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The documentation and the software included with this product are copyrighted 2012
by Advantech Co., Ltd. All rights are reserved. Advantech Co., Ltd. reserves the right
to make improvements in the products described in this manual at any time without
notice. No part of this manual may be reproduced, copied, translated or transmitted
in any form or by any means without the prior written permission of Advantech Co.,
Ltd. Information provided in this manual is intended to be accurate and reliable. How-
ever, Advantech Co., Ltd. assumes no responsibility for its use, nor for any infringe-
ments of the rights of third parties, which may result from its use.

Intel and Pentium are trademarks of Intel Corporation.
Microsoft Windows and MS-DOS are registered trademarks of Microsoft Corp.
All other product names or trademarks are properties of their respective owners.

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

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 installation. 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 testing, most of
our customers never need to use our repair service. If an Advantech product is defec-
tive, 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 manual, product,
and any helpful information readily available.

3. If your 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 warranty service.

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

Part No. 2003170610 Edition 1
Printed in Taiwan April 2012
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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.

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

2. Contact your distributor, sales representative, or Advantech's customer 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, application software,
etc.)

— A complete description of the problem
— The exact wording of any error messages

Before setting up the system, check that the items listed below are included and in
good condition. If any item does not accord with the table, please contact your dealer
immediately.

m  PCI-1706U card

B Companion CD-ROM (Driver and SDK included)

B User Manual

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

damage.

B 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.

®  Disconnect power before making any configuration changes. The sudden rush
of power as you connect a jumper or install a card may damage sensitive elec-
tronic components.
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Chapter

Introduction

This chapter will provide informa-
tion on the features of the PCI-
1706U cards, a quick installation-
guide, together with some brief
information on software and
accessories.

Sections include:

H Features

W Applications

M Installation Guide

B Software Overview

B Device Drivers Programming
Roadmap

B Accessories




1.1

Thank you for buying the Advantech PCI-1706U.

PCI-1706U is an advanced high-performance multifunction card based on the Uni-
versal PCI Bus. With a large FIFO of 8K Sample, the maximum sampling rate of PCI-
1706U is up to 250 kS/s with 8 A/D converters simultaneously sampling on each
channel. The PCI-1706U has two 12-bit D/A output channels, 16 digital input/output
channels, and two 32-bit Time/counter channels so that it can provide specific func-
tions for different application requirements.

1.2

PCI-1706U offers the following main features:

8 differential analog inputs

8 A/D converters simultaneously sampling

16-bit A/D converter, with up to 250kHz sampling rate for each channel
Programmable gain

Onboard FIFO memory up to 8K Sample

Multiple A/D triggering modes

Programmable pacer/counter

BoardID™ switch

Universal PCI Bus (supports 3.3V or 5V PCI bus signals)
Some of the features are described in details from the next page.

1.2.1

PCI-1706U card supports PCI bus mastering DMA for high-speed data transfers. By
setting a block of memory in the PC, the card performs bus-mastering data transfers
without CPU intervention. The CPU is freed to perform other more urgent tasks such
as data analysis and graphic manipulation. The function allows users to run all I/O
functions simultaneously at full speed without losing data.

1.2.2

PCI-1706U card is capable of simultaneous sampling with dedicated A/D converter
circuit for each analog input channel.

1.2.3

PCI-1706U card supports three kinds of trigger modes for A/D conversion: software
triggering, internal pacer triggering and external pacer triggering.

The software trigger can acquire a sample whenever needed, while the internal pacer
saves CPU loading by triggering the sampling at a pre-programmed frequency. An
external pacer can be used for triggering by external frequency source.

1.2.4

There is 8k of FIFO sample memory on PCI-1706U. This is an important feature for
faster data transfers and more predictable performance under Windows systems.
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1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

1.3

PCI-1706U card features software auto calibration application. It provides convenient
method for user calibration processing.

The PCI-1706U goes further with 2 analog output channels, It is for users to differen-
tiate according to what they really need as the best solution

The PCI-1706U provides16 digital input channels and 16 digital output channels.
Users are left with great flexibility to design and customize their applications accord-
ing to their specific needs

PCI-1706U provides a programmable timer counter for generating pacer trigger for
the A/D conversion. It includes twoindividual32-bit counters of 10 MHz clock. The two
counters are cascaded together to make a 64-bit timer for pacer trigger time base.

PCI-1706U has a built-in DIP switch that helps define each card’s ID when multiple
PCI-1706U cards have been installed on the same PC chassis. The BoardID setting
function is very useful when building a system with multiple PCI-1706U cards. With
the correct BoardID settings, you can easily identify and access each card during
hardware configuration and software programming.

Note!  For detailed specifications of the PCI-1706Ucards, please refer to
|—| Appendix A, Specifications.

The following are some of the possible applications of PCI-1706U cards:
B Testing Instruments
B Vibration Testing
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1.4

1.5

1.5.1

Before you install your PCI-1706U card, please make sure you have the following
necessary components:
B PCI-1706U DA&C card
m  PCI-1706U User Manual
B Driver software
Advantech DAQNavi SDK and drivers (included in the companion CD-ROM)
B Wiring cables
PCL-10168-1, PCL-10168-2 (optional)
B Wiring board
ADAM-3968 (optional)
®m  Computer
Personal computer or workstation with a PCl-bus slot (running Windows 2000,
XP, Vista or Windows 7)
Some optional components are also available for enhanced operation: After you get
the necessary components and maybe some of the accessories for enhanced opera-
tion of your Multifunction card, you can then begin the installation procedures. Figure
1.1 on the next page provides a concise flow chart for a broad picture of the software
and hardware installation procedure:

Install Driver from CD-ROM

<7

Use Navigator to configure device

7

Use Device Test to test device

~Z

Read examples & manual

<z

Start to write your own application

Figure 1.1 Installation Flow Chart

Advantech offers a rich set of APIs, third-party driver supports and application soft-
ware to help fully utilize the functions of your PCI-1706U cards:

B Device Drivers (on the companion CD-ROM)

®  DAQNavi SDK

You may use Advantech application software such as Advantech Device Drivers. On
the other hand, advanced users may choose register-level programming, although it
is not recommended due to its laborious and time-consuming nature.

PCI-1706U User Manual 4



1.5.2

1.6

1.6.1

The Advantech Device Drivers software is included on the companion CD-ROM. |t
also comes with all Advantech DA&C cards. Advantech’s device drivers feature a
complete 1/O function library to help boost your application performance. The Advan-
tech Device Drivers for Windows 2000, XP, Vista or Windows 7 works seamlessly
with development tools such as Visual C++, Visual C#, Visual Basic.NET, Borland
C++ Builder and Borland Delphi.

This section will provide you a roadmap to demonstrate how to build an application
from scratch using Advantech Device Drivers with your favorite development tools
such as Visual C++, C#, Visual Basic.NET, Delphi and C++ Builder. The step-by-step
instructions on how to build your own applications 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.

Programmers can develop application programs with their favorite development
tools:

B Visual C++
Visual C#

Visual Basic.NET
Delphi

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 of the Device Drivers Manual to
begin your programming efforts. You can also look at the example source code pro-
vided for each programming tool.

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

Start/Programs/Advantech Automation/DAQNavi/DAQNavi Manuals

The example source codes can be found under the corresponding installation folder
such as the default installation path:

C:\Advantech\DAQNavi\Examples\

For information about using other function groups or other development tools, please
refer to the Device Driver Programming Guide and the Function Reference on the
Device Drivers Manual.
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1.6.2

Advantech DAQNavi SDK offers a rich function library to be utilized in various appli-
cation programs. This function library consists of numerous APIs that support many
development tools, such as Visual C++, C#, Visual Basic.NET, Delphi and C++
Builder.

According to their specific functions or services, the APIs can be categorized into
several function groups:

B Device Function

B Analog Input/Output Function
B Digital Input/Output Function
B Counter Function

For the usage and parameters of each function, please refer to the Function
Description chapter in the Device Drivers Manual.

1.6.3

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 function. See Device Driver Manual for
detailed information about Error Code.

1.7

Advantech offers a complete set of accessory products to support the PCI-1706U
cards. These accessories include:

1.7.1

PCL-10168
The PCL-10168 cable is a 68-pin SCSI shielded cable for PCI-1706U cards

1.7.2

ADAM-3968 is a 68-Pin DIN-rail Wiring Board. This terminal module can be readily
connected to the Advantech PC-LabCard products and allows easy yet reliable
access to individual pin connections for the PCI-1706 cards.

PCI-1706U User Manual 6
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2.1

After receiving your PCI-1706U package, please inspect its contents first.

The package should contain the following items:

m  PCI-1706U card

B Companion CD-ROM (DLL driver included)

B User Manual

The PCI-1706U cards harbors certain electronic components vulnerable to electro-

static discharge (ESD). ESD could easily damage the integrated circuits and certain

components if preventive measures are not carefully paid attention to.

Before removing the card from the antistatic plastic bag, you should take following

precautions to ward off possible ESD damage:

B Touch the metal part of your computer chassis with your hand to discharge static
electricity accumulated on your body. Or use a grounding strap.

B Touch the anti-static bag to a metal part of your computer chassis before open-
ing the bag.

B Hold the card only by the metal bracket when removing it from the bag.

After taking out the card, you should first inspect the card for any possible signs of
external damage (loose or damaged components, etc.). If the card is visibly dam-
aged, please notify our service department or the local sales representative immedi-
ately. Avoid installing a damaged card into your system. Also, pay extra caution to the
following aspects to ensure proper installation:

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

B Whenever you handle the card, grasp it only by its edges. DO NOT TOUCH the
exposed metal pins of the connector or the electronic components.

Note! Keep the anti-static bag for future use. You may need the original bag to
~~ store the card if you have to remove the card from the PC or transport it
|7E, elsewhere.

2.2

We offer two ways for driver installation:
B Device Auto Installation

B Device Preinstallation

B Device Uninstallation

We suggest you use the device auto Installation. We recommend you to install the
card into your system before you install the driver, since this will guarantee a smooth
installation process.

PCI-1706U User Manual 8



2.2.1 Device Auto Installation (Recommended)

You can install the PCI-1706U module in any PCI slot on your computer. Please fol-
low the steps below to install the module on your system.

1.

2.
3.

Turn off your computer and unplug the power cord and cables. TURN OFF your

computer before installing or removing any components on the computer.

Remove the cover of the computer.

Remove the slot cover on the back panel of your computer.

Touch the metal part on the surface of your computer to neutralize the static

electricity that might be on your body.

Insert the PCI-1706U card into a PCI slot. Hold the card only by its edges and

carefully align it with the slot. Insert the card firmly into place. Use of excessive

force must be avoided, otherwise the card might be damaged.

Fasten the bracket of the PCI card on the back panel rail of the computer with

screws.

Connect appropriate accessories(68-pin cable, wiring terminals, etc. if neces-

sary) to the PCI card.

Replace the cover of your computer chassis. Re-connect the cables you

removed in step 2.

Plug in the power cord and turn on the computer.

Install PCI-1706U BioDAQ driver for CD-ROM.

(1) Insert the companion CD-ROM into your CD-ROM drive. 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.

edutomation

ADVANTECH

Devige Dniver Dise

Figure 2.1 The Setup Screen of Advantech Automation Software
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(2) Push the "CONTINUE" button to go to the next screen.

ADMNTECH DAQ Device Driver Di

- Installation
. Browse CD Contents

- View Our Website

Note: to check software version if necessary.

Advantech constantly update the newest software
package on the Web site, users can visit

http:/f'www.advantech.com/support Quick Start

Figure 2.2 Contents of the CD

(3) Select the “Installation” option.
ADVANTECH DAQ Device Driver Di

Please install "Advantech Device Manager” before installing other items
except DAQNavi.

Advantech Device Manager

Individual Drivers

Examples & Utilities

Advanced Options

DAQNavi

Figure 2.3 Select Drivers

PCI-1706U User Manual 10



(4) Select the “DAQNavi” option.

ADVANTECH DAQ Device Driver L

Overview
stall driver program of
esponding device to build
Individual Drivers perating environment. After
T U istallation, the device driver can be
by user application.

BioDAQ SDK

' Release Notes

Figure 2.4 Items of DAQNavi

(5) Select the “Individual Drivers” option. After driver installation, we recommend
you to install BioDAQ SDK for further development.

ADVANTEC DAQ Device Driver Disc

" PCI Series
PC/104 Series

USB Series

Figure 2.5 Select Device Series
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(6) Select the "PCI Series" option.

AD\-\NECH DAQ Device Driver Disc

PClgss "4 pcHTIs ' PCHT34 " PCI1751 4 'PCI758s
;£|:171.05 | PCHT20 l Pcn?zl,.f; Y PCHT52 - PCIT60
| PCIT11s | PCH721 | PCHT737U | PCI1753 e I_'IPCI1ITB1
| PCINT12s | PCH723 | PCH739U - PCI1754
| PCHT13 | PCI724U | PCH741U - PCI1756

| PCI714 | PCHT727 | PCH742U PCI757UP

| PCHT15U | PCH730 | PCH747U

| PCI1T16 | PCI733 | PCI1750

Figure 2.6 Different Options for Driver Setup

(7) Select the “PCI11706s” option to Run the PCI-1706 BioDAQ Driver package.

Advantech PCI-1706s Windows Driver - InstallShield Wizard

AD\-\INTECH Welcome to Advantech PCl-1706: Windows

= Driver. version 3.0.1.0. Setup program
gAutomation

Thiz program will inztall Advantech PCI-1706: Windows
Drriver, wersion 3.0.7.0, on pour computer. To continue,
click Mext

« Back [. Mext > ][ Cancel ]

Figure 2.7 Driver Install 1
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(8) Push the “Next” button to finish step.

Advantech PCI-1706s Windows Driver - InstallShield Wizard

InstallShield Wizard Complete

Advantech PCI-1 706z Wwindows Diriver Setup iz completed.
Fleaze check System Device Manager to confirm the device iz
inztalled succeszsuflly az shown below.

[ Computer Management

= File Action Wiew ‘Window Help
= | BHE S 2 A

=2 QA-TEST
=-E8 Advantech DA Devices
| L PCI-1706 series, 250 KS)s, 16-bit, S-ch multifunction card
- g Computer

< Back | Finish Cancel

Figure 2.8 Driver Installation 2

(9) Click “Finish”. The installer detects and installs PCI-1706 device on the sys-
tem automatically. The device driver files and driver manual can be found at:

System disk\Advantech\BioDAQ\Driver\PCI1706s.
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2.2.2

11.

After the PCI-1706 driver is installed, you can verify whether it is properly
installed on your system in the System Device Manager:

(1) Access the System Device Manager.
(2) The device name of the PCI-1706 should be listed on the Advantech DAQ

Devices tab.
LI Computer Management E]@
@ File  Action  Wiew Window  Help LIQIJ
& & 2 =
V=] Computer Management (Local) =) ADVANTEC-ALRCIE
= ’m Syster Tools —|- B8 advantech DA Devices
+ @ Event Viewer A PCT-1 706 series, 250 kSfs, 16-bik, 8-ch mulkifunction card
+|--g] Shared Folders + _‘5 Computer
+ % Local Users and Groups + - Disk drives
+ Performance Logs and Alerts + E Display adapters
,% Device Manager +-i= Floppy disk controllars
= @ Storage + ﬂ, Floppy disk drives
+ Removable Storage + L@ IDE ATASATAPI controllers
S Disk Defragmenter +-5 Keyboards
Disk Management EX[ ) Mice and other pointing devices
+ @ Services and Applications + Eﬁ Manitors
+- B8 Network, adapters
+- ¥ Parts (COM & LPT)
+ %88 Processors
+-%), Sound, video and game conkrollers
+- g System devices
+ é Universal Serial Bus controllers
£ >

Figure 2.9 The Device Name Listed in the Device Manager

PCI-1706 DAQNavi Driver supply device preinstallation if you install PCI-1706
DAQNavi Driver package from CD-ROM without the PCI-1706 card installed in the

System.

1. Install PCI-1706 DAQNavi Driver from CD-ROM.

2. Turn off your computer and unplug the power cord and cables. TURN OFF your
computer before installing or removing any components on the computer.

3. Remove the cover of the computer.

4. Remove the slot cover on the back panel of your computer.

5. Touch the metal part on the surface of your computer to neutralize the static
electricity that might be on your body.

6. Insert the PCI-1706 card into a PCI slot. Hold the card only by its edges and
carefully align it with the slot. Insert the card firmly into place. Use of excessive
force must be avoided, otherwise the card might be damaged.

7. Fasten the bracket of the PCI card on the back panel rail of the computer with
screws.

8. Connect appropriate accessories(68-pin cable, wiring terminals, etc. if neces-
sary) to the PCI card.

9. Replace the cover of your computer chassis. Re-connect the cables you
removed in step 3.

10. Plug in the power cord and turn on the computer.

PCI-1706U User Manual 14
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2.3

1. In Windows XP system:
Access the “System Device Manager”. System will recognize PCI device. Right
click the PCI device item and select “Update” button to install PCI-1706 driver.
In Windows 7 system:
Access the “System Device Manager”. System will recognize PCI-1706 device
and PCI-1706 will be installed automatically.

Note! If your card is properly installed, you should see the device name of your
card listed on the “System Device Manager”. If you do see your device
|;—— name listed on it but marked with an exclamation sign “I”, it means your
card has not been correctly installed. In this case, you can select the
device name and press the “Update” button to update driver manually.

1. Close the applications of the PCI module.

2. Run the PCI-1706s DAQNavi Driver package, Select the “Remove”. The PCI-
1706 will be uninstalled.

After your card is properly installed on your system, you can now configure your
device using the Device Configuration Program that has itself already been installed
during driver installation.

The DAQNavi Driver provides device setting dialog box that allows you to configure
your device, and later stores your settings on the system registry. These settings will
be used when you call the DAQNavi SDK to manipulate functions of Device Configu-
ration assists to use Advantech DAQ cards more efficiently and easily.
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2.31

Configuring the Device:
There are two ways to setup device:

After DAQNavi SDK installation, you can access DAQNavi Navigator from “Start -
Programs - Advantech Automation - DAQNavi - DAQNavi Navigator” and open Navi-
gator window.

Click the “+” on the left to unfold the content. If the software and hardware installation
are completed, the PCI-1706U is listed under DAQNavi - Devices - Installed Devices.

Select Device Setting to open PCI-1706U device setting dialog box on the right.

Contents Dev'ce Settlng
e
#, Welcome Setting of PCI-1706U,BID#3
=l DAQNavi
= Q:E Devices Sl
. evice
=3 Installed Devices © Analod oLt e @
= )8 PCI-1706U,BID#3 9 Inp
% hannel Setting Marme: PCI-1706L
% Device Test Clock Setting Descripkion: PCI-17060,BID#3
+- 3% Scenarios N ITrlgIgar ?:ectt‘rbg . Product Id: 0x800
+- % Reference Analog cl;ptu tal reten Board Id: 0x3
+- % Supported Devices nalog Lutpy " :
.50 SDKs Analog Output Calibration Driver Yersion:  3,0,2, 4
Customer Feedback Digital InputfCutput Ll Wersion: 3.0.2.4
= Courker/Timer Location: PCI SR 1. R 13, THERO

Ewvent Counting Base Address:  OxF7A71000

One Shot
Timet Pulse Interrupt: 0x13
Frequency Measurement Initialize device at driver loading: () Yes O Na

Fulse: Width Modulation

Update Device Update System Database

Figure 2.10 Navigator Utility

On the device setting dialog box, you can change default settings of Device, Analog
Input, Analog Output, Digital Input/Output and Counter functions.

With the corresponding check box checked, you can click the “Save” button to apply
the device setting to the device or store them in the system registry.

If both the “Update Device” and the “Update System Database” are unchecked, the
device setting will be lost once the dialog is closed.
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2.3.2 System Device Manager

If the software and hardware installation are completed, you will see PCI-1706U

name in the System Device Manager.

g File  Action Yiew ‘Window Help :JQJJ
c» B ES 2 A =R
I@ Computer Management {Local) =) . ADWANTEC-ALACIE
= ﬂ System Tools —]- m Adwantech DAG Dewces
- [53] Evert Viewer 16-bit, &-ch mulkifunction card
[+ Shared Folders - ) Computer
:+--§ Local Users and Groups [+ 2 Disk drives
[+ @] Performance Logs and Alerts - é Display adapters
sz Device Manager (=% Floppy disk conkrollers
= @ Storage [+ _ﬁ Floppy disk drives
[+ Remowable Storage [+-(=% IDE ATAJATAPT controllers
Disk Defragmenter [#]-42» Keyboards
- Disk Management [+ Mice and other pointing devices
[+ & Services and Applications [+ ; Monitors
[+ E8 MNetwork adapters
- 5 Ports (COM & LPT)
[+ #¥% Processors
@), sound, video and game contrallers
[+ i System devices
[ é Universal Serial Bus controllers
< [

Figure 2.11 Windows Device Manager

On the “Device Manager” window, right click the device name and select “Properties”

of PCI-1706U.

PCI-1706 series, 250 KS/fs, 16-bit, B-ch multifunction ca...

Gieneral |DewceE0nflgulatlon Dnver Deta|ls Hesuurces

?X

card

Device type:
t anufacturer:

Location;

Device statuz

PCI-1706 series, 250 K575, 16-bit, 8-ch multifunction

Advantech DaAQ Devices
Advantech
FCI Shat 4 [PC] buz 1, device 13, function 0]

start the troubleshoater.

[This device is working properly.

|1F wou are having problems with this device, click Troublezhoot o

Device uzage:

Troubleshoat... ]

Uze this device [enable)

v

[ (]8 H_ Cancel ]

Figure 2.12 Device Property page
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Select “Device Configuration” tab. PCI-1706U device driver provides a device setting
dialog box for users to set the device property values, and these values will be saved
in the system. The device property will be referenced by the device driver functions.

PCI-1706 series, 250 KSfs, 16-bit, B-ch multifunction ca... [? |[X]

General | Device Configuration | Diriver | Details | Fesources

B asic [nformation

Device Murmber: 0
Mame: PCI-17060

Description: | PCI-17080, BID#3

Product Id: 0500

Board Id: 03

Driver Wersion: 3024

Dl Yersion: 3.0.2.4

Location: PCI bus 2, dewice 4, Funckion 0

Base Address: 0xF7CA7000
Inkterrupk: 010

Initialize device at driver loading: o r

[ Ok ][ Cancel l

Figure 2.13 Embedded Configuration page

Please click the “Configure” button to configure your device. On the device setting
dialog box, you can change default settings of Device, Analog Input, Analog Output,
Digital Input/Output and Counter functions.

Advantech PCI-1706 Setting, X
=) Ainalog Input Device Mumber: 0
Channel Sekting Marmne: PCI-1706L
Clack Setting Description: PCI-17060U,BID#S
Trigger Setting Product Id: 0800
Analog Input Calibration S—— -
Analog Oukput oard 1o x
Analog Output Calibration Driver Yersion: 3,0, 2, 4
Digital Input/Output Dl version: 3.0.2.4
=I- Counter/Timer Location: PCI bus 2, device 4, Function 0
Event Counting Base Address:  OxF7C67000
One Shat
Timer Pulse Inkerrupt: 0x10
Frequency Measurement Initialize device at driver loading: + Yes " Mo
Pulse Width Modulation
Update Device Update System Database Ok | Cancel

Figure 2.14 Device configuration page
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When you check the check box of “Update Device”, after click the “OK” button, con-
figuration information will be set into device.

When you check the check box of “Update System Database”, after click the “OK”
button, configuration information will be set into system registry.

Click the “OK” button to exit the configure dialog and accept the changes.
Click the “Cancel” button to exit the configure dialog without save.
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Chapter

Signal Connections

This chapter provides useful
information about how to connect
input and output signals to the
PCI-1706U cards via the 1/O con-
nector.

Sections include:
H Overview

B Switch and Jumper Settings
B Signal Connections
B Field Wiring Considerations




3.1

Maintaining signal connections is one of the most important factors in ensuring that
your application system is sending and receiving data correctly.A good signal con-
nection can avoid unnecessary and costly damage to your PC and other hardware
devices. This chapter provides useful information about how to connect input and
output signals to the PCI-1706U cards via the 1/0 connector.

3.2

PCI-1706 Series UR1 | ¢

2 16)

TP1

Figure 3.1 Connector and Switch Locations

1. Jumper Settings
There is no Jumpers in PCI-1706U.

2. Setting the BoardID Switch (SW1)
The PCI-1706U has a built-in DIP switch (SW1), which is used to define each
card's board ID. You can determine the board ID on the register as shown in
Table 2.1. When there are multiple cards on the same chassis, this board ID set-
ting function is useful for identifying each card's device number through board
ID. We set the PCI-1706U board ID as 0 at the factory. If you need to adjust it to
other board ID, set the SW1 by referring to DIP switch setting.
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3.3

SWA1 3 2 1 0
BoardID ID3 ID2 ID1 IDO
0* ON ON ON ON
1 ON ON ON OFF
2 ON ON OFF ON
3 ON ON OFF OFF
4 ON OFF ON ON
5 ON OFF ON OFF
6 ON OFF OFF ON
7 ON OFF OFF OFF
8 OFF ON ON ON
9 OFF ON ON OFF
10 OFF ON OFF ON
11 OFF ON OFF OFF
12 OFF OFF ON ON
13 OFF OFF ON OFF
14 OFF OFF OFF ON
15 OFF OFF OFF OFF

Signal Connections

Pin Assignment

Figure 3-2 shows the pin assignments for the 68-pin 1/O connector on the PCI-

1706U.

AID+

All+

Al2+

AI3+

Ald+

AIS+

AI6+

AI7+
AIGND

NC
*A00_VOUT
*AOGND
NC
*AD0_IOUT

EXT_SCAN_CLK
DGND

DIOO

DIO2

DIO4

DIO6

DGND

DIO8

DIO10
DIO12
D1014
EXT_AI_TRG
DGND
CNTO_CLK
CNTO_GATE
CNTO_OUT
+12V

/\

68 34
67 33
66 32
65 31
64 30
63 29
62 28
61 27
60 26
59 25
58 24
57 23
56 22
55 21
54 20
53 19
52 18
51 17
50 16
49 15
48 14
47 13
46 12
45 11
44 10
43 9

42 8

41 7

40 6

39 5

38 4

37 3

36 2

35 i

[

AID-

All-

Al2-

AL3-

Al4-

AIS-

Alb-

Al7-

AIGND

NC
AQ1_VOUT*
AOGND*

NC
AOQ1_IOUT*

EXT_CONV_CLK
DGND

DIO1

DIO3

DIOS

DIO7

DGND

DIOS

DIO11
DIO13
DIO15S

NC

DGND
CNT1_CLK
CNT1_GATE
CNT1_0UT
+5V

Figure 3.2 I/0 Connector Pin Assignments for the PCI-1706U Series
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3.31

3.3.2

3.3.21

PCI-1706U User Manual

Signal Name

Reference Direction Description

Al<0..7>+ AGND Input Analog positive input channels 0 through 7.

Al<0..7>- AGND Input Analog negative input channels 0 through 7.

AIGND, AOGND - Analog GND

AOO0_VOUT

AO1_VOUT AGND Input Analog voltage output channels 0/1

AOO_IOUT

AO1_IOUT AGND Input Analog current output channels 0/1

DIO<0:15> DGND Inout Digital inout channels, direction can be set by
software

DGND - Digital GND

CNTO CLK Counter clock external Input. The clock input of

CNT1 CLK DGND Input counter can be either external (1Hz to 10MHz) or

- internal(20MHz), as set by software

CNTO_OUT

CNT1_OuUT DGND Output  Counter out

CNTO_GATE

CNT1_GATE DGND Input Counter gate
Scan clock external Input. The Scan clock input

EXT_SCAN_CLK DGND Input can be external (up to 250K), internal (up to 10M)
Convert clock external Input. The Convert clock

EXT_CONV_CLK DGND Input input can be external (up to 250K), internal (up to
10M)

EXT_AL_Tri DGND Input Al Trigger external Input. The Al trigger input can
be external, Analog, software, as set by software

+12V DGND Output  +12 Vpc Source

+5V DGND Output  +5 Vp¢ Source

Internal

Measure Voltage a

AlQ~T7+

-

I
+
I
I
I
I
I
I
I
il

External

@ Js Referenced

68 34 |—ad0—!
Ground All+ 67 33 All-
Al2+ 66 32 Al2-
Signal AL+ 65 31 AT3-
SOUMCe Ald+ 64 30 Ald-
AlS+ 63 29 AlS-
AlG+ 62 28 AlG-
AL+ 61 27 AL7-
ATGND 60 26 AIGND
NC 59 25 MNC
*A00_NOUT a8 24 AD1_VOouT#*
=A0GND 57 23 ACGEND*
NC 56 22 MNC
*A00_IoUT 55 21 AQ1_TOUT=
NC 54 20 NC
=AOGND 53 19 ADGND*
NC 82 18 NC
EXT_SCAN_CLE 51 17 EXT_CONV_CLK
DGEND 50 16 DGND

Figure 3.3 Differential input channel connection -
ground reference signal source
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Internal I External

AIO~7+ l
I
I

| + Floating

| Ra (") Vs Signal

- | - source
t PGA |

Measure Voltage -
- AIO~7- I
1 I
I S Rb

I
I )
L T

Figure 3.4 Differential input channel connection -
floating signal source

3.3.2.2

The PCI-1706U introduces a double-clock system, with SCAN clock and CONV
clock, to generate efficient A/D conversion clocks at dedicated timing. A/D conver-
sion clocks come from internal clock sources or external signals on connector. The
CLK has several sources.

Internal A/D clock derived from 32-bit divider
External A/D clock from terminal board

With PCI-1706U, user can define the type of trigger source as rising-edge or falling-
edge. The Trigger has several sources.

External digital (TTL) trigger from terminal board
B Soft trigger
B Analog threshold trigger

EXT_SCAN_CLK 51 17 EXT _CONV_CLK
J DGND 50 16 DGND 1
R DIO0 49 15 DIO1 K
Source | blo2 48 14 DIO3 Source
- DIO4 47 13 DIOS
DIOG 46 12 DIO7 l
45 11 BGND
DIO8 4 10 DIo9
DIO10 43 9 DIO11
DIO12 42 8 DIO13
DIO14 41 7 DIO15
[ Trigoer —EXTAITRG— 40 & NC
| Source —BGND— 39 5 DGND
CNTO_CLK 38 4 CNT1_CLK
CNTO_GATE 37 3 CNT1_GATE
CNTO_OUT 36 2 CNT1_OuT

Figure 3.5 Trigger Source and CLK Source Connection
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3.3.3 Analog Output Connections

PCI-1706 provides two analog output channels, AOO and AO1. Every channel sup-
port voltage and current output, and the trigger source support software and External
digital (TTL) trigger from terminal board.

AlS+ i AlS-
63 29
Internal External ATG+ 62 28 Alg-
AT7+ 61 37 Al7-
— ATGND AIGND
AQD_VOUT NC gg %g v
AADD_NOUT AQ1_VOUTH
a0 (< ACO_IOUT *ADGND 28 24 | aochoe
_ 57 23
A Load NC 56 22 NC
+A00_IOUT cc 51 |retew—
Data Bus AQ GND NC 54 210 NC [ |
| *AOGRD s o |RoeHes
= NE NE
2 1
AQ1_VOUT EXT_SCAN_CLK gl 1? EXT_CONV_CLEK
Load DGND s 16 DGND
AD1 DIon DIo1
AOL_IOUT DIOZ 33 13 DIO3
DI04 47 13 Dras
— DIO6 45 13 DIO7

Figure 3.6 Analog Output Channel Connection

3.3.4 Digital Input/Output Connections

PCI-1706 provides 16 channels DIO and the direction can be set by software.

3.3.4.1 Digital Input Channel Connections

DGND DGND
s a5 | oo
DIO2 48 14 DIO3
DIO4 47 13 DIOS
DIO6 46 12 DIO7
_({ DGND 45 11 DGND
“y DIO8 44 10 DIO9
DIO10 43 9 DIO11
DIO12 42 8 DIO13
DIO14 41 2 DIO15
XT_AI_TRG 40 6 NC
CNTO_CLK 38 4 CNT1_CLK
CNTO_GATE 37 3 CNT1_GATE
CNTO_OUT 36 3 CNT1_0UT

Figure 3.7 Digital Input Channel Connections
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3.3.4.2 Digital Output Channel Connections

DGND

[ Y

|=p g v

DI1O2
DI04
DIOG
DGND
] DIOSs
DIO10
DIo12
DIO14
EXT_AI_TRG

[ Wad N

Load

[ =y

CNTO_CLK
CNTO_GATE
CNTO_OUT
+12V

el TN N e B v+ R Ve

DGND
DIO1
DIO3
DIOS
DIO?
DGND
DIO9
bIOo11
DIO13
DIO15

MC

DGND
CNT1_CLK
CNT1_GATE
CNT1_OUT
+5V

Figure 3.8 Digital Output Channel Connections

3.3.5 Counter Connections

3.3.5.1 Event Counter Connection

EXT_AI_TRG
CLK DGND
Source
High

CNTO_OUT
+12V

i VRN, ey

NC

DGND
CNT1_CLK
CNT1_GATE
CNT1_OUT
+5W

Figure 3.9 Event Counter Connection

3.3.5.2 Frequency Measurement Connection

EXT_AI_TRG

CLK
| Source

CNTO_CLK

CNTO_OUT
+12v

= R W s

MNC

DGND
CNT1_CLK
CNT1_GATE
CNT1_OoUT
+5V

Figure 3.10 Frequency Measurement Connection

3.3.5.3 Time Pulse Connection

EXT_AI TRG

LAWY
Load CNTO_CLK
High CNTD GATE

+12V

=R W s

MNC

DGND
CNT1_CLK
CNT1_GATE
CNT1_OUT
+5v

Figure 3.11 Time Pulse Connection
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3.3.5.4 One-shot Connection

When the Gate pin receives a trigger, Counter begin to count using internal clock or
external clock. The Out pin output a pulse or Toggled signal after the counter count

the number of delay count that can be set by user.

B LR DIO14 41 7 DIO15
Source _—IEKT_AI_TRG 40 6 NC
I DGND 3 In CLK |5 DGND
Load CNTO_CLK 38| Source | 4 CNT1_CLK
_[ T CNTO GATE 37 3 CMNT1_GATE
— 36 2 CNT1_OuUT
+12V 35 1 +5V

Figure 3.12 One shot Connection

3.3.5.5 PwMeter Connection (PWM_IN)

EXT_AI_TRG NC
CLK DGND
L Source | CNTO_CLK CNT1_CLK
ENTE-GATE CNT1_GATE
CNTO_OUT CNT1_OUT
+12V +5V

Figure 3.13 PwMeter Connection (PWM_IN)

3.3.56.6 PwModulator Connection (PWM_OUT)

EXT_AI_TRG 40 & NC
DGND 39 5 DGMND
Load CNTO_CLK 38 < CNT1_CLK
High ~f-CNFO_GATE 37 3 CNT1_GATE
— 36 2 CNT1_OuT
+12V 35 1 +5V

Figure 3.14 PwModulator Connection (PWM_OUT)
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3.4

When you use PCI-1706U cards to acquire data from outside, noises in the environ-
ment might significantly affect the accuracy of your measurements if due cautions are
not taken. The following measures will be helpful to reduce possible interference run-
ning signal wires between signal sources and the PCI-1706U card.

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 interference.Keep the analog sig-
nal 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 sig-
nal 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 distance between
them. Alternatively, you can place the signal cable at aright angle to the power
line to minimize the undesirable effect.

The signals transmitted on the cable will be directly affected by the quality of the
cable. In order to ensure better signal quality, we recommend that you use the
PCL-10168 shielded cable.
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Appendix A

Specifications



A1

I/O Connector Type

68-pin SCS-Il Female

Dimensions

175 mm x 100 mm(6.9” x 3.9”)

Power Consumption

Typical +5V @ 850 mA

Max. t5V@1A

Temperature

0~+60°C (32 ~ 140°F)

Operation (refer to IEC60068-2-1,2)

Storage -20~+70°C (-4 ~ 158°F)

5~85% RH non-condensing

, . Operation (refer to IEC60068-1-2,-3)
Relative Humidity -
Storage 5~95% RH non-condensing
(refer to IEC60068-1-2,-3)
Certification CE Certified
A.2
Channels 8 differential analog input channels
Resolution 16-bit Simultaneous FIFO Size 8K
Max. Sampling Rate 250K
Input range and Gain 1 2 4 8
Gain List Range +10V 5V #25V +1.25V
Gain 1 2 4 8
Drift Zero (MV/°C) 2 2 2 2
Gain (ppm/°C) 10 10 10 10
Small Signal Gain 1 2 4 8
Bandwidth for PGA  Bandwidth (-3dB) 1.1MHz 1.1MHz 0.9MHz 0.9MHz
Max. Input voltage 10V Input Surge Protection +30V
o™ 1oy
Input Impedance 18 Mohm
Trigger Mode delay-stop-trigger, delay-start-trigger, none-trigger
Trigger source Software, External Digital, External Analog,
gzumrzgng CLK Internal, External, MSI and 32-bit counter
Gain 1 2 4 8
Range 10V 15V 25V 125V
DNLE +3
DC INLE +3
Offset Error
Accuracy (%FSR) 0.01 0.01 0.02 0.02
Gain Error
(%FSR) 0.04 0.04 0.06 0.08
SINAD 78.1dB
AC :
ENOB 12.68 bits
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A3

A4

External Clock

Logic level TTL (Low: 0.8 V max. High: 2.0V min.)

Input impedance HiZ

Input coupled DC

Frequency Up to 10MHz(Max 250k for use)

External Trigger

Logic level TTL (Low: 0.8 V max. High: 2.0V min.)

Input impedance HiZ

Input coupled DC

Range By analog input range
External Analog . .
: Resolution 8-bit
Trigger Input
Frequency Up to 150kHz
Channels 2
Resolution 12-bit
Output Range Voltage 0~+10V,0~+5V-5V~+5V-10V~+10V
(Internal Reference)  Current 0~20mA, 0~24mA, 4~20mA
DNLE +1LSB
Accuracy
INLE +1LSB
Gain Error Adjustable to zero (DC Output)
Slew Rate 1V/us, 2mA/us
Drift 40ppm/°C (Voltage) 70ppm/°C (Current)

Driving Capability

5 mA (Voltage), 5 V (Current)

Max. Update Rate 30K samples /s
Output Impedance 3 Ohm (max)
Settling Time 30 s (Voltage) / 40 ps (Current) ( to £1/2 LSB of FSR)
Channels 16
Low 0.4 V max.
Input Voltage - :
High 2.4V min.
Low 0.4V max. @ -0.2mA
Input Load X :
High 2.7V min. @ 20 A
Low 0.4 Vmax. @ + 8.0 mA (sink
Output Voltage - - @ (sink)
High 2.4V min. @ -0.4 mA (source)
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A.5

Channels 2 channels
Resolution 32-bit
Compatibility TTL level

Base Clock 20 MHz Internal

External Clock up to 10 MHz

Max. Input Frequency 10 M Hz
Clock Input Low 0.8 V max.
High 2.0 V min.
Gate Input Low 0.8 V max.
High 2.0 V min.
Counter Output Low 0.5V max. @ +24 mA
High 2.4V min. @ -15 mA
A.6
A.6.1
Input Range Gain Gain Code
G1 GO
10V 1 0 s
5V 2 0 1
25V 4 ] 5
+1.25V 8 1 1
A.6.2
Output Range Gain Code
G2 G1 50
0~+5V 0 0 5
0~+10V 0 0 1
5~+5V 0 1 5
-10~+10V 0 y 1
4 ~20 mA 1 0 1
0~20mA 1 1 5
0~24 mA 1 p 1
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Block Diagram



B.1 Block Diagram

EXT-AI-Ted

AT_CHO

16 bit A/D

MAX11046

AT-CHT

Calibration |

ADC Control ITriggers Control
Logic | Logic
,,,,,,, I I S

| DAC Control
| Logic
KC35400R r————-——
DIo
I Generator
T + @
LOCAL BUS I Logic

12 bit D/A i I . I
ADS41272 W
DA-0UT1

CHO

2-CH

U

T

iv-vE%&nl:i.l;'Jrat'.ion- 1 ||

DA-Curzent

8-CH

1 GCH-DIO)| 8-CH
2-CH

| PCI-Bridge-

2056 ‘

U

PCI BUS
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Figure B.1 PCI-1706U Block Diagram
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Appendix

Calibration

This appendix provides brief
information on PCI-1706U card
calibration.Regular calibration
checks are important to maintain
accuracy in data acquisition and
control applications.




C.1

The PCI-1706U has been calibrated at the factory for initial use. You are not required
to calibrate the PCI-1706U in normal conditions. However, if in other conditions users
need to calibrate the PCI-1706U, users can follow the process list below.

To perform a satisfactory calibration, users need a 6-1/2 digit voltmeter and a low
noise standard DC voltage source for the calibration process. It is important that the
accuracy after calibration depends on the precision voltmeter's accuracy.

B Auto A/D Calibration
B Auto D/A Calibration

Notice: User should calibrate A/D function first before calibrating D/A function.

Please Click the “Calibration” tab in configuration dialog box and follow the Calibra-
tion Instructions to finish your calibration.

Setting of PCI-1706U,BID#3

Device _ o
Befare Starting Calibration
= Analog Input
Channel Setting 1, Stop any running operations of this device,

2. Adjust YR1 unkil TP1 - TPZ = 2.5V,

3. Select chanmel(s): Left click the item in the Following lisk,
Hold CTRL ke while selecting multiple channels,

Analog Oukput

[ Analog Cutput Calibration 2 | C.| Offset +-10v +-5 +H-2.5 | H1EEY s
Digital Inpuk Oukput S
=J- Caunter|Timer i1
Evwent Caunting o2
Cne Shat S I
Timer Pulse 4
Frequency Measurerment 35
Pulse Width Modulation 6
7

£ >

Stepl: Calibrate offsst
Connect a 0.0000 % DC to each channel and click 'Skart',

StepZ: Calibrate gain

Select gain |+~ 10V L
Skart
Connect a 9.9969 4 DC to each channel and click 'Skart',
Default
Update Device Update System Database

Item1: Display Analog Input Calibration (A/D Calibration).
Item2: Display Analog Output Calibration (D/A Calibration).

PCI-1706U User Manual 38



c1.1

Introduction:

Setting of PCI-1706U,BID#3

Device . ——
Before Starting Calibration
=1- &nalog Input
Channel Setting 1. Stop any running operations of this device. 1
Clock Setting 2. Adjust YR1 until TP1 - TPZ = 2.5 Y.
Trigger Setting 3. Select channel{s): Left click the item in the Following list,
Analog Input Calibration Hold CTRL key while selecting mulkiple channels.
Analog Output
Analog Cutput Calibration . Offset +/-10v +/-5Y¥ +[-2.5% +f-1.28% ¢
Digital InpukfCukput - a
=1 Counker) Timer 1
Event Counting oz
Cne Shot 3 9
Timer Pulse 4
Frequency Measurement i 5
Pulse Width Modulation B
7
< >

Stepl: Calibrate offset
Connect & 0,0000 % DC to each channel and click 'Skart’,

Stepz: Calibrate gain
Select gain  |+/- 10 R

Start
Connect a 9,9969 4 DC to each channel and click 'Skart’,
DieFaul:

[¥]update Device [¥]Update System Datahase

Item 1: Before start calibration, read the instructions:
1. Stop any running operations of the device;

2. Connect your voltmeter to TP1 and AGND, adjust VR1 until the voltage is 2.5 V.
(See this page for the position of TP1/VR1.)

3. Select channels in the following list. Hold CTRL key and left chick the list item
while selecting multiple channels. All channels are selected for default.

Item 2: Display the calibration status and result during the process.
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Step 1: Calibrate offset.

Setting of PCI-1706U,BID#3

Device
= Analog Input
Channel Setting

Before Starting Calibration
1. Stop any running operations of this device.

Clack Setting 2, Adjust WR1 until TP1 - TPZ = 2.5 ¥,
Trigger Setting 3. Select channel{s): Left click the item in the fallowing list.
Analog Input Calibration Hold CTRL key while selecting multiple channels.
Analog Cutput : :
Analog Dutput Calibration C. Offset +/-10% | +f-5Y +[-2.8%  +/-1.25V | Status
Digital Input)Oukput Q 0 TFFFE(7O) Done
= Counter| Timer &1 7FFE (B0 Done
Event Counting & 2z 6000 (An) Done
One Shot &3 TFFF(AD) Done
Tirmer Pulse & 4 8000 (em) Done
Frequency Measurement Q 5 TFFF (a0) Done
Pulse Width Modulation 6 8000 (70) Done
&7 TFFF(E0) Done
3
&S >

Stepl: Calibrate offset
Connect 50,0000 % DC|to each channel and dlick *Start’. 1

Skep2: Calibrate gain
Select gain | +/- 10'Y w

Skark
Connect 3 3.9969 ¥ DC to each channel and dlick *Start’.
Deefault

Update Device Update System Database

Item 1: Connect a OV DC to the channel(s) selected above and click Start button.

Item 2: Display some values during calibration process. These values are for internal
use, send them to Advantech if calibration fails.

Item 3: Display the calibration result. If success the status is Done otherwise is
"Failed".
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Step 2: Calibrate gain.

Setting of PCI-1706U,BID#3

Device
= Analog Input
Channel Setting

Before Starting Calibration
1. Stop any running operations of this device.

Clock Setting 2, Adijust YRL untl TP - TP2Z =254,
Trigger Setting 3. Select channel{s): Left click the item in the following list.
Analog Input Calibration Hold CTRL key while selecting mulkiple channels.
Analog Oukput )
Analog Oukput Calibration C. Offset +i-10% +-5Y +j-2.5% | +[-1.25V | Stakus
Digital Input/Cutput &) 0 7FFE (700 | FFFs (7C) Done
=I Counter|Timer & 1 7FFE(B0) | FFFS (66 Done
Event Counting @ 2 8000(AD) | FFFE (84) Dan=
one Shat & 3 7FFF(AD) | FRFG (48) Done
Timer Pulse £ 4 &000(B0Y | FRFS (700 Done
Frequency Measurement &) 5 TFFF(60) | FFFS (7E) Dione
Pulse Widkh Modulation & 6 8000 (7Y | FFFE (603 Diane
& 7 FFFF(B0) | FRFE (63 Done
3 4
| >

Stepl: Calibrate offsst
Connect a 00000 Y DC to each channel and click 'Start’,

Stepz: Calibrate gain

! 5
Select gain| | +/- 10 v
1
-St t
Connect 49.9969 ¥ OC |:0 each channel and click 'Skart’, “ 2

Update Device Update Systemn Database

Item 1: Select a gain in the combo box and connect a specific signal to the Al chan-
nel(s).

Note! The signal voltage is different at different gain, see the red box marked
|—_ "1" for the correct value.

Item 2: Click "Start" button to start calibrating.

Item 3: Display some values during calibration process. These values are for internal
use, send them to Advantech if calibration fails.

Item 4: Display the calibration result. If success the status is Done otherwise is
“Failed”.

Item 5: Select another gain to calibrate and repeat the 1-4 above.
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Retry calibration:

Setting of PCI-1706U,BID#3

Device
= Analog Input
Channel Setting
Clock Setting
Trigger Setting
Analog Input Calibration
Analog Cutput
Analog Cutpuk Calibration
Digital Inpuk/Output
(=) Counter Timer
Event Counting
One Shot
Timer Pulse
Frequency Measurement
Pulse Width Modulation

Before Starting Calibration
1, Skop any running operations of khis device,
2. Adjust YR1 until TP1 - TPZ =25,

3. Select channel{s): Left click the item in the Following list,
Hold CTRL key while selecting multiple channels,

I C. | Offset 1Y SV +j-25¢ | #f-1... | sStar
i & 0 FFFE(7D) FFF6(7C) FFFG(7D)  FFFS (80 Dione
| Q 1 FEE (a0 FEES.(GEL FEES (B FEES (E2) Lione
|

Stepl: Calibrate offset

Conneck a 0.0000 ¥ DC to each channel and click 'Start',

Skepz: Calibrate gain

Seleck gain | +/- 10Y ~

Conneck a 9.9969 ¥ DC ko each channel and click 'Start',

o2

Update Device

Update System Database

Item 1: Display some channels which fails in calibration process.
Item 2: Select the failed channels and re-click "Start" button to try again.

Restore to factory default:

Setting of PCI-1706U,BID#3

Save

Device
= Analog Input
Channel Setting
Clock Sekting
Trigger Setting
Analog Input Calibration
Analog Cukput
Analog Cukput Calibration
Digital Input/Output
(=) Counter Timer
Event Counting
Cne Shat
Timer Pulse
Frequency Measurement
Pulse wWidth Modulation

Before Starking Calibration
1, Skop any running operations of this device,
2. Adjust YR1 until TP1 - TPZ =25 V.

3, Select channel{s): Left click the item in the Following list,
Hald CTRL key while selecting multiple channels,

C.| Offset +-10 -5 +{-2.5

0
_/i 1
> B
3
_/: 4
s
6
_/: ?
<

125y | ¢

Stepl: Calibrate offset
Connect & 0,0000 ¥ DC to each channel and click 'Start',

Stepz: Calibrate gain

Select gain | +i- 10V h

Connect 89,9969 ¥ DC to each chanmel and click 'Start’,

|2 [ Defaur | |

1

Update Device:

Update System Database

Item 1: Click "Stop" button to stop calibration process.
Item 2: Click "Default" button to restore factory settings.
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C.1.2

Setting of PCI-1706U,BID#3

Drevice
= Analog Input
Channel Setting
Clock Setting
Trigger Setting
Analog Input Calibration
Analog Gutpuk
Analog Cutput Calibration
Digital Input/Output
=J- Counter | Timer
Event Counting
One Shot
Timer Pulse
Frequency Measurement
Pulse Width Modulation

Update Device

Before Starting Calibration

1. Stop any running operations of this device
2. Connect pins as fallowing
Channel #0: PinS5-FinaS, PInS7-Pin34

Channel #1: Pinz4-RinG7, Pin23-Pin33

3. Select channel{s)
Left click the item in the Follawing list,

Hold CTRL key while selecting multiple channels.

4, Press 'Start' and wait to finish

CH Cffset Gain Skatus
_/i D

i1

=

Default ] [ Skart ]

Update System Database

Item 1: Before start calibration, read the instructions:
Stop any running operations of this device.

1.
2.

Connect AO channel 0/1 to Al channel 0/1 as described in the dialog. See this
page for pin assignment of the connector.

Select channels in the following list. Hold CTRL key and left chick the list item
while selecting multiple channels. All channels are selected for default.
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Item 2: Display the calibration status and result during the process.

Setting of PCI-1706U,BID#3

Device EBefore Starting Calibrati
5. Anslog Input efore Starting Calibration
Channel S?ttmg 1. Skop any running operations of this device
Clock Setting

Trigger Setking
Analog Input Calibration
Analog Output
Analog Oukput Calibration
Digital Inputfoutput

G

Connect pins as Following
Channel #0: PFinS8-FinG&, PinS7-Pin34

Channel #1: PinZ4-Pin67, PinZ3-Pin33

=|- Counter|Timer 3, Select channel{s)
Event Counting
One Shot Lefk click the item in the Following list.
Timer Pulse

Freguency Measurement
Pulse Width Madulation

Hold CTRL key while selecting multiple channels.

Press "Skart’ and wait ko finish

E

CH Offset Gain Status
Qo FFFF (8E) BFFF (93) Done 9
@ 1 FFFE {54} C000 {EDY Done
[ Diefault ] [ Start ] 1

Save

Update Device Update System Database

Item 1: Click "Start" button to start D/A calibration process.

Item 2: Display some values during calibration process. These values are for internal
use, send them to Advantech if calibration fails.

Setting of PCI-1706U,BID#3

Device Before Starting Calibrati
= Anslog Tnput efore Starting Calibration
Charinel S?ttlng 1. Stop any running operations of this device
Clock Setting
Trigger Setting 2. Connect pins as Following
Analog Input Calibration i i . i
Channel #0: PinS8-Rin6S, PinS7-Fin3d
Analog Cukput
Analog Output Calibration Channel #1: Pin24-Pin7, Pin23-Pina3
Digital InputCutput
= Counter| Timer 3, Select channel(sy
Event Counting
One Shok Left click the item in the Follawing list.
Timer Pulse Hold CTRL key while selecting mulkiple channels,
Frequency Measurement
Pulse: Width Modulation 4, Press 'Start’ and wait b finish
CH Offset Gain Status
forc EEE {5F) CONO {94 Cinne
Ol : FF) 1
[ Default ] [ Stark ] 2
Update Device Update System Database

Item 1: Display some channels which fails in calibration process.
Item 2: Select the failed channels and re-click "Start" button to try again.
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Setting of PCI-1706U,BID#3

Device Eefore Starking Calibrati
- Analag Input efore Starting Calibration
Channel S?ttlng 1. Skop any running operations of this device
Clack Setting
Trigger Setting 2. Connect pins as following
Analog Input Calibration . . i i
Channel #0: PinS8-Pinga, PinS7-Fin34
Analag Oukput
Analog Output Calibration Charnel #1: PiR24-Pins?, Pin23-Pin33
Digital Input/Oukput
= Counter | Timer 3. Select channel(s)
Ewent Counting § . . o
One Shot Left click the item in the following lisk.
Timet Pulse

Hold CTRL key while selecting multiple channels,
Frequency Measurernenk

Pulse Width Modulation

=

Press 'Start’ and wait ko finish

H Offset Gain Status

LYY

Start

Update Device Update System Database

Item 1: Click "Stop" button to stop calibration process.
Item 2: Click "Default" button to restore factory settings.
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