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Warranty

All products manufactured by ICP DAS are under warranty
regarding defective materials for a period of one year, beginning
from the date of delivery to the original purchaser.

Warning

ICP DAS assumes no liability for any damage resulting from the
use of this product. ICP DAS reserves the right to change this
manual at any time without notice. The information furnished by
ICP DAS is believed to be accurate and reliable. However, no
responsibility is assumed by ICP DAS for its use, nor for any
infringements of patents or other rights of third parties resulting
from its use.

Copyright

Copyright © 2013 by ICP DAS Co., Ltd. All rights are reserved.

Trademarks

Names are used for identification only and may be registered
trademarks of their respective companies.

Contact Us

If you have any problems, please feel free to contact us.
You can count on us for quick response.

Email: service@icpdas.com

I-8026W API User Manual, v 1.0.0, July 2013 E-mail: service@icpdas.com

Copyright © 2011 ICP DAS Co., Ltd. All Rights Reserved.


mailto:service@icpdas.com

Table of Contents

PrefacCe. ... 5
1. INEFOAUCHION ... 6
1.1, SPECIfICALIONS ... 7

1.2. Pin ASSIGNMENTS ...cooiiiiiiiiiiiiiiieeeeeeeeeeee e 11

1.3. Wire CONNECHIONS ..ot e e et e e e 1-12

1.4. Internal I/O StrUCUre .......coooviiiiiiiiiii 1-13

1.5. DIMENSIONS ...coiiiiiiiiiieee e 1-14

1.6. Location of the Demo Programs...........cccceevvvveiiiiiiieeeeeeeeeeiinn, 1-15

2. QUICK STart .....oieiiiii e e 2-17
2.1. MiniOS7-based Controllers ..........cccccvviiiiiiiiiiiiiiiiiiiiiieeeee 2-18

2.2. Windows-based Controllers ... 2-21

B AP 3-23
0 I =10 222G VAV 1o PP 3-25

3.2, 18026W _GetFirmMWAarEVEr ..........uuuiiieeeeeeeeeeiiiie e 3-27

3.3. IB026W _GEetLIDVEISION ...ccceveeeeiiiiee e 3-28
3.4.18026W_GetLIbDate ........cccevvviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 3-29

3.5. 18026W_ReadAOGaINOMSEL .......uciiieeeeiieeeeiiiie e 3-30

3.6. IBO26W _WIEEAD ...ovviiiiiee et e e e 3-32

3.7. 18026W_WIHIEAOHEX ... 3-34

3.8. 18026W_ReadbaCKkAO.........cooveiiiiiee e 3-36

3.9. 18026W_ReadbaCKAOHEX ..........eiiiieeiiiiieiiiiie e 3-37
3.10. IB026W_WIHEDO ......iiiiiiiiiiiiii e 3-38
3.11. IB026W_WIEDOBIL ......ccciieeeeiiiiiee e 3-40
3.12. I8026W_ReEAUADIO ......iiieeiieeieeiiiiie et 3-41
3.13. IB026W_REAUAI ......eiiieee e 3-43
3.14.i8026W_ReEAAAIHEX .....ctviiiiiiiiiiiiiiiiiiiiieeieiieeeeeeeeeeeeeeeeeeeee e 3-45
I-8026W API User Manual, v 1.0.0, July 2013 E-mail: service@icpdas.com

Copyright © 2011 ICP DAS Co., Ltd. All Rights Reserved.



3.15. i8026W_ReadAlGaiNOffSeL ..........coiiiiiiiiiiiiee e 3-47

4. Calibration .............uiiiiii e 4-49
4.1 INTFOAUCTION .ttt 4-49
4.2. Calibrating the 1-8026W on i-8000 and iPAC-8000 units............ 4-50
4.3. Verifying the Calibration ..., 4-57
4.4. Restoring the Default Calibration Settings............ccoovvvvvicinennenn. 4-58
4.5. Calibrating the 1-8026W Al on WinCE and WES Units................ 4-59
4.6. Verifying the Calibration Parameters............ccccccceevvvviiiviicineeeeen, 4-64

5. Troubleshooting..........c.ooviiiiii i 5-65
5.1. Verifying the Al functions on a WinCE or WES device............... 5-66
5.2. Verifying the Gain and Offset Values ..........cccccccvvviiviiiiiiiiennnnnn. 5-68
5.3. Service Request ReqUIrEmMENtS..........ccoovvvviviiiiiieeeeeeeeeiiie e 5-69

5.4. What to do when the data read from the 1-8026W seems unstable5-70

Appendix A. Error COUES........oevviiiieeiie e 5-71
Appendix B. Performance for Read Al Functions ................... 5-72
Appendix C. Revision Information .................cccoeeeeiiiiineiinnnnnne, 5-72
I-8026W API User Manual, v 1.0.0, July 2013 E-mail: service@icpdas.com

Copyright © 2011 ICP DAS Co., Ltd. All Rights Reserved.



Preface

The 1-8026W is a multifunction 1/0 module that provides 6 Analog Input channels,
2 Analog Output channels, 2 Digital Input channels, 2 Digital Output channels.

The information contained in this manual is divided into the following topics:

» Chapter 1, “Introduction” — This chapter provides information related to the
hardware, such as the specifications, the jumper settings details and wiring
guidelines.

» Chapter 2, “Quick Start” — This chapter provides information on how to get
started, including an overview of the location of the demo programs, a “Getting
Started Guide”, and an outline of the calibration process.

» Chapter 3, “API Functions” — This chapter describes the functions provided in the
[-8026W library, together with an explanation of the differences in the naming
rules used for the MiniOS7 and the Windows platforms.

» Chapter 4, “Calibration” — This chapter provides details of how to use the
calibration program to calibrate the 1-8026W module.

» Chapter 5, “Troubleshooting” — This chapter provides some troubleshooting
techniques should you encounter any problems while operating the 1-8026W
module.

I-8026W API User Manual, v 1.0.0, July 2013 E-mail: service@icpdas.com

Copyright © 2011 ICP DAS Co., Ltd. All Rights Reserved. E-mail: service@icpdas.com



1. Introduction

The 1-8026W is a multifunction module that provides 6 Analog Input channels, 2
Analog Output channels, 2 Digital Input channels, and 2 Digital Output channels.

It also allows a programmable input range on all Analog Input channels (10 V, £5V,
+2.5V, £1.25V, and 20 mA), while Analog Output channels are 12 bit at either £10
V,¥5V,0t0 10V, 0to 5V, or 0to 20 mA. Each Analog Input channel can be
configured for an individual range, and a high overvoltage protection of 240 Vrms is

also provided. Voltage and current inputs/outputs are jumper selectable.

Applications:

* Industrial Automation

* Industrial Machinery

+ Building Automation

* Food and Beverage Systems
» Semiconductor Fabrication

* Control Systems
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1.1. Specifications

Analog Input

Input Channels

6

10V, ¥5V, 25V, £1.25V, 20 mA

Input Type (Jumper Selectable)
Resolution 12-bit

Accuracy 0.2% of FSR for +/- 1 LSB
Overvoltage Protection 240 Vrms

Input Impedance >2 MQ

Sampling Rate

Max to 9k Samples/sec (detailed refer to below table ™
Performance for Read Al Functions”)

Individual Channel

Configuration ves
Analog Output
Output Channels 2

+10V,+5V,0t010V,0to 5V, 0to 20 mA

Output Type (Jumper Selectable)
Resolution 12-bit

Accuracy + 0.2% of FSR

Voltage Output Capability 10V @ 20 mA

Individual Channel

Configuration ves

Digital Input

Output Channels: 2

Type: Wet Contact (Sink/Source)

On Voltage Level

+10Vto +30V

Off Voltage Level

+5 V Max.

Digital Output

Input Channels

2 (Sink/Source)

Type

Isolated Open Collector (Sink)

Max. Load Current

100 mA/channel

Load Voltage

+5 Vpc to +30 Vpe

LED Indicators/Display

System LED Indicator

1 LED as Power/Communication Indicator

[/O LED Indicator

4 LEDs as Digital Input & Digital Output
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Isolation

Intra-module Isolation,
Field-to-Logic

2500 Vpc

EMS Protection

ESD (IEC 61000-4-2)

+4 kV Contact for Each Terminal

+8 kV Air for Random Point

Power

Power Consumption 1.8 W Max.
Environment

Operating Temperature -25t0 +75°C
Storage Temperature -30 to +80°C

Humidity

5 to 95% RH, Non-condensing

Mechanical

Dimensions (W x L x H)

30 mm x 102 mm x 115 mm

Performance for Read Al Functions

Gain usage will influence the performance for read Al in the same platform.

1. All using the same Gain: performance fast

Cortov = Crovd=Caov oo
Gain arrange 1:

2. Using different Gain, but without switch Ref. Voltage: performance normal

3. Using different Gain, but and switch Ref. Voltage: performance slow
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The detailed value is as below:

Unit: Samples/sec

Platform Sample Gain arrange 1 | Gain arrange 2, | Gain arrange 3,
function (Fast) (Normal) (Slow)
WES ReadAlHex
8.532 K 5.099 K 2.02 K
ReadAl
CE6 ReadAlHex
8.032 K 4672 K 1.95K
ReadAl
CES5 ReadAlHex
9.012 K 5.43 K 1.853 K
ReadAl
iP-8000 ReadAlHex 6.329 K 4.141 K 2.176 K
ReadAl 4.605 K 3.386 K 1.932 K
i-8000 ReadAlHex 3.401 K 2.382 K 1.318 K
ReadAl 1.999 K 1.572 K 1.03K

Note 1: Using the same gain for all used channels.

Note 2: Using different gain but the same Ref. voltage, for examplel: chO uses gain
0, chl uses gain 1 and ch2 use gain 0. Example2: chO uses gain 2, chl uses gain 3,
ch2 use gain 4.

Note 3: Using different gain and different Ref. voltage: for examplel: chO uses gain 0,
chl uses gain 2. Example2: chO uses gain 4, chl uses gain 1.

Note 4: In 1-8026W module, gain 0~1 use one Ref voltage, gain 2~4 use another Ref
voltage. When user uses gain for different Ref. voltage, it will waste some time to
switch it, and the performance will be decrease.
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Performance for Write AO Functions

We can know the AO from 0 V to -10 V will need 32 us as below picture, it is about
31.25 k.
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1.2. Pin Assignments

@ Pin Assignments

Terminal No. Pin Assignment

Vin0+
Vin0 -
Vinl+
Vinl -
Vin2+
Vin2 -
Vin3+
Vin3 -
Vind+
Ving -
Vin5+
Vin5-
Vout0+
Vout0 -
Voutl+
Voutl -
DO0
DO1
DIO
DI1
COM

S S A S e A A A T
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1.3. Wire Connections

Voltage Input
— Vint [ JUMPER
mva+(f V::'- D@ Default
-~ D& | || vin-
Current Input
. > JUMPER
+- i= Vin+
mA (T _
-1 1= Vin-
Voltage Output
@ W JUMPER
Pﬁ +| U= Vout+
Load| = N — Default
-] = Vout - -
Current Output
W JUMPER
— U Vout+
eadE] | IS -
' 0= | || Vout- —
Digital Input/ ON State OFF State
Counter Readback as 1 Readback as 0
. - X
Wet Contact 0= (]| DIx 0| || DIx
(Sink) m}- 0= [ com IT|=- D& | || coM
.. ON State OFF State
— ol Readback as 1 Readback as 0
— [LOAD] X [LOAD]
Open Collector HoAD D@ DOx LOAD D@ DOx
(Sink) &) || com 01| com
3.5 ~ 50 Vbc 3.5 ~ 50 Voc
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1.4. Internal I/O Structure

Data :__} Logic
Addr * 'l Control
FIFO
+5V—1—@®
GND——l

) VinO+
Isolation Vin( -
b-CH .
DCDC ADC :
VinS+
~
) | VinS -
77 2-CH S
AN DAC E L VoutO4/Vout1+
o
k3 *
i }— Vout() -/Vout1 -
I ;l - AAA DIO/DI1
vEE| 3K
I COM
L DO0/DO1
ES f{ﬂjg
=7 + L COM
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1.5. Dimensions

101.2

Units: mm
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1.6. Location of the Demo Programs

ICP DAS provides a range of demo programs for different platforms that can be used
to verify the functions of the 1-8026W. The source code contained in these programs
can also be reused in your own custom programs if needed. The following is a list of
the locations where both the demo programs and associated libraries can be found
on either the ICP DAS web site or the enclosed CD.

Platform Location

For the 1-8000 on the Web
Library  ftp:/ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demol/lib/

Demo ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/io i
n slot/

For the 1-8000 on the CD
Library = CD:\Napdos\8000\841x881x\demo\Lib

Demo CD:\Napdos\8000\841x881x\demo\lO_in_Slot

For the iPAC-8000 on the Web

Library  ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-8
4x1_ip-88x1/lib/

Demo ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-8
4x1 ip-88x1/io in slot/

For the iPAC-8000 on the CD
Library  CD:\Napdos\iPAC8000\Demo\Basic\iP-84x1 _iP-88x1\Lib

Demo CD:\Napdos\iPAC8000\Demo\Basic\iP-84x1_iP-88x1\IO_in_Slot

For the Windows CE5 Platform on the Web

Library  ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x_ce50/sdk/io_mod
ules/

Demo ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x ce50/demo/winp
ac/evc/pac _iol/local/ (eVC demo)

ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x ce50/demo/winp
ac/dotnet/c%23.net/pac_io/local/ (C# demo)
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ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/io_in_slot/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/8000/841x881x/demo/io_in_slot/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-84x1_ip-88x1/lib/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-84x1_ip-88x1/lib/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-84x1_ip-88x1/io_in_slot/
ftp://ftp.icpdas.com/pub/cd/8000cd/napdos/ipac8000/demo/basic/ip-84x1_ip-88x1/io_in_slot/
ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x_ce50/sdk/io_modules/
ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x_ce50/sdk/io_modules/
ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x_ce50/demo/winpac/evc/pac_io/local/
ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x_ce50/demo/winpac/evc/pac_io/local/
ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x_ce50/demo/winpac/dotnet/c%23.net/pac_io/local/
ftp://ftp.icpdas.com/pub/cd/winpac/napdos/wp-8x4x_ce50/demo/winpac/dotnet/c%23.net/pac_io/local/

Platform Location

Library

Demo

(eVC &
C#)

For the Windows CE5 Platform on the CD

CD:\napdos\wp-8x4x_ce50\sdk\IO_Modules

CD:\napdos\wp-8x4x_ce50\Demo\WinPAC\eVC\PAC IO\Local

CD:\napdos\wp-8x4x_ce50\Demo\WIinPAC\DOTNET\C#.NET\PAC_IO\L
ocal

XP-8000-
CEG6

XP-8000-
Atom-CE
6

For the Windows CEG6 Platform on the Web

ftp://ftp.icpdas.com/pub/cd/xp-8000-ce6/sdk/special io/
ftp://ftp.icpdas.com/pub/cd/xp-8000-ce6/demo/xpac/vc2008/io/local/
ftp://ftp.icpdas.com/pub/cd/xp-8000-ce6/demo/xpac/c%23/io/local/

ftp://ftp.icpdas.com/pub/cd/xpac-atom-ce6/sdk/special io/
ftp://ftp.icpdas.com/pub/cd/xpac-atom-ce6/demo/xpac/vc2008/io/local/
ftp://ftp.icpdas.com/pub/cd/xpac-atom-ce6/demo/xpac/c%23/io/local/

XP-8000-
CE®b6

XP-8000-
Atom-CE
6

For the Windows CEG6 Platform on the CD

CD:\SDK\Special 10
CD:\Demo\XPAC\VC2008\IO\Local
CD:\Demo\XPAC\C#\IO\Local

CD:\SDK\Special 10
CD:\Demo\XPAC\VC2008\IO\Local
CD:\Demo\XPAC\C#\IO\Local

XP-8000

XP-8000-
Atom

For the Windows Embedded Standard (WES) Platform on the Web

ftp://ftp.icpdas.com/pub/cd/xp-8000/sdk/io/
ftp://ftp.icpdas.com/pub/cd/xp-8000/demo/specialized io/

ftp://ftp.icpdas.com/pub/cd/xpac-atom/sdk/io/
ftp://ftp.icpdas.com/pub/cd/xpac-atom/demo/specialized io/

XP-8000

XP-8000-
Atom

For the Windows Embedded Standard (WES) Platform on the CD

CD:\SDK\IO
CD:\Demo\Specialized_10

CD:\SDK\IO
CD:\Demo\Specialized_10
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ftp://ftp.icpdas.com/pub/cd/xp-8000-ce6/sdk/special_io/
ftp://ftp.icpdas.com/pub/cd/xp-8000-ce6/demo/xpac/vc2008/io/local/
ftp://ftp.icpdas.com/pub/cd/xp-8000-ce6/demo/xpac/c%23/io/local/
ftp://ftp.icpdas.com/pub/cd/xpac-atom-ce6/sdk/special_io/
ftp://ftp.icpdas.com/pub/cd/xpac-atom-ce6/demo/xpac/vc2008/io/local/
ftp://ftp.icpdas.com/pub/cd/xpac-atom-ce6/demo/xpac/c%23/io/local/
ftp://ftp.icpdas.com/pub/cd/xp-8000/sdk/io/
ftp://ftp.icpdas.com/pub/cd/xp-8000/demo/specialized_io/
ftp://ftp.icpdas.com/pub/cd/xpac-atom/sdk/io/
ftp://ftp.icpdas.com/pub/cd/xpac-atom/demo/specialized_io/

2. Quick Start

This section provides a “Getting Started Guide” and details of the calibration process
when using the 1-8026W module on either the MiniOS7 or Windows platforms.

This section contains a “Getting Started Guide” and details of the calibration process
when using the 1-8026W module:

» MiniOS7-based Controllers (i-8000 and iPAC-8000 PAC)
» WinCE- and WES-based Controllers (WinPAC and XPAC PAC)

» Demo develop produce
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2.1. MiniOS7-based Controllers

Getting Started Guide

The 26demo.exe executable file, which is located in the 8026demo folder of the
[-8026W demo programs, can be used to retrieve the basic configuration information
related to the 1-8026W module, and to verify the Analog Input read functions. The
basic configuration information includes:

e The version number and the published date of the library.

e The FPGA version information

e The gain and offset values for each input range and each channel

The data read from each channel

(See Location of the Demo Programs information in Section 1.6 for details of where to
find the 26demo.exe file in the 1-8026W demo programs folder)

Step 1. Refer to Section Wire Connections and ensure that the voltage/current
jumper is in the correct position.

Step 2. Connect a stable signal source (e.g., a battery output) to either the Analog
Input or the Analog Output of the 1-8026W module, as illustrated below.
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Step 3. Connect the power supply to the module, and then connect the control unit to

the Host PC using an RS-232 cable.

POWER SUPPLY
+10V~30VDC

— — e— e— —

~

O elp el [
ﬂl'
g %
L]
i

841X/881X

EBEBEBH

EEae e aE s E Elaa s A
.t 1 e e

[

— =

CA0915

HOST COMPUTER
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Step 4. Launch the 26demo.exe executable file on the Host PC, and then verify that
the basic configuration information and the 1/0 data from each channel is
correct.

e F188XW 1.28 [COM4:115200,N,8,1 L,FC0,CT

CE37_U2_UDP>Z26demo . exe

Thiz demo show [-8826W firmware and lib information.
There iz an i8826 at =zlot 5

3030 3o 3o 3o -JoE 3o -JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-oE-E-E-ME-ME

Firmuare Uerzion =: ABAAL
Library Uerzion =: 1888

Build Date =: Dec 12 2813
330 oI -Jo e 3o - 30E oo -Je e 3ok - 3eE oI JeE ook JeE- oo o E-E-NE
Choice Menu
: Test DIO
: Test AI
Teszst AOQ
: to guit the program
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2.2. Windows-based Controllers

Getting Started Guide

The pac_i8026Wdemo.exe executable file, which is located in the pac_i8026WDemo
folder of the 1-8026W demo programs, can be used to retrieve the basic configuration
information related to the I-8026W, and to verify the Analog Input read functions. The
basic configuration information includes:

e The version number and the published date of the library.

e The FPGA version information

e The gain and offset values for each input range

e The data read on each channel

(See the Location of the Demo Programs information in Section 1.6. for details of
where to find the pac_i8026Wdemo.exe file in the I-8026W demo programs folder)
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Step 1. Refer to Section Wire Connections and ensure that the voltage/current
jumper is in the correct position

Step 2. Connect a stable signal source (e.g., a battery output) to the I-8026W
module.

Step 3. Insert the I-8026W into a vacant slot in the control unit and power on the
controller.

Step 4. Launch the pac_i8026Wdemo.exe executable file on the control unit, and
verify that the basic configuration information and 1/O data read from each
channel is correct.

i-8026W Demo for DotNet Version

Configurations |oIo Im IN:' |

slot Index

Library 1000 Library Date  |[Feb 4 2013 Firmware 3001

(sat] sp|

Tips & Warnings

Q Unused channels should be connected to GND to avoid floating.
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3. APIs

ICP DAS provides APIs, libraries and demo programs, including the source code, that
allow integration of the 1-8026W into the platforms indicated in the table below. The
APIs and programming procedures are similar on both the MiniOS7 and Windows
platforms, with the only difference being the prefix characters added to the name of
the function in the library (APIs). For functions applicable to the MiniOS7 and Linux
platforms, the prefix “i8026W _” is added to the function name, and the prefix
“‘pac_i8026W _" is added to functions applicable to the Windows platform.

In this document, the function relevant to the MiniOS7 platform is used in the
examples and as the title of the section for each function.

The following table gives an overview of the relationship between the different
platforms and the product series, together with the respective prefix used for the
function name.

Platform ‘ Product API Prefix

WP-8000 series
WP-2000 series “pac_i8026W _ “+ function name
XP-8000-CE6 series

Windows CE5
Windows CEG6

Windows Embedded

Standard (WES) XP-8000 series ‘pac_i8026W _ “+ function name
[-8000 series
MiniOS7 iIPAC-8000 series “18026W_" + function name
VP-2000 series
Linux LinPAC-8000 series “18026W _” + function name
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Function List

The following is a list of the functions provided in the 8026W.lib for the MiniOS7

platform.

Function Description

i8026W_Init

Initializes the driver and confirms the hardware ID.

i8026W_GetFirmwareVer

Retrieves the version number for the FPGA firmware
for troubleshooting purposes.

i8026W_GetLibVersion

Retrieves the version number of the 8026W.lib file.

iI8026W_GetLibDate

Retrieves the release date of the 8026W.lib file.

i8026W_ReadAOGainOffset

Retrieves the Analog Output Gain and Offset values for
each output type.

i8026W_WriteAO

Writes an output value to a single specified Analog
Output channel in float format.

iI8026W_WriteAOHex

Writes a value to a single specified Analog Output
channel in hexadecimal format.

i8026W_ReadbackAO

Reads a calibrated Analog Output value from a single
specified channel in float format.

i8026W_ReadbackAOHex

Reads a calibrated Analog Output value from a single
specified channel in hexadecimal format.

iB026W_WriteDO

Writes the Digital Output value to the 1-8026W module.

i8026W_WriteDOBiIt

Sets a specific Digital Output channel of the 1-8026W
module to ON or OFF.

i8026W_ReadDIO

Reads the Digital Input and Digital Output value from
the 1-8026W module.

i8026W_ReadAl

Reads a calibrated Analog Input value from a single
specified channel in float format.

i8026W_ReadAlHex

Reads a calibrated Analog Input value from a single
specified channel in hexadecimal format.

i8026W_ReadAlGainOffset

Retrieves the Analog Input reference Gain and Offset
values for each input type and for each channel.
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3.1. i8026W_Init

This function is used to initialize the driver and confirm the hardware ID information.

Prototype
For MiniOS7

short i8026W _Init(int slot);
For Windows (CE and WES using C++)
short pac_i8026W _Init(int slot);
For Windows (CE and WES using C#)
Int16 pac8026W.Init(int slot);

Parameters

slot: specifies the slot number (0 to 7)

Return Values
0 = the module inserted in the slot is an 1-8026\W.

-1 = there are no 1-8026W modules inserted in this slot.

For other return values, see the Error Codes in Appendix A.

Note

Before executing any functions on the 1-8026W, the i8026W _Init function needs
be called once for each I-8026W module inserted in the controller unit. For
example, if there are two or more 1-8026W modules inserted in the controller, the
i8026W _Init function must be individually called for each 1-8026W module by
including the number of the slot where the 1-8026W module is inserted.
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Example

[C/C++]

int slotindex,err;
err=i8026W _Init(slotindex);

if(err==0)
{
Print(“There is an 1-8026W module in slot %d\n”,slotindex);
}
else
{

Print(“There is no 1-8026W module in slot %d\n”,slotindex);
}
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3.2. 18026W_GetFirmwareVer

This function is used to retrieve the version information for the FPGA firmware. The
function is only used for troubleshooting or recording purposes.

Prototype
For MiniOS7

short i8026W_GetFirmwareVer(int slot);
For Windows (CE and WES)

short pac_i8026W _GetFirmwareVer(int slot);
For Windows (CE and WES using C#)

Int16 pac8026W. FirmwareVersion (int slot);

Parameters

slot: specifies the slot number (0 - 7)

Return Values

The version information of the FPGA firmware for the 1-8026W module

Example

[C++]

short ver=0, slot=0;
ver=i8026W_GetFirmwareVer (slot);

Print( "\nFirmware Version =: %04X",ver );
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3.3. 18026W_GetLibVersion

This function is used to retrieve the version information for the 8026W library file. The
function is only used for troubleshooting or recording purposes.

Prototype
For MiniOS7

short i8026W _GetLibVersion(void);
For Windows (CE and WES C++)

short pac_i8026W _GetLibVersion(void);
For Windows (CE and WES using C#)

Int16 pac8026W.LibVersion (int slot);

Parameters

None

Return Values

The version information for the 8026W.lib file

Example

[C++]

short version;
version = i8026W _GetLibVersion();
Print("\nLibrary Version =: %04X",i8026W _GetLibVersion());
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3.4. 18026W_GetLibDate

This function is used to retrieve the release (build) date of the 8026W.lib file.

Prototype
For MiniOS7

void i8026W _GetLibDate(char *LibDate);
For Windows (CE and WES C++)

void pac_i8026W __GetLibDate(char libDate[]);
For Windows (CE and WES using C#)

string pac8026W. LibDate ();

Parameters

*LibDate: [Output] the release (build) date of the 8026W.lib file

Return Values

None
Example

[C++]

char libDate [32];

i8026W_GetLibDate(libDate);
Print("\nBuild Date =: %s" libDate);
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3.5. 18026W_ReadAOGainOffset

This function is used to read the gain and offset values for each output type set for a
specified Analog Output channel.

Prototype
For MiniOS7
void i8026W_ReadAOGainOffset
(
int slot, int ch, int gain, unsigned short* gainValue, short* offsetValue
);

For Windows (CE and WES C++)
void pac_i8026W_ReadAOGainOffset
(
int slot, int ch, short gain, unsigned short* gainValue, short* offsetValue
);
For Windows (CE and WES C#)
void pac8026W.ReadAOGainOffset

(
int slot, int ch, Int16 gain, ref UInt16 gainValue, ref Int16 offsetValue
);
Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Analog Output channel number (0 - 1)

gain: specifies the input type (0 - 4), where:

0: +/-10V, 1: +/-5V, 2: +/-25V, 3: +/-1.25V, 4: +/-20 mA
*gainValue: [Output] the gain value for the Analog Output range
*offsetValue: [Output] the offset value for the Analog Output range
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Return Values

None
Example

[C++]

unsigned short gVal=0;

short oVal=0;

for(ch=0;ch<2;ch++)

{
iI8026W _ReadGainOffset(slot,ch,gain,&gVal,&oVal);
Print("\nThe Gain and Offset values for the Calibration are:
Gain=%u,; Offset=%d",gVal,oVal);

}
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3.6. i18026W_WriteAO

This function is used to write the output value to a single specified Analog Output
channel in floating point format.

Prototype
For MiniOS7

short i8026W_WriteAO(int slot, int ch, short gain, float fData);
For Windows (CE and WES C++)

short pac_i8026W_WriteAO(int slot, int ch, short gain, float fData);
For Windows (CE and WES using C#)

Int16 pac8026W.WriteAO(int slot, int ch, Int16 gain, float fData);

Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Analog Output channel number (0 - 2)

gain: specifies the input type (0 - 4), where:
0: +/-10V, 1: +/-5V, 2: +/-25V, 3: +/-1.25V, 4: +/-20 mA
fData: the Analog Output data in floating point format

Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.
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Example

[C++]

int slot,ch,gain;
float fVal=0.0;

slot = 0;
gain =0; // "+/-10 V"
for(ch=0;ch<2;ch++)
{
fVal = 5.0;
i8026W_WriteAO ( slot, ch, gain, fval);
Print("\n[%02d]= [ %05.4f ]",ch,,fval);
}
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3.7. 18026W_WriteAOHex

This function is used to write the output value to a single specified Analog Output
channel in hexadecimal format.

Prototype
For MiniOS7

short i8026W_WriteAOHex(int slot, int ch, short gain, short hData);
For Windows (CE and WES C++)

short pac_i8026W_WriteAOHex(int slot, int ch, short gain, short hData);
For Windows (CE and WES using C#)

Int16 pac8026W.WriteAOHex(int slot, int ch, Int16 gain, short hData);

Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Analog Output channel number (0 - 2)

gain: specifies the input type (0 - 4), where:
0: +/-10V, 1: +/-5V, 2: +/-25V, 3: +/-1.25V, 4: +/-20 mA
hData: the Analog Output data in hexadecimal format

Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.
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Example

[C++]

int slot,ch,gain;
short hval=0;

slot = 0;
gap =0 | [0V
for(ch=0;ch<2;ch++)
{
hVal =0x3fff;
i8026W_WriteAOHex( slot, ch, gain, hval);

}
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3.8. 18026W_ReadbackAO

This function is used to read the calibrated output value from a single specified
Analog Output channel floating point.

Prototype
For MiniOS7

short float i8026W_ReadbackAO(int slot, int ch, float* fVal);
For Windows (CE and WES C++)

short pac_i8026W_ReadbackAO(int slot, int ch, float* fVal);
For Windows (CE and WES using C#)

Int16 pac8026W.ReadbackAO(int slot, int ch, ref float fval);

Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Analog Output channel number (0 - 2)

*fVal:  [Output] the value read from memory that is written to the module

Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.
Example

[C++]

int slot,ch;
float fVal=0.0;

slot = O;

for(ch=0;ch<6;ch++)

{
i8026W_ReadbackAO( slot, ch, &fval);
Print("\n[%02d]= [ %05.4f ]",ch,,fval);

}
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3.9. 18026W_ReadbackAOHex

This function is used to read the calibrated output value from a single specified

Analog Output channel in hexadecimal format.

Prototype
For MiniOS7

short i8026W_ReadbackAOHex(int slot, int ch, short* hval);

For Windows (CE and WES C++)

short pac_i8026W_ReadbackAOHex(int slot, int ch, short* hVval);

For Windows (CE and WES using C#)

Int16 pac8026W.ReadbackAOHex(int slot, int ch, ref Int16 hVval);

Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Analog Output channel number (0 - 2)
*hVal: [Output] the value read from memory that written to the module

Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.

Example

[C++]

int slot,ch;
short hVal=0;

slot = 0;

for(ch=0;ch<2;ch++)

{
fVal = i18026W_ReadbackAOHex (slot, ch);
Print("\n[%02d]= [ %04X ]",ch,,hVal);

}
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3.10. 18026W_WriteDO

This function is used to write the Digital Output value to the i-8026W module.

Prototype
For MiniOS7

short i8026W_WriteDO(int slot, short hData);
For Windows (CE and WES C++)

short pac_i8026W_WriteDO(int slot, Int16 hData);
For Windows (CE and WES using C#)

Int16 pac8026W.WriteDO(int slot, Int16 hData);

Parameters
slot: specifies the slot number (0 - 7)

hData: the Digital Output value (0 - 3), as per the table below

Output Value CHO CH1
0 OFF OFF
1 ON OFF
2 OFF ON
3 ON ON

Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.
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Example

[C++]

int slot,ch,gain;
short hval=3;

slot = 0;
i18026W_WriteDO (slot, hval);
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3.11. i8026W_WriteDOBit

This function is used to set a specific Digital Output channel on the i-8026W module
ON or OFF.

Prototype
For MiniOS7

short i8026W_WriteDOBit(int slot, int ch, int bitStatus);
For Windows (CE and WES C++)

short pac_i8026W_WriteDOBIt(int slot, int ch, int bitStatus);
For Windows (CE and WES using C#)

Int16 pac8026W.WriteDOBIt(int slot, int ch, int bitStatus);

Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Digital Output channel number (0 - 1)
bitval:  specifies the status of the digital output, where:
0: OFF
1: ON

Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.

Example

[C++]

int slot,ch, bitVal;

slot = 0;
ch=0;
bitval =1;
i8026W_WriteDOBIt (slot,ch, bitVal);
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3.12. 18026W_ReadDIO

This function is used to read the Digital Input and Digital Output values from the
i-8026W module.

Prototype

For MiniOS7
short i8026W_ReadDIO

(

int slot, short* diVal, short* doVal,unsigned char diBitArr[], unsigned char
doBitArr[]

);

For Windows (CE and WES C++)
short pac_i8026W_ReadDIO
(

int slot, short* dival, short* doVal,unsigned char diBitArr[], unsigned char
doBitArr(]

);
For Windows (CE and WES using C#)

Int16 pac8026W.ReadDIO

(
int slot, ref Int16 diVal, ref Int16 doVal,byte[] diBitArr, byte[] doBitArr
);
Parameters
slot: specifies the slot number (0 - 7)

*dival:  [Output] the Digital Input data
*doVal: [Output] the Digital Output data
diBitArr: [Output] the bit status of the Digital Input data

doBitArr:  [Output] the bit status of the Digital Output data
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Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.

Example

[C++]

int slot;

short divVal=0, doVal=0;

unsigned char diBitArr[2], doBitArr[2];
slot = 0;

i8026W_ReadDIO( slot, &diVal,&doVal, diBitArr,doBitArr);
Print("\n DI=[%02X]; DO=[ %02X ]", diVal ,doVal);
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3.13. i8026W _ReadAl

This function is used to read the calibrated input value from a single specified Analog
Input channel in floating point format.
Prototype

For MiniOS7
short float i8026W _ReadAl(int slot, int ch, short gain, float* fVal);

For Windows (CE and WES C++)
short pac_i8026W _ReadAl(int slot, int ch, short gain, float* fVal);

For Windows (CE and WES using C#)

Int16 pac8026W.ReadAl(int slot, int ch, Int16 gain, ref float fVal);

Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Analog Input channel number (0 ~ 5)

gain: specifies the input type (0 - 4), where:
0: +/-10V, 1: +/-5V, 2: +/-25V, 3: +/-1.25 V, 4: +/-20 mA

fval: [Output] the input data in float format

Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.
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Example

[C++]

int slot,ch,gain;
float fVal=0.0;

slot = 0;
gap =0 | [0V
for(ch=0;ch<6;ch++)
{
i8026W_ReadAl( slot, ch, gain, &fVal);
Print("\n[%02d]= [ %05.4f ]",ch,,fVal);
}
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3.14. 18026W_ReadAlHex

This function is used to read the calibrated input value from a single specified Analog
Input channel in hexadecimal format.

Prototype

For MiniOS7
short i8026W_ReadAlHex(int slot, int ch, short gain, short* hval);

For Windows (CE and WES C++)
short pac_i8026W_ReadAlHex(int slot, int ch, short gain, short* hVal);

For Windows (CE and WES using C#)

Int16 pac8026W.ReadAlHex(int slot, int ch, Int16 gain, ref Int16 hVal);

Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Analog Input channel number (0 - 5)

gain: specifies the input type (0 - 4), where:
0: +/-10V, 1: +/-5V, 2: +/-25V, 3: +/-1.25V, 4: +/-20 mA

hval:  [Output] the input data in hexadecimal format

Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.



Example

[C++]

int slot,ch,gain;
short hval=0.0;

slot = 0;

gap =0 | [0V

for(ch=0;ch<6;ch++)

{
i8026W_ReadAlHex( slot, ch, gain,&hVal);
Print("\n[%02d]= [ %04X ] ",ch,,hVal);

}
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3.15. 18026W_ReadAlGainOffset

This function is used to read the reference gain and offset values for each Analog
Input channel and each input type.

Prototype

For MiniOS7
short i8026W_ReadAlGainOffset

(

int slot, int ch, int gain, unsigned short* refGain, short * refOffset
);

For Windows (CE and WES C++)
short pac_i8026W_ReadAlGainOffset

(

int slot, int ch, short gain, unsigned short* refGain, short * refOffset
);
For Windows (CE and WES using C#)

Int16 pac8026W_ReadAlGainOffset

(
int slot, int ch, Int16 Gain, ref UInt16 refGain, ref Int16 refOffset
);
Parameters
slot: specifies the slot number (0 - 7)
ch: specifies the Analog Input channel number (0 — 5)

gain: specifies the input type (0 - 4), where:

0: +/-10V, 1: +/-5V, 2: +/-25V, 3: +/-1.25V, 4: +/-20 mA
*refGain: [Output] the reference gain value for the Analog Input type
*refOffset: [Output] the reference offset value for the Analog Input type
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Return Values
0 = No Error

For other return values, see the Error Codes in Appendix A.
Example

[C++]

unsigned short gVal=0;

short oVal=0;

i8026W_ ReadAlGainOffset (slot,gain,&gVal, &oVal);
Print("\nThe Gain = %04X , Offset = %04X ",gVal, oVal);
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4. Calibration

4.1. Introduction

Each 1-8026W module is factory calibrated and well verified before shipment, so it is
usually unnecessary to calibrate the module again, unless the input impedance is
changed on a calibrated module, or the accuracy is lost.

In addition to inserting the 1-8026W module into a controller slot, the following items
are required before attempting to calibrate the 1-8026W:

e A single stable calibration source, such as a 3 1/2 digit power supply (or better),
or a battery output.
e Asingle 4 1/2 digit voltage meter (15-bit resolution or better)

e A Calibration Program: See Section 1.6 “Location of the Demo Programs” for
details of where to find the demo program included in the 1-8026W demo
programs folder.

Tips & Warnings

An unstable calibration source will cause calibration errors and may
affect the accuracy of the data acquisition.

This section contains:
» Calibrating the 1-8026W
» Verifying the calibration

» Restoring the default calibration settings
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4.2. Calibrating the [-8026W on 1-8000 and
IPAC-8000 units

Step 1. Repeat steps 1 to 3 as described in the Quick Start guide in Chapter 2.

a. Attach the power supply to the control unit and then connect the control unit to
the Host PC.

b. Connect the calibration source to channel O of the 1-8026W module using the
differential wiring method.

c. Connect the meter, as illustrated in the following figure.

e
V-

Meter

! B V- @

Power Supply

d. Switch on the power to the control unit.
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Step 2. Launch the MiniOS7 Utility on the Host PC, then upload the calibration
program to the control unit and execute it.

The MiniOS7 Utility can be downloaded from the following web site:
http://www.icpdas.com/download/minios7.htm

Select the appropriate calibration program for your controller.

e 8026cal.exe: This is the calibration program for I-8000 units, and is
located in the same folder as the demo programs for the 1-8026W
module. (See Section 1.6. Location of the Demo Programs)

e iP_8026cal.exe: This is the calibration program for iP-8000 units, and is
located in the same folder as the demo programs for the 1-8026W
module. (See Section 1.6. Location of the Demo Programs)

P4 MiniOS7 Utility ¥erion 3.1.1 (build 3.1.1.1)

a. Launch the MiniOS7 S File [p Connection |+ & Command Configuration

Utility on the Host PC, - . Ty | e—
ki v on

and then_choose New LostConnection  A1+F2
Connection from the T CuliFz

Connection menu, or  J-hae Size  Type
’ | BEER®  Search.. SCRCAKE (MG File
press F2. | B . e ST Fe

b. From the drop-down list, select the COM port for the Host PC that is
connected to the control unit, configure the communication parameters to
match those indicate below, and then click the OK button.

?4 Connection

‘ Connection | History

([com1 ) v
| £ TCP/UDP
Baud Rayf. 115200 a || ® |
Data pit: 8 | v Pot [10000 |
Parky: [O0None) [ |
Stop B, 1 v

t oK J[ Cancel ]
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http://www.icpdas.com/download/minios7.htm

c. Select the name of the calibration program and then click the Upload button
(or press F5) to upload the program for the 1-8026W module.

2% MiniOS7 Utility Yerion 3.2.4

JC};IFile B Connection = s Conumend Configuration | Tools €67 Help -

Look in: | 1) 8026cal o e Lock in:  Disk &

| Size | Type | Modifie { No i |
2BCAL _IP EXE T e T T = l

Loading Progress __.

|- 422339hy

From: D:\Hanztmph201 21008430268 _Calibratew3W8026cal26CAL_IP.EXE
To: 26CAL_IP.EXE

Help |

C837 V2 LIDP>COM4, 1 filez(z] 36,349 bytes

J [ CornectionF &DiskTooI[FE]l E[Info[F?]l (%] Delete[FB]l & Hefresh[FS]l gconsme[ﬁnﬂ HDDS[F11]| i 5

d. Once the file has been uploaded, right-click the name of the updated
calibration file and choose Run

4 MiniOS? Utility ¥erion 3.2.4
‘C}SjFile [ Comnection ~ < Command Configurstion 7] Tools €67 Help ~

Losk in: | () 8026cal Ho @ Lockin:[Dkd — [-] 422339 bytes available
Mame Size | Type | Modified Size
[ z6cal IPEXE 72kE FERER 2anzes B2

Reset MiniD) F4

Eraze Dizk

1 | 2

C837_W2_UDP>COMA4. 1 files(s) 36,343 bytes
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The calibration program will be executed on the control unit and 7188xw.exe will be
executed on the Host PC to provide a command line interface.

188X W 1.28 [COM3:115200,N,8,1],FCl

Calibration porgram for I-88264

Lattice Firmware Uerszion = 1
Please connect a signal
to the I-8826W first.

(@>Calibrate Al

C(1>Calibrate AO

Cr¥Recover default calibration settings for Al
CedRecover default calibration settings for AQ
(t>Read calibrated Al value

Cudlrite calibrated AD value

¢z3)Show calibrated parameters for Al

Ch>Show calibrated parametersz for AOQD

CrQuit

OO ¥ ¥ % ¥ ¥ ¥

Please choose (B.1.r.e.t.w.s.h.gl:

Select 0 or 1 to calibrate either the Al or the AO
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Step 3. Calibrate the Analog Input for the 1-8026W module using the following
procedure.

a. Select 0 to calibrate the Analog Input, and type a Gain option (O - 4) that is to
be used for the calibration, and then press ENTER.

{@A>Calibrate AI

¢1>Calibrate AD

{rI)Recover default calibration settings for Al
(e)Recover default calibration settings for AO
{t>Read calibrated AI value

Cudllrite calibrated AOQ value

{g2%how calibrated parameters for Al

Ch>5how calibrated parameters for AQ

CglQuit

ox ok % ok % ok % X
¥ox ok % ok % ¥ ¥ X

EaXaTaiakaZatataskatotaoatatatatetakakstetstatotatotatstatatatetoakatesak uume Ko T E g 2 oz 2 3 x = 3
Pleasze choose <B.1.r.e.t.w.s.h.q>:8
Please input which gain of Al necessaPy calibration:

{@> Gain_B -16.88U to +10.08U

(1> Gain_1 - 5.88U to + 5.88U

{2 Gain_2 -— 2.58U to + Z.58U

(3> Gain_3 — 1.25U to + 1.25U

(4> Gain_4 -20.0mAV to +ZO.8mA

o e Ju e JeE 0o o e JeE oo TeE-eE

Pleasze choose <B™43:1
Please input which channel of Al necessary calibrationt@
Please input a voltage (—18.8™18.8 U>to calibate ch B:{2.9
Mew ref Gain =8356 ,.Save to EEPROM ? <{y/n>/y
+/—5U ch B iz calibrated.

b. Determine two values (points) within the range of the selected input type
selected for the calibration process. For example, after selecting option 0 (an
input range of -10 V to +10 V), +8 V and -8 V can be used as the two
calibration points.

c. Set the calibration
source output to one
of the two points
(e.g., +8.0 Vin this
example)
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d. At the “Input 1st
voltage” prompt on
the console, type the
value displayed on
the meter and then

press ENTER.

(@>Calibrate i 7 to +168.@8U
(1»Calibrate i to + 5._686U
(2»Calibrate Gain_2 to + 2.580
C3»Calibrate Gain_3 to + 1.25U
C(r)Recover default calibration settings
(t>Read calibrated AI value of ChA
(z)5how calibrated Gains0ffzet parameters
Cgrguit

¥ X X X ¥ ¥ ¥ ¥ [
¥k Ok ¥ ¥ ¥ ¥ ¥

Flease choose <8™3,.r.t.s.q):8

Original Gain_B=34874 Offszet_B=—74
Pleaszse input 1st voltage (B.@™+18_00:8_0603
Point 1=¢{B517 Hex>
Please input 2nd voltage (A.@~-160.68>:-8_.0603
Point 2=C(FBAD Hex>
Mew Gain= 36118 ,0ffset=—366 .Save to EEPFROM ¥ <{usn>:y
Gain® iz calibrated.

e. Set the calibration source output to the second point (e.g., -8.0 V in this
example).
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f. At the “Input 2nd voltage” prompt on the console, type the value displayed on
the meter and then press ENTER.

‘_TIBBIW 1.31 [COM1:115200,N,8,1],FC

(@>Calibrate Gain_@ —-168.688U to +16.881
(1>Calibrate Gain_1 - 5.88U to + 5_68U
(2»Calibrate Gain_2 - 2.58U to + 2.581
(3>Calibrate Gain_3 — 1.25U to + 1._25U
C(r)Recover default calibration settings
(t>Read calibrated AI value of ChA
(z)Show calibrated Gains0ffzet parameters
Cgrguit

¥ ok ok % % k ok %

Flease choose <B™3.r.t.s.q):8

Original Gain_@=34874 O0ffzet_B=-74
Please input 1st voltage (B.@™+180_8>:8 _883
Point 1=<B517 Hex>
Please input 2nd voltage (A.8™"-10.60:-8_.0603
Point 2=CFBBAD Hex>
Mew Gain= 36118 ,0ffset=—366 .Save to EEPFROM ¥ <{usn>:y
Gain@ iz calibrated.

The new gain and offset values for this calibration will then be displayed on the
console as:

New Gain= 3xxxx, Offset= nnn, Save to EEPROM? (y/n):

g. Type y and press ENTER to accept the values and save the settings to
EEPROM

The calibration for the -10 V to +10 V input range is now complete.
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4.3. Verifying the Calibration

Step 1. Set the calibration source to output a voltage to channel O on the I-8026W
module. For example, -2.0 V.

Step 2. In the same console window for the calibration program, type t (i.e., read the
calibrated Analog Input value for Channel 0), and then select the input type
that was previously calibrated (e.g., 0, -10 V to +10 V).

Step 3. Confirm that the values displayed for channel O are correct.

## 7188X W 1.31 [COM1:115200

Please choose (B™3.r.t.z.qgl:t
TR -ToE-aE - -Jaf-JaE-oEE - JaE oo -JE o oo JE T T TaEaE T -JaE-Jaf-oE TR aE oo oo -Ta-Taf-TeEE-eE-E-BE-RE-E
# (@)Read Gain_@ -18.88U to +16.06U
# (13Read Gain_1 - 5.88U to + 5.0860
#* (23Read Gain_2 - 2.58U to + 2.58U
B
-

CIdRead Gain_3 - 1.25U to + 1.25U
Cgiguit

e -JaE-Jaf -t oo e -t~ aE o e -Ja-Jaf et -TeE-oE e -Ja -kt e -JaE oo e Jf el
Pleaze choose (B™3,.¢0:8

Please input voltage sourte (—18.87+18.8>

Br»e€5z any key tegtinue, '’ guit

Al value=-2.8827

Al value=-2.8028

Al value=-2.8028

Al value=-2.8034
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4.4. Restoring the Default Calibration Settings

For the 1-8026W module, the calibration program provides a Recover Default
Calibration Settings function (r) that can be used to restore the gain and offset
values to the factory default settings.

X _io) x|
+-— 1@u Gain =34874 Off=set
+— 55U Gain =34872 Offset
+s— 2_.5U Gain =3486% O0ffset
+— 1 .25U Gain =34854 Offset
+— Z28mA Gain =3486% O0ffset

| 11
=] 68 ] %]
L=l =Y

| |
=] =]
W W0k

Gains0ffset parameters which in wsing
+-— 18U Gain =31383 Offset
+-— SU Gain =3135% Offset
+s— 25U Gain =3486% Offset
+s— 1 .25U0 Gain =34@54 Offset
+— 28mA Gain =3486% Offset

I|I I|I I|I I|I I|I
[--RE - -y
W B

<B>Calibrate Gain_#A —-18.88U to +18.868U
<1>Calibrate Gain_1 — 5.88U to + 5.868U
<2>Calibrate Gain_2 — 2_.58U to + 2_.568U
<3>Calibrate Gain_3 — 1.25U to + 1.25U
Cr>Recover default calibration settings
Ct>Read calibrated AI wvalue of ChA
Cg2>Show calibrated Gain-0Offset parameters
Cgrguit

[IERE T I ]
LIERE I B A O ]

Flease choose B™3I . vr.t.s. g

Backup default Gains0Offset parameter settings for 180K
+-— 18U Gajwr=34074 Offset =—
+-— SU Fain =348072 Offset
+s— 25U Gain =3486% Offset
+-— 1 .25U Gasg =3485%4 Offset
+-— ZHmA Gain =39007=0PfeeT

N1
==} Qo - N |
[ i

Gains0ffset parap@ters which in using
+-— 18U Gain =34874 Offset
+-— 5U Gain =34872 Offset
+r— 2.5U Gadn, =3406% Offset
+-— 125U Gain =345 Ut set

|
=]
W
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4.5.

Step 1.

Step 2.

Step 3.

Step 4.

Calibrating the 1-8026W Al on WinCE and
WES Units

Refer to s, and ensure that the Voltage/Current selection jumper is in the
correct position.

Connect a stable calibration source to channel 0 on the 1-8026W module that
is to be calibrated, as illustrated below.

Insert the 1-8026W into a vacant slot on the controller and power on the
controller.

Launch the .NET version of the DCON Utility on the WinCE or WES controller
to display the Calibration dialog box.

Power Supply
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Step 5. In the DCON Utility, search for the 1-8026W and then click the name of the

——

module to display the configuration dialog window, as illustrated below.

c

L=

1B EE e

Start:

1 End Address |2

®

o Jadd ... [Reudrate [Checks... [Format[Status | Deseription

8026 jlc'.E -

ol

mB026wW

[EKIOJZ*DI + 2°DO0 + 6%A)

[-8026W slat Indes

Configurations D10 |41 | 40 | AL Calibration |

Walt for loading 8025 ...,

&1 CH |U_EI

Library 1000 Library Date |:| Firrmware

Date Gaininuse Offsetinuse pat Default Gain  Default Offset
AV on142-27  azs14 16 2014-2-27 | 32814 16
+/- 3V 2014-2-27 | 32807 16 2014-2-27 | 3ze07 16
+~25Y  2014-2-27 33016 24 2014-2-27 39015 24
+/-1.25%  2014-2-27 23003 a2 2014-2-27 | 33003 32
+/~20ma  2014-3-3 32052 27 2014-3-3 32052 27
Exit |
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Step 6. Click the Al Calibration tab, and then select the Al CH and Gain values to be

used for the calibration from the respective drop-down menus.

mB026W

1-8026W slot Index

| Configurations | D10 | &1 | 40 | &I Calibration |

Al CH ID EI Gain |+/- 104 EI
Steps for Al Calibraions
Step 1: Send first stable Yoltage to Channel 0 for Calibration

Input first Yoltage (float) {Unit © Yaoltage)

Setas Calibration Point 1| v1 | | | |

Step 2: Send second stable Voltage to Channel 0 for Calibration

Input second Yoltage (float) {Unit : Yoltage)

| Set a5 Calibration Point 2 | 2 | | X2 | |

Step 3: Save New Calibration parameter:

Gain I:I Offset | | | Save new Calibration settings

Step 7. Determine two values (points) within the range of the input type selected for
the calibration process. For example, after selecting a Gain of -10 V to +10 V
as the input range, +8 V and -8 V can be used as the two calibration points.
Set the output of the calibration source to one of the two points (for example,

+8.0V)
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Step 8. In the Input First Voltage (float) text field, type the value displayed on the
meter (for example, 8.0), and then click the Set as Calibration Point 1
button.

mB026W

[-8026Wy slot Index

Configurations | D10 | a1 | a0 | AL Calibratian |

A CH ID :l Gain |+JJ_1D\,-' :l

Steps for Al Calibraions

Step 1: Send first stable YettAge~to Channel 0 for Calibration
Input first Yoltage (float) " ilnit : Yoltage)
e —

Step 2: Send second stable Yoltage to Channel 0 for Calibration

Input second Yoltage (float) {Unit : Yoltage)
| Set as Calibration Point 2 | ¥2 I:l %2 I:l

Step 3: Save New Calibration parameter:

5ain I:l Offset | | | Save new Calibration settings

Step 9. Set the output of the calibration source to the second value (for example, -8.0
V)
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Step 10. In the Input Second Voltage (float) text field, type the value displayed on

the meter (for example, -8.0 V), and then click the Set as Calibration Point 2
button.

frme026W

T-B0264 slat Tndex

Configurations | D10 | a1 | a0 | 41 Calibration |

SICH |p ¥ | Gain [+~ 10v -
Steps for Al Calibraions
Step 1: Send first stable Voltage to Channel O for Calibration

Input first Yoltage (float) Unit : Yoltage)

Sit as Calibration F'Dint1| 1 62144 | xa |25os2 |

Step 2: Send second stable Voltage to Channel 0 for Calibration
Input second Yaoltage (float) {Unit : Yoltage)

#=ET a5 Calibration Point 2

2144 | X2 |-2600 |

Step Albration parameter:

Gain 33007 Offset |73 Save new Calibration settings
Exit

Step 11. Click the Save new Calibration Settings button to save the new calibration
parameters.

frm8026w

[-E026W slot Index

Canfigurations | oo | a1 | a0 | AL Calihration]

SICH o «| Gain |+ 10v -

Steps for Al Calibraions

Step 1: Send first stable Yoltage to Channel 0 for Calibration
Input first Yoltage (float) {Unit : valtage)

Set as Calibration Point1| vl [2e2144 | w1 [25os2

Step 2: Send second stable Voltage to Channel 0 for Calibration

Input second Vaoltage (float) {Unit : Voltage)

‘S5t 55 Calbration F'Dint2§| ¥2 l-26z14.4 | %@ |-26096 |

Step 3: Save New Calibration parameter:

Gain  |33007 offset |73 ( Save new Callbration settings | >

Exit

The calibration for the -10 V to +10 V input range is now complete.
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4.6. Verifying the Calibration Parameters

Step 1. Set the calibration source to output a voltage to channel O on the 1-8026W
module. For example, -2 V.

Step 2. In the calibration dialog box, click the Al tab, and confirm that the Al values
are as illustrated in the image below:

frma026w

I-2026Ww slot Index

Configurations ] DIo | Al lf-‘«r:l ] &1 Calibration ]
Select Gain Im Format EUMI
Read Data Iin Data Max Data Delta bl
CH:O0 -oroo1s  |[-ongoss  ||onsste | |ooaods | =
CH:OL  Jopoms  ||-oeeror  ||oeessy | [13.3628 || -]
CH:2 |oooods  [joooods |foooo4s | joooooo | -]
CHOE [onooe4  |[onooes  ||oessss | [oees7r || |
CH:04 oeeea7  |[-oes791  ||osessr | [133eze || =]
CHOS [onooe4  |[onooes  ||osssa0 | [oe.esos || |
[ | Enable Log Log Interval — |100 -| ms

Exit

The value for Channel 0 is -1.9916 V, which means that the calibration parameters
are within range.
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5. Troubleshooting

This chapter discusses how to solve some common problems you may encounter
while operating the 1-8026W module.

This chapter contains:

» How to verify the Al functions on a WinCE or WES unit
» Service request requirements

>» What to do when the data read from the 1-8026W module seems unstable
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5.1. Verifying the Al functions on a WinCE or
WES device

If the data read from the 1-8026W module is inconsistent with the input signal, and you
would like to confirm the input functions, the pac_i8026W __Utility.exe program may be
helpful. The utility can only be used with modules designed controllers using the
WinCE and WES platforms, and is located in the 1-8026W C# demo program folder
for the controller. (See Section 1.6. Location of the Demo Programs for more details)

Step 1. Connect a stable signal to the 1-8026W module.

a. Connect the input signal according to whether differential or single-ended
Jumper settings are used. (See Section 1.3. Wire Connections for more
details)

b. Set the input range to +/-10 V
c. Insert the 1-8026W module into a vacant slot in the WinCE and WES controller

and then power on the power to the controller.

Tips & Warnings

c 1. A battery output should provide a sufficiently stable signal.

2. A 125 Q resistor is required when measuring current input.

3. If the result is not as stable as the input signal when measuring
voltage using the differential input type, it is recommended that an
additional wire is connected between the Vn- and the AGND
(analog ground) pins to enhance the accuracy. However, this
method has no benefit in enhancing accuracy when measuring
current input.

Al

@ ALGND/ |
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Step 2. Launch the pac_i8026W_demo.exe program
Step 3: Read the information from the [-8026W module.
a. From the 1-8026W slot index drop-down list, select the slot that the
[-8026W module is connected to.
b. Click the Basic Information tab.
The Basic Information page includes:
e The version information for the 8026W.lib FPGA firmware

e The gain and offset values for each input type

mB8026W

I-B026W slot Tndex

Configurations [pio | a1 | &0 | a1 calibration |

Library Library Date I:I At

AICH | -
Date Gain inuse Offset in use Date Default Gain  Default Offsat
10V on14-2-27 32014 16 2014-2-27 | 32814 16
+/- 5 2014-2-27 | 328207 16 2014-2-27 | 30007 16
+i- 2.5 2014-2-27 33016 24 2014-2-27 33016 24
+/~ 125 2014-2-27 | 23003 3z 2014-2-27 | 33003 32
+/~ 20ma  2014-3-3 2052 27 2014-3-3 J2952 27

Exit

Click the Save button to save all the information to the Slotl_8026W _Info.txt file.
This information is useful for troubleshooting when service is requested.
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5.2. Verifying the Gain and Offset Values

In a normal situation, the gain value should be around 33000. If the value is
greatly different from 33000, it means that the value is incorrect. To correct this
situation, try the following:

a. Press Refresh to retrieve the gain values again and confirm whether or not
they are correct

b. Relocate the 1-8026W module to a different slot, and then repeat Steps 2 to 3
to confirm whether or not the gain values are correct
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5.3. Service Request Requirements

If you are using a stable signal source, such as a battery, to output a signal to the
1-8026W module and are receiving incorrect or unstable data, prepare the following
three items and e-mail them to service@icpdas.com.

e Animage of the physical wiring

e The file saved from the Basic Information tab
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5.4. What to do when the data read from the
-8026W seems unstable

If the voltage can be measured correctly when testing using a battery, but not when
using the real signal source, the error may be caused by any or all of the following
factors:

e A noise-corrupted signal source
e Instability in the signal source
e A floating signal source that is not referenced to a system ground point

(earth or building ground)

Because of the nature of the high speed data acquisition function on the 1-8026W
module, any noise coupled to a signal, or any change in voltage on an unstable
source, is also captured. In this situation, signal filtering or isolation should be
considered in order to enhance the quality of the signal.

Al It is recommended to connect the V- to AGND (system
@L AL GND ground) when measuring differential signals as the figure

? shows as below:
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Appendix A. Error Codes

Definition Description

0 OK This indicates that there have been

no errors.

-1 ID_ERROR There was a problem with the
module ID.

-2 SLOT_ERROR There was a slot index error. Slot
numbers should be in the range of 0
to 7.

-3 CHANNEL_ERROR There was a channel index error.

Channel numbers should be in the
range of 0 to 15.

-4 GAIN_ERROR There was a gain index error. gain
numbers should be in the range of 0
to 4.

-6 NOT_SUPPORT_ERROR Reading invalid value.
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Appendix B. Performance for
Read Al Functions

Appendix C. Revision Information

V1.0.0

First Release for the 1-8026W module only
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