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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

Copy right © 2018 by ICP DAS Co., Ltd. All rights are reserved.

Trademarks

Names are used for identification purposes 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 a quick response.

Email: service@icpdas.com
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Preface

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, jumper settings and wiring.

*  Chapter 2, “Quick Start” — This chapter provides information on how to get started, an

overview of the location of the demo programs.

U Chapter 3, “Magic Scan” — This chapter introduces the functions of I-8014W, such as read Al

Magic Scan, the programming procedures, and demo programs.

*  Chapter 4, “APl introduction” — This chapter describes the functions provided in the 1-8014W
library together with an explanation of the differences in the naming rules used for the

MiniOS7 and Windows platforms.

*  Chapter 5, “Troubleshooting” — This chapter provides some troubleshooting solutions should

you encounter any problems while operating the [-8014W.
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1.

Introduction

1-8014W, 1-8014CW, 1-9014 and 1-9014C are high performance analog input module.

1-8014W and 1-9014 provided 16 single-ended or 8 differential channels.

I-8014CW and 1-9014C provided 8 differential channels.

They feature 16-bit resolution, 250Ks/s sampling rates, and 4K-sample FIFO.

I-8014W/1-8014CW/1-9014/1-9014C (Hereinafter referred to as I-8014W series modules) contain an

impressive scan function called Magic Scan, which are able to improve many of the functions and

meets the demands of high-end users. The Magic Scan mechanism not only scans the different

input channels at vastly different rates, but also at different gains.

Even in a multi-channel scan, the sampling rates can be maintained at 250KS/s.

I-8014W includes a 4K onboard FIFO buffer for A/D conversion. With the Magic Scan function and

4K FIFO, the 1-8014W can easily implement high-speed and time-critical data acquisition

applications.

The following table shows the differences between 1-8014W/1-9014 and 1-8014CW/I-9014C:

1-8014W/1-9014

1-8014CW/1-9014C

Mode

Input Range +/-10V, +/-5V, +/-2.5V, +/- 20 mA only
+/-1.25V and +/- 20 mA
Input Type Differential or Single-Ended Differential Mode only

Wire Connection for

current measurement

Need external 125 ohm resistor

for current measurement

Do not need external resistor for

current measurement

Calibration Parameter

8 channels Al using 1 calibration

parameter

8 channels Al using independent

calibration parameter
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Applicable Platform table

The following table shows which platform the module applies to.

Platform oS Module
XPAC XP-8000(WES) [-8014W
XP-8000-Atom (WES) [-8014W
XP-8000-WES7 (WES7) [-8014W
XP-8000-CE6 (WinCE 6.0) [-8014W
XP-8000-Atom-CE6 (WinCE 6.0) [-8014W
XP-9000-WES7(WES7) 1-9014
WPAC WP-8000 (CE 5.0/7.0) [-8014W
WP-9000-CE7 (CE 7.0) 1-9014
LinPAC LinPAC-8000 (Linux kernel 2.6~4.4) [-8014W
LP-9000/LX-9000 (Linux kernel 3.2/4.4) 1-9014
IPAC iPAC-8000 (MiniOS7) [-8014W
1-8014(C)W/1-9014(C) /0O Module User Manual v2.0.3 P.8




1.1. Features

1-8014W/1-9014

* 16 single-ended/8 differential inputs (jumper selectable)

o Input Range : +/- 10V, +/- 5V, +/- 2.5V, +/- 1.25V, +/- 20mA(Software selectable)
*  16-bit 250KHz ADC converter

*  4K-samples FIFO buffer

e External trigger mode : post-trigger

* Internal/external trigger start

1-8014CW/1-9014C

8 differential inputs

*  Input Range : +/- 20mA

*  16-bit 250KHz ADC converter

e 4K-samples FIFO buffer

*  External trigger mode : post-trigger

* Internal/external trigger start
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1.2. Specifications

Model

Analog Output

1-8014W/1-9014

1-8014CW/1-9014C

Channels

8-ch Differential/16-Single-ended | 8-ch Differential

Voltage Input Range

+1.25,+2.5,+5V, £10V -

Current Input Range

-20 mA ~ +20 mA(Requires -20mA~ +20 mA

Optional External 125 Q Resistor)

Resolution 16-bit

Sample Rate Single Channel Pacer Mode: 250 kS/s
Single Channel Polling Mode: 45 kS/s
8 Channels Polling Mode: 25 kS/s

FIFO 4 k Words

Accuracy 0.05% of FSR

Input Mode Polling, Pacer (Magic Scan)

Magic Scan Mode

Mode 1: Standard Mode

Mode 2: Virtual Sample and Hold

Overvoltage Protection -45V ~ +60 V
Input Impedance 20K, 200 K, 20 M (Jumper Select) | 125 Q
LED Indicators
Power LED Indicator Yes
Isolation
Intra-module Isolation, 2500 Vrms
Field-to-Logic
Power
Power Consumption 2.5 W Max.
1-8014(C)W/1-9014(C) /0O Module User Manual v2.0.3 P.10




Model

Mechanical

1-8014W/1-9014

1-8014CW/1-9014C

Dimension (L x W x H)

For 1-8014IW: 102 mm x 30 mm x 115 mm

For 1-9014I: 144 mm x 31 mm x 134 mm

Environment

Operating Temperature

-25°C~+75°C

Storage Temperature

For 1-8014IW: -30 °C ~ +85°C

For 1-9014l: -40°C ~ +85°C

Humidity

10 % ~ 90% RH, non-condensing

1-8014(C)W/1-9014(C) I/O Module User Manual v2.0.3
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1.3. Pin Assignments

1.3.1. 1-8014W/1-8014CW

Terminal Pin Assignment Terminal Pin
No. Differential Single-ended No. Asslgnment
E 01 Trig+ Trig+ E 01 Trig+
[a]| 02 Thg-  Trig- ol 02 Trig-
Fajl03 Vo Vo Mol 03 10+
ol 04 vo- V8 o]l 04 10-
[e] 05 Vi+ V1 [l =]l 05 I+
= [o]| 06 vi- V9 ["a]| 06 I-
. [e] 07 Vv2+ V2 [in]l 07 2+
= [le]l 08 Vv2- V10 [Le]| 08 12-
- hollog v3+ V3 el 09 I3+
vae [e] 10 v3- vi1 [ie]l 10 13-
v el 11 vas V4 Lol 11 14+
o el 12 va- V12 el 12 14-
vs+ Lell13 vs+¢ s Lell13 15+
- el 14 vs- Vi3 Lol 14 I5-
ve Lell1s  ve+r e Lell1s 16+
- el 16 ve- V14 [Leifiie = 16-
ol Lol ve w2 Lell17 s
ol 18 vr- V15 [l 18 17-
(2]l 19 AGND  AGND ol 19 AGND
[ell20  Fe. EG. Lo | 20 FG.
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1.3.2. 1-9014W/1-9014C

Pin Assignment Pin Assignment
. —y Terminal No. _ —T
Differential Single-ended Differential Single-ended
Trig+ Trig+ 01 Trig- Trig-
VOo+ VO 02 Vo- V8
Vi+ Vi 03 Vi- V9
V2+ V2 04 V2- V10
V3i+ V3 05 V3- Vil
Va+ V4 06 V4- V12
V5+ V5 07 V5- V13
V6+ V6 08 V6- Vi4
W7+ V7 09 V7- V15
AGND AGND 10 FG. FG.
- Foomc
Pin . Pin
Assignment Uil g Assignment
Trig+ 01 Trig-
10+ 02 I0-
I1+ 03 I1-
2+ 04 12-
I3+ 05 I3-
14+ 06 14-
I5+ 07 I5-
16+ 08 I6-
17+ 09 17-
AGND 10 FG.
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1.4. Jumper Settings

1.4.1. 1-8014W/1-8014CW

Tips & Warnings

i B

o i Q -8014CW do not have those
Sl S e 3 o " Jumper, it is only with Differential

Mode and Input impedance 20KQ.

Differential / Single-ended Jumper Selection

\
JY loc— |} I:I o|o D o
o |(qg OO O
292228 8
n
<&
—— —Y %8 Single-ended input
Input Type
— 8% Differential input (Default)

Input impedance Jumper Selection

Select Input Impedance: 200 kQ (Default)

Note: 1. The Jumpers should set on the same value
2. Input Impedance = 2 x setting value
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1.4.2. 1-9014W/1-9014C

R -
[CJ—9014C
19014

1041} F4 DLt

1006 N

Tips & Warnings

c [-9014C do not have those Jumper,
it is only with Differential Mode

and Input impedance 20 KQ

Differential / Single-ended Jumper Selection

Select
Input Type

10M |OO

100k |1
10k |©O

I

Il

Single-ended input

Differential input (Default)

Input impedance Jumper Selection

Select Input Impedance: 200 kQ (Default)

Note: 1. The Jumpers should set on the same value
2. Input Impedance = 2 x setting value

I-8014(C)W/I-9014(C) I/O Module User Manual v2.0.3
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Adjusting the Input impedance

[-8014W allows three input impedance options, including 20 KQ, 200 KQ (default setting) and 20

MQ to meet system requirements. In most cases, 200KkQ is sufficient.

Note that each time the input impedance is adjusted on a calibrated module, the module must be
recalibrated. Refer to the Calibration section on page 19 if you are using an [-8000 or iPAC-8000
(MiniOS7 platform controller), or refer to page 32 for details of the calibration process if you are

using a module based on the WinCE or WES platform.

J1 oA ODO OI:IO
ogd|ele|olLloe
SL\ Zéx Zé.z

NS S8 8288
' ]

r
|

Select Input Impedance: 200 kQ (Default)

Note: 1. The Jumpers should set on the same value
2. Input Impedance = 2 x setting value
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1.5. Wire Connections

1.5.1. 1-8014W/1-9014

Differential Vin+
SRR E
in-

WAS 0& ||| vin-

125Q

Single-ended )
MYV A 1 08 ||| aenD 0S ||| AGND

125Q

1.5.2. 1-8014CW/1-9014C

Differential
06 | || 1+
08 | || 1-
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1.6. Block Diagram

1.6.1. 1-8014W/1-9014

{ . : Trig+
> Magic |l«—{ Trig :
— = Trig-
'-.___...-T SCEIFI g
\/ Control VO+
Data: — % Logic —l VO-
Addr} <+ Control Ay -V1+
LA S e MUX
FIFO s
J “V7-
DC-DC > AGND
+5V-4-® v |
GNDT L —Frame
il ]
-+ Ground
1.6.2. 1-8014CW/1-9014C
{ i . Trig+
> Magic |le— Trig .
%1‘ Scan Trig-
+ Control 10+
Data: —%| Logic 1 10-
Addr i < Control i 11+
A S MUX || i
FIFO T
“17-
pepe > AGND
+5V1@® v
GND T —Frame
= ]
o Ground
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2. Quick Start

This chapter will be accompanied by demos to explain how to implement functions such as read Al,

Magic Scan, calculate Al average, calibration process.
Demos can be downloaded in the following link:

https://www.icpdas.com/en/download/show.php?num=2897
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2.1. MiniOS7-based Controllers

2.1.1. Basic Function

Basic function can be used to retrieve configuration information related to 1-8014W and verify the

Al reading function.

Basic configuration information includes:

*  Version number and published date of the library.

. FPGA version.

*  Single-ended/Differential jumper settings.

*  Gain and offset values for each input range.

¢  Data reading of each channel.

The following steps take Base_Info.exe as example and display the information of I-8014W.

Step 1. Please refer to the “Wire Connections”, connect a stable signal source (such as a battery)

to 1-8014W
1-8014W

Input Type Differential Input Type Single-ended
Voltage Input + D@ Vin+ Voltage Input + D@ Vin

Wiring mv/V _ D@ Vin- Wiring mV/V _ D@ AGND
Current Input D@ Vin+ Current Input D@ Vin

Wiring 0E ||| vin- Wiring 0E& ||| AGND

125Q 125Q
I-8014CW

Input Type Differential
Current Input D@ I+

Wiring 0 @ I-

[-8014(C)W/1-9014(C) I/O Module User Manual
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Tips & Warnings

2 1. Unused channels should be connected to GND to avoid floating.
2. A battery output can provide a stable enough signal for test.
3. A 125 Ohmresistor is required when measuring current input.

4.  When measuring the voltage by differential input type, if the result is not
as stable as the input signal, it is recommended that an additional is
connected between the Vn- and the AGND (analog ground pin) to enhance

the accuracy.

When measuring current input, this method has no benefit in enhancing

accuracy.

Al [k
@1_ AI GNDI| '

Step 2: Plug 1-8014W in the MiniOS7 controller, connect the power supply to the unit and connect

the unit to the Host PC by RS-232 cable

n] 841X/881X ’ E:::::::} | E:::::::} ’ —
N EEEEE

FERERRERY
EEEEEEE

POWER SUPPLY ] [ﬁ ”

+10V~30VDC e S fo = \
1 i i /
) L O A - )/
. E
a = o JJ CA091S
HOST COMPUTER
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Step 3: Run 7188xw.exe on the host PC and open the COM Port which is connecting to the

MiniOS7 Controller

Tips & Warnings

7188xw.exe is an interface for

A\

PC, it can help users to communicate with

MiniOS7 PAC, please refer to the MiniOS7 PAC user manual for more detail.

Step 4: Run Base Info.exe on the controller and verify that basic information and Al data from

each channel are correct or not, asi

ndicated in the diagram below:

his demo show how to use iB8B14Y_ReadAl to read he

x and float format analog input data.

here is an iBA14 at slot A 7

aaa1
Becondary FPGA Uersion =: BOA2
Library Uersion =: 1805

Build Date =: Jul 28 2818

Primary FPGA Uersion =:

\.

The Library and FPGA version information

Single-ended/Differential jumper position.

J

i8@14Y Input Mode=Differential

Select B = +/-18U

Select 1 =
Select H
Select 3 =
Select 4 :
Belect Gain <@™4>:8
Belect Gain[@]1=+/-18U

.66451

+—5U
+/—2.5U
+/—1.25U
+/—28mA

+the Calibrated Gain= 328

7

\_

The gain value is around 33000. If this value
varies significantly from 33000, it means
that the value is incorrect.

~N

.66421
.66371
66371

.66421
.66371]
66421
66421

[ Verify the Al data from each channel. ]

Tips & Warnings

c 1-8014CW/1-9014C only can select max 8 channels and +/- 20 mA Input Range
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2.1.2. Magic Scan Function

The magic scan function is used for high-speed sampling of data.
This is the major function of 1-8014W series module.
Configuration of Magic Scan function includes:

¢ Sample Channels
i Input Range
¢ Sample rate

e  Sample count

The following steps take the MAGIC.EXE as example and display the process of data acquisition.

Step 1: Please refer to the “Wire Connections”, connect a cyclically source (such as a Sine wave) to

[-8014W

I-8014W

Input Type Differential Input Type Single-ended

Voltage Input + D@ Vin+ Voltage Input v V+ D@ Vin
Wiring mvV/V _ D@ Vin- Wiring mv/ _ D@ AGND

Current Input : @ Vin+ Current Input . @ Vin
Wiring D@ Vin- Wiring D@ AGND

125Q 125Q

I-8014CW

Input Type Differential

Current Input D@ I+
Wiring D@ I-

Tips & Warnings

A Unused channels should be connected to GND to avoid floating.
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Step 2: Plug I-8014W in the MiniOS7 controller, connect the power supply to the unit and connect

the unit to the Host PC by RS-232 cable

841X/881X [ ; nnnnnnn ‘ ’ ; nnnnnnn \ { : nnnnn ;/

nnnnnnnnnnnnnnnnnnnnnn

POWER SUPPLY
+10V~30VDC

O et |ede [

N

CA0915

HOST COMPUTER

Step 3: Run 7188xw.exe on the host PC and open the COM Port which is connecting to the

MiniOS7 Controller

Tips & Warnings

e 7188xw.exe is a interface for PC, it can help users to communicate with MiniOS7

PAC, please refer to the MiniOS7 PAC user manual for more detail.
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Step 4: Run MAGIC.EXE on the controller and input parameters, as indicated in the diagram below:

BN 7188XW 1.31 [COM4:115200,M,8,1],FC=0,CTS=1 - O >

Thiz Demo will show how to i function to i

ch amn

Input channels, 1 means ch0, 2 means ch0 and
chl1 and so on.

Range can be different for each channel.

In this demo, it will be the same range for all channels.

e
=]
=]

Trpuct.

f I-8014% are:

Tips & Warnings

e 1-8014CW/1-9014C only can select max 8 channels and +/- 20 mA Input Range.
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In this demonstration, there is a 50 Hz, 3 Vpp, Sine wave connect with channel 0 and channel 1.

For more detail about the attributes of Magic Scan, please refer to 3. Magic Scan.

BN 7188XW 1.31 [COM4:115200,M,8,1],FC=0,CTS=1, DIR=CA\Users\RD2-Hans_Chen — O x

4

ey 1o Gtart o
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2.2. Windows-based Controllers

2.2.1. Basic Function

Basic function can be used to retrieve configuration information related to 1-8014W and verify the

Al reading function. Basic configuration information includes:

¢  Version number and published date of the library.

. FPGA version

*  Single-ended/Differential jumper settings

*  Gain and offset values for each input range

¢  Data reading of each channel

The following steps take pac_i8014W_ReadAl_CSharp.exe as example and display the information

of 1-8014W.

Step 1. Please refer to the “Wire Connections”, connect a stable signal source (such as a battery)

to 1-8014W
I-8014W

Input Type Differential Input Type Single-ended
Voltage Input + D@ Vin+ Voltage Input + D@ Vin

Wiring mv/V _ D@ Vin- Wiring mV/V_ D@ AGND
Current Input D@ Vin+ Current Input D@ Vin

Wiring 0E ||| vin- Wiring 0S ||| AGND

125Q 125Q
I-8014CW

Input Type Differential
Current Input D@ I+

Wiring |:| @ I-

Tips & Warnings

A Unused channels should be connected to GND to avoid floating.
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Step 2. Plug I-8014W in the Windows-based controller and connect the power supply to the unit

= N

I

(! 3

o (|
c: b |

o | | L&
POWER SUPPLY ' 11 A \
“10V~30VDC LB EL | ‘/’

Step 3. Run pac i8014W ReadAl CSharp.exe on the controller and verify that basic information

and Al data read from each channel are correct, as shown in the figure below:

U

The AFL 'pacB0143y. Init'
ser need to know the n| Library and FPGA version
Cause some APLs corres)
Step 3 Click 'Show' but

Single-ended/differential jumper position.

k

Slot Index :

I_8014W_1_ 9014

For 180141 ——r o0
Fead gain : . . adGainOffset’ function
Each 'range| ©ain value is around 33000. }
Step 4 : Se.!
Range : m Gain : 32894 Offset . -23
CH:O NTHE
CH:1 H:3
CH:2 H:10 |:|
CH:3 H:ill l_—
CcH4  [Fome !H:IE I:[ Verify the Al data from each channel. ]
CH:5 H:13 |:|
CH:6 His [ ]
CH:7 J:H:15 |:|

Tips & Warnings

A I-8014CW/I1-9014C only can select max 8 channels and +/- 20 mA Input Range
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2.2.2. Magic Scan Function

The magic scan function is used for high-speed sampling of data.
This is the major function of 1-8014W series module.
Configuration of Magic Scan function includes:

*  Sample Channels (1 for channel 0, 2 for channel 0 and channel 2 and so on)
i Input Range
*  Sample rate (Max 200 KHz, depend on scan mode and Sample channels)

e  Sample count

The following steps take the pac_i8014W_MagicScan_Block_CSharp.exe as example and display

the process of data acquisition.

Step 1: Please refer to the “Wire Connections”, connect a cyclically source (such as a Sine wave) to

[-8014W
1-8014W

Input Type Differential Input Type Single-ended
Voltage Input + D@ Vin+ Voltage Input + D@ Vin

Wiring mvV/V _ D@ Vin- Wiring mvV/V _ D@ AGND

. Vi

Current Input D@ Vin+ Current Input D@ n

Wiring 0 ||| vin- Wiring 0& ||| AGND

125Q 125Q
I-8014CW

Input Type Differential

Current Input D@ I+
Wiring D@ I-

Tips & Warnings

A Unused channels should be connected to GND to avoid floating.
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Step 2. Plug I-8014W in the Windows-based controller and connect the power supply to the unit

POWER SUPPLY
=10V=~30VDC

Step 3. Run pac i8014W MagicScan Block CSharp.exe on the controller and input parameters, as

indicated in the diagram below:

In this demonstration, there is a 50 Hz, 3 Vpp, Sine wave connect with channel 0 to channel 7.

For more detail about the attributes of Magic Scan, please refer to 3. Magic Scan.

I-8014W Sreies ModelMagic Scan Block CS

M [=] B3

The Magic Scan configured successfully,
Step S Please go to page "Start / Show' click 'Start’ button,

I Configurate Ear‘ Showl

Ju

i

[Siot 7

Input channels, 1 means ch0, 2 means chO and ch1 and so on.

Model Marmne

[-e0taw / o014 /
IEI channels ﬂ Scan Mode :

Scan Channels |M1:Standard

=l

Trigger Saurce : ISoftware CummandEl /) Vi ——
Sample Rate : Pl Index 0 Index 1 Index 2 Index 3 Index 4 Index 5 Index & Index 7
Channel  [cHio cH:L :
Data Frame : . I [=| l_[’.:‘ %
ange ] +-10.0¢ [« .
Range can be different for each channel.
Index I 0 " I
Channel 0 1 > Index 0 Indesx 1 d f | d b d
Range  +-10¥  +j-10v  +j-10v  +j-|Chanel  [Grg ~| [crs \ And freely arrange and combine data. =
e I 3 I 9 I 10 I 1 Range |+,|’-10.D\u' EI I+,|’-10.D\u' EI |+,l-1U‘UV [ Y R R N U o I R R N R | I+J-1U.DV‘E
Channel = = = - | Set | | Close |
Range 8014 od g 0 _108 =
S inat

Index | cHo | cHi | cHz | cHs | cHe | eons | cve | anr | [a

1] 2,532 1,913 1.089 0,139 -0.814 -1.671 -2.361 2,847

g -3.055 -2.949 -2.547 -1.896 -1.082 -0.165 0,803 1.673 -

16 2,367 2,821 3.026 2,947 2,547 1.885 1,062 0.151

24 0,791 1.676 -2,389 2.845 3.031 2,946 2,559 1,895

32 1.075 0,167 0,785 1,675 2,377 2.828 3024 2,935

40 2,550 1,896 1.061 0,149 0,784 1,664 2,383 2,860

45 3.030 2,927 -2,551 1,925 1.081 0,125 0,796 1.647

56 2,362 2,851 3.046 2,922 2,525 1.899 1,078 0,143

64 0.515 1.664 -2,370 2,853 3.055 2,949 -2.529 1,906

72 1,100 0,157 0.811 1,668 2,354 2.844 3,041 2,920

g0 2,527 1,905 1.095 0,145 0,812 1,682 -2,365 2,833

i 3.045 2,946 -2.546 1,895 1.087 0,163 0,509 1,673

a6 2,357 2.827 3.039 2,945 2,532 1.892 1.076 0.154

104 0.805 1.684 -2, 366 2.833 3.042 2,954 2.549 1.891

112 1.082 0.163 0.782 1.675 2,374 2,826 3.039 2,939

120 2,536 1.884 1.075 0.163 0.803 1.690 2,384 2,835

128 3,029 951 -2, 058 -1.90 1.065 0. 15 0,754 1.66 hd

Total Scanned 1000 Scan Timefusy 1007

Exit
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2.2.3. Average Function

The Average function is used for calculate data average with Magic Scan function.

After this function is activated, it will continue to calculate in the bottom background, and users

can read back the data by Polling.

Tips & Warnings

e This function can only use on WinCE6.0, WinCE7.0 PACs.

Configuration of Average function includes:

*  Sample Channels (always 8 channels in Differential or 16 channels in Single-Ended)

Input Range (every channels are the same range)

Sample rate (Max 5 KHz)

Average level (Calculate the average value of every 256 data at most)
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The following steps take the pac_i8014W_ReadAl_Average_AllSlot_CSharp.exe as example and
display the process of data acquisition.

Step 1: Please refer to the “Wire Connections”, connect a cyclically source (such as a Sine wave) to
-8014W
1-8014W
Input Type Differential Input Type Single-ended
Voltage Input + D@ Vin+ Voltage Input + D@ Vin
Wiring mV/V _ D@ Vin- Wiring meV_ D@ AGND
Current Input D® Vin+ Current Input D@ Vin
Wiring 0& ||| vin- Wiring 0S ||| AGND
125Q 125Q
I-8014CW
Input Type Differential
Current Input D@ I+
Wiring D@ I-

Tips & Warnings

A Unused channels should be connected to GND to avoid floating.

Step 2. Plug 1-8014W in the Windows-based controller and connect the power supply to the unit

— l { .‘“: '\I‘.‘
. 5 N I = , _
] |
e L 0 r HE
“\g—.n t;. 4 < 1| | » |
POWER SUPPLY . I i
~10V~30VDC N L 'qu 1| ‘//
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Step 3. Run pac i8014W ReadAl Average AllSlot CSharp.exe on the controller and input

parameters, as indicated in the diagram below:

L ounaw s AR

This demo will scan all -8014W series modules in the controller
and check the box of each module to decide whether to enable it. 5

This is I-801 4 series models average LNctions demo. ;l
Flease folyl: the steps one by one to learn how to operate this model,
Step 1 #elect 'Ckeck Box', 'Range', 'Rate’, 'Average Level' for each model il
Range Rate Ayerage Level Slot Index I :l [[] HEX Format
alslot [0+~ 1]>] {1000 | |Level 7:every 256 =] N CHO CHL CHZ CH3 CH4 CHS CHE CHY
[ o d
m U | e ] | B |l s | [ | .
Level 2: 4 data —
Osor | 52 O 3iovery 8 data >9_[ Select Average-Level. ]] [ ]
I :l Level 4:every 16 data in
LStz El Level S:every 32 data | j
[slatz I | D Level 6ievery 64 data | =ita | || || || || || || || |
Lev:
|:| Slot 4 I :l El = CH2 CHD CH10 CH11 CH12 CH13 CH14 CH13
Osets [ o |] [ N | | I I | |
[ sikts I EI 0 I =1 wnmee T 1T 1T 1T i i i 1T 1
sit7 [0+ 1= {1000 | Jievel 7| pata refresh frequency = 1/sample rate * average count

Data reffesh fequency(ms) 1200 = | for example, 1000 Hz, Average count 64

==>1ms * 64 = about 64m:s.

[ start | [ swp

In this demo, there is a 50 Hz, 1.5 Vpp, noise connect with channel 0 to channel 7, shown as below

picture:

Tel T Trig'd M Pos: 2.000ns CURSOR
+

Type

SOurce
CH1

Cursar 1

1.56Y

h 1.00ms
30-0ct-03 18:54
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The results are shown in the below picture:

I-8014W Sreies Model all Slot Average Demo CS

IThie average function has been successtully started %

The calculation will be performed in the background

Change 'Slot Index' to read another model or check the 'HEX Format' to get the HEX format data

Range Rate Average Level Slot Index lmm T HEX Farmart

allsiet [0+~ 1]zl 100 | JLevel 7:every 256 (2] (4 CHD CHL CH2 CH3 CH4 CHS CHE CH7 |

Osito | E=NE | ]| Pa® [0.046][n.04s] [n.047] [n.047] [p.049] [0.04s] [n.0s0] [o.0sz |

Osiot1 | E=NE | ]| Mer |o.o70][n.o7o] [o.oss] [n.oee] [o.0ss] [o.0ee] [n.0s] [o.0ss |

Ositz | ENE | )| Mno [ooz][ooz] ooz |00z foos] [o.0e | [oos] 0.0z ]
Delta |g.oee | (o099 | |o.0ee | (0,09 | (0,088 | (0.0 | (0.oee | |o.ose

Osets [ = B ]| B 2] ) e )| e et o] [

Oslts | = [0 | = CHE CHO  CHID CHI1 CHI2 CHI3 CH14  CHIS

Osets [ o |1 52 < I Y O | I | O |

Osete [ o || 52 I O | I | O |

Slat 7 |D:+,J— 1= \ﬂ[ |Leve| 7ievery 256 v]  Min | | | | | | | | | | | | | | | |

Data refresh freguency (ms) 200 Delta | | | | | | | | | | | | | | | |

| st | | sop |
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2.3. Linux-based Controllers

ICP DAS provides a range of demo programs for different platforms that can be used to verify the
functions of the I-8014W/9014. The source code contained in these programs can also be reused

in your own custom programs if needed.

We need to check the following steps before running the program.

1. First, user need to download LinPAC SDK, which is includes GNU toolchain, Libraries, header,

examples files, etc.

2. Check the power cable, Ethernet cable, VGA monitor, the communication cable between
controller and PC has been connected well, and then check the i-8014W/9014 has been

plugged in the controller.

3. Next, check the communication between controller and PC is fine, and download the demo

program files to the controller.

4. The following is a list of the locations where both the demo programs and associated libraries
(libi8k.a) can be found on either the ICP DAS web site, and user can find the related files in the

below website:

PRRODUCT CPU DOWNLOAD LINK

LP-8x4x PXA270 https://www.icpdas.com/en/download/show.php?num=982

LP-8x2x/9000 | AM335x https://www.icpdas.com/en/download/show.php?num=915

LX-8000/9000 | x86/E38xx | http://www.icpdas.com/en/download/show.php?num=904
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3. Magic Scan

This chapter provides details related to Magic Scan, which is a key function included on the

I-8014W series modules for multi-channel analog data acquisition at high sampling rates.

The attributes and operation steps of Magic Scan included:

I. Configuration

Channels

*  Data arrangement
*  Sample Rate

*  Scan Mode

e  Standard

¢  Sample and Hold
*  Trigger Source

e  Software Trigger

. Interrupt Trigger

*  External Trigger
*  Rising edge
* Falling edge

Il. Startup
Ill. Read Raw Data

* Block Mode
*  Non-Block Mode
* Interrupt Mode (Need install ISR function)

IV. Stop

V. Calibrate raw data
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3.1. Configuration

Before start sampling data, user needs to configure Magic Scan settings, the settings include as

follow:
o Channels:

Set the number of channels to sample data.

. Data arrangement:

Data arrangement allows users to arrange the data that store into FIFO.

o Sample Rate:

Set the data sampling frequency, 1-8014W uses independent internal hardware clock to

trigger AD.

The actual frequency might be different from the setting.

o 4K FIFO with interrupt to reduce CPU loading:

There is a FIFO for interrupt service notification.
This feature can increase the performance for sampling application.
The program does not need to sample data all the time.

Only need to wait for the interrupt notification when the data count reaches the limit level
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*  Scan Mode:
There are two types of scan mode, one is a standard and another is virtual sample and hold.
1. Standard:

Every clock samples only one channel, such as below:

. Sample Clk
T O O
- Time
Ch0O Ch1 Ch2 Ch0 Ch1 Ch2 Ch0 Ch1 Ch2
Channels [\ EVEENS
1 250KHz
While set mode as Standard,
2 125KHz
Sample rate can be 250 KHz with one channel or 125
KHz with 2 channels and so on. 3 83.3KHz
4 62.5KHz
2. Sample and Hold:
Every clock samples all channels that have been set.
---------- O
dEbIEEEENE
e - P Time

CRU™GhO ChO ChO ChO ChO ChO ChO ChO
Ch1 Ch1 Ch1 Ch1 Ch1 Ch1 Ch1 Ch1 Ch1
Ch2 Ch2 Ch2 Ch2 Ch2 Ch2 Ch2 Ch2 Ch2

Channels Max Rate Total Rate

While set mode as Sample and Hold,
1 125KHz 125KHz
Sample rate can be 125 KHz with one channel
or 62.5 KHz with 2 channels and so on. 2 62.5KHz 125KHz
4 31.25KHz 125 KHz
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. Trigger Source:

There are three types of trigger source, software trigger, interrupt trigger and external trigger.

This setting decides the way of starting sample data.

1. Software Trigger:

When set as softest trigger, Magic Scan will be start immediately when the application

calls startup API.

If there are two or more modules, users need to startup Magic Scan for each module.

2. Interrupt trigger:

When set as interrupt trigger, users need to install an ISR function to read data before

calls startup API.

3. External trigger:

When set as external trigger, users need to output a pulse to modules after call startup

API.
This trigger can be set as either rising edge or falling edge.

Modules will wait until they receive the external signal from the Trig+ and Trig- pins and

then startup Magic Scan.

This method is very helpful for activate two or more modules in the same time.
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3.2. Startup

After configure settings, call the startup API will be fine.

In the sampling process, data will be saved in the FIFO automatically, users need to read back data

to avoid FIFO overflow.

Depending on the application and trigger source, users need to read raw data during the sampling

or read all raw data at the end of acquisition.
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3.3. Read Raw Data

There are three ways to read raw data.
*  Block Mode:
After startup Magic Scan, call this APl will be fine.
This mode is easier to develop application.
But, this mode will block the program until the sampling finished.

o Non-Block Mode:

This mode requires continuous polling to get data from FIFO to avoid overflow.
It has better processing efficiency of CPU resources.

o Interrupt Mode:

This Mode requires users to install an ISR function before startup Magic Scan, and get data

from FIFO in the ISR function.

Whenever the data in FIFO reaches a certain amount, an interrupt signal will be output to

notify the CPU to read data from FIFO.

This mode requires less CPU loading.
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3.4. Stop

After the acquisition is complete, users need to stop Magic Scan, in order to restore the status of

module and driver, such as clear FIFO, velar buffer.

Tips & Warnings

Q Users should read all the data before stop Magic Scan; otherwise the data will

be cleared.
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3.5. Calibrate Raw Data

After acquire data, those data need to be calibrated to be the actual physical quantity.

Bring the data and few parameter into the calibrate APIs will be fine.

Tips & Warnings

Q I-8014W equipped with a 4 k-sample FIFO buffer which can store 4096 data

samples from Magic Scan to ensure that no data is lost.

The acquisition data is sequentially saved to the FIFO buffer during the scan
process. To prevent the FIFO buffer from being filled, the data needs to be read

from the FIFO buffer within a specific timeframe.

If the FIFO buffer is filled, data can no longer be saved until a command is
executed that clears the FIFO buffer. In contrast, if data is read from the FIFO
buffer too frequently, CPU resources will be wasted and performance will be

affected.

To achieve the optimum balance, two modes for transferring data from the FIFO

are provided, polling mode and interrupt mode.

N

T o e e LY T I et 1
| I |
' 1 #rFo | )
16-chSE _y o M“’C i Ly 0 | Host
8-ch Diff | g‘un () | | 47( |
I L I
| : | : r4
| 1 |
| /' \ - " FIFO Level
: } Magic \ : : c : Interrupt
I (I I
I (I ,'
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4. APIlintroduction

ICPDAS supplies a range of C/C++ API functions for the 1-8014(C)W/1-9014(C) module.

When developing a program, refer to either the 8014W.h header file, or the API functions

described in the following sections for more detailed information.

ICPDAS also supplies a range of C# function that can be used to develop.NET programs, these

functions are ported from the relevant C/C++ functions.

Download link: https://www.icpdas.com/en/download/show.php?num=2897

API Naming Table

The following table shows the APl names on different platforms and the beginning of API.

API prefix characters
Product included

C/C++

Windows CE5 | 1-8014W /I-8014CW

Windows CE6 | 1-8014W /I-8014CW

[-8014W /1-8014CW
Windows CE7 “pac_i8014W_"“ “pac8014Wnet.pac8014W.”
1-9014 / 1-9014C

+ function name + function name
WES 1-8014W /I1-8014CW
1-8014W /I1-8014CW
WES7
1-9014 / 1-9014C
“i8014wW_"
MiniOS7 1-8014W /I1-8014CW
+ function name
“18014W_"
1-8014W /I1-8014CW Null
+ function name
Linux

“19014 "
1-9014 / 1-9014C
+ function name
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The following is an overview of the functions provided for I-8014W series modules.

Detailed information related to individual functions can be found in the following sections.

API for 1-8014(C)W and 1-9014(C)

v

i8014W_Init

pac_i8014W _Init

Description

This function is used to initialize the driver and modules,
it must be call once for each module at the beginning of

program.

i8014W_GetFirmwareVer L1

pac_i8014W_GetFirmwareVer_ L1

This function is used to read the version number of the
first FPGA.

i8014W_GetFirmwareVer_L2

pac_i8014W_GetFirmwareVer_L2

This function is used to read the version number of the

secondary FPGA.

i8014W_GetLibVersion

pac_i8014W_GetLibVersion

This function is used to read the version number of the
8014W.lib.

i8014W_GetLibDate

pac_i8014W_GetLibDate

This function is used to read the release date of the

8014W.lib.

i8014W_GetSingleEndJumper

pac_i8014W_GetSingleEndJumper

This function is used to read the single-ended/differential

jumper position on the module.

i8014W_ReadAl

pac_i8014W_ReadAl

This function is used to read the input from a specific

channel in float format.

i8014W_ReadAlHex

pac_i8014W_ReadAlHex

This function is used to read the input from a specific

channel in hexadecimal format.

i8014W_ConfigMagicScan

pac_i8014W_ConfigMagicScan

This function is used to configure all the parameters
when using Magic Scan, and it should be called before

any Magic Scan instructions.

i8014W_StartMagicScan

pac_i8014W_StartMagicScan

This function is used to start Magic Scan.
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a

i8014W_StopMagicScan

pac_i8014W_StopMagicScan

Description

This function is used to stop Magic Scan.

i8014W_ReadFIFO

pac_i8014W_ReadFIFO

This function is used to read data from the FIFO buffer

after the Magic Scan function has been triggered.

i8014W_ReadFIFO_BlockMode

pac_i8014W_ReadFIFO_BlockMode

This function is used to read data from the FIFO buffer in

block mode after the magic scan is started.

i8014W_ReadFIFO_InISR

pac_i8014W_ReadFIFO_InISR

This function is used to read data from the FIFO buffer
after the ISR function has been installed and the magic

scan is started.

i8014W_UnLockFIFO

pac_i8014W_UnLockFIFO

This function is used to unlock the FIFO buffer when it is

locked after being filled.

i8014W_ClearFIFO

pac_i8014W_ClearFIFO

This function is used to clear the FIFO buffer after the

Unlock FIFO function has been executed.

i8014W _InstallMagicScanISR

pac_i8014W _InstallMagicScanISR

This function is used to install the ISR to control interrupt

events form the FIFO buffer.

i8014W_UnlInstallMagicScanISR

pac_i8014W_UnlnstallMagicScanISR

This function is used to uninstall the Magic Scan ISR.

i8014W_Clearint

pac_i8014W_ClearInt

This function is used to clear the status of the Magic Scan

interrupts.
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API for 1-8014W and 1-9014

p

i8014W_ReadGainOffset

pac_i8014W_ReadGainOffset

Description

This function is used to obtain the gain and offset values on
each input type for 1-8014W/I-9014.

i8014W_CalibrateData

pac_i8014W _CalibrateData

This function is used to calibrate the Magic Scan raw data

and convert the data to a float format.

i8014W_CalibrateDataHex

pac_i8014W _CalibrateDataHex

This function is used to calibrate the Magic Scan raw data

and convert the data to a hexadecimal format.

API for 1-8014CW and 1-9014C

p

i8014W_Read_mA_GainOffset

pac_i8014W_Read_mA_GainOffset

Description

This function is used to obtain the gain and offset values
on each input type for I-8014CW/I1-9014C.

i8014W_Calibrate_ CH_mA

pac_i8014W _Calibrate_ CH_mA

This function is used to calibrate the Magic Scan raw data

and convert the data to a float format.

i8014W_Calibrate_ CH_mA_Hex

This function is used to calibrate the Magic Scan raw data

pac_i8014W _Calibrate CH_mA_Hex and convert the data to a hexadecimal format.
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API for 1-8014(C)W and 1-9014(C) on only CE6.0, CE7.0 and Linux platform

p

pac_i8014W_Start_Average_INT

Description

This function is used to startup calculate data average with
Magic Scan function, the "pac_i8014W_Init" will also be

called.

pac_i8014W_Stop_Average INT

This function is used to stop the Average Function.

pac_i8014W_ReadAlHex_Averag
e_INT

This function is used to read one calibrated HEX format Al

data

pac_i8014W_ReadAl_Average_|
NT

This function is used to read one calibrated float format Al

data

pac_i8014W_ReadAllAlHex_Ave
rage_INT

This function is used to read multiple calibrated HEX format

Al data

pac_i8014W_ReadAllAl_Average
_INT

This function is used to read multiple calibrated float format

Al data
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4.1. i8014W_lInit / pac_i8014W _lInit

This function is used to initialize the driver and module.

Syntax

For MiniOS7

short i8014W _Init(int slot);

For Windows (CE and WES)

short pac_i8014W _Init(int slot);

For Linux

short i8014W _Init(int slot); // for LinPAC-8000

short i9014 _Init(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

0 = initialized 1-8014W series module successfully.

-1 = No I-8014W series module in this slot.

Note

This function must be called once for each I-8014W series module.
If there are two or more modules, user needs call i8014W _Init function for each module

individually by passing the slot number where the 1-8014W/I-9014 module is plugged into.
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Example

[C/C++]

int slot=0;
if(i8014W _Init(slot)==0){ // initialized successfully.

}

[C#]

int slot=0;
if(pac8014Wnet.pac8014W.Init(slot)==0) { // initialized successfully.

}

[C] (for LinPAC)

int main(){

int slotIndex, err, ret;

ret=Open_Slot(slotIndex);

if (ret>0) {
printf("Open Slot%d failed, return value=%d \n", slotindex, ret);
return (-1);

}

err=i8014W _Init(slotindex);

if(err==0)

printf(“There is an I-8014W module in slot %d\n”, slotindex);

else

printf(“There is no 1-8014W module in slot %d\n”, slotindex);

Close_Slot();

return O;
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4.2. i8014W_GetFirmwareVer_L1 / pac_i8014W_GetFirmwareVer_L1

This function is used to retrieve the version number of the primary FPGA firmware and

troubleshooting or recording purposes.

Syntax

For MiniOS7

short i8014W_GetFirmwareVer_L1(int slot);

For Windows (CE and WES)

short pac_i8014W_GetFirmwareVer_L1(int slot);

For Linux

short i8014W_GetFirmwareVer_L1(int slot); // for LinPAC-8000

short i9014_GetFirmwareVer_L1(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

The version number of the first FPGA.
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Example

[C/C++]

short ver=0, slot=0;

ver=i8014W_GetFirmwareVer_L1(slot);

[C#]

Int slot=0, ver=0;

ver =pac8014Wnet.pac8014W.FirmwareVer_L1(slot);

[C] (for LinPAC)

int main(){
int ver=0, slot=1;
Open_Slot(slot);
i8014W _Init(slot); // initialize

ver=i8014W_GetFirmwareVer_L1(slot);
Close_Slot();
return 0;
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4.3. i8014W_GetFirmwareVer_L2 / pac_i8014W_GetFirmwareVer_L2

This function is used to retrieve the version number of the secondary FPGA firmware and

troubleshooting or recording purposes.

Syntax

For MiniOS7

short i8014W_GetFirmwareVer_L2(int slot);

For Windows (CE and WES)

short pac_i8014W_GetFirmwareVer_L2(int slot);

For Linux

short i8014W_GetFirmwareVer_L2(int slot); // for LinPAC-8000

short i9014_GetFirmwareVer_L2(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

The version number of the secondary FPGA
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Example

[C/C++]

short ver=0, slot=0;

ver=i8014W_GetFirmwareVer_L2(slot);

[C#]

Int slot, ver;

ver =pac8014Wnet.pac8014W.FirmwareVer_L2(slot);

[C] (for LinPAC)

int main(){
int ver=0, slot=1;

Open_Slot(slot);
i8014W_Init(slot);  //initialize

ver=i8014W_GetFirmwareVer_L2(slot);
Close_Slot();
return O;
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4.4. i8014W_GetLibVersion / pac_i8014W_GetLibVersion

This function is used to retrieve the version number of library and troubleshooting or recording

purposes.

Syntax

For MiniOS7

short i8014W_GetLibVersion(void);

For Windows (CE and WES)

short pac_i8014W_GetLibVersion(void);

For Linux

short i8014W_GetLibVersion(void);
short 19014 _GetLibVersion(void);

Parameter

None

Return Values

The version number of library.

// for LinPAC-8000
// for LinPAC-9000, LX-9000
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Example

[C/C++]

short version;

version = i8014W_GetLibVersion();

[C#]

Int version;

version = pac8014Wnet.pac8014W.LibVersion();

[C] (for LinPAC)

int main(){
int slot=1, version;

Open_Slot(slot);
i8014W_Init(slot); // initialize
version = i8014W_GetLibVersion();

Close_Slot();
return O;
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4.5. i8014W_GetLibDate / pac_i8014W_GetLibDate

This function is used to retrieve the release date of library and troubleshooting or recording

purposes.

Syntax

For MiniOS7

void i8014W_GetLibDate(char *LibDate);

For Windows (CE and WES)

void pac_i8014W_GetLibDate(char libDate[]);

Parameter

*libDate:

[Output] the release date of library.

Return Values

None
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Example

[C/C++]

char libDate [32];

i8014W_GetLibDate(libDate);

[C#]

string version;

version = pac8014Wnet.pac8014W.LibDate();
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4.6. i8014W_GetSingleEndJumper / pac_i8014W_GetSingleEndJumper

This function is used to retrieve the single-ended/differential jumper position of the module.

Syntax

For MiniOS7

short i8014W_GetSingleEndJumper(int slot);

For Windows (CE and WES)

short pac_i8014W_GetSingleEndJumper(int slot);

For Linux

short i8014W_GetSingleEndJumper(int slot); // for LinPAC-8000

short i9014_GetSingleEndJumper(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

0: The jumper is in the differential position.

1: The jumper is in the single-ended position.
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Example

[C/C++]

short jumper,slot;

jumper =i8014W_GetSingleEndJumper(slot);

[C#]

short jumper,slot;

jumper = pac8014Wnet.pac8014W.SingleEndJumper(slot);

[C/C++]

int main(){
int slot=1, jumper=0, maxCh=0;

Open_Slot(slot);
i8014W_Init(slot);  //initialize

jumper =i8014W_GetSingleEndJumper(slot);
Close_Slot();
return O;
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4.7. i8014W_ReadAl / pac_i8014W_ReadAl

This function is used to read a floating point input (calibrated) from one specified channel.

Syntax

For MiniOS7

short i8014W_ReadAl(int slot, int ch, int gain, float* fVal);

For Windows (CE and WES)

short pac_i8014W_ReadAl(int slot, short ch, short gain, float* fVal);

For Linux

short i8014W_ReadAl(int slot, int ch, int gain, float* fVal); // for LinPAC-8000
short i9014_ReadAl(int slot, int ch, int gain, float* fval); // for LinPAC-9000, LX-9000

Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Ch:

specifies the channel number, 0 — 7 for differential input, or 0 — 15 for single-ended input.

Gain:

specifies the input type (0 — 4), where:0: +/-10V, 1: +/-5V, 2: +/-2.5V, 3: +/-1.25 V, 4: +/-20

mA

*fval:
[Output] the floating-point data.

Return Values

0 = No Error

I-8014(C)W/I-9014(C) I/O Module User Manual v2.0.3

P61



Note

[-8014CW/1-9014C only can select max 8 channels and +/- 20 mA Input Range.

The following pictures show the scale of voltage and data and how to calculate the

hexadecimal data into floating data.

Calibrated HEX format Data

32767

-10v Input Voltage
1ov

~32768 Range of +/-10V

If(hexadecimal data >=0) floating data = (hexadecimal data / 32767) * 10

Else floating data = (hexadecimal data / 32768) * 10

Calibrated HEX format Data

32767

-5V Input Voltage

-32768

Range of +/- 5V

If(hexadecimal data >=0) floating data = (hexadecimal data / 32767) * 5

Else floating data = (hexadecimal data / 32768) * 5
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Calibrated HEX format Data

32767

25y Input Voltage

-32768 i N

Rrange of +/- 2.5V

If(hexadecimal data >=0) floating data = (hexadecimal data / 32767) * 2.5

Else floating data = (hexadecimal data / 32768) * 2.5

Calibrated HEX format Data

32767

-1.25v Input Voltage
125V

~32768 Range of +/- 1.25V

If(hexadecimal data >=0) floating data = (hexadecimal data / 32767) * 1.25

Else floating data = (hexadecimal data / 32768) * 1.25

Calibrated HEX format Data

32767

-20maA Input Current
20mA,

~32768 Range of +/- 20mA

If(hexadecimal data >=0) floating data = (hexadecimal data / 32767) * 20

Else floating data = (hexadecimal data / 32768) * 20
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Example

[C/C++]

int slot, ch, gain;
float fVal=0.0;
i8014W_ReadAl( slot, ch, gain, &fVal);

[C#]

int slot, ch, gain;
float fVal=0.0;
pac8014Wnet.pac8014W.ReadAl(slot, ch, gain, ref fVal);

[C] (for LinPAC)

int main(){
int slot=1, ch, gain, ret;
float fVal=0.0;
gain=0; //"+/-10V"
ret=0pen_Slot(slot);
if (ret>0) {
printf("Open Slot%d failed, return value=%d \n", slot, ret);
return (-1);
}
i8014W_Init(slot); // initialize
for(ch=0;ch<8;ch++) {
i8014W_ReadAl( slot, ch, gain, &fVal);
printf("\n[%02d]= [ %05.4f ]", ch, fVal);

}
Close_Slot(slot);

return O;

}
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4.8. i8014W_ReadAlHex / pac_i8014W_ReadAlHex

This function is used to read a hexadecimal input (calibrated) from one specified channel.

Syntax

For MiniOS7

short i8014W_ReadAlHex(int slot, int ch, int gain, short* hVal);

For Windows (CE and WES)

short pac_i8014W_ReadAlHex(int slot, short ch, short gain, short* hVal);

For Linux

short i8014W_ReadAlHex(int slot, int ch, int gain, short* hVal);// for LinPAC-8000
short i9014_ReadAlHex(int slot, int ch, int gain, short* hVal); // for LinPAC-9000, LX-9000

Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Ch:

specifies the channel number, 0 — 7 for differential input, or 0 — 15 for single-ended input.

Gain:

specifies the input type (0 — 4), where:0: +/-10V, 1: +/-5V, 2: +/-2.5V, 3: +/-1.25 V, 4: +/-20

mA

*hval:
[Output] the hexadecimal data.

Return Values

0 = No Error
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Note

[-8014CW/1-9014C only can select max 8 channels and +/- 20 mA Input Range.

The following pictures show the scale of voltage and data.

Calibrated HEX format Data

32767 .
H
H
E
-2.5V ; Input Voltage
: 2.5V
]
H
H
|
* -32768
Calibrated HEX format Data
32767 .
H
H
|
; Input Voltage
v

Range of +/- 5V

Calibrated HEX format Data

32767

Input Voltage

D_ — = - - - - - ;

Range of +/-10V
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Calibrated HEX format Data

32767

Input Current

-32768

Range of +/- 20mA,

Calibrated HEX format Data

32767

Input Voltage

(W]
=

125V

——
:

-32768

Range of +/- 1.25V
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Example

[C/C++]

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

i8014W_ReadAlHex(slot, ch, gain, &hVal);

[C#]

int slot, ch, gain;
int hVal=0.0;

pac8014Wnet.pac8014W.ReadAlHex(slot, ch, gain, ref hVal);

[C] (for LinPAC)

int slot, ch, gain;

short hVal=0.0;

Open_Slot(slot);

i8014W_Init(slot); // initialize

i8014W_ReadAlHex(slot, ch, gain, &hVal);
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4.9. i8014W_ConfigMagicScan / pac_i8014W_ConfigMagicScan

This function is used to configure all the parameters when using Magic Scan, and should be called

before executing any Magic Scan instructions.

Syntax

For MiniOS7

void i8014W_ConfigMagicScan(
int slot, int chArr[], int gainArr([], int scanChCount, float sampleRate, int scanMode,
int triggerSource, int triggerState , float™* realSampleRate

);

For Windows (CE and WES)

void pac_i8014W_ConfigMagicScan(

int slot, short chArr[], short gainArr[], short scanChCount, float sampleRate, short
scanMode,

short triggerSource, short triggerState, float* realSampleRate

);

For Linux

void i8014W_ConfigMagicScan(
int slot, int chArr[], int gainArr([], int scanChCount, float sampleRate, int scanMode,
int triggerSource, int triggerState , float* realSampleRate

); // for LinPAC-8000

void i9014_ConfigMagicScan(
int slot, int chArr[], int gainArr([], int scanChCount, float sampleRate, int scanMode,
int triggerSource, int triggerState , float* realSampleRate
); // for LinPAC-9000, LX-9000
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Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

chArrl[]:
Create an array that used to set the channels to be scanned. The channel indices define the

scanning order; the maximum number of channels is 16.
gainArrl]:
Create an array that used to set the input type for the corresponding channel with the same

index as stored in chArr[], where: 0: +/-10V, 1: +/-5V, 2: +/-2.5V, 3: +/-1.25 V, 4: +/-20 mA

scanChCount:

Number of the channels, that have been added to chArr(].

sampleRate:

The total sampling rate, 2 — 250 kHz.

scanMode:
1: Standard mode

2: Virtual Sample and Hold mode

triggerSource:
0: Software trigger
1: Internal hardware trigger

2: External hardware trigger

triggerState:
0: Rising edge trigger. This is only valid when using an external hardware trigger.

1: Falling edge trigger. This is only valid when using an external hardware trigger.

*realSampleRate:

[Output] the real sampling rate that was used by the 1-8014W.

Return Values

None

Note

I-8014CW/I1-9014C only can select max 8 channels and +/- 20 mA Input Range
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Example

[C/C++]

int slot, chArr[16], gainArr[16], scanChCount;
float sampleRate,realsampleRate;

int scanMode, triggerSource, triggerState;

chArr[0]=0; // element 0 assigned to channel 0
chArr[15]=15; // element 15 assigned to channel 15
gainArr[0]=0; // element 0 assigned to input type O
gainArr[15]=4; // element 15 assigned to input range 4
scanChCount=1; //only sample chArr[0] (channel 0)

sampleRate=25000.0; //set the sample rate to 25 KHz
scanMode=1; // use M1 standard mode
triggerSource=1; // use internal interrupt signal Mode
triggerState=0;

i8014W_ConfigMagicScan(slot,chArr,gainArr,scanChCount, sampleRate,
scanMode,triggerSource,triggerState,& realsampleRate);
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[C#]

int slot, chArr[16], gainArr[16], scanChCount;
float sampleRate,realsampleRate;

int scanMode, triggerSource, triggerState;

chArr[0]=0; // element 0 assigned to channel 0
chArr[15]=15; // element 15 assigned to channel 15
gainArr[0]=0; // element 0 assigned to input type O
gainArr[15]=4; // element 15 assigned to input range 4
scanChCount=1; //only sample chArr[0] (channel 0)

sampleRate=25000.0; //set the sample rate to 25 KHz
scanMode=1; // use M1 standard mode
triggerSource=1; // use internal interrupt signal Mode
triggerState=0;

pac8014Wnet.pac8014W.ConfigMagicScan(slot, chArr, gainArr, scanChCount, sampleRate,
scanMode, triggerSource, triggerState, ref realsampleRate);
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[C] (for LinPAC)

int slot, chArr[16], gainArr[16], scanChCount, scanMode, triggerSource, triggerState;

float sampleRate, realsampleRate;

chArr[0]=0; // element 0 assigned to channel 0
chArr[15]=15; // element 15 assigned to channel 15
gainArr[0]=0; // element 0 assigned to input type 0
gainArr[15]=4; // element 15 assigned to input range 4
scanChCount=1; //only sample chArr[0] (channel 0)

sampleRate=25000.0; //set the sample rate to 25 KHz
scanMode=1; // use M1 standard mode
triggerSource=1; // use internal interrupt signal Mode
triggerState=0;

Open_Slot(slot);

i8014W _Init(slot);

i8014W_ConfigMagicScan(slot, chArr, gainArr, scanChCount, sampleRate, scanMode,
triggerSource, triggerState, & realsampleRate);
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4.10.i8014W_StartMagicScan / pac_i8014W_StartMagicScan

This function is used to start Magic Scan. Once Magic scan starts, the converted data is
immediately save to FIFO. When an external hardware trigger is selected, after this function is

executed, module will wait until receive a trigger signal.

Syntax

For MiniOS7

short i8014W _StartMagicScan(int slot);

For Windows (CE and WES)

short pac_i8014W_StartMagicScan(int slot);

For Linux

short i8014W_StartMagicScan(int slot); // for LinPAC-8000

short i9014_StartMagicScan(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

0 =No Error
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Example

[C/C++]

int slot;

i8014W_StartMagicScan(slot);

[C#]

int slot;

pac8014Wnet.pac8014W.StartMagicScan(slot);

[C] (for LinPAC)

int main(){
int slot;
Open_Slot(slot);

i8014W_Init(slot);
i8014W_StartMagicScan(slot);
Close_Slot(slot);

return O;
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4.11.i8014W_StopMagicScan / pac_i8014W_StopMagicScan

This function is used to stop Magic Scan.

All operations for saving data to the FIFO buffer are also stopped because no data will be

converted.

Syntax

For MiniOS7

short i8014W_StopMagicScan(int slot);

For Windows (CE and WES)

short pac_i8014W_StopMagicScan(int slot);

For Linux

short i8014W_StopMagicScan(int slot); // for LinPAC-8000

short i9014_StopMagicScan(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

0 = No Error
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Example

[C/C++]

int slot;

i8014W_StopMagicScan(slot);

[C#]

int slot;

pac8014Wnet.pac8014W.StopMagicScan(slot);

[C/C++]

int main(){
int slot;
Open_Slot(slot);

i8014W_Init(slot);
i8014W_StopMagicScan(slot);
Close_Slot(slot);

return O;

[-8014(C)W/1-9014(C) I/O Module User Manual v2.0.3 P.77



4.12.i8014W_ReadFIFO / pac_i8014W_ReadFIFO

After starting Magic Scan function, user needs call any one of reading FIFO functions to obtained

data from FIFO.

This one is used to read data from FIFO in Non-Block mode, users need to keep calling this function

to avoid FIFO overflow until all data are obtained, and then stop Magic Scan.

Syntax

For MiniOS7

short i8014W_ReadFIFO(
int slot,

shor thexData(],

shor treadCount,

short* dataCountFromFIFO

);

For Windows (CE and WES)

short pac_i8014W_ReadFIFO(
int slot,

shor thexData[],

shor treadCount,

short* dataCountFromFIFO

);
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For Linux

short i8014W_ReadFIFO(
int slot,

shor thexDatal],

shor treadCount,

short* dataCountFromFIFO

);

short i9014_ReadFIFO(

int slot,

shor thexData[],

shor treadCount,

short* dataCountFromFIFO

);

Parameter

slot:

// for LinPAC-8000

// for LinPAC-9000, LX-9000

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

hexData []:

Specifies the starting address of the data array used to store the data read in hexadecimal

format.

readCount:

Specifies the amount of data required.

Total sample rate default read count

* dataCountFromFIFO: <1000 8
[Output] the amount of data read in this process. >1000, <4000 16
>4000, <10000 32
>10000, <12000 64
>12000, <20000 128
Return Values
>20000, <32000 256
0= No Error
>32000, <40000 512
>40000 2048
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Example

[C/C++]

int slot, ret;
short buffer[5000] ,hexData[204800], readCnt=0, readCntfromfifo=0;
long totalRead =0, totalSaved, TargetCnt=10000;
pac_i8014W_StartMagicScan(slot);
while(true){
ret= pac_i8014W_ReadFIFO(slot, buffer, readCnt, &readCntfromfifo);
if(ret==FIFO_LATCHED){
pac_i8014W_StopMagicScan(slot);
break;
}
else{
if(ReadCntFromFIFO>0){
memcpy(hexData + totalRead, buffer, sizeof(short)*(ReadCntFromFIFO));
totalRead+=ReadCntFromFIFO;
if(totalRead >= TargetCnt){
pac_i8014W_StopMagicScan(slot);

break;
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[C#]

int slot;

short hexData[8192], totalScaned=0,TargetCnt=1000, readCnt=0;
pac8014Wnet.pac8014W.StartMagicScan(slot);
while(true){

pac8014Wnet.pac8014W.ReadFIFO (slot,hexData+totalScaned,
TargetCnt-totalScaned,&readCnt);

if(readCnt>0){
totalScaned+=readCnt;
if(totalScaned>= TargetCnt){
pac8014Wnet.pac8014W.StopMagicScan(slot);

break;

}
if(readCnt==MAX_FIFO | | totalScaned>=TargetCnt){

pac8014Wnet.pac8014W.StopMagicScan(slot);

[-8014(C)W/1-9014(C) I/O Module User Manual v2.0.3 P.81



[C] (for LinPAC)

int slot, ret;
short hexData[8192] , totalScaned=0,TargetCnt=1000, readCnt=0;

Open_Slot(slot);
i8014W_Init(slot); // initialize

i8014W_StartMagicScan(slot);
while(true){
ret=i8014W_ReadFIFO (slot,hexData+totalScaned, TargetCnt-totalScaned,&readCnt);
if(readCnt>0){
totalScaned+=readCnt;
if(totalScaned>= TargetCnt){
i8014W_StopMagicScan(slot);

break;

}

if(readCnt==MAX_FIFO | | totalScaned>=TargetCnt){
i8014W_StopMagicScan(slot);
i8014W_UnLockFIFO(slot);

i8014W_ClearFIFO(slot);
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4.13. i8014W_ReadFIFO_BlockMode / pac_i8014W_ReadFIFO_BlockMode

After starting Magic Scan function, user needs call any one of reading FIFO functions to obtained

data from FIFO.

This one is used to read data from FIFO in Block mode, users need to call this function after starting

the Magic Scan function.

The application will remain blocked until the sampling is completed.

Syntax

For MiniOS7

short i8014W_ReadFIFO_BlockMode(
int slot, short dataBuf[], long readCount,long * dataCountFromFIFO

);

For Windows (CE and WES)

short pac_i8014W_ReadFIFO_BlockMode(
int slot, short dataBuf[], long readCount,long *dataCountFromFIFO

);

For Linux

short i8014W_ReadFIFO_BlockMode(

int slot, short dataBuf[], long readCount,long * dataCountFromFIFO); // for LinPAC-8000
short i9014_ReadFIFO_BlockMode(

int slot, short dataBuf[], long readCount,long * dataCountFromFIFO); // for LP-9000, LX-9000
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Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

dataBuf []:
Specifies the starting address of the data array used to store the data read in hexadecimal

format.

readCount:

specifies the amount of data required.

* dataCountFromFIFO:

[Output] the amount of data read in this process.

Return Values

0 = No Error

Example

[C/C++]

int slot,ret;
short buffer [10000] , readCntfromfifo=0;

long TargetCnt=10000;

ret=pac_i8014W_ReadFIFO_BlockMode(slot,buffer[],TargetCnt,&readCntfromfifo);
pac_i8014W_StopMagicScan(slot);
if(ret== FIFO_LATCHED){

//Error
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[C#]

int slot,ret;

short hexData[10000];

long readCnt=0;

short totalScaned=0,TargetCnt=10000;

pac8014Wnet.pac8014W.StartMagicScan(slot);
ret=pac8014Wnet.pac8014W.ReadFIFO_BlockMode(slot, hexData, TargetCnt, ref readCnt);
pac8014Wnet.pac8014W.StopMagicScan(slot);

if(ret== FIFO_LATCHED){

//Error

[C] (for LinPAC)

int slot, chArr[16], gainArr[16], scanMode=0, triggerSource=-1, triggerState, scanChCount=0;
short ret, rawData[8192];
long readCnt=0, TargetCnt=10000;

float realsampleRate, sampleRate=0;
Open_Slot(slot);
i8014W _Init(slot); // initialize

i8014W_ConfigMagicScan(slot, chArr, gainArr, scanChCount, sampleRate, scanMode,
triggerSource, triggerState, &realsampleRate);

i8014W_StartMagicScan(slot);

ret=i8014W_ReadFIFO_BlockMode(slot, rawData, TargetCnt , &readCnt);
i8014W_StopMagicScan(slot);

if(ret== FIFO_LATCHED){

//Error
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4.14.i8014W_ReadFIFO_InISR / pac_i8014W_ReadFIFO_InISR

After starting Magic Scan function, user needs call any one of reading FIFO functions to obtained

data from FIFO.

This one is used to read data from FIFO in interrupt mode, users need to install an ISR function and

call this function in it.

Syntax

For MiniOS7

short i8014W_ReadFIFO_InISR (
int slot, short hexData [], short triggerLevel, short * dataCountFromFIFO);

For Windows (CE and WES)

short pac_i8014W_ReadFIFO_InISR (
int slot, short hexData [], short triggerLevel, short * dataCountFromFIFO);

For Linux

short i8014W_ReadFIFO_InISR (
int slot, short hexData [], short triggerLevel, short * dataCountFromFIFO
); // for LinPAC-8000
short i9014_ReadFIFO_InISR (
int slot, short hexData [], short triggerLevel, short * dataCountFromFIFO
); // for LP-9000, LX-9000
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Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

hexData []:

Specifies the starting address of the data array used to store the data read in hexadecimal

format.

triggerLevel:

Specifies the amount of data to read.

triggerLevel Read Count triggerLevel Read Count
0 8 128
1 16 256
2 32 512
3 64 2048
* dataCountFromFIFO:

[Output] the amount of data read in this process.

Return Values

0 = No Error
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Example

[C/C++]

int slot,ret,TrglLevel;
short buffer [10000] , readCntfromfifo=0;
long TargetCnt=10000 ,totalRead =0;

void main()

{

pac_i8014W _InstallMagicScanlISR(slot,ISRFUN, TrgLevel);
pac_i8014W_StopMagicScan(slot);
While(1){

If(totalRead>= TargetCnt){

}
}
}
void ISRFUN(int slot);
{

ret=i8014W_ReadFIFO_InISR(slot, buffer, TrgLevel, readCntfromfifo);
totalRead +=readCntfromfifo;
i8014W_Clearlnt(slot);
if(ret== FIFO_LATCHED){
i8014W_StopMagicScan(slot);
i8014W_UnLockFIFO(slot);

i8014W_ClearFIFO(slot);
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[C#]

int slot, ret, TrglLevel;

short buffer [10000] , readCntfromfifo=0;
long TargetCnt=10000;

void main()

{

pac8014Wnet.pac8014W.InstallMagicScanISR(slot, ISRFUN, TrgLevel);

pac8014Wnet.pac8014W.StartMagicScan(slot);

While(1) { o}
}

void ISRFUN(int slot);

{

ret=pac8014Wnet.pac8014W.ReadFIFOInISR(slot, buffer [],TrgLevel, ref readCntfromfifo);
pac8014Wnet.pac8014W.ClearlInt(slot);

if(ret== FIFO_LATCHED)

{
pac8014Wnet.pac8014W.StopMagicScan(slot);
pac8014Wnet.pac8014W.UnLockFIFO(slot);
pac8014Wnet.pac8014W.ClearFIFO(slot);

}
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[C] (for LinPAC)

int slot, ret, TrglLevel;
short buffer [10000], readCntfromfifo=0;
long TargetCnt=10000, totalRead =0;

void main()

{

i8014W_InstallMagicScanlISR(slot, ISRFUN, TrgLevel);
i8014W_StopMagicScan(slot);
While(1){

If(totalRead>= TargetCnt){

}
}
}
void ISRFUN(int slot);
{

ret=i8014W_ReadFIFO_InISR(slot, buffer, TrgLevel, readCntfromfifo);
totalRead +=readCntfromfifo;
i8014W_Clearlnt(slot);
if(ret== FIFO_LATCHED){
i8014W_StopMagicScan(slot);
i8014W_UnLockFIFO(slot);

i8014W_ClearFIFO(slot);
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4.15.i8014W_UnLockFIFO / pac_i8014W_UnLockFIFO

This function is used to unlock the FIFO buffer when it is locked after being filled. Ensure that the

FIFO buffer is unlocked and cleared before starting the next Magic Scan process.

Syntax

For MiniOS7

void i804W_UnLockFIFO (int slot);

For Windows (CE and WES)

void pac_i8014W_UnLockFIFO(int slot);

For Linux

void i8014W_UnLockFIFO(int slot); // for LinPAC-8000

void 19014 _UnLockFIFO(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

None
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Example

[C/C++]

int slot;

i8014W_UnLockFIFO (slot);

[C#]

int slot;

pac8014Wnet.pac8014W.UnLockFIFO(slot);

[C] (for LinPAC)

void main()

{

int slot;

Open_Slot(slot);

i8014W _Init(slot);  //initialize
i8014W_UnLockFIFO(slot);
Close_Slot(slot);

return O;
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4.16.i8014W_ClearFIFO / pac_i8014W_ClearFIFO

This function is used to clear the FIFO buffer after the FIFO has been unlocked. Ensure that the

FIFO buffer is unlocked and cleared before starting the next Magic Scan process.

Syntax

For MiniOS7

void i8014W_ClearFIFO (int slot);

For Windows (CE and WES)

void pac_i8014W _ClearFIFO(int slot);

For Linux

void i8014W_ClearFIFO(int slot); // for LinPAC-8000

void 19014 _ClearFIFO(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

None
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Example

[C/C++]

int slot;

i8014W_ClearFIFO (slot);

[C#]

int slot;

pac8014Wnet.pac8014W.ClearFIFO(slot);

[C] (for LinPAC)

int slot;
Open_Slot(slot);
i804W_ClearFIFO (slot);
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4.17.i8014W _InstallMagicScaniISR / pac_i8014W _InstallMagicScanISR

This function is used to install the ISR to control interrupt events form the FIFO. When the amount
of data in the FIFO buffer is greater than the value defined by the triggerLevel parameter, an
interrupt event will occurs and the ISR will be executed to handle the event. In the ISR, use the
ReadFIFO to transfer data from the FIFO buffer and then Clearint to reset the status of the

interrupt.

Syntax

For MiniOS7

short i8014W _ InstallMagicScanISR(
int slot,

void (*isr)(int slot),

inttriggerLevel

);

For Windows (CE and WES)

short pac_i8014W _InstallMagicScanISR(
int slot,

void(*isr)(int slot),

shorttriggerLevel

);

For Linux

short i8014W _ InstallMagicScanISR(
int slot,
void (*isr)(int slot),
inttriggerLevel
)i // for LinPAC-8000
short i9014_ InstallMagicScanISR(
int slot,
void (*isr)(int slot),
inttriggerLevel
); // for LinPAC-9000, LX-9000
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Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

*isr (int slot):

the function pointer passed for the ISR.

triggerLevel:
specifies the interrupt trigger condition (0 — 7) based on the amount of data in the FIFO buffer.
If the value is set to greater than 7, it will be automatically forced to 7.
If the amount of data in the FIFO buffer is greater than the value defined by the triggerLevel
parameter, the interrupt will be triggered and the ISR will be executed to handle the interrupt
event.
The following is a definition of the triggerLevelvalues table lists the definition of triggerLevel

and associated Data Count values:

triggerLevel Read Count triggerLevel Read Count
0 8 4 128
1 16 5 256
2 32 6 512
3 64 7 2048

Return Values

0 = No Error
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Example

[C/C++]

void main()

{

int slot, TrglLevel;

i8014W_InstallMagicScanlISR(slot, ISRFUN, TrgLevel);

i8014W_UnlInstallMagicScanISR(slot);

}

void ISRFUN(int slot);

{

[C#]

void main()

{

int slot, TrgLevel;

pac8014Wnet.pac8014W.InstallMagicScanISR(slot, ISRFUN, TrgLevel);

i8014W_UnlInstallMagicScanISR(slot);

}

void ISRFUN(int slot);

{
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[C] (for LinPAC)

void main()

{

int slot, TrgLevel;
Open_Slot(9);
Open_Slot(slot);

i8014W _Init(slot); // initialize

i8014W_InstallMagicScanISR(slot, ISRFUN, TrgLevel);

i8014W_UnlInstallMagicScanISR(slot);
Close_Slot(slot);
Close_Slot(9);

return O;

void ISRFUN(int slot);

{
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4.18. i8014W_UninstallMagicScanISR / pac_i8014W_UninstallMagicScanISR

This function is used to uninstall the Magic Scan ISR.

Syntax

For MiniOS7

short i8014W_UnInstallMagicScanISR(int slot);

For Windows (CE and WES)

short pac_i8014W_UnlnstallMagicScanISR(int slot);

For Linux

short i8014W_UnInstallMagicScanISR(int slot); // for LinPAC-8000

short i9014_UnlinstallMagicScanISR(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

0 = No Error
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Example

[C/C++]

int slot;

i8014W_UnlnstallMagicScanlISR (slot);

[C#]

int slot;

pac8014Wnet.pac8014W.UnlInstallMagicScanISR(slot);

[C/C++]

int slot;
Open_Slot(slot);

i8014W_UnlnstallMagicScanlISR (slot);

[-8014(C)W/1-9014(C) I/O Module User Manual v2.0.3 P.100



4.19.i8014W _Clearint / pac_i8014W_Clearint

This function is used to clear the status of the Magic Scan interrupts. When using ISR, this function
should be called to clear the status of any interrupts that have been triggered in order to continue

processing future interrupt events.

Syntax

For MiniOS7

void i8014W_Clearlnt (int slot);

For Windows (CE and WES)

void pac_i8014W_Clearlnt(int slot);

For Linux

void i8014W_ClearlInt(int slot); // for LinPAC-8000

void i9014_Clearlnt(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

None
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Example

[C/C++]

int slot;

i8014W_ ClearInt (slot);

[C#]

int slot;

pac8014Wnet.pac8014W.ClearInt(slot);

[C] (for LinPAC)

int slot;
i8014W _ ClearInt (slot);

[-8014(C)W/1-9014(C) I/O Module User Manual v2.0.3 P.102



4.20.i8014W_ReadGainOffset / pac_i8014W_ReadGainOffset

This function is used to obtain the gain and offset values on each input type for I-8014W and

1-9014.

Syntax

For MiniOS7

void i8014W_ ReadGainOffset(
int slot, int gain, unsigned short* gainValue, short* offsetValue

);

For Windows (CE and WES)

void pac_i8014W_ReadGainOffset(
int slot, short gain, unsigned short* gainValue, short* offsetValue

);

For Linux

void i8014W_ReadGainOffset(

int slot, short gain, unsigned short* gainValue, short* offsetValue

); // for LinPAC-8000

void i9014 ReadGainOffset(

int slot, short gain, unsigned short* gainValue, short* offsetValue

); // for LinPAC-9000, LX-9000
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Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Gain:
specifies the input type (0 — 4), where:0: +/-10V, 1: +/-5V, 2: +/-2.5V, 3: +/-1.25 V, 4: +/-20
mA

*gainValue:

[Output] the gain value for the input range.

*offsetValue:

[Output] the offset value for the input range.

Return Values

None
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Example

[C/C++]

unsigned short gVal=0;
short oVal=0, slot, gain;

i8014W_ReadGainOffset(slot, gain, &gVal, &oVal);

[C#]

int slot,gain,gval;
uint16 oval;

pac8014Wnet.pac8014W.ReadGainOffset(slot, gain, ref gval, ref oval);

[C] (for LinPAC)

int main(){
int slot, gain;
unsigned short gVal=0;

short oVal=0;
Open_Slot(slot);
i8014W _Init(int slot);

i8014W_ReadGainOffset(slot, gain, &gVal, &oVal);

printf("\nThe Gain and Offset values for Calibration are: Gain=%u; Offset=%d", ch, gVal,
oVal);

Close_Slot(slot);

return O;
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4.21.i8014W _CalibrateData / pac_i8014W _CalibrateData

This function is used to calibrate the raw data read during the Magic Scan process and to convert

the data to a floating point value.

Syntax

For MiniOS7

void i8014W_CalibrateData(
int slot, short iGain, short dataFromFIFO, float* calibratedAl

);

For Windows (CE and WES)

void pac_i8014W _CalibrateData(
int slot, short iGain, short dataFromFIFO, float* calibratedAl

);

For Linux

void i8014W_CalibrateData(
int slot, short iGain, short dataFromFIFO, float* calibratedAl

); // for LinPAC-8000

void i9014_CalibrateData(
int slot, short iGain, short dataFromFIFO, float* calibratedAl

); // for LinPAC-9000, LX-9000
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Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

iGain:
specifies the input type (0 — 4), where:0: +/-10V, 1: +/-5V, 2: +/-2.5V, 3: +/-1.25 V, 4: +/-20
mA

dataFromFIFO:
the raw data read from the FIFO buffer.

* calibratedAl:

[Output] the floating point value.

Return Values

None

Example

[C/C++]

int slot, I, scanChCount;

short hexData[8192], TargetCnt=1000, gainArr[16];

float calibratedAl=0;

printf(“Start printing all the data:\n\n\r");

for(i=0;i<totalScaned;i++);

{

slot = 0;

i8014W _CalibrateData(slot, gainArr[l %scanChCount], hexData[i], &calibratedAl);

printf(“Arr[%d]=[%5.4f]\t",i%scanChCount, calibratedAl);

}
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[C#]

int slot, I, scanChCount;

short hexData[8192], TargetCnt=1000, gainArr[16];

float calibratedAl=0;

printf(“Start printing all the data:\n\n\r”);

for(i=0;i<totalScaned;i++);

{

slot = 0;

pac8014Wnet.pac8014W.CalibrateData (slot, gainArr[l %scanChCount], hexDatali],
ref calibratedAl);

printf(“Arr[%d]=[%5.4f]\t”, i%scanChCount, calibratedAl);

}

[C] (for LinPAC)

int slot=1, |, scanChCount;
short hexData[8192], totalScaned =1000, gainArr[16];
float calibratedAl=0;

Open_Slot(slot);
i8014W_Init(slot);

printf(“Start printing all the data:\n\n");

for(i=0; i<totalScaned; i++);

{

i8014W_CalibrateData(slot, gainArr[l %scanChCount], hexData[i], &calibratedAl);

printf(“Arr[%d]=[%5.4f]\t”, i%scanChCount, calibratedAl);

}
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4.22.i8014W_CalibrateDataHex / pac_i8014W _CalibrateDataHex

This function is used to calibrate the raw data read in Magic Scan process.

Syntax

For MiniOS7

void i8014W _CalibrateDataHex(
int slot, short iGain, short dataFromFIFO, short* calibratedAl

);

For Windows (CE and WES)

void pac_i8014W _ CalibrateDataHex(
int slot, short iGain, short dataFromFIFO, short* calibratedAl

);

For Linux

void pac_i8014W __ CalibrateDataHex(

int slot, short iGain, short dataFromFIFO, short* calibratedAl

); // for LinPAC-8000

void pac_i9014_ CalibrateDataHex(

int slot, short iGain, short dataFromFIFO, short* calibratedAl

); // for LinPAC-9000, LX-9000
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Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

iGain:
specifies the input type (0 — 4), where:0: +/-10V, 1: +/-5V, 2: +/-2.5V, 3: +/-1.25 V, 4: +/-20
mA

dataFromFIFO:
the raw data read from the FIFO buffer.

* calibratedAl :

[Output] the calibrated hexadecimal value.

Return Values

None

Example

[C/C++]

int slot, I, scanChCount;

short hexData[8192], totalScaned =1000, calibratedAl=0, gainArr[16];

long readCnt=0;

printf(“Start printing all the data:\n\n\r");

for(i=0;i<totalScaned;i++);

{

slot = 0;

i8014W_CalibrateDataHex (slot, gainArr[l %scanChCount], hexDatali], &calibratedAl);

printf(“Arr[%d]=[%5.4f]\t",i%scanChCount, calibratedAl);

}
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[C#]

int slot, |, calibratedAl=0, scanChCount;

short hexData[8192], totalScaned =1000, gainArr[16];

long readCnt=0;

printf(“Start printing all the data:\n\n\r”);

for(i=0;i<totalScaned;i++);

{

slot = 0;

pac8014Wnet.pac8014W.CalibrateDataHex (slot, gainArr[l %scanChCount],hexDatali],
ref calibratedAl);

printf(“Arr[%d]=[%5.4f]\t”,i%scanChCount, calibratedAl);

}

[C] (for LinPAC)

int slot, I, scanChCount;
short hexData[8192], totalScaned =1000, calibratedAl=0, gainArr[16];

long readCnt=0;
Open_Slot(slot);
i8014W _Init(slot);

printf(“Start printing all the data:\n\n”);

for(i=0;i<totalScaned;i++);

{

slot =0;

i8014W_CalibrateDataHex (slot, gainArr[l %scanChCount], hexDatali], &calibratedAl);

printf(“Arr[%d]=[%5.4f]\t”, i%scanChCount, calibratedAl);

}
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4.23. i8014W_Read_mA_GainOffset / pac_i8014W_Read_mA_GainOffset

This function is used to obtain the gain and offset values on each input type for 1-8014CW/1-9014C.

Syntax

For MiniOS7

void i8014W_Read_mA_GainOffset(
int slot, int channel, unsigned short* gainValue, short* offsetValue

);

For Windows (CE and WES)

void pac_ i8014W_Read_mA_GainOffset(
int slot, int channel,unsigned short* gainValue, short* offsetValue

);

For Linux

void i8014W_Read_mA_GainOffset(

int slot, int channel, unsigned short* gainValue, short* offsetValue

); // for LinPAC-8000

void i9014_Read_mA_GainOffset(

int slot, int channel, unsigned short* gainValue, short* offsetValue

); // for LinPAC-9000, LX-9000

Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Channel:

specifies the channel (0 - 7), for +/-20 mA

*gainValue:

[Output] the gain value for the input range.

*offsetValue:

[Output] the offset value for the input range.
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Return Values

None

Example

[C/C++]

unsigned short gVal=0;
short oVal=0,slot,gain;

i8014W_Read_mA_GainOffset (slot,ch,&gVal,&oVal);

[C#]

int slot,gain,gval;
uint16 oval;

pac8014Wnet.pac8014W.Read_mA_GainOffset(slot, gain, ref gval, ref oval);

[C] (for LinPAC)

int main(){
unsigned short gVal=0;
short oVal=0;
int slot, gain;
Open_Slot(slot);
i8014W_Init(slot);

i8014W_Read_mA_GainOffset (slot, ch, &gVal, &oVal);
Close_Slot(slot);
return O;
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4.24.i8014W_Calibrate_CH_mA / pac_pac_i8014W_Calibrate_CH_mA

This function is used to calibrate the Magic Scan raw data and convert the data to a float format.

Syntax

For MiniOS7

void i8014W _Calibrate_ CH_mA(
int slot, int ch, short dataFromFIFO, float* calibratedAl

);

For Windows (CE and WES)

void pac_i8014W_Calibrate_ CH_mA(
int slot, int ch, short dataFromFIFO, float* calibratedAl

);

For Linux

void i8014W _Calibrate_ CH_mA(
int slot, int ch, short dataFromFIFO, float* calibratedAl
); // for LinPAC-8000
void i9014_Calibrate_CH_mA(
int slot, int ch, short dataFromFIFO, float* calibratedAl
); // for LinPAC-9000, LX-9000

Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Channel:

specifies the channel (0 - 7), for +/-20 mA

dataFromFIFO:
the raw data read from the FIFO buffer.

* calibratedAl :

[Output] the floating point value.
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Return Values

None

Example

[C/C++]

int slot, ch;
short hexData;
float calibratedAl=0;

i8014W_Calibrate_CH_mA (slot, ch ,hexData, &calibratedAl);

[C#]

int slot, ch;
short hexData;
float calibratedAl=0;

pac8014Wnet.pac8014W.Calibrate_CH_mA(slot, ch, hexData, ref calibratedAl);

[C] (for LinPAC)

int main(){
int slot, ch;

short hexData;

float calibratedAl=0;
Open_Slot(slot);
i8014W_Init(slot);

i8014W_Calibrate_CH_mA (slot, ch ,hexData, &calibratedAl);
Close_Slot(slot);
return O;

I-8014(C)W/I-9014(C) I/O Module User Manual v2.0.3

P.115




4.25. i8014W_Calibrate_CH_mA_Hex / pac_i8014W_Calibrate_CH_mA_Hex
This function is used to calibrate the Magic Scan raw data and convert the data to a hexadecimal
format.
Syntax

For MiniOS7

void i8014W _Calibrate_ CH_mA_Hex(
int slot, int ch, short dataFromFIFO, short* calibratedAl

);

For Windows (CE and WES)

void pac_i8014W _Calibrate_ CH_mA_Hex(
int slot, int ch, short dataFromFIFO, short* calibratedAl

);

For Linux

void i8014W_Calibrate_CH_mA_Hex(
int slot, int ch, short dataFromFIFO, short* calibratedAl
); // for LinPAC-8000
void i9014_Calibrate_CH_mA_Hex(
int slot, int ch, short dataFromFIFO, short* calibratedAl
); // for LinPAC-9000, LX-9000

Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Channel:

specifies the channel (0 - 7), for +/-20 mA

dataFromFIFO:
the raw data read from the FIFO buffer.

* calibratedAl :

[Output] the calibrated hexadecimal value.
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Return Values

None

Example

[C/C++]

int slot, ch;
short hexData;
float calibratedAl=0;

i8014W_Calibrate_CH_mA_Hex(slot, ch ,hexData, &calibratedAl);

[C#]

int slot, ch;
short hexData;
float calibratedAl=0;

pac8014Wnet.pac8014W.Calibrate_CH_mA_Hex (slot, ch, hexData, ref calibratedAl);

[C] (for LinPAC)

int main(){
int slot, ch;
short hexData;
float calibratedAl=0;
Open_Slot(slot);
i8014W _Init(slot);

i8014W_Calibrate_ CH_mA_Hex(slot, ch ,hexData, &calibratedAl);
Close_Slot(slot);
return O;
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4.26. pac_i8014W_Start_Average_INT

This function is used to startup calculate data average with Magic Scan.

Syntax

For Windows (CE6.0 and CE7.0)

short pac_i8014W _Start_Average INT(
int slot, short gain, float sample_rate, short average_level

);

For Linux

short i8014W_Start_Average INT(
int slot, short gain, float sample_rate, short average_level
); // for LinPAC-8000
short i9014_Start_Average INT(
int slot, short gain, float sample_rate, short average_level
); // for LinPAC-9000, LX-9000
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Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

gain:

specifies the input type.

For I-8014W & 1-9014 =>0:+4/-10V,1:+/-5V,2:+/-2.5V,3:+/-1.25V, 4 : +/-20 mA

For 1-8014CW & 1-9014C =>4:+/-20 mA

sample_rate:
Sampling rate.
For differential : 1 ~ 5000 Hz.
For single-ended : 1 ~ 2500 Hz.

average_level:
Set the amount of data to be averaged (0 ~ 7).

: Calculate average for every 1 data

: Calculate average for every 2 data

: Calculate average for every 4 data

: Calculate average for every 8 data

: Calculate average for every 16 data

: Calculate average for every 32 data

: Calculate average for every 64 data

N o o A WN R O

: Calculate average for every 256 data

Return Values

0 : No error, find 1-8014W / 1-9014.
1: No error, find 1-8014CW / 1-9014C.
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Example

[C/C++]

int slot=0, gain=0, average_level=7;
float sample_rate=2000;

pac_i8014W_Start_Average_INT(slot,gain, sample_rate, average_level);

[C#]

int slot=0, gain=0,average_level=7;
float sample_rate=2000;

pac8014WNet.pac8014W.Start_Average_INT(slot, gain, sample_rate, average_level);

[C] (for LinPAC)

int main(){
int slot=1, gain=0, average_level=7;
float sample_rate=2000;
Open_Slot(slot);
i8014W_Init(slot);

i8014W_Start_Average INT(slot, gain, sample_rate, average_level);
Close_Slot(slot);
return O;
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4.27.pac_i8014W_Stop_Average_INT

This function is used to stop the Average Function

Syntax

For Windows (CE6.0 and CE7.0)

short pac_i8014W _Stop_Average INT(int slot);

For Linux

short i8014W_Stop_Average INT(int slot); // for LinPAC-8000

short i9014_Stop_Average INT(int slot); // for LinPAC-9000, LX-9000
Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

Return Values

0 = No Error
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Example

[C/C++]

int slot=0;

pac_i8014W_Stop_Average_INT(slot);

[C#]

int slot=0;

pac8014WNet.pac8014W.Stop_Average INT(slot);

[C] (for LinPAC)

int slot=1, ret;

ret=0pen_Slot(slot);

if (ret>0) {
printf("Open Slot%d failed, return value=%d \n", slot, ret);
return (-1);

}

i8014W _Init(slot);

i8014W_Stop_Average_INT(slot);
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4.28. pac_i8014W_ReadAlHex_Average_INT

This function is used to read one calibrated HEX format Al data.

Syntax

For Windows (CE6.0 and CE7.0)

short pac_i8014W_ReadAlHex_Average INT(
int slot, short ch, short *hVal

);

For Linux

short i8014W_ReadAlHex_Average INT(
int slot, short ch, short *hVal
)k // for LinPAC-8000
short i9014_ReadAlHex_Average INT(
int slot, short ch, short *hVal
); // for LinPAC-9000, LX-9000

Parameter
slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

ch:
specifies the channel (0~ 7),
For differential :0~7.
For single-ended : 0 ~ 15.

*hVal:

[Output] the calibrated hexadecimal format value.

Return Values

0 = No Error
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Example

[C/C++]

int slot=0, ch=0;
short hexData=0;

pac_i8014W_ReadAlHex_Average INT(slot, ch, & hexData);

[C#]

int slot=0, ch=0;
short hexData=0;

pac8014WNet.pac8014W.ReadAlHex_Average_INT(slot, ch, ref hexData);

[C] (for LinPAC)

int main(){
int slot=1, ch=0, ret;
short hexData=0;
ret=Open_Slot(slot);
if (ret > 0) {
printf("Open Slot%d failed, return value=%d \n", slot, ret);

return (-1);

}
i8014W _Init(slot);

i8014W_ReadAlHex_Average_INT(slot, ch, &hexData);
Close_Slot(slot);

return O;

[-8014(C)W/1-9014(C) I/O Module User Manual v2.0.3 P.124



4.29. pac_i8014W_ReadAl_Average_INT

This function is used to read one calibrated float format Al data.

Syntax

For Windows (CE6.0 and CE7.0)

short pac_i8014W_ReadAl_Average INT(
int slot, short ch, float *fVal

);

For Linux

short i8014W_ReadAl_Average INT(
int slot, short ch, float *fVal
)k // for LinPAC-8000
short i9014_ReadAl_Average INT(
int slot, short ch, float *fVal
); // for LinPAC-9000, LX-9000

Parameter
slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

ch:
specifies the channel (0~ 7),
For differential :0~7.
For single-ended : 0 ~ 15.

*fval:

[Output] the calibrated float format value.

Return Values

0 = No Error
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Example

[C/C++]

int slot=0, ch=0;
float fData=0;

pac_i8014W_ReadAl_Average_INT(slot, ch ,&fData);

[C#]

int slot=0, ch=0;
float fData =0;

pac8014WNet.pac8014W.ReadAl_Average_INT (slot, ch,ref fData);

[C] (for LinPAC)

int main(){

int slot=1, ch=0, ret;

float fData=0;

ret=Open_Slot(slot);

if (ret > 0) {
printf("Open Slot%d failed, return value=%d \n", slot, ret);
return (-1);

}

i8014W _Init(slot); // initialize

i8014W_ReadAl_Average INT(slot, ch ,&fData);

Close_Slot(slot);

return O;
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4.30. pac_i8014W_ReadAllAlHex_Average_ INT

This function is used to read multiple calibrated HEX format Al data

Syntax

For Windows (CE6.0 and CE7.0)

short pac_i8014W_ReadAllAlHex_Average INT/(
int slot, short hVal([]

);

For Linux

short i8014W_ReadAllAlHex_Average INT(
int slot, short hVal([]
); // for LinPAC-8000
short i9014_ReadAllAlHex_Average INT(
int slot, short hVal([]
); // for LinPAC-9000, LX-9000

Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

* hval[]:

[Output] the calibrated hexadecimal data array.

Return Values

0 =No Error
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Example

[C/C++]

int slot=0;
short hVal[16];

pac_i8014W_ReadAllAlHex_Average INT(slot,hVal);

[C#]

int slot=0;
Intl6[] hval={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}

pac8014WNet.pac8014W.ReadAllAIHex_Average_INT(slot, hval);

[C] (for LinPAC)

int main(){

int slot=1, ret;

short hVal[16];

ret=Open_Slot(slot);

if (ret > 0) {
printf("Open Slot%d failed, return value=%d \n", slot, ret);
return (-1);

}

i8014W _Init(slot); // initialize

i8014W_ReadAllAlHex_Average_INT(slot, hVal);

Close_Slot(slot);

return O;
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4.31. pac_i8014W_ReadAllAl_Average_INT

This function is used to read multiple calibrated float format Al data

Syntax

For Windows (CE6.0 and CE7.0)

short pac_i8014W_ReadAllAl_Average INT(
int slot, float fVall[]

);

For Linux

short i8014W_ReadAllAl_Average INT(
int slot, float fVal[]
); // for LinPAC-8000
short i9014_ReadAllAl_Average INT(
int slot, float fVal[]
); // for LinPAC-9000, LX-9000

Parameter

slot:

Specific slot number (0 - 7), except range of slot is number 1 ~ 8 for LinPAC.

* fvallj:

[Output] the calibrated hexadecimal data array.

Return Values

0 =No Error
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Example

[C/C++]

int slot=0;
float fVal[16];

pac_i8014W_ReadAllAl_Average_INT(slot, fVal);

[C#]

int slot=0;

float[] fval={0,0,0,0,0,0,0,0, 0,0, 0,0,0,0,0,0 };

pac8014WNet.pac8014W.ReadAllAl_Average_INT(slot, fval);

[C] (for LinPAC)

int main(){
int slot=1, ret;
float fVal[16];
ret=Open_Slot(slot);

if (ret > 0) {

printf("Open Slot%d failed, return value=%d \n", slot, ret);

return (-1);
}
i8014W _Init(slot); // initialize
i8014W_ReadAllAl_Average INT(slot, fVal);
Close_Slot(slot);

return O;
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5. Troubleshooting

This chapter discusses how to solve problems you may encounter.
*  What to do when the data read from I-8014W seems unstable
*  How to solve the error of FIFO LATCHED (Error Code : -6).

U How to Calibration / Restore defaults.

If there is a problem that cannot be solved, please send an email to service@icpdas.com and tell

us the relevant information, such as connection, host, platform, application, operation method.

The more detailed the better.
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5.1. What to do when the data read from 1-8014W 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:
*  The source is disturbed by noise
*  Unstable signal source

*  Floating signal source not referenced to system ground(earth or building ground)

Because of the high-speed data acquisition function, 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.

In another hand, It is recommended that connect the Vn- pin with the AGND pin when measuring

differential signals, as shown in the figure.

Al [k
@1_ AL GND1| '
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5.2. How to solve the error of FIFO LATCHED (Error Code : -6)

After the StartMagicScan instruction is executed, it will continue scanning the channels and
converting data unless the StopMagicScan command is executed. Consequently, the converted
data is continuously saved to the FIFO buffer. If the Magic Scan is not stopped after obtaining the
required data, or the data is not read from the FIFO buffer within the required time frame, the
FIFO buffer will be filled and then locked. When the FIFO buffer is locked, the FIFO LATCHED error

(-6) will occur and any new data will not be able to be saved to the FIFO buffer.

To solve this error, execute the following instructions:
1. Call StopMagicScan function to Stop Magic.

2. Call ReadFIFO function to get the remaining data in the FIFO buffer, or ClearFIFO function to

clear it.
3. Call UnLockFIFO function to unlock the FIFO buffer.

4. Call StartMagicScan function to reset Magic Scan.
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5.3. How to Calibration / Restore defaults

Each module calibrated and finished test before shipment, so usually it is unnecessary to calibrate

the module again, unless the input impedance is changed or the accuracy is lost.

In order to calibrate the module, the following preparations are required:

e Astable source for calibration, such as a 3 1/2 digit power supply (or better) or a battery

output.
* A41/2digital voltage meter (15-bit resolution or better)

* A Calibration Program. Please visit ICP DAS website and download demo programs, the

calibration program will be inside.

Tips & Warnings

Q 1. An unstable source will cause calibration errors and will affect the accuracy

of the data acquisition.
2. 1-8014W /1-9014 only uses channel 0 to calibrate every type of range.

3. The gain and offset value of the range of +/- 20 mA for 1-8014W / 1-9014

are the same as the range of +/- 2.5V.
4. |If users wish to calibrate +/- 20 mA, calibrate +/- 2.5V will be fine.

5. 1-8014CW / 1-9014C needs to calibrate every channel within the range of
+/- 20mA.
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5.3.1. Calibrate 1-8014(C)W on iPAC-8000

Wiring Method

Please refer to the "2.1.2. Wiring the iPAC-8000" chapter of the IP-8000 user manual to establish

RS-232 connection between the controller and the PC, and connect the power supply to the

controller.

Set the Differential/Single-ended jumper to the differential position, connect source and modules

in differential mode and connect the voltage or current meter to the wiring, like the following

figure:

BN

Power Supply

=BOIAETHI Power Supply

HP Meter

Wiring method for
calibrating voltage

range

Then, plug 1-8014(C)W into the controller.

HP Meter

Wiring method

for calibrating

current range
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Step 1. Download, upload and execute calibration program

The calibration program can be downloaded in ICP DAS website.
Please refer to the following link:

https://www.icpdas.com/en/download/show.php?num=2897

In order to upload programs, please refer to the "2.2.2. Installing the MiniOS7" and “2.5.2.

Uploading and Executing iPAC-8000 programs” of the IP-8000 user manual to download

MiniOS7 Utility which can help users to upload programs and learn how to operate.

After uploading the calibration program, right click on it and click "Run" to execute it.

¥ MiniOST7 Utility Version 3.2.7 — O *
Sl File [p Connection - 4 Command Configuration = Tools & Help +
Look jnc | || MiniDS7_Utiity -lo#e Lock in:|Disk & | 379,740 bytes available @‘WI@]
Mame | Size | Type e dodified
bin File Falder 20214311 EF 1.
FIRMwWARE File Folder
05_IMAGE File Folder Run with parameters...
| 7188euini TKE  INI File Reset MiniOS >
€ icpdas KB URL File
| load232.dl 83KE  DLL File Erase Disk
@ MiniQ57_|tility. chim 1.015KB  CHM File
| Mini0S7_kility. chw 15KB  CHw File
6 Mini0S7_Utiliy exe 2544KB  EXE File
7| MiniOS7_Utiliy. ini KB
Sy e 188XV 1.31 [COM1:119200,4,8,11 FC=0,CTS=1, DIR=CA\ICPDAS\MiniOS7_Utl. — O X
@uninsDDD.dat JIKE Alxy I3z lon 1.31 (200¢ ] [E CFDAS im Tsal.] ~

15! urins00.exe 1,16EKE

8 unins0n. dat BKE
=

DJ uning01. exe E75EE

& Connection[F2) g Uplaad(F5) & Disk T ool
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Step 2. Calibrate

After execute the program, press ‘0’ to calibrate modules and follow the steps appeared at the

screen.

T188XW 1.31 [COM1:115200,N,8,1],FC=0,CTS=1, DIR=CA\IC.. — O %
For W1 lon 1.3 06/03/143[By ICPDAS. Tim Tsai.]

DL vl

defaults.

Select the range of I-8014W.

If you want to calibrate 1-8014W / 1-9014 with £20 mA, please select +2.5 V, because both types of

range use the same gain and offset values.
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Output stable positive source to channel 0, and type the value displayed on the voltage meter.

the ]
WER limit of the

a5y

and offzet walue,

Press ‘r’ to read calibrated Al data with new and original gain and offset values, and check

whether the new gain and offset values are correct or not.

zet values take effec

This program can also be used to calibrate 1-8014CW / 1-9014C, the differences are that users need

to output current as source and select channel to be calibrated.
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5.3.2. Restore I-8014(C)W to defaults on iPAC-8000

Step 1. Download, upload and execute calibration program

The calibration program can be downloaded in ICP DAS website.
Please refer to the following link:

https://www.icpdas.com/en/download/show.php?num=2897

In order to upload programs, please refer to the "2.2.2. Installing the MiniOS7" and “2.5.2.
Uploading and Executing iPAC-8000 programs” of the IP-8000 user manual to download

MiniOS7 Utility which can help users to upload programs and learn how to operate.

After uploading the calibration program, right click on it and click "Run" to execute it.

¥ MiniOS7 Utility Version 3.2.7 - O x
34l File [p Connection + & Command Configuration ] Tools &8 Help ~
Look i | | MiniS7_tiy o@e Lock in:| Disk A | 373740 bytes available @ﬁ

Modified |

Mame Size | Type

ibrat
Found -
First CPLD L

to defaults,

[p Connection(F2] |5 Upload(F5) & Digk T ool

bin File Folder
FIRMWARE File Falder
05_IMAGE File Folder Run with parameters...
L] T1ageui KB INI File Resst MiniOS £
€ icpdas KB URL Fils
| load232.dI 88KE  DLL File Erase Chsk
|£§E) Mimi0S7_Utility. chrn 1.015KE C -
| MiniDS 7_Liility. chi 15KE [COM1T:115200,M,8,1],FC=0,CTS=1, DIR=CAICPDAS\MWiniOS7_Util .. — O pe
w Mimi0S7_Utility. exe 2.544KE o
L] MiniDS7_ Uity iri 1KE
| wart.dll SEKE
@8 unins000.dat THKE
5! urins000. exe 1,16EKE
8 unins0m . dat BKE
5! unins00 exe E75KE E
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https://www.icpdas.com/en/download/show.php?num=2897&model=I-8014W-G

Step 2. Restore defaults

After execute the program, press ‘1’ to restore defaults.

Run :L

T Mar 10

eokokookokokokokkokok
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5.3.3. Calibrate the 1-8014(C)W on WinCE and WES units

Step 1. Wiring method

Set the Differential/Single-ended jumper to the differential position, connect source and modules

in differential mode and connect the voltage or current meter to the wiring, like the following

figure:

i BIENY)

Power Supply

HP Meter

Wiring method for

calibrating voltage

range

Then, plug 1-8014(C)W into the controller.

B EY

Power Supply

HP Meter

Wiring method
for calibrating

current range
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Step 2. Download and execute calibration program

The calibration program can be downloaded in ICP DAS website.

Please refer to the following link:

https://www.icpdas.com/en/download/show.php?num=2897

Step 3. Calibrate

After execute the program, please follow the

steps one by one.

Select the index where the module is.

1-8014W Series Model Calibrate Program ! E
Step 1 : Select the index where module is
Slot Index Slot 7 :I
’ : Sloto ; ,
Library Yersion oot 1 Library Date Mar O 2021
Firrmware 1 : Slot 2 Firrware 2 :
Slot 3
Jumper Position : Slot <
Slot S
Step 2 : Seleqame q click "Next" butten
Mol Mo B —

Select the name of module and click “Next” button.

1-8014W Series Model Calibrate Program ! E

Step 1 : Select the index where madule is

Slof Indes ISIot 7 :I

Library Wersion : 3110 Library Date : Mar 9 2021
Firtrware 1 1 Firtrware 2 2
Jumper Position : Differential

Step 2 : Select module then click "Next" butten

Madule Hame

1_8014W_I_0014 _ O
Step 3 |sStep 4,5 | step 6,7 | Step 8 |
Step 3 : Select the input range to be calibrated
Range : .
TIP:Range +/+/~ 10.0% b +/-20 m& are the same gain and offset vaue.
4/ S0y
4/ 2.5y
The LSING git/- 1.25% The DEFAULT gain, offset value :
Gain: Offset: Gain: Offset:
+/-10v 20191 0 20131 0
+- 5 29183 1 29183 1
+/-25¢ 20534 1 20534 1
+-125¢ 31128 3 128 3
+/-20ms 20534 1 20534 1
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Change to “page Step 4,5”,

Output stable positive source to channel 0 and type the value displayed on the voltage meter, then
Click “Read” button.

1_8014W_I_9014 M [=]
|step 3| Step 4.5 [Step 6,7 | Step 8 |

Step 4 . Connect a stable POSITIVE source to
channel 0 of module and voltage meter

Step 5 : Input the value displayed on voltage meter
then click "Read" button

Yoltage meter(float foramt,unit @ V) ¢ 9,5033

TIP: The closer the input voltage is to the UPPER limit of the range, the better. EX :
Range : +/-10%, Input Yoltage : 9.5%

Channel OfMot calibrated, Unit @ V) ¢ 09,4943

Change to “page Step 6,7,

Output stable negative source to channel 0 and type the value displayed on the voltage meter,
then Click “Read” button.

I_8014W_I 9014 N [=]
|step 3| step 45| Step 6.7 [Step s |

Step 6 : Connect a stable NEGATIVE source to
channel 0 of module and voltage meter

Step 7 : Input the value displayed on voltage meter
then click "Read" button

Woltage meter(float foramtunit @ V) : -0,5024

TIP: The closer the input voltage is to the LOWER limit of the range, the better. EX :
Range : +/-10%, Input Yoltage : -9.3%

t calibrated, Unit @ ) ¢ -0,4766
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Change to “page Step 8”,

Click “Test” to read calibrated Al data with new and original gain and offset values, and check

whether the new gain and offset values are correct or not.

1_8014W_1_0014 _ 1O
|step 3| step 4,5 | step 6,7 | St=p 8 |
Step 8 : Test / Save new gain, offset value
The following are the new and original gain and offset values.
Click "Test" button to read AT and check calibrate successfully or not.
The NEVY gain, offset value : The ORIGIMAL gain, offset value :
Gain : 32820 Offset: 0O Gain : 29181 Offset: 0O
Calibrated Al Data with new gain, Calibrated Al Data with original gain,
offset values offset values
CHO  |-p.4036| CHi4  |-0.4043)] CHO  |-8.4387| CHi4  |-5.4300]
CHiL 94946 CH:S  [-9.4946] CHil 4093 CHS  [-8.4307]
CH:2  [-94946| CHiE  [-9.4943] CH:2  [gaq0s| OHE  [-8.4399)]
CH:Z  [-gages| CHiZ  [94246 CHi2  |-8.4303| 47 |-8.4303]
Click “SAVE” to save new gain and offset values.
|
[stop 3| step 4,5 | step 6,7 | Step 8 |
Step 8 : Test / Save new gain, offset value
The following are the new and original gain and offset values.
Click "Test" button to read A and check calibrate successfully or not,
Sace Checking
The NEW gain, offset val , Offset value :
Gain T2020  Offed AME YOU sure to save new settings? Offest: 0

Calibrated AI Data with

with original gain,

offset values offset values

CH:0  [g4036| CHi4  [-0.4043] CH:0  [g4z7| CHi4 [-5.4300]
CHiL  [g9.4046| CH:S  [-9.4046] CHil  [a4293] OHS [-9.4307]
CHi2  |-0.4946] CHiE  |-3.4043] CHi2  |-8.4405] CHiE  |-3.4309)]
CHia  |-0.448] CHI7  |-3.4048] CHia  |-s.4303] CH7  |-3.4303]

SaMVE
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5.3.4. Restore I-8014(C)W to defaults on WinCE and WES units

Step 1. Download and execute calibration program

The calibration program can be downloaded in ICP DAS website.
Please refer to the following link:

https://www.icpdas.com/en/download/show.php?num=2897

I-2014W Series Model Calibrate Program ! E

Step 2. Restore defaults

Step 1 : Select the index where module is

Slot Incex Slot 7 -

Library Yersion

Library Date

After execute the program, please follow the

Firrmware 1 : Firrmware 2 :
Steps one by one. Jurnper Pasition :

Step 2 : Seleg n click "Next" butten
Select the index where the module is. Matdule Name

Exit

Select the name of module and click “Next” button.

1-8014W Series Model Calibrate Program ! E

Step 1 : Select the index where module is

Slot Index Slot 7 -
Library Version : Library Date :
Firtriware 1 : Firrmware 2 :

Jumper Position

Step 2 : Select module then click "Next" butten

Maodule Name |1 jl Mext |
1-a0iaw /o014 |
-B014CHA / LO014C I_8014W _I_O6 ! E

=T Step 2 | step 4,5 | St=p 6,7 | Step 8 |
Step 3 : Select the input range to be calibrated
Range : -

TIP:Range +/- 2.5% and range +/-20 ma are the same gain and offset vaus,

The USIMNG gain, offset value : The DEFAULT gain, offset value :
Gain: Offset: Gain: Offset:

+/~ 10% 29181 0O 29181 0O

+{- 3% 29183 1 29183 1

+i- 2,54 28934 1 28534 1

+/~1.25% 31128 3 31128 3

+/~20ma 22534 1 28534 1

Restore Defaults
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Click “Restore Defaults” button.

—[Ofx

Step 3 |Step 4,5 | Step 6,7 | Step 8 |

Step 3 : Select the input range to be calibrated

Fange : I :l

TIF:Range +/~ 2.5 and range +/~20 ma are the same gain and offset vaue.

The USING gain, offset value | The DEFALLT gain, offset value
e sl Restore Checking

+/- 10Y 32828 0 &re you sure to restore defaults?

+- S 20183 1 No

+/- 2.5 28534 1 coood L
+/4~ 125 31128 3 31128 3
+/~ 20ma 28534 1 28534 1

Festore Defaults
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Appendix A. Error Code

Code Definition Description
0 NoError This indicates that there have been no errors
-1 ID_ERROR There was a problem with the module ID
-2 SLOT_ERROR Parameter of slot is out of range.
-3 CHANNEL_ERROR Parameter of channel index is out of range.
-4 GAIN_ERROR Parameter of gain is out of range.
-5 FIFO_EMPTY There is no data in the FIFO buffer
-6 FIFO_LATCHED The FIFO buffer is full and has been latched
-7 FIFO_OVERFLOW The FIFO buffer is full
There was an error between primary FPGA and
-8 | TX_NOTREADY
secondary FPGA
There was an error when FIFO sent an interrupt
-9 FIFO_ISR_ERROR
signal.
Parameter of sample rate is out of range in
-10 | Average_Sample_Rate_DIFF_Error
different mode.
Parameter of sample rate is out of range in
-11 | Average_Sample_Rate_SING_Error
single-end mode.
-12 | Average_Level_Error Parameter of average level is out of range.
-100 | REG_SLOT_ISR_ERROR There was an error when install ISR function.
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Appendix B. Read Al Function Polling Performance

Platform
MiniOS7 CE5.0 CE 6.0 CE7.0 WES

Test Items

HEX format One channel 24 52 45 59 44 45
1-8014W, HEX format Eight channels 15 32 29 35 28 28
1-8014CW | £ioat format One channel 10 51 45 58 44 46

Float format Eight channels 8 32 29 35 28 28

HEX format One channel - -- - 93~ 96 29 30
1-9014, HEX format Eight channels - -- - 93 ~ 96 29 30
1-9014C Float format One channel - - - 92~ 95 29 30

Float format Eight channels -- - -- 92 ~ 95 29 30

Unit : k Hz

1-8014(C)W/1-9014(C) I/O Module User Manual v2.0.3 P.148



Appendix C. Revision History

This chapter provides revision history information to this document.

The table below shows the revision history.

Revision Date Description
1.0.0 Jan 2018 Initial issue
2.0.0 MAY 2018 e  Added content for the 1-9014/1-9014C modules

*  Modify Quick start

*  Modify Magic Scan

* Added APl naming table

*  Added Applicable Platform table
*  Modify library , demo path

o Added API
“i8014W_ReadFIFO_BlockMode”,”i8014W_ReadFIFO_InISR”

2.0.2 MAR 2021 *  Modify Quick start

*  Modify Magic Scan

*  Modify library , demo path

*  Added APIs of Average function.

* Added optioning modules on Linux platform.

2.0.3 MAY 2022 * Added Appendix B. Read Al Function Polling Performance
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