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Product Warranty (2 years)

Advantech warrants to you, the original purchaser, that each of its prod-
ucts will be free from defects in materials and workmanship for two years
from the date of purchase.

This warranty does not apply to any products which have been repaired or
altered by persons other than repair personnel authorized by Advantech,
or which have been subject to misuse, abuse, accident or improper instal-
lation. Advantech assumes no liability under the terms of this warranty as
a consequence of such events.

Because of Advantech’s high quality-control standards and rigorous test-
ing, most of our customers never need to use our repair service. If an
Advantech product is defective, it will be repaired or replaced at no
charge during the warranty period. For out-of-warranty repairs, you will
be billed according to the cost of replacement materials, service time and
freight. Please consult your dealer for more details.

If you think you have a defective product, follow these steps:

1. Collect all the information about the problem encountered. (For
example, CPU speed, Advantech products used, other hardware
and software used, etc.) Note anything abnormal and list any
onscreen messages you get when the problem occurs.

2. Call your dealer and describe the problem. Please have your man-
ual, product, and any helpful information readily available.

3. Ifyour product is diagnosed as defective, obtain an RMA (return
merchandize authorization) number from your dealer. This allows
us to process your return more quickly.

4.  Carefully pack the defective product, a fully-completed Repair and
Replacement Order Card and a photocopy proof of purchase date
(such as your sales receipt) in a shippable container. A product
returned without proof of the purchase date is not eligible for war-
ranty service.

5. Write the RMA number visibly on the outside of the package and
ship it prepaid to your dealer.
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CE

This product has passed the CE test for environmental specifications
when shielded cables are used for external wiring. We recommend the use
of shielded cables. This kind of cable is available from Advantech. Please
contact your local supplier for ordering information.

Technical Support and Assistance

Step 1. Visit the Advantech web site at www.advantech.com/support
where you can find the latest information about the product.

Step 2. Contact your distributor, sales representative, or Advantech's cus-
tomer service center for technical support if you need additional
assistance. Please have the following information ready before
you call:

- Product name and serial number

- Description of your peripheral attachments

- Description of your software (operating system, version, appli-
cation software, etc.)

- A complete description of the problem

- The exact wording of any error messages

Document Feedback

To assist us in making improvements to this manual, we would welcome
comments and constructive criticism. Please send all such - in writing to:
support@advantech.com

Safety Precaution - Static Electricity

Follow these simple precautions to protect yourself from harm and the
products from damage.

1.  To avoid electrical shock, always disconnect the power from your
PC chassis before you work on it. Don't touch any components on
the CPU card or other cards while the PC is on.

2. Disconnect power before making any configuration changes. The
sudden rush of power as you connect a jumper or install a card may
damage sensitive electronic components.
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CHAPTER

Introduction

This chapter will provide information
on the features of the DAS module, a
quick start guide for installation, and
some brief information on software and
accessories for the USB-4711 Module.

Sections include:

* Features

» Applications

+ Installation Guide
+ Software Overview

* Device Driver
Programming Roadmap



Chapter 1 Introduction

Thank you for buying the Advantech USB-4711 data acquisition module.
The Advantech USB-4711 is a powerful data acquisition (DAS) module
for the USB port. It features a unique circuit design and complete func-
tions for data acquisition and control.

1.1 Features

USB-4711 has the most requested measurement & control functions:
* 16 single-ended analog input channels

* 12-bit resolution A/D converter, with up to 100 kS/s sampling rate
« 8 digital input & 8 digital output channels (TTL Level)

* 2 analog output channels

* 16-bit programmable counter/timer x 1

* Programmable gain for each analog input channel

* Automatic channel/gain scanning

* On-board 1K samples FIFO buffer for Al channels

* No need for external power

* Device status LED indicator

* Removable on-module wiring terminal

* Supports high-speed USB 2.0

* Auto calibration function

* Hot swappable

Note: The USB chip on your system may have a limita-
tion on the number of USB devices it will support.
Normally, only five USB-4711 devices can be
supported.

Note: The power output of an USB port is 500 mA,
while the USB-4711 requires 360 mA (typical).
This means that if an USB hub is used, it will
need an external power supply to support more
than one USB-4711 device.
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1.1.1 Programmable Gain for Each Analog Input Channel
& Automatic Channel/Gain Scanning

USB-4711 features an automatic channel/gain scanning circuit. This cir-
cuit design controls multiplexer switching during sampling. You can set
different gain values for each channel according to their needs for the cor-
responding range of input voltage. The gain value settings selected are
stored in SRAM. This flexible design enables multi-channel and high-
speed sampling for high-performance data acquisition (up to 100 kS/s).

1.1.2 On-board FIFO (First-In-First-Out) Memory
USB-4711 provides an on-board FIFO memory buffer, storing up to 1K
A/D samples. This useful feature enables a continuous high-speed data
transfer with a more flexible and predictable performance on operating
systems.

1.1.3 Plug & Play Function

USB-4711 is a portable Plug-&-Play device that fully complies with the
USB 2.0 specification. During module installation, all bus-related config-
urations such as base I/0 address and interrupts are conveniently taken
care of by the Plug-&-Play function. You have virtually no need to set
any jumpers or DIP switches.

Note: For detailed specifications of USB-4711, please
refer to Appendix A, Specifications.

1.2 Applications

* Transducer and sensor measurements
* Waveform acquisition and analysis
* Process control and monitoring

* Vibration and transient analysis

3 Chapter 1



1.3 Installation Guide

Before you install your USB-4711 module, please make sure you have
the following necessary components:

* USB-4711 DAS Module
USB-4711 User Manual
Shielded USB 2.0 cable (1.8 m)

* Driver software Advantech DLL drivers (included in the companion
CD-ROM)

* Personal computer or workstation with a USB port (running Windows
2000, or XP)

Some application software is also available for enhanced operation. USB-
4711 works with ActiveDAQ, ADAQview and other third-party software
packages.

After you have the necessary components and maybe some accessories
for enhanced operation of your USB DAS module, you can then begin the
installation procedure. Figure 1.1 on the next page provides a concise
flow chart to give a broad picture of the software and hardware installa-
tion procedures.

USB-4711 User Manual 4



Install Driver from CD-ROM

—

Install hardware

—

Use driver utility to configure
hardware

—

Use test utility to test
hardware

—

Read examples & driver
manual

—

Start to write your own application

Figure 1.1: Installation Flow Chart
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1.4 Software Overview

Advantech offers a rich set of DLL drivers, third-party driver support and
application software to help fully exploit the functions of your USB-4711
module:

* Device Drivers (on the companion CD-ROM)
* LabVIEW driver

» Advantech ActiveDAQ

* Advantech ADAQView

1.4.1 Programming Choices for DA&C Module:

You may use Advantech application software like Advantech Device
Drivers. On the other hand, advanced users are allowed to use register-
level programming as another option, although this is not recommended
due to its laborious and time-consuming nature.

1.4.2 Device Drivers

The Advantech Device Drivers software is included on the companion
CD-ROM. Advantech’s Device Drivers features a complete I/0 function
library to help boost your application performance. The Advantech
Device Drivers for Windows 2000/XP works seamlessly with develop-
ment tools such as Visual C++, Visual Basic, Inprise C++ Builder, and
Inprise Delphi.
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1.5 Device Driver Programming Roadmap

This section will provide a roadmap to demonstrate how to build an appli-
cation from scratch using Advantech Device Drivers with your favorite
development tools such as Visual C++, Visual Basic, Delphi, or C++
Builder. The step-by-step instructions on how to build your own applica-
tions using each development tool will be given in the Device Drivers
Manual. Moreover, a rich set of example source code is also given for
your reference.

1.5.1 Programming Tools
Programmers can develop application programs with the following devel-
opment tools:

* Visual C++
* Visual Basic
* Delphi

e C++ Builder

For instructions on how to begin programming in each development tool,
Advantech offers a Tutorial Chapter in the Device Drivers Manual for
your reference. Please refer to the corresponding sections in this chapter
on the Device Drivers Manual to begin your programming efforts. You
can also look at the example source code provided for each programming
tool, since they can get you very well oriented.

The Device Drivers Manual can be found on the companion CD-ROM.
Alternatively, if you have already installed the Device Drivers on your
system, The Device Drivers Manual can be readily accessed through the
Start button:

Start/Programs/Advantech Automation/Advantech Device Manager
/Device Driver’s Manual

The example source code can be found under the corresponding installa-
tion folder such as the default installation path:

\Program Files\Advantech\ADSAPI\Examples

For information about using other function groups or other development
tools, please refer to Creating Windows 2000/XP Applications with
Device Drivers chapter and the Function Overview chapter in the Device
Drivers Manual.
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1.5.2 Programming with Device Drivers Function Library
Advantech Device Drivers offer a rich function library that can be uti-
lized in various application programs. This function library consists of
numerous APIs that support many development tools, such as Visual
C++, Visual Basic, Delphi and C++ Builder.

1.5.3 Troubleshooting Device Drivers Error

Driver functions will return a status code when they are called to perform
a certain task for the application. When a function returns a code that is
not zero, it means the function has failed to perform its designated func-
tion. To troubleshoot the Device Drivers error, you can pass the error
code to DRV_GetErrorMessage function to return the error message.
Alternatively, you can refer to the Device Drivers Error Codes Appendix
in the Device Drivers Manual for a detailed listing of Error Codes, Error
IDs and the Error Messages.

USB-4711 User Manual 8



CHAPTER

Installation

This chapter has a package item check-
list, proper instructions about unpack-
ing and step-by-step procedures for
both driver and USB installation..

Sections include:

» Unpacking

* Driver Installation

» Hardware Installation

* Device Setup & Configuration
* Device Testing

» Hardware Uninstallation



Chapter 2 Installation

2.1 Unpacking

After receiving your USB-4711 package, please inspect its contents first.
The package should contain the following items:

» USB-4711 Module
+ Shielded USB 2.0 Cable (1.8 m)
* Companion CD-ROM (DLL driver included)

¢ User Manual

The USB-4711 Module harbors certain electronic components vulnerable
to electrostatic discharge (ESD). ESD could easily damage the integrated
circuits and certain components if preventive measures are not carefully
paid attention to. Before removing the module from the antistatic plastic
bag, you should take following precautions to ward off possible ESD
damage:

* Touch the metal part of your computer chassis with your hand to dis-
charge static electricity accumulated on your body. One can also use a
grounding strap.

» Make contact between the antistatic bag and ground before opening the
bag.

After taking out the module, you should first:

Inspect the module for any possible signs of external damage (loose or
damaged components, etc.). If the module is visibly damaged, please
notify our service department or our local sales representative immedi-
ately. Avoid using a damaged module with your system.

* Avoid physical contact with materials that could hold static electricity
such as plastic, vinyl and Styrofoam.

USB-4711 User Manual 10



2.2 Driver Installation

We recommend you install the software driver before you install the
USB-4711 module into your system, since this will guarantee a smooth
installation process.

The 32-bit DLL driver Setup program for the USB-4711 module is
included on the companion CD-ROM that is shipped with your module
package. Please follow the steps below to install the driver software:

Step 1: Insert the companion CD-ROM into your CD-ROM drive.

Step 2: The Setup program will be launched automatically if you have
the auto-play function enabled on your system. When the Setup Program
is launched, you’ll see the following Setup Screen.

Note: If the auto-play function is not enabled on your
computer, use Windows Explorer or Windows Run
command to execute Setup.exe on the companion
CD-ROM.

eAutomation

ADMNTECH

|l}/c‘.’1(3 [evice [priver Glave. shb

Figure 2.1: The Setup Screen of Advantech Automation Software

Step3: Click Continue, and select the Installation option
11 Chapter?2



Step4: Select the specific device and then just follow the installation
instructions step by step to complete your device driver installation and
setup.

For further information on driver-related issues, an online version of the
Device Drivers Manual is available by accessing the following path:

Start\Programs\Advantech Automation

\Advantech Device Manager\Device Driver’s Manual

2.3 Hardware Installation

Note: Make sure you have installed the software driver
before you install the module (please refer to
Section 2.2 Driver Installation)

After the DLL driver installation is completed, you can now go on to
install the USB-4711 module in any USB port that supports the USB 2.0
standard, on your computer. It is suggested that you refer to the com-
puter’s user manual or related documentation if you have any doubts.
Please follow the steps below to install the module on your system.

Step 1: Touch the metal part on the surface of your computer to neutral-
ize the static electricity that might be in your body.

Step 2: Plug your USB module into the selected USB port. Hold the mod-
ule only by its edges Plug the module firmly into place. Use of excessive
force must be avoided; otherwise the module might get damaged.

Note: In case you installed the module without installing
the DLL driver first, Windows 2000/XP will recog-
nize your module as an “unknown device” after
reboot, and will prompt you to provide necessary
driver. You should ignore the prompting messages
(just click the Cancel button) and set up the driver
according to the steps described in Section 2.2
Driver Installation.

USB-4711 User Manual 12
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v Floppy disk controllers
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£y Mice and other pointing devices

-3 Maritors

o B8 Metwork adapters

.- 5 Ports (COM & LFT)

#-42 SCSI and RAID controllers
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]-- System devices
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-8 Universal Serial Bus controllers

| | |
Figure 2.2: The Device Name Listed on the Device Manager

Note: If your module is properly installed, you should
see the device name of your module listed on the
Device Manager tab. If you see your device name
listed, but marked with an exclamation sign “I”
(Fig. 2-4), it means your module has not been
correctly installed. In this case, remove the mod-
ule from Device Manager by selecting its device
name and press the Remove button. Then go
through the driver installation process again.

You can check the Device Properties to see if your device is running
under "Full Speed" mode (USB 1.1) or "High Speed" mode (USB 2.0).
See figure 2.3 on the next page.
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Advantech USB4711 Device Properties I

General I Driver |

% Advantech USB4711 Device

21|

Device type: Advantech DAKC USB Device
Manufacturer: Advantech Co., Ltd.
Locaior: USBA711 DAL DevieefS) |
~ Device status //
This device is working propetly. ;]
If you are having with this device, £lick Troubleshooter to

start the troubleshogter.

FS: USB1.1
HS: USB2.0

Device usage:

IUse this device (enable)

ok |

Figure 2.3: USB-4711 Device Speed

Note:
mode(USB 1.1) is 25 kS/s.

,.%, Device Manager

The maximum sampling rate under FS

8 [[B3]

J Action  Wiew |J L |

ADYANTEC-ROStBack,

B@ advantech DARC IO cards
Computer

{2 Disk. drives

El Display adapters

%) DVD{CD-ROM drives

52 Floppy disk contrallers

=3 Floppy disk drives

{85 Humnan Interface Devices

=2 IDE ATAJATAPI controllers

@ Keyboards

™y Mice and other pointing devices
@ Maonitors

B8 Metwork adapters

= c@ Other devices

L&) USB4711 DARC Device(HS)
Parts (COM & LPT)

+ @é SCSI and RAID controllers

Figure 2.4: The Exclamation Mark (!) Indicates Improper Installation
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After your module is properly installed with your system, you can now
configure your device using the Advantech Device Manager that has
itself already been installed on your system during driver setup. A com-
plete device installation procedure should include device setup, configu-
ration and testing. The following sections will guide you through the
Setup, Configuration and Testing of your device.

2.4 Device Setup & Configuration

Advantech Device Manager is a utility that allows you to set up, config-
ure and test your devices, and later stores your settings in the system reg-
istry. These settings will be used when you call the APIs of Advantech
32-bit DLL drivers.

2.4.1 Setting Up the Device

Step 1: To complete the device setup and configuration procedures, you
must first install the device along with its driver. (Please refer to the
previous section of Chapter 2 for detailed installation instructions).

Step2: You can view the device(s) already installed on your system (if
any) in the Installed Devices list box. If you haven’t installed any devices,
you might see a blank list.

Deviee [lanager

My Computer

Advantech DEMO Board
-3% Advantech PCI-1680
== Advantech PCI-1710/LHGHGL

-3% Adventech PCI-1711

3% Advantech PCI-1711L{(PCI-1731)
3% Adventech PCI-1712

3% Adventech PCI-1713

g Advantech PCI 1?14."UL

—_—
m—
m—
f—
.
—
—
—

Figure 2.5: The Advantech Device Manager Dialog Box
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Note: If you have properly installed the device driver but still
can't find it in Advantech Device Manager, please
close the Advantech Device Manager and restart it.

2.4.2 Configuring the Device

Step 3: Click “Setup” button and you will see the “Device Setting “dialog
box as follow. On the Device Setting dialog box, you can specify the volt-
age output range for the 2 D/A channels and perform the AO/AI
calibration function.

Note: Please refer to Appendix C for a detailed calibration
procedure.

Figure 2.6: The Device Setting Dialog Box

USB-4711 User Manual 16



2.5 Device Testing

Following the Setup and Configuration procedures to the last step
described in the previous section, you can now proceed to test the device
by clicking the Test Button in the /O Device Installation dialog window.
In the Device Test dialog window, you are free to test various functions of
USB-4711 on the Analog input, Analog output, Digital input, Digital out-
put or Counter tabs.

2.5.1 Testing Analog Input Function

Click the Analog Input tab to bring it up to front of the screen. Select the
input range for each channel in the Input range drop-down boxes. Config-
ure the sampling rate on the scroll bar. Switch the channels by using the
up/down arrow.

o
-
o
e
[
5
G
-

Figure 2.7: Analog Input Tab in the Device Test Dialog
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2.5.2 Testing Analog Output Function

Click the Analog Output tab to bring it up to the foreground. The Analog
Output tab allows you to output quasi-sine, triangle, or square waveforms
generated by the software automatically, or output single values manu-
ally. You can also configure the waveform frequency and output a volt-
age range.

Figure 2.8: Analog Output Tab in the Device Test Dialog
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2.5.3 Testing Digital Input Function

Click the Digital Input tab to show the Digital Input test panel as seen
below. By the color of the LEDs, you can easily discern whether the sta-
tus of each digital input channel is high or low.

Red lamp: High Green lamp: Low
Ad i )

D=1

Figure 2.9: Digital Input Tab in the Device Test Dialog

2.5.4 Testing Digital Output Function
Click the Digital Output tab to bring up the Digital Output test panel as
shown below. By pressing the buttons on each tab, you can easily set each
digital output channel as high or low for the corresponding port.
-1 1] ]

Figure 2.10: Digital Output Tab in the Device Test Dialog
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2.5.5 Testing Counter Function

Click the Counter Tab to show its test panel. The counter channel (Chan-
nel 0) offers the Event counting function. If you select Event counting,
you need to first connect your clock source to pin EVT_IN.

Figure 2.11: Counter Tab in the Device Test Dialog

Only after your module device is properly set up, configured and tested,
can the device installation procedure be considered complete. After the
device installation procedure is completed, you can safely proceed to the
next chaptet, Signal Connections.
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2.6 Hardware Uninstallation

Though the Advantech USB modules are hot swappable, we still recom-
mend you to follow the hardware un-installation procedure to avoid any
unpredictable damages to your device or your system.

Step1: Close the applications of the USB module (ex. Advantech Device
Manager).

Step2: Right click the “Unplug or Eject Hardware” icon on your task bar.

Select the device you want o unplug or eject, and then click Stop. 'When
‘Windows notifies you that it iz safe to do so unplug the device from pour
computer,

Hardware devices:

USE Mazs Storage Device
Advantech USB4711 Device

Advantech USB4711 Device at Location 0

Froperties | Stop |

" Display device components
IV Shew Unplug/Eject icon on the taskbar Cloze |

Figure 2.12: Unplug or Eject Hardware Dialog
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Step3: Select “Advantech USB4711 Device” and press “Stop” Button.

Confirm devices to be stopped, Choose OK. to continue.

windows will attempt to stop the following devices. After the devices are
stopped they may be removed safely.

& Advantech USE4711 Device

()3 I Cancel |

Figure 2.13: Stop a Hardware device dialog box

Step4: Unplug your USB device from the USB port.

Note: Please make sure that you have closed the appli-
cation programs before unplugging the USB
device, otherwise some unexpected system
errors or damages may happen.
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CHAPTER

Signal Connections

This chapter provides useful informa-
tion on how to connect input and output
signals to the USB-4711 via the I/O
connectors..

Sections include:

* Overview

* 1/O Connectors

* Analog Input Connections

* Analog Output Connections
* Trigger Source Connections

+ Field Wiring Considerations



Chapter 3 Signal Connections

3.1 Overview

Maintaining good signal connections is one of the most important factors
in ensuring that your application system is sending and receiving data
correctly. A good signal connection can avoid unnecessary and costly
damage to your PC and other hardware devices.

3.2 1/0 Connectors

USB-4711 is equipped with plug-in screw-terminal connectors that
facilitate connection to the module without terminal boards or cables.

3.2.1 Pin Assignment
Figure 3.1 on next page shows the pin assignments for the five 10-pin I/O
connectors on USB-4711.

Warning: The two ground references AGND and DGND
should be used separately for their designated
purpose. Do not connect them together.
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b Al10

o Alll
DGND AGND
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o Al13

bl All4

o J All5
DGND L | acno

External Control
2-A0
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z| 2| 2| 2| 2
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=
[
+ OutputV -

Figure 3.1: I/0 Connector Pin Assignment
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3.2.2 1/0 Connector Signal Description

Table 3.1: I/O Connector Signal Description

Signal Reference | Direction | Description

Name

Al<0...15> | AGND Input Analog Input Channels 0
through 15.

AIGND - - Analog Input Ground.

AQO0 AGND Output Analog Output Channels 0/1.

AO1

AOGND - - Analog Output Ground. The
analog output voltages are ref-
erenced to these nodes.

DI<0..7> DGND Input Digital Input channels.

DO<0..7> | DGND Output Digital Output channels.

DGND - - Digital Ground. This pin supplies
the reference for the digital
channels at the I/O connector.

GATE DGND Input A/D External Trigger Gate.
When GATE is connected to +5
V, it will disable the external
trigger signal to input.

EXT _TRG | DGND Input A/D External Trigger. This pin is
external trigger signal input for
the A/D conversion. A low-to-
high edge triggers A/D conver-
sion to start.

EVT_IN DGND Input External events input channel.
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3.2.3 LED Indicator Status Description

The USB Module is equipped with a LED indicator to show the current
status of the device. When you plug the USB device into the USB port,
the LED indicator will blink five times and then stay lit to indicate that it
is on. Please refer to the following table for detailed LED indicator status
information.

Table 3.2: LED Indicator Status Description

LED Status Description

ON Device ready for work
Off Device not ready to work
Slow Blinking (5 times) Device Initialization

Fast Blinking Device working
(Depends on data transfer speed).
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3.3 Analog Input Connections

USB-4711 supports 16 single-ended analog inputs. Each individual input
channel is software-selected.

3.3.1 Single-ended Channel Connections

The single-ended input configuration has only one signal wire for each
channel, and the measured voltage (Vm) is the voltage of the wire as ref-
erenced against the common ground.

A signal source without a local ground is also called a “floating source”.
It is fairly simple to connect a single-ended channel to a floating signal
source. In this mode, USB-4711 provides a reference ground for external
floating signal sources.

Figure 3.2 shows a single-ended channel connection between a floating
signal source and an input channel on USB-4711.

Internal External
ao [
[k
Al1
—1{ Multiplexers E ( + Floating
5 Vs Signal
. Al15 ® Source
PGIA
'y
Measured v -
Voltage m
a0 AGND
I/O Connector

Figure 3.2: Single-Ended Input Channel Connection
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3.4 Analog Output Connections (Voltage)

USB-4711 provides two analog output channels, AOO and AO1. Figure
3-3 shows how to make analog output connections on USB-4711.

Internal External
ACO
—>| DAO LOAD

DATA BUS AQGND

. AO1 T

LOAD

1/O Connector

Figure 3.3: Analog Output Channel Connections

3.5 Trigger Source Connections

3.5.1 Internal Pacer Trigger Connection

USB-4711 provides two 16-bit counters connected to a 10 MHz clock.
Counter 0 is a counter that counts events from an input channel. Counter
1 is a 16-bit timer for pacer triggering. A low-to-high edge from the
Counter 1 output will trigger an A/D conversion on USB-4711.

3.5.2 External Trigger Source Connection

In addition to pacer triggering, USB-4711 also allows external triggering
for A/D conversions. When GATE is connected to a +5V DC source, the
external trigger function is thereby disabled. And the external trigger
function will be enabled once the +5V DC source is removed.

100k max.
i igipgigigigipgigipgigigigigipgipgin
GATE 1 |

~

I O - O - O - O I,
Al Data e e e e = = =
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3.6 Field Wiring Considerations

* When you use USB-4711 to acquire data from outside, noises in the
environment might significantly affect the accuracy of your measure-
ments if due cautions are not taken. The following measures will be
helpful to reduce possible interference running signal wires between
signal sources and the USB-4711.

* The signal cables must be kept away from strong electromagnetic
sources such as power lines, large electric motors, circuit breakers or
welding machines, since they may cause strong electromagnetic inter-
ference. Keep the analog signal cables away from any video monitor,
since it can significantly affect a data acquisition system.

« If the cable travels through an area with significant electromagnetic
interference, you should adopt individually shielded, twisted-pair wires
as the analog input cable. This type of cable has its signal wires twisted
together and shielded with a metal mesh. The metal mesh should only
be connected to one point at the signal source ground.

* Avoid running the signal cables through any conduit that might have
power lines in it.

* If you have to place your signal cable parallel to a power line that has a
high voltage or high current running through it, try to keep a safe dis-
tance between them. Or place the signal cable in a right angle to the
power line to minimize the undesirable effect.
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Appendix A Specifications

A.1 Analog Input

Channels 16 Channels Single-Ended
Resolution | 12 bits [ FIFO Size ‘ 1K Samples
Sampling Rate 100 kS/s
Input Gain 05 |1 2 4 8
Rande [ Gain Code [0 |1 |2 3
List Bipolar (V) +10 [£5 |25 |#1.25 +0.625
Drift Gain 05 |1 2 4 8
Zero (uV/° C) +30
Gain (ppm/° C) 30 |30 |30 30 30
Small Gain 05 |1 2 4 8
giagnn;vlvidth Bandwidth (MHz) 06411 |17 14 0.75
for PGA
Input Overvoltage 30 V max.
Input Impedance 1GQ
Accuracy |DC INLE(LSB) |1 1 1 1 2
DNLE(LSB) | 1 1 1 1 1
AC SINAD 68 dB
THD -88 dB
ENOB 11 bit
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A.2 Analog Output:

Channels 2

Resolution 12 bits FIFO Size N/A

Throughput 2 kHz

Operating Mode Single output

Output Range 0~5, 0~10, 5, +10

Accuracy DC INLE +1LSB
DNLE +1LSB

Dynamic Slew Rate 0.7 Vlus

Performance Settling Time | 100 s (to £1/2 LSB of FSB)

Driving Capability | 5 MA

Output Impedance | 0.1 max.

A.3 Non-Isolated Digital Input/Output

Input Channels 8 Non-Isolation TTL

Input Voltage Low 0.0 Vdc (Min) / 1.0Vdc (Max)

High 2.0 Vdc (Min) / 5.0Vdc (Max)

Output Channels | 8 Non-Isolation TTL

Output Voltage | Low 0.4 Vdc / -6mA (Sink)

High 2.4 Vdc / 6mA (Source)
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A.4 Counter

Channels 1

Resolution 32-bit software base Capability TTL level

Input Frequency | 1 kHz max.

Clock Input Low 0.0 Vdc (Min) / 1.0 Vdc (Max)
High 2.0 Vdc (Min) / 5.0 Vdc (Max)

Gate Input Low 0.0 Vdc (Min) / 1.0 Vdc (Max)
High 2.0 Vdc (Min) / 5.0 Vdc (Max)

A.5 General

1/0 Connector Type

Removable 10-pin screw terminal x 5

Dimensions

145 x 100 mm (5.7 X 3.9")

Power Consumption

360 mA @ +5.0V Typical 450 mA @ +5.0 V max.

Temperature

Operation 0~60 (32~140)
(refer to IEC 68-2-1, 2)
Storage -20~70 (-4~158)

Relative Humidity

5~ 95 % RH non-condensing (refer to IEC 68-2-1, 2)
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Appendix B Function Block

A UsB 2.0

CN-B

;

USB Slave

Power

7T

FIFO

ADC Control

CPLD

—

ADC

L0

DAC Control

DAC

ﬁ

:

IEEIE

Dio noa?ﬂ ”

DIo

CPU

4 ) Flash

AlO ~ AI15 (D/S)

AQ00/AO1

EXT_TRG
GATE
EVENT_CNT_IN
DIO ~ DI7 (TTL)
DOO ~DO7 (TTL)
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Appendix C Calibration

This section provides brief information on USB-4711 calibration. Regu-
lar calibration checks are important to maintain accuracy in data acquisi-
tion and control application. The calibration utility is included in
Advantech Device Manager.

USB-4711 modules are calibrated at the factory for initial use. However,
a recalibration of the analog input and the analog output function is rec-
ommended every six months.

We provide a calibration function on the Advantech Device Manager to
assist you with analog input/output channel calibration. The calibration
function makes calibration an easy job. With a variety of prompts and

graphic displays, this function will lead you through the calibration and
setup procedures, showing you all the correct settings and adjustments.

To perform a satisfactory calibration, you will need a 4%4-digit digital
multi-meter and a voltage calibrator or a stable, noise-free DC voltage
source.

Note: Before you calibrate the analog input/output func-
tion, you should turn on the power for at least 15
minutes to make sure the DA&C module is already
stable.
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C.1 Analog Output Calibration

The following steps will guide you through the USB-4711 analog output
channel software calibration.

Step1: Click the Setup button in the Advantech Device Manager window
(Figure D.1) to launch the USB-4711 Device Setting window (Figure
D.2)

Your ePlatform Pariner

Deviee [lanager

El- 81 My Computer

Advantech DEMO Board
-3% Advantech PCI-1680
-2 Advantech PCI-1710/LHGHGL
-3% Adventech PCI-1711
3% Advantech PCI-1711L{(PCI-1731)
3% Adventech PCI-1712
3% Adventech PCI-1713

S—
m—
m—
—
.
—
—
—

Figure C.1: Click the Setup button to Launch the Device Setting

Step2: Select the channel and its output range. (Corresponding to your
AO range setting)

Step3: Click the Calibration button to start the calibration process. The
Calibration Wizard window will pop up.

Note: Each calibration process can calibrate only
one channel and one output range at a time.
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Figure C.2: Click the Calibration Button to Start Calibrating

Step4: Follow the instructions of the Calibration Wizard and click the
Next button to proceed to the next step.

Figure C.3: The Calibration Wizard of AO Channel Calibration
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Step5: At this step, the Wizard will output OV on the channel you
selected. Please check that the value on the meter is in this range. If the
value does not fit, please perform an adjustment. There are 3 ways to per-
form the adjustment.

1. Move the slider.

2. Input the adjusted value. Note that the effect will only take place if the
Set button is pressed.

3. Press Default. This will load the factory default values.

The value on the meter will change after you modify the Adjust Value.
Please check that the value on the meter is in the range again. If the value
fits the condition, press the [Next] button to continue.

Figure C.4: The Adjustment Process of Offset Calibration

Step6: This step is to adjust Span. The Wizard will output a voltage value
on the channel you selected. (Depending on the output range). The steps
of span calibration are quite similar to those of the offset calibration (Step
5). Follow the instructions of the Calibration Wizard. If the value fits the
condition, press Next to continue.
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Figure C.5: The Adjustment Process of Span Calibration

Step 7: After span calibration, you have successfully calibrated your
USB-4711 device. Please press Finish to finish it.

Figure C.6: Calibration Finished

Step 8: The wizard will display a dialog to inform you that the current
calibration data of this channel will be overwritten if you click Yes. Oth-
erwise click No to give up the data.
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Figure C.7: Data will be Overwritten

Note: It is not necessary to re-calibrate the AO chan-
nels after changing the out range setting.

C.2 Analog Input Calibration

The following steps will guide you through the USB-4711 analog input
channel software calibration.

Note: Make sure that you have calibrated your analog output channel 0
before you progress analog input calibrating. Please refer to Section C.1
for the detail step-by-step process of analog output calibration.

Step1: Click the Setup button in the Advantech Device Manager window
to launch the USB-4711 Device Setting window.

Step2: Click the Calibration button of AI Calibration to start the calibra-
tion process. The Calibration Wizard window will pop up.
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Figure C.8: Click Calibration Button of AI Calibration to Start Calibrating

Step3: Follow the instructions of the Calibration Wizard and click the
“Next” button to proceed to the next step.

Figure C.9: The Calibration Wizard of AI Channel Calibration
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Step4: You can start calibrating by clicking “Start” button or restore to
the default setting by “Default” button. Click “Start”.

Figure C.10: Start Calibration or Restore to Default Setting

Step5: The status windows shows that the calibration success, click
“Next” to continue.

Figure C.11: Analog Calibration Successfully Completed.

Note: If the calibration can not successfully completed. Please recalibrate
the analog output channel O first.
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Figure C.12: Analog Calibration Failed..
Step 6: You have successfully calibrated your device. Please press
“Finish” to close Calibration Wizard and “Yes” if you want to save the

calibration data.
Calibration Wizaxd : Finish

Figure C.13: Close Calibration Wizard

Figure C.14: Save The Calibration Data
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C.3 Firmware Download Utility

The firmware download utility can help you update your device’s
firmware to the newest version to get the latest bug fixes and function
improvements.

USB Firmware Download Utility
USB-4711

-
PCI-BUS
ISA-BUS
PCi104

Compact PCI

MIC - 2000

Figure C.15: Install Firmware Download Utility Screen

Note: After installation, the USB firmware download
utility is located at C:\Program Files\Advan-
tech\ADSAPI\Utilities by default.

Note: You can get the newest firmware from Advantech’s
website: www.advantech.com

The steps on the following pages will guide you through the USB-4711
firmware update.
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Step1 - Select Device: Launch the firmware download utility and press
“Select...” button to choice the target device. You can check the working
firmware version at the “Firmware Version” item.

Figure C.16: USB Download Utility

Step2 - Select Firmware File: Press “Load...” button to select the
firmware.

CATSBE4711_1.02.4 bin

Figure C.17: Firmware Selection
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Step3 - Download Firmware: Press “Download” to start downloading
the firmware to your target device. Then press “OK”, unplug your device

and reinstall it to bring the new settings effective.
PLE d

CATSB4711 1

Figure C.18: Firmware Download Completed.
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