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Description

B(1-846 series ardsprovice far irdeperndent RS-422/485 ser H
ports an a card. Each port has a 160550 TBRT with an an-chip 16-
byte FIFO buffer for relidble, hich-gpeed serial I/0. The TBRT
huffers chta into 16-oyte padkets befare putting it an the kus. This
drastically redues the CPU loed ard avoids data loss when the system
is husy ard carmot process the interrupt quickly. The BRT is
especially useful for high speed serial I/0 uder Wirdows.

BA-846 cards differ fran cards in thet they utilize an-board gotical
isolatars to protect your EC ard equipnant aggpinst darege fram
grourd logs, Iressing system raiakility inlarsh enviraments. To
fir ther inresse rdiakility, PCL-846B cards ircluk srgeprcedtion

tehnology, pratectirg yaxr system from alrut hich vditage srges
(up to 2000 V). The RCL-846 series hos passed the (B test farenvirar

An RS-485 Network with Automatic Data Flow Control Using RS-232
Software

The RS-485 mode autametically senses the divection of incoming data

ad switdes its transnission divection acoadirgly.  This festire
means your retwork locks ard acts just like an RS-232 network.
Iplication software written far half duplex RS-232 can ke used

withaut modification. Moreover, you can sinply ard quidkly build an

RS-485 retwork with just two wires.

Features

e Forr indecendent RS-422/RS-485 serial ports

e Trangmissian speeds up to 921.6 Kops

o Shared/Indepardant IRY settings between each of the 4 serdal ports

e Wice TR) seletion: 3, 4, 5,6, 7, 9,10, 11, 2ar 15

® Supports standard DOS COM1, COM2, COM3, and COM4

e Supports DOS/Windows 3.1, W irdbws 95, W indows NT' (IQM Utility)
* Brovides 1000 V__ isdation (PCL-846A/846B anly)
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e Brovides 2000 V_, srgeprotection (PCL-846B)

® Soace reserved far termiretion resistars

e Suports 2 wire ar 4 wire goeration

e Supports Tx, Rx, RIS, ard CIS sigmals

e Autametic RS-485 data flow aatrol or RIS aatrol
® RS-422 on Auto/RTS/On mode

Specifications

® Rarts :4

e UART : 4 x 160550 with 16-byte FIFO
* Speed: 50 ~ 921.6 Kops

e Parity: moe, emn, o

e Signal support :
XD+, TXD-, RXD+, RxD-, CIS+, CIS-, RIS+, RIS- and QD

¢ I/O address: From 200H to 3F8H

e TRQ:3,4,5,6,7,9 10, 11, 2x 15

e Isalation valtage : 1000 V. (PCL-846A/846B only)

* Surgeprotection : 2000 V. (PCL-846B)

e Power consumptian: +5 V@ 970 mA typical, 1200 mA mex.

e Cables : 30-an nmele DB-37 to four mele DB-9 (DIE)

e Operating temperature: 0~6° C (32 ~ 140° ) (refer to IH-68-1.2.3)
e Storage temperature : 25 ~ 80° C (-13 ~ 176° B)

e Dimensions : 185 mm x 100 mm (7.3" x 3.9")

e MTBF :PCL-846A =% 105014 hrsat 25° C Ground, F xed envircnment
PCL-846B =# 101107 hrsat 2° C Ground, F Xed environment
e For tedmical sugpart and sexvice please visit our sugport website at
http://suppart .advantech.can
ard visit the "Imdustrial Astamtion Sugport" ard "EAY' sectians.

Chapter 1 Introduction
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Card Jumper Layout
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Initial Inspection

6

Depadirg an the gotim yau ardered, inaddition to this menwal, you
ghauld fird the following itams inside the shipping catainer:

® DCL-846 (A/B) 4-port RS-422/485 card

® (e 30-am mele DB-37 to four male IB-9 cable

o Qe diskettewith W irdows 95/98/NT' drivers (Ioan Ukility)

® DCL-846 marual

Welave ardily ingpected the RCL-846 meclenically ad eledri
cally befare shipping. Tt gould be free of marks ard scratdes ard in
pf ect warkirg arder an receict.

As you upack the BA-846, deck it for signs of shipping darege
(Gaveced o, saratdes, dats, etc.). If it is dameged ar it fails to
mest soecif imtos, ndfy ar ssrvice eprtmet ar yor loal sales
rEpresatatve imedia@ y.Also rotify the carvier . Retain the ghip-
pirg carton ard pecking meatsr B f ar ingeection by the carrier . After
ingpection we will meke arvarcamats to remir ar replace the wit.

Remove the BI-846 fram its prdedi ve packagirg by graspirg the
rear metal parel. Keep the anti-vibration packing. Whenever you
raoe the card fram the EC, stare it in this padace far protectio.

Warning! Discharge your body’s static electric charge by
touching the back of the grounded chassis of the
system unit (metal) before handling the board. You
should avoid contact with materials that hold a static
charge such as plastic, vinyl and styrofoam. Handle
the board only by its edges to avoid static damage to
its integrated circuits. Avoid touching the exposed
circuit connectors.

PCL-846 User's Manual



Card Installation

Warning! Turn off your PC’s power supply whenever you install

8
Q

or remove the PCL-846 or its cables. Static electrici-
ty can easily damage computer equipment. Ground
yourself by touching the chassis of the computer
(metal) before you touch any boards.

Tund f the caputer . Tun the pow er E £ toany per ideral devices
(such as printers ad monitars) .

Discamect the power axd ard any oter ablesfran the back o

the coputer. Tum the BC if necessary to gain aaoess to the
chles.

Rarowe the IC's cover (refer to yaur user’s gquice if ) .
Loste the expansion slats ar pessive edplare (et the rear of the
BCO) ard doose any uused slok.

Raowe the screw thet seares the expansian slot cover to the BC
(save the screw to seare the interface card retaining radet) .
Rarove the anti-vilration card clanp if sugolied.

Cardiil ygrasp the ugper edge of the KI-846 card.Alion the
Iole in the retaining radket with the hole o tp of the expansion
. Align the gdd sriped edge carectar with the expansion slac
sodet. Press the board fimily into the sodet.

Replace the screw in the expansion slot retaining vadket. Replace
anti-vilration card holder.

Replace the IC's cover. Carect the cables you ramoved in step 2.

Attach the IB-37 cable to the camectar an the racket. Tum the
corputer power an.

Tre board is row installed in the coyputer. See Gepter 3 far infar-

Chapter 2 Hardware Installation 7



Card Configuration

The ports an the BC1-846 card have jumpers and DIP switches which
rEqire aaf igratimlef ae te ard is ussd . OIP switches ==t the
part I/0 addresses ard speed modes. Junpers set the port IROs.

Default Settings

Tre board is chipgoed with defalt settirps.  If you reed to derce
these settirgs, however, see the following sectias. Otherwise, you
cn sinply install the card. Note thet you will need to disable your
(AU card's ar-board QM parts, if any, ar set them to altenmste
addresses / IROs.

PCL-846 Default Configuration

Setting Default function
JP11 IRQ12

Speed mode 1x

IRQ mode Share

Base address Address 300H
Vector address Interrupt 280H
Address mode Enhance

RS-422/485 Selection (JP3, JP5, JP7, JP9)

You can set each part individelly far either RS422 (the default) ar
RS-485 qperation. Junper JP3 axfigares Boart 1, JB5 anfigares Bart
2, JP7 axfigres Rt 3, and JPO amfigures Rt 4. The figure below
ghows the Jjurper settings. See the layout drawings an pages 4 ad 5
far kelp locatirg the jurpers.

RS-422/485 RS-422 (Gefauilt)

-
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1/0 Address and Interrupt Setup

Next, you will need to select an I/0 kase address, ard poart TRD
(interrupt request) nunbers far the RI-846.

Mode Setup (base address setting, S2)

Tre card base address can be set using the DIP switdhes an the card.
The DIP switch labelled "™IE 1" will set the card to standard ar
enhanced mode, as shown below.

0 3AON
I 3A0ON
03Aon
1 3A0ON

S <

TCEEIRREFETEEE

Standard Mode (S2) Enhanced Mode (S2, default)

ON

(|

Standard Mode

In this mode, each of the farr ports hes a pre-assiged address, as
shown below.

Port1  Ch1 base address 3F8
Port2 Ch2 base address 2F8
Port 3 Ch3 base address 3E8
Port 4 Ch4 base address 2E8

Chapter 2 Hardware Installation



Enhanced Mode

In the entenced moce, teardbese addres isstby te usr . et
an address which is not alresdy beirg used by ancther card in the
systam. If you are installing more then ae KI-846 card in your
systam, set the cards to differat kase addresses. DIP switdes an SL
axtrol each card's base address, as shown below.

Port base address (51)

Base Address A, A, A, A; A, A,

200-21F ° ° ° ° ° °

208-227 o ° ° ° ° °

2E8-307 o) ° o} o} o) °
*300-31F ° ° ° ° ° o

3E0-3FF ° ° o o o )

®: 0n O : off *= default

Default Settings

Mode Enhanced Mode

Port 1 IRQ12 Address 300H

Port 2 IRQ12 Address 308H

Port 3 IRQ12 Address 310H

Port 4 IRQ12 Address 318H

10 PCL-846 User's Manual



Thre fdlowing exanple shows how to st the aard kese address to 288.
Tre switch sum is set to 2F8: 200 + 80 + 40 + 20 + 10 + 8 (HEX).

Base Address Decimal Hex
Value Value Value
A3 8 8
A4 16 10
A5 32 20

> > > >
cgooxlm
AN =
s anQ
N O o
N =

o N
(=N =)
Soeeo

A 4
8V

oy ————

| ———
v ——

-:Ig a3ads
[ mi e
||

o

Note: n the RI-846, e addes lire A9 does ot apgosar an the
DIP switch, as it is pemaraitly hardvired to hex 200.

Interrupt Level (IRQ) Setting
(S2, JP11, JP12, JP13, JP14)

Tre card's TRQ moce can be set using 2. Please rote that the DIP
switch an S2 labelled MIE O is for setting the mode, as shown
kelow.

Independent IRQ Mode (JP11-JP14)

0 3dON
L JAON
03dON
| 3AON

X <

VLI EEETEE

Shared IRQ Mode (default) Independent IRQ Mode

Chapter 2 Hardware Installation 11
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In this mode, each of the for parts can leve IR) darels set
imdividelly. Rar each port, select an IRD which is rot alvesdy in use
by ancther card in the systan. The megoirg of jurpers to ports is as
shown below.

Patl JP11

Pat2 Jr12

v v v

Pat3 JP13

Patd —> JPl4

Shared IRQ Mode (JP11)

Select an IRD which is ot alresdy in use by another card in the
systam. If you are installirg more then ae KI1-846, set them to
different TRQ mnbers. Junper Bark JP11 aotrols the card IRD.
Sinply place the juper a the desired intermypet level as down in the
fallowirg figre.

3 4 5617 91011215
OO0 00000000

0
Pl loooooooololo

Interrupt Status Register Setup
(S2, Vector address)

Thsfeatire am the BO-846 is utilized in the IR) dering mode anly.
Wen data arrives at ae of the for parts, it ggerates an intermyt in
tte iterng- regiger . The IC software enrexd this, ad idatify
inmmedia@ y which portgeerated tte interngr.  This saves tine, ad
makesprograming easier.

Wen a data it of the intemyot stabis register is set to 0, the care-
spadirg port is selected to geerate an internyet in BDOS ad

WIN 3.%, the caxrespading intermpt register far Win B/NT is 1. If
telt is1, thenro internyt isgeeratsd . The £ dlowing table dows
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the caorespodaxe between the statis register bit which gets set to 0
ad the pat assiged to gaerate an intermyet.

Interrupt Status Register $2
Bit Function
Port 1
Port 2
Port 3
Port 4
Not Used
Not Used
Not Used
Not Used

Njojolb|WOIN|—= O

A user nay darce the internypot status registers' address using the DIP
switch 2. Please rote thet the address decoder will coopy a
aatinoss, 16-byte strirg of registers starting fram the switch settirg.
Far eanple, if you set the switch to 21(H, then the cateatts of the
registers from 210H to 21FH will all be decoded. The varicus DIP
switch settirgs () ard their carespoding intermyet status register
addresses are down in the table am the followirg pege. Tre figure
below ghows the default setting of switch 2.

03AdOn
L JAON

EFLLLTT:

S2 280H (default)

(|

Chapter 2 Hardware Installation 13
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A4 A5 A6 A7 A8 g‘;zrl;“tztr
ON ON ON ON ON 200H
OFF ON ON ON ON 210H
ON OFF ON ON ON 220H
OFF OFF ON ON ON 230H
ON ON OFF ON ON 240H
OFF ON OFF ON ON 250H
ON OFF OFF ON ON 260H
OFF OFF OFF ON ON 270H
ON ON ON OFF ON 280H
OFF ON ON OFF ON 200H
ON OFF ON OFF ON 2A0H
OFF OFF ON OFF ON 2BOH
ON ON OFF OFF ON 2COH
OFF ON OFF OFF ON 2DOH
ON OFF OFF OFF ON 2EOH
OFF OFF OFF OFF ON 2FOH
ON ON ON ON OFF 300H
OFF ON ON ON OFF 310H
ON OFF ON ON OFF 320H
OFF OFF ON ON OFF 330H
ON ON OFF ON OFF 340H
OFF ON OFF ON OFF 350H
ON OFF OFF ON OFF 360H
OFF OFF OFF ON OFF 370H
ON ON ON OFF OFF 380H
OFF ON ON OFF OFF 390H
ON OFF ON OFF OFF 3A0H
OFF OFF ON OFF OFF 3BOH
ON ON OFF OFF OFF 3COH
OFF ON OFF OFF OFF 3D0H
ON OFF OFF OFF OFF 3EOH
OFF OFF OFF OFF OFF 3FOH
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Speed Mode Selection

The PCL-846 employs a uniquee speed gotion thatallows the user to

choose either mrmel speed mode (1x) ar hich gpeed mode (8%). This

hidh spead moce is selected using switch S1.

Normal Speed Mode (51, default)

To select a bad rate comonly associated with QM ports, saches
2400, 4800, 9600. . .115.2 Kps, set the switch labelled "SPEED" to
off, as dom:

-:|g a3ads
11 | sv
I | v
11 | sv
i
T |2
mmik

High Speed Mode (S1)

To increase the mamel ad rates by eight times, (e.g. if 115.2 Koes
is s=t, the ad rate wil be increesed to 21.6 Koos), set the switch
labelled "SPEED" to an, as shown:

|:-g a3ads
11 | sv
I | v
I | sv
T | ov
T | e
T | e

Chapter 2 Hardware Installation
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Enable Mode Selection (JP4, JP6, JPS,
JP10)

Jurpers JM, Jb6, JP8 ad JPL0 set the driver ereble mode selectians
of pats 1, 2, 3, ad 4 respectiwvely. If a Junper is set to "AIO," the
driver autaretically sanses the direction of the data flow ard switdes
the directim of transmission. No herddrekirng is necessary.

If a jurper is set to "RIS" (ragest to sad), a high RIS sigsl will
asble the driver. Otherwise, the driver atpput will remain in hich
inpedence status.

If a jurper is set to "QY," the driver is always esbled, ard always in
hich ar low status. The user must select a mode befare begiming RS-

16 PCL-846 User's Manual
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Operating Environment Selection

Set jurper 15 (JP15) to aarrespad with your desired software
cperating ewvirament. Garect the left two pins of JPI5 to goerate in
DOS or Windows 3.1 mode, as shown below. Caomect the right two
pins to operate in Windows 95 or Windows NT mcde .

1

JP15 JP15

DOS, Windows 3.1 Windows 95, Windows NT

ICOM Utility Setup for Windows 95/98/NT
Environments

18

This sectim disausses the IQM utility software padage installarim,
anfigration and upgrade/ ramoval procedure for both the Windows
95/98 ard NT erviraments.

Utility Installation

Fdlow the irstalla tion procedure kelow to install the RI-846 uder
W irdows 95/98/NT':

1 Run Ssap.ee o tle dover disette.

2 Slect “Adventech Ioom Utility” to install ad aarfigre the loard,
followirg the an-lire instnuctians.

3 After the Advantech Tcom Ukility anfiguation parel pops up,
Please refer to the softvare help file for more details.

4 Following apletion of the installarian, restart Wirdows 95.

PCL-846 User's Manual



Fdlowing ompletion of installation, plesse restartyour system as
prompted.

Once the board ard dr iver have been installed ard the system
restarts sucoessfully, users can exeaute any reedy-ede goplica-
tions, such as HyperTerminal to transmit/receive data, or Ramote
Acoess Service to provide dial-up networking capebility.

Configuration:

Hrer the anfigration program to install the device driver, ar click
the Tadkoar [Start ] bittan, then select the [Programs] nmeruy, then the
Advantech Toom Utility] merm ard then [Tcom]

W hen the anf igration parel poos W,

dick tte [Add Board] ittt to add a beard.

Cick the [Delete ] butm to remove a kcard.
Board Type: PCL-846

Base COM: Specifies the QM rinber of the first port. Suosequent
ports are megeed to suosequent M ninbers. For instance, if the
first port is mepped to QML0, then the secod port is megeed to
QM11 sequentially.

Base Address (200H~3F8H) : Soecifies the kase address of the first

port.  Subsequent base addresses are mepped to subsequent GM
munbers. B irstance, if the fivst port is megoed to 300H, then the

secad port is megped to 308H sequentially.

BA-846 series cards can ke installed tagether in a sirgle system as
lag as the system menoryresorras are af ficiat ad avalbble ina
systan. Different boards dnuld be assigned differat TROs.

(lick tte [Share IRQ Enable] huttm to set the dare IRD fuctio.

Chapter 3 Software Installation 19
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Share IRQ: 3,4,5,6, 7, 9 10,11, 12, 15
Vedxx Addres: 200H ~ 3F0H

After yaa £ inich the ingallatian, yai can cIck [Exit ] ad redartyar
take effect.
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Pin assignments

The following figures show the pin assignments for the card's DB-9
connectors in RS-422 and RS-485 modes.

RS-422
RS-485

Pin description (DB-9 male)

TX-(DATA-) or send data - (DTE)

TX+(DATA+) or send data + (DTE)

RX+ or receive data + (DTE)

RX - or receive data - (DTE)

GROUND

RTS - or ready to ssend -

RTS+ or ready to send +

CTS+ or clear to send +

O oINoco||Ww|ND|—

CTS- or clear to send -

RS-422 signal wiring

22

The RS-422 interface wiring is based on one-to-one principles. The
transmit lines on one side connect to the receive lines on the other
side, and vice versa. With RS-422, you can transmit and receive data
simultaneously (full duplex). The connections are as follows:

PCL-846 DTE (Male DB-9) Terminal DTE
Pin Signal Signal
1 TxD- RxD-
2 TxD+ RxD+
3 RxD+ TxD+
4 RxD- TxD-
5 GND GND
6 RTS- CTS-
7 RTS+ CTS+
8 CTS+ RTS+
9 CTS- RTS-

PCL-846 Series User's Manual



RS-485 signal wiring

The RS-485 standard supports half-duplex communication. This
means that just two wires are needed to both transmit and receive
data. Handshaking signals (such as RTS, Request To Send) are
normally used to control the direction of the data flow and to switch
the transmission accordingly. In RS-485 mode, the PCL-846 automat-
ically senses the direction of the data flow and switches the transmis-
sion direction — no handshaking is necessary. This means a user can
build an RS-485 network with just two wires. This RS-485 control is
completely transparent to the user. The Software written for half
duplex RS-232 works without the need for any modification.

DIT DIL DIL
RS 185 RS 18b RS 185
l1anscivel llanscenvcl

RS-485 wiring topology

Wiring connections are as follows:

PCL-846 DTE (male DB-9) Terminal DTE
Pin Signal Signal
2 DATA+ DATA +
1 DATA- DATA -

Chapter 4 Wiring 23
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Termination resistor setup

You can install termination resistors if necessary for impedance
matching. The card has mounting spaces for termination resistors, but
no resistors are installed at the factory. Depending on your application
you may need to solder in a single resistor to handle the DATA+/
DATA- pair (and a corresponding resistor on the other end of the
connection). The value of the resistor should equal the characteristic
impedance of the signal wires (approximately 120 Ohms).

Termination resistors TR1 ~ 4 handle Port 1
Termination resistors TR5 ~ 8 handle Port 2
Termination resistors TR9 ~ 12 handle Port 3
Termination resistors TR13 ~ 16 handle Port 4

Port 1 Port 2 Port 3 Port 4
RS-422 |TR1, TR2, |TR5, TR6, |TR9, TR10, |TR13, TR14,

TR3, TR4 |TR7, TR8 |TR11, TR12 |TR15, TR16
RS-485 |TR1 TR5 TR9 TR13
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PC I/0 Address Usage

26

Tle f dlowirg table irdicates the BC I/0 address usage assigmat. To
prevent anflicting settings of the RI-846 with other devices ar I/0

cards, you are recamered to refer this table.

I/0 Address Device

000 - 00F DMA (8237A)

020 - 021 8259A IRQ Controller

040 - 043 8253/8254 Timer/Counter

060 - 063 PPl 8255A

070 - 071 Real-Time Clock

080 - 08F DMA Page Register

0AO - OBF 8259A Interrupt Chip

0CO - ODF Second DMA Controller 8237A
OF0 - OFF Math Coprocessor

1F0- 1F8 AT Fixed Disk

200 - 20F Game 1/0

278 - 27F Parallel Printer Adaptor #2
2F8 - 2FF Serial Adaptor (COM 2)

320 - 32F XT Fixed Disk

378 - 37F Parallel Printer Adaptor #1

380 - 38F SDLC Binary Communication Adaptor
3A0 - 3AF Master Binary Communication Adaptor
3B0 - 3BF Monochrome/Parallel Adaptor
3D0 - 3DF Color Graphics Adaptor

3F0 - 3F7 Diskette Controller

3F8 - 3FF Serial Adaptor (COM 1)

PCL-846  User's Manual
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» Switch Setting

- IRQ Mode
DIP 1 (MODE 0) of S2 is used to set the IRQ mode of this card.

DIP1 : ON (Upper) position = Shared IRQ mode
DIP1 : OFF (Lower) position => Independent IRQ mode

- STANDARD/ ENHANCED Mode

DIP 2 (MODE 1) of S2 is used to set the Standard/enhanced mode of
this card.

DIP1: ON (Upper) position = STANDARD mode
DIP1 : OFF (Lower) position = ENHANCED mode

> Software Operating System Mode
Connect the left two pins of JP15 to use DOS, Windows 3.1
Connect the right two pins of JP15 to use Windows 95, NT

- SPEED Mode
DIP 1 (SPEED) of S1 is used to set the speed mode of this card.

DIP1 : ON (Upper) position = High Speed Mode or “ 8x Mode
(Frequency of Oscillator Crystal = 14.7456 MHz)

DIP1 : OFF (Lower) position =» Normal Speed Mode or 1x Mode
(Frequency of Oscillator Crystal = 1.8432 MHz)
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- STANDARD/ ENHANCED Mode

STANDARD MODE: In this mode, the I/O addresses and IRQ levels
of each port are set to their default values, as shown below. (Disable
BIOS settings of on-board COM1 ~ COM4 ports)

Port No. | 10 Address | “O) P°" R tevel®
’ Independent IRQ Share IRQ
Port 1 3F8h COM1 JP11 JP11
Port 2 2F8h COM2 JP12 JP11
Port 3 3E8h COM3 JP13 JP11
Port 4 2E8h COM4 JP14 JP11

ENHANCED MODE: In this mode, the I/0O addresses and IRQ levels
of each port are set as shown below. Make sure that the I/O addresses
of the original system (refer to Appendix A) will never conflict with
the PCL-846/847 card's [Base Address] ~ [Base Address + 1F].

IRQ Level (*)
Port No. | I/O Address
Independent IRQ Share IRQ

Base Address

Port 1 +00h JP11 JP11
Base Address

Port 2 +08h JP12 JP11
Base Address

Port 3 +10h JP13 JP11

Port4 |Base Address JP14 JP11

+18h

Appendix B Quick Reference 29



> Enable mode selection: (JP4, JP6, JP8, JP10)

*Auto: automatically senses the direction of data flow

-RTS: high RTS signal enable
-ON: always high or low status for RS-422 mode
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