh when the Lo
function A transition in the
X initialization of . -
block is . Execute input pin’s
the servo drive ; .
complete. o signal from high to low.
specified is
complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
The motion pin’s signal transition in the Error
control from low to output pin’s signal from
function high when low to high.
Busy block is BOOL there is a ® There is a transition in
being transition in the the Busy output pin’s
executed. Execute input signal from high to low

pin’s signal
from low to
high.

when there is a
transition in the Done
output pin’s signal from

low to high.
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State output pin

Time when there is

Time when there is a

Name Function Data atransm(?n 1) G transition in an output pin’s
YIRE DHIPUBPINS Sigiet signal from high to low
from low to high 9 9
® There is transition in
An error .
occurs in the the Error output pin’s
motion ® Input values signal from high to low
Error BOOL are incorrect. when there is a
control e
. transition in the
function - -
Execute input pin’s
block. ) .
signal from high to low.
3. Troubleshooting
Error Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

4. Example
Purpose:

® The motion control function block T_DMCControllnit is used to initialize the servo drive
specified on a DMCNET, and set an electronic gear ratio.

FBE1

T_DMCControllnit

En Enc
DR fais— A xels Done—Tione
Start TP —Exemte Busyl—Ensy
Fatio—DMC_RatioMuam Exorf—Fivor

1—|DMC_RatioDen

The motion control function block T_DMCControllnit can be used to set an electronic gear ratio.
After the execution of the motion control function block T_DMCControllnit is complete, a uniaxial
motion control function block or a multiaxial motion control function block can be used to start

motion of the servo drive specified.

FB1 1
Start
]

Busy '
]

1
Done .

5. Modules which are supported
The motion control function block T_DMCControllnit supports AH20MC-5A.
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5.12.7 Instructing a Servo Drive to Capture Values

o) T_DMCCapiet Fn
Axis Walid
Enahle Busy
Cap_HMurmber Emor
Contact CapVahe
Soures

TrigzerTime

1. Motion control function block
The motion control function block T_DMCCapSet is used to instruct the servo drive specified on
a DMCNET to capture values. The value of the Axis input pin indicates an axis number. The
value of the CAP_Number input pin is the number of values which will be captured. Users can
set a capture signal by means of the Contact input pin, and set the source of the values which
will be captured. The value of the TriggerTime input pin indicates a minimum time interval, and
the value of the CapValue output pin is the value which is captured.

2. Input pins/Output pins

Input pin
. Data . . : .
Name Function type Setting value Time when a value is valid
The value of the Axis input
Motion axis pin is valid when there is a
Axis WORD K1~K12 transition in the Enable
number . .
input pin’s signal from low to
high.
The servo
drive is
instructed to
capture
values when
Enable there is a BOOL True/False -
transition in
the Enable
input pin’s
signal from
low to high.
The value of the
Cap_Number| values WORD K1~K400 ition in the Enable
captured _transmpr] in the Ena
input pin’s signal from low to
high.
The value of the Contact
Setting a ?nput pin |s val_id when there
Contact . BOOL True/False is a transition in the Enable
capture signal . L
input pin’s signal from low to
high.
The value of the Source
Source of the input pin is valid when there
Source values WORD KO~K3 (*1) is a transition in the Enable
captured input pin’s signal from low to
high.
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Input pin
: Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the
Minimum time valig when there s a
TriggerTime | interval (Unit: WORD K0~K1000 o
ms) transition |n_the Enable
input pin’s signal from low to
high.
State output pin
Time when there is . .
o Time when there is a
: Data a transition in an L -
Name Function S transition in an output pin’s
type output pin’s signal : -
: signal from high to low
from low to high
® Thereisa
transition in the
Vi?]l,'g giu;pault ® There is a transition in
]P 9 the Valid output pin’s
rom low to . :
. An output high when signal from h'gh to low
Valid . . BOOL X when there is a
value is valid. there is a o
o transition in the Enable
transition in the ; S
) input pin’s signal from
Enable input .
N high to low.
pin’s signal
from low to
high.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
: pin’s signal transition in the Error
Igr?t:gl() tion from low to output pin’s signal from
Busy function block | BOOL high V\_/hen low to h|gh. o
is being there_ isa ® There is a transition in
transition in the the Busy output pin’s
executed. ' . )
Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Enable
high. input pin’s signal from
high to low.
® There is a transition in
ﬁgcirrrsoirn the ® [nput values the Error output pin’s
motion are incorrect. signal from high to low
Error BOOL | @ The source when there is a
control o o
function specified has transition |n_the Enable
been occupied. input pin’s signal from
block. .
high to low.
Value output pin
Name Function tDy?:)t: Output range Time when a value is valid
When the Valid output pin is
CapValue Vale which is DWORD | KO~K2,147.483,647 set to True, the val'ue' of the
captured CapValue output pin is
updated repeatedly.
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*1: Value of the Source input pin

Value

Definition

0 Invalid

Auxiliary encoder

1
2 Pulse command
3 Main encoder

3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

4. Modules which are supported
The motion control function block T_DMCCapSet supports AH20MC-5A.

5.12.8 Setting an Ethernet IP Address

1. Motion control function block
The motion control function block T_TcplPAddr is used to set the Ethernet IP address of the
module used. Users can set an IP address by means of the IPv4_1 input pin, the IPv4_2 input
pin, the IPv4_3 input pin, and the IPv4_4 input pin.

2. Input pins/Output pins

o T_TeplPAdds Ene
Exemite Dione
IPvd_1 Busy
IPvd_2 Emor
IPvwd 5
IPwd_4

Input pin
: Data . . . .
Name Function type Setting value Time when a value is valid
The values of
parameters are
written when
there is a
Execute transition in the BOOL True/False -
Execute input
pin’s signal from
low to high.
The value of the IPv4_1
. input pin is valid when there
IPv4 1 First byte of an IP WORD K0~255 is a transition in the
- address . T
Execute input pin’s signal
from low to high.
The value of the IPv4_2
input pin is valid when there
IPv4_p | Secondbyteofan | yyqpop K0~255 is a transition in the
- IP address : T
Execute input pin’s signal
from low to high.
The value of the IPv4_3
. input pin is valid when there
IPv4_3 Third byte of an WORD K0~255 is a transition in the
IP address . Y
Execute input pin’s signal
from low to high.
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Input pin
q Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the IPv4_4
input pin is valid when there
IPv4_4 Fourth byte of an WORD K0~K255 is a transition in the
IP address . T
Execute input pin’s signal
from low to high.
State output pin
Time when there is . .
o Time when there is a
. Data a transition in an L i
Name Function S transition in an output pin’s
type | output pin’s signal . )
: signal from high to low
from low to high
® Thereisa
transition inthe | ®  There is a transition in
The execution of D_ope output the Done output pin's
. pin’s signal signal from high to low
the motion control .
Done . . BOOL from low to when there is a
function block is . e
high when the transition in the
complete. ” . -
writing of Execute input pin’'s
values is signal from high to low.
complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® There is transition in
the Error output pin’s
An error occurs in ® Input values signal from high to low
Error the motion control | BOOL are incorrect. when there is a
function block. transition in the
Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
4. Modules which are supported

The motion control function block T_TcplPAddr supports AHLOPM-5A, AH15PM-5A, and
AH20MC-5A.

5-236



Chapter 5 Applied Instructions

5.13 Other Motion Control Function Blocks
5.13.1 Backing a Main Program up onto an SD Card

En T _SDProgWnte Eno
Exemite Diane
FileM amme Busy

Ermvor

1. Motion control function block
The motion control function block T_SDProgWrite is used to back a main program up onto an
SD card. The value of the FileName input pin indicates a filename.

2. Input pins/Output pins

Input pin
; Data . . . .
Name Function type Setting value Time when a value is valid
A main
program is
backed up
when there is a
Execute transition in the | BOOL True/False -
Execute input
pin’s signal
from low to
high.
The value of the FileName
input pin is valid when there
FileName | Filename WORD K0~4095 is a transition in the
Execute input pin’s signal
from low to high.
State output pin
Time when there is . .
. Data a transition in an T'.“?e when there is a ,
Name Function S transition in an output pin’s
type | output pin’s signal : .
oni s o el signal from high to low
9
® Thereisa
transition inthe | ®  There is a transition in
The execution Done output the Done output pin’s
of the motion pin’s signal signal from high to low
Done control function | BOOL from low to when there is a
block is high when the transition in the
complete. writing of a Execute input pin’s
main program signal from high to low.
is complete.
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State output pin
Time when thereis | ;0 \hen there is a
. Data a transition in an A F -
Name Function oD o transition in an output pin’s
Bfpe | UL (IS Sligel signal from high to low
from low to high 9 9
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal
control function high when from low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal
from low to high.
® There is transition in
An error occurs the Error OUtPUt pin’s
in the motion ® Input values signal from h|gh to low
Error control function BOOL are incorrect. when_ t_her_e isa
block. tran3|t|on_ in the_ ,
Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_SDProgWrite supports AH15PM, AH10PM-5A, and
AH20MC-5A.

5.13.2 Backing the Values in Devices up onto an SD Card

o T_EZDDevWnte Eno
Exemite Diane
FileM ame Busy

Error

1. Motion control function block

The motion control function block T_SDDevWrite is used to back the values in the devices in a
module up onto an SD card. The value of the FileName input pin indicates a filename.
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2. Input pins/Output pins

Input pin
] Data ] ' . .
Name Function type Setting value Time when a value is valid
A main program is
backed up when
Execute f[here IS a transition BOOL True/False -
in the Execute
input pin’s signal
from low to high.
The value of the FileName
input pin is valid when there
FileName| Filename WORD K0~K4095 is a transition in the Execute
input pin’s signal from low to
high.
State output pin
Time wh_e_n th_ere = Time when there is a
Name Function Dl atran5|_t|(?n Nan i ansition in an output pin’s
P | CUITILT: [Pl S Sl signal from high to low
from low to high 9 9
® Thereisa
transition in the | ®  There is a transition in
The execution of D_o'ne Qutput the Done output pin’s
. pin’s signal signal from high to low
Done the motion coqtrol BOOL from low to when there is a
function block is . o
high when the transition in the
complete. ” . -
writing of Execute input pin’s
values is signal from high to low.
complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
. from low to output pin’s signal from
The motion control high when low to high.
Busy | function block is BOOL : . o
being executed. there_ isa ® Thereisa transtn in
transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® There is transition in
the Error output pin’s
An error occurs in ® Input values signal from high to low
Error | the motion control BOOL are incorrect. when there is a
function block. transition in the
Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
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4. Modules which are supported

The motion control function block T_SDDevWrite supports AH15PM, AH10PM-5A, and
AH20MC-5A.

5.13.3 Restoring the Values in Devices in an SD Card

1. Motion control function block
The motion control function block T_SDDevRead is used to read the values in the devices
specified from the file specified in an SD card. The value of the FileName input pin indicates a
filename, and the value of the Device input pin indicates a device type. The value of the Begin
input pin indicates a starting device, and the value of the End input pin indicates a terminal

- T_SDDevFead

Ena
Execute Done
FileM ame Bnasyy
Dievice Error
Begin
End

device.
2. Input pins/Output pins
Input pin
: Data ; . . .
Name Function type Setting value Time when a value is valid
The restoration of
values is enabled
when there is a
Execute | transition in the BOOL True/False -
Execute input pin’s
signal from low to
high.
The value of the FileName
input pin is valid when there
FileName| Filename WORD K0~4095 is a transition in the Execute
input pin’s signal from low to
high.
mcSD_M (0): )
M device The tvallug of t?g Dﬁwcc;,\h
) input pin is valid when there
Device | Device type WORD mgsggv?c((es)' is a transition in the Execute
input pin’s signal from low to
W device
The value of the Begin input
M: KO~4,096 pin is valid when there is a
Begin | Starting device WORD D: K0~9,999 transition in the Execute
W: K0~65,535 input pin’s signal from low to
high.
The value of the End input
M: K 0~4,096 pin is valid when there is a
End Terminal device WORD D: K0~9,999 transition in the Execute
W: K0~65,535 input pin’s signal from low to
high.
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State output pin
Ul il fasis (2 Time when there is a
. Data a transition in an A F frg
Name Function O oof transition in an output pin’s
BIpS | A (IS S signal from high to low
from low to high 9 9
® Thereisa
transition in the
Done output ® There is a transition in
The execution of pin’s signal the Done output pin’s
the motion control frpm low to signal from hlgh to low
Done f . . BOOL high when the when there is a
unction block is . .
execution of transition in the
complete. X . -
the motion Execute input pin’'s
control function signal from high to low.
block is
complete.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
. from low to output pin’s signal from
The motion control high when low to high.
Busy | function block is BOOL : . e
being executed. there' isa ® Thereisa transition in
transition in the the Busy output pin’s
Execute input signal from high to low
pin’s signal when there is a
from low to transition in the Done
high. output pin’s signal from
low to high.
® There is transition in
the Error output pin’s
An error occurs in ® Input values signal from high to low
Error | the motion control BOOL are incorrect. when there is a
function block. transition in the
Execute input pin’s
signal from high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_SDDevRead supports AH15PM-5A, AH10PM-5A, and
AH20MC-5A.
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5.13.4 High-speed Counter

1. Motion control function block

o T_HCnt Eno
Charnnel Wahd
Enahle Bnasyr
ExtFstEN Error
InputType ConuntWVahie
[nitialVahie

The motion control function block T_HCnt is used to start a high-speed counter. The value of the
Channel input pin indicates a counter, and the value of the InputType input pin indicates an input
pulse type. The ExtRstEN input pin is used to set an external reset switch. The value of the
InitialValue input pin is the initial value in the counter specified, and the value of the CountValue
output pin is the value in the counter specified.
2. Input pins/Output pins

Input pin
: Data ] . . .
Name Function type Setting value Time when a value is valid
The value of the Channel
input pin is valid when there
Channel | Counter WORD 0~5 (*1) is a transition in the Enable
input pin’s signal from low to
high.
The motion
control function
block is
enabled when
Enable there_ ISa BOOL True/False -
transition in the
Enable input
pin’s signal
from low to
high.
The value of the ExtRStEN
External reset @nput pin |s val_id when there
ExtRStEN switch BOOL True/False is a transition in the Enable
input pin’s signal from low to
high.
mcUD: 0 When the motipn control
Input pulse mcPD: 1 function block is executed,
InputType type WORD MCAB: 2 the value of the InputType
' input pin is updated
MC4AB: 3 repeatedly.
The value of the InitialValue
Initial value in input pin is valid when there
InitialValue| the counter DWORD | K0~K2,147,483,647 | is a transition in the Enable
specified input pin’s signal from low to
high.
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State output pin
Ul wiien L s Time when there is a
. Data a transition in an A F frg
Name Function oD o transition in an output pin’s
type SRS IS Sk signal from high to low
from low to high 9 9
® Thereisa
transition in the
Viil,'g ;Utrf);lt There is a transition in
b 9 the Valid output pin’s
from low to signal from high to low
Valid An output value BOOL high V\_/hen when there is a
is valid. there is a L
L transition in the Enable
transition in the input pin’s signal from
E_n?ble_ Input high to low.
pin’s signal
from low to
high.
There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a There is a transition in
executed. transition in the the Busy output pin’s
Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Enable
high. input pin’s signal from
high to low.
There is a transition in
AN €ITor 0cCUrs ® Input values the Error output pin’s
in the motion are incorrect. signal from high to low
Error . BOOL | @ The source when there is a
control function o e
block specified has Fransmpn in 'the Enable
' been occupied. input pin’s signal from
high to low.
Value output pin
Name Function g%tg Output range Time when a value is valid
e e o
CountValue| counter DWORD | K0~2,147,483,647 ' S
o CountValue output pin is
specified
updated repeatedly.

*1: Value of the Channel input pin

Value Definition Terminal
0 C200 X0.8, X0.9
1 C204 X0.10, X0.11
2 C208 X0.12, X0.13
3 Cc212 X0.14, X0.15
4 C216 X0.12, X0.13
5 C220 X0.14, X0.15
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3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_HCnt support AHOS5PM-5A, AH15PM-5A, AH10PM-5A, and
AH20MC-5A.

5.13.5 High-speed Timer

o T _HTmw Eno
Channel Walid
Enahble Busy
Trizzerblode Exror

TimerVahe

1. Motion control function block
The motion control function block T_HTmr is used to start a high-speed timer. The value of the
Channel input pin indicates a timer, the value of the TriggerMode indicates a mode of triggering
the measurement of time, and the value of the TimerValue output pin the value in the timer
specified.

2. Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Channel
input pin is valid when there
Channel | Timer WORD 0~3 (*1) is a transition in the Enable
input pin’s signal from low to
high.
The motion
control
function block
is enabled
Enable when th_ere 1S BOOL True/False -
a transition in
the Enable
input pin’'s
signal from
low to high.
When the motion control
Mode of f - lock i
. triggering the mcUp_Down: False unction block is executed,
TriggerMode BOOL - .- the value of the
measurement mcUp_Up: True - . -
) TriggerMode input pin is
of timer
updated repeatedly.
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State output pin
Ul il fasis (2 Time when there is a
. Data a transition in an s .
Name Function O oof transition in an output pin’s
type U [PIS S signal from high to low
from low to high 9 9
® Thereisa
transition in the
Vlar‘]l'g ;uf;t ® There is a transition in
P 9 the Valid output pin’s
from low to signal from high to low

Valid An output BOOL high ".Vhe” when there is a

value is valid. there is a L
L transition in the Enable
transition in the . R
Enable inout input pin’s signal from
AN P high to low.
pin’s signal
from low to
high.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
The motion pin’s signal transition in the Error
control from low to output pin’s signal from

Busy function block BOOL hr']gh V\_/hen low to h|gh. e

is being t ereisa ® Thereisa transmpn in
transition in the the Busy output pin’s
executed. . ) ;
Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Enable
high. input pin’s signal from
high to low.
e Input values Thereis a trar)s,ltlor_1 in the
An error - Error output pin’s signal
. are incorrect. .

Error occurs in the BOOL | @ Th from high to low when there
motion control € sf(.)uécr? is a transition in the Enable
function block. Epem N a_sd input pin’s signal from high

een occupied. | o
Value output pin
Name Function gla;g Output range Time when a value is valid
When the motion control
function block is executed,
the value of the TimerValue
Timervalue | YAU€ INthe 1\ oRD | K0-K2,147,483,647 | OUtPULPIN is updated
timer specified repeatedly. If there is no
trigger, the value in the
timer specified will remain
unchanged.
*1: Value of the Channel input pin
Value Definition Terminal
0 C200 X0.0
1 C204 X0.1
2 C208 X0.2
3 C212 X0.3
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3. Troubleshooting

Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_HTmr supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.13.6 Setting High-speed Comparison

o T_Compare Ena
Channel Walid
Enahle Busy
Sonree Error
Cwmpliods

Chatpat Davice

Chatpathlode

Cap Vahie

1. Motion control function block
The motion control function block T_Compare is used to start high-speed comparison. The
value of the Channel input pin indicates a comparator, the value of the Source input pin
indicates a source, the value of the CmpMode input pin indicates a comparison condition, and
the value of the OutputDevice indicates an output device.

2. Input pins/Output pins

Input pin
- Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Channel
input pin is valid when there
Channel | Comparator WORD 0~7 is a transition in the Enable
input pin’s signal from low to
high.
The motion
control
function block
is enabled
Enable when ”.“?fe 1S BOOL True/False -
a transition in
the Enable
input pin’'s
signal from
low to high.
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Input pin
] Data ] . . .
Name Function type Setting value Time when a value is valid
mcCmpAXxisl (0):
Present position of
the first axis
mcCmpAXxis2 (1):
Present position of
the second axis
mcCmpAXxis3 (2):
Present position of
the third axis
mCCmpAE4 O Thevaue ofthe Source
the fourth axis input pin is valid when there
Source Source WORD mcCmMpC200 (4): is a transition in the Enable
Preserl?t value in. in_put pin’s signal from low to
C200 high.
mcCmpC204 (5):
Present value in
C204
mcCmpC208 (6):
Present value in
C208
mcCmpC212 (7):
Present value in
C212
0: = The value of the CmpMode
Comparison . input pin is valid when there
CmpMode condition WORD 12 is a transition in the Enable
2: < input pin’s signal from low to
= high.
mcCmpY8 (0): Y0.8
mcCmpY9 (1): Y0.9
mcCmpY10 (2):
Y0.10
mcCmpY11 (3): The value of the
Y0.11 OutputDevice input pin is
; . mcCmpRstC200 | valid when there is a
OutputDevice: Output device | WORD (4): c200 transition in the Enable
mcCmpRstC204 input pin’s signal from low to
(5): C204 high.
mcCmpRstC208
(6): C208
mcCmpRstC212
(7): Cc212
The value of the
OutputMode input pin is
mcCmpSet: True valid when there is a
OutputMode | Output mode BOOL mcCmpRst: False | transition in the Enable
input pin’s signal from low to
high.
Value with The va_Iug of the CmpValue
which a K-2,147,483,647~ | INPutpin is valid when there
CmpValue SOUICE i DWORD K2, 147’ 483, 647 is a transition in the Enable
compared TR ir?_pﬁt pin’s signal from low to
igh.
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State output pin
Ul H HE [ Time when there is a
. Data a transition in an s .
Name Function oD o transition in an output pin’s
type SRS IS Sk signal from high to low
from low to high 9 9
® Thereisa
transition in the
Vﬁ:'g ;uf;t There is a transition in
b 9 the Valid output pin’s
from low to . X
An outout hiah when signal from high to low
Valid Pt BOOL gh v when there is a
value is valid. there is a L
L transition in the Enable
transition in the . S
Enable inout input pin’s signal from
hable Inp high to low.
pin’s signal
from low to
high.
There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
The motion pin’s signal transition in the Error
control from low to output pin’s signal from
Busy function block | BOOL hr:gh vyhen low to .h'gh' e
is being tl ereisa There is a transition in
transition in the the Busy output pin’s
executed. : , X
Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Enable
high. input pin’s signal from
high to low.
An error There is a transition in
oceurs in the ® Input values the Error output pin’s
motion are incorrect. signal from high to low
Error BOOL | @ The source when there is a
control - e
function specified has .transmpn in 'the Enable
been occupied. input pin’s signal from
block. .
high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
The comparator specified has been used. Use another comparator.

4. Modules which are supported

The motion control function block T_Compare supports AHOSPM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.
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5.13.7 Resetting High-speed Comparison

1. Motion control function block

The motion control function block T_CmpOutRst is used to reset high-speed comparison, and

check the comparison conditions used. CLR_Y8, CLR_Y9, CLR_Y10, CLR_Y10,

CLR_C200Rst, CLR_ C204Rst, CLR_ C208Rst, and CLR__ C212Rst determine the output

devices which will be reset.
2. Input pins/Output pins

T_CmpCmiFst

En Enao
Enable WValid
CLE_W0g CMP_T0Z
CLE_¥02 CMP_¥02
CLE_W0l0 CMP 010
CLE_W011 CMP_T011
CLE_C200Est CMP_C200Est
CLE_C204Est  CMP_C204Est
CLE_C208FEst CMP_C202ERst
CLE_C212Est  CMP_CZ212Est

Eusy

Input pin
0 Data ] . . .
Name Function type Setting value Time when a value is valid
The motion
control
function block
is enabled
Enable when th('are 'S BooL True/False -
a transition in
the Enable
input pin’s
signal from
low to high.
CLR Y8
CLR Y9 Resetting the
CLR _Y10 output devices When the motion control
CLR_Yll Y0.8, Y0.9, function block is executed,
= Y0.10, Y0.11, | BOOL True/False the values of these input
CLR_C200Rst C200, C204, pins are updated
CLR_C204Rst| c208, and repeatedly.
CLR_C208Rst| c212
CLR_C212Rst
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State output pin
Ul el e 0 Time when there is a
. Data a transition in an s .
Name Function D o transition in an output pin’s
(Bfpe | @UUEWS PGS Sleie] signal from high to low
from low to high 9 9
® Thereisa
transition in the
Vi?:'lg ;uﬁ’;t ® There is a transition in
b 9 the Valid output pin’s
from low to signal from high to low
Valid An output BOOL high V\_/hen when there is a
value is valid. there is a L
L transition in the Enable
transition in the . S
Enable inout input pin’s signal from
R P high to low.
pin’s signal
from low to
high.
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
The motion pin’s signal transition in the Error
control from low to output pin’s signal from
Busy function block | BOOL hr:gh V\_/hen low to .h'gh' e
is being t ereisa ® Thereisa transmpn in
executed transition in the the Busy output pin’s
' Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Enable
high. input pin’s signal from
high to low.
® There is a transition in
An error ® Input values the Error output pin’s
occurs in the are incorrect. signal from high to low
Error ; BOOL | @ The source when there is a
motion control - e
: specified has transition in the Enable
function block. . . S
been occupied. input pin’s signal from
high to low.
Value output pin
Name Function R,%tg Output range Time when a value is valid
CMP_Y8
CMP_Y9 States of the
CMP_Y10 | output devices . o
e e Ve ot i
CMP C200Rst YO0.10, Y0.11, BOOL True/False h C T
= C200. C204 these output pins are
CMP_C204Rst c208. and updated repeatedly.
CMP_C208Rst C212
CMP_C212Rst
Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.
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4. Modules which are supported

The motion control function block T_CmpOutRst supports AHO5PM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.13.8 Setting High-speed Capture

o) T_Capture o
Channel Walid
Enahble Busy
Souree Error
TrgzerDavice CapVahe
InitialVahie

1. Motion control function block
The motion control function block T_Capture is used to start high-speed capture. The value of
the Channel input pin indicates a capturer. The value of the Source input pin indicates a source,
the value of the TriggerDevice input pin indicates the device which triggers the capture of a
value, the value of the InitialValue input pin is an initial value, and the value of the CapValue
output pin is the value captured.

2. Input pins/Output pins

Input pin
; Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Channel
input pin is valid when there
Channel Capturer WORD 0~7 is a transition in the Enable
input pin’s signal from low
to high.
The motion
control
function
block is
enabled
Enable ;/;/h;n there BOOL True/False -
transition in
the Enable
input pin’s
signal from
low to high.
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Input pin

Name

Function

Data
type

Setting value

Time when a value is valid

Source

Source

WORD

mcCmpAXxisl (0):
Present position of
the first axis
mcCmpAXxis2 (1):
Present position of
the second axis
mcCmpAxis3 (2):
Present position of
the third axis
mcCmpAxis4
(3):Present position
of the fourth axis
mcCmpC200 (4):
Present value in
C200
mcCmpC204 (5):
Present value in
C204
mcCmpC208 (6):
Present value in
C208
mcCmpC212 (7):
Present value in
C212

The value of the Source
input pin is valid when there
is a transition in the Enable
input pin’s signal from low
to high.

TriggerDevice

Device
which
triggers the
capture of a
value

WORD

mcCapXO0 (0): X0.0
mcCapX1 (1): X0.1
mcCapX2 (2): X0.2
mcCapX3 (3): X0.3
mcCapX8 (8): X0.8
mcCapX9 (9): X0.9
mcCapX10 (10):
X0.10
mcCapX11 (11):
X0.11
mcCapX12 (12):
X0.12
mcCapX13 (13):
X0.13
mcCapX14 (14):
X0.14
mcCapX15 (15):
X0.15

The value of the
TriggerDevice input pin is
valid when there is a
transition in the Enable
input pin’s signal from low
to high.

InitialValue

Initial value

DWORD

K-2,147,483,648~
K2,147,483,647

The value of the InitialValue
input pin is valid when there
is a transition in the Enable
input pin’s signal from low
to high.
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State output pin
Ul el dere 25 Time when there is a
. Data a transition in an A F frg
Name Function SO o transition in an output pin’s
type SRS (RIS SN signal from high to low
from low to high 9 9
® Thereisa
transition in the
Viil,'g ;Utrf);lt There is a transition in
b 9 the Valid output pin’s
from low to : X
An output hiah when signal from high to low
Valid value is BOOL gh v when there is a
; there is a e
valid. L transition in the Enable
transition in the . S
Enable inout input pin’s signal from
naple inp high to low.
pin’s signal
from low to
high.
There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
The motion pin’s signal transition in the Error
control from low to output pin’s signal from
function high when low to high.

Busy block is BOOL there is a There is a transition in
being transition in the the Busy output pin's
executed. Enable input signal from high to low

pin’s signal when there is a
from low to transition in the Enable
high. input pin’s signal from
high to low.
An error There is a transition in
oceurs in ® Input values the Error output pin’s
the motion are incorrect. signal from high to low

Error BOOL | @ The source when there is a
control o o
function specified has transition in .the Enable

been occupied. input pin’s signal from
block. .
high to low.
Value output pin
Name Function R,%tg Output range Time when a value is valid
When the motion control
function block is executed,
: _ | the value of the CapValue
CapValue i\éa(l)t;e t\ﬁl ggh DWORD Kéii;i%é%ji output pin is updated
b S repeatedly. If there is no
trigger, the value captured
will remain unchanged.
3. Troubleshooting
Error Troubleshooting

The values of input pins in the motion
control function block are incorrect.

The capturer specified has been used.

Check whether the values of the input pins
are in the ranges allowed.

Use another capturer.

4. Modules which are supported
The motion control function block T_Capture supports AHOS5PM-5A, AH15PM-5A, AH10PM-5A,
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1. Motion control function block

2.

and AH20MC-5A.
5.13.9 High-speed Masking

Fn T Caphlask Eno
Enahle Walhd
MaskVahe Eusy

Exmrox

The motion control function block T_CapMask is used to start high-speed masking. The
MaskValue input pin determines the range which will be masked.

Input pins/Output pins
Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
The motion
control function
block is
enabled when
Enable there. ISa BOOL True/False -
transition in the
Enable input
pin’s signal
from low to
high.
When the motion control
Rnage which is function block is executed,
MaskValue 9 DWORD K1~2,147,483,647 | the value of the MaskValue
masked . o
input pin is updated
repeatedly.
State output pin
Time when there is Time when there is a
. Data atransition in an . . .,
Name Function SO o transition in an output pin’s
WG QUIpUEPINS Signet signal from high to low
from low to high 9 9
® Thereisa
transition in the
Vﬁ:'g ;uf;t ® There is a transition in
b 9 the Valid output pin’s
from low to signal from high to low
Valid An ogtput value BOOL high V\_/hen when there is a
is valid. there is a L
e transition in the Enable
transition in the . R
Enable inout input pin’s signal from
R P high to low.
pin’s signal
from low to
high.
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State output pin
U e e O Time when there is a
. Data a transition in an s .,
Name Function oD o transition in an output pin’s
type EENE S SEme signal from high to low
from low to high 9 9
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin's
Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Enable
high. input pin’s signal from
high to low.
® There is a transition in
AR EITOr OCCUTS ° Inpu_t values the Error output pin’s
in the motion are incorrect. signal from _hlgh to low
Error . BOOL | @ The source when there is a
control function o e
block. specified has transition in the Enable
been occupied. input pin’s signal from
high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_CapMask supports AHOSPM-5A, AH15PM-5A,
AH10PM-5A, and AH20MC-5A.

5.13.10 Setting an Interrupt

Fn T Interrupt Fno
IntSre Wahd
Enahle Eusy
TumePerod Error

1. Motion control function block
The motion control function block T_Interrupt is used to set the trigger for an interrupt subroutine.
The value of the IntSCR input pin indicates the trigger for an interrupt subroutine. If the interrupt
set is a time interrupt, the value of the TimePeriod indicates the cycle of the interrupt.
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2.

Input pins/Output pins

Input pin
q Data ] . . .
Name Function type Setting value Time when a value is valid
IntTimer (0): Time
interrupt
IntX8 (1): X0.8
Intx9 (2): X0.9 | The tva_'ue_ of tlhg '”;SCE]
i IntX10 (3): X0.10 | MPUtpin IS vald when there
INtSCR Settmg an WORD ( )_ is a transition in the Enable
Interrupt INtX11 (4): X0.11 input pin’s signal from low to
INtx12 (5): X0.12 | o
IntX13 (6): X0.13
IntX14 (7): X0.14
IntX15 (8): X1.05
The motion
control function
block is enabled
Enable when. t.her.e IS a BOOL True/False -
transition in the
Enable input
pin’s signal from
low to high.
le of a ti
ch e of atime When the motion control
interrupt . .
(Unit: ms) function block is executed,
TimePeriod N ) licabl WORD K1~K65,535 the value of the TimePeriod
( ot_apf) icable to input pin is updated
termina repeatedly.
interrupts)
State output pin
Timewhen thereis | 0 \when there is a
. Data a transition in an L .
Name Function D o transition in an output pin’s
type | output pin’s S|_gnal signal from high to low
from low to high
¢ Ther(_e Isa ® There is a transition in
transition in the ; o
. the Valid output pin’s
Valid output . :
. An Interrupt is pin’s signal signal from h'gh to low
Valid BOOL when there is a
enabled. from low to Lo
. transition in the Enable
high when an ; S
. . input pin’s signal from
interrupt is hiah to low.
enabled. 9 '
® There is a transition in
® Thereisa the Busy output pin’s
transition in the signal from high to low
Busy output when there is a
pin’s signal transition in the Error
The motion from low to output pin’s signal from
control function high when low to high.
Busy block is being BOOL there is a ® There is a transition in
executed. transition in the the Busy output pin’s
Enable input signal from high to low
pin’s signal when there is a
from low to transition in the Enable
high. input pin’s signal from

high to low.
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State output pin
Ul el dere 25 Time when there is a
. Data a transition in an A F -
Name Function SO o transition in an output pin’s
BaE WIS [l el signal from high to low
from low to high 9 9
® There is a transition in
AN €Ior 0CeUrs ® Input values the Error output pin’s
in the motion are incorrect. signal from high to low
Error . BOOL | @ The source when there is a
control function o o
block specified has f[ransmpn in .the Enable
' been occupied. input pin’s signal from
high to low.
3. Troubleshooting
Error Troubleshooting
The values of input pins in the motion Check whether the values of the input pins
control function block are incorrect. are in the ranges allowed.

4. Modules which are supported

The motion control function block T_Interrupt supports AHO5PM-5A, AH15PM-5A, AH10PM-5A,
and AH20MC-5A.

5.13.11 Absolute Encoder

o T_AbsEncoder Ena
Chanmel Done
Exemute Busy
Eit Abhorted
Ermror

Pasition

1. Motion control function block

The motion control function block T_AbsEncoder is used to start the reading of the position of
an absolute encoder.

2. Input pins/Output pins

Input pin
. Data . . . .
Name Function type Setting value Time when a value is valid
The value of the Channel
input pin is valid when there
Channel| Group number WORD K1~K4 (*1) is a transition in the Enable
input pin’s signal from low to
high.

The reading of the
position of an
absolute encoder
is enabled when
Execute| there is a BOOL True/False -
transition in the
Execute input
pin’s signal from
low to high.

When the motion control

Bit Resolution of an DWORD K1~K32 (*2) function block is executed,
the value of the Bit input pin

absolute encoder
is updated repeatedly.
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State output pin
Ulhiis Glien (L s Time when there is a
. Data a transition in an s .
Name Function O oof transition in an output pin’s
type output pin’s signal . :
from low to high signal from high to low
® There is a transition in
the Done output pin’s
. signal from high to low
® Thereisa : o
. -2 hen th
The execution of transition in the :’x tﬁg tEf éi&feair:rpﬁspljtilr?g
Done the ”?0“0” control BOOL D_o?e output signal from high to low.
function block is pin’s signal when . .
complete. motion is If the Execute input pin is
complete set to False when motion
' is complete, the Done
output pin will be set to
False in the next cycle.
There is a transition in
the Busy output pin’s
signal from high to low
when there is a transition
. in the Done output pin’s
¢ ;I;hﬁr?tilsnain th signal from low to high.
Bﬁss O?Jt ut ii’s There is a transition in
USy output p the Busy output pin’s
. signal from low . X
The motion control to high when signal from high to low
Busy | function block is BOOL ther(? is a when there is a transition
being executed. transition in the in the Error output pin’s
Execute input signal from low to high.
pin’s signal from There is a transition in
low to high the Busy output pin’s
' signal from high to low
when there is a transition
in the Aborted output
pin’s signal from low to
high.
There is a transition in
the Aborted output pin’s
signal from high to low
Th i f when there is a transition
The execution of theen?())('ﬁgl; lon o in the Execute input pin’s
the motion control control function signal from high to low.
Aborted| function block is BOOL block is If the Execute input pin is
interrupted by a interrupted by a set to False when the
command. command execution of the motion
' control function block is
interrupted, the Aborted
output pin will be set to
False in the next cycle.
Input values are
?ﬁggig' There is transition in the
An error occurs in specified is in Error output pin's signal
Error | the motion control BOOL motion before from h|gh o Iov_v_whc_an
function block the motion there is a transition in the
. control function E_xecute Input pin's
block is signal from high to low.
executed.
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Value output pin

Name Function R/a;: Output range Update
When there is a transition in
N Present position of the Done output pin’s signal
Position DWORD | K0~K2,147,483,647 | from low to high, the value
an encoder " L
of the Position output pin is
updated.
*1: Wiring hardware
Group ™ T b b
number
1 Y0.0+ YO0.0- X0.0+ X0.0-
2 Y0.2+ Y0.2- X0.1+ X0.1-
3 Y0.4+ Y0.4- X0.2+ X0.2-
4 Y0.6+ YO0.6- X0.3+ X0.3-

*2: Setting the resolution of an encoder
Specifications for an SSI encoder:

Item

Specification

Resolution per rotation

8192 (13 bits)

Number of rotations

4096 (12 bits)

Resolution of an encoder: Resolution per rotation+Number of rotations+1=13+12+1=26

3. Troubleshooting

Error

Troubleshooting

The values of input pins in the motion
control function block are incorrect.

Check whether the values of the input pins
are in the ranges allowed.

4. Modules which are supported

The motion control function block T_AbsEncoder supports AHL0PM-5A.
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6.1 Functions

Users can set the way in which an AH500 series CPU module exchange data with an AH500 series

motion control module.

1. The AH500 series CPU module writes values in 400 word devices in the AH500 series motion
control module.

2. The AH500 series motion control module writes data into 400 word devices in the AH500 series
CPU module.

3. The AH500 series CPU module writes data into 400 bit devices in the AH500 series motion
control module.

4, The AH500 series motion control module writes data into 400 bit devices into the AH500 series
CPU module.

The users can control or monitor the AH500 series motion control module by means of the 400 word

devices and the 400 bit devices in the AH500 series motion control module. The users can write

values into registers in the AH500 series motion control module by means of the program in the

AH500 series motion control module, and the values can be written into the AH500 series CPU

module. The users can write values into registers in the AH500 series CPU module by means of the

program in the AH500 series CPU module, and the values can be written into the AH500 series

motion control module.

The following sections are about AH20MC-5A.

6.2 Parameters

The HWCONFIG window in ISPSoft is shown below.

) &,

Vo | o | Vo | VO | YO

After users double-click AH20MC-5A in the HWCONFIG window, the Parameter Setting window
will appear.

Parameter Setting

- AHIOMC-54 AHCPU and AH20MC D device conun
AHCPU and AHZOMC D devi
AHCPU and AH20MC M devi Description Address Monitor Setup
AHCPU <« AHIOMC- AHCPU D Devie Start Nurdher =] i ks
AHCPU == AHI0MC- AH20MC D Device Start Nurher =] 3000 &
AHCPU << AHIIMC- D Device Size O i ks
b | AHCFI > AHIOWC- AHCPU D Device Start Nursher ] 0 5
AHCPU == AHIOMC- AH20ME D Device Start Nurdber ] 3000 ks
LHCPU == AHIOMC- D Devize Size ] i &
Irapert Fil:
< A |« | | Export File
Default OK | Cancel |
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There is a parameter list at the left side of the Parameter Setting window. AHCPU and AH20MC D
device communication setting and AHCPU and AH20MC M device communication setting are
on the list.

- AHIOMC-SA
AHCFUT and AHZOMC D devi
AHCFU and AH2OMC M denn

The items at the right side of the Parameter Setting window are detailed parameters.

AHCPU and AH20MC D device co

Dezecription Address Monitox Setup
AHCPU =< SH0MC- AHCPU D Device Start Murrher O 0 e
AHCPI <= AHIMC- HIOMC D Device Start Mumber O 3000 4
LHCPI =« AH20MC- D Device Size O ] 4
b AHCPU == AHAIMC- AHCPU D Device Start Murmber ] 0 L
AHCPU == SHIMC- AH20MC D Device Start Muraher O 3000 &
AHCPI == AHIMC- D Device Size O ] &

The detailed parameters at the right side of the Parameter Setting window are described below.

AHCPU == AH200MC- AHCPU D Devive Start Hurdher O 0 E
AHCPU == AH20MC- AH20MC D Device Start Hurdber O 3000 &

AHCPU == 4H20MC- D Device Size O 0 A

¢ AHCPU<<AH20MC-AHCPU D (M) Device Start Number: After the AH500 series CPU module
reads the values in D (M) devices in AH20MC-5A, the values will be stored in the devices
starting from a device in the AH500 series CPU module.
AHCPU<<AH20MC-AH20MC D (M) Device Start Number: The AH500 series CPU module
reads the values in the D (M) devices starting from a D (M) device in AH20MC-5A.
AHCPU<<AH20MC-AH20MC D (M) Device Size: The AH500 series CPU module reads the
values in a certain number of D (M) devices in AH20MC-5A.
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D (M) devices in the CPU module D (M) devices in the motion control module
( ) Starting D
(M) device
Starting D P N )
(M) device
Number of D
(M) devices

g - J

b EAHCET == AHI0MC- AHCPU D Device Start Nurdher O 0 |8
AHCPU == AHI0MC- AHIO0MC D Device Start Nureber n 3000
AHCPU == AHIOMC- D Device Size n 0 b

¢ AHCPU>>AH20MC-AHCPU D (M) Device Start Number: The values in the devices starting
from a device in the AH500 series CPU module is written into D (M) devices in AH20MC-5A.

€ AHCPU>>AH20MC-AH20MC D (M) Device Start Number: The AH500 series CPU module
writes values into the D (M) devices starting from a D (M) device in AH20MC-5A.
AHCPU>>AH20MC-D (M) Device Size: The AH500 series CPU module writes values into a
certain number of D (M) devices in AH20MC-5A.

D (M) devices in the CPU module D (M) devices in the motion control module

Starting D ( \ ( \

(M) device Number of D
(M) devices

5
J

Starting D
(M) device
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6.3 Usage

The steps of using ISPSoft are as follows.
1. Click I/O Scan on the toolbar in the HWCONFIG window.

 Fie Edit Option Help
i rBmne 0 o

Product List

+- Extension Rack
Digital IO Ivodule 1
Analag 110 Iodule

+ VO | VO | VO | VO | VO
e

+ - Teraperature Module

£

£

Mlotion Control Wodule
Metwork Module

S pecification

£3

Infarmation: Fack 1

Hlot Ha. Lahel Fitnorrare Versi... Descrption Input Device Ra.. | Output Device R.. Comment
AHPEOS-54 |- &H Power Supply | None Hone
AHCPIS30-El 1.00 Basic CPU module| None Hone
AH2O0MC-54 |1.00 12-axis DMCHET ] None Hone
AHIOPM-54 (1.00 B-axis pulse-train I None Hone

o [ s [ b = [

2. Set the number of values which will be exchanged, and the devices in which the values
exchanged will be stored.

AH500 series CPU module AH20MC-5A
D5400 D3400
D5799 D3799
D5000 D3000
D5399 D3399

The AH500 series CPU module writes values into 400 devices in AH20MC-5A, and reads
values in 400 D devices in AH20MC-5A. The values in D5400~D5799 in the AH500 series CPU
module are written into D3400~D3799 in AH20MC-5A. The values in D3000~D3399 in AH20MC
are read, and stored in D5000~D5399 in the AH500 series CPU module.
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3. HWCONFIG
After users double-click AH20MC-5A in the HWCONFIG window, the Parameter Setting

window will appear.

Parameter Setting

= AHIOMC-58 AHCPU and AH20MC D device cnllullu.li’
AHCFU and AH2OMC D devi
AHCPU and AH20MC M dewn Description Address Monitor Setup
AHCPU =< AH20MC- AHEPU D Devise Start Nurdber ] 0 LB
AHCPU == AH20MC- SH20MC D Device Start Murher 5] 3000 4
AHCPU =< AH20MC- D Device Size O i &
b [ BHCPU == 4H20MIC- AHCPU D Device Start Furber O i - H
AHCPU == AH20MC- SH20MC D Device Start Murdher ] 3000 &
AHCPIT == AH20MC- D Device Size = i 4
Irapert File
£ 3 | | | | ExpodFike
Diefanlt Ok || Gl |

Click j in the Setup cell for AHCPU<<AH20MC-AHCPU D (M) Device Start Number. In the
Address window, type 5000 in the CPU Module Address box, type 3000 in the IO Module
Address box, and type 400 in the Length box.

Input &ddress

CPU Iiodule &ddress 3000 [0 ~A55350

[0 Edodule Lddress 3000 (0200075

Length 00| {0~ 4003

(0] Carizel
Click OK in the Address window.
EAHCPU == AHAMC- AHCPT D Device Start HMumber ] 000 F,

AHCPT == 8 HIAONWIC- SBH20MIC D Devace Start Murnber ] 3000 &
AHCPT == 8HIOMWC- D Device Size ] 400
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Click j in the Setup cell for AHCPU>>AH20MC-AHCPU D (M) Device Start Number. In the
Address window, type 5400 in the CPU Module Address box, type 3400 in the 10 Module
Address box, and type 400 in the Length box.

Inpt &ddress

CFTT Iodule Address 5400 (0~ E35535)
10 Wodule Address 3400 (0~ 5555 )
Length 400 (0~ 400)

CE Cancel
Click OK in the Address window.
AHCPL == AHOMC- AHCPT D Device Start Murdher 1 5400 e
AHCPU == AHIOMC- AH0MC D Device Start Muraber ] 3400 &
AHCPU == AHIOMC- D Devics Size ] 400 &

4. Program created in PMSoft
After AH20MC-5A exchanging values with the AH500 series CPU module, it can write the
values gotten from the AH500 series CPU module into SR registers by means of a program
created in PMSoft. The program below is about single-speed motion.

MO

1 | \_{DMOV D340l sp1023 |

MOW D3403 SR1030 |

SM1043

1 | Imow Kl D3000
SM1048

1/} Imov KD 3000

The values in D3401 and D3402 are written into SR1023 and SR1024. The values in SR1023
and SR1022 indicate the target position of the first axis. The value in D3400 is written into
SR1030. The value in SR1030 indicates an operation command. Besides, the value in D3000 is
determined by the state of SM1048. The AH500 series CPU module can judge whether the
single-speed motion is complete by means of the value in D3000.
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7.1 Functions of Uniaxial Motion

The special data registers for motion axes are described below

SR number

(1+N)" axis™

HwW™

Lw*

Function

Setting range

Factory
setting

SR1000+100*N

Setting the
parameters of
the axis
specified

Bit O~bit 15

16#0

SR1001+100*N

Compensation
value for the
axis specified

Users can set SR1001+100*N
according to their needs.

16#0

SR1003+100*N

SR1002+100*N

Number of
pulses it takes
for the motor of
the axis
specified to
rotate once (A)

1~2,147,483,647
pulses/revolution

K2,000

SR1005+100*N

SR1004+100*N

Distance
generated after
the motor of the
axis specified
rotate once (B)

1~2,147,483,6477

K1,000

SR1007+100*N

SR1006+100*N

Maximum
speed (Vuax) at
which the axis
specified
rotates

0~2,147,483,647"°

K10,500,000

SR1009+100*N

SR1008+100*N

Start-up speed
(Vgias) at which
the axis
specified
rotates

0~2,147,483,647"°

KO

SR1011+100*N

SR1010+100*N

JOG speed
(V306) at which
the axis
specified
rotates

0~2,147,483,647"°

K5,000

SR1013+100*N

SR1012+100*N

Speed (Vgy) at
which the axis
specified
returns home

0~2,147,483,647"

K50,000

SR1015+100*N

SR1014+100*N

Speed (VcR) to
which the
speed of the
axis specified
decreases
when the axis
returns home

0~2,147,483,647"°

K1,000

SR1016+100*N

Number of PGO
pulses for the
axis specified

0~32,767 pulses

KO

SR1017+100*N

Supplementary
pulses for the
axis specified

-32,768~+32,767 pulses

KO
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SR number

(1+N)" axis™

HwW™

*

Lwt

Function

Setting range

Factory
setting

SR1019+100*N

SR1018+100*N

Home position
of the axis
specified

0~+999,999™*

KO

SR1020+100*N

Time (TACC) it
takes for the

axis specified
to accelerate

10~32,767 ms

K5,100

SR1021+100*N

Time (Tpec) it
takes for the

axis specified
to decelerate

10~32,767 ms

K5,100

SR1023+100*N

SR1022+100*N

Target position
of the axis
specified (P (1))

-2,147,483,648~+2,147,483,647 "

KO

SR1025+100*N

SR1024+100*N

Speed at which
the axis
specified
rotates (V (1))

0~2,147,483,647*

K1,000

SR1027+100*N

SR1026+100*N

Target position
of the axis
specified (P
()

-2,147,483,648~+2,147,483,647 *

KO

SR1029+100*N

SR1028+100*N

Speed at which
the axis
specified
rotates(V (Il))

0~2,147,483,647 >

K2,000

SR1030+100*N

Operation
command

Bit O~bit 15

16#0

SR1031+100*N

Mode of
operation

Bit 0~bit 15

16#0

SR1033+100*N

SR1032+100*N

Present
command
position of the
axis specified
(Pulse)

-2,147,483,648~+2,147,483,647 *

KO

SR1035+100*N

SR1034+100*N

Present
command
speed of the
axis specified
(PPS)

0~2,147,483,647 PPS

KO

SR1037+100*N

SR1036+100*N

Present
command
position of the
axis §£ecified

(Unit"®)

-2,147,483,648~+2,147,483,647 "

KO

SR1039+100*N

SR1038+100*N

Present
command
speed of the
axis §£ecified

(Unit"®)

0~2,147,483,647 PPS

KO

SR1040+100*N

State of the
axis specified

Bit 0~bit 15

16#0
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SR number

which an error
occurs

according to their needs.

(1+N)™ axis™ Function Setting range SR
<1 1 setting
HW Lw
. SR1041+100*N | Axis error code || €aSe refer o the error code 1, gy
tables in appendix A.
Electronic gear
. SR1042+100+N &0 Of the axis |35 747 K1
specified
(Numerator)
Electronic gear
- SR1043+100*N ;%tcle%i%]:(;]e XIS 132,767 K1
(Denominator)
Frequency of
pulses
generated by  |Frequency of pulses generated by
SR1045+100*N|SR1044+100*N| the manual the manual pulse generator for KO
pulse generator |the axis specified
for the axis
specified
Number of
pulses
generated by  |Number of pulses generated by
SR1047+100*N|SR1046+100*N| the manual the manual pulse generator for KO
pulse generator |the axis specified
for the axis
specified
Response
rsrﬁ)a?ri?a?f H;:e Response speed of the manual
- SR1048+100*N enerat(?r for pulse generator for the axis K5
genere specified
the axis
specified
Mode of *
. SR1049+100*N stopping Users oan set SO0 ko
Ox0~Ox99 according to their needs.
Electrical zero "
SR1051+100*N SR1050+100*N| of the axis | oocrs €an set SRI0SO+I00"N 1, 4
i according to their needs.
specified
Setting an Ox
i SR1052+100*N motion Users can set SR1052+100*N KO
subroutine according to their needs.
number
Step address in
the Ox motion "
- SR1053+100*N| subroutine at | _ocrS ¢an SetSRI053+100"N .

*1. HW: High word; LW: Low word

*2. Unit: pm/rev, mdeg/rev, and 10™ inches/rev
*3. The unit used varies with the setting of bit 0 and bit 1 in SR1000+100*N.
*4. N is in the range of 0 to 15.
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Chapter 7 Uniaxial Motion

The special data registers related to uniaxial motion are described below.

SR number

(1+N)" axis

HW

LW

Function

<
o
=3
o
S

uonow o0Or
awoy buluiniay
uonow paads-ajbuls

uonow

paads-a|buls Buniasuj

uonow paads-om]

uonow pasads-om) Buliasui

uolow ajgelsea

apouw Jojesausb asind renuep

SR1000+100*N

Setting the parameters
of the axis specified

©

©

SR1003+100*N

SR1002+100*N

Number of pulses it
takes for the motor of
the axis specified to
rotate once (A)

SR1005+100*N

SR1004+100*N

Distance generated
after the motor of the
axis specified rotate
once (B)

If the unit selected is a motor unit, users
do not need to set SR1002+100*N and
SR1003+100*N. If the unit selected is a
mechanical unit or a compound unit,
users need to set SR1002+100*N and

SR1003+100*N.

SR1007+100*N

SR1006+100*N

Maximum speed
(VMAX) at which the
axis specified rotates

SR1009+100*N

SR1008+100*N

Start-up speed (Vgias)
at which the axis
specified rotates

SR1011+100*N

SR1010+100*N

JOG speed (V;og) at
which the axis
specified rotates

SR1013+100*N

SR1012+100*N

Speed (Vgr) at which
the axis specified
returns home

SR1015+100*N

SR1014+100*N

Speed (Vcgr) to which
the speed of the axis
specified decreases
when the axis returns
home

SR1016+100*N

Number of PGO pulses
for the axis specified

SR1017+100*N

Supplementary pulses
for the axis specified

SR1019+100*N

SR1018+100*N

Home position of the
axis specified

SR1020+100*N

Time (Tacc) it takes for
the axis specified to
accelerate

SR1021+100*N

Time (Tpec) it takes for
the axis specified to
decelerate

SR1023+100*N

SR1022+100*N

Target position of the
axis specified (P (1))
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SR number

(1+N)™ axis

HW

LW

Function

<
o
=
o
=

uonow HOr

awoy Buiuiniay

uonow paads-a|buls

uonow

paads-a|buls Bulliasu|

uonow pasads-om|

uonow paads-om) Bulpiasui

uolow ajgerrep

apow Joresaualb as|nd [enuep

SR1025+100*N

SR1024+100*N

Speed at which the
axis specified rotates

v

©

SR1027+100*N

SR1026+100*N

Target position of the
axis specified (P (11))

SR1029+100*N

SR1028+100*N

Speed at which the
axis specified rotates

(v.(amn

SR1030+100*N

Operation command

SR1031+100*N

Mode of operation

SR1033+100*N

SR1032+100*N

Present command
position of the axis
specified (Pulse)

SR1035+100*N

SR1034+100*N

Present command
speed of the axis
specified (PPS)

SR1037+100*N

SR1036+100*N

Present command
position of the axis
specified (Unit)

SR1039+100*N

SR1038+100*N

Present command
speed of the axis
specified (Unit)

SR1042+100*N

Electronic gear ratio of
the axis specified
(Numerator)

SR1043+100*N

Electronic gear ratio of
the axis specified
(Denominator)

SR1045+100*N

SR1044+100*N

Frequency of pulses
generated by the
manual pulse
generator for the axis
specified

SR1047+100*N

SR1046+100*N

Number of pulses
generated by the
manual pulse
generator for the axis
specified
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Moti
SR number otion
S 0D S5l d| 5| 5| =2
(1+N)" axis S|2(23225|2|5]8
S o229 2T §
2 24853 & & 2
5 © 3 w & = 3 ¢
. S1z18)| 53|22 s
Function 3 Q| 3 : S o
2 | 3 ol = | 3| 35|<
) o 9 | @ 3
HW LW o o| 5 @ @
S o 2 o
2 3 2
5 5
o 3
> o
o
(0]
Response speed of
SR104g+100+N e ManUalpulse - 1
generator for the axis
specified
Mode of stopping
* - - - - - - - -
SR1049+100*N OX0~Ox99
SR1051+100¢N|SR1050+100+N | Electrical zeroofthe 11
axis specified
) SR1052+100*N Setting an Ox motion _ ) . _ ) ) _ _
subroutine number
Step address in the Ox
SR1053+100*N| motion subroutine at - - - - - - - -
which an error occurs
Common special data registers are described below.
1. Setting the parameters of the axis specified
(1+N)" axis
HW LW
- SR1000+100*N
[Description]
Special data register
SR1000+100*N
b15 |b14 |b13 |b12 |b11 |(b10 | b9 | b8 | b7 b6 |b5 |b4 b3 |b2 | bl | b0
%3%8.59,m%%39. 2 -
52 3 “9 o 2 &9 =
S = > 2 =z gz 182 s
eg| & 3 @ £ |33 ®
'c% o s % = o =
o x| & =3 = 2 =)
225 S5 23 ¢
a'ti Q = LE > =
"Fg s 288
8 2 2 3 ® X
5 8 38 & o
5 8 <= 2 B
o g ° =}
=] o o
o
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Bit O~bit 15 in SR1000+100*N are described below.
® Bit0 and bl in SR1000+100*N: Unit

b1|b0 Unit Description
0 | O |Motor unit A pulse is a unit.
0 | 1 |Mechanical unit | A micrometer, 10-4 inches, or a degree is a unit.
110 Position: A micrometer, 10-4 inches, or a degree is a unit.
Compound unit (Mechanical unit)
11 Speed: A pulse is a unit. (Motor unit)
Motor unit Compound unit \ Mechanical unit
pulse um
Position pulse mdeg
pulse 10 inches
pulse/second centimeter/minute
Speed pulse/second 10 degrees/minute
pulse/second inch/minute

Position: Home position of the axis specified, target position of the axis specified (P (1)),
target position of the axis specified (P (Il)), and present command position of the axis
specified

Speed: Maximum speed (Vuax) at which the axis specified rotates, start-up speed (Vgas)
at which the axis specified rotates, JOG speed (V;oc) at which the axis specified rotates,
speed (Vgrr) at which the axis specified returns home, speed (Vcr) to which the speed of
the axis specified decreases when the axis returns home, speed at which the axis
specified rotates (V (1)), and speed at which the axis specified rotates (V (I1))

Example 1:

Bit [1:0]=00=>Motor unit

Position: Pulse

Speed: Pulse/second (PPS)

Target position of the axis specified (P (1)): 10,000 pulses

Speed at which the axis specified rotates: 10K PPS

After the AH500 series motion control module sends 10,000 pulses, the axis specified can
move to the target position specified. (The frequency of pulses is 10K PPS.) The distance
for which the axis specified can move after a pulse is sent is calculated according to the
physical quantity used.

Example 2:

Bit [1:0]=01=>Mechanical unit

Position: um

Speed: Centimeter/minute

N=0

(SR1003, SR1002)=1,000 (pulses/revolution)

(SR1005, SR1004)=100 (micrometers/revolution)

P (1)=10,000 (micrometers)

V (I)=6 (centimeters/minute)

The number of pulses sent by the AH500 series motion control module and the frequency
of pulses are calculated below.

Distance = Distance X Revolution x Number of pulses

Revolution  Number of pulses
— -

B
YA
Number of pulses it takes for the axis specified to move to the target position
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specified _ P (Dum _ P(1)x A_ 100,000 (pulses)
Iy B
A

Speed at which the axis specified rotates (V (I)): 6 (centimeters/minute)=60,000/60
(micrometers/second)

Distance _ Distance o Revolution ><Numberof pulses

Time Revolution  Number of pulses Time
S ——
B }/ PPS, pulse/sec
A

Speed =

The frequency of pulses calculated by the AH500 series motion control module
10 A

—V(1)x ><_:60,000x],000

60 100

=10,000 (PPS)

Example 3

Bit [1:0]=10 or 11=>Compound unit

Position: Micrometer

Speed: Pulse/second (PPS)

N=0

(SR1003, SR1002)=2,000 (pulses/revolution)

(SR1005, SR1004)=100 (micrometers/revolution)

P (1)=10,000 (micrometers)

V (1)=10K (PPS)

The number of pulses sent by the AH500 series motion control module is calculated below.
Number of pulses it takes for the axis specified to move to the target position specified

_PDum b yx _—200,000 (pulses)

Ba

@ Bit 4 and bit 5 in SR1000+100*N: Output type

b5 | b4 Output type (positive logic) Description
FP Clockwise pulses
0|0 Counting up/down
RP Counterclockwise pulses
FP Pulses
0 1 Pulses+Directions
RP Directions Clockwise Counterclockwise ’7
110 FP A-phasepulses A/B'phase pU|SES
RP B-phase pulses Four times the
11 Clockwise Counterclockwise frequency of
A/B-phase pulses

Bit 8 in SR1000+100*N: Direction in which the axis specified returns home

Bit 9 in SR1000+100*N: Mode of returning home

Bit 10 in SR1000+100*N: Mode of triggering the return to home

Please refer to section 7.6 for more information about bit 8, bit 9, and bit 10 in SR1000+100*N.
Bit 11 in SR1000+100*N: Direction in which the motor used rotates

(1) Bit11=0: When the motor rotates clockwise, the value indicating the present position of the

axis increases.

7-9



AH500 Motion Control Module Manual

(2) Bit11=1: When the motor rotates clockwise, the value indicating the present position of the
axis decreases.

® Bit 12 in SR1000+100*N: Relative/Absolute coordinates
(1) Bit 12=0: Absolute coordinates
(2) Bit 12=1: Relative coordinates
® Bit 13 in SR1000+100*N: Mode of triggering the calculation of the target position
Please refer to section 7.1 fore more information. (The setting of bit 13 in SR1000+100*N is
applicable to inserting single-speed motion and inserting two-speed motion.)
® Bit 14 in SR1000+100*N: Curve
(1) Bit 14=0: Trapezoid curve
(2) Bit14=1: S curve
2. Number of pulses it takes for the motor of the axis specified to rotate once (A)
(1+N)" axis
HW LW
SR1003+100*N SR1002+100*N

[Description]

Owing to the fact that users can set an electronic gear ratio for a servo drive, the number of
pulses it takes for a servo motor to rotate once is not necessarily equal to the number of pulses
which will be generated after a decoder rotates once. The relation between the number of
pulses it takes for a servo drive to rotate once and an electronic gear ratio is described below.

Number of pulses it takes for a motor to rotate once (A) x Electronic gear ratio (CMX/CDV) =
Number of pulses which will be generated after a decoder rotates once

Example: If the number of pulses it takes for a motor to rotate once is 20,000, and the resolution
of Delta ASDA-A2 series servo drive is 1,280,000, the gear ratio which should be set is 128/2.
The unit used is determined by bit 0 and bit 1 in SR1000+100*N. If the unit selected is a
mechanical unit or a compound unit, users need to set SR1002+100*N and SR1003+100*N. If
the unit selected is a motor unit, users do not need to set SR1002+100*N and SR1003+100*N.

Distance generated after the motor of the axis specified rotate once (B)

(1+N)™" axis

HW

LW

SR1005+100*N

SR1004+100*N

[Description]

Three units are available. They are pm/revolution, mdeg/revolution, and 10™ inches/revolution.
The unit used is determined by bit O and bit 1 in SR1000+100*N. The value in (SR
SR1005+100*N, SR1004+100*N) is in the range of 1 to 2,147,483,647.

The unit used is determined by bit 0 and bit 1 in SR1000+100*N. If the unit selected is a
mechanical unit or a compound unit, users need to set SR1004+100*N and SR1005+100*N. If
the unit selected is a motor unit, users do not need to set SR1004+100*N and SR1005+100*N.

Maximum speed (Vuax) at which the axis specified rotates

(1+N)" axis

HW

LW

SR1007+100*N

SR1006+100*N

[Description]

® Users can set the maximum speed of motion. The value in (SR1007+100*N, SR1006+100*N) is
in the range of 0 to 2,147,483,647. (The unit used is determined by bit 0 and bit 1 in

SR1000+100*N.)

® The frequency of pulses generated by mation is in the range of 10 PPS to 1000K PPS. If the
value in (SR1007+100*N, SR1006+100*N) is greater than 1000K, the frequency of pulses
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generated will be 1000K PPS. If the value in (SR1007+100*N, SR1006+100*N) is less than 10,
the frequency of pulses generated will be 10 PPS.

5. Start-up speed (Vgas) at which the axis specified rotates
(1+N)" axis
HW LW
SR1009+100*N SR1008+100*N

[Description]

Users can set the start-up speed of motion. The value in (SR1009+100*N, SR1008+100*N) is in
the range of 0 to 2,147,483,647. (The unit used is determined by bit 0 and bit 1 in
SR1000+100*N.)

The frequency of pulses generated by motion is in the range of 0 PPS to 1000K PPS. If the
value in (SR1009+100*N, SR1008+100*N) is greater than 1000K, the frequency of pulses
generated will be 1000K PPS. If the value in (SR1009+100*N, SR1008+100*N) is less than 0,
the frequency of pulses generated will be 0 PPS.

If a stepper motor system is used, the start-up speed that users set must be greater than the
motor resonance frequency generated.

Time (Tacc) it takes for the axis specified to accelerate

(1+N)™ axis

HW

LW

SR1020+100*N

[Description]

® Users can set the times it takes for the speed of the axis specified to increase from its start-up
speed to its maximum speed. The value in SR1020+100*N is in the range of 0 to 32,767. A
millisecond is a unit.
® |f the value in SR1020+100*N is less than 10, it will be counted as 10. If the value in
SR1020+100*N is greater than 32,767, it will be counted as 32,767.
® |f users want to have a complete S curve, the maximum speed which is set must be the same as
the speed at which the axis specified operates.
7. Time (Tpec) it takes for the axis specified to decelerate
(1+N)™ axis
HW LW
- SR1021+100*N

[Description]

Users can set the times it takes for the speed of the axis specified to decrease from its
maximum speed to its start-up speed. The value in SR1021+100*N is in the range of 0 to 32,767.
A millisecond is a unit.

If the value in SR1021+100*N is less than 10, it will be counted as 10. If the value in
SR1021+100*N is greater than 32,767, it will be counted as 32,767.

If users want to have a complete S curve, the maximum speed which is set must be the same as
the speed at which the axis specified operates.

Present command position of the axis specified (Pulse)

(1+N)™ axis

HW

LW

SR1033+100*N

SR1032+100*N

[Description]

® The value in (SR1033+100*N, SR1032+100*N) is in the range of -2,147,483,648 to
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+2,147,483,647.

® The present command position of the axis specified is indicated by the number of pulses. (The
unit used is determined by bit 0 and bit 1 in SR1000+100*N.) After the axis specified returns
home, the value in (SR1019+100*N, SR1018+100*N) will be written into (SR1033+100*N,
SR1032+100*N).

9. Present command speed of the axis specified (PPS)
(1+N)™ axis
HW LW
- SR1035+100*N

[Description]
® The value in SR1035+100*N is in the range of 0 to 2,147,483,647.

10. Present command position of the axis specified (Unit)
(1+N)" axis
HW LW
SR1037+100*N SR1036+100*N

[Description]
® The value in (SR1037+100*N, SR1036+100*N) is in the range of -2,147,483,648 to
+2,147,483,647.

® The unit used is determined by bit 0 and bit 1 in SR1000+100*N. After the axis specified returns
home, the value in (SR1019+100*N, SR1018+100*N) will be written into (SR1037+100*N,
SR1036+100*N).

11. Present command speed of the axis specified (Unit)
(1+N)™ axis
HW LW
SR1039+100*N SR1038+100*N

[Description]
® The value in (SR1039+100*N, SR1038+100*N) is in the range of 0 to 2,147,483,647.
® The unit used is determined by bit 0 and bit 1 in SR1000+100*N.
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12. Operation command

(1+N)" axis
HW LW
- SR1030+100*N
[Description]
Special data register
SR1030+100*N
b15 | bl4 | b13 | b12 | b1l | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
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[Description]

® If a bit in SR1030+100*N is turned from OFF to ON when (SM1048+100*N) is ON, motion will

be activated.

® When bit 0 in SR1030+100*N is turned from OFF to ON, motion decelerates and stops.
® Please refer to section 7.2~section 7.10 for more information.

13. Mode of operation

(1+N)" axis
HW LW
- SR1031+100*N
[Description]
Special data register
SR1031+100*N
b15 | b14 | b13 | b12 | b1l | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
gh g 1 1 1 1 1 1 1 1 1 1 1 1 g § 1 1
g2 oy
28 2o
=1 S
g2 g
28 =
(7] §- (3
QD

c

® o

5] Py

5

D

Bit O~bit 15 in SR1031+100*N are described below.

® Bit 2: Mode of sending a CLR signal

(1) Bit 2=0: After the axis returns home, the CLR output will send a 130 millisecond signal to
the servo drive, and the present position of the servo drive which is stored in a register in
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the servo drive will be cleared.
(2) Bit 2=1: The CLR output functions as a general output.

® Bit 15: Restoring the module to the factory settings
(1) Bit 15=1: The values of parameters are restored to factory settings.

7.2 Introduction of Uniaxial Motion

1. There are eight modes of motion.

1. Returning home 5. Two-speed motion

2. JOG motion 6. Inserting two-speed motion

3. Single-speed motion 7. Variable motion

4. Inserting single-speed motion 8. Manual pulse generator mode

2. If more than one mode of motion is activated, they will be executed in particular order.

1. Stopping the motion of the axis specified 6. VVariable motion

by software.
2. Returning home 7. Single-speed motion
3. Positive JOG motion 8. Inserting single-speed motion
4. Negative JOG motion 9. Two-speed motion
5. Manual pulse generator mode 10. Inserting two-speed motion

If a mode of motion is activated when another mode of motion is executed, the AH500 series
motion control module will continue executing the original mode.

3. Uniaxial motion is controlled by SR1030+100*N. After the parameters related to motion are set,
the motion can be started.

(1+N)" axis
HW LW Operation command
- SR1030+100*N

[Description]

Special data register

SR1030+100*N

bl5 |b14 |[b13 |b1l2 b1l [b10 b9 |[b8 |b7 |b6 |b5 b4 | b3 |b2 |bl |bO
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7.3 Introduction of JOG Motion

7.3.1 Related Special Data Registers

1. JOG speed (V;oc) at which the axis specified rotates
(1+N)™ axis
HW Lw
SR1011+100*N SR1010+100*N

[Description]

Users can set the JOG speed (V;oc) at which the axis specified rotates. The value in
(SR1011+100*N, SR1010+100*N) is in the range of 0 to 2,147,483,647. (The unit used is
determined by bit 0 and bit 1 in SR1000+100*N.)

The frequency of pulses generated by motion is in the range of 10 PPS to 1000K PPS. If the
value in (SR1009+100*N, SR1008+100*N) is greater than 1000K, the frequency of pulses
generated will be 1000K PPS. If the value in (SR1009+100*N, SR1008+100*N) is less than 10,
the frequency of pulses generated will be 10 PPS.

Vuax>Vio6>Veias

If the V;0c set is greater than the Vyax set, the actual V;oc will be equal to the Viyax.

If the V;o¢ Set is less than the Vyax set, an error will occur.

When an axis operates, users can modify the JOG speed of the axis. If the value in
(SR1011+100*N, SR1010+100*N) is 0, the JOG motion of the axis specified will be stopped,
and will needs to be started again. If JOG motion is started when the value in (SR1011+100*N,
SR1010+100*N) is 0, an error will occur.

Velocity

V max

VoG

I Veias
— e—]

Ta To

7-15




AH500 Motion Control Module Manual

2. Operation command

(1+N)" axis

HW LW

- SR1030+100*N

[Description]

Special data register
SR1030+100*N

b15 b14 |b13 |bl1l2 |bl1ll |[b10 b9 |b8 |b7 |b6 |[b5 |b4 | b3 |b2 |bl |bO
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®

® Bit 2=1: Positive JOG motion
® Bit3=1: Negative JOG motion

7.3.2 Operation

® When bit 2 in SR1030+100*N is ON, clockwise pulses are generated at the JOG speed set.

® When bit 3 in SR1030+100*N is ON, counterclockwise pulses are generated at the JOG speed
set.

® After a JOG mode is activated, the AH500 series motion control module used will execute JOG
motion. The speed of JOG motion can be modified when the JOG motion is executed. If the
value in (SR1011+100*N, SR1010+100*N) is 0, the JOG motion of the axis specified will be
stopped, and will needs to be started again. If JOG motion is started when the value in
(SR1011+100*N, SR1010+100*N) is O, an error will occur.

Velocity

A

V max

Vo6

I VBias
f— [fe—

Ta To
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7.4 Introduction of Variable Motion

7.4.1 Related Special Data Registers

1. Speed at which the axis specified rotates (V (1))
(1+N)™ axis
HW LW
SR1025+100*N SR1024+100*N
[Description]
® The value in (SR1025+100*N, SR1024+100*N) is in the range of 0 to +2,147,483,647. The unit
used is determined by bit 0 and bit 1 in SR1000+100*N.
® The frequency of pulses generated by motion is in the range of 10 PPS to 1000K PPS. If the
value in (SR1025+100*N, SR1024+100*N) is greater than 1000K, the frequency of pulses
generated will be 1000K PPS. If the value in (SR1025+100*N, SR1024+100*N) is less than 10,
the frequency of pulses generated will be 10 PPS.
® Vyax>V (1) > Vaias
® \When bit 4 in SR1030+100*N is ON, the speed at which the axis specified rotates (V (1)) can be
changed.
2. Operation command
(1+N)" axis
HW Lw
- SR1030+100*N
[Description]
Special data register
SR1030+100*N
b15 |b14 |b13 |b12 |b11l |b10 b9 | b8 |b7 |[b6 |b5 |b4 |b3 |b2 |bl b0
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If users want to activate a mode of variable motion, they have to set bit 4 in SR1030+100*N to 1.

7.4.2 Operation

After bit 4 in SR1030+100*N is set to 1, the AH500 series motion control module will execute
variable motion. AH10PM-5A, AH15PM-5A, and AHO5PM-5A send pulses by pulse generators.
AH20MC-5A sends pulses to a servo drive by means of the DMCNET.

After a mode of variable motion is activated, the Vg as of the axis specified will increase to its V
(I). When the axis operates, users can change its V (1) at will. The AH500 series motion control
module accelerates or decelerates according to the V (1) set.
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® Diagram

Velocity
A Tacc ! ! Toec
<

> Time
Start: Bit4=0 > 1

A |

Stop: Bit4=1->0 A

7.5 Introduction of a Manual Pulse Generator Mode

7.5.1 Related Special Data Registers

1. Electronic gear ratio of the axis specified

1+N)" axi : ,
Y (1+N) " axis W Electronic gear ratio
i SR1042+100*N Electronic gear ratio
(Numerator)
i SR1043+100*N Electronic gear ratio

(Denominator)

[Description]
® |If bit 5in SR1030+100*N is set to ON, a manual pulse generator mode will be activated.

® A manual pulse generator generates A/B-phase pulses that are sent to an input terminal. The
relation between the position of the axis specified and the input pulses generated by the manual
pulses used is shown below.

Servodrive
) SR1042(SR1142,...) |FP Servo motor
Aphase I 11111 |Frequencyof input pulses X SR1043(SR1143,...) jpligligl
B phase _['LI'LI™ |=Frequency of output pulses RP i, D—

® The speed output is determined by the frequency of input pulses generated by a manual pulse
generator and an electronic gear ratio.

2. Frequency of pulses generated by the manual pulse generator for the axis specified

(1+N)™ axis

HW LW

SR1045+100*N SR1044+100*N

[Description]

The value in (SR1045+100*N, SR1044+100*N) indicates the frequency of pulses generated by the
manual pulse generator for the axis specified. It does not vary with the values in SR1042+100*N
and SR1043+100*N.
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3. Number of pulses generated by the manual pulse generator for the axis specified
(1+N)™ axis
HW LW
SR1047+100*N SR1046+100*N
[Description]
® The value in (SR1047+100*N, SR1046+100*N) indicates the number of pulses generated by
the manual pulse generator for the axis specified. If the pulses generated by the manual pulse
generator for the axis specified are clockwise pulses, the value in (SR1047+100*N,
SR1046+100*N) will increase. If the pulses generated by the manual pulse generator for the
axis specified are counterclockwise pulses, the value in (SR1047+100*N, SR1046+100*N) will
decrease.
® The value in (SR1047+100*N, SR1046+100*N) does not vary with the values in SR1042+100*N
and SR1043+100*N.
4. Response speed of the manual pulse generator for the axis specified
(1+N)™ axis
HW LW

- SR1048+100*N

[Description]

If the response speed set is high, the pulses output happen almost at the same time as the
pulse input by the manual pulse generator used.

If the response speed set is low, the pulses output follows the pulses input by the manual pulse
generator used.

Setting value Response speed
=25 4 ms (Initial value)
4 32 ms
3 108 ms
2 256 ms
lorO 500 ms
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5. Operation command

(1+N)" axis
HW LW
- SR1030+100*N
[Description]
Special data register
SR1030+100*N
b15 bl4 |b13 |bl12 b1l |(b10 b9 |b8 |b7 |b6 |[b5 b4 |b3 |b2 |bl |bO
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® |f users want to activate a manual pulse generator mode, they have to set bit 5 in
SR1030+100*N to 1.

7.5.2 Operation

® |If bit 5in SR1030+100*N is set to 1, a manual pulse generator mode will be activated.

® The value in (SR1047+100*N, SR1046+100*N) indicates the number of pulses generated by
the manual pulse generator for the axis specified.

Servodrive
. SR1042(SR1142,...) |FP Servo motor
Aphase 1111 |Frequencyofinput pulses X SR1043(SR1143....) jpEpliyl
B phase _['LI'LI" |=Frequency of output pulses RP i, Di

7.6 Introduction of a Mode of Triggering the Return to
Home

7.6.1 Related Special Data Registers

1. Speed (Vgr) at which the axis specified returns home
(1+N)™ axis
HW Lw
SR1013+100*N SR1012+100*N

[Description]

® Users can set the speed at which the axis specified returns home. The value in (SR1013+100*N,
SR1012+100*N) is in the range of 1 to 2,147,483,647. (The unit used is determined by bit 0 and
bit 1 in SR1000+100*N.)

® The frequency of pulses generated by motion is in the range of 10 PPS to 1000K PPS. If the

value in (SR1013+100*N, SR1012+100*N) is greater than 1000K, the frequency of pulses
generated will be 1000K PPS. If the value in (SR1013+100*N, SR1012+100*N) is less than 10,
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the frequency of pulses generated will be 10 PPS.
® Vyuax>Vrr>Vaias
® \When an axis returns home, the speed at which the axis returns home can not be changed.

2. Speed (VcRr) to which the speed of the axis specified decreases when the axis returns home

(1+N)" axis

HW

LW

SR1015+100*N

SR1014+100*N

[Description]
® The value in (SR1015+100*N, SR1014+100*N) is in the range of 1 to 2,147,483,647. (The unit
used is determined by bit 0 and bit 1 in SR1000+100*N.)

® The frequency of pulses generated by motion is in the range of 10 PPS to 1000K PPS. If the
value in (SR1015+100*N, SR1014+100*N) is greater than 1000K, the frequency of pulses
generated will be 1000K PPS. If the value in (SR1015+100*N, SR1014+100*N) is less than 10,
the frequency of pulses generated will be 10 PPS.

® \When motion of returning home is executed, the speed of the motor used is the Vg set. When
there is a transition in DOG's signal from low to high or from high to low, the speed of the motor
used decreases to the Vg set.

® In order for the axis specified to returns home precisely, it is suggested that the Vx set should
be a low speed.

® \When the motion of returning home is executed, the Vgr set can not be changed.

3. Number of PGO pulses for the axis specified
(1+N)" axis
HW Lw
- SR1016+100*N

[Description]
® The value in SR1016+100*N is in the range of 0 to 65,535. It is a positive value.

® Please refer to the descriptions of bit 9 and bit10 in SR1000+100*N for more information about
decelerating and stopping the motor used.

4. Supplementary pulses for the axis specified
(1+N)" axis
HW Lw
- SR1017+100*N

[Description]

® The value in SR1017+100*N is in the range of -32,768 to 32,767. If the value in SR1017+100*N
is a positive value, the axis specified will move in the direction in which it returns home. If the
value in SR1017+100*N is a negative value, the axis specified will move in the direction which is
opposite to the direction in which it returns home.

® Please refer to the descriptions of bit 9 and bit10 in SR1000+100*N for more information about
decelerating and stopping the motor used.

5. Home position of the axis specified

(1+N)™ axis
HW LW
SR1019+100*N SR1018+100*N

[Description]

® The value in (SR1019+100*N, SR1018+100*N) is in the range of 0 to £999,999. (The unit used
is determined by bit 0 and bit 1 in SR1000+100*N.)
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® After the axis specified returns home, the value in (SR1019+100*N, SR1018+100*N) will be
written into (SR1033+100*N, SR1032+100*N).

6. Mode of operation

(1+N)" axis

HW LW

- SR1031+100*N

[Description]
® Bit 2 in SR1031+100*N: Mode of sending a CLR signal

®m  Bit 2=0: After the axis returns home, the CLR output will send a 130 millisecond signal to
the servo drive, and the present position of the servo drive which is stored in a register in
the servo drive will be cleared.

®m  Bit 2=1: The CLR output functions as a general output.

7. Setting the parameters of the axis specified

(1+N)™ axis

HW LW

- SR1000+100*N

[Description]
Motion of retuning home:
® Bit 8 in SR1000+100*N: Direction in which the axis specified returns home

®m  Bit 8=0: The value indicating the present command position of an axis specified decreases,
and the axis returns home in the negative direction.

®m  Bit 8=1: The value indicating the present command position of an axis specified increases,
and the axis returns home in the positive direction.
® Bit 9 in SR1000+100*N: Mode of returning home
= Bit 9=0: Normal mode

After DOG's signal is generated, the motor used will rotate for a specific number of PGO
pulses, then rotate for a specific number of supplementary pulses, and finally stop.

®  Bijt 9=1: Overwrite mode
After DOG's signal is generated, the motor used will rotate for a number of PGO pulses or
rotate for a number of supplementary pulses, and then stop.
® Bit 10 in SR1000+100*N: Mode of triggering the return to home
= Bit 10=0: The return to home is triggered by a transition in DOG'’s signal from high to low.
®  Bit 10=1: The return to home is triggered by a transition in DOG’s signal from low to high.
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8. Operation command

(1+N)™ axis
HW LW
- SR1030+100*N
[Description]
Special data register
SR1030+100*N
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® If users want to activate a mode of triggering the return to home, they have to set bit 6 in
SR1030+100*N to 1.

7.6.2 Operation

® When bit 6 in SR1030+100*N is turned from OFF to ON, a mode of triggering the return to home
is activated. The mode of triggering the return to home varies with the present command
position of the axis specified. There are two situations.

Direction in which the axis
specified returns home

Limitswitch Limit switch
LSN DOG LSP
| [4] Bl 4 [[21 | [1]
Home

\

Position (1): Position [1] is at the right side of the home and DOG, and DOG is OFF.
Position (2): Position [2] is at the right side of the home, and DOG is ON.
Position (3): Not supported
Position (4): Not supported
@ Setting parameters
There are four modes of stopping the rotation of a motor.

= Bijt[9:10] in SR1000+100*N is 00.=2»The mode of returning home is a normal mode, and
the return to home is triggered by a transition in DOG's signal from high to low.
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Steps:
(1) The motor used rotates at the speed Vgr.

(2) When DOG's signal is generated, the speed of the motor begins to decrease to the
speed Vcr.

(3) After DOG's signal goes from high to low, the motor will rotate for a specific number of
PGO pulses, and then rotate for a specific number of supplementary pulses, and finally
stop.

If the number of PGO pulses or the number of supplementary pulses is not large, the speed

of the motor used will decrease to the speed Vg after DOG’s signal is generated. After

DOG'’s signal goes from high to low, the motor will rotate for a specific number of PGO

pulses, and then rotate for a specific number of supplementary pulses, and finally stop

whether the its speed is V.

If the number of PGO pulses is 0, and the number of supplementary pulses is 0, the motor

used will stop after DOG'’s signal is generated and there is a transition in DOG'’s signal

from high to low.

Velocity (PPS)

A / Away from DOG's signal

Close to DOG's signal

VRt

F 3

Ver / <— Direction in which the axis
Ver 4 l < specified returns home

»
>

Number of supplementary pulses

Number of PGO pulses m_tl_ﬂ_t -------
DOG ,; }

Atransition inDOG's
signal from high to low.

Bit [9:10] in SR1000+100*N is 01.=>The mode of returning home is a normal mode, and

the return to home is not triggered by a transition in DOG’s signal from high to low.

Steps:

(1) The motor used rotates at the speed Vgr.

(2) When DOG's signal is generated, the speed of the motor begins to decrease to the
speed Vcg. After the motor rotates for a specific number of PGO pulses, and rotate for a
specific number of supplementary pulses, it will stop.

If the number of PGO pulses or the number of supplementary pulses is not large, the speed

of the motor used will decrease to the speed V¢ after DOG’s signal is generated. After the

motor rotates for a specific number of PGO pulses, and rotates for a specific number of
supplementary pulses, it will stop whether its speed is Vcrg.

If the number of PGO pulses is 0, and the number of supplementary pulses is 0, the motor

used will stop after DOG'’s signal is generated.
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Velocity (PPS)

A

VRt =

Vcr

Vcr <

v

Away from DOG's signal

Close to DOG's signal

<— Direction inwhich the axis

specified returns home

»
>

Number of supplementary pulses

Numberof PGO pulses l | :

DOG

®  Bit[9:10] in SR1000+100*N is 10.=> The mode of returning home is an overwrite mode,
and the return to home is triggered by a transition in DOG'’s signal from high to low.

Steps:

(1) The motor used rotates at the speed Vgr.

(2) When DOG's signal is generated, the speed of the motor begins to decrease to the

speed Vcr.

(3) After DOG's signal goes from high to low, the motor will rotate for a specific number of
PGO pulses, or rotate for a specific number of supplementary pulses, and then stop.

If the number of PGO pulses or the number of supplementary pulses is not large, the speed

of the motor used will decrease to the speed Vg after DOG's signal is generated. After

DOG's signal goes from high to low, the motor will rotate for a specific number of PGO

pulses, or rotate for a specific number of supplementary pulses, and then stop whether the

its speed is Vcg.

If the number of PGO pulses is 0, and the number of supplementary pulses is 0, the motor
used will stop after DOG'’s signal is generated and there is a transition in DOG's signal

from high to low.

Velocity (PPS)
A

\V

Vcr

CR v < r.___

<
<

-——

»
>

l<

Number of supplementary pulses

i
|‘ >

e T L LI e —

DOG

—

Away from DOG's signal

Close to DOG's signal

Direction in which the axis
specified returns home

= Bit[9:10] in SR1000+100*N is 11.=> The mode of returning home is an overwrite mode,
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and the return to home is not triggered by a transition in DOG'’s signal from high to low.

Steps:

(1) The motor used rotates at the speed Vgr.

(2) When DOG's signal is generated, the speed of the motor begins to decrease to the
speed Vcg. After the motor rotates for a specific number of PGO pulses, or rotate for a
specific number of supplementary pulses, it will stop.

If the number of PGO pulses or the number of supplementary pulses is not large, the speed

of the motor used will decrease to the speed V¢ after DOG's signal is generated. After the

motor rotates for a specific number of PGO pulses, or rotates for a specific number of
supplementary pulses, it will stop whether its speed is Vc¢g.

If the number of PGO pulses is 0, and the number of supplementary pulses is 0, the motor
used will stop after DOG's signal is generated.

Velocity (PPS)

VRT -+

A : Away from DOG's signal
l Close to DOG's signal
vV < Diirection in which the axis
CR : o
Ver+ '--<-r/ Spec|f|ed returns home

v >
l< >
I i

Numberof supplementary pulses i

Numberof PGO pulses

DOG

7.7 Introduction of Single-speed motion

7.7.1 Related Special Data Registers

1. Target position of the axis specified (P (1))

(1+N)" axis

HW LW

SR1023+100*N SR1022+100*N

[Description]

® The value in (SR1023+100*N, SR1022+100*N) is in the range of -2,147,483,648 to
+2,147,483,647. (The unit used is determined by bit 0 and bit 1 in SR1000+100*N.)

® Target position (P (1)

Absolute coordinates: Bit 12 in SR1000+100*N is O.

The target position of the axis specified indicates a distance from 0. If the target position of

an axis is greater than its present command position, the motor used will rotate clockwise. If
the target position of an axis is less than its present command position, the motor used will

rotate counterclockwise.

Relative coordinates: Bit 12 in SR1000+100*N is 1

The target position of an axis indicates a distance from its present command position. If the
target position specified is a positive value, the motor used will rotate clockwise. If the target
position specified is a negative value, the motor used will rotate counterclockwise.
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2. Speed at which the axis specified rotates (V (1))
(1+N)™ axis
HW LW
SR1025+100*N SR1024+100*N

[Description]

® The value in (SR1025+100*N, SR1024+100*N) is in the range of 0 to +2,147,483,647. (The unit
used is determined by bit 0 and bit 1 in SR1000+100*N.)

® The frequency of pulses generated by motion is in the range of 10 PPS to 1000K PPS. If the
value in (SR1025+100*N, SR1024+100*N) is greater than 1000K, the frequency of pulses
generated will be 1000K PPS. If the value in (SR1025+100*N, SR1024+100*N) is less than 10,
the frequency of pulses generated will be 10 PPS.

® Vyax>V (1) > Veis

® \When an axis operates, users can modify its V (1). If the value in (SR1025+100*N,
SR1024+100*N) is 0, the motion of the axis specified will be stopped, and will needs to be
started again.

3. Operation command

(1+N)" axis
HW LW

- SR1030+100*N

[Description]

Special data register
SR1030+100*N

b15 |bl4 |b13 |b1l2 |b11l |b10 |b9 | b8 | b7 |[b6 |b5 |b4 | b3 | b2 |bl |bO

1 1 1 (n m m 1 :— o m 1 m
23z 8z 3z 8y ' 3282823737 43
celezczez23 33E32z8%83 87
°eeSa|l8a/Sa 8o PRS2 P2 P8 8 3
= o|=.® ®© ®| _.® @D n® O c oD 7 e o 9
So|Wo|l20|®o|20 o o220 o5

n 353835 g/ a5 @, = c S ® ® n
es/g2 35/ g2 32 sel @ &|] & 9o o =
wo 82 Hls2 & =Q ® | = = g =
— = o il D ® o @D 9] =3
Y T 05 T 05 v o = Q = o o o ®
a5 2a ®l2a @ T2 e @ =
nw o (9%} © ) > o o o 2
: g o . @ -y @ 3 ° ° X
O =] @ = o o @ @ o
X Q 3 Q o o =3 = < 9D %)
(7)) o —_ — o o — — ©
3 3 = ® 3 =~ = =1 @ ® @
2 @ o 4 =4 =1 73 & o o o,
=, @ S S = = n = = =
o a _ D @) 3 > =) C_D
S )] o) > = o [ a
o & o '®) 8 &

ey
® |f users want to activate a mode of single-speed motion, they have to set bit 8 in SR1030+100*N

to 1.

7.7.2 Operation

After bit 8 in SR1030+100*N is set to 1, a mode of single-speed motion will be activated. The
target position of the single-speed motion and the speed of the single-speed motion depend on
the P (1) and the V (I) which are set by users.

If relative single-speed motion is activated, the sign bit of the P () set by users will determine the
direction of the relative single-speed motion. After relative single-speed mation is activated, the
speed of the relative single-speed motion will increase from the Vgas set to the V (1) set. The
speed of the relative single-speed motion will not decrease from the V (I) set to the Vg as set until
the number of pulses output is near the P (l) set.
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® Absolute single-speed motion: If the target position of the axis specified is greater than its
present command position, the motor used will rotate clockwise. If the target position of the axis
specified is less than its present command position, the motor used will rotate counterclockwise.
After absolute single-speed motion is activated, the speed of the absolute single-speed motion
will increase from the Vg as set to the V (1) set. The speed of the absolute single-speed motion
will not decrease from the V (1) set to the Vg as set until the present command position of the axis
specified is near the target position (P (1)) set.

Velocity
A Tacc ! ! Toec
«“——Pp

» Time

Start __ 4

7.8 Introduction of Inserting Single-speed Motion

7.8.1 Related Special Data Registers

1. Target position of the axis specified (P (1))
(1+N)™ axis
HW LW
SR1023+100*N SR1022+100*N

[Description]

® The value in (SR1023+100*N, SR1022+100*N) is in the range of -2,147,483,648 to
+2,147,483,647. (The unit used is determined by bit 0 and bit 1 in SR1000+100*N.)

® Target position (P (1)
After motion is triggered by a transition in DOG's signal from low to high or from high to low, the
axis specified will move from its present command position to the target position (P (1)) set. If
the relative target position specified is a positive value, the motor used will rotate clockwise. If

the relative target position specified is a negative value, the motor used will rotate
counterclockwise.

2. Speed at which the axis specified rotates (V (1))
(1+N)" axis
HW LW
SR1025+100*N SR1024+100*N

[Description]
® \When an axis operates, users can not change its V (l) at will.
® Please refer to section 7.7 for more information.
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3. Setting parameters

(1+N)" axis
HW LW
- SR1000+100*N

[Description]

Please refer to the descriptions of common special data registers in section 7.1 for more
information.

® Mode of triggering the calculation of the target position

®m  Bit 13=0: The calculation of the target position of the axis specified is triggered by a
transition in DOG's signal from low to high.

®m  Bjt 13=1: The calculation of the target position of the axis specified is triggered by a
transition in DOG'’s signal from high to low.

4. Operation command

(1+N)™ axis
HW LW
- SR1030+100*N

[Description]

Special data register
SR1030+100*N
bl5 |bl4 |b13 |b1l2 b1l [b10 b9 (b8 |b7 |[b6 |b5 b4 |b3 |b2 |bl | b0
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® If users want to activate a mode of inserting single-speed motion, they have to set bit 9 in
SR1030+100*N to 1.

7.8.2 Operation

@ After bit 9 in SR1030+100*N is set to 1, a mode of inserting single-speed motion will be
activated. The AH500 series motion control modules used sends pulses by pulse generators.
After DOG's signal goes from low to high or from high to low, the axis specified will move to the
relative target position indicated by the P (l) set. If the value in (SR1023+100*N, SR1022+100*N)
is 0, an error will occur.

@ Direction: If the target position (P (1)) specified is a positive value, the motor used will rotate
clockwise. If the target position (P (1)) specified is a negative value, the motor used will rotate
counterclockwise.

® Steps:
®  The speed of motion will increase from the Vgas set to the V (1) set.

m  After DOG’s signal goes from low to high or from high to low, the AH500 series motion
control modules used will continue sending pulses. The speed of the motion will not
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decrease from the V (I) set to the Vg as Set until the number of pulses output is near the P (1)

set.

Velocity
A Tacc ' ' Toec
<> ;

P(I)
» Time
Start __4 |
DOG A
7.9 Introduction of Two-speed Motion
7.9.1 Related Special Data Registers
1. Target position of the axis specified (P (1))
(1+N)" axis
HW LW
SR1023+100*N SR1022+100*N
[Description]
Please refer to section 7.7 for more information.
2. Speed at which the axis specified rotates (V (1))
(1+N)™ axis
HW Lw
SR1025+100*N SR1024+100*N
[Description]
® \When an axis operates, users can not change its V (1) at will.
® Please refer to section 7.7 for more information.
3. Target position of the axis specified (P (II))
(1+N)™ axis
HW Lw
SR1027+100*N SR1026+100*N

[Description]

® The value in (SR1027+100*N, SR1026+100*N) is in the range of -2,147,483,648 to
+2,147,483,647. (The unit used is determined by bit 0 and bit 1 in SR1000+100*N.)

® Target position (P (I1))
® Absolute coordinates: Bit 12 in SR1000+100*N is 0.

The direction in which the axis specified moves from its P (l) to its P (II) must be the same
as the direction in which it moves from its present command position to it P (I).

®  Relative coordinates: Bit 12 in SR1000+100*N is 1

If the P (I) specified is a positive value, the P (ll) is also a positive value. If the P (1)
specified is a negative value, the P (ll) is also a negative value. The direction in which the
axis specified moves from its P (I) to its P (II) must be the same as the direction in which it

moves from its present command position to it P (I).

7-30



Chapter 7 Uniaxial Motion

4. Speed at which the axis specified rotates(V (11))
(1+N)" axis
HW LW
SR1029+100*N SR1028+100*N

[Description]

® The value in (SR1029+100*N, SR1028+100*N) is in the range of 0 to 2,147,483,647. (The unit
used is determined by bit 0 and bit 1 in SR1000+100*N.)
® The frequency of pulses generated by motion is in the range of 10 PPS to 1000K PPS. If the
value in (SR1029+100*N, SR1028+100*N) is greater than 1000K, the frequency of pulses
generated will be 1000K PPS. If the value in (SR1029+100*N, SR1028+100*N) is less than 10,
the frequency of pulses generated will be 10 PPS.
® Vyax>V (Il) > Vaias
® \When an axis operates, users can modify its V (lI).
5. Operation command
(1+N)™ axis
HW LW
- SR1030+100*N
[Description]
Special data register
SR1030+100*N
b15 |bl14 |b13 |b12 b1l |b10 (b9 | b8 |b7 |b6 |b5 |b4 b3 |b2 |bl |bO
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If users want to activate a mode of two-speed motion, they have to set bit 10 in SR1030+100*N
to 1.

7.9.2 Operation

After bit 10 in SR1030+100*N is set to 1, a mode of two-speed motion will be activated. The axis
specified moves at the V () set. After it moves to the P (I) set, it will move to the P (Il) set at the
V (ll) set.

Relative coordinates: The sign bit of the P (I) set by users determines the direction of motion. If
the P () specified is a positive value, the motor used will rotate clockwise. If the P (l) specified is
a negative value, the motor used will rotate counterclockwise. If the P (I) specified is a positive
value, the P (Il) is also a positive value. If the P (1) specified is a negative value, the P (ll) is also
a negative value. After motion is started, the speed of the motion will increase from the Vgjas set
to the V (l) set. The speed of the motion will not increase/decrease from the V (1) set to the V (ll)
set until the number of pulses output is near the P (1) set. The speed of the motion will not
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decrease from the V (ll) to the Vpgjas Set until the number of pulses output is near the P (Il) set.

Absolute coordinates: If the target position (P (1)) of an axis is greater than its present command
position, the motor used will rotate clockwise. If the target position (P (1)) of an axis is less than
its present command position, the motor used will rotate counterclockwise. The P (I) set must be
between the present command position of the axis specified and the P (Il) set. After motion is
started, the speed of the motion will increase from the Vg as set to the V (I) set. The speed of the
motion will not increase/decrease from the V (1) set to the V (lI) set until the present command
position of the axis specified is near the P (I) set. The speed of the motion will not decrease from
the V (ll) to the Vgas set until the present command position of the axis specified is near the P (II)
set.

Velocity

A Tacc | ! Toec

P(1)

»Time

Start __4

7.10 Introduction of Inserting Two-speed Motion

7.10.1 Related Special Data Registers

1. Speed at which the axis specified rotates (V (1))

(1+N)" axis

HW LW

SR1025+100*N SR1024+100*N

[Description]

When an axis operates, users can not change its V (1) at will.
Please refer to section 7.7 for more information.

2. Speed at which the axis specified rotates(V (Il))

(1+N)" axis

HW LW

SR1029+100*N SR1028+100*N

[Description]
Please refer to section 7.9 for more information.

3. Target position of the axis specified (P (11))

(1+N)" axis

HW LW

SR1027+100*N SR1026+100*N

[Description]

The value in (SR1027+100*N, SR1026+100*N) is in the range of -2,147,483,648 to
+2,147,483,647. (The unit used is determined by bit 0 and bit 1 in SR1000+100*N.)

Target position (P (I))
After motion is triggered by a transition in DOG's signal from low to high or from high to low, the
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axis specified will move from its present command position to the target position (P (ll)) set. If
the relative target position specified is a positive value, the motor used will rotate clockwise. If
the relative target position specified is a negative value, the motor used will rotate
counterclockwise.

4. Operation command

(1+N)" axis
HW LW
- SR1030+100*N
[Description]
Special data register
SR1030+100*N
b15 |bl4 |b13 |b1l2 |b11l |b10 |b9 | b8 | b7 |[b6 |b5 |b4 | b3 | b2 |bl |bO
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® |f users want to activate a mode of inserting two-speed motion, they have to set bit 11 in

SR1030+100*N to 1.

7.10.2 Operation

After bit 11 in SR1030+100*N is set to 1, a mode of inserting two-speed motion will be activated.
The axis specified moves at the V (1) set. After DOG's signal goes from low to high or from high
to low, the axis will move to the relative target position indicated by the P (Il) set at the V (ll) set.

If the target position (P (1)) specified is a positive value, the motor used will rotate clockwise. If
the target position (P (1)) specified is a negative value, the motor used will rotate
counterclockwise.

After motion is started, the speed of the motion will increase from the Vgas set to the V (1) set.
After DOG'’s signal goes from low to high or from high to low, the speed of the motion will
increase/decrease from the V (1) set to the V (ll) set. The motion will not stop until the number of
pulses output is near the P (1l) set.
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Velocity
A Tacc ! ! Toec
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»Time
Start—+ !
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7.11 Status Flags and Status Registers
1. Ready flag
(1+N)" axis
HW LW
- SM1048+100*N

[Description]

® There are ready flags for axes. For example, SM1048 is the ready flag for the first axis, SM1148
is the ready axis for the second axis, and SM1248 is the ready flag for the third axis. Users can
judge whether an axis still operates by means of the flag for the axis.

® Description of SM1048: SM1048 is ON before the first axis operates. After the first axis begins
to operate, SM1048 will be turned from ON to OFF. After the operation of the first axis is
complete, SM1048 will b e turned from OFF to ON.

2. Motion error flag
(1+N)™ axis
HW Lw
- SM1049+100*N
[Description]
® If an error occurs in an axis, an error message will be stored in the register for the axis.

® |f users want to eliminate the error occuring in an axis, they have to clear the error message
stored in the register for the axis, and reset the motion error flag for the axis.
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3. State of the axis specified

(1+N)" axis
HW LW
- SR1040+100*N
[Description]
Special data register
SR1040+100*N
b15 |b14 [b13 |bl12 |b1l |b10 (b9 | b8 |b7 |b6 |b5 |b4 |b3 |b2 |bl |bO
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4. AXxis error code
(1+N)" axis
HW LW
- SR1041+100*N

[Description]

Please refer to appendix A for more information.
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MEMO
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Chapter 8 Electronic Cam
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8.1 Introduction of Electronic Cams

A traditional mechanical cam is composed of a cam, a follower, and a support.

1.

A mechanical cam is a rotating sliding piece with irregular shape. In general, it is an input object
which rotates at a uniform speed. It makes a follower move regularly by coming into contact with
the follower.

A follower is a part driven by a mechanical cam. In general, it is an output object which
generates motion which is not uniform, sequential, and regular motion.

A support is a piece that which is used to support a mechanical cam and a follower.

Follower

Cam

o

Compared with a traditional cam, an electronic cam has the following advantages.

1. Friendlier user interface
2. Different products require different cam curves. Users can modify the electronic cam data in an
electronic cam in software. They do not need to modify a mechanism.
3. High acceleration
4. Smoother operation
Mechanical cam Electronic cam
Controller 4+ 77 M c;t_o_r ____________________________

' AH500 series

: ¢
| \i [N J?\i : motion control
7 = ! module

\ Differential :

_ o % = Servo
Phase integration " drive
mechanism ) /

) -

'

: Servo
X motor
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8.2 Operation of an Electronic Cam

Input sent by a master axis

Electronic cam

Output sent by a slave axis

Ul b Motion control module
ulses sent by 2
amaster axis z (52')03 O(CST)'U %g g Q(O)m
ST ® V< = D o SE o
=4 — n ® =
|:C °c = 77)3§$ 2o W$"°'gs.ﬂ[j>0utput
T a ) <@ ~Q
=3 ) 2 (%] o 2 = Q
o 2o 1 c 35
@ > ('_IZ > %
(1)
Camdata
(Resolution: 10~2048)
- (3) .
Starting a cyclic
electronic cam
Step 1 Step 2 Step 3

Initial setting

Setting a master axis and a
slave axis

Starting/Stopping an electronic
cam

Creating electronic cam data (1)
Setting an input /a output pulse
type (2)

Setting a master axis (3)

Setting the starting angle of the
master axis specified (3)

Setting a slave axis (3)

Starting/Stopping a cam which
operates cyclically (3)

8.2.1 Initial Setting

8.2.1.1

Creating Electronic Cam Data

There are two methods of creating electronic cam data.
Method 1: Function that relates the positions of a master axis to the positions of a slave axis
Method 2: Measuring the relation between the positions of a master axis and the positions of a slave

axis at work

Please refer to section 8.3 for more information.

8.2.1.2

1. Setting an input pulse type

Setting an Input/a Output Pulse Type

The master axis specified can be a manual pulse generator, a motion axis, C200, C204, C208,
C216, or C220. If users use a counter as a master axis, they have to set an input pulse type.
They can set an input pulse type for the counter used by means of the motion control function

block T_HCnt.

o T_HCnt Eno
Channel Walid
Enable Busy
ExtRstEN Error
InputType ConntVahie
[nitialWahie
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2. Value of the InputType input pin

Input " . A
value Input type (positive logic) Description
FP Clockwise pulses _T_|_f_| .
mcUD (0) Counting up/down
RP Counterclockwise pulses m
mcPD (1) FP.PU|S.eS _T f ) i Pulses+Directions
RP Directions Counterclockwise
Clockwise |
FP A-phase pulses f‘ l i
mcAB (2 1 T 1 ] A/B-phase pulses
( ) RP B-phase pulses P P
Clockwise Counterclockwise
Fp A-phasepuises _f v ¥ Pl I Four times the
mc4AB (3) RP B-phase pulses 1 £ 1 £ frequency of

Clockwise Counterclockwise

A/B-phase pulses

3. Setting an output pulse type

If a pulse-type motion controller (an AH10PM series motion control module) is used to execute
cam motion, an output pulse type has to be set. If a communication-type motion controller is
used to execute cam motion, no output pulse type needs to be set. User can set an output pulse
type by means of the motion control function block T_AxisSetting2

En T_Axisfetting Eno
L els Done
Exemite Busy
Viorve Error
Chatpaat Tyvpe

TTmit

PulseRew

DiistanceRew

4. Value of the OutputType input pin

Input s . L
value Output type (positive logic) Description
) (0) FP Clockwise pulses J | ? | c fi /d
mc ountng up/aown

RP Counterclockwise pulses | | f_l_
FP Pulses _T T | T | T 3 .
mcPD (1) RP Directions Counterclockuice Pulses+Directions
Clockwise |
mcAB (2) FP A-phasepulses | ; 1 l l 1 / ) l
RP B-phase pulses ‘I 1 ‘I l ‘I 1 ‘I l A B-p ase puises
mc4AB (3) Clockwise Counterclockwise
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8.2.2 Setting a Master/Slave Axis and Operating an Electronic

Cam

User can set a master axis and a slave axis, and operate an electronic cam by means of the motion
control function block T_Camin.

After the setting of the input pins in the motion control function block T_Camlin is complete, the
function set will be enabled if the Enable input pin is set to True. The output pins in the motion

o) T_Camln Eno
Master Valid|
Slave Bnsyr
Enazble Ahorted)
Feset Error|
CarniCht IniZam|
Cycleltop CrycleStartFlag|
MasteriDffset Indezx
MasterSeahing InputPulses
Slavelcaling InputFreq|

control function block T_Camln can be used to monitor the electronic cam motion set.

8.2.2.1 Setting a Master Axis

Users can set a master axis by means of the Master input pin in the motion control function block

T_Camin.

#n T_Camln Eno

Mlaster Walid|

Slave Brasyr

Enzble Ahorted

Fesat Error|

(_arni_hat InCam|

Cycleltop CrycleStartFlag|

M aster"ffset Inde:x

MasterSeahing InputPulses

Slavelcaling InputFreq|

1. Value of the Master input pin
Input value Definition Description
0 Manual pulse generator An external manual pulse generator is used as a
P 9 master axis.
1~16 Motion axis A motion axis is used as a master axis.

200 Counter The counter C200 is used as a master axis.
204 Counter The counter C204 is used as a master axis.
208 Counter The counter C208 is used as a master axis.
212 Counter The counter C212 is used as a master axis.
216 Counter The counter C216 is used as a master axis.
C220 Counter The counter C220 is used as a master axis.
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8.2.2.2 Setting the Starting Angle of a Master Axis

Users can set the starting angle of the master axis specified by means of the MasterOffset input pin
in the motion control function block T_Camin.

o T_Camln Eno
laster Walid
Zlave Busy
Enahle Ahorted
Faset Ermror
CamiChat InCam
Crweleitop CreleitartFlag
Bl astartffset Index
MlasterScaling InputPulses
Zlavelcaling InputFrag

1. Value of the Masteroffset input pin
Input value Definition Description

A pulse is a unit. The value of the
Masteroffset input pin indicates the starting
point of a cam curve.

Starting angle of the

K0~K2,147,483,647 . -
master axis specified

Starting the electronic cam
Displacement of T MasterOffset=0

the slave axis \A

50 100 Position of
the master axis

Starting the electronic cam
T MasterOffset=25

(| .
2550 100 Position of
the master axis

Displacement of
the slave axis

Starting the electronic cam
MasterOffset=50

_ 4
Displacement of
the slave axis
50 100 Position of
the master axis
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8.2.2.3 Setting a Slave Axis

Users can set a slave axis by means of the Slave input pin in the motion control function block
T_Camin.

En T_Camln Eno
Mlaster Wahd
Slave Brasy
Enazble Ahorted)
Faset Error|
CamCht InCam
Cycleltop CycleStartFlag|
MlasterDiffset Indez:
Mastericaling InputPulses
SlaveScaling InputFreq|
1. Value of the Slave input pin
Input value Definition Description
1~16 Motion axis A motion axis is used as a slave axis.

8.2.3 Starting/Stopping an Electronic Cam Operating Cyclically

If an electronic cam operates cyclically, the slave axis of the electronic cam moves in accordance

with electronic cam data when the master axis of the electronic cam moves. Electronic cam data

defines only one cycle. The relation between the positions of a master axis and the positions of a
slave axis is the repeated extension of electronic cam data.
Electronic cam data

Slave axis,,,,=180 (Unit)

—

o

o
.

L

o

o
.

Dizplacement
[}

T T T T T T T T T
0 30 =] a0 120 130 180 210 240 270 300 330 360

Degree +

Master axis,,,,=360 (Unit)

8.2.3.1 Staring an Electronic Cam Operating Cyclically

After users set a master axis, a slave axis, and a starting angle by means of input pins in the motion
control function block T_Camin, electronic cam motion will be started if the Enable input pin is set to
True.

i T_Camln Eno
Waster Valid|
Slave Busy
Enzhle Ahorted|
Feset Error|
Cammizhat InCam|
Creleltop CyeleitartFlaz
Mastarffset Indez:
MasterScaling InputPulses
Slavelcaling InputFreq
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1. Value of the CycleStartFlag output pin
Output value Definition Description

When the output pin is set to True, a cam cycle
True/False Starting a cam cycle | begins. The value of the CycleStartFlag output pin
remains unchanged for one scan cycle.

The steps of starting an electronic cam which operates cyclically are as follows.

® Atthe time T1, the Enable input pin is set to True (an electronic cam which operates cyclically is
started).

® After the time T2 elapses, the CycleStartFlag output pin will be set to True. The value of the
CycleStartFlag output pin will be cleared after one scan cycle.

® During the time T3, the initialization of the electronic cam is complete, the electronic cam
operates cyclically, and the motion of the slave axis specified follows the motion of the master
axis specified in accordance with the electronic cam data created.

n n+60 n+300
Displacement of T A v

the slave axis

» Position of

Starting an | L L the master axis
electronic cam P
operating cyclically =

(Enable input pin) |
Starting a cam cycle __I—L_ﬂ I-I I-l I-I I-l |-|_
(CycleStartFlag > Tl<

output pin) ‘ i ‘ ‘ Reset automatically
. T2 < ‘

\}

T3

8.2.3.2 Stopping an Electronic Cam Operating Cyclically

Users can stop an electronic cam by means of the Enable input pin and the CamOut input pin in the
motion control function block T_Camin.

o™ T _Camln o
Mlaster Walid
Slave Busy
Enahle Abaorted
Faset Error
ZarniChit IniZam
Creleitop CryolaitartFlags
MlasterOfset Inde:
Mlasterieoaling InputPulses
Slavelcaling InputFreq

1. Value of the CamOut input pin
Input value Definition Description

If the CamOut input pin is set to True, the slave axis
specified will not mesh with the master axis
specified.

Not meshing with the

True/False . "
master axis specified
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Value of the CycleStop input pin
Input value Definition Description

If the CycleStop input pin is set to True when the
True/False Stopping a whole cycle | Enable input pin is reset, cam motion will not stop
until a cycle is complete.

Value of the InCam output pin

Output value Definition Description
The slave axis specified | If the slave axis specified meshes with the
True/False meshes with the master | master axis specified, the InCam output pin
axis specified. will be set to True

Stopping electronic cam motion by means of the CamOut input pin

If the CamOut input pin is set to True when the Enable input pin is True, the slave axis specified
will not mesh with the master axis specified, and the InCam output pin will be set to False. If the
CamOut input pin is reset to False, the lave axis specified will mesh with the master axis
specified, and the InCam output pin will be set to True.

Displacement of
the slave axis

Starting an /\/\ \/\/\/\ » Position of

electronic cam P the master axis
operating cyclically : : :
(Enable inputpin)  +——

Not meshing with the ;
master axis specified ¥
(CamOutinputpin)

The slave axis specified
meshes with the master
axis specified. ‘
(InCam outputpin)

Stopping electronic cam motion by means of the Enable input pin

If the Enable input pin is set to True, the slave axis specified will mesh with the master axis
specified. If the Enable input pin is reset to OFF, the slave axis specified will not mesh with the
master axis specified, and the InCam output pin will be set to False. If the Enable input pin is set
to True again, the slave axis specified will mesh with the master axis specified.

Displacement of
the slave axis

/\/\/\ > Position of

Starting an the master axis

electronic cam F
operating cyclically —E : :
(Enable inputpin) i
The slave axis specified E i |
meshes with the master :

axis specified.
(InCam outputpin)

If the Enable input pin is set to True, the slave axis specified will mesh with the master axis
specified. If the Enable input pin is set to False after the CycleStop input pin is set to True, cam
motion stops when a cycle is complete, and the InCam output pin is False when the cam motion
stops. If the Enable input pin is set to True again, the slave axis specified will mesh with the
master axis specified.
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Displacement of A
the slave axis

- > Position of
Starting an the master axis
electronic cam
operating cyclically
(Enable input pin)

Stopping awhole cycle }
(CycleStopinputpin)

The slave axis specified
meshes with the master
axis specified.

(InCam outputpin)

8.3 Creating Electronic Cam Data

Electronic cam data defines the relation between the positions of a master axis and the positions of
a slave axis.

1. Before users create a cam chart in PMSoft, they have to know the relation between the
positions of a master axis and the position a slave axis. There are two methods of getting the
relation between the positions of a master axis and the positions of a slave axis.

® Method 1: Function that relates the positions of a master axis to the positions of a slave axis

® Method 2: Measuring the relation between the positions of a master axis and the positions
of a slave axis at work

After electronic cam data defines the relation between the positions of a master axis and the
positions of a slave axis, users can get the positions of the slave axis by means of the positions of
the master axis.

8.3.1 Creating a CAM Chart in PMSoft

8.3.1.1 Function Relates the Positions of a Master Axis to the
Positions of a Slave AXis

After users create a project in PMSoft, right-click CAM Chart in the system information area, and
click Add CAM Chart on the context menu, the CAM Chart-0 window will appear.

= Project .-G Project
m Svmbaols Allocation S Symbols Allocation
& symbols Information o Symbols Information
@ Global Symbals @ Global Symbols
+-- 5 Programs ¢ + g Programs
g Function Blocks g5 Function Blocks
E& Instruction I% Add CAM Chart \l E& Instruction
E monitor Tables El monitar Takles
J& xvChart & vchar
¥ Device Commant ¥ Device Comments
I OYP_FPMC
=[] CAM Chart
oo

+...Ff) PEP Setting
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The CAM Chart-0 window is shown below.

CAM Chart - 0

LEX

Slave Axiz-Dizplacement
oy
o

b
D
D
D
D
D
0
T
D
D
D
D
D
D
L
b
D
D
D
D
D
D
S
D
D
D
D
D
D
D
v
;
D
D
D
D
D
0
T
D
D
D
D
|
|
L
h
|
|
|
|
|
|
.
h
|
|
|
|
|
|
v
|
|
|
|
|
|
|
T
|
|
|
|
|
|
L
h
|
|
|
|
|
|
.
h
Q
h
|
|

T T T T T
o 30 =] a0 120 130 180 210 240 270 300 330 360

100

Slave Axiz-YVelocity

100

Slave Axiz-Aoc

Displacernent Welocity
Resolution Y hlax Y Max
2047 |10 o0

¥ Min Y Min (4]

[~ &pply B-Spline

o o
( Irnpart | [nport Speed Daty ( Export |

© Displacement: The relation between the master axis and the slave axis is described in terms of
displacement.

@ Velocity: The relation between the master axis and the slave axis is described in terms of speed.

© Acceleration: The relation between the master axis and the slave axis is described in terms of
acceleration.

O Data setting area:

® Resolution: Users can set the number of data points required in the electronic cam chart.
The number of data points must be in the range of 10 to 2047.

® Velocity: The maximum speed of the slave axis and the minimum speed of the slave axis
are shown in this section. They are calculated by the system according to the data
related to displacement. Users can change the maximum speed of the slave axis
and the minimum speed of the slave axis by themselves.
® Acc: The maximum acceleration of the slave axis and the minimum acceleration of the
slave axis are shown in this section. They are calculated by the system according to
the data related to displacement. Users can change the maximum acceleration of the
slave axis and the minimum acceleration of the slave axis by themselves.

® Data Setting...: The description of the relation between the master axis and the slave axis

in terms of displacement is shown in the Data Setting window. The
displacement resolution set in the data setting area will be brought into the
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Data Setting window after the Data Setting window is opened. If users
click the Apply B-spline checkbox in the data setting area, B-spline will be
automatically selected in the Data Setting window.
® Import: Importing the description of the relation between the master axis and the slave axis
in terms of displacement
® Export: Exporting the description of the relation between the master axis and the slave axis
in terms of displacement
® Import Speed Data: Importing the description of the relation between the master axis and
the slave axis in terms of speed
After the users click Data Setting... in the CAM Chart-0 window, the Data Setting window will
appear. The Data Setting window is composed of sections. The users can set a section of a cam
curve in every section. A complete cam curve is composed of several sections. The users can set
360 sections at most. An electronic cam cycle is composed of the sections created by the users.

& Data Setting
Sect.... |Master Axis (pu... | Slave Axis (p... | CAM Curve Resalution

0 0 Ty Tl =
1 30 100 BSpline I
2 £0 a0 BSpline I
Diizplacerment 3 ] 20 Single Hypot.  |341
Resolution 4 120 -50 Single Hypot. |31
2047 5 150 100 Cycloid I
] 180 I Cyeloid 342
[~ Lpply B-Spline 7 o
Impor -/ [ Sawe | [ Draw | Initial Setting
( Load ] [ oK ] Slave Axis (pulse)
[ Clear | [ cancel | 0 g

© Users can define the relation between the master axis and the slave axis in every section.

® Master Axis: Users can set the displacement of the master axis. A pulse is a unit of the
measurement for displacement. The values that the users type in the Master
AXis (pulse) column must be greater than 0, and must be in numerical order.
® Slave Axis: Users can set the displacement of the master axis. A pulse is a unit of the
measurement for displacement. The values that the users type in the Slave
Axis (pulse) column can be positive values or negative values.
® CAM Curve: The functions which can be selected are Const Speed, Const Acc., Single
Hypot., Cycloid, and B-Spline. If users click the Apply B-spline checkbox in
the CAM Chart-0 window, B-spline will be automatically selected in the Data
Setting window.
® Resolution: Users can set the number of data points used in a section. The number of data
points must be in the range of 10 to 2047. If the users do not set resolutions for
sections, the number of data points left will be equally distributed to the
sections. The users have to set resolutions according to equipment’s
requirements. The higher the resolutions set are, the more smoothly the
equipment used operates. Besides, the size of the electronic cam data gotten
is big if the resolutions set are high.
@ After sections of a cam curve are created, users can click Save, Load, Clear, Draw, OK,
Cancel, or set the initial position of the slave axis.
® Save: Saving the data set in sections
® | oad: Loading the data which was saved
® Clear: Clearing all the data in sections
® Draw: Compiling the data set in sections, and drawing the electronic cam data gotten on the
electronic cam chart created
® OK: Compiling the data set in sections, drawing the electronic cam data gotten on the
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electronic cam chart created, and closing the Data Setting window

® Cancel: Closing the Data Setting window.

® |nitial Setting: Setting the initial position of the slave axis
After the users click “Export” in the CAM Chart-0 window, the displacement chart, the velocity chart,
and the acceleration chart in the CAM Chart-0 window will be saved in the CAMData folder in the
folder in which PMSoft is installed. There are three files in the CAMData folder.
® <Folder in which PMSoft is installed>\CAMData\Data_S.txt: Displacement
® <Folder in which PMSoft is installed>\CAMData\Data_V.txt: Velocity
® <Folder in which PMSoft is installed>\CAMData\Data_A.txt: Acceleration
Data_S.txt, Data_V.txt, and Data_A.txt are shown below.

Displacement chart
Path: <Folder in which PMSoft is installed>\CAMData\Data_S.txt

m o

Slave Axis-Displacement
=

Master Axis

Velocity chart
Path: <Folder in which PMSoft is installed>\CAMData\Data_V.txt

Slawve Sxis-velocty
o

Master Axis

Acceleration chart
Path: <Folder in which PMSoft is installed>\CAMData\Data_A.txt

Slave Mwxis-Soc
[=}

t t
1} 30
Master Axis
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8.3.1.2

Users can store the relation between the positions of the master axis specified and the positions of
the slave axis specified in a file in the CAMData folder, and then import the relation into a cam chart
in PMSoft. The steps of importing the relation between the positions of the master axis specified

and the Positions of a Slave Axis at Work

Measuring the Relation between the Positions of a Master Axis

and the positions of the slave axis specified into a can chart in PMSoft are as follows.
1. Store data about displacement in Data_S.txt in the folder in the CAMData folder.

o 0
1.33333337306976
2.66666674613953

4 3.94264936447140

5.33333349227905
6.66666698455811

8 15.70841979980847

9.33333301544189
108.6666660308338
11.99900068463257
13.3333320617676
14.666665 08772095
15.99900808926514
17.3333320617676
18.6666660308838
208
21.3333339691162
22.6666679382324
24. 0000819073486

95 . 4915008544922

B.4335840833u8846
1.75357843743134

F.88198173522949
10.9262008666992

21.3402580152588
27 .B118114471436
35.1117515563965
43.2272644842969
52 . 1441878186035
61.B466453552246
F2.3178558349689
83.53937530851758

1088.153274536133
121.502487182617
135.515781293945

p(

2. Open a CAM Chart window in PMSoft, and then type a value in the Resolution box.

4 Eile

& Untiled0 - Delta PMSoft - [CAM Chart - 2]

View Commmication [Sg0aed) Window Help

S
S

Systemn Information

|

onx

H L

TEOS

ii2
id
1P

-8 %

Librasies

=G Project

=
=

T Symboks &llocation
o5 Symbols Information
£ Globsl Symbols
R Progrms

4 oo e

Slave Axis-Displacement

a0 120 150 180

Master Axis

210

240

270

300

330

sl Fonction Blocks
B Instrustion

I Monitor Tables
JE Chant

[ Device Comments
1] DVP_FPMC

Slave Axiz-Velocty

=] CAM Chat
0
1

80 120 150 180

Master Axis

210

240

270

300

330

2
PEP Setting

Slave Axis-Aoo

I Sustern Information 0

O %| gyl

= W Dela Libraries
= E® T_DvPzoPM ‘3[“]

Resolution

60

a0 120 150 180

Master Axis

Velosity hec

Y Max

I Apply B-Splins

[1o0
¥ Min

[o

[ Tmpon

] [ IoponSpeedDan | [

Bitpert |

0

240

270

300

330
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3. After Import is clicked, PMSoft will read Data_S.txt and draw a displacement chart in the CAM
Chart window, and a velocity chart and an acceleration chart will be drawn in accordance with

the contents of Data_S.txt.

E 1,000 1
i |
g M |
§ |
420
e ; ; 3 : 3 S, !
10 e : . : ; : 1 e i S !
gﬁ - \\x\ i j i A |
; ] # i re \\ //\\ 5 : il i
i ! == s e oy ;
0 =0 =] an 120 130 160 210 240 270 300 330 B0 a0 40
g T & 41 ' //’ mf__":\ !
§ \\\ // L;/’,{"/ - : - E
Wt ok : : : : T |
o ) & a 120 150 1 M0 M0 20 W0 3 W W 420
Master Awes
Displacement Velocty Ao
Resolution ¥ Max ¥ Max
f30 [17amsmesasn 3427337285651
e ¥ _Min _Min
T Aty Bpkes frimaemesasn o saa73372888 50401
[ Gmpot | [ EvpmSpeedlae | [ Egom |

4. After Import Speed Data is clicked, PMSoft will read Data_S.txt and draw a velocity chart in the
CAM Chart window, and a displacement chart and an acceleration chart will be drawn in

accordance with the contents of Data_S.txt

Sb?!m-omm
2 g
E.8%

50,
0 0 ] %0 10 150 180 A0 MO0 H0 W0 W\ WO 30 40
Mlgster Axig
1,000 = ]
=
g 0 a : i
] i
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8.3.1.3 Creating/Modifying Electronic Cam Data

After users create electronic cam data in a cam chart in PMSoft, the cam data will be downloaded to
an AH500 series motion control module. If the users modify the electronic cam data in PMSoft, they
have to download the new electronic cam data created to the AH500 series motion control module
again after they modify the electronic cam data. If the users want to modify the electronic cam data
in the program in the AH500 series motion control module, they can use motion control function
blocks.

The motion control function block T_CamRead is used to read a particular point in a cam chart, and
the motion control function block T_CamWrite is used to modify a particular point in a cam chart.

CamRead CamWrite

T_CamWrite
- T CamRead s En Hie
e Valid Eﬂx’s [;:E
Enshle Enor Cﬁte. . v v
CamPointio MasterPosition oot . F‘ e

.. MasterPosition
SlavePaosition) .
SlavePasition

1. Example
[ Function ]

Users can modify a particular point in a cam chart. In figure (a), there is an original cam chart. There
may be data or no data in the cam chart which will be modified. In the figure (b), the three pairs of
coordinates (16000, 10000), (32000, 0), and (0, 0) are written.

E 20,000 47 E 100
2 100007 T 80
2 ; & B04---:
5 °] -: or ‘DS:J 40 A
Ll
; -10,000 4 : % 20
g_QD'DUD- : T T T T T 2 0 T T T t t T t t t t t
% 0 10,000 2IZI,IZID_EI .SD,DDD 40,000 50,00 % 0 30 60 90 120 130 180 210 240 270 300 330 360
(a) Original cam chart
T 10,0004
&
o 5,000
&
B 0
1
@ 5,000
ﬁ-’IU.UUU',...,...,...,.
% 0 10,000 20,000 30,000
(b) Three pairs of coordinates in a cam chart
[ Steps]

® Set M80 to True. The pair of coordinates (16000, 10000) is written into cam point number 1.
Set M81 to True. The pair of coordinates (32000, 0) is written into cam point number 2.
Set M82 to True. The pair of coordinates (0, 0) is written into cam point number 3.

Set M83 to True. Cam point number 1 and cam point number 2 are read. Check whether the
values read are the same as the values written into cam point number 1 and cam point number
2.
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ClamRead_UZ

SMO CamWrite_U1
] 1 -
11 En T_CamWrite Fno
1 #ais Dene-Dionel
ME0—Execute Enasy|~Fusyl
1 CamPointHao Error-Fivor]
1g000—MasterPosition
10000 —5lavePasition
MO CamWrite_U2
I I Exn T_CamWrite Eno
L s Done -Dione2
g1 - Exemte Eusy|-Busy2
2—CamPaintMa Erorf-Eror?
52000 M asterPasition
0—2lavePosition
MO CamWrite_UT3
I | En T_CamWrite Eno
L-fbais Donef-Dones
ez Execute Eusy|-Busy3
FCamPomtta Enorf-Erors
0 —{blasterPosition
0—SlavePosition
SMo CamRead_Ul
] |
LI ] T_CamPead Foo
L i ValidfaLid]
WES—{Enable Error-Enl
1= CamPointHa MasterPosition |t aster]
SlavePasitionf—5]ave]

En T CamPesd o

Lxis
Enable
(CamPomtHo

Valid|
Error
MasterPaosition|

SlavePasition|

- Valid2
FEn2
Fhlaster
-5lavel
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8.4 Application of an Electronic Cam—Using a Rotary

Cutter

In the application of cutting materials on a feeding belt, a traditional approach is that a cutting roller
will rotate after a feeding roller rotates for a certain length, and the alternation of feeding materials
and cutting the materials is repeated. The disadvantage of this approach is that the
acceleration/deceleration needed in order for a feeding roller to rotate/stop decreases production
efficiency. As a result, a new approach is that materials are fed continuously. There are two ways of
cutting materials on a feeding belt. They are rotary cut and flying shear. Flying shear is reciprocating
motion, while rotary cut is unidirectional motion. The cam curve for rotary cut is different from the
cam curve for flying shear. The application of rotary cut is described below.

o a

(

1

[

I

3 Servd

v

S ervd

3

Length of the cutting
I NN

AH500 serie s motion

contro

m |

Output of the
encoder

»

CAM
X axis
Jog
Y axis

[Concept]

1. Inthe application of rotary cut, the cutting roller of a rotary cutter rotates in a direction. A material
is cut when the blade of the rotary cutter comes into contact with the material. The feeding roller
of the rotary cutter continuously feeds materials at a uniform speed. The relation between rotary
cut and the output generated is shown below.

® At first, the slave axis accelerates until it moves to the synchronization zone.

® After the slave axis leaves the synchronization zone, it decelerates until it returns home. A
cycle is complete when the slave axis is at home. Users can draw a speed relation chart.
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Home

@ ®
Cutting axis
(Slave axis) /
«
Feeding axis \7/
(master axis) @ ‘
—_— Synchronization

izone
i (Cutting zone)

Equal to the speed
of the master axis

Accelerationi Synchronization iDeceleration
< »l
» T

Distance for which the master axis moves
(Length of a cutting)

During the processing of cutting materials, synchronization is an important factor. When the
bladed of a rotary cutter come into contact with a material, the speed of the blade must be the
same as the speed of the material. If the speed of the blade of a rotary cutter is greater than the
speed of a material when it comes into contact with the material, the force which pulls the
material forward will appear, and the material will be cut smoothly. If the speed of the blade of a
rotary cutter is less than the speed of a material when it comes into contact with the material, the
material will be jammed.

The design of a synchronization zone affects the operation of equipment. The bigger the
synchronization zone is in a cycle, the less time it takes for the slave axis specified to
accelerate/decelerate. If equipment needs to accelerate/decelerate in a short time, there will be
a great impact on the electric machinery used and the blade used, and there will be an
overcurrent passing through the servo used.

Relation between the length of a cutting and the circumference of a blade

® | ength of a cutting<Length of the blade used: The speed of cutting roller used is the same
as the speed of the feeding roller used in the synchronization zone designed. After the
cutting roller used leaves the synchronization zone, the cutting roller will accelerate.

Ratio of the A
speed of the
slave axis to
the speed of
the master axis
I 1
ISyachronization |

I 1
I N ] _ Position of the

" master axis
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® [ength of a cutting=Circumference of the blade used: The cutting roller used rotates at a

uniform speed.

. Position of the
" master axis

® One time the circumference of the blade used<Length of a cutting<Two times the
circumference of the blade used: After the cutting roller used completes cutting in the
synchronization zone designed, it will decelerate, and then accelerate until its speed is the
same the speed of the feeding roller used.

Ratio of the
speed of the
slave axis to
the speed of
the master axis

4

I I
ISynchronization |

I Zone 1

, , _Position of the

" master axis

Length of a cutting>Two times the circumference of the blade used: The length of a cutting

is greater than two times the circumference of the blade. (It is a common situation.) After the
blade used completes cutting in a cycle, it will decelerate until it stops. After a material of a
certain length is fed, the blade used will start cutting again.

Ratio of the 4
speed of the
slave axis to
the speed of
the master axis

I |
kSynchronization !

I zone 1
1 1

. Position of the
" master axis

8.4.1 Creating Rotary Cut Data

Users can create a rotary cut curve by means of creating electronic cam data in a way introduced in
section 8.3. Besides, an AH500 series motion control module provides the motion control function
block T_CamCurve. T_CamCurve can be used to automatically create cam data.
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8.4.2 Function Block—T_CamCurve

1.

Creating a cam chart: Users have to create a blank cam chart in PMSoft, and then set resolution
in accordance with the number of rotary cut curves. In order to create a rotary cut curve, the
users need to type 300 in the Resolution box. Download the cam chart to an AH500 series
motion control module. When the AH500 series motion control module operates, electronic cam

data is stored in the cam chart.

S Symbols Allocation A
nﬁ; Symbols Informatio
EP Global Symbols
= [ Programs
J owo_am
A 2 O
ot g P
EIR )
o Function Blocks
B Instroction
B Monitor Tables
e Chart
[ Device Comments
1] DVP_FPMC
(=) CAM Chad
= [ PEP Setting +7 PR

|

=
=}

a0
B0
40
20

Slave bxis-elocity

o

+ u t + +
150 180 210 240 270

100
80
60
40
20

Slave txiz-Aoc

u t U
150 180 210 240 270
Master Axiz

Displacement Welocity A
Resclution _Max _Max
[300 |too [to0
- ¥ _Min ¥ _Min
I~ Apply B-Spline |D |D
Tinport ] [ ToportSpeedDam | | Export ]

Setting the motion control function block T_CamCurve: Users have to set the parameters
related to a rotary cutter, including the distance for which the master axis specified moves, the
distance for which the slave axis specified is synchronized with the master axis specified, and
the synchronization ratio of the speed of the slave axis specified to the speed of the master axis
specified. After the motion control function block T_CamCurve is executed, a rotary cut curve

will be created.

En T_CamiCurve Enn

Lis Dione

Exemite Eusy

MLength Emor

ZLength Enlo

ZivncLength SyncEBezin

55vncRatio SyncEnd

SMaxFatio

LocCarve

= armisarve

Concatenate

Input pin
. Data 0 ..
Name Function type Setting value Description
Axis Motion axis WORD 1~16 Slave axis number
number
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Input pin
Name Function g%tg Setting value Description
The creation of a
rotary cut curve
is enabled when
Execute there_ isa BOOL True/Ealse Starting the creation of a
transition in the rotary cut curve
Execute input
pin’s signal from
low to high.
V?/;fiiahnfﬁefor Distance for which the
MLength , DWORD | K1~K2,147,483,647 | master axis specified
master axis
o moves (PPS)
specified moves
vl?/lhsit:ahntcr?efglrave Distance for which the
SLength . o DWORD | K1~K2,147,483,647 | slave axis specified moves
axis specified
(PPS)
moves
Distance for
which slave the Distance for which the
slave axis slave axis specified is
SSyncLength | specified is DWORD | K1~K2,147,483,647 | synchronized with the
synchronized master axis specified
with the master (PPS)
axis specified
S){_nch;(:rr]uzatlon Synchronization ratio of
ratio 3 ft?w the speed of the slave axis
2&8\2 a(>)<is € 1.1755x10-38 specified to the speed of
i ] ' el th t i ifi
SSyncRatio specified to the Float 3.4028x10+38 € master axis speci |§d
speed of the (Speed of the slave axis
master axis speuﬂed/Speed (_Jf the
specified master axis specified)
Maximum ratio
?r]:ethsela?/%ezgisof i Maximum ratio of the
. iy 1.1755x10"~ i
SMaxRatio | specified to the Float 55x10 +38 speeld. of the slave axis
3.4028x10 specified to the speed of
speed of the : e
: the master axis specified
master axis
specified
AccCurve ?Srcveeleratlon WORD 0~3 (*1) Acceleration curve
eCamCurve | Cam curve WORD 0~5 (*2) Rotary cut curve
Concatenate | concatenation BOOL True/False Connegtlng to the
preceding cam curve
State output pin
q Data o
Name Function type Output range Description
The execution of
the motion The creation of a curve is
Done control function BOOL True/False
: complete.
block is
complete.
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State output pin

Name Function 3,?;2 Output range Description
The motion
Busy contrql fungtlon BOOL True/False A curve is being created.
block is being
executed.
An error occurs
Error in the motlor_n BOOL True/False An error occurs when a
control function curve is created.
block.
Value output pin
; Data .
Name Function type Output range Description
ErrNo Error code WORD 0~2 Error code
SyncBegin Starting point of DWORD | KO~K2,147,483,647 Starting point of
synchronization synchronization
Terminal point of N Terminal point of
SyncEnd synchronization DWORD | KO~K2,147,483,647 synchronization

*1: Value of the AccCurve input pin

0: Uniform curve

1: Uniform acceleration curve

wn

=]

=
n

Cizplacement
o

-a00 -4

Degree

14
z |
2 ad--
b
A badbeccallencodbaea ccnadbonadboscadpcoodcnsadloccdbaccalion
- - - - - - - - - - -
0 100 200 300 400 500 GO0 700 8O0 SO0 4,000
Degree
00054 -
2 o
0005 -

t t t t t t t t t t t
0 100 200 300 400 S00 600 70O 800 900 1,000
Degree

Displacement

Degree

t t f t f t f t t f
0 100 200 300 400 500 600 70O &S00 900 1,000
Degree

0 100 200 300 400 500 GO0 700 800 900 1,000
Degree
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3: Cycloid
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® Example
[ Function]

The steps of creating a rotary cut curve by means of the motion control function block T_CamCurve

are described below.

Distance for which the master axis specified moves=1000

Distance for which the slave axis specified moves=500

Distance for which the slave axis specified is synchronized with the master axis specified=300
Synchronization ratio of the speed of the slave axis specified to the speed of the master axis

specified=1.0

The rotary cut curve created and the values of parameters are shown below.

500 -

Displacement 0 | .

SO0l

! IDista,nceerwhi(;h

he slave
axis specified movds: 500

0 100 200 300 400 500 600 700 800 900 1,000

Angle

Distance for which the axis specified is

<+—» gsynchronized with the master axis specified:300

1’ """"""" | N [ T oo T Tt r
Synchronization ratio of the speed of the slave axis
specified to the~speed of the master axis specified: 1.0
Velocity 0=t B e o which the master P
14 | | axis specified mpves:1,000; #
A
0 100 200 300 400 500 600 700 800 900 1,000
Angle
Parameter Setting value
Distance for which the master axis
o 1000
specified moves
Distance for which the slave axis
o 500
specified moves
Distance for which the slave axis
specified is synchronized with the master 300
axis specified
Synchronization ratio of the speed of the
slave axis specified to the speed of the 1.0
master axis specified
SMaxRatio 10.0
AccCurve 0
eCamCurve 0
Concatenate 0
[ Steps]

B Open a CAM Chart window in PMSoft, and then type 300 in the Resolution box.
B Download the program created to an AH500 series motion control module, and then execute the

program.

B After M1 is set to True, a rotary cut curve will be created.
B Stop the AH500 series motion control module, and then upload the program in the AH500 series

motion control module.
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B View the first curve in the CAM Chart-0 window. The curve is a rotary cut curve which is created
automatically.

[ Program in PMSoft]

SMO T_CamCurve_ TT1
] 1
1 | En T_CamCurve Enn
14xis Done-ni10
111 Exemte Busvl-1I11
1000~ MLength Errorf-n112
s00—5Length Entlol-ri0
s00—%ErncLength SyncBegnt-n2
Fl 0% yncEatio SyncEnd|-Da
F10.0—eMaxFatio
& coCmve
0—eCamiCurve
M1 {Concatenate

o
a2
=1

Slawve Axis-Displacemert
o

&
=
=}

Master Axis

Slave Axis-velocity
=

0 S0 100 150 200 250 300 350 400 450 500 S50 BOO GBSO 70O 7SO 8O0 850 900 950 1,0001,050
Mazter Axis

o
=1
2
&

&
=
2
=

Slave Axis-Acc
=

L] 100 200 300 400 500 600 700 500 900 1,000

Master Axis
Displarement Telocity Aee
Resolution Y _Max Y _Max
[300 [1. 1000000233418 [P n0z25000547455454
[~ hpply EB-Spline Yo EA ]
IER7ER -1 L0000002334136 [-0 00z23000647.45545¢
( Tnport | [ IopoctSpesdDan | | Enport ]

8.4.3 Function Block—T_CamCurveUpdate

After the motion control function block T_CamCurve is executed, the motion control function block
T_CamCurveUpdate can be used. If users want to modify a rotary cut curve, they can create a new
rotary cut curve by means of the motion control function block T_CamCurve, and then update the
rotary cut curve by means of the motion control function block T_CamCurveUpdate.

o T_CamiCurvelTpdate Fno
Fif et Done
Execate Busy

Error
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Input pin
Name Function 3/632 Setting value Description
Axis | Motion axis WORD 1~16 Slave axis number
number
When there is a
transition in the
Execute input .
Execute | pin’s signal from BOOL True/False Starting the update of a cam
. curve
low to high, the
update of a cam
curve is enabled.
State output pin
q Data ..
Name Function type Output range Description
The update of a :
Done cam curve is BOOL True/False The update of a cam curve is
complete.
complete.
The motion
Busy contro_l funptlon BOOL True/False A cam curve is being updated.
block is being
executed.
State output pin
. Data ..
Name Function type Output range Description
An error occurs
Error in the motlor_m BOOL True/Ealse An error occurs when a cam
control function curve is updated.
block.

8.4.4 Example

[Example]
Number of pulsesittakes
for the slave axis to rotate once
Circumference of the slave axis
Unit: mm
. . The slave axis cuts.
Initial position (
| 100 \s
/N «—  » /3
Synchronization zone O
Number of pulses ittakes Circumference of the master axis
for the master axis to rotate once Unit: mm

In a basic framework to which rotary cut is applied, the first axis is a slave axis, and the second axis
is a master axis.

[ Control requirement]
1. Using the motion control function block T_CamCurve to automatically create a cam curve
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2. The electronic gear ratio for the cutting roller used is 10,000 pulses per revolution, and the
electronic gear ration for the feeding roller used is 10,000 pulses per revolution.

3. Related parameters

® The length of a cutting is 500 mm.

® The circumference of the cutting roller used is 60Tt mm.

® The circumference of the feeding roller used is 100Tt mm.

® The speed of the feeding roller used is 1,000 Hz.

4. Motion axes
First axis: Slave axis
Second axis: Master axis
5. Function blocks

Name Motion control function block Function
o) T_CamSvneRati~ Eno
The motion control function
Exeate Done block is used to calculate the
. o isu u
Calculating a synchronization M360Length Busy, value of the SvncRatio inbut
ratio MIE0Flse Enor in when a ca)rln curve is P
S 360Length MEatic Ereate d
5 360 Pulse SRatio '
SyneERatio
Eu T _Camlurve Eno
A3l Dione
Execute Bnusw
IILenzth Error| ) )
Creating a cam curve SLength Enllo Automatically creating a cam
9 SSyneLength SymcBagin curve
SSymeRatic SyneEnd
ShlaxFatia
& coChrve
2 armiCaree
Concatenate
i T_Camln Eno
Iaster Valid
Slave Busy
Enahle Ahorted . . .
Electronic cam motion Foset Ereor Startmg/t_Stoppmg electronic
CamOnt InCam cam motion
CyeleStop CyeleStartFlag
I asterOfiset Index
Mlastertcaling InputPulses
SlaveScaling InputFreq)
[Elements]
Device in a PLC Description
MO Calculating a synchronization ratio
M10 Starting the creation of a rotary cut curve
Contacts in PMSoft M50 The creation of a rotary cut curve is complete.
M70 Starting/Stopping electronic cam motion
M72 Not meshing with the master axis specified
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[ Control program]

1. Using the motion control function block T_CamCurve to automatically create an electronic cam
curve

Users have to set the length of a cutting. The length of a cutting is 500 mm.

500 mm —conversion , o5 1000 _ ;09,5
100m

The circumference of a slave axis specified is the number of pulses it takes for the slave
axis to rotate once. In this example, the circumference of the slave axis specified is 10,000
pulses.

The distance for which a slave axis is synchronized with a master axis is thirty percent of the
circumference of the slave axis.

10,000 x 30% = 3,000

Calculating a synchronization ratio

B The circumference of the master axis specified is 314 mm.

B The number of pulses it takes for the master axis specified to rotate once is 10,000.
B The circumference of the slave axis specified is 188 mm.

B The number of pulses it takes for the slave axis specified to rotate once is 10,000.
Maximum ratio of the speed of the slave axis specified to the speed of the master axis
specified: Ten times the synchronization ratio of the speed of the slave axis specified to the
speed of the master axis specified.

Acceleration curve: Uniform curve

Rotary cut curve: right CAM

The Concatenate input pin is set to False.

After the input pins in the motion control function block T_CamCurve are set in accordance with
the setting described above, a cam curve can be created.

2. Main program in PMSoft

SN0 T_CamSyneRatio_TUL M1
— b T CemimEs g || bmuL Ds 0 D40
Denz-ni1
Busy T
Error
WRatioHDO
SRatio|HD2
SwvncRatiojHD4
SN0 T_CamCurve_TUl T_Camln_ Ul
_| |7 Ea T CamCurve Eag Ea T Camln Eag
1{Amis Donsl-nis0 2Master Valid -p 174
WI10—Exzcute Busy] 51 1-5lave Busyl-ni7s
5615HML=enzth hI70-Enable Abort=d 1[4
10 ZLength M71HRas=t Error|-n 77
300 vanelenzth SvneBeminl-ns2 1172 CamOut InCam}-n178
D438 vncRatio SyncEndHD54 1173 Cyel=Stop CyelBtartFl~Fn170
D4g{EMaxFatio NlasterftartD- Ind=x-D 100
g4ecCurve InputPulses-D 102
F—eCamlurve = InputFraql-D104
an[1Concatznats 1.0%lav=tealing

[Steps]

N

Open a CAM Chart window in PMSoft, and then type 300 in the Resolution box.
Download the program created to an AH500 series motion control module, and then execute the

program.
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w

After MO is set to True, a synchronization ratio will be calculated.

After M10 is set to True, a cam curve will be created. The synchronization zone gotten is in the

range of 9,927 pulses to 11,723 pulses.

Update the cam data in the AH500 series motion control module, and then check whether the

cam chart created is correct.

® The distance for which the master axis specified moves is the same as the length set, that is,
the distance for which the master axis specified moves is 15,915 pulses.

® The synchronization ratio of the speed of the slave axis specified to the speed of the master
axis specified is the same as the value of the SyncRatio output pin in the motion control
function block T_CamSyncRatio.

® The distance for which the slave axis specified is synchronized with the master axis
specified is 3,000 pulses.

® The synchronization zone gotten is in the range of 9,927 pulses to 11,723 pulses. The
distance for which the master axis specified is synchronized with the slave axis specified is
1,796 pulses.

® Distance for which the slave axis specified is synchronized with the master axis specified =
Distance for which the master axis specified is synchronized with the slave axis
specifiedxSynchronization ratio, that is, 1,796x1.6702=3000.

10,000
5,000

-5,000 4

Slave Sxiz-Displacement
=

10,000 4

Slave Axiz-Velocity
o

: : : :
0 2,000 4,000 000 &,000 10,000 12,000 14,000 16,000

0.001
0.000
0.000

0.000
0.000 §
-0.001

Slave Sxiz-Ans
=

Master Lyiz

® After M70 is set to True, electronic cam motion will be started.
® After M72 is set to True, the slave axis specified will not mesh with the master axis specified.
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9.1 Introduction of Multiaxial Interpolation

AH500 series motion control modules support multiaxial interpolation. There are two types of

interpolation.

€ Users can write G-codes in the motion subroutines Ox0~0x99 to execute simple CNC.
€ Users can execute interpolation by means of the instruction TO.

9.2 Table of O Pointers/M-codes and Table of G-codes

Applicable model

Instruction code | Function Description
uct uncetl 'PH 20MC|10PM/15PM|05PM
o Pro_gram Malp program: .0100 v v y y
pointer | Motion subroutines: Ox0~0Ox99
MO~M65535
M M-code | M102: End of the main program O100 v v v v

M2: End of a motion subroutine

G-codes

Applicable model

G-code Function 20MC|10PM | 15PM|05PM
00 Rapid positioning (three axes) v v v v
01 Linear interpolation (two axes) v v 4 v
01 Linear interpolation (three axes) v v v v
02 | Circular interpolation, clockwise (arc center) v v v v
02 Helical interpolation, clockwise (arc center) v v v v
02 | Circular interpolation, clockwise (radius) v v v v
02 Helical interpolation, clockwise (radius) v v v 4
03 | Circular interpolation, counterclockwise (arc center) v v v v
03 Helical interpolation, counterclockwise (arc center) v v v 4
03 | Circular interpolation, counterclockwise (radius) v v v v
03 Helical interpolation, counterclockwise (radius) v v v 4
04 Dwell v v v v
17 XY plane selection v v v v
18 ZX plane selection v v v v
19 YZ plane selection v v v v
90 | Absolute programming v v v v
91 Incremental programming v v v v

Additional remark: 05PM=AHO05PM-5A; 15PM=AH15PM-5A; 10PM=AH10PM-5A;
20MC=AH20MC-5A

9.3 Composition of a G-code

€ A G-code instruction is composed of an instruction name and operands.

Instruction name

Function which is executed

Indlcathn e e Parameter mark (X, Y, Z, 1, J, K, R, F)
function
Operand :
Setting of a
Value of a parameter
parameter

® Users must type parameter marks.
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If the value of a parameter is a contant, it must be a 32-bit arabic integer.
Example: GOO X100 Y100

Example 2: GOO X100.0 Y100.0 °

If the value of a parameter is a floating-point constant, it will be converted into an integer
after it is multiplied by 1000. Only three decimal places are supported.

Example: GOO X100.123 Y100.45678 is converted into GOO X100123 Y100456.
The value of a parameter can be a 16-bit D/W register, or a 32-bit DD/WW register.
Examples:

GO XD11 YDD20 ZWW?25;

G01 XDD30 YD40 ZW10 F400;

G1 X100.0 Y25.0 FD50;

G02 XD60 Y50.0 ID100 JDD80;

GO03 YDD90 RD70 F300.0

¢ Size of a G-code

® GO00, G01, G02, and GO03 individually occupy two steps in a program. The other G-codes
individaully occupy one step in a program.
® If the value of a paramter is an arabic integer, it will occupy three steps in a program. If the
value of a parameter is a D/W register, it will occupy 1 step in a program. If the value of a
parameter is a DD/WW register, it will occupy two steps in a program.
€ Format of a G-code instruction
® O®
G-code| | Instruction code Operand Function
X L
@ 0000 Goo XED YE 2z ACBD Rapid-positioning
\ B(FD c(FD
Device K H F D DD W WW
Py L] L] L] L] L] o
P, L L L L L L
P ® ® ® @ ® L
P, ® ® ® @ ® L
Ps ® L ® L ® L
P @ ® ® @ @ @
G-code

®@E

Parameter mark
Value of a parameter
Devices which can be used

€ Typing a G-code instruction

Some G-codes instructions are composed of instruction names, e.g. G90 and G91. Most
G-code instructions are composed of instruction names and operands. No conditional contact
preceded a G-code.

€ Usage of a G-code

Users can put several functions in a line.

Example: G91 G01 X100.0 Y300.0 F500.0 M8 G04 X4.5;

If GO0, GO1, GO2, and GO3 are in the same line, the last G-code will be executed.
Examples:

G02 GO0 G03 G01 X100.0 Y300.0 F500.0;
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=>G01 X100.0 Y300.0 F500.0;

G02 G00 X100.0 G03 G01 Y300.0 F500.0;
=>G01 Y300.0 F500.0;

If GOO is used, users do not have to set a velocity.
Example: GO0 X100.2 Y500.0;

The speeds at which the axes move are the maximum speeds set in the AH500 series
motion control module used.

GO0 and GO1 can be extended to the next line.
NOOOO GO0 X500.0 Y125.0;

NO001 X-400.0 Y-500.0; =>G00 X-400.0 Y-500.0;
N0002 GO01 X100.0 Y25.0 F200.0;
NO003 X-200.0 Y50.0; =>G01 X-200.0 Y50.0 F200.0;

The speed parameter F for G01/G02/G03 can be extended to the next line. (Users must
specify the value of the speed parameter F in the first line.)

NOOO0O GO1 X500.0 Y125.0 F200.0;

N0001 GO03 X-40.0 Y-50.0 R100.0; =>G03 X-40.0 Y-50.0 R100.0 F200.0;
N0002 G02 X100.0 Y25.0 1400.5 F200.0;

N0003 G01 X-200.0 Y50.0; =>G01 X-200.0 Y50.0 F200.0;

G90 and G91 have high priority over the other G-codes.

G90 G01 X100.0 Y300.0 F500.0; =>G90 G01 X100.0 Y300.0 F500.0;
GO01 G90 X100.0 Y300.0 F500.0; =>G90 G01 X100.0 Y300.0 F500.0;
Whether there are spaces in a program code, the program code can be identified.
G01G91X500.0 Y125.0F200.0; =>G01 G91 X500.0 Y125.0 F200.0;
Coordinates and speeds are converted into 32-bit values.

GO01 X-125.5 F200.0; =>G01 X-125500 F200000;

If the value of a parameter is a floating-point constant, it will be converted into an integer
after it is multiplied by 1000.

GO01 X100 Y-125.5 F200.0; =>G01 X100 Y-125500 F200000;
Parameter X for G04: A second is a unit of measurement for dwell duration.

Parameter P for G04: A millisecond is a unit of measurement for dwell duration. In the
example below, the system used automatically ignores 9 in P2509.

G04 X4.5 (Dwell duration: 4.5 seconds)

G04 X5 (Dwell duration: 5 seconds)

G04 P4500 (Dwell duration: 4.5 seconds)

G04 P2509 (Dwell duration: 2.5 seconds)

The G-codes not supported are ignored and not read.

G21G54G01 X-125.5 F200.0; =>G01 X-125500 F200000;
G43G87G96 X250.5 F200.0; =>G01 X250500 F200000;

The writing of instructions conforms to the writing of general G-codes. Users do not have
to arrange the parameter marks used in any order.

GO X4.52740.0 Y30.5 F200.2; =>G00 X4.500 Y30.500 Z40.000 F200.200;
2100.5Y400.0X300.0; =>G00 X300.000 Y400.000 Z100.500;

G1xd1002d300y200.45 fd400; =>G01 XD100 Y200.450 ZD300 FD400;

G3 ZD100 1200.0F50.60XD300 m80; = Be XD300 2b1001200.000 F80.600

=>G03 X9999.900 YD100 Z200.000

G03 yD100 x9999.97200.0r777.7 Fd800; R777.700 FD80O:
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9.4 Descriptions of G-code Instructions

G-code| | Instruction code Operand Function
0000 GO0 xE®D YR z2C ARD Rapid positioning
BBy c(CBo

Device K H F D DD w ww
P [ [ [ (] ([ (]
P, [ [ [ (] (] (]
Ps [ [ [ { ([ {
P, [ [ [ { ([ {
Ps [ [ [ { ([ {
Ps [ ] [ ] [ ] ( { ([

Description:

® P,: Target position of an x-axis; P,: Target position of a y-axis; Ps: Target position of a z-axis;
P,: Target position of an A-axis; Ps: Target position of a B-axis; Pg: Target position of a C-axis

® If the value of a parameter is not a floating-point value, it must be in the range of
-2,147,483,648 to 2,147,483,647. If the value of a parameter is a floating-point value, it must
be in the range 0f-2,147,483.648 to 2,147,483.647.

® Users do not need to set the speeds at which the axes used moves. The speed at which an
axis moves is its maximum speed.

@ Users only need to specify one target position or more than one target position.
® Operation

Velocity
A

Maximum speed - — - — — -

Number of pulses output

|
|
|
|
|
Start-up speed - — :

> Time
« ¥ < >
Time ittakesfor the axis Time ittakesfor the axis
specified to accelerate specifiedto decelerate

®m  Users can set the time it takes for an axis specified to accelerate/decelerate and the
start-up speed of the axis by means of special data registers.

®  The time it takes for an axis specified to accelerate/decelerate is proportional to the
maximum speed of the axis.
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® Example: GO0 X250.0 Y150
The instruction moves two axes from the present position (50.0, 50.0) to the target position
(250.0, 150.0). If G90 precedes the instruction, the target position is an absolute position. If
G91 precedes the instruction, the target position is a relative position. The speeds at which the

x-axis and the y-axis move are their maximum speeds.
Path:
Y-axis
A

Target position

Present position

> X-axis
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G-code| | Instruction code Operand Function
Linear interpolation
X Y z ACBY : -
0001 G01 @ v® 2R (The distance remaining can be
BBy cBy FQO considered.)
Device K H F D DD w ww
P, ] [ [ o o {
P, ] [ [ o o {
Ps3 ([ ([ ([ o o ([
P, [ ] ([ ([ o o ([
Ps [ ] ([ ([ o o (
Ps [ ] ([ ([ o o o
Y, (] ([ ([ { o (]
Description:

® P;: Target position of an x-axis; P,: Target position of a y-axis; P3: Target position of a z-axis;
P4: Target position of an A-axis; Ps: Target position of a B-axis; Pg: Target position of a C axis;
V: Speed of linear interpolation

® If the value of P1/P,/P5 is not a floating-point value, it must be in the range of -2,147,483,648 to
2,147,483,647, and the value of V must be in the range of 0 to 500,000. If the value of P1/P,/P;

is a

floating-point value, it must be in the range of-2,147,483.648 to 2,147,483.647, and the

value of V must be in the range of 0 to 500.0.

® If users specify a speed for G01, the speed of interpolation will be the speed specified. If no
speed is specified for the instruction, the speed of interpolation will be the speed specified for
G01/G02/G03 which precedes GO1.

V: Maximum speed of interpolation
Users only need to specify one target position or more than one target position.
Operation

Velocity
A

Maximum speed |- — - — — —

| |

I I

| |

| Numberofpulsesoutput

Start-up speed - — : !
|

»Time
« « >
Time ittakesforthe axis Time ittakesforthe axis
specifiedto accelerate specifiedto decelerate

Users can set the time it takes for an axis specified to accelerate/decelerate and the
start-up speed of the axis by means of special data registers.

The time it takes for an axis specified to accelerate/decelerate is proportional to the
maximum speed of the axis.
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® Example: GO1 X200.0 Y400.0 Z250.0 F400.0
The instruction moves three axes from the present position (0, 10.0, 100.0) to the target
position (200.0, 400.0, 250.0). If G90 precedes the instruction, the target position is an
absolute position. If G91 precedes the instruction, the target position is a relative position. The
speed at which the x-axis, the y-axis, and the z-axis move is 400 kHz.
Path:

X-axis
[ )

Z-axis Target position

Present position
» Y-axis
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G-code| | Instruction code Operand Function
Clockwise circular/helical
interpolation
8882 282 X @ Counterclqckw?se c@rcular/helical
5 interpolation
(arc center)
Device K H F D DD w WWwW
Py o ([ o (] o [
P, { (] o (] (] [
Ps o (] o (] (] [
P, { (] o (] ([ [
Ps { (] o (] (] [
Ps { ([ [ { ([ [
Y, { ([ [ { ([ [
Description:

® P;: Target position of an x-axis; P,: Target position of a y-axis; P3: Target position of a z-axis;
P4: Vector from the present position of an x-axis to an arc center; Ps: Vector from the present
position of an y-axis to an arc center; Pg: Vector from the present position of an z-axis to an arc
center; V: Speed of circular/helical interpolation

® P, Psand Pg: Vectors from the present positions of an x-axis, a y-axis, and a z-axis to an arc
center

® If the value of P1/P,/P3/P4/Ps/Pg is not a floating-point value, it must be in the range of
-2,147,483,648 to 2,147,483,647, and the value of V must be in the range of 0 to 500,000. If
the value of P,/P,/P3/P4/Ps/Pg is a floating-point value, it must be in the range
0f-2,147,483.648 to 2,147,483.647, and the value of V must be in the range of 0 to 500.0.

® [f users specify a speed for G02/G03, the speed of circular/helical interpolation will be the
speed specified. If no speed is specified for the instruction, the speed of circular/helical
interpolation will be the speed specified for G01/G02/G03 which precedes G02/G03.

V: Maximum speed of circular/helical interpolation

Operation

Velocity

Maximum speed

Start-up speed

Number of pulses output

le >

Time ittakesforthe axis
specifiedtoaccelerate

|
|
|
|
|
|
' Time
< -

Time ittakesforthe axis
specifiedto decelerate

Users can set the time it takes for an axis specified to accelerate/decelerate and the
start-up speed of the axis by means of special data registers.

The time it takes for an axis specified to accelerate/decelerate is proportional to the
maximum speed of the axis.
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® Circular interpolation: Two axes which are perpendicular to each other are used. G17, G18, or

G19

is used to control circular interpolation.

Y-axis
A

GO03

_|_
Arccenter
_ point(l, J)

/

G02

Arc start point
d (Present position)

Arccenter point (XP,,YP,)

» X-axis

Helical interpolation: Three axes which are perpendicular to one another are used. They move
synchronously. Helical interpolation is the extension of circular interpolation. If a helical

interpolation instruction is used, and the change of height is zero, circular interpolation will be

executed.
If G17 is used, and the position of a z-axis does not change, helical interpolation will be

X-axis

Start point
«

equivalent to circular interpolation.
Z-axis
End point
(X,Y,2)
?'\ End point
RN

|
!
|
|
-~

> Y-axis

~

/’ -\\
" center (1,J) Ce_nter(|,J)
{ point *+ ‘\ point 7
\ / .
\‘~ //
Startpoint Start point
Z50 7=0

GO03 (Counterclockwise interpolation)

Z-axis End point

(XY, 2)
End point

(x YK

> Y-axis

|, J)Center
(+ )point

Start point
Z=0

Start point
Zx0

GO02 (Clockwise interpolation)

If G18 is used, and the postion of a y-axis does not change, helical interpolation will be

equivalent to circular interpolation.
Z-axis Z-axis
A A
;" N End point e : _
[ pamt W .2 — | 3D
Start point | (1, K) N Startpoint ! 1 Y
\ L / \ (1K) |
. \
E \ ) /
nd(pomt | // \ Center//
X,z . point ~
Center U;O\‘ _ \ NGRS YFO\; _
point Y-axis (1, K) (x,2) Y-axis
(1,K) C:anter End point
point
Start point

X-axis

G03 (Counterclockwise interpolation)

X-axis

GO02 (Clockwise interpolation)
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m  |f G19is used, and the postion of an x-axis does not change, helical interpolation will be
equivalent to circular interpolation.

Z-axis

Z-axis
A A
.~~~ Startpoint SR
Center \ . /7 Center - gnd point
point \/ Endpoint | 4 point . (y, 7)
: A Center (X, y,2) - (3,K) |\ /  Ccenter
\ 1
%;dypzl)m !// \(J'Kﬁ point Yoo ) point
Y \ J J,K) " (J,K)
- o (yz) N - Start point
~Z_  Endpoint Start point

GO03 (Counterclockwise interpolation)

X-axis
Y-axis

Y-axis

GO02 (Clockwise interpolation)

® Principles of writing an instruction: (1) Users have to specify a target position, and an arc
center. They do not have to specify the speed of interpolation. (2) If there is no vector from the
present position of an axis to its target position, users do not need to specify the target position
of the axis. (3) If there is no vector from the present position of an axis to an arc center, users

do not need to specify a vector. The circular/helical instrctions listed below are available.

NO. | G-code Combination of operands G17 | G18 | G19
1 xCo 1Py v v

2 X 1Y FQD v v

3 xCPo (P v

4 xP J(P» FQO v

5 x@ED 1P (B v

6 Xy 1R 1o FQO v

7 Yo 1Py v

8 Y(P 1Py FQ v

9 YD 1P v v
10 G02/G03 Y@ 1@ FQAD d d
1 Yy 1Ry JCPo 4

12 Yy 1P 3P FQOD 4

13 xXCPo Yo 1P 4 4

14 X Y 1P FQOO 4 v

15 X Y (o v v
16 XCPo Y 1P FQOD v 4
17 X Yo 1Ry 1CPo v

18 X Y 1R (P FQOO v

19 Xy z(CPy 1Py 4 v

20 X zCPY 1P FQOO v v
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NO. | G-code Combination of operands G17 | G18 | G19
21 X z(CPy J(PY v v
22 X zCPY) J(P FQYD) 4 v
23 X zCP 1P 1P 4

24 XD zCP 1P 1P FQOD v

25 Yy(P z(Po 1Py v v

26 Y zCP 1P FQOD v v

27 Y zCP I(PY v v
28 Y zCP (P FQD v v
29 Y zCP 1P IR v

30 YCPD zCPo 1R (P FQOD 4

31 X Y zCPo 1Y v v

32 X Y zCPy 1R FQYD v v

33 Xy Y z(CP) J(PY 4 v
34 X Y(Po z(CP (P FQD v v
35 X Y zCPy 1Py (P 4

36 XCPo Y z(CP 1Py 1P FQYD v

37 x(Po KCPY v

38 xCo K FOD v

39 G02/G03 X 1B KB 4

40 X 1R Ko FQOD 4

41 z(Py 1P v

42 zCPo 1P FQOO v

43 z(Py) KPP 4 v
44 z(o K FQOO v v
45 2@ 1 KB Y

46 z2Co 1B KB FQD Y

47 xCo zCy KD v v
48 X z(CP K FQD v v
49 xED 2B 1R KD Y

50 xC@E 2B 1R KB FQD Y

51 XxXCPo Yo Ko v v
52 X Y Ko FQD v v
53 X Yo 1Py KCPY v

54 X Y 1Py KPP FQOW v

55 Yo z(P) K(PY v v
56 Yo z(P) KPP FQOD v v
57 Yo z(Py) 1Py K(CPY 4

58 Yo z(Py) 1Py KCP FQOD 4
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NO. | G-code Combination of operands G17 | G18 | G19
59 XD YD zC KGO v v
60 X Y(Po z(Po KCPo FOO v v
61 X Yo z(CP 1Py KCPY v

62 XCPo Y zCP 1P K FOD 4

63 Yy(Po) K(Po v
64 Yy Ko FQOW 4
65 Yy(P) J(Po K(Po v
66 YP) 1P KPP FQOO v
67 z(Py) J(Po v
08 G02/G03 2@ 1B FQD 4
69 z(Py) J(Po K(Po 4
70 z(P) J(PY KPP FQ 4
71 YP) z(Py) (P KPP v
72 Y z(CP 1Py KCPo FQO v
73 XxXCPo Yo 1P K(Po v
74 XCPo Y 1P Ko FO v
75 X zCP (P K(Po 4
76 X zCP 1P K(Po FQO v
77 X Yo z(Po (P K(PY v
78 XCPo Y z(P) J(Po K(CPo FQOO v

® The path of circular interpolation can be a 360° arc. The path of helical interpolation which is
viewed from the top can be a full circle.

Example 1

Absolute coordinates are set, and a clockwise circular interpolation instruction is used. The arc
start point set is (0, 0), the arc end point set is (5000, 5000), and the vector from the arc start

point to the arc center point set is (2500, 2500). The output speed set is 2000 Hz.
Y-axis

5000 -

A

-5000

Program:

G90;

A

End point (Absolute position):

Speed: 2 kHz /(5000, 5000)

”t;7j"""""mT"""
Start point (Present,position):
(0’ 0) : :

i I > X-axis

-5000

0 5000

G02 X50.0 Y50.00 12500 J2.5 F2000;
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® Example 2
Absolute coordinates are set. G18 and G02 are used. The arc end point set is (-10, 15, 35)
and the arc cent point set is (-10, 0, 5). The output speed set is 2000 Hz.
Z-axis
|
T = End point:

/V"*"' (-10, 15, 35)

JI.I
|
|
|
|
|
|
|
|
1

-

-

Center point:
(-10,0,5)

\ﬂ Y-aXIS

Start point: |
(20,0, 5)

X-axis

Program:

G90;

G18;

G02 X-10 Y15 Z35 1-30 JO (omissible) KO (omissible) F2000;
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G-code| | Instruction code Operand Function
Clockwise circular/helical
0002 G02 x(PD YD z(PD rR(D interpolation .
0003 GO3 - Countercl?ﬁrev;/;)soﬁa(;:gcnuIar/hellcal
(radius)

Device K H F D DD W WW
Py o [ ] [ ] ([ [
P, [ [ ] [ ] (] [ [
Ps [ [ ] [ ] (] [ [
L [ ] [ ] [ ] (] [ [

[ [ [ ([ [ [

Description:

® P;: Target position of an x-axis; P,: target position of a y-axis; P3: target position of a z-axis; L.:

Arc radius (If the angle subtended by an arc is less than 180°, the value of R is a positive value.
If the angle subtended by an arc is greater than 180°, the value of R is a negative value.); V:
Speed of circular/helical interpolation

If the value of P,/P,/P3/L is not a floating-point value, it must be in the range of -2,147,483,648
to 2,147,483,647, and the value of V must be in the range of 0 to 500,000. If the value of
P1/P,/Ps/L is a floating-point value, it must be in the range of-2,147,483.648 to 2,147,483.647,
and the value of V must be in the range of 0 to 500.0.

L: If the angle subtended by an arc is less than 180°, the value of R is a positive value. If the
angle subtended by an arc is greater than 180°, the value of R is a negative value.

If users specify a speed for G02/G03, the speed of circular/helical interpolation will be the
speed specified. If no speed is specified for G02/G03, the speed of circular/helical
interpolation will be the speed specified for G01/G02/G03 which precedes G02/G03.

= V: Maximum speed of circular/helical interpolation

®  QOperation

Velocity
A

Maximum speed | - — — - -

Start-up speed |- -

1 |
| |
| 1
1 Numberofpulsesoutput
1 |
| |
]

> Time
e > [« -
Time it takes for the axis Time it takes for the axis
specifiedto accelerate specified to decelerate

m  Users can set the time it takes for an axis specified to accelerate/decelerate and the
start-up speed of the axis by means of special data registers.

B The time it takes for an axis specified to accelerate/decelerate is proportional to the
maximum speed of the axis.
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® Circular interpolation: Two axes which are perpendicular to each other are used. G17, G18, or
G19 is used to control circular interpolation.

.

+r./" “,End point (P, P,) End point (P, P.)

R

y+" Center
Startpoint.  point )
(present position) o

Center
point

Start point
(present position)

Center
point

GO03 (Counterclockwise interpolation)  G02 (Clockwise interpolation)

® Helical interpolation: Three axes which are perpendicular to one another are used. They move
synchronously. Helical interpolation is the extension of circular interpolation. If a helical
interpolation instruction is used, and the change of height is zero, circular interpolation will be
executed.
m  |f G17 is used, and the position of a z-axis does not change, helical interpolation will be
equivalent to circular interpolation.

Z-axis
Z-axis i
End point End point
(X, y,2) (X, y,2)
| End point | End point
| o N ERY
| > Y-axis ‘r’ » Y-axis
SR e
-~ R (Radius) - R (Radius) <—_ R (Radius) ™ Center
7 A \ ;
) point
| Center ! Center Center / R (Radi
. v _point _” point point s (Radius)
X-axis el -7 X-axis e
Start point Start point Star;po'”t Start point
Z30 Z=0 £=0 Z=0
GO03 (Counterclockwise interpolation) GO02 (Clockwise interpolation)

m  |f G18 is used, and the postion of a y-axis does not change, helical interpolation will be
equivalent to circular interpolation.

Z-axis Z-axis _
End point E(r)](d Sozlr)]t
(X, y,2) _ e
End point End point
| () (X, y)
i > Y-axis > Y-axis
//rJ**\‘\\\ Center RN ’
/" R (RaW\ point / R (Radius) N Center
| Center ) Center | point
. -point _~ R(Radius) point _~ R (Radius)
X-axis ~ - X-axis e 7
Start point Start point Star;point Start point
720 7=0 2=0 z=0
GO03 (Counterclockwise interpolation) GO02 (Clockwise interpolation)
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®  |f G19is used, and the postion of an x-axis does not change, helical interpolation will be
equivalent to circular interpolation.

Z-axis

Z-axis
A

End point ’

~ .
>, Endpoint

/
Center (xy.2) | ’:’ :)Zgirr:tter \ (/y, 2)
End point point R 1 !
: ' Center
X, Y,z q‘/ Radiu . ! :
(xy.2) ( \\\‘R/(R;dlus) point
% Start point
Center Startpoint/ XX0 R (Radius
X-axis Start point
-axi
X-axis

Y-axis

GO03 (Counterclockwise interpolation)

Y-axis

GO02 (Clockwise interpolation)

® Principles of writing an instruction: (1) Users have to specify a target position, and an arc
center. They do not have to specify the speed of interpolation. (2) If there is no vector from the
present position of an axis to its target position, users do not need to specify the target position
of the axis. The circular/helical instrctions listed below are available.

NO. G-code Combination of operands G17 | G18 | G19
1 xCo R v v

2 X RO FQOD v | Y

3 Yo R v v
4 Yy RO FQOO v v
5 x(PD YPD R v v v
6 X Yo RCL FQ v v v
! G02/G03 X 2@ R d 4 4
8 xCPp zC» R FQY v v v
9 YE zC R v v v
10 Yo zCPH R FQOO v v v
11 xCPo zCP Y rR(LD v v 4
12 xCo zC Y RO FOYO v v v
13 z(Po RO 4 4
14 zCo rR(MW FQO v 4

@ The path of circular interpolation can not be a 360° arc. The path of helical interpolation which
is viewed from the top can not be a full circle.

® Examplel
Absolute coordinates are set, and G02 is used. The arc start point set is (5000, 5000), the arc
end point set is (10000, 10000), and L is 5000. The angle subtended by the arc is less than
180°, and therefore the value of R is a positive value. The axes move at a speed of 1,000 per
second.
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Y-axis . .
A : . Endpoint (Absolute position):
Speed (10000,10000)
10000 — - o
{ R (Radius)
i =5000
i
5000 — = = 7 ¢ o o emeasmmmmsrenan ¢ Center point
/ P
Start point (Present position):
(5000,5000) ‘
T I » X-axis
5000 10000

Program:
G90;

G02 X10000 Y10000 R5000 F1000;

Example 2

Absolute coordinates are set, and GO03 is used. The arc start point set is (30, 0, 0), the arc end
and L is 30.0. The angle subtended by the arc is less than 180°, and
therefore the value of R is a positive value. The axes move at a speed of 1,000 per second.

point set is (0, 30, 15),

Program:
G90;

Z-axis

End point: (0, 30, 15)

5--———-——-—---
|
|

/30

> Y-axis

Start point: (30, 0, 0)
X-axis

G3 X10000 Y10000 R5000 F1000;
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G-code| | Instruction code Operand Function
0004 G04 NEDJHED) Dwell
Device K F D DD w ww
T o { o o [
Description:

® T: dwell time value

® If the operand X is used, a second is a unit of measurement for dwell duration. For example,
the dwell period set is one second if G4 X1 is used, and the dwell period set is 2.5 seconds if
G4 X2.5 is used.

® If the operand X is used, a millisecond is a unit of measurement for dwell duration. For

example, the dwell period set 0.1 seconds if G4 P100 is used, and the dwell priod set is 4.5

seconds if G4 P4500 is used. The dwell period set must be a multiple of 10 millseconds. If the
dwell period set is less than 10 milliseconds, the dwell period will become 0 milliseconds. If the
dwell period set is 23 milliseconds, the dwell period will become 20 milliseconds.

® Adwell period is a time interval between two instructions.
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G-code| | Instruction code Operand Function
0017 G17 None XY-plane selection
0018 G18 None ZX-plane selection
0019 G19 None YZ-plane selection

Description:

® Users can select a plane for circular/helical interpolation by means of G17, G18, or G19. The
three G-codes do not have any effect on linear interpolation.

® \When a program is executed, the three planes available can be switched. If users do not
specify a plane, an xy-plane will be selected (G17) by the system used.

® Three planes
Z-axis

G19
G18
» Y-axis

G17

X-axis
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G-code| | Instruction code Operand Function
0090 G90 None Absolute programming
0091 G9a1 None Incremental programming
Description:

® (G90: Positioning defined with reference to part zero

If the target position of an axis is greater than its present position, the motor for the axis will
rotate clockwise. If the target position of an axis is less than its present position, the motor for

the axis will rotate counterclockwise.

® (G91: Positioning defined with reference to the present position of an axis

If the relative target position of an axis is a positive value, the motor for the axis will rotate
clockwise. If the relative target position of an axis is a negative value, the motor for the axis will
rotate counterclockwise.

® | J, K, and R indicate incremental positions. They are not affected by G60 and G91.
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9.5 O Pointers/M-codes

B O pointers

All O pointers which can be used are shown below. O100 is a main program pointer.
Ox0~0x99 are motion subroutine pointers.

Instruction code Operand Function
0100 None Main program pointer
Ox0~0x99 None G-code motion subroutine pointers
Description:

® 0100 is a main program pointer. M102 indicates the end of O100.

® Ox0~0x99 are G-code motion subroutine pointers. Users can use them to create different
motion paths. A G-code subroutine pointer is stored in the low byte in SR1052. If users
want to store a G-code subroutine pointer in the low byte in SR1052, they have to set bit
14 or bit 15 in SR1052 to 1. After bit 12 in SR1030 is set to ON, the execution of the Ox
motion subroutine specified will start.

Example: The steps of starting the execution of the motion subroutine Ox98 are as follows.
(1) Setting a number: SR1052=16#8062 (or 16#4062/16#C062)
(2) Starting the execution of Ox98: SR1030=16#1000

® M2: End of a motion subroutine
Example:

The main program 0100 is composed of NOOOO~NQ100, and the motion subroutine is
composed of N0102~N0304.

Line number Program

NO00O 0100

NO001 LD M1000

NO0002 MOV H8063 D1868
NOO0O7 MOV H1000 D1846
NO0099 OUT Y30

NO0100 M102

NO0101 NOP

N0102 OX50

NO0103 G90 GO0 X200.0 Y40.0
NO104 GO01 X500.0 F25.0
NO0304 M2
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B M-codes
Instruction code Operand Function
MO~M65535 None M-code instructions
Description:
® M102 indicates the end of 0100, and M02 indicates the end of a motion subroutine. Users
should avoid using M102 and MO02.
® M-codes are used in motion subroutines, If an M-code is executed, the M-code will be
stored in SR703, and SM1050 will be automatically set to ON. If SM1050 is OFF, the
execution of an M-code is complete.
® If an M-code is executed, SM1050 will be ON, and the M-code will be stored in SR703.
Users can set control conditions in 0100 by means of this character.
®  When M50 is executed, Y0.8 is ON. The execution of M50 will be complete after one
second. 0100 is shown below.
SM1050
— = SR703 o | ISET Y03
SM1050
— | MR T0 K100
14 RST §M1050 |
°

M codes can be used in two modes. If an M-code forms a line, it is used in after mode. If
an M-code is in back of a motion instruction, it is used in with mode. The difference is
described below.

m  After mode: An M-code forms a line.

G01 | X500.0 | Y300.0 | F5000

M100

Timing diagram:

Go1 *\/

The execution of GO1is complete.

After GO1 is executed, the M-code M100 will be started automatically, and SM1050 will
be automatically turned ON. If users want to stop M100, they have to turn SM1050 OFF.

If they want to start the M-code again, they can create a program that starts the M-code
again.
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®  With mode: An M-code is in back of a motion instruction.

|— LIN XKK500( Y300.0 | F5000 M100

The execution of GOl iscomplete.
/
cor | :
M100 | |
SM 1050_' |

When the execution of GO1 is triggered, the M-code M100 is started automatically, and
SM1050 is automatically turned ON. If users want to stop M100, they have to turn
SM1050 OFF. If they want o start the M-code again, they have to set parameters after
the execution of GO1 is complete, and create a program that starts the M-code again.

9.6 Description of TO

An AH500 series motion control module can start and stop linear interpolation by means of the
instruction TO. The use of TO to set linear interpolation is described below.
B CR#2: Starting interpolation

X0
—— 7O K253 K2 S N
v v v
Module CR Initial Quantity
number number device of data
® Data
Device Setting

S, Sq Axes specified

S.2, Si3 Speed of interpolation

S.4, Sis Poistion of the first axis
S.6: Si7 Position of the second axis
S.s, S+ Poistion of the third axis

S.29, Siog | Position of the fifteenth axis
S.31, S+3p | Position of the sixteenth axis

® The device (S, S.,) is described below.
Bit 31[30[29[28|27|26|25]|24[23[22[21]20|19|1817[16
Axis number|16™ axis|15" axis|14™ axis|13™ axis|12" axis|11" axis|10™ axis|9™ axis
Bit 1514 13|12 |11|10[{9[8 |7 |6 |5|4|3[2][1]0
Axis number| 8" axis | 7" axis | 6" axis | 5" axis | 4" axis | 3" axis | 2" axis |1% axis

® Evey axis is controlled by two bits in (S, S.1).
Value Definition
0 Not participating in interpolation
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Value Definition
1 Participating in interpolation
2 Not used
3 Not used
B CR#3: Stopping interpolation
X0
——— 7O K253 K3 S N
v v
Module CR Initial  Quantity
number number device of data
® Data
Device Setting
S, S:1 | Axes specified
® The device (S, S.,) is described below.
Bit 31[30[29(28|27 26|25 /24 23[22[21]20|19|18|17[16
Axis number 16" axis|15" axis 14" axis|13" axis|12" axis|11" axis|10™ axis|9™ axis
Bit 15[14]13|12|11|10[9[8 |7 |6 |5[4|3]|2]1]0
Axis number| 8™ axis | 7" axis | 6" axis | 5" axis | 4" axis | 3" axis | 2™ axis |1*" axis
® FEvey axis is controlled by two bits in (S, S.1).
Value Definition
0 Not participating in interpolation
1 Stopping linear interpolation
2 Not used
3 Not used
B Users can set the parameters of the axes participating in linear interpolation by means of
SR1000+100*N.
Special data register
SR1000+100*N
b15 |bl14 |b13 |b12 |b11 |b10 b9 | b8 |b7 |b6 |[b5 |b4d | b3 |[b2 |bl | b0
1 O l—j" 8 j Z 8 1 1 1 C
5|2 53 33 8 E S
o) Q [) D D S —~
—~ 6 » o n Z
zZ @ - = =3
S |5 @ |9 @
T 3 g 3 =
@ 2 5 |°
S 3
>
o
3
(0]
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Note 1:
Motor unit Compound unit Mechanical unit
pulse pum
Position pulse mdeg
pulse 10" inches
pulse/second centimeter/minute
Speed pulse/second 10 degrees/minute
pulse/second inch/minute
Note 2:
b5 | b4 Output type (positive logic) Description
FP Clockwise pulses
0|0 Counting up/down

RP Counterclockwise pulses

1 e

e N S e s I A

01 Pulses+Directions
RP Directions JW‘ Counterclockwise [»
10| toapmsepuses £ | 41 4] 414 4] ABphase pulses
RP B-phase pulses MM— Four times the
111 Clockwise Counterclockwise frequency of
A/B-phase pulses
Note 3:
bit# Description

12

Bit 12=0: Absolute coordinates
Bit 12=1: Relative coordinates

14

Bit 14=0: Trapezoid curve

Bit 14=1: S curve

Users can judge whether interpolation is complete by means of the motion flag
SR1048+100*N.
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An AH500 series motion control module is equipped with high-speed counter and virtual high-speed
counter. These high-speed counters can be used as timers. The functions of high-speed counters
and the functions of timers are described below.

10.1 High-speed Counters

1. Selecting a mode of counting
The setting of high-speed counters is described below.

Mode of counting Resetting| External External inout
Number | Counter Devi Seti lue™ of a resetting terminal*lez
Sl etting value counter | terminal
X0.0+and | X0.8, X0.9, and
0 C200 | K1SM200 0: U/D SM203 X0.0- S/S
1: P/D X0.1+and | X0.10, X0.11,
1 C204 | K1SM204 2: A/B (One time SM207 X0.1- and S/S
the frequency of
2 | C208 K1SM208|  /B-phase smz11 302+ and ;(r?dlé /,SXO.13,
inputs) '
X0.3+ and X0.14, X0.15,
3 C212 | K1SMZ212| 3: 4A/B (Four SM215 X0.3- and S/S
times the .
4 | c216 |K1SM216  frequency of smz1g JO2rand | 2842, %013
A/B_phase L- and S/S
5 | C220 KISM220| [nputs) smzzz JO3rand | X011 X015

*1. The input terminals of AH20MC-5A are differential input terminals. X0.8 and X0.9 on
AH15PM-5A are differential input terminals. The input terminals of AHO5PM-5A/AH10PM-5A
are transistors whose collectors are open collectors. X0.10~X0.15 on AH15PM-5A are

transistors whose collectors are open collectors.

*2. The terminal S/S on AHO5PM-5A/10PM-5A must be connected. X0.10~X0.15 on
AH15PM-5A must be connected to the terminal S/S.

*3. U/D: Counting up/Counting down; P/D: Pulse/Direction; A/B: A phase/B phase

® Users can select a mode of counting by setting SM200 and SM201. Input signals are
controlled by X0.8 and X0.9. If SM203 is ON, the function of resetting C200 will be enabled.
Resetting signals are controlled by X0.0.

X0.8

X0.9

Counting pulses

Pulse

Counting pulses D

>

C200

SM200/SM201: Mode of counting

Resetting C200

SM203=1, X0.0

Presentvalue in C200
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® (C204: Users can select a mode of counting by setting SM204 and SM205. Input signals are
controlled by X0.10 and X0.11. If SM207 is ON, the function of resetting C204 will be
enabled. Resetting signals are controlled by X0.1.

Pulse

Counting pulses

X0.10
A Presentvalue in C204
. C204

) Dir

Counting pulses D
X0.11

B

SM205/SM204: Mode of counting
Resetting C204
SM207=1, X0.1

® (208: Users can select a mode of counting by setting SM208 and SM209. Input signals are
controlled by X0.12 and X0.13. If SM211 is ON, the function of resetting C208 will be
enabled. Resetting signals are controlled by X0.2. C216 counts with C208. It is the first
virtual counter.

Pulse
Counting pulses 1 0
X0.12 i
A Presentvalue in C208 (C216)
N
. C208(C216)
. A Dir
Counting pulses D
X0.13
B
~

SM209/SM208: Mode of counting

Resetting C208(C216)
SM211=1, X0.2 —mm8M8 |

® (212: Users can select a mode of counting by setting SM212 and SM213. Input signals are
controlled by X0.14 and X0.15. If SM215 is ON, the function of resetting C212 will be
enabled. Resetting signals are controlled by X0.3. C220 counts with C212. It is the second
virtual counter.

Pulse

Counting pulses

X014 A Presentvalue in C212 (C220)
_ C212(C220

Counting pulses
X0.15

SM213/SM212: Mode of counting

Resetting C212 (C220)
SM215=1,X0.3 ———

If a power cut occurs when a general counter counts, the present value of the counter will be
cleared.

If a counter counts up from the present value 2,147,483,647, the next value following
2,147,483,647 will be -2,147,483,648. If a counter counts down from the present value
-2,147,483,648, the next value following -2,147,483,648 will be 2,147,483,647.
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Example:

The steps of setting C204 are as follows.

(1) Write K2 into K1ISM204.

(2) Enable C204.

The program for step 1 and step 2 is shown below.
B | adder diagram

M1
4‘ } MOVP K2 K1SM204
DCNT C204 K10
B Function block
ShO T HCnt Ul
I I En T_HCnt Eno
1{qChannel Valid T3
MI1+Enable BusyHN4
WIHExtRstEN Error—MNI5
IHInputType CountValuel-316
0 InitialValue

(3) If users want to clear the present counter value by means of an external signal, they have to
write 16#A into KISM204.

B Ladder diagram: K1ISM204=16#A

SM207 | SM206 | SM205| SM204

1 0 1 0

B Function block: The ExRstEn pin is set to ON.
(4) C204 is enabled. If X0.1 is ON, the present value of C204 will become zero.
The program for step 3 and step 4 is shown below.
B Ladder diagram

X0.1
— | MOVP | 16#A | K1SM204

DCNT C204 K10
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B Function block

SMD2
loem o
| | SET M2
SN0 T HCnt Ul
[ | pp——
11 T T _HCnt T
1< Channel Valid —n13
NI1-Enable Busyni4d
N2HExtRstEN Error-)\ g5
2HInputType CountValue|-n,15
pInitialValue
10.2 High-speed Timers
The setting of high-speed counters is described below.
Number | Counter . Mode of measu.rmg time External = Storage
Device Setting value signal device
0 C200 | K1SM200 | | Bit3 Bit2 Bitl BitO X0.0 Cc201
i Enabling i Selecting
the timer a mode
1 C204 K1SM204 | Bit 2: Enabling a timer X0.1 C205
Bit 0: (1) 0: General mode (The
interval between the rising edge
> C208 K1SM208 ofa pulse'and the falling edge of X0.2 C209
the pulse is measured.)
(2) 1: Cyclic mode (The interval
between the rising edge of a
3 C212 | K1SM212 pulse and the rising edge of the X0.3 C213
next pulse is measured.)

Example 1: Using C20s in general mode

1. Users have to select the general mode, and enable the timer, that is, they have to write K4 into
K1SM208.
2. C208is enabled. The interval between the rising edge of a pulse received through X0.2 and the

falling edge of the pulse is measured. The interval is written into C209. (Unit: 0.01
microseconds)

X0.2

S S B A

C209

General mode
Unit: 0.01 ps

C209
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The program is shown below.
B Ladder diagram

M1
} MOVP K4 K1SM208
DCNT Cc208 K10
B Function block
SMO T HTmr Ul
{ | En T HTmr  [gge
3—{Channel Valid —n12
M 1-Enable Busy|ni3
Sh1TrzzerMode Errorn04
TimerValue|-1g

Example 2: Using C208 in cyclic mode
1. Users have to write K5 into K1ISM208
2. C208is enabled. The interval between the rising edge of a pulse received through X0.2 and the

rising edge of the next pulse is measured. The interval is written into C209. (Unit: 0.01
microseconds)

A 4
X0.2 |
| | V;}
D =
t1 t2 t

Cyclic mode
Unit: 0.01 ps

The program is shown below.
B Ladder diagram

M1

| MOVP | K5 K1SM208

t———— DCNT Cc208 K10

B Function block
ShD T HTmr U1

| | - T ETmr  gge
1-{Channel Valid 512
M 1-Enable Busvn13
a0 Trizzerhlode Error|-14

TimerValuel-D0
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3. The cyclic mode is used to measure a frequency.
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MEMO
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11.1 Format of an Instruction

An AH500 series motion control module sets and reads values by means of the instructions FROM
and TO. The use of FROM/TO to set high-speed comparison and high-speed capture, and to read
values is described below.

m Control
X0.0
| TO K253 K1 S N
| | | |
v v v v
Module Control Initial Data
number register device length
number number
B Reading
X0.0
| FROM | K253 K1 S N
v v v v
Module Control Initial Data
number register device length

number number

11.2 Comparison

X0.0
F | TO K253 K1 S N
v v v v

Module  Control Initial Data
number register device length
number number

m Control

® Definitions

Device Control
S Initial group number n (n=0~7)
Si 0
(S+3, S+2) Control register whose group nhumber is n
(Sis5, Sia) Data Registers whose group numbers are n
(S+7, S+6) Control register whose group humber is n+1
(S+9, Sie) Data registers whose group numbers are n+1

(S+31, S+30) | Control register whose group number is n+7

(S+33, S+32) | Data registers whose group numbers are n+7

Data length=2+m*4

m=number of groups (8 groups at most can be used.)

N
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and Compare Function

B Reading

® Definitions

F'o.o
\

FROM | K253 K1 S N
v v v v
Module Control Initial Data
number register device length
number number

Device Counter Status Reading
S Initial group number n (n=0~7)
Sa 0
(S+3, S+2) Control register whose group number is n
(S+5, Sia) Data Registers whose group humbers are n
(S+7, S+6) Control register whose group number is n+1
Data registers whose group humbers are n+1

(S+91 S+8)

(S+31: S+30)

Control register whose group number is n+7

(S+a3, Sia2)

Data registers whose group humbers are n+7

N

Data length=2+m*4
m=number of groups (8 groups at most can be used.)

B Control/Reading

(1) The format of a control register in a high-speed comparison mode is described below.

Bit 15|14 13|12 11|10 | 9 | 8 | 7| 6 |5 4|3 | 2|10
Item Comparison result gclitigﬁt Condition | Comparison source
. AH10PM-5A/
Iltem Bit |Value| AH20MC-5A AH15PM-5A AHO5PM-5A
0 Present position Present position Present position
of the 1% axis of the 1% axis of the 1% axis
1 Present position Present position Present position
of the 2" axis of the 2" axis of the 2" axis
> Present pr)dosit?on Present [r)dosit!on Present |cr)dosit?on
Comparison (3:0] of the 3 axis of the 3 axis of the 3 axis
source 3 Present pt)hosn!on Present ehosn_lon Present pt)hosn!on
of the 4™ axis of the 4™ axis of the 4™ axis
4 Value in C200 Value in C200 Value in C200
5 Value in C204 Value in C204 -
6 Value in C208 Value in C208 -
7 Value in C212 Value in C212 -
Capture mode
0 (Please refer to section 11.4 for more -
. information.)
Compa_lr_|son [5-4] - - -
condition 1 Equal to (=) Equal to (=) Equal to (=)
Greater than or Greater than or Greater than or
2 equal to (2) equal to (2) equal to (2)
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. AH10PM-5A/
Item Bit |Value| AH20MC-5A AH15PM-5A AHO5PM-5A
Comparison 54 3 Less than or Less than or Less than or
condition equal to (=) equal to () equal to (2)
Output 0 Set Set Set
. [7-6] 1 Reset Reset Reset
action
2,3 No output No output No output
0 Y0.8 Y0.8 Y0.8
1 Y0.9 Y0.9 Y0.9
2 Y0.10 Y0.10 -
3 Y0.11 Y0.11 -
_ 4 Clearing the Clearing the Clearing the
Comparison [11-8] value in C200 value in C200 value in C200
result 5 Clearing the Clearing the ]
value in C204 value in C204
6 Clearing the Clearing the _
value in C208 value in C208
7 Clearing the Clearing the )
value in C212 value in C212

The comparison value stored in data registers is a 32-bit value.

(2) A comparison is shown below. Users use FROM/TO to read/write values so that they can

compare data.

(B)FROM K253 K1 DO D50
4

(A)TO K253 K1 DOD50

(C) Control registern (n=0~7)

A | 4 A

(E) Comparison source |---p (F) Comparison condition

(G) Output terminal/Counter

% The dotted lines are data procedures, and the solid lines are control procedures.

Block (A): The instruction TO is used to write data into control registers (block C) and data
registers (block D).

Block (B): The instruction FROM is used to read data from control registers (block C) and
data registers (block D).

Block (C): User set a comparison source (block E), a comparison condition (block F), and
an output terminal (block G) in a control register in accordance with the value it
receives by means of TO.

Block (D): The value that users write into data registers by means of the instruction TO is
compared with a comparison source.

Block (E): The present positions of three axes, the values in C200, C204, C208, and C212
are comparison sources. Please refer to chapter 10 for more information about
high-speed counters.

Block (F): There are three comparison conditions, they are equal to, greater than or equal to,
and less than or equal to. If block D and block E meet the comparison condition
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set, the output terminal selected will be set to ON, the counter selected will be
reset, the output terminal selected will be reset to OFF, or the counter selected
will not be reset.

Block (G): If a comparison condition is met, Y0.8, Y0.9, Y0.10, Y0.11, C200, C204, C208, or

C212 will be set or reset.

Procedure for a high-speed comparison: The instruction TO is used to write data into control
registers and data registers (block A).—»The comparison source set (block E) is compared
with the value in data registers (block D). The comparison result meets the condition set
(block F).—Y0.8, Y0.9, Y0.10, Y0.11, C200, C204, C208, or C212 will be set or reset.

B Example

[ Description ]

A manual pulse generator is used to generate pulses that are sent to C204 in AHLOPM-5A.
Comparison conditions:

If the value in C204 is greater than 100, Y0.9 will be set to ON.

If the value in C204 is greater than 300, Y0.9 will be reset to OFF.

Two comparators are used in a program. One comparator is used to set Y0.9 to ON, and the
other is used to reset Y0.9 to OFF. When Y0.9 is set to ON, no LED indicator on AH10PM-5A
will indicate that Y0.9 is ON, but users can know whether Y0.9 is ON by means of its external
wiring. As a result, the terminal C1 is connected to the terminal 24G, Y0.9 is connected to X0.2-,
X0.2+ is connected to +24V, and X0.10 and X0.11 are connected to a manual pulse generator.

[ Steps]
After 0100 is started, the initial setting of two high-speed comparisons will be carried out.

1.

D0=0->Initial group number n=0

D1=0

D20=10->Writing 10 values by means of the instruction TO (two groups of high-speed
comparison values)

D60=10->Reading 10 values by means of the instruction FROM (two high-speed
comparison values)

Two groups of high-speed comparison values are set when M1 is ON.

First group: The value in (D3, D2) is 16#125.>The comparison source set is C204.
(The value of bit 3~bit 0 is 5.) The comparison condition set is greater than or equal to.
(The value of bit 5~bit 4 is 2.) The output action selected is set. (The value of bit7~bit 6
is 0.) The terminal selected is Y0.9. (The value of bit11~bit 8 is 1.)

First group: The value in (D5, D4) is K100. If the value in C204 is greater or equal to
K100, Y0.9 will be set to ON.

Second group: The value in (D7, D6) is 16#165-> The comparison source set is C204.
(The value of bit 3~bit 0 is 5.) The comparison condition set is greater than or equal to.
(The value of bit 5~bit 4 is 2.) The output action selected is reset. (The value of bit7~bit
6 is 1.) The terminal selected is Y0.9. (The value of bit11~bit 8 is 1.)

Second group: The value in (D9, D8) is K300. If the value in C204 is greater or equal to
K300, Y0.9 will be set to ON.

The two high-speed comparisons are started when M2 is ON.
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4. The setting of the two high-speed comparisons is read when M3 is ON.

MonitorTable (2) BB
Devire ... |Radix Value Cornraent
CAM didu 0 * anis mammal pulse generator of counter value
D44 430 100 Read Data register From n=0D15 .[4
| |Das d32s 00 Read Data register From n=1 D9 D3
| |Dao dlés 4] Read Data DO
D1 16 0 Read Data D1
| |Daz hi2 0000124 Read Data register to n=0
| |Daa 43 100 Read Data register From n=0D5 D4
| 1Das h32 00000164 Read Diata register From n=007 L6
D4z d32s 00 Read Data register From n=l D9 .18

5. When M4 is ON, K1 is moved to SM204~SM207. C204 is started when M5 is set to ON.
(Mode of counting: Pulse/Direction)
6. Use the manual pulse generator, and check whether C204 counts.

MonitorTable (2) &=}
Dievice .., |Radix Walue Corornent
ca d32u 5 Y anis roanmal pulse genevator of counter value
D4 d32u 100 Read Data register From n=0D15 .04
Ddg d32s 300 Read Data register From n=1 D9 .03

7. Use the manual pulse generator. Check whether X0.2 is ON by means of PMSoft when the
value in C204 is greater than 100.

8. Use the manual pulse generator. Check whether X0.2 is OFF when the value in C2.4 is
greater than 300.
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{ Program in PMSoft]
B Ladder diagram

SM002
L MOV KO DO
MOV KO D1
MOV K10 D20
MOV K10 D60
M1
| MOV | H125 D2
MOV | K100 D4
MOV | H165 D6
MOV K300 D8
RST M1
M2
]| TO K253 K1 DO D20
RST M2
M3
T FROM | K253 K1 D40 D60
RST M3
M
I MOV K1 |K1Sm204
SET M5
RST M4
M5
| DCNT | c204 | K10
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B Function blocks

SMO T_Compare Ul T_Compare Ul
_I |7 Fn T_Compare Fno Fn T_Compare Eaol

1—{Channel Vakid —n1100 1-Channel Valid 11103

M2—Enable Busy[-n101 M2 Enable Busy[-M104
s Source Error-31102 s Source Error-3 103
1 Cmphiode 1 Cmphiode
{HCutputDevice 1 CutputDevice

510 Cutputhlode 511 Cutputhlode
100~ CmpValue 300~ CmpValue
SMO T HCnt U2
—A T HCnt Eno

1~ Channel Valid —W106

nI5-Enable Busvl-nito?

SMIHExRStEN Error—M108
{HInputType CountValue|-1310
0 InitialValie
11.3 Clearing an Output
The output of a high-speed comparison can be cleared.
X0.0
—— 710 K253 K1 S 4
Module Control Initial Data
number register device length
number number

® Definitions

Device | Clearing an output
S 0
Sa 1
(S+3, Si2) Output

Users can set the function corresponding to the output of a high-speed comparison by means of (S.s,

Si2).
. . AH10PM-5A/
Setting Bit AH20MC-5A AH15PM-5A AHO5PM-5A
0 Y0.8 Y0.8 Y0.8
1 Y0.9 Y0.9 Y0.9
2 Y0.10 Y0.10 -
3 Y0.11 Y0.11 -
_ 4 Clearing the value in Clearing the value in Clearing the value in
Comparison C200 C200 C200
result . Clearing the value in Clearing the value in ]
C204 C204
6 Clearing the value in Clearing the value in i
C208 C208
7 Clearing the value in Clearing the value in i
C212 C212
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11.4 Capture

B Control

® Definitions

X0.0
F TO K253 K1 S N
v v v v

Module Control Initial Data
number register device length
number number

Device Control Setting
S Initial group number n (n=0~7)
Sa 0
(S+3, S+2) Control register whose group number is n
(S+5, Sia) Data Registers whose group humbers are n
(S+7, S+6) Control register whose group number is n+1

(S+91 S+8)

Data registers whose group humbers are n+1

(S+31, S+30)

Control register whose group number is n+7

(S+a3, Si32)

Data registers whose group numbers are n+7

N

Data length=2+m*4
m=number of groups (8 groups at most can be used.)

B Reading

® Definitions

X0.0
\ FROM | K253 K1 S N
v v v v

Module Control Initial Data

number register device length
number number

Device Counter Status Reading
S Initial group number n (n=0~7)
S+]_ 0
(S+3, Si2) Control register whose group humber is n
(S+s, S+a) Data Registers whose group humbers are n
(S+7, S+6) Control register whose group number is n+1
(S+a, S+g) Data registers whose group numbers are n+1

(S+31: S+30)

Control register whose group number is n+7

(S+33, Si32)

Data registers whose group numbers are n+7

N

Data length=2+m*4
m=number of groups (8 groups at most can be used.)
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B Control/Reading
(1) The format of a control register in a high-speed capture mode is described below.

Bit 15| 14| 13| 12 | 11 |10 9 7 6 5 4 3 2 1 0
Item Trigger Setting | Capture source
. . AH10PM-5A/
Setting Bit |Value AH20MC-5A AH15PM-5A AHO5PM-5A
0 Present position of | Present position of | Present position of
the 1* axis the 1% axis the 1* axis
1 Present position of | Present position of | Present position of
the 2" axis the 2" axis the 2" axis
5 Present pr)dosit!on of | Present El?sition of | Present pr)dosit!on of
Capture (3:0] the 3 axis the 3 axis the 3 axis
source 3 Present [t)hosn!on of | Present pt)hosn!on of | Present [t)hosn!on of
the 4™ axis the 4" axis the 4™ axis
4 Value in C200 Value in C200 Value in C200
5 Value in C204 Value in C204 -
6 Value in C208 Value in C208 -
7 Value in C212 Value in C212 -
Setting [5-4] 0 Capture mode
0 X0.0 X0.0 X0.0
1 X0.1 X0.1 X0.1
2 X0.2 X0.2 -
3 X0.3 X0.3 -
4 - - R
5 - - -
6 - - -
External [15-12] 7 - - -
trigger 8 X0.8 X0.8 X0.8
9 X0.9 X0.9 X0.9
10 X0.10 X0.10 -
11 X0.11 X0.11 -
12 X0.12 X0.12 X0.12
13 X0.13 X0.13 X0.13
14 X0.14 X0.14 -
15 X0.15 X0.15 -

The value captured is stored in data registers, and is a 32-bit value. Users can write an
initial value into the data registers. After an input terminal is set to ON, the value captured
will be updated.
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(2) Adeviation often occurs when the present position of an axis or the value in

C200/C204/C208/C212 is read. To prevent a deviation from occurring, users read a value
immediately by setting an input terminal to ON. Capture is described below.

(D)FROM K253 K1 D0 D50 (A)TO K253 K1 DO D50

a i T
/‘ | |
| e ; |
} ‘ v

(C) Data registern (n=0~7) (B) Control register n (n=0~7)
A
|
| v 3

(D) Capture source (F) Trigger (E) Capture mode

Block (A): The instruction TO is used to write data into control registers (block C).

Block (B): Users set a capture source (block D), set bit 5~bit 4 to 0 (block E), and set a
trigger (block F) in a control register.

Block (C): The capture of a value (block D) is triggered by an input terminal, and the value
captured is stored in data registers.

Block (D): The present positions of four axes, the values in C200, C204, C208, and C212
are capture sources.

Block (E): Capture mode

Block (F): External trigger

Block (G): The instruction FROM is used to read data from control registers (block C) and
data registers (block B). The values stored in the data registers are values
captured.

Procedure for a high-speed capture: The instruction TO is used to write data into control

registers (block A).—An input terminal is set to ON (block F).—The present position of the

1572"9/3%/4™ or the value in C200/C204/C208/C212 is captured (block D). The value

captured is stored in data registers (block C).—Users read the value captured by means of
the instruction FROM.

B Example

[ Description]
Start the high-speed counter C204. The value in C204 is captured when X0.1 is set to ON.
[ Steps]

1.

When SM002 in 0100 is ON, the initial setting of high-speed capture is carried out.

® DO0=0->Initial group number n=0

® D1=0

® D20=10->Writing 6 values by means of the instruction TO (Only one value is captured.)
°

D60=10->Reading 6 values by means of the instruction FROM (Only one value is
captured.)

When M1 is ON, the high-speed capture is set.

® The value in (D3, D2) is 16#1005-> The capture source set is C204. (The value of bit
3~bit 0 is 5). The mode selected is a capture mode. (The value of bit 5~bit 4 is 0.) The
trigger selected is X0.1. (The value of bit 15~bit 12 is 1.)

® The value in (D5, D4) is K100. Users can set (D5, D4) by themselves.
The high-speed capture is started when M2 is ON.
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4. The setting of the high-speed capture is read when M3 is ON.

[E] MonitorTable (2)

Diervics,., | Radix Walue Comment -
C2 - |d32u 0 f axis manmal pulse generator of coumter value
Dad4  |d32u 10 Fead Data register From n=0D5 .14

D40 |dlés 0 Fead Data DO

Dal dlis 0 Fead Data D1

Daz 32 Q0005008 | Read Diata register to =l

Ddd  [d32n 100 Read Data reglster From n=005 .04 |E|

5. When M4 is ON, K1 is moved to SM204~SM207. C204 is started when M5 is set to ON.
(Mode of counting: Pulse/Direction)
6. Use a manual pulse generator, and check whether C204 counts.

(= MonitorTable (2) EE®
Dievics..., |Fadix Walue Comment -~
Cad - |d32u 244 Y axis manual pulse generator of counter ale
D44 [ d3m 100 Read Data register From n=0D3 .14
Dao |dles 0 Read Data D0
Dl dlfs 0 Eead Diata D11
D42 k32 00005004 | Read Diata register o n=0)

D44 d32u 100 Eead Data register From n=0D5 D4 Iz‘

7. Use the manual pulse generator, and set X0.1 to ON.
8. The value captured is read when M3 is ON. When X0.1 is ON, the value in C204 is captured.
The value captured is 677.

[5] MonitorTable (2)

BB

Devic.. |Radix | Value Comment
a4 |d32e 726 Y axis manval pulse generator of oounter valus

| |Dea [a320 Read Dafa register From n=0D5 . D4

| When X0.1 is ON, the

| |40 s o Read Date DO value in C204 is captured.
Dl |dlés [0 Read Daa D1 i

| Daz w32 00005008 | Read Data register o n=)

: Dd4 | B 677 Read Dat register From n=0D35 .04 ]
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Capture and Compare Function

{ Program in PMSoft]
® | adder diagram

SM002
{ MOV KO DO
MOV KO D1
MOV K6 D20
MOV K6 D60
M1
I MOV H1004 D2
MOV K100 D4
RST M1
M
1| TO | K253 K1 DO D20
RST M2
M3
I : FROM K253 K1 D40 D60
RST M3
M4
:: MOV K1 K1SM204
SET M5
RST M4
M5
—] | DCNT | C204 | K10
Function blocks
ShO T_Capture Ul T HCnt U2
— % T Cawture g En T HCnt  gpgl
0—{Channel Valid —n1100 1-Channel Valid -nI106
M2-{Enable Busvh101 M5-{Enable Busyl-ni107
s—{Source Error—n1102 S0 1+ ExtRstEN Error-n{108
1qTriggetDevi~ CapValuel-Das 1HInputType CountValue|-D10
I{InitialValue I{InitialValue
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11.5 Masking

A value can be masked in a high-speed capture mode. If the relative difference between the value
captured this time and the value captured last time is in the range which can be masked, the signal
which triggers the capture of the value this time will be disregarded.

Yalue captured presently

Counting down Counting up

Range masked | Range masked
A A

C r R
— —
. —_

The wvalue in this range can not be captured.

B Setting
X0.0
% FROM | K253 K1 S N
v v v v
Module Control Initial Data
number register device length
number number N=4
® Definitions
Device Setting
S 0
S+l 2

Value indicating the range

(Ss3, Si2) which is masked

After masking is started, it will be applied to eight values captured.
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12.1 Functions

The Ethernet port on an AH500 series motion control module can exchange data with a network
device through a general networking cable. The Ethernet port on an AH500 series motion control
has the following functions.

4 It can be connected to PMSoft. A program can be uploaded/downloaded and monitored.
€ It can function as a standard Modbus TCP slave.

12.2 Specifications

® [Ethernet connector

Item Specifications
Transmission type Ethernet
Electrical isolation 500 vV DC
Connector Removable connector (5.08 mm)
Transmission cable | Four communication cables

® Communication

Item Specifications
Data type TCP/IP
Serial transmission speed 10 M/100 M (bit'second)
Maximum transmission distance 100 meters

12.3 Introduction of Parameters

SR808 and SR809: Ethernet IP address
[Description]

If users want to set the IP address of an AH500 series motion control module, two registers will
used. The initial IP address of an AH500 series motion control module is 192.168.0.100.

SR809 SR808
High byte | Low byte | High byte | Low byte
192 168 0 100

12.4 Communication Function of PMSoft

B Setting an Ethernet IP

The default Ethernet IP address of an AH500 series motion control module is 192.168.0.100.
Users can change the Ethernet IP address of an AH500 series motion control module by
means of SR808 and SR809. After an AH500 series motion control module is disconnected,
its IP address will not be retained. Its IP address becomes 192.168.0.100 after it is supplied
with power again. Alternatively, the users can set an IP address by means of a motion control
function block. The motion control function block which can be used to set an IP address is
shown below.

En T_TeplPAdde Ena
Exemte Dane
[Pvd_1 Busy
IPvd_2 Ermror
[Pvd 5
IPvd_4

The IPv4_1 input pin, the IPv4_2 input pin, the IPv4_3 input pin, and the IPv4_4 input pin are
used to set an IP address. After the setting of the input pins is complete, the Done output pin
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will be ON.

Connecting the Ethernet port on an AH500 series motion control module to PMSoft

If an AH500 series motion control module equipped with an Ethernet port is connected to
PMSoft, users can upload/download and monitor a program through Ethernet.

® Wiring hardware

Users can connect the Ethernet port on an AH500 series motion control module to an
Ethernet port on a personal computer by means of a general networking cable. After an
AH500 series motion control module is connected to a personal computer, the Ethernet
connection LED indicator on the AH500 series motion control module will be ON. If the
Ethernet connection LED indicator is not ON, users have to check whether the setting of
the module or the personal computer is incorrect.

® Setting COMMGR

®—> Ciriver Mame |DW_EN
Connection 5etup

@ —»  Tupe |Ethernet ﬂ
Etheret Card

@ —  Desciiption |IntellFt] 82577LM Gigabit Metwork Coni = |
169.254.95 246

IP Address Setting

Add Del Search
IP Address Port Murnber | Comment
@ — 5 [1p3 25835100 502 PLC 1

Setup Rezponding Time

@ e Time of Autoeretny 3 il
Time Interval of Auto-retry [sec.] 3 il

® uUsers can type a driver name in the Driver Name box.
@ select Ethernet in the Type drop-down list box in the Connection Setup section.

® Select a network interface card in the Description drop-down list box. The IP address

assigned to the network interface card selected is displayed in the lower left corner of
the Ethernet Card section.

@ Owing to the characteristics of Ethernet, a computer can communicate with all devices
on a network. Users can create the IP addresses of the devices connected to this
driver in the IP Address Setting section.

> After users click Add to add a new IP address to the list of IP addresses in the IP
Address Setting section, they can type related information in the IP Address cell,
the Port Number cell, and the Comment cell.

© Users can type the IP address of a device connected in this cell.
@ Users can type the communication port number specified.
© Users can type a comment in this cell.

IP Address Port Number | Comment
&0z PLE_1

® ©
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» After users select an IP address, they can click Del or press DEL on the keyboard to
delete the IP address from the list.

® Users can select the number of times the sending of a command is retried if a
connection error occurs in the Time of Auto-retry box, and select an interval of
retrying the sending of a command in the Time Interval of Auto-retry box.

Steps of setting PMSoft

Connect a computer to the Ethernet port on an AH500 series motion control module in the
way described below, and then follow the steps described below.

(1) Start PMSoft, and then click Communication Settings... on the Tools menu.

AR e Diptions  Windowr E
Bl Dovmiload Program  Crrb+F&
B Uplead Pragram  ChbeF9

[ Password Setting  Ctl+W
¥ B ol00 Ctel+F11
i Stop 0100 Cte+F12

System Log
P Information

% Edit Register Memorny
T Fait Bit Memory -l
A\

Y,

f:-z__.:' Monitonng

Communication Setting

Driver Driver_R3232
Station 0 -
P Address

Connection Target
AH CPU

« Motion Controller

Close

Lh Comnmnication Setting

(2) Select a driver in the Driver drop-down list box. Before users create a connection
between PMSoft and an AH500 series motion control module, they have to make sure
that the driver is started in COMMGR. Select the Motion Controller option button,

and click OK. The communication setting varies with the driver selected.

Communication Setting E|
Diriwer a
Station Itiver R5232
Driver Ethermet 651 )
IP Address
Connection Tar
AH CRL j

I + Motion Cnntrnllerl

[
s
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> Ethernet
Users have to select the station address of the AH500 series motion control
module connected to the computer in the Station drop-down list box. If the station
address selected is 0, a broadcast communication will be carried out. The users
also have to select the IP address created in COMMGR in the IP Address
drop-down list box.

Communication Setting fg|
Driver Driver_Ethernet 7
i~
A\
o
IP Address

é-.T - oo, .I
Connection Ta 1 2 18 0,100

AHCPU

+ hotion Controller

C o &) |

h—d

12.5 Modbus Communication

B Setting an Ethernet IP address
The default Ethernet IP address of an AH500 series motion control module is 192.168.0.100.
Users can change the Ethernet IP address of an AH500 series motion control module by
means of SR808 and SR809, or by means of the motion control function block T_TcplPAddr.
B An AH500 series motion control module can function as a Modbus TCP slave.
If users connect an AH500 series motion control module by means of Ethernet, the AH500
series motion control module can function as a Modbus TCP slave. If an AH500 series motion
control module is connected to a human-machine interface, the steps of setting the
human-machine interface will be as follows.
1. Click Configuration... on the Options menu.

Wil Window Help

Corfiguration ..

Corarnmnication Setting

2. Click the Main tab, and then select DOP-B10E615 65536 Colors in the HMI Type
drop-down list box.

Standard

HMI Tyrpe

|D DOP-BI0EALS 63536 Colors »
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3. Click Communication Setting on the Options menu.

Optiong

Confizuration ...

Window  Help

Cormrmumication Setting

4. Click the Ethernet tab.

J

Device | LacalHost | SHTP

ot 3 X

[

COm2

!

COm3

Ethernet

Link Marme

Dietail

5. After users click | ¥, they have to type a link name in the Link Name box, and select Delta
DVP TCP/IP in the Controller drop-down list box.

Device | LocalHost | SMTF

6/ & =
Linlk Mare

| EtherLinkl

F

A |

Controller

Dietail

77 Delta DVF TCPIP v

6. The users have to set the IP address of the AH500 series motion control module in the
Communication Parameter section

Cormroinization Parameter

Controller [P Port

192 .

185 .

o .10 | ¢ 502

4k

7. After the users select the link name created in step 5 in the Input window for an element,
they can operate the memory defined by the element by means of Ethernet.

Link: EtherLink1

Twelve connections at most can be created. Twelve connections can be created

simultaneously.
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12.6 Troubleshooting

Problem

Remedy

The Ethernet connection LED
indicator on an AH500 series
motion control module is not
ON.

Check whether a networking cable is connected to the AH500
series motion control module correctly.

An AH500 series motion can
not be connected to PMSoft.

Check whether the IP address of the AH500 series motion
control module is correct. If the IP address of the AH500 series
motion control module and the IP address of the driver created
are not in the same domain, the AH500 series motion can not
be connected to PMSoft.

A Modbus TCP connection can
not be created.

2. Check whether the setting of a station address is correct. If

1. Check whether the setting of the IP address of the server to
which a client is connected is correct. The number of
Modbus TCP connections can not be greater than 12.

users do not know the station address of the AH500 series
motion control module which is connected, they can set the
station address to 0.
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MEMO
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13.1 Functions

An AH500 series motion control module is embedded with a memory card slot for external memory
extension. The slot is compatible with the memory card formats FAT16 and FAT 32, and the
maximum storage is 4 GB. The four functions of the memory card for an AH500 series motion
control module are,

1. G code reading and execution

2. Device backup and restoration

3. Program backup and restoration

4. Firmware update

Files for the four functions are to be placed in a memory card through the following paths,
1. \AHMotion\Gcode\

2. \AHMotion\Device\

3. \AHMotion\Program\

4. \AHMotion\bin\

13.2 Parameters

W List of parameters

Parameter Function
SR200 Start address of an M device for a memory card backup
SR201 End address of an M device for a memory card backup
SR202 Start address of a timer for a memory card backup
SR203 End address of a timer for a memory card backup
SR204 Start address of a 16-bit counter for a memory card backup
SR205 End address of a 16-bit counter for a memory card backup
SR206 Start address of a 32-bit counter for a memory card backup
SR207 End address of a 32-bit counter for a memory card backup
SR208 Start address of an S device for a memory card backup
SR209 End address of an S device for a memory card backup
SR210 Start address of a D device for a memory card backup
SR211 End address of a D device for a memory card backup
SR212 Start address of a W device for a memory card backup
SR213 End address of a W device for a memory card backup
SR214 Control register for a memory card backup

Description of parameters:

1. SR200, SR201: Start/End address of an M device for a memory card backup
[Description]
To perform restoration by a memory card, the parameters are used to set the start/end
address of an M device. If the restoration addresses include SM devices, the SM devices

will not be restored, but the rest of the devices within the restoration range will still be
restored.

2. SR202, SR203: Start/End address of a timer for a memory card backup
[Description]
To perform restoration by a memory card, the parameters are used to set the start/end
address of a timer.

3. SR204, SR205: Start/End address of a 16-bit counter for a memory card backup
[Description]
To perform restoration by a memory card, the parameters are used to set the start/end
address of a 16-bit counter.
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SR206, SR207: Start/End address of a 32-bit counter for a memory card backup
[Description]

To perform restoration by a memory card, the parameters are used to set the start/end
address of a 32-bit counter

SR208, SR209: Start/End address of an S device for a memory card backup
[Description]

To perform restoration by a memory card, the parameters are used to set the start/end
address of an S device.

SR210, SR211: Start/End address of a D device for a memory card backup
[Description]
To perform restoration by a memory card, the parameters are used to set the start/end

address of a D device. If the restoration addresses includes SR devices, the SR devices will
not be restored, but the rest of the devices within the restoring range will still be restored.

SR212, SR213: Start/End address of a W device for a memory card backup
[Description]

To perform restoration by a memory card, the parameters are used to set the start/end
address of a W device.

SR214:Control register for a memory card backup
[Description]
Definition of registers:

) I Reset
Bit Name Description el
For a backup, it stands for the file name stored in
. a memory card.
[12-0] | File name For restoration, it stands for the file name 0x0000
retrieved from a memory card
To restore devices or programs, set the value of
bit 13 to 0.
Control .
13 command Tp backup devices or programs, set the value of 0
bit 13 to 1.
The backup of devices includes every device.
To backup or restore programs, set the value of
14 Program bit 14 to 1. 0
backup/restoration When the operation is completed, the value of bit
14 is automatically reset to 0.
To backup or restore devices, set the value of bit
15 Device . 15to 1. 0
backup/restoration \When the operation is completed, the value of bit
15 is automatically reset to 0.
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13.3 Reading and Executing G-codes

The regular storage path for NC files is under the root directory \AHMotion\Gcode\ of a memory card.
The files are named 100~199 with a sub-name of NC (regardless of capitalization). Format of the
files is the same as text files. Each folder contains up to 100 G code files ready for use.

& Goode

File Edit ‘iew Faworites Tools  Help ﬂ’

@Back - -\) E@ pSearch [E Folders v

Address |9 il AHMotion!Ecads v| Go
100.nc 101.nc
File and Folder Tasks M File 3 M File
2 OKE OKE

(2 Make a new Folder

€3 Fublish this Folder to the 102.nc 103.nc
Web MC File 3 HC File

&4 Share this Folder OKE 0 KE

()|

Other Places

AHMotion File Edit Format ‘iew Help

Iy Documents Gl Z-0.7 F25
W-37.595 F50.

E_] Shared Documents “_37.85%

y My Camputer ¥-37.75

o =-37.5% Z-0.75 F25.

&J My Network Places Y_37. %% Fto

w-37.25% Z-0.8 F25.

w-37.15% F50

m-37.05

W—-36.95

w-36. 83

H-36.75

¥-36. 45|

Details

Grode
File Folder

Date Modified: Today,
September 24, 2013, 12:50 PM

The 100 files stand for motion subroutines Ox100~199 (subsequent to the built-in subroutines
Ox0~0x99). The file name 100 refers to Ox100, the file name 101 refer to Ox101, and so forth. So
the file name 199 refers to Ox199. As shown in the figure below, when Ox100 is executed, the
AHS500 series motion control module will first open and access the file \AHMotion\Gcode\1.NC and
then proceed with code transfer and processing.

X0.0
N MOV | H8064 | SR1052

MOV | H1000 |SR1030

13.4 Device Backup and Restoration

An AH500 series motion control module provides the use of a memory card as the external storage
space for device backup and restoration.
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13.4.1 Backup
The operation procedures for device backup are described below,

1. Monitor AH20MC-5A, AH10PM-5A, or AH15PM-5A by PMSoft, and stop the operation under the
monitoring. Alternatively, set SM072 to 0 to stop O100.

0: Stop OY': Stop 0100: Stop Scan Time: 1 ms

2. Set SR214 by a device monitoring table or by external communication.

€ Set bit 12~bit 0 in SR214. The values of bit 12~bit 0 in SR124 represents a backup file
name.

€ To backup, set bit 13 in SR214 to 1.

€ To backup devices, set bit 15 in SR214 to 1.

Dievice Mo, | Radix | Value | Coraroent
SR214 bl& 10100000 0000 _00co

For example, if the value in SR214 is AOOOH, devices will be backed up, the name of the backup file
will be 0, and the file 0.csv can be found in \AHMotion\Device\ in a memory card.

File  Edit “iew Favorites Tools  Help

@Back - \_/] l? /;_\1 Search 0= Folders v

Address || E:AHMotion| Device

Size  Type Dake Modified
File and Folder Tasks = 12KB  Microsoft Excel Wor... 9/24{2013 12:43 PM
J Make a new Folder

@ Fublish this folder to the
Web

The CSV file embodies the data in the devices. As it includes every device, no individual device is to
be excluded from being backup.

Device parameters can be changed via the CSV file in a general Windows environment. The format
of the CSV file is as shown below.

a4 [ B | ¢ | p | E [ F | ¢ | ® [ 1 [ 1 |
1 | AHMoton 30 Format W03
2 |FLC Type :
3 |FLZ P e :

The first line indicates the format version of the memory cards for an AH500 series motion control
module.

PLC Type: The model name of an AH500 series motion control module
PLC FWVer: Firmware version of a model
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5 [
6 |0 0 1 0 1 1 0 1 1 0
7 |0 0 1 0 1 1 0 1 1 0
& [0 0 1

9

10| T

11 |0 0 1 0 1 1 0 1 1 0
12 |0 0 1 0 1 1 0 1 1 0
13 |0 0 1

14

15 |C16h

16 |0 0 1 0 1 1 0 1 1 0
17 |0 0 1 0 1 1 0 1 1 0
18 |0 0 1

19

20 |3z

21 |0 0 1 0 1 1 0 1 1 0
2 |0 0 1 0 1 1 0 1 1 0
= |0 0 1

]

5 |g

2% |0 0 1 0 1 1 0 1 1 0
27 |0 0 1 0 1 1 0 1 1 0
2 |0 0 1

2

30 | 16w

31 1284 0 0 0 0 0 0 0 0 0
32 |0 0 4444 0 0 0 0 0 0 0
33 |0 0 0

34

35 |cazw

36 |0 0 0 44z 0 0 0 0 0 0
37 |0 0 0 0 0 0 0 o 0 0
38 |0 0 0

39

40 |D

41 |0 0 0 44z 0 0 0 0 0 0
42 |0 0 0 0 0 0 0 0 0 0
43 |0 0 0

44

45 |w

45 |0 0 0 44z 0 0 0 0 0 0
47 [0 0 0 0 0 0 0 0 0 0
4% |0 0 0

Atable of values in all the devices is below the description of a PLC type and a firmaware version is.

Users can modify the contents of the devices through this table in which M stands for an M device; T
stands for a timer; C16b and C16W stand for the state and value of a 16-bit counter; C32b and
C32W stand for the state and value of a 32-bit counter;D stands for a D device; and W stands for a
W device.

13.4.2 Restoration

Before restoring devices, the file to be restored should be placed under the directory
\AHMotion\Device\ of a memory card. The operation procedures for restoration are described below.

1. Set ranges for device restoration. Use SR200~SR213 to define restoration ranges.
2. Set SR214.
€ Set bit 12~bit 0 in SR214. The values of bit 12~bit 0 in SR214 represent a backup file name.
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¢ To restore, set bit 13 in SR214 to 0.
¢ To backup devices, set bitl5 in SR214 to 1.

| ™
|
|

—

MOV H8000 | SR214

For example, if the value in SR214 is 8000H, the file \AHMotion\Device\0.csv in a memory card will
be restored to the motion control module.

13.5 Program Backup and Restoration

13.5.1 Backup

The operation for a program backup is described below,

1. Monitor an AH500 series motion control module by PMSoft, and stop the operation under the
monitoring. Alternatively, set SM072 to 0 to stop O100.

%: Stop 0%: Stop 0100: Stop Scan Time: 1 ms

2. Set SR214 by a device monitoring table or external communication.

€ Set bit 12~bit 0 in SR214 to bit 0. The values of bit 12~bit 0 in SR214 represent a backup
file name.

4 To backup, set bit 13 in SR214 to 1.

€ To backup the program in the AH500 series motion control module, set bit 14 in SR214 to 1.
Dievice Mo, | Radix | Value | Corornent

=F214 blé Q110 0000 000 o0

After the program backup is completed, a .raw file which includes the password for the backup
program will be generated in \AHMotion\Program\ in a memory card. The table above shows that
the name of the .raw file is 0.raw.
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13.5.2 Restoration

When supplied with power, an AH500 series motion control module will automatically scan the

\AHMotion\Program\ directory for program restoration. If O.raw file exists in the directory, the file will

be restored to the motion control module automatically. Otherwise, the file can also be restored

through the following procedures.

1. Monitor the AH500 series motion control module by PMSoft, and stop the operation under the
monitoring. Alternatively, set SM072 to 0 to stop O100.

0X: Stop 0Y': Stop 0100: Stop Scan Time: 1 ms

2. Set SR214 by a device monitoring table or external communication.
€ Set bit12~bit 0 in SR214. The values of bit 12~bit 0 in SR214 represent a backup filename.
€ To restore, set bit13 in SR214 to 0.
€ To backup the program in the motion control module, set bit 14 in SR214 to 1.

Diennce Mo, | Radix | Walue | Cornrnent

SR214 hlE 0L 00 _0000_ 00000001

The table above shows how the file 1.raw is restored to the motion control module.

All the restoration operation includes the copies of program passwords. When a file is restored
to an AH500 series motion control module, the RUN LED indicator on the motion control module
blinks. When the blinking stops, the restoration is completed.

13.6 Updating Firmware

The firmware update of an AH500 series motion control module can be performed by memory cards.
The operation procedures are as follows.
1. Flick the update switch to the firmware update mode.

2. Create the folder AHMotion\bin under the root directory of a memory card.

File Edit Yiew Favorites Tools  Help

eBack - e - l.@ f.—j Search 8 Folders v

Address (I3 E:AHMation

Size | Type Date Modified
File Falder 242013 12:48 PM

File and Folder Tasks £
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3. Save different .bin files in the folder AHMotion\bin according to the model of an AH500 series
motion control module.

i  AH20MC-5A: C5A20MC.bin and G5A20MC.bin are saved in the folder.
i  AH10PM-5A: C5A10PM.bin and G5A10PM.bin are saved in the folder.
ii  AH15PM-5A: C5A15PM.bin and G5A15PM.bin are saved in the folder.

4. Insert a memory card into the memory card slot, and supply the module with power. When the
RUN LED indicator blinks, the firmware of the motion control module is updated. After the
update is completed, the RUN LED indicator will be ON. If an error occurs during the update, the
ERROR LED indicator will be ON.

5. After the update is complete, move the switch to its original direction.

After the update is completed, supply the motion control module with power again, and run the
motion control module.
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14.1 Functions

AH20MC-5Ais equipped with a DMCNET port. ADMCNET is Delta motion control communication. It

is a real-time system. It only takes 1 millisecond to update the commands sent to the twelve axes in
AH20MC-5A. There are several modes of returning home. The twelve axes in AH20MC-5A can
move synchronously. They are divided into four groups so that three-axis helical/linear interpolation
can be used. They are divided into six groups so that two-axis linear/circular interpolation can be

used.

€ A DMCNET supports twelve Delta ASDA-A2-F AC servo drives.

€ Users can write the values of parameters into a servo drive and read the values of parameters
from the servo drive by means of a DMCNET.

€ User can instruct an axis to return home by means of a DMCNET, and axes can move
synchronously by means of a DMCNET.

14.2 Specifications

® Connector

Item Specifications
Transmission type DMCNET
Electrical isolation 500 vV DC

Connector

Removable connector (5.08 mm)

Transmission cable

Four communication cables

® Communication

Item

Specifications

Data type

Static frame and dynamic frame

Serial transmission speed

There are two channels. The serial transmission speed
of a channel is 10 megabits per second.

Maximum transmission distance 20 meters (A 120 ohm terminal resistor is required.)
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14.3 Parameters

B Parameter table

Parameter

Axis 1

AXis 2

Axis 3

AXis 4

Axis 5

AXis 6

AXis 7

Axis 8

Command sent to the servo drive
for the axis specified on a
DMCNET

SR1072

SR1172

SR1272

SR1372

SR1472

SR1572

SR1672

SR1772

Status of the servo drive for the
axis specified on a DMCNET

SR1073

SR1173

SR1273

SR1373

SR1473

SR1573

SR1673

SR1773

Servo drive error code™

SR1074

SR1174

SR1274

SR1374

SR1474

SR1574

SR1674

SR1774

Servo drive error code™

SR1075

SR1175

SR1275

SR1375

SR1475

SR1575

SR1675

SR1775

Writing data into the servo drive
for the axis specified on a
DMCNET/Reading data from the
servo drive for the axis specified
on a DMCNET™"

SR1076

SR1176

SR1276

SR1376

SR1476

SR1576

SR1676

SR1776

Value written into the servo drive
for the axis specified on a
DMCNET/Value read from the
servo drive for the axis specified
on a DMCNET?

SR1077

SR1177

SR1277

SR1377

SR1477

SR1577

SR1677

SR1777

Parameter position in the servo
drive for the axis specified on a
DMCNET

Way in which the axis specified
on a DMCNET returns home

SR1078

SR1178

SR1278

SR1378

SR1478

SR1578

SR1678

SR1778

Parameter

Axis 9

Axis 10

Axis 11

Axis 12

Axis 13

Axis 14

Axis 15

Axis 16

Command sent to the servo drive
for the axis specified on a
DMCNET

SR1872

SR1972

SR2072

SR2172

SR2272

SR2372

SR2472

SR2572

Status of the servo drive for the
axis specified on a DMCNET

SR1873

SR1973

SR2073

SR2173

SR2273

SR2373

SR2473

SR2573

Servo drive error code™

SR1874

SR1974

SR2074

SR2174

SR2274

SR2374

SR2474

SR2574

Servo drive error code™

SR1875

SR1975

SR2075

SR2175

SR2275

SR2375

SR2475

SR2575

Writing data into the servo drive
for the axis specified on a
DMCNET/Reading data from the
servo drive for the axis specified
on a DMCNET™*

SR1876

SR1976

SR2076

SR2176

SR2276

SR2376

SR2476

SR2576

Value written into the servo drive
for the axis specified on a
DMCNET/Value read from the
servo drive for the axis specified
on a DMCNET?

SR1877

SR1977

SR2077

SR2177

SR2277

SR2377

SR2477

SR2577

Parameter position in the servo
drive for the axis specified on a
DMCNET

Way in which the axis specified
on a DMCNET returns home

SR1878

SR1978

SR2078

SR2178

SR2278

SR2378

SR2478

SR2578

*1. Low word of the parameter
*2. High word of the parameter
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Introduction of the parameters

*

SR1072, SR1172, SR1272, SR1372, SR1472, SR1572, SR1672, SR1772, SR1872,
SR1972, SR2072, SR2172, SR2272, SR2372, SR2472, SR2572: Command sent to the
servo drive for the axis specified on a DMCNET

[Description]

1% axis 2" axis 3% axis 4" axis
HW LW HW LW HW LW HW LW
- SR1072 - SR1172 - SR1272 - SR1372
5" axis 6" axis 7™ axis 8" axis
HW LW HW LW HW LW HW LW
- SR1472 - SR1572 - SR1672 - SR1772
9™ axis 10™ axis 11™ axis 12" axis
HW LW HW LW HW LW HW LW
- SR1872 - SR1972 - SR2072 - SR2172
13" axis 14™ axis 15" axis 16" axis
HW LW HW LW HW LW HW LW
- SR2272 - SR2372 - SR2472 - SR2572

Usage of the registers:

Value|Command sent to the servo drive for |Value| Command sent to the servo drive for
(Hex)| the axis specified on a DMCNET |(Hex)| the axis specified on a DMCNET

xxx1 | Setting the servo drive used to OFF | x1xx

Writing the value of a 16-bit parameter
into the servo drive used

XXx2 | Setting the servo drive used to ON X2XX

Writing the value of a 32-bit parameter
into the servo drive used

Reading the value of a parameter in

xxx3 | Resetting NMT X3XX the servo drive used
xxx4 Resetting an error flag wAxX Instructing the servo drive used to
return home by means of a DMCNET
WEXX Setting a DMCNET motion mode by
means of DMCNET
® Setting the servo drive used to OFF/ON: User can set the servo drive used to OFF or ON.

After the servo drive used is set, the status of the servo drive will be shown by a special data
register.

Resetting NMT: The servo drive used can be instructed to reset DMCNET communication.

DMCTNET communication can be reset, whether the servo drive used is connected.

Resetting an error flag: After an error occurs in the servo drive used, users can reset the

error flag for the error. The error flag for the error occurring in a servo drive can be reset only

when the servo drive is connected.

Writing the value of a 16-bit/32-bit parameter into the servo drive used: The servo drive

used determines whether a parameter is a 16-bit parameter or a 32-bit parameter. When the

value of a parameter in the servo drive used is read, it is not necessary to consider whether

the parameter is a 16-bit parameter or a 32-bit parameter.

A DMCNET can be used to instruct the servo drive used to return home, and can be used to

set a DMCNET motion mode.

» If a DMCNET is used to instruct a servo drive to return home, users have to set the
mode of returning home.

> After a DMCNET is used to set a DMCNET motion mode, users have to control a servo
drive by means of uniaxial motion.
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€ SR1073, SR1173, SR1273, SR1373, SR1473, SR1573, SR1673, SR1773, SR1873,
SR1973, SR2073, SR2173, SR2273, SR2373, SR2473, SR2573: Status of the servo drive
for the axis specified on a DMCNET

[Description]

1% axis 2"" axis 3% axis 4" axis
HW LW HW LW HW LW HW LW
- SR1073 - SR1173 - SR1273 - SR1373
5" axis 6™ axis 7" axis 8" axis
HW LW HW LW HW LW HW LW
- SR1473 - SR1573 - SR1673 - SR1773
9" axis 10" axis 11™ axis 12™ axis
HW LW HW LW HW LW HW LW
- SR1873 - SR1973 - SR2073 - SR2173
13™ axis 14™ axis 15™ axis 16™ axis
HW LW HW LW HW LW HW LW
- SR2273 - SR2373 - SR2473 - SR2573

Usage of the registers:

Value | Status of the servo drive for the | Value Status of the servo drive for the
(Hex) axis specified on a DMCNET (Hex) axis specified on a DMCNET

The servo drive used is

xxx0 . XO0XX A control command is done.
disconnected.

Xxx1 The servo drive used is OFF. XXX A control command is running.

XXX2 The servo drive used is ON. X2XX Control command error

An error occurs in the servo drive

used.

® If the status of a servo drive is that the servo drive is disconnected, the servo drive is not
connected. If a servo drive is actually connected, but its status is that it is disconnected, it
may be because the module used can not make sure of the status of the servo drive, and
users can reset the servo drive.
1. Instruct the servo drive used to reset NMT.
2. After the servo drive used is instructed to reset DMCNET communication, the

status of the servo drive used will be that the servo drive is OFF.

® The command sent to a servo drive determines whether the status of the servo drive is that
the servo drive is ON/OFF.

® Bit4in SR1073 (SR1173, SR1273, SR1373...) is an error flag. If bit 4 in SR1073 (SR1173,
SR1273, SR1373...) is set to 1, users can reset it by means of a command.

@ After the value of bit 11~bit 8 in SR1072 (SR1172, SR1272, SR1372...) becomes 1/2/3/4/5,
the status of the command sent to the servo drive used will be indicated by bit 11~bit 8 in
SR1073 (SR1173, SR1273, SR1373...).

XX1X
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€ SR1075, SR1074, SR1175, SR1174, SR1275, SR1274, SR1375, SR1374, SR1475,
SR1474, SR1575, SR1574, SR1675, SR1674, SR1775, SR1774, SR1875, SR1874,
SR1975, SR1974, SR2075, SR2074, SR2175, SR2174, SR2275, SR2274, SR2375,
SR2374, SR2475, SR2474, SR2575, SR2574: Servo drive error code

[Description]

1% axis 2" axis 3% axis 4" axis
HW LW HW LW HW LW HW LW
SR1075 SR1074 SR1175 SR1174 SR1275 SR1274 SR1375 SR1374
5™ axis 6™ axis 7™ axis 8™ axis
HW LW HW LW HW LW HW LW
SR1475 SR1474 SR1575 SR1574 SR1675 SR1674 SR1775 SR1774
9" axis 10" axis 11™ axis 12" axis
HW LW HW LW HW LW HW LW
SR1875 SR1874 SR1975 SR1974 SR2075 SR2074 SR2175 SR2174
13" axis 14™ axis 15" axis 16" axis
HW LW HW LW HW LW HW LW
SR2275 SR2274 SR2375 SR2374 SR2475 SR2474 SR2575 SR2574

Servo drive error code: After an error occurs in a servo drive, the servo drive will send an error
code. Please refer to the operation manual for the servo drive used for more information about
the definitions of error codes and troubleshooting. After the error flag for an error is reset, the

error code for the error will be cleared to 0.

¢ SR1077, SR1076, SR1177, SR1176, SR1277, SR1276, SR1377, SR1376, SR1477,
SR1476, SR1577, SR1576, SR1677, SR1676, SR1777, SR1776, SR1877, SR1876,
SR1977, SR1976, SR2077, SR2076, SR2177, SR2176, SR2277, SR2276, SR2377,
SR2376, SR2477, SR2476, SR2577, SR2576: Value written into the servo drive for the axis
specified on a DMCNET/Value read from the servo drive for the axis specified on a

DMCNET
[Description]
1% axis 2" axis 3" axis 4™ axis
HW LW HW LW HW LW HW LW
SR1077 SR1076 SR1177 SR1176 SR1277 SR1276 SR1377 SR1376
5™ axis 6™ axis 7" axis 8™ axis
HW LW HW LW HW LW HW LW
SR1477 SR1476 SR1577 SR1576 SR1677 SR1676 SR1777 SR1776
9™ axis 10" axis 11™ axis 12™ axis
HW LW HW LW HW LW HW LW
SR1877 SR1876 SR1977 SR1976 SR2077 SR2076 SR2177 SR2176
13" axis 14" axis 15" axis 16™ axis
HW LW HW LW HW LW HW LW
SR2277 | SR2276 | SR2377 | SR2376 | SR2477 SR2476 SR2577 | SR2576

Value written into the servo drive for the axis specified on a DMCNET/Value read from the servo
drive for the axis specified on a DMCNET: Users can read data from a servo drive by means of
DMCNET, and write data into a servo drive by means of a DMCNET. If an error occurs in the
reading/writing of data, an error code will be stored in (SR1077, SR1076) ((SR1177, SR1176),
(SR1277, SR1276), (SR1377, SR1376)...).
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4 SR1078, SR1178, SR1278, SR1378, SR1478, SR1578, SR1678, SR1778, SR1878,
SR1978, SR2078, SR2178, SR2278, SR2378, SR2478, SR2578: Parameter position in the
servo drive for the axis specified on a DMCNET/Way in which the axis specified on a
DMCNET returns home

[Description]

1% axis 2" axis 3% axis 4" axis
HW LW HW LW HW LW HW LW
- SR1078 - SR1178 - SR1278 - SR1378
5" axis 6" axis 7™ axis 8™ axis
HW LW HW LW HW LW HW LW
- SR1478 - SR1578 - SR1678 - SR1778
9" axis 10" axis 11™ axis 12" axis
HW LW HW LW HW LW HW LW
- SR1878 - SR1978 - SR2078 - SR2178
13™ axis 14™ axis 15™ axis 16™ axis
HW LW HW LW HW LW HW LW
- SR2278 - SR2378 - SR2478 - SR2578

® Parameter position in the servo drive for the axis specified on a DMCNET: The value of the
high byte in SR1078 (SR1178, SR1278, SR1378...) indicates a group number, and the
value of the low byte in SR1078 (SR1178, SR1278, SR1378...) indicates a parameter
number. If users want to use P1-44, the value of the high byte in SR1078 (SR1178, SR1278,
SR1378...) will be 1, and value of the low byte in SR1078 (SR1178, SR1278, SR1378...)
will be 44, that is, the value in SR1078 (SR1178, SR1278, SR1378...) will be 16#012C.

® Way in which the axis specified on a DMCNET returns home: Users can set the way in
which the axis specified on a DMCNET returns home. The value in SR1078 (SR1178,
SR1278, SR1378...) is in the range of 1 to 35. Please refer to section 14.6 for more
information about modes of returning home.

14.4 DMCNET Connection

B Setting a connection
Master

AH20MC-DA

OMCMET

Mode: 2
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® Hardware configuration

€ Wiring hardware
When users wire DMCNET hardware, they have to use a Delta DMCNET cable, and
install a Delta DMCNET terminal resistor ASD-TR-DMO0008 in the whole system created
to make communication stable. The length of a connection can not exceed 30 meters.

DMCNET terminal resistor: ASD-TR-DMO0008

€ Checking the firmware version of a servo drive
1. Check whether the value of P0-00 in a servo drive indicates a version which is
1.744 or above. 7 represents ASDA-A2-F. If 7 does not appear, users have to
replace the servo drive.
2. If the value of P0-00 is 1.744, users have to check whether the value of P5-00
indicates a version which is 873 or above.

€ Setting an ASDA-A2 series AC servo drive

Before users create a DMCNET connection, they have to set a servo drive to DMCNET

mode. The steps of setting a servo drive to DMCNET mode are as follows.

1. Set P1-01in an ASDA-A2 series AC servo drive to 16#0B. (Set an ASDA-A2 series
AC servo drive to DMCNET mode.

2. Set P3-00 in the ASDA-A2 series AC servo drive. The value of P3-00 in an
ASDA-A2 series AC servo drive indicates the node ID of the ASDA-A2 series AC
servo drive. It is in the range of Ox01 to OxOC. The node ID of an ASDA-A2 series
AC servo drive is in the range of 1 to 12. The node ID of a servo drive can not be
the same as the node ID of another servo drive. Node ID 1 represents the first axis,
node ID 2 represents the second axis, and node ID 3~node ID 12 represent the
third axis~the twelfth axis. There must be an ASDA-A2 series AC servo drive whose
node ID is 1 on a DMCNET. If there are two ASDA-A2 series AC servo drives, the
node ID of one servo drive must be 1, the node ID of the other servo drive must be
in the range of 2~12. If there is only one ASDA-A2 series AC servo drive, the node
ID of the ASDA-A2 series AC servo drive must be 1, otherwise a DMCNET
connection can not be created.

3. Set P3-01 to 16#0203. (Set P3-01 to Delta DMCNET mode.)
4. Set P0-02 to 16#120. (Check the status of the connection created.)

® Checking the status of a connection

Users can check whether a servo drive is connected by means of bit O~bit 3 in SR1073

(SR1173, SR1273...). If the status of a servo drive is that the servo drive is not connected,

and the module used does not find the servo drive, users can follow the steps below.

1. Instruct the servo drive used to reset NMT by means of bit O~bit 3 in SR1072 (SR1172,
SR1272...).

2. 00-00 is shown on the display of the servo drive. The servo drive is resetting NMT.

3. After the servo drive reset NMT, the users can check whether the status of the servo
drive is that the servo drive is ON/OFF by means of bit O~bit 3 in SR1073 (SR1173,
SR1273...).
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Users can check the status of a servo drive by setting P0-02 in the servo drive to 16#120.
After PO-02 in a servo drive is set to 16#120, users can view the value shown on the display
of the servo drive.

Value shown on the Description
display of a servo drive
16#06 The servo drive is waiting to connect to a DMCNET.
16#80 The servo drive connects to a DMCNET successfully.
The servo drive is connected to an AH500 series
16#111 .
motion control module.

® Starting/Stopping a servo drive
€ Using special data registers

If the status of a servo drive is that the servo drive is OFF, users can start or stop the

servo drive.

1. If the value of bit O~bit 3 in SR1072 (SR1172, SR1272...) is 1, the servo drive used
will be stopped. If the value of bit 0~bit 3 in SR1072 (SR1172, SR1272...) is 2, the
servo drive used will be started.

2. After a command is sent to a servo drive, users can check whether the servo drive
is started by means of bit O~bit 3 in SR1073 (SR1173, SR1273...).

€ Using a motion control function block

Users can start/stop a servo drive by means of the motion control function block
T_DMCPowerUp.

o T_DMCPooarerUp Fn
LEiE Wahid
Enahble Busy

Emor

Please refer to chapter 5 for more information about the input pins and the output pins
in the motion control function block T_DMCPowerUp.

14.5 Reading Data from a Servo Drive/Writing Data
into a Servo Drive

Users can change or read the values of parameters in a servo drive on a DMCNET by means of the
AH500 series motion control module which is connected to the servo drive. They can only set one
servo drive at a time. After one servo drive is set, they can set another servo drive in the same way.
Before the users set a servo drive, they have to check whether the servo drive is connected by
means of bit 0~bit 3 in SR1073 (SR1173, SR1273...). After the users make sure that a servo drive is
connected, they can use other register to write data into the servo drive, and read data from the
servo drive.
® Steps of writing a value into a servo drive
€ Using special data registers
1. Users have to make sure of the node ID of the servo drive used. If the node ID of the
servo drive used is 1, the first axis will be used. If the node ID of the servo drive used is
2, the second axis will be used. If the node ID of the servo drive used is
3/4/5/6/7/8/9/10/11/12, the 3"/4"/5 "6 /7 /8 79 /10 "/11"/12™ axis will be used. Only
one axis can be selected at a time.
2. The users have to check whether the status of the servo drive used is that the servo
drive is OFF/ON by means of bit 0~bit 3 in SR1073 (SR1173, SR1273...).
3. After the users refer to the description of a parameter, they can know the group number
assigned to the parameter, the parameter number assigned to the parameter, whether
the parameter is a 16-bit/32-bit parameter, and whether the parameter can be set when
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the servo drive used is ON. For example, the group number assigned to the parameter
P1-44 is 1, the parameter number assigned to it is 44, and the parameter is a 32-bit
parameter.

4. If a parameter in the servo drive can be set only when the servo drive is OFF, the users
have to set the servo drive to OFF. If there is no such limitation, the step can be
skipped.

5. The users have to set a parameter position in the servo drive by means of SR1078
(SR1178, SR1278...). If they want to use P1-44, the value of the high byte in SR1078
(SR1178, SR1278...) will be 16#01, and value of the low byte in SR1078 (SR1178,
SR1278...) will be 16#2C, that is, the value in SR1078 (SR1178, SR1278...) will be
16#012C.

6. The users have to set the value which will be written into a servo drive by means of
(SR1077, SR1076) ((SR1177, SR1176), (SR1277, SR1276)...).

7. The users have to set bit 11~bit 8 in SR1072 (SR1172, SR1272...). If the value of bit
11~bit 8 in SR1072 (SR1172, SR1272...) is 1, the value written into the servo drive will
be a 16-bit value. If the value of bit 11~bit 8 in SR1072 (SR1172, SR1272...) is 2, the
value written into the servo drive will be a 32-bit value. For example, the parameter
P1-44 is a 32-bit parameter, and therefore the bit 11~bit 8 in SR1072 (SR1172,
SR1272...) must be 2.

8. The users can check whether the writing of a value is correct by means of bit 11~bit 8 in

SR1073 (SR1173, SR1273...). If an error occurs, an error code will be stored in

(SR1077, SR1076) ((SR1177, SR1176), (SR1277, SR1276)...). If the writing of a value

is successful, the value of bit 11~bit8 in SR1073 (SR1173, SR1273...) will be 0.

The users can write a value into another servo drive or read a value from another servo

drive only after the setting of the servo used is complete, or an error occurs in the servo

used.

Using a motion control function block

Users can write a value into a servo drive by means of the motion control function block
T_DMCServoWrite.

©

En T_DRClerro'Wite Eno
A ris Diane
Execute Busy
ronup Error
Parameter

Wahie

DataTvpe

Please refer to chapter 5 for more information about the input pins and the output pins
in the motion control function block T_DMCServoWrite.

® Steps of reading a value from a servo drive
€ Using special data registers

1. Users have to make sure of the node ID of the servo drive used. If the node ID of the
servo drive used is 1, the first axis will be used. If the node ID of the servo drive used is
2, the second axis will be used. If the node ID of the servo drive used is
3/4/5/6/7/8/9/10/11/12, the 3"/4"/5 ™/6 /7 /8 ™19 /10 "/11"/12"™ axis will be used. Only
one axis can be selected at a time.

2. After the users refer to the description of a parameter, they can know the group number
assigned to the parameter, and the parameter number assigned to the parameter. For
example, the group number assigned to the parameter P1-44 is 1, and the parameter
number assigned to it is 44.

3. The users have to set a parameter position in the servo drive by means of SR1078
(SR1178, SR1278...). If they want to use P1-44, the value of the high byte in SR1078
(SR1178, SR1278...) will be 16#01, and value of the low byte in SR1078 (SR1178,
SR1278...) will be 16#2C, that is, the value in SR1078 (SR1178, SR1278...) will be
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16#012C.

The users have to write 3 into bit 11~bit 8 in SR1072 (SR1172, SR1272...).

The users can check whether the reading of a value is correct by means of bit 11~bit 8
in SR1073 (SR1173, SR1273...). If an error occurs, an error code will be stored in
(SR1077, SR1076) ((SR1177, SR1176), (SR1277, SR1276)...). If the reading of a value
is successful, the value of bit 11~bit8 in SR1073 (SR1173, SR1273...) will be 0.

After a value is read successfully, the users can know the value by means of (SR1077,
SR1076) ((SR1177, SR1176), (SR1277, SR1276)...).

The users can write a value into another servo drive or read a value from another servo
drive only after the setting of the servo used is complete, or an error occurs in the servo
used.

€ Using a motion control function block

Users can read a value from a servo drive by means of the motion control function block
T_DMCServoRead.

1o T_DMClerroRead Eno
Lrls Done
Exemite Busy
Gronp Exror
Parameter Vahe

Please refer to chapter 5 for more information about the input pins and the output pins in the
motion control function block T_DMCServoRead.

14.6 DMCNET Motion Control

B Retuning home
€ Using special data registers

Before users instruct the servo drive used to return home by means of a DMCNET, they
have to make sure of the following points.

1.

2.

The value of bit O~bit 3 in SR1073 (SR1173, SR1273...) is 2, that is, the servo drive
used is ON.

When the servo drive used touches the left/right limit switch set and DOG's signal, it
determines its operation. The users have to connect a left/right limit switch and DOG to
the connector on the servo drive used. The users have to refer to section 3.4.2 in
ASDA-A2 Series User Manual for more information.

After the users make sure of the points above, they can set a mode of returning home.

1.
2.

4.

The users have to write 4 into bit 11~bit 8 in SR1072 (SR1172, SR1272...).

The users have to set a way in which the servo drive used returns home by means of
SR1078 (SR1178, SR1278...). After SR1078 (SR1178, SR1278...) is set, the servo
drive used will begin to return home.

When the servo drive used returns home, the value of bitll~bit 8 in SR1073 (SR1173,
SR1273...) is 1. After the servo drive used returns home, the value of bit 11~bit 8 in
SR1073 (SR1173, SR1273...) will become 0.

After the servo drive used returns home, its present position will be the same as the
present position of its corresponding axis.

€ Using a motion control function block

Users can instruct a servo drive to return home by means of the motion control function
block T_DMCServoHoming.

En T_DMCServoHoming 5]
Aharis Diane
Execute Ersy|
Iade Errar|
Offset

VET

VR

14-11



AH500 Motion Control Module Manual

Please refer to chapter 5 for more information about the input pins and the output pins in the
motion control function block T_DMCServoHoming.

There are several modes of returning home. These modes are described below.
€ The value in SR1078 (SR1178, SR1278...) is 1.

The motor used rotates clockwise. After it comes into contact with the negative limit switch
specified, it will rotate counterclockwise until a transition in a Z-phase signal from low to high

occurs.
| L [
Il | L 1|
! ! =

: : |
: ( : |
Z-phase signal —l—l—
Negalive Limil Swilch _ I '_

The value in SR1078 (SR1178, SR1278...) is 2.

The motor used rotates counterclockwise. After it comes into contact with the positive limit
switch specified, it will rotate clockwise until a transition in a Z-phase signal from low to high

occurs.
[ U [
[ | | 1
= : :

I :
+®—: |

Z-phasze signal —l—[—
Posilive Limil Switch _‘_]__

The value in SR1078 (SR1178, SR1278...) is 3 or 4.

1. The value in SR1078 (SR1178, SR1278...) is 3.
The motor used rotates counterclockwise. After a transition in DOG’s signal from low to
high occurs, the motor will rotate clockwise until a transition in a Z-phase signal from
low to high occurs.

2. The value in SR1078 (SR1178, SR1278...) is 4.
The motor used rotates counterclockwise. After a transition in DOG's signal from low to
high occurs, the motor will rotate counterclockwise until a transition in a Z-phase signal
from low to high occurs.

If the motor used comes into contact with a limit switch when it returns home, it will stop
after an error code is generated.

€ The value in SR1078 (SR1178, SR1278...) is 5 or 6.

1. The value in SR1078 (SR1178, SR1278...) is 5.
The motor used rotates clockwise. After a transition in DOG'’s signal from low to high
occurs, the motor will rotate clockwise until a transition in a Z-phase signal from low to
high occurs.

2. The value in SR1078 (SR1178, SR1278...) is 6.
The motor used rotates clockwise. After a transition in DOG'’s signal from low to high

occurs, the motor will rotate counterclockwise until a transition in a Z-phase signal from
low to high occurs.
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If the motor used comes into contact with a limit switch when it returns home, it will stop
after an error code is generated.

The value in SR1078 (SR1178, SR1278...)is 7, 8, 9, or 10.

If the value in SR1078 (SR1178, SR1278...) is 7, 8, 9, or 10, the motor used will rotate

counterclockwise, and search for a transition in DOG's signal. There are three situations.

a. The motor used does not find a transition in DOG’s signal or does not come into contact
with the positive limit switch specified.
Mode 7: The motor used rotates counterclockwise. After a transition in DOG’s signal
from low to high occurs, the motor will rotate clockwise until a transition in a Z-phase
signal from low to high occurs.

Mode 8: The motor used rotates counterclockwise. After a transition in DOG's signal
from low to high occurs, the motor will rotate counterclockwise until a transition in a
Z-phase signal from low to high occurs.
Mode 9: The motor used rotates counterclockwise. After a transition in DOG's signal
from high to low occurs, the motor will rotate clockwise until a transition in a Z-phase
signal from low to high occurs.
Mode 10: The motor used rotates counterclockwise. After a transition in DOG'’s signal
from high to low occurs, the motor will rotate counterclockwise until a transition in a
Z-phase signal from low to high occurs.

b. The motor used rotates when DOG's signal is ON.
Mode 7: The motor used rotates clockwise. After a transition in DOG’s signal from high
to low occurs, the motor will rotate clockwise until a transition in a Z-phase signal from
low to high occurs.
Mode 8: The motor used rotates clockwise. After a transition in DOG’s signal from high
to low occurs, the motor will rotate counterclockwise until a transition in a Z-phase
signal from low to high occurs.
Mode 9: The motor used rotates counterclockwise. After a transition in DOG'’s signal
from high to low occurs, the motor will rotate clockwise until a transition in a Z-phase
signal from low to high.
Mode 10: The motor used rotates counterclockwise. After a transition in DOG’s signal
from high to low occurs, the motor will rotate counterclockwise until a transition in a
Z-phase signal from low to high occurs.

¢c. The motor used comes into contact with the positive limit switch specified.
Mode 7: The motor used rotates counterclockwise. After the motor comes into contact
with the positive limit switch specified, it will rotate clockwise. After a transition in DOG’s
signal from high to low occurs, the motor will rotate clockwise until a transition in a
Z-phase signal from low to high occurs.
Mode 8: The motor used rotates counterclockwise. After the motor comes into contact
with the positive limit switch specified, it will rotate clockwise. After a transition in DOG’s
signal from high to low occurs, the motor will rotate counterclockwise until a transition in
a Z-phase signal from low to high occurs.
Mode 9: The motor used rotates counterclockwise. After the motor comes into contact
with the positive limit switch specified, it will rotate clockwise. After a transition in DOG’s
signal from low to high occurs, the motor will rotate clockwise until a transition in a
Z-phase signal from low to high occurs.
Mode 10: The motor used rotates counterclockwise. After the motor comes into contact
with the positive limit switch specified, it will rotate clockwise. After a transition in DOG’s
signal from low to high occurs, the motor will rotate counterclockwise until a transition in
a Z-phase signal from low to high occurs.
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€ The value in SR1078 (SR1178, SR1278...) is 11, 12, 13, or 14.

If the value in SR1078 (SR1178, SR1278...)is 7, 8, 9, or 10, the motor used will rotate
clockwise, and search for a transition in DOG'’s signal. There are three situations.

a. The motor used does not find a transition in DOG's signal or does not come into contact

with the negative limit switch specified.

Mode 11: The motor used rotates clockwise. After a transition in DOG’s signal from low
to high occurs, the motor will rotate counterclockwise until a transition in a Z-phase
signal from low to high occurs.

Mode 12: The motor used rotates clockwise. After a transition in DOG’s signal from low
to high occurs, the motor will rotate clockwise until a transition in a Z-phase signal from
low to high occurs.

Mode 13: The motor used rotates clockwise. After a transition in DOG's signal from high
to low occurs, the motor will rotate counterclockwise until a transition in a Z-phase
signal from low to high occurs.

Mode 14: The motor used rotates clockwise. After a transition in DOG's signal from high
to low occurs, the motor will rotate clockwise until a transition in a Z-phase signal from
low to high occurs.

The motor used rotates when DOG'’s signal is ON.

Mode 11: The motor used rotates counterclockwise. After a transition in DOG’s signal
from high to low occurs, the motor will rotate counterclockwise until a transition in a
Z-phase signal from low to high occurs.

Mode 12: The motor used rotates counterclockwise. After a transition in DOG'’s signal
from high to low occurs, the motor will rotate clockwise until a transition in a Z-phase
signal from low to high occurs.

Mode 13: The motor used rotates clockwise. After a transition in DOG's signal from high
to low occurs, the motor will rotate counterclockwise until a transition in a Z-phase
signal from low to high.

Mode 14: The motor used rotates clockwise. After a transition in DOG'’s signal from high
to low occurs, the motor will rotate counterclockwise until a transition in a Z-phase
signal from low to high occurs.

The motor used comes into contact with the negative limit switch specified.

Mode 11: The motor used rotates clockwise. After the motor comes into contact with the
negative limit switch specified, it will rotate counterclockwise. After a transition in DOG’s
signal from high to low occurs, the motor will rotate counterclockwise until a transition in
a Z-phase signal from low to high occurs.

Mode 12: The motor used rotates clockwise. After the motor comes into contact with the
negative limit switch specified, it will rotate counterclockwise. After a transition in DOG’s
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signal from high to low occurs, the motor will rotate clockwise until a transition in a
Z-phase signal from low to high occurs.

Mode 13: The motor used rotates clockwise. After the motor comes into contact with the
negative limit switch specified, it will rotate counterclockwise. After a transition in DOG’s
signal from low to high occurs, the motor will rotate counterclockwise until a transition in
a Z-phase signal from low to high occurs.

Mode 14: The motor used rotates clockwise. After the motor comes into contact with the
negative limit switch specified, it will rotate counterclockwise. After a transition in DOG’s
signal from low to high occurs, the motor will rotate clockwise until a transition in a
Z-phase signal from low to high occurs.
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€ The value in SR1078 (SR1178, SR1278...) is in the range of 17 to 30.
The way in which the motor used operates when the value in SR1078 (SR1178, SR1278...)
is in the range of 17 to 30 is similar to the way in which the motor used operates when the
value in SR1078 (SR1178, SR1278...) is in the range of 1 to 14. If the value in SR1078
(SR1178, SR1278...) is in the range of 1 to 14, motor specified stops when a transition in a
Z-phase signal from low to high occurs. If the value in SR1078 (SR1178, SR1278...) is in
the range of 17 to 30, the motor specified stops when a transition in DOG's signal from low
to high occurs.

€ The value in SR1078 (SR1178, SR1278...) is 33.
The motor used rotates clockwise until a transition in a Z-phase signal from low to high
occurs.

€ The value in SR1078 (SR1178, SR1278...) is 34.
The motor used rotates counterclockwise until a transition in a Z-phase signal from low to
high occurs.

€ The value in SR1078 (SR1178, SR1278...) is 35.
Users can change the value which indicates the present position of the motor used to
another value.

DMCNET motion

In a DMCNET motion mode, AH20MC-5A can update the commands sent to the twelve axes
simultaneously. It only takes 1 millisecond to update the commands sent to the twelve axes in
AH20MC-5A. After a special data register is set to DMCNET motion mode, a servo drive will be
set to DMCNET motion mode. Some of the twelve axes in AH20MC-5A can be instructed to
return home, and the others can operate in DMCNET motion modes. If servo drives operate in
DMCENT motion modes, they will support uniaxial motion and multiaxial motion.

The steps of setting a DMCNET motion mode are as follows.
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1. Users have to make sure that the value of bit O~bit 3 in SR1073 (SR1173, SR1273...) is 2.

The users have to write 5 into bit 11~bit 8 in SR1072 (SR1172, SR1272...).

3. The users have to make sure that the value of bit 11~bit 8 in SR1073 (SR1173, SR1273...)
is 1, that is, they have to make sure that the servo drive specified operates in a DMCNET
motion mode.

4. The users can control the axis specified by means of uniaxial motion. They can set special
data registers for uniaxial motion.

5. If the users want to control axes by means of multiaxial interpolation, they can write
G-codes.

6. If users want to instruct the axis specified to return home, they have to write 4 into bit 11~bit
8 in SR1072 (SR1172, SR1272...), and select a mode of returning home described above.

Users can instruct some axes in AH20MC-5A to return home, and the others to operate in

DMCNET motion modes simultaneously. The axes which are instructed to return home can not

be controlled by uniaxial motion and multiaxial motion. The motion of a servo drive can be

controlled only when the servo drive operates in a DMCNET motion mode.

Note: Before a servo drive is set to DMCNET motion mode, the value indicating the present

position of the servo drive must be the same as the value indicating the present position of the

axis specified. Before users set a DMCNET motion mode by means of a DMCNET, they have to
change the value indicating the present position of the motor specified to the value stored in

(SRmMn33, SRMn32) by writing 35 into SR1078 (SR1178, SR1278...). (Mmn=10~25)

Users can use the motion control function block T_DMCControllnit to initialize the servo drive

specified on a DMCNET.

n

i T_DRMCControllnat Eno
Axeis Dione
Exemite Busy
DMC_FatioMum Error
DM _FatioDen

If users use the motion control function block T_DMCControlInit to initialize the axis specified on
a DMCNET, the servo drive specified will be started, the AH500 series motion control module
used will be synchronized with the servo drive specified, and the servo drive specified will
operate in a synchronous control mode. Please refer to chapter 5 for more information about the
motion control function block T_DMCControllnit.

14.7 Examples

14.7.1 Connecting an Incremental Servo Drive

B Setting a servo drive

Set P2-08 to 16#10. (Restore the servo drive to its factory setting.)
Turn off the servo drive.

Turn on the servo drive.

Set P1-01 to 16#0B. (Set the servo drive to DMCNET mode.)

Set P3-01 to 16#203. (Set P3-01 to Delta DMCNET mode.)

Set P2-15 to 16#0000. (Remove the negative limit switch which is connected.) (Users can
set P2-15 by themselves.)

Set P2-16 to 16#0000. (Remove the positive limit switch which is connected.) (Users can
set P2-16 by themselves.)

Set P2-17 to 16#0000. (Remove the function of stopping the servo drive in an emergency.)
(Users can set P2-17 by themselves.)

Set P3-00. (Set the station address of the servo drive.) The value of P3-00 must be in the
range of 16#01 to 16#0C.

* There must be a servo drive whose station address is 16#01 on a DMCNET.
Turn off the servo drive, and then turn on the servo drive.

® & 6 G000

*
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¢ Set P0-02 to 16#120. If the servo drive is connected successfully, the value shown on the
display of the servo drive will be 16#80. If the value shown on the display is 16#06, users
have to check whether there is a servo drive whose station address is 16#01.

B Writing a program
Write T_DMCControllnit in a program for AH20MC-5A.

SM2
—] | SET M1
\—{MOV Kl oo

e}

—i IHCF Do
RET M1
M0 T_DMC Conirollnit_171
— &n T _DMCContrs g
D0 s Done 112
11 - Execute Busyf-nis
1HDMC_ERatio~ Errorf-ni4
1DrC_Ratio~

e}

—44—to= 0o K13

o
=
=

1

In this example, after the PLC used begins to operate, the servo drive whose station address is
1 will be initialized first. After the initialization of the servo drive whose station address is 1 is
complete, the value shown on the display of the servo drive will be 16#111, the servo drive will
be operable, and the servo drive will be ON.

* When the motion control function block T_DMCControlInit is used, only one servo drive can be
initialized at a time.

14.7.2 Connecting an Absolute Servo Drive

B Setting a servo drive

Set P2-08 to 16#10. (Restore the servo drive to its factory setting.)

Turn off the servo drive.

Turn on the servo drive.

Set P1-01 to 16#0B. (Set the servo drive to DMCNET mode.)

Set P3-01 to 16#203. (Set P3-01 to Delta DMCNET mode.)

Set P2-69 to 16#0001. (The encoder connected to the servo drive is an absolute encoder.)

Set P2-15 to 16#0000. (Remove the negative limit switch which is connected.) (Users can
set P2-15 by themselves.)

Set P2-16 to 16#0000. (Remove the positive limit switch which is connected.) (Users can
set P2-16 by themselves.)

Set P2-17 to 16#0000. (Remove the function of stopping the servo drive in an emergency.)
(Users can set P2-17 by themselves.)

Set P3-00. (Set the station address of the servo drive.) The value of P3-00 must be in the
range of 16#01 to 16#0C.

* There must be a servo drive whose station address is 16#01 on a DMCNET.

Set P3-12 to 16#100. (Enable the function of memorizing the values of the parameters in
the servo drive.)

Turn off the servo drive, and then turn on the servo drive.

® & 6 G000 090

14-17



AH500 Motion Control Module Manual

€ Set P0-02 to 16#120. If the servo drive is connected successfully, the value shown on the
display of the servo drive will be 16#80. If the value shown on the display is 16#06, users
have to check whether there is a servo drive whose station address is 16#01.

B Writing a program
Write T_DMCControllnit in a program for AH20MC-5A.

M2

— | SET M1
{—+MOV Kl Do
M2
—M IHCP o0
EST M1
SMO T_DMC Controllnit_TU1
— Gy T_DMCComtr~ g
o0 A s Done 112
111 HExamte Brusw -1
1 DM _Fation Erorf-114
1-{DMC_Ratio~
M2
—f—o= oo K13 | SET M1

In this example, after the PLC used begins to operate, the servo drive whose station address is
1 will be initialized first. After the initialization of the servo drive whose station address is 1 is
complete, the value shown on the display of the servo drive will be 16#111, the servo drive will
be operable, and the servo drive will be ON.

* When the motion control function block T_DMCControllnit is used, only one servo drive can be

initialized at a time.

14.8 Troubleshooting

Problem

Remedy

The DMCNET connection LED
indicator on an AH500 series
motion control module is not ON.

Check whether a networking cable is connected to the
AH500 series motion control module correctly, and check
whether a terminal resistor is connected correctly.

The value of bit 0~bit 3 in SR1073
(SR1173, SR1273...) is 0.

Users have to instruct the servo drive used to reset NMT by
means of bit 0~bit 3 in SR1072 (SR1172, SR1272...). If the
servo drive is still not connected, the users have to check
whether the cables connected to the hardware used are
loose, and check whether a terminal resistor is connected.

The value of a parameter in a
servo drive is incorrect.

Check whether the parameter can be set when the servo is
ON/OFF, and check whether the data type set is correct.

After a value is written into a servo
drive, no response is received in a
specified amount of time.

Check whether the servo drive can be connected correctly.

After P0-02 in a servo drive is set
to 16#120, the value shown on the

display of the servo drive is 16#06.

1. Check whether there is a servo drive whose node ID is
1 on the DMCNET created.

2. Check whether the cables connected to the hardware
used are loose.
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15.1 Functions

An AH500 series motion control module is equipped with a mini USB port. The mini USB port on an
AH500 series motion control module can be connected to PMSoft. The functions that PMSoft can

perform are listed below.

€ A program can be uploaded/downloaded and monitored.
€ The values in registers can be monitored and changed.

15.2 Specifications

® Communication

Item Specification
Data type Modbus ASCII
Serial transmission speed 9600, 19200, 38400, 57600, 115200 bit/s
Maximum transmission distance | 5 meters

15.3 Communicating with PMSoft

® Setting a connection environment

Before users use the mini USB port on an AH500 series motion control module, they have to
install a USB driver on a computer. The default path which denotes the folder in which a USB
driver is saved is C:\Program Files\Delta Industrial Automation\PMSoft
x.xx\drivers\CP210x_VCP_Win_XP_S2K3 Vista_7. x.xx is the version of PMSoft. If Silicon
Laboratories CP210x VCP Drivers have been installed, they do not need to be installed again.
The steps of installing Silicon Laboratories CP210x VCP Drivers are as follows.

1. Double-click the USB driver in the PMSoft x.xx folder.

2. Click Next in the Silicon Laboratories CP210x VCP Drivers for Windows XP/2003
Server/Vista/7-InstallShield Wizard window.

istar7 - Tnstallihield Wizawd

Welcome to the InstallS hield Wizard for Silicon
Laboratories CP210x YCP Drivers for Windows
XP#2002 Server/Vista/7 vb_3a

The InstallShield Wizard will copy Siicon Laboratonies
CF210x WCP Diivers for Windows <P/2003 Serverdvistal/7?
vB.3a onto your computer. To continue, click Mest,

< Bach Cancel
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Select the | accept the terms of the license agreement option button, and then click Next.

License Agreement

Fleaze read the following licensze agreement carefully.

EMD-USER LICENSE AGREEMENT ﬂ
IMPORTANT: READ CAREFULLY
BEFORE AGREEIMG TO TERMS

SILICON LABORATORIES INC., SILICON LABORATORIES INTERMATIONAL FTE.

LTD.. AND THEIR AFFILIATES [COLLECTIVELY, "SILICOM LABS"] HAVE

DEVELOPED CERTAIN MATERIALS [E.G.. DEVELOPMENT TOOLS, EX&MPLE CODE.
EMBEDDABLE CODE, DLLs, SOFTWARE/COMPUTER PROGRAMS AND OTHER

THIRD PARTY PROPRIETARY MATERIAL] ["LICENSED MATERIALS"] THAT ¥'OU

Wty USE IM CONJUMCTION WITH SILICON LARS' MCU PRODUCTS. aNY USE OF

THE LICEWNSED MATERIALS IS SUBJECT TO THIS END-USER LICENSE LI

PRSI TR Y

& 1l accept the terms of the license agreement Print |

| do not accept the terms of the licenze agreement

IFrstal| Shield

< Back I Mewut > I Cancel |

Users can select an installation path in the window which appears. If they do not want to
change the installation path in the window, they can click Next.

Choose Destination Location

Select folder where zetup will install files.

Setup will inztall Silicon Laboratones CP210x WEP Drivers for wWindows <PA2003
ServerMfiztadT wB. 3a in the following folder.

T install to thiz folder, click Mext. Toinstall to a different folder, click Browse and select
anather falder.

o\ AMCUACPZ1 Detwindows %P _S2K3 Vista_7 Brawse... |

IFrstallEheld

" Destination Folder

< Back Cancel |
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5. After the users click Install, the installation of the USB driver will begin.

Ready to Install the Program
The wizard iz ready to begin installation.

Click Inztall to begin the inztallation.
If pou want to review ar change any of your installation settingz, click Back. Click Cancel to exit
the wizard.
[rtallEhield
< Back Cancel |

6. After the installation of the USB driver is complete, the users have to click Finish.

Install5hield Wizard Complete

The InstallShigld “Wizard hagz successfully copied the Silicon
Laboratonies CP210x WP Diivers For Windows »P/2003
ServerMiztay vB. 3a to your hard drive. The driver installer
lizted below should be executed in order bo install divers or
update an existing driver.

¥ L aunch the CP21 0= %CP Driver Installer)

Click Finish to complate the Silicon Labarataries CP210% WVCP
Diivers far ‘windows #P/2003 ServerMista/? vB. 3a setup.

< Bach I Finizh I [Earee|
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® Setting a connection by means of PMSoft
1. Start COMMGR. If the icon representing COMMGR is not displayed on the system tray, the
users can start COMMGR by clicking the shortcut on the Start menu
(Start>Programs>Delta Industrial Automation>Communication>COMMGR).

E Pragrams @ Accessoties >
M Delta Industrial Automation M@ Communication [@ DCISoFE 1.08  »
N
|_.ﬂ3 Documents ¥ @ Internet Explarer ) H & commer
Cutlook Express PLC »
Ef Settings » @ ) @ a
- Remote Assiskance A
\J/
S’

2. Creating a driver in COMMGR
After users click Add in the COMMGR window, the Driver Properties window will appear.

1} COMMGR x]

Name | Description

4} | Driver Properties

Drriver Mame IDriveH |

— Connection Setup
Type [Rszaz =l

Communication Protocol

COM Part COMd =
o = ASC

[ata Length I? vI R
Parity Ie vI
Stop Bits 1 - Auto-detect |

Blaud R ate ISBDD vI Default |
—Setup Responding Time

Time of Auta-retry |3 j
Time Interval of Suto-retry [zec.) |3 j

oK Cancel
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€ Setting the parameters of an RS-232 driver

@ —»  Diiver Mame |Dr\-'_F|S
Connection Setup COM Port Prolific USE -
— |
@ b Rses2 Praliic: U5 B-to-Senal Comm Port [COM7)

Communication Protocol
@ = COM Port COmM4 hd & AsCl

= +—@
Data Length 7 ~ BTl

Farity e —
®&—
Stop Bits 1 - Auto-detect
Baud Rate 9600 - Diefault |

Setup Rezponding Time

@ —>  Timeof Auta-retny 3 :I
Time Interval of Auto-retry [sec.) 3 :I

@ Users can type a driver name in the Driver Name box.
@ Select RS232 in the Type drop-down list box in the Connection Setup section.

@ select an RS-232 communication port in the COM Port drop-down list box. Each
item in the COM Port drop-down list box is composed of a device name and a
communication port number. The communication ports in the COM Port drop-down
list box are the same as the communication ports in the Device Manager window.

@ The communication format used can be ASCII or RTU.

® The communication protocol for exchanging data through a communication port
selected must be the same as the communication protocol for exchanging data
through a communication port on a device connected. If users click Default, the
values of all communication parameters will return to their default values.
If users do not know the communication protocol for exchanging data through a
communication port on a device connected, the users can connect the device to an
RS-232 communication port selected with an RS-232 cable, and click Auto-detect
to automatically detect the communication protocol. If the communication protocol is
detected successfully, the related communication parameters in the Driver
Properties window are set. However, when the communication protocol is detected
automatically, the COM Port parameter and the ASCII/RTU parameter are not
detected. As a result, the users have to set the COM Port parameter and the
ASCII/RTU parameter before clicking Auto-detect.

® uUsers can select the number of times the sending of a command is retried if a
connection error occurs in the Time of Auto-retry box, and select an interval of
retrying the sending of a command in the Time Interval of Auto-retry box.
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€ Setting the parameters of an Ethernet driver

@ =P [iriver Mame |DW_EN
Connection Setup

@ »  Tupe |Ethernet ﬂ
Ethemet Card

@ —  Desciption |Intel(F) 82577LM Gigabit Metwark Coni x|

1649.254.95. 246

IP Address Setting

Add Cel Search

IP Addrezs Part Mumber | Commant
@ — [1e3 754 55100 s02 FLE 1

Setup Responding Time

@ ——pp  Time of Auto-rety 3 il
Time Interval of Auto-retry [zec.] 3 il

@ uUsers can type a driver name in the Driver Name box.
@ select Ethernet in the Type drop-down list box in the Connection Setup section.

@ select a network interface card in the Description drop-down list box. An IP
address assigned to a network interface card selected is displayed in the lower left
corner of the Ethernet Card section.

@ Owing to the characteristics of Ethernet, a computer can communicate with all
devices on a network. Users can create the IP addresses of devices connected to
this driver in the IP Address Setting section.

> After users click Add to add a new IP address to the list of IP addresses in the IP
Address Setting section, they can type related information in the IP Address
section, the Port Number column, and the Comment column.

© Users can type the IP address of a device connected in this cell.
@ Users can type the communication port number specified.

© Users can type a comment in this cell.

IF Address Port Mumnber | Comment
FLC_1

©

> After users select an IP address, they can click Del or press DEL on the keyboard
to delete the IP address from the list.

® Users can select the number of times the sending of a command is retried if a
connection error occurs in the Time of Auto-retry box, and select an interval of
retrying the sending of a command in the Time Interval of Auto-retry box.

After the users set the parameters of a driver, and click OK in the Driver Properties window,
the parameters related to the driver will be displayed in the COMMGR window. The creation
of a driver is equivalent to the creation of a connection. The users can start or stop the
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driver according to their needs.

4} Driver Properties

Ciriver Mame IDI\-’_H S

~Connection S etup
Type |Rs232 |

 Communication Protocol

COk Port ICDM4 vl & ascl

[rata Length

—
Parity m

-
-
v
-

 RTU

Stop Bits Auto-detect |
Baud F ate ISEDD l Drefault |

" Setup Responding Time

4 COMMGR

Time of Auto-retry

Mame [ |Descripti0n Status Tl
Time Interval of Auta-retiy [SEC.I@ Driver (Etherne Ethernet, ANWD PCHET Family PCT Ethernet Adapter - Packet $ 3TOF
W Diver (RS237) RS232, COM4, ASCIL Protocal=9600,7,¢,1, Retry=3, TimeOut= STOP Configure
=3 Diver (USE)  USE, COLIS, Retry=3, TimeOw=3 STOF
o 21937 Prat: 0 i Delete |
Statt

—
oo

E / Abst

3. Using PMSoft
€ Connecting to PMSoft directly
(1) Start PMSoft, and click Communication Setting on the Communication menu.

o
EH Dewnload Frogram  Cl+F3 Communication Setting
E7 Uplosd Progam  Chl+F9

Driver Driver_RS232 -

(i Password Setting  ChleW -
% Emo100 Chl+Fl1 Station 0 v
i) Stop 0100 Chl+F12

Traring Cx Posttion IP Address | j

Swsterm Log .

Connection Target
PM Information

4

~ AHCPU |Rack1 | [SltD v

B Fiit Register M :
= S emster Memay i+ Maotion Contraoller

BB Edit Bit Memory

= Monitori ﬂ
f:-__. Momtonng P

ma

L .'-i Comnmnucation Setting

Cloze |
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(2) Select a driver in the Driver drop-down list box. Before users create a connection
between PMSoft and an AH500 series motion control module, they have to make
sure that the driver is started in COMMGR. Select the Motion Controller option
button, and click OK. The communication setting varies with the driver selected.

Communication Setting g|
Drriver
Diriver RS232
Station U %\
Driver Ethernet \jl,l
IP Address

A
Connection Tarn @)

AH CPU a

I « Mlotion Controllerl / @'

!

"~

Close |

» RS232 and USB

Users have to select the station address of the AH500 series motion control
module connected to the computer in the Station drop-down list box. If the
station address selected is 0, a broadcast communication will be carried out. If
the AH500 series motion control module used can not communicate with
PMSoft, or the users do not know the station address of the AH500 series

motion control module connected to the computer, they can select O in the
Station drop-down list box.

Communication Setting E|
Drriwver Driver_RS232 7
Station

.}

IP Address

Connection Ta
AH CRL

+ hation Con

2
3
4
5
B
7
ﬂ Cloze
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> Ethernet
Users have to select the station address of the AH500 series motion control
module connected to the computer in the Station drop-down list box. If the
station address selected is 0, a broadcast communication will be carried out.
The users also have to select the IP address created in COMMGR in the IP
Address drop-down list box.

Communication Setting &l

Driver Driver_Ethernet ~

IP Address  [192.168.1.1

,

€

Cannection Tall155 155 0 100 \Q)/
AH CPU

+ hotion Controller
«x >
y se
_\—-U

€ Using ISPSoft and PMSoft (indirect connection)
After users click Communication Setting on the Communication menu in PMSoft, the
Communication Setting window will appear. The users have to select the AH CPU
option button, select the correct rack number, and select the correct slot number.

AR e Diptions  Windowr E

B Download Program  Cl+FS Communication Setting fg|
7 Upload Program  Ctil+F9
- Diriver Driver RSZ232 -
(.ik' Passarord Setting Ctzl+W =
% Banol00 CtilsF11 =tation o -
i Stop 0100 Cte+F12
IP Address

System L . @ @

yatem Lo Connection Tafue /

PM Information B

s aHcpu |[Rack1 v Pison v

% Edit Fegister Memony
ML Fait Bit Memory

[:E_.’ Monitoning
i ll Comnmnication Setting /

Please refer to PMSoft User Manual for more information.

kotion Controller

Cloze ‘
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A.1 Error Code Table

After a program is written into an AH500 series motion control module, the ERROR LED indicator
will blink and an error flag will be ON if an error occurs in 0100 or an Ox motion subroutine. The
reason for the error occurring in 0100 or an Ox motion subroutine may be that the use of operands
(devices) is incorrect, syntax is incorrect, or the setting of motion parameters is incorrect. Users can
know the reasons for the errors occurring in an AH500 series motion control module by means of
the error codes (hexadecimal codes) stored in error registers.

€ Error message table

Program error Motion error
Error type Program block mn=10~25
0100 Ox (10: 1% axis; 25: 16™ axis)
Errorflag SM953 SM1049 SMmn49
(Special auxiliary relay)
Error registers SR802 SR1041 SRmn41
(Special data register)
Step number SR803 SR1053
€ Program error codes and motion error codes (hexadecimal codes)
Error _— Error .
eaie Description s Description
0002 | The subroutine used has no data. 0031 The_ pos'“"? pgl_ses generated by
motion are inhibited.
CJ, CJN, and JMP have no matching The negative pulses generated by
0003 ; 0032 . R
pointers. motion are inhibited.
There is a subroutine pointer in the The motor used comes into contact
0004 : 0033 . . ST
main program. with the left/right limit switch set.
0005 | Lack of a subroutine 0040 A dgwce exceeds the device range
available.
A pointer is used repeatedly in the An error occurs when a device is
0006 Sa‘:ne oA P y 0044 | modified by a 16-bit index
program. register/32-bit index register.
0007 A subroutine pointer is used 0045 The conversion into a floating-point
repeatedly. number is incorrect.
. . . An error occurs when the Ox motion
0008 The pointer usgd in JMP IS usgd 0047 | subroutine numbers in an SD card are
repeatedly in different subroutines. read
The pointer used in JMP is the same The conversion into a binary-coded
0009 . : OE18 . L
as the pointer used in CALL. decimal number is incorrect.
A pointer is the same as a Incorrect division operation (The divisor
000A subroutine pointer. OE19 is 0.)
0011 | Target position (1) is incorrect. C401 | General program error
0012 | Target position (ll) is incorrect. C402 'Ic_ira/eLsDI has been used more than nine
There is more than one nested
0021 | Velocity (1) is incorrect. C404 | program structure supported by
RPT/RPE.
0022 | Velocity (ll) is incorrect. C405 | SRET is used between RPT and RPE.
. . There is no M102 in the main program,
0023 The velocity (Vgr) of returning home CA4EE | or there is no M2 in a motion
is incorrect. .
subroutine.
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Error - Error L
I Description N Description
The velocity (Vcgr) to which the
velocity of the axis specified A wrong instruction is used, or a device
0024 X CAFF :
decreases when the axis returns used exceeds the range available.
home is incorrect.
DMCNET communication is
0025 | The JOG speed set is incorrect. 8000 | disconnected. (AH20MC-5A supports
DMCNET communication.)

€ If a servo drive is connected successfully, the error code stored in an error register in
AH20MC-5A will include a servo error code. The error code stored in an error register in

AH20MC -5Ais composed of an AL code and 16#8000.

Egrdoer Description Egré)é Description

8001 | Overcurrent 8012 | Adjustment error

8002 | Overvoltage 8013 | The servo drive stops in an emergency.
8003 | Undervoltage 8016 | The temperature of IGBT is high.

8004 | Motor error 8018 | Encoder output error

8005 | Regeneration error 8030 | Motor protection error

8006 | Overload 8301 | The DMCNET synchronization fails.
8007 | Overspeed 8302 | synchronization signal error

8011 | Encoder error
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