Software Guide
ICP DAS LP-9x21 SDK

Implement industry control with Linux Technique

(Version 1.3)

Warranty

All products manufactured by ICP DAS Inc. are warranted against defective materials for a
period of one year from the date of delivery to the original purchaser.

Warning

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

Copyright
Copyright © 2016 by ICP DAS Co., Ltd. All rights are reserved.

Trademarks

Names are used for identification purposes only and maybe registered trademarks of their
respective companies.

License

The user can use, modify and backup this software ON a single machine.
The user may not reproduce, transfer or distribute this software, or any copy, in whole or in
part.
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1. Introduction

LP-9x21 is the new generation Linux-based PAC (Programmable Automation Controller)
from ICP DAS and is equipped with a Cortex-A8 CPU (1.0 GHz) running a Linux kernel 3.x
operation system, multiple communication interfaces (VGA, USB, Ethernet and RS-232/485)
and 2/4/8 slots for high performance parallel I/O modules (high profi le I-9K series) and serial

I/O modules (high profile [-97K series).

Main advantage of the LP-9x21 is its high quality control system, including its stably
properties, open source and the standard LinPAC SDK for Windows and Linux using the
GNU C language, JAVA and GUI software. The main purpose of LP-9x21 is to allow the
numerous enthusiastic Linux users to control their own embedded system easily within the

Linux environment.

ICP DAS also provides a library file, libi8k.a, which includes all the functions from
[-7000/9000/97000 series modules used in the LP-9x21 Embedded Controller. The library is
specifically designed for I-7000/9000/97000 series modules based on the Linux platform for
use with the LP-9x21 controller. Custom applications can easily be develop for the LP-9x21
using either C or Java, and.NET applications will also be supported in the future. The various
functions contained in the library are divided into sub-group functions for ease of use within

the different applications.

The powerful features of the embedded controller are depicted below, including a VGA port,

USB ports for Card Readers, Cameras, Mouse, or Keyboard, etc., a SD card slot,

RS-232/RS-485 serial ports, an Ethernet port, together with 8 I/O slots.

Please note:

@ The flash and microSD disk have a finite number of program-erase cycles.
Important information should always be backed up on other media or storage
device for long-term safekeeping.

€ The Li-batterie can continually supply power to the 512 KB SRAM to retain the
data for 10 years (It is recommended that batteries are changed each 5~7 year.)
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Fig. 1-1

The LP-9x21 controller contains built in HTTP, FTP, Telnet, SSH, and SFTP Servers,

meaning that file transfer or remote control is much more convenient with the LP-9x21. For
network communication, wireless, Bluetooth transfer protocols and Modem, GPRS, ADSL,

Firewall functions are also supported.

The architecture of the LP-9x21 hardware is illustrated in the figure below.
LP-9x21 Series

Programmable LED Indicator x 2
System LED Indicator
PWR2 LED Indicator
ttyS1: COM3 (R5-232/R5-485)
PWR1 LED Indicator

ty05:COM1 (RS-232/R5-485)
SD slat
ttys0: COM2 (RS-485)
Relay Output
Redundant Power (PWR1 & PWR2)

Operating Modes Selector

LAN Port x 2 (LAN1 & LANZ)
LAN1 LED Indicator

ttyS34 1 COM36 (RS-232)

USB2.0x 2 (P18 P2) tty04: /O Slot x 8
Frame Ground Paint VGA Port

Fig. 1-2
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1.1 Installing the RJ-45 waterproof connector assembly

The LP-9000 series is equipped with an RJ-45 waterproof connector to withstand
contaminant in dusty environment.

The RJ-45 waterproof connector is optional for use with LAN1 port. If you do not need the
RJ-45 waterproof connector, you can remove the cap and just plug in a regular Ethernet

cable.

If you want to use the RJ-45 waterproof connector for protecting the connection, follow the
instructions below.

Step 1: Remove the RJ-45 connector from the RJ-45 cable

Step 2: Feed the end of the RJ-45 cable through the (A) sealing nut, (B) rubber sealing insert, (C)
clamping ring, (D) panel gasket and (E) cable gland base
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Step 3: Wrap the (E) clamping ring around the (D) rubber sealing insert

Step 4: Wrap the (C) cable gland base around the (D) clamping ring

Step 5: Insert the (B) rubber sealing insert into the (D) clamping ring
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Step 6: Push the (E) sealing nut forward and Hand-tighten it to seal the assembly

Step 7: Insert the RJ-45 cable into the RJ-45 connector

Step 9: Insert the Ethernet cable and screw the RJ-45 waterproof into the receptacle

The Ethernet cable is secured
tightly in the connector.
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1.2 Inserting the 1/0O Modules

LP-9000 has 2/4/8 1/0 expansion slots to support I-9K and I-97K series I/O modules. Before
choosing the right I/O modules, you first need to know the I/O expansion capacities in order
to choose the best expansion module for achieving maximal efficiency. For more information
about the I/O expansion modules that are compatible with the LP-9000, please refer to:

http://www.icpdas.com/root/product/solutions/remote_io/i-9k_i-97k/i-9k_i-97k_selection.html

Step 1: Insert the I/O module

Tips & Warnings
If you do not expand the I/O module

full, please keep the top case of the
unused slot to protect the backplane
from dirt, dust and damage from
foreign objects.

Step 2: Wiring connection
The metal part of the cord end terminal on the wire can be direct wired to the terminal of
LP-9000.

s ~
1. Use screwdriver to push 2. Remove the wiring from

the black clip in. the terminal block

Keep on pushing

Remove the wire
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2. Installation of the LinPAC AM335x SDK

The “LinPAC AM335x SDK” is a development toolkit provided by ICP DAS, which can be
used to easily develop custom applications for the LP-52xx/ 8x21/ 9x21 embedded controller
platform. The toolkit consists of the following items:

O LinPAC AM335x SDK (Linaro GCC toolchain, Libraries, header, examples files,

etc.)
U Code::Blocks project file (Windows platform only)
U Basic Linux commands (Windows platform only)

The topic provides LInPAC AM335x SDK installation instructions for the following platforms:

O Linux
€ Download/Install LinPAC AM335x SDK on Linux
O Windows

€ Download/Install LinPAC AM335x SDK on Windows
€ Integrating LinPAC AM335x SDK with Code::Blocks IDE

NOTE:
1. The latest Linux AM335x SDK is integrate AM335x series (LP-52xx/8x2x/9x2x) SDK.
2. The names of all the 1/0O module's API functions must begin with the prefix "I8K".
3. The I-8K and I-9K 1/0O modules using the same API function and examples.
4. More detailed information, user can refer to readme.txt file here:
C:\cygwin\LInPAC_AM335x_SDK\examples\readme.txt file, or
root@LinuxPC-ICPDAS:/icpdas/linpac_am335x_sdk/i8k/examples/readme.ixt.

2.1 Quick Installation of the LInPAC AM335x SDK

2.1.1 Download/Install SDK on Linux
1. To create a “icpdas” folder in root directory, maybe you need to change the root user

by ‘sudo’ or ‘su’ command (refer to Fig.2-1).

& root@LinuxPC-ICPDAS: ficpdas

rootELinuxPC-ICPDAS:/# pud

/

rootELinuxPC-ICPDAS:/# mkdir icpdas
rootELinuxPC-ICPDAS:/# cd icpdas
rootELinuxPC-ICPDAS:ficpdasH 1=
linpac_am335x_sdk_for_linux.tar.bz2

rootELinuxPC-ICPDAS :/icpdasH

Fig. 2-1
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2. Insert the installation CD into your CD-ROM driver (refer to Fig.2-2 and 2-3). Locate
the “linpac_am335x_sdk_for_linux.tar.bz2” file in the \napdos\LP-9x21\SDK\ folder
(or visit the ICP DAS website to download the latest version:

http://ftp.icpdas.com.tw/pub/cd/linpac/napdos/Ip-9x21/sdk/).

- Js‘ [ ftpicpdas.com.tw -/ x \#
& H: \LinP ACWapdosip 9z2\SDE v
| \ P P . \ | http:/fftp.dcpdas.com.twipublcddinpacmapdosdp Sz 2uizdk
Blinpac am335x adk for linuxtar bzl
W LinPAC AM335x SDE_for Windows.exe ftp.icpdas.com.tw-
/pub/ed/linpac/napdos/lp-gx2x/sdk
[To Parent Directory]
1/26/2018 linpac am33sx sdk for linux.tar.bzz
1/26/2018 linpac am33sx sdk for windows.exe
Fig. 2-2 Fig. 2-3

3. Try the following command to decompress file (refer to Fig.2-4).
#tar jxvf linpac_am335x_sdk_for_linux.tar.bz2

& root@LinuxPC-ICPDAS: ficpdas

rootBLinuxPC-ICPDAS :/icpdas#ftar jxuf linpac_am335x_sdk_for_linux.tar.bz2
linpac_am335x_sdk/
linpac_am335x_sdk/linpac_am335x%.sh

linpac_am335x_sdk/tools/

linpac_am335x_sdk/tools/1lib/

linpac_am335x_sdk/tools/lib/gccy
linpac_am335x_sdk/tools/lib/gecc/arm-1inux-gnueabihf/
linpac_am335x_sdk/tools/lib/gcc/arm-linux-gnueabihf/4.7.3/
linpac_am335x_sdk/tools/lib/gocc/arm-1inux-gnueabihf /4.7 .3/crtbeginS.o
linpac_am335x_sdk/tools/lib/gocc/arm-1inux-gnueabihf/4.7.3/1ibgcc.a

Fig. 2-4

4. Before compile the program, you need to set LinPAC AM335x SDK path in

environment variables: using the provided environment variable script, which is called

linpac_am335x.sh (refer to Fig.2-5).
& root@LinuxPC-ICPDAS: ficpdas/linpac_am335x sdk

rootBLinuxPC-ICPDAS - ficpdasH

rootELinuxPC-ICPDAS:/icpdas#t cd linpac_am335x_sdk

rootELinuxPC-ICPDAS :/icpdas/linpac_am335x_sdk#t 1s

ig8k 1linpac_am335x.sh tools

rootBLinuxPC-ICPDAS:ficpdas/linpac_am335x_sdk# . linpac_am335x.sh
rootBLinuxPC-ICPDAS:ficpdas/linpac_am335x_sdk# export | grep PATH

declare -x PATH="/icpdas/linpac_am335x_sdk/tools/bin:/icpdas/linpac_am335x_sdk/tools/shin:
fusrflocal/noweb:fusr/local/sbin:fusr/local/binz/fusr/sbinz/usr/bin:/sbin:/bin:/usr/games”
root@LinuxPC-ICPDAS :ficpdas/linpac_am335x_sdk#t 1s  iBk/

ChangeLog examples include 1ib opt

rootBLinuxPC-ICPDAS :/ficpdas/linpac_am335x_sdki

Fig. 2-5
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5. Type ‘make’ on the command line it will execute the compile command according to
the Makefile (refer to Fig.2-6).
< root @LinuxPC-TCPDAS: ficpdas/linpac_am335x_sdk/ifk/examples

rootELinuxPC-ICPDAS:/icpdas/1linpac_am335x_sdk/i8k/examples# make
arm-linux-gnueabihf-gcc -I. -I../finclude -c -0 xvboard/getxvai.o xvboard/getxvai.c
arm-linux-gnueabihf-gcc -I. -I../include -0 ./xvboard/getxvai ./xvboard/getxvai.o ../
lib/1ibi8k.a -1m

rm —f ./xvboard/getzvai.o

arm-linux-gnueabihf-gce -I. -I..finclude -c¢ -0 ®vboard/fgetxvao.o xvboard/getxzvao.c
arm-linux-gnueabihf-gcc -I. -I..finclude -0 ./xvboard/getxzvao ./xvboard/getxvao.o ../
lib/libiBk.a -1m

rm —-f _/xXvhoard/getxvac.o

arm-linux-gnueabihf-gcc -I. -I../finclude -c -0 xvboard/getxvdi.o xuboard/getxuvdi.c
arm-linux-gnueabihf-gcc -I. -I../include -0 ./xvboard/getxvdi ./xvboard/getxvdi.o ../
1ib/1ibi8k.a -1m

rm —f _./xvboard/getzudi.o

arm-linux-gnueabihf-gcc -I. -I../include -c -0 xvboard/getxzudo.o xvboard/getxzvdo.c
arm-linux-gnueabihf-gcc -I. -I..finclude -0 ./xvboard/getxzvdo ./xvboard/getxvdo.o ../
lib/libiBk.a -1m

rm —f ./fxvboard/getxvdo.o

rm-linux-gnueabihf-gce -I. -I../include
inux-gnueabihf-gcc -I. -I_._7i
.a —1m

Fig. 2-6

2.1.2 Download/Install SDK on Windows

The LinPAC_AM335x_SDK_ for Windows.exe file provides compilers, library, header,

examples, and IDE workspace file (for Code::Blocks project).

1. Insert the installation CD into your CD-ROM driver.

2. Open the \napdos\LP-9x21\SDK\ folder and double-click the icon for the
“‘LinPAC_AM335x SDK for Windows.exe” file, when the Setup Wizard is displayed,

click the “Next>" button to continue, refer to Fig. 2-7 and Fig.2-8.

[ [B)X| & Setup - LinPAC_AM335x SDK [ |[B|X)

Welcome to the LinPAC_AM335x
SDK Setup Wizard

2 H:\LinFACWapdosip Sx2u\SDE

Blinpac am235x =dk for linuxtar bz’ !
IFLinPHC_HME’;E’;Sx_SDK_for_Windows.exe |

This will install LinP&C_AaM335x 50K ¥1.3 on vour computer,

1t is recommended that vou close all other applications befare
cankinuing.
Click Mext ko continue, or Cancel bo exit Setup.

[ Mext> | [ Cancel

Fig. 2-7 Fig. 2-8
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3. Click the “| accept the agreement” option and then click the “Next” button, refer to Fig.
2-9.

4. Select Start Menu Folder option and then click the “Next” button, refer to Fig. 2-10.

B Setup - LinPAC_AM335x SDK [0 0][X]

B Setup - LinPAC_AM335x SDK |

License Agreement Select Start Menu Folder

Please read the following important information before continuing LGP -2 Where should Setup place the program’s shortouts?
Please read the following License Agreement. You must accept the terms o
of this agreement before continuing with the installation. 3] Setup will create the program's shortouts in the Following Start
GNU General Public License o ~ Menu folder.
Linuy is writen and distibuted under the GNU General Public License To continue, click Next. If you would ke to select a different Folder,
which means that it sounte oode is freely-distabated click Browse,
and available 1o the geneal public, ~ - |

................. e ICPDAS\LInPAC_AM335X_SDK !
(®1 accept the agreement] - |
O 8o 1ok Sccent the epecaent [CJpon't create a Start Menu folder

<ok J(text> ) [concel ] [ <gock J{mext> ] [ concel ]
Fig. 2-19 Fig. 2-10

5. The LinPAC AM335x SDK files will be extracted and installed and a progress bar will be
displayed to indicate the status, refer to Fig 2-11.

6. Once the software has been successfully installed, click the “Finish” button to complete
the development toolkit installation, refer to Fig. 2-12.

Setup - LinPAC_AM335x SDK 2 ]B|X]

Installing

Please wait while Setup installs LinPaC_aRM335: SOK
on your computer.

B Setup - LinPAC_AM335x SDK [Z][O)X)

Completing the LInPALC_AM335x
SDK Setup Wizard

Setup has finished installing LinP&C_AM335% SDK on your
computer, The application may be launched by selecting the
installed icons.

Extracting Files. ..
ChoygwiniLinPAC_AM335x_SDK examples\i7klsend_read.c

[l Click Finish to exit Setup,

Cancel

Einish

Fig. 2-11 Fig. 2-12

7. Open the LinPAC AM335x SDK installation directory, the default data directory location is
“C:\cygwin\”, user can see the contents of folder. Refer to Fig 2-13 and Fig 2-14.

& cygwin & LinPAC_AM335x_SDK [_][O|X]
2 Cleygwin v O Ciheygwin\LinPAC_AM335z_SDE v

) CodeBlock ezamples

= LinPAC AM335z SDE include

nnins000 dat ) Linaro_GCC_4.7

2 unins000 exe SILinFAC AM335x.bat

Sloeteny . bat:

Fig. 2-13 Fig. 2-14
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8. From the desktop, double-click the shortcut icon for the “LinPAC AM335x Build
Environment” or click the “Start” > "Programs” > "ICPDAS” > "LP-9x21 SDK” >” LinPAC
AM335x Build Environment”.

A Command Prompt window will then be displayed that allows applications for the LinPAC
AM335x to be compiled. Refer to Fig. 2-15 and Fig 2-16.

= LinPAC_AM335x Build Environment

& cxamples

o Chevewin'LinPAC AM335x SDE'examples
s : C:cyguinSLinPAC_AM335x_SDK>CHMD_EXE

ST /K ¢: \cyguinLinPAC_AM335x_SDK\setenu.bat

Target :ICPDAS LinPAC AM335%x Series
Mork Directory: C:scyguwinsLinPAC_AMI35x_SDHE-

G:scyguwinsLinPACG_AM335x_SDK:

] readme. tt

Fig. 2-15 Fig. 2-16

9. Type “make”. A Command Prompt window will then be displayed that allows applications
for the LP-9x21 to be compiled. Refer to Fig. 2-17.

« CAWINDOWS\system32\cmd.exe - make

C:hevgwindLinPAC am335x SDE=CHMD.EEE /k c:hcyewint\LinPAC AM335x SDE‘\zetenv.bat

-------------- LinPAC AM335w SDE Environment Configure -----comooaaoo-

Target : ICPDAS LinPAC AM235x

Mork Directory @ CihvevewindL inPAC_AM335x SDEY

C:hveyewindLinPAC_an335x_SDE=cd exanples

C:hveyewindLinPAC_an335x_SDE\exanpleg=nake

arm-linvx-gnueabihf-gec -1, -T..finclude - -0 xvboardfgetxval.o xvboard/getuvai.c
arm-linux-gnoeabihf-gcc -1, -1../include -0 ./xvboard/getxval ./xvboard/getxvai.o ../lib/libi8k.a -1
rm -f ./xvboard/getxvai.o

arm-linnx-gnueabihf-gocc -
arm-1linux-gnueabihf-pcc -
rm -T ./xvboard/getxvao.o
arm-linnx-gnueabihf-gee -1, -T.. include -c -0 uvboard/getuvdi.o xvboard/getuvdi.c

4| | H
Fig. 2-17

I. -I..¢include -c -0 xvboard/gzetxvac.o xvboard/getuvao.c
I. -1..{include -o ./xvboard/getxvao ./xvhoard/eetxvao.o ../ 1ib/1ibi8k.a -1

2.1.3 Integrating SDK with Code::Blocks IDE

This tutorial gives you easy-to-follow instructions, with screenshots, for setting up a compiler
(the Linaro GCC compiler), a tool that will let you turn the code that you write into programs,
and Code::Blocks IDE, a free development environment. This tutorial explains how to

integrate LinPCA AM335x SDK with Code::Blocks IDE on Windows platform.
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Step 1: Download Code::Blocks IDE

O Go to this website: http://www.codeblocks.org/downloads/binaries

O Go to the Windows 2000/ XP / Vista / 7 section, and download Windows version.

Step 2: Install Code::Block IDE
U The default install location is the C:\Program Files\CodeBlocks folder.
O A complete manual for Code::Blocks is available here:

http://www.codeblocks.org/user-manual

Step 3: Running in Code::Block IDE
O Allfiles and settings that are included in a LinPCA_AM335x workspace file.
O Open the C:\cygwin\CodeBlock folder, and double click the "
LinPAC_AM335x_SDK " as below (refer to Fig. 2-18):

& CodeBlock B
2 Cieyvgwin'CodeBlock v
read_sn

LinPAC AM235z SDE.Javout

Fig. 2-18

QO Following window will come up (refer to Fig. 2-19):
= LinPAC am335x SDE\examplesicommonigetexdic [LinPAC AM335x SDK] - Code::Blocks 10.05 @

File  Edit ¥iew Search Froject Build Debug  wxSmith  Tools Pluging  Seftines Help

= N T Evild target:|all v| ; I:

Management X

LinPAC_am335x_5SDK' examples', common',getexdi.c  x

Projects | Symbols Resources 183 | printf("function @ getexdiyn™):

= O Workspace 154 printf|"Get digital input wvalue from a Serial moduleiyn®™)
=] ‘ LinPAC_AM335z_SDK 185 | printf("Tsage® getexdi slot 1hn"):

=l = Sonurces 1586 printf|™ getexdi slot cowport baudrate addressin®):
B LinPAC am335z SDK 157 | printf("Example l:getexdi Z 1yn"):

1538 | printf("Get the dec digital input walue from the module at slat 2Yyn'™);

=& examples 189 | printf|"Example Z:getexdi 0 3 9600 2in");
B common < |

B ik

B 87k

B igk

B mysqgl
B zvboard

A

LJ"] Code::Blocks Q Search results £ Build log ¢ 9 Build messages £ Debugger

Fig. 2-19
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http://www.codeblocks.org/downloads/binaries

O Check Compiler settings for Linaro GCC cross compiler : Click "Settings" >

"Compiler" > "Toolchain executables tab" :

Compiler and debugger settings M\=13
Global com
Selected compiler
| GNU ARM GCC Compier v|
[ Copy ][ Rename ] Reset defaults
Global compiler | Linker settings | Search directories || Toolchain executables | Custom variables | ¢
S Cornpiler's installation directory

C\cygwiniLinPAC_AM235x_SDK\Linaro_GCC_4.7\bin |E][ Auto-detect |

MOTE: Al programs below, must exist either in the "bin" sub-direc

Program Files | dditional Paths
Batch builds C campiler: |arm—linux—gnueabihf—gcc.exe |E]
C++ compiler: |arm-linux-gnueabihf—g++.exe |B
Linker for dynaric fios: |arm-linux-gnueahihf—g++.exe |E]
Linker for static libs: |arm—linux—gnueabihf—ar.exe |E]
Debugger settings ) : :
Debugger: |arm-l|nux-gnueah|hf-gdb.exe |B
Resource cormpiler: | |B
Make program: |make.exe |E]
O ] [ Cancel l
Fig. 2-20

O Click Build options, and it will compile the LinPAC_AM335x project completely.

= LinPAC am335x SDEK\examplesicommonigetexdi.c [LinPAC AM335x SDK] - Code::Blocks 1005

File Edit ¥iew Search FProject | Build | Debug  wxSmith Tools Pluging Settings  Help

I Bl target:@ v| ’—

SR LinPAC_am335x_SDK' examples', common’, getexdic
Projects | Symbols | Resources 183 | printf("function : getexdiin™):
= () mkﬂkspace 1584 | printf|"Get d?gital input wvalue from @ Serial modulein™)
) ‘ LinPAC AM335xz SDK 155| printf|("Usage! getexdi =lot 14Yn");
- - 186| princf(™ getexdi slot comport haudrate addresshin™):
=& Sources 187 | printf ("Example l:getexdi 2 1in"):
=& LinPAC_am335z_SDE 188 | printf("Get the dec digital input wvalue from the wodule at slot 24n'):
= E}exmnpks 189 | printf("Example Z:getexdi 0 3 2600 ZWvn™"):
Er common 4 | k4
& ik i3
g ggk _f] Code::Blocks Q, Search results €3 Build log 9‘ Build messages £ Debugger
- B mysql arm-linux-gnueabihf-gee -I. -I../include -o ./i8k/demo8014W/8014W magic Blk
- B wvboard L/iBk/demoB014W/8014W _magic Elk.o .. /lib/libiBk.a -1lm
rm -f ./iBk/demoBS014W/B014W_magic Elk.o
arm-linux-gnueabihf-gee -I. -I../include -z -0

18k/demoB014W,/8014W_magic_NoBlk.o i8k/demo8014W/8014W magic NoBlk.o
arm-linux-gnueabihf-gee -I. -I../include -o ./1i8k/demoB014W/8014W magic MNoBlk
./1Bk/demoB014W/B014W magic NoBlk.o ../ lib/libiBk.a —1lm

rm -f ./i8k/demoB014W/8014W magic MNoBlk.o

arm-linux-gnueabihf-gee -I. -I../include S o)
18k/demoB014W/8014W magic isr.o i8k/demoB8014W/8014W magic isr.c
arm-linux-gnueabihf-gee -I. -I../include -o ./18k/demoB014W/8014W magic isr
LA18k/demo8014W/8014W magic isr.o ../ /lib/libi8k.a -1lm

rm -f ./i8k/demoB014W/8014W magic isr.o

Process terminated with status 0 (9 minutes, £7 seconds)

0 errors, O warnings
Fig. 2-21
LP-9x21 SDK Manual, V1.3 Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered. Page: 17



[ Note]

If you observer some characters may not display properly in cmd.exe, change the code
page for the console only, do the following:
O Double-click the shortcut icon for the “LinPAC_AM335x Build Environment”
(Refer to Fig. 2-22).

| ICPDAS
| LinPAC_AM335x_SDK
) LinPAC_AM335x Build Environment |
'« Uninstall LInPAC_AM335x_SDK

Fig. 2-22

0 Type command: chcp 65001 (Refer to Fig. 2-23 and Fig 2-24).

« LinPAC_AM335x Build Environment @ -« LinPAC_AM335x Build Environment
C:~cyguin“LinPAC_AM335x_SDK>CMD.EXE Active code page: 65881

#k cixcyguinsLinPAC_AM335x_SDKssetenv.bat C:scygwinsLinPAC_AM335x_SDK>

Target : ICPDAS LinPAC AM3I35x Series

Mork Directory: C:cyguin“LinPAG_AM3I35x_SDK.

C:seyguinsLinPAC_AM335x_SDK>» | chcp 65881

Fig. 2-23 Fig. 2-24

2.2 Introduction of the LinPAC AM335x SDK

This section will discuss some of the techniques that are adopted in the LinPAC_AM335x,
including detailed explanations that describe how to easily use the LinPAC_AM335x SDK.
The LinPAC_AM335x SDK is based on Cygwin and is also a Linux-like environment for
Microsoft Windows systems, and provides a powerful GCC cross-compiler and an IDE
(Integrated Development Environment) that enables LP-9x21 applications to be quickly
developed. Therefore, once an application has been created, the LinPAC_AM335x SDK can
be used to compile it into an executable file that can be run on the LinPAC AM335x series

embedded controller.
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2.2.1 Introduction to Cygwin

Cygwin is a collection of free software tools originally developed by Cygnus Solutions to

allow various versions of Microsoft Windows to act somewhat like a UNIX system. Cygwin is

a Linux-like environment for Windows consisting of two parts:

(1) ADLL (cygwin1.dll) which acts as a Linux emulation layer providing substantial Linux API
functionality.

(2) A collection of tools that provide users with the Linux look and feel.

2.2.2 Introduction to Cross-Compilation

Generally, program compilation is performed by running a compiler on the build platform.
The compiled program will then run on the target platform. Usually these two processes are
intended for use on the same platform. However, if the intended platform is different, the
process is called cross compilation, where source code on one platform can be compiled
into executable files to be wused on other platforms. For example, if the
“arm-linux-gnueabihf-gcc” cross-compiler is used on an x86 windows platform, the source

code can be compiled into an executable file that can run on an arm-linux platform.

So why use cross compilation? In fact, cross compilation is sometimes more complicated
than normal compilation, and errors are easier to make. Therefore, this method is often only
employed if the program cannot be compiled on the target system, or if the program being
compiled is so large that it requires more resources than the target system can provide. For

many embedded systems, cross compilation is the only possible approach.

2.2.3 Download the LinPAC AM335x SDK

O For Windows systems : (Extract the .exe file into to the C:\ driver.)
Download the linpac_am335x_sdk_for_windows.exe file from:
ftp://ftp.icpdas.com.tw/pub/cd/linpac/napdos/Ip-9x2x/sdk/linpac_am335x_sdk for_windows.exe

O For Linux systems : (Extract the .bz2 file into to the root (/) directory.)

Download the linpac_am335x_sdk_for_linux.tar.bz2 file from:
ftp://ftp.icpdas.com.tw/pub/cd/linpac/napdos/Ip-9x2x/sdk/linpac_am335x_sdk_for_linux.tar.bz2
Note: We recommend user to change user ID to become root by ‘sudo’ or ‘su’ command.
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3. The Architecture of LIBI8K.A in the LP-9x21

The library file libi8k.a is designed for 1-7000/9000/87000 applications running on the
LP-9x21 Embedded Controller based on the Linux operating system, and can be applied
when developing custom applications using the GNU C language. ICP DAS provides a
wide variety of demo programs that can be used to easily understand how to implement the

functions and ensure that custom projects and applications can be quickly developed.

The relationship between the libi8k.a library and the custom applications is depicted in the
figure below.

The relationships among the libi8k.a and user’s applications are depicted as Fig. 3-1:

User Application 1-7000/9000/97000
Series Modules
Functions

Libigk.a Driver

Physical Layer

1-7000/1-9000/1-97K
series modules

Fig. 3-1

Functions for the LP-9x21 Embedded Controller are divided into sub-groups for ease of use

within the different applications:

1. System Information Functions 4. Analog Output Functions
2. Digital Input/Output Functions 5. 3-axis Encoder Functions
3. Analog Input Functions 6. 2-axis Stepper/Servo Functions

The functions contained in the libi8k.a library are specifically designed for the LP-9x21
controller, and those functions needed for specific applications can easily be determined
from the descriptions provided in chapter 6 and from the demo programs described in

chapter 7.
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4. LP-9x21 System Settings

The following is a guide to easily configuration the LP-9x21.

4.1 Using a microSD Card

To mount a microSD storage devices follow the procedure described below:

(1) Type “cat /proc/diskstats” to find the device name of microSD card.

+ 100t @LP-9000: =13

root@ P -9000:~#cat fproc/dizkstats
Dramooooo0o0o0o00U
lranl OO OQOQOQOOQOOQO0OD0OD
0 loopd

1 loopl

2 loopZ

3 loop3

4 loopd

5 looph

6 loopé

T loop¥

? ntdblockl
2

3

4

5

fi

7

1]

Ll

L -}

Lo N B e e e e O ]

o oo oo oo oo
o oo oo oo oo
o oo oo oo oo

Lo N B e e e e O ]
o oo oo oo oo

ntdblockl
ntdblock?
ntdblock3
mtdblockd
mtdblocks
ntdblocké
wt+ Ab LT
mnchlkD 82 3 630 6
i

—_ e e ] ] ] -] -] -] -] ] e
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o T o T D T D D D D D D D D i
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0 60|

Fig 4-1
(2) Type “mkdir /mnt/hda” to create a directory named “hda” (Refer to Fig 4-2).

(3) Files contained on a mounted microSD card can be accessed from the /mnt/hda
directory (Refer to Fig 4-2).
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# root @LP-9000: /mnt [103x38] L [O)X]

root@ P -9000: fmnt/
root@P-9000: fmnt# | nkdir hda
root@P-9000: fantd
root@P-9000: /unt#[nount /dev/mncblk0 /unt/hdal

root@lP-9000: fnntd monnT

whil:rootfs on ¢ type ubife (rv,relatine)

devimpfs on fdev type devinpfs (rw,relatine,2ize=253390k, nr_inodes=63349 node=755)
none on Sdevw/pte type devpts (rw,nozuid,noexec,relatine, mode=A007

none on fproc type proc {rv,nosuid,nodev,noexec,relatime)

none on fave type avafs (rv,nozuid,nodev,noexec,relatine)

none on JSprociava/fefbintmt mizc type binfnt mize (rw,nozuid,nodev,noexec, relatine)
none on Jevadkernelfdebug type debugfa (rw,relatineg)

tmpfs on ftmp type tmpfe (rv,relatine)

none on Srun type tupfz (rv,nozuid,noexec,relatime,zize=50700k, node=755)

tmpfa on fbootfuboot type tupfs (rv,relatine)

none on frund lock type tmpfz (rw,nesvid,nodev,noexec,relatime,size=5120k)

e an Jrnndehe tene tonfs Crw oanenid nodew relat fnel

fdewinnchblED on Smntihda type vlat (rv,relatine, fnask=0022,dnazk=0022, codepage=cpd 37,
iocharzet=iz08859-1, shortnane=nixed, errora=renount-ro)

TooTELE - UL St

Fig 4-2

When using a microSD card, be sure to pay attention to the following items:
1. Unmount the microSD card before removing it.
2. Do not power off or reboot the LP-9x21 while data is being written to or read from the
microSD card.
3. The microSD card must be formatted with the VFAT/EXT2/EXT3 file system.

4.1.1 Mounting a microSD Card

To use a microSD card, insert the microSD card into the socket on the LP-9x21, and it will be
automatically mounted when the LP-9x21 is booted. The files of SD card can then be access
from the /mnt/hda directory.

If the card is not mounted automatically, type “/etc/init.d/sd start ”, to mount it.

4.1.2 Unmounting the microSD Card

Before removing the microSD card from the LP-9x21, unmount the card by entering the

following steps:
(1) /etc/init.d/startx stop
(2) /etc/init.d/apachectl stop
(83) umount /mnt/hda

The microSD card can then be safely removed to prevent damage to the card.
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4.1.3 Scanning and repairing a microSD Card

After the LP-9x21 is booted, the microSD card will be named “/dev/ImmcblkOpl®. It is
recommended that the microSD card is unmounted first before attempting to perform a scan

or repair.

O blockdev: this command is used to call block device ioctls from the command line.
e.g. blockdev --report /dev/mmcblkOp1 (print a report for device)
blockdev -v --getra --getbz /dev/mmcblkOp1 (get readhead and blocksize)
Q fsck.minix: this command is used to perform a consistency check for the Linux
MINIX filesystem.
e.g. fsck.minix -r /dev/mmcblkOp1 (performs interactive repairs)
fsck.minix -s /dev/mmcblkOp1 (outputs super-block information)
Q fsck.vfat : this command is used to check and repair MS-DOS file systems
e.g. fsck.vfat -a /dev/mmcblkOp1  (automatically repair the file system)
fsck.vfat -l /dev/immcblkOp1 (list path names of files being processed)
O mkfs: this command is used to build a Linux file system on a device, usually a hard
disk partition.
e.g. mkfs -tvfat /dev/immcblkOp1 (specifies the type of file system to be built)
mkfs -c vfat /dev/mmcblkOp1
(check the device for bad blocks before building the file system)
O mkfs.minix: this command is used to make a MINIX filesystem.
e.g. mkfs.minix /dev/mmcblkOp1 (create a Linux MINIX file-system)
mkfs.minix -c /dev/mmcblkOp1
(check the device for bad blocks before creating the file system)
QO mkfs.vfat: this command is used to make an MS-DOS filesystem.
e.g. mkfs.vfat -A /dev/mmcblkOp1 (use Atari variation of the MS-DOS filesystem)
mkfs.vfat -v /dev/immcblkOp1 (verbose execution)
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4.2 Using a USB Storage Device

USB storage devices are not automatically mounted to the LP-9x21, so it must be manually

mounted before attempting to access the USB storage device.

4.2.1 Mounting a USB Storage Device

To mount a USB storage devices follow the procedure described below:
(1) Type “mkdir /mnt/usb”to create a directory named “usb”.
(2) Type “cat /proc/diskstats |grep sda**to find the device node of usb.
(3) Type “mount /dev/sdal /mnt/usb” to mount the USB storage device to the usb
directory and then type “Is /mnt/usb” to view the contents of the USB storage device.
(Refer to Fig 4-3)

#mkdir fmnt/ush
#
#cat /proc/diskstats | grep sda®
5 0sda376210626000000254260

5 lsdal9s9s0n
#
#mount fdev/sdal Smnt/ush
#mount
rootfs on / type rootfs {rw)
fdeviroot on /type jfs2 (rw)
procon /proctype proc{ny)
sysfs on fsys type sysfs (nw)
tmpfs on fvar type tmpfs {rw)
shimfs on /dev/shm type tmpfs {re)
ushfs on fproc/bus/ush type usbfs {rw)
JdevimmeblkOpl on /mnt/hdatype vfat
irw, frnask=0022, dmask=0022,codepage=cpd37?,iocharset=is0 8859-1)
JdeviramD on /mint/ramfs type minix ()
Jdevisdal on /mnt/ush type vfat
(rw, frnask=0022,dmask=0022,codepage=cpd37,iocharset=is08859-1)
#
#ls /mnt/ush
0429.doc 2009 avi

Fig 4-3

4.2.2 Unmounting the USB Storage Device

Before removing the USB storage device from the LP-9x21, the device must be unmounted
to prevent any damage to the device. To unmount the device, type the “umount

/mnt/usb® command and then remove the USB storage device.
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4.3 WDT

The process can be divided into four steps, which are described below:

(1) Type the “devmem2 0x01000000 b 0x81”to set and enable WDT(Refer to Fig 4-4).

# 100t @LP-9000: ~

root@LE-9000: ~# ) devnenz  0x 01000000 & 0x&1
fdevinen opened,
Wemory mapped at address 0x40167000,

Value at address 0x1000000 {(0x40167000%: 0x0
Written Ox81: readback 0x&1

root@ P -9000: ~#

Fig 4-4

(2) Type the “devmem?2 0x01000000 b”toread WDT setting. (Refer to Fig 4-5)
(3) Type the “devmem?2 0x0100f000 b 0x01” to reboot WDT immediately (Refer to Fig
4-5).

' root @LP-9000: ~

root@lP-9000: ~# Mdevnenz?  0x01000000 b
fdevimen opened.
Memory mapped at addrezs 0x40135000,

Value at addreze 01000000 (0x40135000%: 0x0
root@lP-9000: ~#
root@lP-9000: ~# Jdevnenz Ox0100f000 b Ox01
fdevimen opened.
Memory mapped at address 0x40214000,

Value at addreze 0x100F000 (0x40214000%: 0x0
Written Oxl: readback Oxl

root@lP-9000: ~#

Fig 4-5

(4) Type the “devmem?2 0x0100f000 b” to refresh WDT (Refer to Fig 4-6).

£ root@LP-9000: ~
root@lP-9000:~# devmenZ  O0x01000000 b

fdevinen opened.

Memory mapped at address Oxd0154000.

Value at addrese 0x1000000 (O0x40154000%: Ox0
root@lP-9000 :~#
root@LP-9000 :~#| devmenz 0x0100f000 b |
fdevinen opened.
Memory mapped at address 04016000,

Value at address 0x100F000 (Oxd401f6000%: Ox0
rootlP - 000 @~

Fig 4-6
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4.4 Execute Demo at Boot Time

User can refer to below steps to auto-execute demo “helloworld” at boot time in
LP-8x21/9x21.

1. Copy SDK demo “i8k/examples/common/helloworld” to “/usr/sbin”

2. Create script file in “/etc/init.d”

User can use “vi” command to create the script file in “/etc/init.d” and add below script
language to the file.
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3. Use “update-rc.d” command to add the script “hello” automatically.

root@ LP-9000:~# chmod +x /etc/init.d/hello
root@ LP-9000:~# update-rc.d hello defaults

4. After setting the file, the LP-8x21/9x21 will execute binary “helloworld” at boot time

4.5 LED Indicators

RUN L1 L2

Programmable LED Indicators (L1 and L2) 4
System LED Indicator :

PWER1 LED Indicator
PWER2Z LED Indicator

LAML LED Indicator

LAMNZ LED Indicators
{Link/Act and 1G)

Fig 4-7

The process can be divided into four steps, user can refer to the demo code provides in

LP-9x2x SDK for more details, which are described below:
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LP-9000: ~

root@LP-2000:~# | /led
Programmable LED Statug Indicatorsz(0N/OFE)

137 LED1 ON, LEDZ OFF. 2) LEDZ CN, LED1 COFF.
3y LEDL ON, LEDZ ON. 4 1 OFF, LEDZ OFF.
Choose your answer [Enter]..J 1

Light on LED1, light off LEDZ.

fdevinen opened.

Memory mapped at address Oxd40275000.
Value at address 0xI100E002 (0x402750027:
Written Oxl; readback Ol
root@LP - 9000 ~#

& root @

0x0

= root @LP-9000: -

root@P-9000:~# | /led
Programmable LED Statusg Indicatorz(0N/0FF)

1y LED1 O, LEDZ OFF. 27 LEDZ oW, LEDI OFF.
3y LED1 OW, LEDZ ON. 4 01 OFF LEDZ CFF.
Chooze vour anzwer [Enter]..

Light on LEDZ, light off LED

fdew/men opened

Hemory mapped at address Ox40131000,

Value at address 0x100E004 (0x40181004%: Oxl
Tritten Oul; readback Oxl

root@LP-9000; ~#

-S04 ~

root@ELP-2000:~# | /led
Programmable LED Statuz Indicators(ON/OFF)

I-l— _rr_J_JI"r”Jr

= root@LP-9000: ~

root@lP-9000:~4 /led
Programmable LED Statuz Indicators(ON/OFF)

1y LED1 OW, LEDZ OFF. 27 LEDZ ON, LED1 OFF.
3 LEDIL oW, LEDZ ON. 4 1 OFF, LED2 OFF.
Chooze wour answer [Enter]..

Eoth LED] and LEDZ will be in ON =tate.
[dewimen opened.
Hewory mapped at addreszs Qxd0244000,

1y LED1 ON, LEDZ OFF. 2% LEDZ ON, LED1 COFF.
3y LEDIL ON, LEDZ ON. 4 31 CFF, LEDZ2 CFF.
Chooze wour answer [Enter].

Eoth LED1 and LEDZ will be in OFF atate.

fdevinen opened.
Hemory mapped at address 0xd0200000,

Value at address 0x100E006 (0x402440067%: Ox2 Value at address O0x100E000 (0x402000007: 0x3
Tritten Oxl; readback Oxl Written 0x0; readback Ox0
root@l P -9000 ;~# root@l P - 9000 ~F
Fig 4-8
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5. Instructions for the LP-9x21

This section, provides an introduction to some of the more commonly used Linux instructions.

These Linux instructions are similar to those used in DOS, and are generally expressed in

lower case letters.

5.1 Basic Linux Instructions

5.1.1 Is : lists the file information (Equivalent DOS Command: dir)

Parameter Description Example
- Lists detailed information related to the files Is -l
-a Lists all files, including hidden files Is -a
—t Lists the files arranged in date/time order Is -t

5.1.2 cd directory: Changes directory (Equivalent DOS Command: cd )

Parameter Description Example
Move to the parent directory cd
~ Move back to the root directory cd ~
/ Path component separator cd /root/i8k
5.1.3 mkdir: creates a subdirectory (Equivalent DOS Command: md)
Parameter Description Example
P No error if the subdirectory exists, and creates mkdir -p directory
parent directories as needed

5.1.4 rmdir: deletes the subdirectory which must be empty (Equivalent DOS

Command: rd)

component with the same path name

Parameter Description Example
Removes the specified DIRECTORY, then
P attempts to remove each parent directory rmdir -p directory
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5.1.5 rm: deletes (removes) the file or directory (Equivalent DOS Command: delete)

Parameter Description Example
=i Displays a warning message before deleting rm —i test.exe
—r Deletes the directory even if it isn’t empty rm —r test.exe
—f No warning message displayed when deleting rm -f test.exe

5.1.6 cp: copies one or more files (Equivalent DOS Command: copy)

Parameter Description Example
-R Performs a recursive copy cp -R test bak
. Displays a confirmation prompt before ,
—i . cp —i test bak
overwriting
-l Links the files instead of copying them cp -l test bak

5.1.7 mv: moves or renames a file or directory (Equivalent DOS Command: move)

Parameter Description Example
Does not display a confirmation prompt before

-f cp—f sour des

overwriting

. Displays a confirmation prompt before .
—i . cp—i /sour /des
overwriting

5.1.8 pwd: displays the full path of the current working directory

5.1.9 who: displays a list of the users current logged on

5.1.10 chmod: changes the access permissions for a file

Syntax-> chmod ??? file —> 7?77 means owner : group : all users

For example: chmod 754 test.exe

754 —> 111(read, write, execute)

101(read, write, execute)

100(read, write, execute)
The first number 7: the owner can read and write and execute files
The second number 5: the group can only read and execute files

The third number 4: all users can only read files
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5.1.11 uname: displays the Linux version information

5.1.12 ps: displays a list of the currently active procedures

5.1.13 ftp: transfers a file using the file transfer protocol (FTP)
ftp IPAdress ( Example: ftp 192.168.0.200 — > connet to ftp server)
It temporarily exits the FTP
exit : back to the ftp

bin : transfers files in “binary” mode

get : downloads a file from the LinPAC to the Host (For example: get /mnt/hda/test.exe

c:/test.exe)

put : uploads a file from the host to the LIinPAC (For example: put c:/test.exe

/mnt/hda/test.exe)
bye : exits FTP

5.1.14 telnet: extablishes a connection to another PC via Telnet terminal
Syntax: telnet IPAddress
For example: telnet 192.168.0.200 (will allow remote control of the LP-9x21)

5.1.15 date: prints or sets the system date and time

5.1.16 hwclock: queries and sets the hardware clock (RTC)

Parameters: (1) -r: reads the hardware clock and prints the time on a standard output.

(2) -w: sets the hardware clock to the current system time.

5.1.17 netstat: displays the current state of the network

Parameters: [ -a ]: list all states (For example: netstat -a)

5.1.18 ifconfig: displays the ip and network mask information (Equivalent DOS

Command: ipconfig)

5.1.19 ping: used to test whether the host in a network is reachable
Syntax: ping IPAddress
For example : ping 192.168.0.1
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5.1.20 clear: clears the screen

5.1.21 passwd: used to change the password

5.1.22 reboot: reboots the LinPAC ( or use ‘shutdown -r now’)

5.2 General GCC Instructions

The GNU Compiler Collection (GCC) is a compiler system developed by the collaborative
GNU Project that can be used to compile source code written using either ANSIC or
Tranditional C into executable files. Executable files compiled using GCC can be executed
within different operating system and different hardware systems. The GCC is distributed by
the Free Software Foundation and is free of charge. Consequently, it has become very

popular with users of Unix-based systems.

Fig. 5-1 below provides an illustration of the compilation procedure within Linux.

Source Tes
est.c
Code

Prcprnccsrmr

Compiler

Binary Test.o
Code

Linker

Executable Test.exe
File

Program Develop Flow
Fig. 5-1
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The following is an overview of some of the common GCC instructions that will provide a
guide for compiling *.c files to *.exe applications togegher with an explanation of the

parameters used by the GCC during the compilation process.

5.2.1 Compile without linking to the LP-9x21 library

(1) Purpose: *. c to *. exe
Command: arm-linux-gnueabihf-gcc —o target source.c
Parameter:
-0 target: assigns the name of the output file
source.c: the C source code file

Example : arm-linux-gnueabihf -gcc -0 helloworld.exe helloworld.c

Output File : helloworld.exe

(2) Purpose: *.c ... *.c to *. exe
Command: arm-linux-gnueabihf-gcc —c source.c
Command: arm-linux-gnueabihf-gcc —o target object.o
Parameter:
-0 target: assigns the name of the output file
source.c: the C source code file
object.o: the object file
Example: arm-linux-gnueabihf-gcc —c main.c helloworld.c hi.c
arm-linux-gnueabihf-gcc -0 main.exe main.o helloworld.o hi.o

Output File: main.exe

5.2.2 Compile by linking to the LP-9x21 library (libi8k.a)

(1) Purpose: *.cto*. o

Command: arm-linux-gnueabihf-gcc —lincludeDIR —-Im —c —o target source.c library

Parameters:
-lincludeDir: the path to the include files
-Im: includes the math library (libm.a)
-c: only compile *.c to *.o (object file)
-0 target: assigns the name of the output file
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source.c: the C source code file
library: the path of library
Example: arm-linux-gnueabihf-gcc —I. —I../include —Im —c —o test.o
test.c ../lib/libi8k.a
Output File: test.o

(2) Purpose: *. 0 to *. exe
Command: arm-linux-gnueabihf-gcc —lincludeDIR -Im —o target source.o
library
Parameter:
-lincludeDir: the path of include files
-Im: includes the math library (libm.a)
-0 target: assigns the name of the output file
source.o: the object file
library: the path to the library
Example: arm-linux-gnueabihf-gcc —I. —-I../include —Im —o test.exe
test.o ../lib/libi8k.a

Output File: test.exe

(3) Purpose: *. c to *. exe
Command: arm-linux-gnueabihf-gcc —lincludeDIR -Im —o target source.c library

Parameter:

-lincludeDir: the path of include files
-Im: include math library ( libm.a )
-0 target: assign the name of output file
source.c: source code of C
library: the path of library
Example: arm-linux-gnueabihf-gcc —I. —I../include —Im —o test.exe
test.c ../lib/libi8k.a

Output File: test.exe
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5.3 A Simple Example — Helloworld.c

*exefile

This section describes how to 1) compile the helloworld.c file to the helloworld.exe
executable file, 2) transfer the executable file (helloworld.exe) to the LP-9x21 using FTP, and

3) execute this file via the Telnet Server on the LP-9x21.

1

1 Preprocessor
Source Code > Binary Code
Compiler

Test.c Test.o Test.exe
Program Develop Flow

This process can be accomplished using a single PC without requiring an additional monitor
for the LP-9x21. No ICP DAS modules are used in this example. However to use ICP DAS

modules to control the system, refer to the demo described in the chapter 7.

The process can be divided into three steps, which are described below:

STEP 1: Compile helloworld.c to helloworld.exe
(1) Open the LinPAC_AM335x SDK (refer to step 8 in section 2.1) and then type
‘cd examples/common” to change the path to

C:/cygwin/LinCon8k/examples/common.

Type “dir/w” or “Is” command and to display the contents of the directory and confirm

that the helloworld.c file is present. Refer to Fig. 5-2 for more details.
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= LinPAC_AM335x Build Environment

Cseyguin“LinPAGC_AM335x_SDEXCHD.ERE <k c:“cyguin“LinPAC_AM335x_SDKE“ssetenu.bat

Target
ork Directory

LinPAC AM335%x SDK Environment Configure

ICPDAS LinPAC AM335x Series

: CiseyguinsLinPAC_AM335x_SDE-

Dheuguin \LinPFIG_HHBEEx_SDH)I cd examples“common I

sseyguinSLinPAC_AM335x_SDEsexamples “common

ack_plane_id
ack_plane_id.c
UZEEer
WZEEr.c
ip_switch
ip_switch.c
chosur
chozur.c
eprom
eprom.c
etdo_rh
etdo_rb.c

getexai
getexai.c
getexdi
getexdi.c
getlist_8x2x

getzendrecelve

getsendreceive.c
getzendreceive_hin
getszendreceive_hin.c

getlist_8x2x.c | helloworld.c

getlist_x2x
getlist_Fx2x.c
getport
getport.c
getreceive
getreceive.c

Bl_5Lx0
led _5Z2xx.c
led_8x2x
led _8x2x.c
led _Fx2x
led_9x2x.c

Fig. 5-2

mram
nram.c

read_sn
read_sn.c

raw

PEW.C
send_receive
send_receive.c
setdo_hu
setdo_bu.c
setexaon
zsetexao.c

setexdo
setexdo.c
setport
setport.c
setsend
setsend.c
slot_count
slot_count.c
timer2
timer2.c
uart
wart.c

(2) Type the command “arm-linux-gnueabihf-gcc —o helloworld.exe helloworld.c* to

compile helloworld.c into helloworld.exe, then type “dir/w® or “Is” command to display

the contents of the directory and confirm that the helloworld.exe file has been created.
(Refer to Fig. 5-3)

<+ LinPAC_AM335x Build Environment

scygwinsLinPAC_AN335x_SDE“examples “common

ck_plane_id

ck_plane_id.c

ZZer

etdo_»rh.c
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getexal
getexal.c
getexdi
getexdi.c
getlist_ 8x2x
getlist_8x2x.¢
getlist_ Fx2x
getlist_Fx2x.c
getport
getport.c
getrece ive
getreceive.c

getsendrecelve

getsendreceive.c
getsendreceive_bin

Aran
mEram.c
read_sn
read_sn.c
rsw

ive hin.c
helloworld.exe

helloworld.e
led _52xx

led 52xx.c
led _Bx2x

led _8x2x.c
led 9x2x

led _9x2x.c

Fig. 5-3

PEW.C
send_receive
zsend_receive.c
setdo_bhw
setdo_hw.c
SEtExXao
setexao.c
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setexdo
setexdo.c
setport
setport.c
setsend
setsend.c
slot_count
slot_count.c
timerd
timer.c
uart
uart.c
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STEP 2: Transfer helloworld.exe to the LP-9x21

Two methods can be used to transfer files to the LP-9x21:

<Method one> Using the “DOS Command Prompt”

(1) Open a “DOS Command Prompt” and type the ftp IP Address of the LP-9x21, for example:
ftp 192.168.0.200 to establish a connection to the FTP Server on the LP-9x21. When

prompted, type the User_Name (default value is “root”) and Password (default value
is “icpdas”) to establish a connection to the LP-9x21.

(2) Before transferring the files to the LP-9x21, type the “bin” command to ensure that the

file is transferred to the LP-9x21 in binary mode. (refer to Fig. 5-4)

(3) Type the command “put C:/cygwin/LinCon8k/examples/common/helloworld.exe
helloworld.exe” to transfer the helloworld.exe file to the LP-9x21. Once the message
“Transfer complete” is displayed, then transfer process has been completed. To
disconnect from the LP-9x21, type the “bye” command to return to the PC console (refer
to Fig. 5-4).

= LinPAC_ AM335x Build Environment
C:teyewind LinPAC AM335z SDE ‘examplesicommons|{ftp 192.168.0.200]

Connected to 192.168.0.200
220 (veFTPd 2.3.0)

User (192.168.0.200:(none)):[root]

331 Pleaze zpecify the pazsword.
azavord: |

230 Login successful.

ftp:=-

200 Switching to Binarv mode.

ftp=|put helloworld.exel

200 PORT command succezzful. Conzider uzing PASY.

150 Ok to =end data.

226 Tranzfer complete.

ftp: 5839 bytez zent in 0.005econds 5839000.00Ebytez/zec.
ftp= by

Cohvcvewin\LnPAC AM335: SDE \exanpleshcommons

Fig.5-4

<Method two > Using an FTP Client:

(1) Open the FTP Software (for example, FileZilla - The free FTP solution for both client and
server, https://ffilezilla-project.org/) and add an FTP Host to the LP-9x21. Type the
User_Name (default value is “root”) and Password (default value is “icpdas”). Then
click the “Connect” button to establish a connection to the ftp server on the LP-9x21.
(refer to Fig. 5-5).
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E root @192 _168.0.200- FileZalla
File Edit ¥iew Transfer Server Eookmarks Help

Host: |192.1EB.D.2EIEI | Lisarname: Password: |**** | Port: |21 | [ ouickconnect ]I

Responze: 226 Directory send Ok,

Status: Calculating timezone offset of server..,

Cornrmanid: MOTM 201 70EMO, C

Fesporse; 213 2017060207 14239

Status: Timezone offsets: Server: 0 seconds. Local; 28800 seconds. Difference: 28200 seconds.
Status: Directory listing successfl

Fig.5-5

(2) Upload the “Helloworld.exe” file to the LP-9x21. (refer to Fig. 5-6).

Z root® 192.168.0.200 - Fileilla

File Edit Wiew Transfer Server Bookmarks Help New wersion available!

Host: |192.168.D.2EID | I Jsernarme: Passwiord: Port: | | [ Quickconnect l

Local site: |"|,I:'3.-'QWir'l"|,LiI"IF‘.-'3-.C_.-'Jl.l"-"|33EH_SDK";E}{am[:ﬂES";EDmmDH".. + | Remote site: |Ir|:u:|t w
) examples Alle@/ .
On PC 2 common — 2 root On LinPAC
=7k v

< L

Filename + Filegsize # | Filename Filesize Fil »
getsendreceive_bin 52,184 D..

t'getsendreceiﬂe_bin.c 3,8 I Desktop B

hel —' | 2 Documents
) . =) Downloads
led 52%x ¥ £dd tiles to quene Dmstpd am335x%
€lled RPvv r | = winsie "’
< Upen < | 3
selected 1 file. Total size: 5,061 Edit O files and 9 directories. Total size: 98,044 butes
Server/Local file Create directory }s Size | Friority s
Eefresh
Lelete
< Eename »
Fig. 5-6

(3) Click the helloworld.exe file in the LP-9x21 to select it and then right click the file icon and
click the “Permissions” option. In the Properties dialog box, type 777 into the Numeric

textbox, and then click the OK button. Refer to Fig. 5-7 and Fig. 5-8 for more details.
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E root@ 192.168.0.200 - FileZilla

File Edit ¥iew Transfer Server Eookmarks Help MNew version available!
| Host: |192.168.D.2EIEI | Lisernarme; Password: Port: | | Euickcn:nnnect ]
Local site: |HcvgwimLinPﬂC_ﬁlr'-'1335}{_5DKHexamDIeschmmunH w | Remote site; |jr|:u:|t w
' D examples Allad/ .
On PC @ COMMOoN — w2 root On LinPAC
- o v
3 |
Filename + Filesize # | Filename Filesize Fil ~
getsendreceive_bin 52,184 ..
€ getsendreceive_bin.c 3,185 I Deskton B
helloworld,exe 5,861 — |2 Documents
€ helloworld.c 280 2 Downloads
[=Hled 52%x 12,095 = = helloworld.exe & Download
3‘].’-‘-.’4 Ly | 1 309 ; s Eﬂ install lnw & Add files to quene
Selected 1 file. Total size: 5,861 bytes Selected 1 file. Total size| LS W/Edit
Create directory
Server/Local file Direction = Remote file Create new file
4 root@192.168.0.200 Refresh
|| Cheyewin\LinPAC ... 3 frootthelloworld.exe Delet
Transferring ele
r Eename
Copy URL(s) to clipboard
File permissions...
Fig.5-8
Remote site|fru:ucut v
=2/ X ——
O oot On LinPAC Change file attributes %
Please select the new attributes for the file
= "helloworld. exe”,
] 1v::~'.llu:::.1,.1..T|:::u1'1|::1.E:-:n:‘:'. $ Download Cwener pErTRiSSIonS
19ﬂl?Readr’-‘11 elities [¥]Read [+]wirite Execute
=19 7kaio 4 Add files to quene q
£ installlog : - 3 GEroup pErTisSions
a Wiew/Edit B [#IRead Wite Execute
Selected 1 file. Totalsize: ¢ Create directory N PUblic permissions
Create new file ] [#|Read [#] wirite [¥]Execute
Refresh
Delete %umeru: valLie: t k .
E_ename aul Carn Lse an x at any position o Keep =

Copy URL(E) to clipboard
File permissions...

Fig.5-8

permission the original files have.

[ ok H Cancel I
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STEP 3: Use telnet to access the LP-9x21 and execute the program
(1) Open a “DOS Command Prompt” or a “Putty Prompt” which is an SSH and telnet client.
Download PuTTY tool: http://www.putty.org/

(2) Type the IPAddress of the LP-9x21, for example: telnet 192.168.0.200, to establish a

connection to the Ttelnet Server on the LP-9x21. When prompted, type the User_Name
and Password to establish a connection to the LP-9x21. If the “#” prompt character is
displayed, it signifies that a connection to the telnet server on the LP-9x21 has been
successfully established.

(3) Type the “Is -I“ command to list all the files in the /root directory and verify that the

helloworld.exe file is present. Type the “chmod 777 helloworld.exe” command to

change the permissions for the helloworld.exe file. Type the “Is -I“ command again to
list all the files in the /root directory and verify the permissions assigned to the
‘helloworld.exe” file. This means that the file is executable. Execute the
“/helloworld.exe” file by typing and the message “ICPDAS hello world!” will be
displayed.

The compile, transfer and execution processes are now complete. (refer to Fig. 5-9)

& root@icpdas

login ag: root
root@l0.1.0,222" s pagsword: **#+x
Welcome to Ubuntu 12.04.4 LTS (GNO/Linux 3.2.14-rt24 arnv?l1)

# Documentation: https:/fhelp.ubuntu. cont
Lazt lozin: Tue Sep 5 03:04:31 2017 from 10.1.0.26
rootlicpdas ~#
root@icpdaz ;~# chmod 777 helloworld.exe
root@icpdag ~F
root@icpdag:~# . /helloworld.exe
ICPDAS hello world!
root@icpdas : ~f

Fig.5-9
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5.4 i-Talk Utility

The i-Talk utility provides fifteen instructions that make it convenient for users to access

the modules and the hardware in the LP-9x21 and can be found in the path —

lusr/sbin/iTalk. An overview of the i-Talk utility functions is given below: (Refer to Fig. 5-12)

Instruction Description
getlist Lists the names of all modules inserted in the LinPAC-9000
setdo Sets the Digital Output value for I-9K modules
setao Sets the Analog Output value for I-OK modules
getdi Reads the Digital Input value for I-9K modules
getai Reads the Analog Input value for I-OK modules
setexdo Sets the Digital Output value for I-7K/97K modules
setexao Sets the Analog Output value for I-7K/97K modules
getexdi Reads the Digital Input value for I-7K/97K modules
getexai Reads the Analog Input value for I-7K/97K modules
setport Sets the Port offset value for the module
getport Reads the Port offset value for the module
getsend Sends a string from the LinPAC COM port
getreceive Receives a string from the LinPAC COM port
getsendreceive | Sends/Receives a string from the LinPAC COM port

Fig. 5-12

The Fig. 5-13 provides details of the demo programs that illustrate how to use the I-talk utility.
The 1-9024 (AO Module), 1-9017 (Al Module) and the 1-9055W (DIO Module) are used in the
examples shown, and they are inserted in slots 1, 2 and 3 of the LinPAC respectively.

Typing the name of the instruction will display usage details for the instruction.
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Instruction Example

getlist

Lists the names of all modules inserted in the LinPAC-9000
setdo {slot} {data}

setdo setdo 3 3

Sets channels 1 and 2 on the 1-8055W module to ON
setao {slot} {channel} {data}

setao 1 0 22

getlist

setao Sets the Analog Output value for channel 0 on the [-9024 module
to 2.2 V.
getdi {slot} {type}

getdi getdi 3 8

Reads the 8-bit Digital Input value from the [-9055W module
getai {slot} {channel} {gain} {mode}

getai getai 2 0 0 O

Reads the Analog Input value from the 1-9017 module
setexdo {slot} {1} {data}

setexdo 2 1 3

Sets the digital output value to the 1-97K module at slot 2

setexdo
setexdo {slot} {comport} {data} {baudrate} {address}
setexdo 0 3 55 9600 2
Sets the dec digital output value to the I-7K module at COM3 port
setexao {slot} {1} {data} {channel}
setexao 3 1 6.7 5
Sets channel 5 analog value 6.7 to the I-97K module at slot 3
setexao
setexao {slot} {comport} {data} {channel} {baudrate} {address}
setexao 0 3 6.7 5 9600 1
Sets channel 5 analog value 6.7 to the I-7K module at COM3 port
getexdi {slot} {1}
getexdi 2 1
otexdi Get the dec digital input value from the [-97Kmodule at slot 2
o getexdi {slot} {comport} {baudrate} {address}
getexdi 0 3 9600 2
Get the dec digital input value from the I-7K module at COM3 port
getexai {slot} {1} {channel}
getexai 2 1 5
i Get channel 5 analog value from the 1-97K module at slot 2
getexai

getexai {slot} {comport} { channel } {baudrate} {address}
getexai 0 3 5 115200 2

Get channel 5 analog value from the I-7K module at COM3 port
Fig. 5-13
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6. LIBISK.A

This section provides examples that focus on the description of and application of the
functions found in the Libi8k.a library. The functions contained in the Libi8k.a library can

be classified into three groups, as illustrated in Fig. 6-1.

Libigk.a

(1) (2) (3)

Frsetinne ot Functions of DCON Functions of 19000

3 : Modules(17000/9000/9700) Modules in LinPAC Slot

COM PORT : : G s

in Serial Communication [n Parallel Communication
| | | |
Timer.c Sio.c I7k.c  17000.c 19000.c 197000.c Slot.c
(Like Uart.dll in Windows) (Like 17000.dll in Windows)
Structure of Libi&k.a
Fig. 6-1

The functions node (1) and (2) in the diagram for the Libi8k.a library are the same as those
of the DCON.DLL Driver (including Uart.dll and 17000.dll) as used in the DCON modules
(I-7000/ 1-9000/ 1-97000 for serial communication). For more details, refer to the DCON.DLL
Driver manual which includes adescription of how to use the functions on DCON modules.
The DCON.DLL Driver has now been included in the Libi8k.a library.

Functions (3) in the diagram contains the most important functions, as they are especially
designed for I-9000 modules inserted in the LP-9x21 slots. They are different from functions
(1) and (2) because the communication method for I1-9000 modules inserted in the LP-9x21
is based on parallel mode rather than serial mode. Accordingly, the 19000.c library has been
completely rewritten especially for 1-9000 modules inserted in LP-9x21 slots and has been
rename as slot.c. The following is an introduction to the funcitions for slot.c, which can be
arranged into four main categories:
1. System Information Functions 3. Analog Output Functions

2. Digital Input/Output Functions 4. Analog Input Functions
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Note that when using a development tool to create develop applications, the msw.h file must
be included in the header of the source program, and the Libi8k.a library file must also be
linked. To control ICP DAS remote I/O modules such as the I-7K, I-9K and |-97K series
modules via the COM2 or COM3 or COM36 ports on the LP-9x21, the functions are the
same as those included in the DCON DLL. To control I-9K series modules that are inserted
in the slots of the LP-9x21, the functions are different and they are described in more detail

below:

6.1 System Information Functions
B Open_Slot

Description:
This function is used to open and initialize a specific slot on the LP-9x21, and will be used by
[-9K or I-97K modules inserted in the LP-9x21. For example, to send or receive data from a

specific slot, this function must be called first before any other functions can be used.

Syntax:
[C]
int Open_Slot(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Values:

0: The slot was successfully initialized.
Other: The initialization failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

Int slot=1;
Open_Slot(slot);
/I The first slot in the LP-9x21 will be open and initiated.

Remark:
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B Close Slot

Description:

After using the of Open_Silot() function to open and initialize a specific slot on the LP-9x21,
the Close_Slot() function must also be used to close the slot. This function will be used by
[-9K or 1-97K series modules inserted in the LP-9x21. For example, the Close_Slot() function

should be called after sending or receiving data from the specified slot.

Syntax:
[C]
void Close_Slot(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:

None

Examples:
int slot=1;
Close_Slot(slot);
/I The first slot in the LP-9x21 will be closed.

Remark:
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B Open_SlotAll

Description:
This function is used to open and initialize all slots on the LP-9x21. For example, to send or
receive data from multiple slots, this function can be used to simplify the program, and other

functions can be used.

Syntax:

[C]

int Open_SlotAll(void)

Parameter:
None

Return Value:

0: The slot was successfully initialized.
Other: The initialization failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

Open_SlotAll();
/I All slots in the LP-9x21 will be open and initiated.

Remark:
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B Close SlotAll

Description:

If you the Open_SlotAll() function was used to open and initialize all the slots on the LP-9x21,
the Close_SlotAll() function can be used to quickly close them simultaneously. For example,
the Close_SlIotAll() function can be called after sending or receiving data from multiple slots

to close all the slots at the same time.

Syntax:

[C]

void Close_SlotAll(void)

Parameter:
None

Return Value:

None

Examples:

Close_Slot();
/I All slots in the LP-9x21 will be closed.

Remark:
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B ChangeToSlot

Description:

This function is used to assign serial control to the specified slots for to allow control of the
[-97K series. The serial bus on the backplane of the LP-9x21 is used for mapping through to
COM1. For example, to send or receive data from a specified slot, this function should be

called first, and then other series functions can be used.

Syntax:
[C]
void ChangeToSlot(char slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:

None

Examples:

char slot=2;
ChangeToSlot (slot);
/I The first slot on the LP-9x21 is specified as the COM1 port.

Remark:
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B Open_Com

Description:
This function is used to open and configure the COM port, and must be called at least once
before sending/receiving a command via the COM port. For example, to send or receive

data from a specified COM port, this function should be called first, and then other series

functions can be used.

Syntax:

[C]
WORD Open_Com(char port, DIWORD baudrate, char cData, char cParity, char cStop)

Parameter:
port : [Input] COM1, COM2, COM3..., COM255.
baudrate: [Input] 1200/2400/4800/9600/19200/38400/57600/115200
cDate : [Input] Data5Bit, Data6Bit, Dat7Bit, Data8Bit
cParity : [Input] NonParity, OddParity, EvenParity
cStop : [Input] OneStopBit, TwoStopBit

Return Values:
0: The com port was successfully initialized.

Other: The initialization failed.
Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);

Remark:
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B Close Com

Description:
This function is used to closes and releases the resources of the COM port computer
rescourse. And it must be called before exiting the application program. The Open_Com

will return error message if the program exit without calling Close _Com function.

Syntax:
[C]
BOOL Close_Com(char port)
Parameter:
port : [Input] COM1,COM2, COM3...COM255.

Return Value:

None

Example:
Close_Com (COM3);

Remark:
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B Send_Receive_Cmd

Description:

This function is used to sends a command string to RS-485 network and receives the
response from RS-485 network. If the wChkSum=1, this function automatically adds the two
checksum bytes into the command string and also check the checksum status when
receiving response from the modules. Note that the end of sending string is added [0x0D] to

mean the termination of every command.

Syntax:

[C]
WORD Send_Receive_Cmd (char port, char szCmd][ ], char szResul{[ ],
WORD wTimeOut, WORD wChksum, WORD *wT)

Parameter:
port : [Input] 1=COM1, 2=COM2, 3=COM3..., 255=COM255.
szCmd: [Input] Sending command string
szResult : [Input] Receiving the response string from the modules

wTimeOut : [Input] Communicating timeout setting, the unit=1ms
wChkSum : [Input] O=Disable, 1=Enable

*wT: [Output] Total time of send/receive interval, unit=1 ms

Return Value:

0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

char m_port =1,
DWORD m_baudrate=115200;
WORD m_timeout=100;
WORD m_chksum=0;
WORD m_wT;
char m_szSend[40], m_szReceive[40];
int RetVal,
m_szSend[0] ='$";
m_szSend[1] = '0"
m_szSend[2] = '0"
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m_szSend[3] = 'M";
m_szSend[4] = 0O;
[* open device file */
Open_Slot(1);
RetValue = Open_Com(m_port, m_baudrate, Data8Bit, NonParity, OneStopBit);
if (RetValue >0) {
printf("Open COM%d failed\n", m_port);
return FAILURE;
}
RetValue = Send_Receive_Cmd(m_port, m_szSend, m_szReceive, m_timeout,
m_chksum, &m_wT);
if (RetValue) {
printf("Module at COM%d Address %d error !!\n", m_port, m_szSend[2] );
return FAILURE;
}

Close_Com (m_port);

Remark:
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® Send Cmd

Description:

This function only sends a command string to DCON series modules. If the wChkSum=1, it
automatically adds the two checksum bytes to the command string. And then the end of
sending string is further added [0x0D] to mean the termination of the command (szCmd).
And this command string cannot include space char within the command string. For example:

“$01M 02 03” is user's command string. However, the actual command send out is “$01M”.

Syntax:

[C]
WORD Send_Cmd (char port, char szCmd[ ], WORD wTimeOut, WORD wChksum)

Parameter:
port : [Input] 1=COM1, 2=COM2, 3=COM3..., 255=COM255.
szCmd : [Input] Sending command string

wTimeOut :  [Input] Communicating timeout setting, the unit=1ms
wChkSum :  [Input] 0=Disable, 1=Enable

Return Value:

None

Examples:

char m_port=1, m_szSend[40];

DWORD m_baudrate=115200;

WORD m_timeout=100, m_chksum=0;

m_szSend[0] ='$";

m_szSend[1] ='0";

m_szSend[2] ='0";

m_szSend[3] = 'M";

Open_Slot(2); /l The module is inserted in slot 2 and address is 0.
Open_Com(m_port, m_baudrate, Data8Bit, NonParity, OneStopBit);
Send _Cmd(m_port, m_szSend, m_timeout, m_chksum);
Close_Com (m_port);

Remark:
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B Receive Cmd

Description:

This function is used to obtain the responses string from the modules in RS-485 network.

And this function provides a response string without the last byte [0x0D].

Syntax:
[C]
WORD Receive_Cmd (char port, char szResult[ ], WORD wTimeOut,
WORD wChksum)
Parameter:
port : [Input] 1=COM1, 2=COM2, 3=COM3..., 255=COM255.
szResult : [Output] Sending command string

wTimeOut :  [Input] Communicating timeout setting, the unit=1ms
wChkSum :  [Input] 0=Disable, 1=Enable

Return Value:

None

Examples:

char m_port=3;

char m_Send[40], m_szResult[40] ;

DWORD m_baudrate=115200;

WORD m_timeout=100, m_chksum=0;

m_szSend[0] ='$";

m_szSend[1] ='0";

m_szSend[2] ='1";

m_szSend[3] = 'M";

m_szSend[4] = 0O;

Open_Com (m_port, m_baudrate, Data8Bit, NonParity, OneStopBit);
Send _Cmd (m_port, m_szSend, m_timeout, m_chksum);
Receive_Cmd (m_port, m_szResult, m_timeout, m_chksum);
Close_Com (m_port);

/l Read the remote module:I-7016D , m_ szResult : “1017016D”

Remark:
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B Send_Binary

Description:

Send out the command string by fix length, which is controlled by the parameter “iLen”. The
difference between this function and Send_cmd is that Send_Binary terminates the sending
process by the string length “iLen” instead of the character "CR"(Carry return). Therefore,
this function can send out command string with or without null character under the
consideration of the command length. Besides, because of this function without any error
checking mechanism (Checksum, CRC, LRC... etc.), users have to add the error checking
information to the raw data by themselves if communication checking system is required.
Note that this function is usually applied to communicate with the other device, but not for
ICP DAS DCON (I-7000/9000/97K) series modules.

Syntax:

[C]
WORD Send_Binary (char port, char szCmd[ ], int iLen)

Parameter:
port : [Input] 1=COM1, 2=COM2, 3=COM3..., 255=COM255.
szCmd : [Input] Sending command string
iLen : [Input] The length of command string.

Return Value:

None

Examples:

int m_length=4;

char m_port=3, char m_szSend[40];

DWORD m_baudrate=115200;

m_szSend[0] ='0";

m_szSend[1] ='1";

m_szSend[2] = '2';

m_szSend[3] ='3";

Open_Com(m_port, m_baudrate, Data8Bit, NonParity, OneStopBit);
Send _Binary(m_port, m_szSend, m_length);

Close_Com (m_port);

Remark:
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B Receive Binary

Description:

This function is applied to receive the fix length response. The length of the receiving
response is controlled by the parameter “iLen”. The difference between this function and
Receive_cmd is that Receive_Binary terminates the receiving process by the string length
“‘iLen” instead of the character "CR"(Carry return). Therefore, this function can be used to
receive the response string data with or without null character under the consideration of
receiving length. Besides, because of this function without any error checking mechanism
(checksum, CRC, LRC... etc.), users have to remove from the error checking information

from the raw data by themselves if communication checking system is used. Note that this

function is usually applied to communicate with the other device, but not for ICP DAS DCON
(1-7000/9000/97K) series modules.

Syntax:

[C]
WORD Receive_Binary (char cPort, char szResult[], WORD wTimeOut,
WORD wLen, WORD *wT)

Parameter:
port : [Input] 1=COM1, 2=COM2, 3=COM3..., 255=COM255.
szResult : [Input] Receiving the response string from the modules

wTimeOut : [Input] Communicating timeout setting, the unit=1ms
wlLen : [Input] The length of command string.

*wT: [Output] Total time of send/receive interval, unit=1 ms

Return Value:

None

Examples:

int m_length=10;

char m_port=3;

char m_szSend[40];

char m_szReceive[40];
DWORD m_baudrate=115200;
WORD m_wt;

WORD m_timeout=10;
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WORD m_wlength=10;

m_szSend[0] ='0";

m_szSend[1] ='1";

m_szSend[2] = '2';

m_szSend[3] ='3";

m_szSend[4] = '4";

m_szSend[5] ='5";

m_szSend[6] = '6";

m_szSend[7] ='7";

m_szSend[8] ='8";

m_szSend[9] ='9";

Open_Com(m_port, m_baudrate, Data8Bit, NonParity, OneStopBit);
/I send 10 character

Send _Binary(m_port, m_szSend, m_length);

/I receive 10 character

Receive_Binary( m_port, m_szResult, m_timeout, m_wlength, &m_wt);
Close_Com (m_port);

Remark:
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B sio_open

Description:

This function is used to open and initiate a specified serial port in the LP-9x21. The n-port
modules in the LP-9x21 will use this function. For example, if you want to send or receive
data from a specified serial port, this function must be called first. Then the other functions

can be used later.

Syntax:

[C]
int sio_open(const char *port, speed_t baudrate, tcflag_t data, tcflag_t parity,
tcflag_t stop)

Parameter:
port : [Input] device name: /dev/ttyS2, /dev/ttyS3.../dev/ttyS34
baudrate: [Input] B1200/ B2400/ B4800/ B9600/ B19200/ B38400/ B57600/
B115200
date : [Input] DATA_BITS_5/ DATA _BITS_6/ DATA _BITS 7/ DATA_BITS 8
parity : [Input] NO_PARITY / ODD_PARITY / EVEN_PARITY
stop : [Input] ONE_STOP_BIT/ TWO_STOP_BITS

Return Value:

This function returns int port descriptor for the port opened successfully.
ERR_PORT_OPEN is for Failure.

Examples:

#define COM_M1 "/dev/ttyS2" /I Defined the first port of 1-9144 in slot 1
char fd[5];
fd[0]=sio_open(COM_M1, B9600, DATA BITS_8, NO_PARITY,ONE_STOP_BIT);
if (f[d[0] == ERR_PORT_OPEN) {

printf("open port_m failed\n");

return (-1);

}
/ The 1-9114 is inserted in slot 1 and the first port will be open and initiated.

Remark:
This function can be applied on modules: I-9114W and 1-9144.
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B sio_close

Description:

If you have used the function of sio_open() to open the specified serial port in the LP-9x21,
you need to use the sio_close() function to close the specified serial port in the LP-9x21. For
example, once you have finished sending or receiving data from a specified serial port, this

function would then need to be called.

Syntax:
[C]
int sio_close(int port)
Parameter:
port : [Input] device name: /dev/ttyS2, /dev/ttyS3.../dev/ttyS34

Return Value:

None

Examples:

#define COM_M2 "/dev/ttyS3" /I Defined the second port of 1-9144 in slot 1
char fd[5];
fd[0]=sio_open(COM_M2, B9600, DATA BITS_8, NO_PARITY,ONE_STOP_BIT);
sio_close (fd[0]);
/I The second port of [-9144 in slot 1 will be closed.

Remark:

This function can be applied on modules: 1-9114 and 1-9144.
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B GetModuleType

Description:
This function is used to retrieve which type of 9000 series I/O module is inserted in a specific
I/O slot in the LP-9x21. This function performs a supporting task in the collection of

information related to the system’s hardware configurations.

Syntax:
[C]
int GetModuleType(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:
Module Type: it is defined in the IdTable[] of slot.c.

Type Value
~ PARALLEL 0x80
_Al 0xA0
~AO 0xA1
_DI8 0xBO
~DI16 0xB1
_DI32 0xB2
- DO6 0xCO0
D08 0xC1
~DO16 0xC2
- D032 0xC3
_DI4D0O4 0xDO0
~DI8DO8 0xD1
~DI16D0O16 0xD2
~MOTION OxE2
~CAN 0XFO

Examples:
int slot=1;

int moduleType;

Open_Slot(slot);

printf("GetModuleType= 0x%X \n", GetModuleType(slot));

Close_Slot(slot);

/I The 1-9041 card is inserted in slot 1 of LP-9x21 and has a return Value : 0xC3

Remark:
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B GetNameOfModule 9K

Description:
This function is used to retrieve the name of an 9000 series I/0O module, which is plugged
into a specific 1/0 slot in the LP-9x21. This function supports the collection of system

hardware configurations.

Syntax:
[C]
int GetNameOfModule _9K(int slot)
Parameter:
slot: [Input] Specifies the slot where the I/O module is inserted.

Return Value:
I/O module ID. For Example, the 1-9017 will return 9017.

Examples:

int slot=1;

int modulelD;

Open_Slot(slot);

modulelD= GetNameOfModule 9K(slot);
Close_Slot(slot);

// The 1-9017 module is inserted in slot 1 of LP-9x21.
// Returned Value: moduleName=" 9017 "

Remark:
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B Read SN

Description:
This function is used to retrieves the hardware serial identification number on the LP-9x21

main controller. This function supports the control of hardware versions by reading the serial
ID chip

Syntax:
[C]
void read_sn(char sn[])
Parameter:
sn: [Output] Receive the serial ID number.

Return Value:

None

Examples:
intrs =0;
char sn[16];
rs = read_sn(sn);
if(rs)
printf("read sn faill\n");
else
printf("LP-9x21 SN : %s\n", sn);

Remark:
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B GetBackPlanelD

Description:

This function is used to retrieve the back plane ID number in the LP-9x21.

Syntax:

[C]
int GetBackPlanelD()

Parameter:

None

Return Value:

Backplane ID number.
Examples:

int id;

id=GetBackPlanelD();

printf("GetBackPlanel =%d \n", id);
/Il Get the LP-9x21 backplane id . Returned Value: GetBackPlanel = 13

Remark:
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B GetSlotCount

Description:

This function is used to retrieve the number of slot in the LP-9x21.

Syntax:

[C]
int GetSlotCount()

Parameter:

None

Return Value:

Number of slot.

Examples:
int number;
number= GetSlotCount();
printf("GetSlotCount =%d \n", number);
/I Get the LinPAC-9821 slot count.
// Returned Value: GetSlotCount = 8

Remark:
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B GetDIPswitch

Description:

This function is used to retrieve the DIP switch value in the LP-9x21.

Syntax:

int GetDIPswitch()

[C]

Parameter:

None

Return Value:

DIP switch value.

Examples:

int value;

value= GetDIPswitch();

printf("GetDIPswitch =%d \n", value);
/l Get the LP-9x21 DIP switch value.
// Returned Value: GetDIPswitch = 128

Remark:

This function can be applied on PAC: LP-9421, LP-9821.

LP-9x21 SDK Manual, V1.3

Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered.

Page: 65



B rotary_switch_read

Description:

This function is used to retrieve the rotary ID number in the LP-9x21.

Syntax:
[C]
int rotary_switch_read (&value)
Parameter:
value: [Output] Rotary switch ID number.

Return Value:

0: The slot was successfully initialized.
Other: The initialization failed.
Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

int  result=0 ;

unsigned char value=0;
rotary_switch_read (&value);
if(result)

{

printf("rsw(%d) : rotary switch read error\n",result);
return FAILURE;

}

else

{
printf("%d\n", value); //Get the LP-9x21 rotary id

If user turn the rotary switch to the 1 position, would get the returned value: 1.

Remark:

Rsw | 0 |12 |3 |4 |5 |6 |7]|8]9
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B GetSDKversion

Description:

This function is used to retrieve the version of LP-9x21 SDK.

Syntax:

[C]
float GetSDKversion(void)

Parameter:

None

Return Value:

Version number.

Examples:
printf(" GetSDKversion = %4.2f \n ", GetSDKversion());
/I Get the LP-9x21 SDK version number.
I/l Returned Value: GetSDKversion = 1.

Remark:
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6.2 Digital Input/Output Functions

6.2.1 For 1-9000 modules via parallel port

m DO 8

Description:
This function is used to output 8-bit data to a digital output module. The 0 to 7 bits of output

data are mapped into the 0 to 7 channels of digital module output respectively.

Syntax:

[C]
void DO_8(int slot, unsigned char data)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.
data : [Input] output data.

Return Value:

None

Examples:

int slot=1;

unsigned char data=3;

DO_38(slot, data);

/I The 1-9064 is inserted in slot 1 of LP-9x21 and can turn on channel 0 and 1.

Remark:
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m DO 16

Description:
This function is used to output 16-bit data to a digital output module. The 0 to 15 bits of

output data are mapped into the 0 to 15 channels of digital output modules respectively.

Syntax:

[C]
void DO_16(int slot, unsigned int data)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted..
data : [Input] output data.

Return Value:

None

Examples:

int slot=1;

unsigned int data=3;

DO_16(slot, data);

/I The 1-9057 is inserted in slot 1 of LP-9x21 and can turn on channel 0 and 1.

Remark:
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m DO 32

Description:
Output the 32-bit data to a digital output module. The 0 to 31 bits of output data are mapped

into the 0 to 31 channels of digital output modules respectively.

Syntax:

[C]
void DO_32(int slot, unsigned int data)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.
data : [Input] output data.

Return Value:

None

Examples:

int slot=1;

unsigned int data=3;

DO _32(slot, data);

I/l The 1-9041 is inserted in slot 1 of LP-9x21 and can turn on channel 0 and 1.

Remark:
This function can be applied on module: 1-9041.
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m D8

Description:
Obtains 8-bit input data from a digital input module. The 0 to 7 bits of input data correspond

to the 0 to 7 channels of digital input modules respectively.

Syntax:
[C]
unsigned char DI_8(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:
Input data

Examples:

int slot=1;

unsigned char data;

data=DI_8(slot);

/I The 1-9058 is inserted in slot 1 of LP-9x21 and has inputs in channel 0 and 1.
// Returned value: data=0xfC

Remark:
There are two kind of Input type:
Input Type On State Off State Modules
. LED On, Readback as 1 LED Off, Readback as 0 1-9058
(Dry contact)
2

LED On, Readback as 0 LED Off, Readback as 1 1-9048, 1-9052
(Wet contact)
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m DI 16

Description:
This function is used to obtain 16-bit input data from a digital input module. The 0 to 15 bits

of input data correspond to the 0 to 15 channels of digital module’s input respectively.

Syntax:
[C]
unsigned int DI_16(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:
Input data

Examples:

int slot=1;

unsigned int data;

data=DI_16(slot);

/I The 1-9053 is inserted in slot 1 of LP-9x21 and has inputs in channel 0 and 1.
// Returned value: data=0xfffC

Remark:
There are two kind of Input type:
Input Type On State Off State Modules
- LED On, Readback as 1 LED Off, Readback as 0 1-9046
(Dry contact)
2

LED On, Readback as 0 LED Off, Readback as 1 1-9051, [-9053
(Wet contact)
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m D32

Description:
This function is used to obtain 32-bit input data from a digital input module. The 0 to 31 bits

of input data correspond to the 0 to 31 channels of digital input module respectively.

Syntax:
[C]
unsigned long DI_32(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:
Input data

Examples:

int slot=1;

unsigned long data;

data=DI_32(slot);

// The 1-9040 is inserted in slot 1 of LP-9x21 and has inputs in channels 0 and 1.
I/l Returned value: data=0xfffffffC

Remark:

Input Type On State Off State Modules

1

LED On, Readback as 0 LED Off, Readback as 1 1-9040W
(Wet contact)
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m DIO DO 8

Description:
This function is used to output 8-bit data to DIO modules. These modules run 8 digital input
channels and 8 digital output channels simultaneously. The 0 to 7 bits of output data are

mapped onto the 0 to 7 output channels for their specific DIO modules respectively.

Syntax:

[C]
void DIO_DO_§(int slot, unsigned char data)

Parameter:
slot : [Input] Specifies the slot where the I/0O module is inserted.
data : [Input] output data.

Return Value:
None
Examples:

int slot=1;

unsigned char data=3;

DIO_DO_8(slot, data);

I/l The 1-9054 is inserted in slot 1 of LP-9x21 and can turn on channels 0 and 1.
/' It not only outputs a value, but also shows 16LEDs.

Remark:
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m DIO DO 16

Description:
This function is used to output 16-bits of data to DIO modules, which have 16 digital input
and 16 digital output channels running simultaneously. The 0 to 15 bits of output data are

mapped onto the 0 to 15 output channels for their specific DIO modules respectively.

Syntax:

[C]
void DIO_DO_16(int slot, unsigned int data)

Parameter:
slot : [Input] Specifies the slot where the I/0O module is inserted.
data : [Input] output data.

Return Value:

None

Examples:
int slot=1;
unsigned int data=3;
DIO_DO_16(slot, data);
/l The 1-9042 is inserted in slot 1 of LP-9x21 and can turn on the channels 0 and 1.

/' It not only outputs a value, but also shows 32LEDs.

Remark:
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m DIO DI 8

Description:
This function is used to obtain 8-bit data from DIO modules. These modules run 8 digital
input and 8 digital output channels simultaneously. The 0 to 7 bits of intput data, are mapped

onto the 0 to 7 iutput channels for their specific DIO modules respectively.

Syntax:
[C]
Unsigned char DIO_DI_8(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/0O module is inserted.

Return Value:
Input data
Examples:

int slot=1;

unsigned char data;

data=DIO_DI_8(slot);

/I The 1-9054 is inserted in slot 1 of LP-9x21 and has inputs in channel 0 and 1.
// Returned value: data=0xfC

Remark:
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m DIO DI 16

Description:
This function is used to obtain 16-bit data from DIO modules. These modules run 16 digital
input and 16 digital output channels simultaneously. The 0 to 15 bits of iutput data are

mapped onto the 0 to 15 iutput channels for their specific DIO modules respectively.

Syntax:
[C]
Unsigned char DIO_DI_16(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:
Input data

Examples:

int slot=1;

unsigned char data;

data=DIO_DI_16(slot);

/l The 1-9042 is inserted in slot 1 of LP-9x21 and has inputs in channel 0 and 1.
// Returned value: data=0xfffC

Remark:
This function can be applied in modules: 1-9042.
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m DO 8 RB-DO 16 RB DO 32 RB
DIO_DO_8 RB -~ DIO_DO_16 RB

Description:

This function is used to Readback all channel status from a Digital Output module.

Syntax:

[C]
unsigned char DO_8 RB(int slot)
unsigned int DO_16_RB(int slot)
unsigned long DO_32_RB(int slot)
unsigned char DIO_DO_8 RB(int slot)
unsigned int DIO_DO_16_RB(int slot)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:

all DO channel status

Examples:

int slot=1;

Open_Slot(slot);

printf("%u",DO_32_RB(slot));

Close_Slot(slot);

/I The 1-9041 module is inserted in slot 1 of LP-9x21 and return all DO channel status.

Remark:
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m DO 8 BW-DO 16 BW DO 32 BW
DIO_DO_8_BW - DIO_DO_16_BW

Description:

This function is used to output assigned single channel status (ON / OFF) of a Digital
Output module.

Syntax:

[C]
void DO_8_ BW (int slot, int bit, int data)
void DO_16_BW (int slot, int bit, int data)
void DO_32_ BW (int slot, int bit, int data)
void DIO_DO_8 BW (int slot, int bit, int data)
void DIO_DO_16_BW (int slot, int bit, int data)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.
bit : [Input] channel of module.
data : [Input] channel status [ on(1) / off(0) ].

Return Value:

None

Examples:

int slot=1, bit=0, data=1;

Open_Slot(slot);

DO_32_ BW( slot, bit, data);

Close_Slot(slot);

/I The 1-9041 module is inserted in slot 1 of LP-9x21 and just turn on channel 0 of
[-9041W.

Remark:
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m DI 8 BW-DI 16 BW - DI_32_BW

Description:

This function is used to Readback assigned single channel status (ON / OFF) from a

Digital Input module.

Syntax:
[C]
int DI_8 BW (int slot, int bit)
int DI_16_BW (int slot, int bit)
int DI_32_BW (int slot, int bit)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.
bit : [Input] channel of module.

Return Value:

None

Examples:

int slot=1, bit=0;

Open_Slot(slot);

printf("DI channel %d = %d\n", bit, DI_32_BW(slot, bit));

Close_Slot(slot);

/I The 1-9040 module is inserted in slot 1 of LP-9x21 and return channel O status (0:
ON ; 1: OFF).

Remark:
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B UDIO_ WriteConfig_16

Description:

This function is used to configure the channel of the universal DIO module which is digital
input or digital output mode. The universal DIO module can be up to 16 digital input or digital

output channels running simultaneously.

Syntax:

[C]
unsigned short UDIO_WriteConfig_16(int slot, unsigned short config)

Parameter:
slot : [Input] Specifies the slot where the I/0O module is inserted.
config : [Input] channel status.[ DO :1/DI: 0]

Return Value:

None

Examples:

int slot=1;

unsigned short config=0xffff;
UDIO_WriteConfig_16(slot, config);

/I The 1-9050 is inserted in slot 1 of LP-9x21.

Il WriteConfig: Oxffff (ch 0 to ch15 is DO mode)

Remark:
This function can be applied on modules: 1-9050.
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B UDIO_ReadConfig_16

Description:
This function is used to read the channels configuration of the universal DIO module which is

digital input or digital output mode.

Syntax:

[C]
unsigned short UDIO_ReadConfig_16(int slot)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:

None

Examples:

int slot=1;

unsigned int ret;

unsigned short config=0x0000;
UDIO_WriteConfig_16(slot, config);
ret=UDIO_ReadConfig_16(slot);

printf("Read the I/O Type is : 0x%04Ix \n\r",ret);
/I The 1-9050 is inserted in slot 1 of LP-9x21.

/I WriteConfig: 0x0000 (ch 0 to ch15 is DI mode)
/I Read the 1/0 Type is: 0x0000

Remark:
This function can be applied on modules: 1-9050.
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m UDIO DO16

Description:

This function is used to output 0 to 15 bits data to a universal DIO module according to the

channel configuration. The 0 to 15 bits of output data are mapped onto the 0 to 15 output

channels for their specific universal DIO modules respectively.

Syntax:

[C]
void UDIO_DO16(int slot, unsigned short config)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.
config : [Input] output data.

Return Value:

None

Examples:

int slot=1;

unsigned int data;

unsigned short config =0x00ff;

UDIO_WriteConfig_16(slot, config);

scanf("%d:",&data);

UDIO_DO16(slot, data);

printf("DO(ChO0 to Ch7) of I-8050 in Slot %d = 0x%x\n\r",slot, data);
/I The 1-9050 is inserted in slot 1 of LP-9x21

/I WriteConfig: 0x00ff (ch0 to ch7 is DO mode and ch8 to ch15 is DI mode)
/I Input DO value: 255

// DO(ChO to Ch7) of I-8050 in Slot 1 = Oxff

Remark:
This function can be applied on modules: 1-9050.
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m UDIO DI16

Description:
This function is used to input 0 to 15 bits data to a universal DIO module according to the
channel configuration. The 0 to 15 bits of input data are mapped onto the 0 to 15 input

channels for their specific universal DIO modules respectively.

Syntax:
[C]
unsigned short UDIO_DI16(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted.

Return Value:

None

Examples:

int slot=1;

unsigned int data;

unsigned short config =0xff00;

UDIO_WriteConfig_16(slot, config);

data=UDIO_DI16(slot);

printf("DI(ChO to Ch7) of I-8055 in Slot %d = 0x%x\n\r",slot, data);
scanf("%d:",&data);

UDIO_DO16(slot, data);

printf("DO(Ch8 to Ch15) of I1-8050 in Slot %d = 0x%x\n\r",slot, data);
/I The 1-9050 is inserted in slot 1 of LP-9x21.

/I WriteConfig: 0xffOO (chO to ch7 is DI mode and ch8 to ch15 is DO mode)
// DI(ChO to Ch7) of 1-8050 in Slot 1 = Oxfbff

/I Input DO value: 255

// DO(Ch8 to Ch15) of 1-9050 in Slot 1 = Oxff

Remark:
This function can be applied on modules: 1-9050.
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6.2.2 For I-7000/1-9000/1-97000 modules via serial port

6.2.2.1 I-7000 series modules
B DigitalOut

Description:

This function is used to output the value of the digital output module for I-7000 series

modules.

Syntax:

[C]
WORD DigitalOut(WORD wBuff], float fBuf[], char szSend[], char szReceive[])

Parameter:

wBuUf: WORD Input/Output argument talbe

wBuf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7011/12/14/42/43/44/50/60/63/65/66/67/80

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] 16-bit digital output data
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];
char szReceive[80];
float fBuf[12];
WORD wBuf[12];
WORD m_port=3;
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WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBUuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 0xOf; // 8 DO Channels On
wBuf[6] = 0;

DigitalOut(wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B DigitalBitOut

Description:

This function is used to set digital output value of the channel No. of I-7000 series modules.

The output value is “0” or “17.

Syntax:

[C]
WORD DigitalBitOut(WORD wBuf] ], float fBuf[ ], char szSend[ ], char szReceive[ ])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7042/43/44/50/60/63/65/66/67
wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : Not used
wBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
wBuf[7] : [Input] The digital output channel No.
wBuf[8] : [Input] Logic value(0 or 1)
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.
szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];
char szReceive[80];
float fBuf[12];
WORD wBuf[12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
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Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7065;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

wBuf[7] = 0x08; /IRL4 relay On
wBuUf[8] = 1;

DigitalBitOut (wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B DigitalOutReadBack

Description:

This function is used to read back the digital output value of I-7000 series modules.

Syntax:

[C]
WORD DigitalOutReadBack(WORD wBuf[ ], float fBuf[ ],char szSend[ ],

char szReceive[ ])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuf[0] : [Input] COM port number, from 1 to 255

wBuUf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7042/43/44/50/60/63/65/66/67/80

wBuUf[3] : [Input] 0=Checksum disable; 1=Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Output] 16-bit digital output data read back
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD DO;

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
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wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

DigitalOutReadBack (wBuf, fBuf, szSend, szReceive);
DO=wBUuf[5];

Close_Com(COM3);

Remark:
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B DigitalOut_7016

Description:

This function is used to set the digital output value of the specified channel No. of I-7016
module. If the parameter of wBuf[7] is “0”, it means to output the digital value through Bit0
and Bit1 digital output channels. If wBuf[7] is “1”, it means to output the digital value through

Bit2 and Bit3 digital output channels.

Syntax:

[C]
WORD DigitalOut_7016(WORD wBuf[], float fBuf[], char szSend[], char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7016

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] 2-bit digital output data in decimal format
wBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
wBuf[7] : [Input] O : BitO, Bit1 output
1 : Bit2, Bit3 output
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.
szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.
Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

char szSend[80];
char szReceive[80];
float fBuf[12];
WORD wBuf[12];
WORD m_port=3;
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WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7016;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBUf[5] = 1;

wBuf[6] = 0;

wBuUf[7] = 1; /I Set the Bit2, Bit3 digital output
DigitalOut_7016(wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B Digitalin

Description:

This function is used to obtain the digital input value from 1-7000 series modules.

Syntax:
[C]
WORD Digitalin(WORD wBuf[], float fBuf[], char szSend[], char szReceive[])
Parameter:
wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7041/44/50/52/53/55/58/60/63/65
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Output] 16-bit digital output data
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

char szSend[80];

char szReceive[80];
float fBuf[12];

WORD DI;

WORD wBuf{12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;
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wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

Digitalln(wBuf, fBuf, szSend, szReceive);
DI=wBuf[5];

Close_Com(COM3);

Remark:

B DigitalinLatch

Description:

This function is used to obtain the latch value of the high or low latch mode of digital input

module.

Syntax:

[C]
WORD DigitallnLatch(WORD wBuf[], float fBuf[], char szSend[], char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7041/44/50/52/53/55/58/60/63/65/66

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Input] O: low Latch mode ; 1:high Latch mode
wBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
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wBuUf[7] : [Output] Latch value

fBuf : Not used.

szSend : [Input] Command string to be sent to I-7000 series modules.
szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port ;

wBuUf[1] = m_address ;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum ;

wBuf[4] = m_timeout ;

wBUuf[5] = 1; /I Set the high Latch mode
wBuf[6] = 0;

wBuf[7] = 0x03; // Set the Latch value
DigitallnLatch(wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B ClearDigitalinLatch

Description:

This function is used to clear the latch status of digital input module when latch function has

been enable.

Syntax:

[C]
WORD ClearDigitallnLatch(WORD wBuf[], float fBuf[],char szSend][],

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuUf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7011/12/14/42/43/44/50/55/58/60/63/65/66/67
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : Not used.
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];
float fBuf[12];

WORD wBuf{12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
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Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

ClearDigitallnLatch(wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B DigitalinCounterRead

Description:

This function is used to obtain the counter event value of the channel number of digital input

module.

Syntax:

[C]
WORD DigitallnCounterRead(WORD wBuf[], float fBuf[], char szSend][],

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7041/44/50/51/52/53/55/58/60/63/65
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
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wBuUf[5] : [Input] The digital input Channel No.

wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
wBuUf[7] : [Output] Counter value of the digital input channel No.
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD DI_counter;

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = 100;

wBuUf[5] = 0; /I Set the digital input channel No.
wBuf[6] = 0;

DigitalinCounterRead(wBuf, fBuf, szSend, szReceive);
DI_counter=wBuf[7];

Close_Com(COM3);

Remark:
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B ClearDigitalinCounter

Description:

This function is used to clear the counter value of the channel number of digital input

module.

Syntax:

[C]
WORD ClearDigitallnCounter(WORD wBuf[], float fBuff],char szSend][],

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuUf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7041/44/50/51/52/53/55/58/60/63/65
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Input] The digital input channel No.
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];
float fBuf[12];

WORD wBuf{12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
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Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 0; /I Set the digital input channel No.
wBuf[6] = 0;

ClearDigitallnCounter(wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B ReadEventCounter

Description:

This function is used to obtain the value of event counter of |I-7000 series modules. This
function only supports I-7011, 1-7012, I-7014 and 1-7016 modules.

Syntax:

[C]
WORD ReadEventCounter(WORD wBUuf[], float fBuf[],char szSend[],char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7011/12/14/16

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : Not used
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wBuUf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive

wBuf[7] : [Output] The value of event counter
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD Counter;

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

ReadEventCounter (wBuf, fBuf, szSend, szReceive);
Counter=wBuf[7];

Close_Com(COM3);

Remark:
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B ClearEventCounter

Description:

This function is used to clear the value of event counter of I-7000 series modules. This
function only supports I-7011, 1-7012, I-7014 and 1-7016 modules.

Syntax:

[C]
WORD ClearEventCounter(WORD wBuf[], float fBuf[], char szSend][],
char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7011/12/14/16

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : Not used
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD wBuf[12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
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wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

ClearEventCounter (wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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6.2.2.2 1-9000 series modules
B DigitalOut_8K

Description:

This function is used to set the digital output value of digital output module for 1-9000 series

modules.

Syntax:

[C]
WORD DigitalOut_8K(DWORD dwBuf]], float fBuff],char szSend[],char szReceive[])

Parameter:

dwBuf: WORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuUff1] : [Input] Module address, form 0x00 to OxFF

dwBuf[2] : [Input] Module ID, 0x9041/42/54/55/56/57/60/63/64/65/66/67/68/77
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] 16-bit digital output data
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuUf[7] :  [Input] Slot number; the /O module installed in 1-9000 main unit.
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive : [Output] Result string receiving from [-9000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];
float fBuf[12];

DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_slot=1;
DWORD m_address=1;
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DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9041;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 10; /I digital output
dwBuf[6] = 0;

dwBUuf[7] = m_slot;

DigitalOut_8K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B DigitalBitOut_8K

Description:

This function is used to set the digital value of the digital output channel No. of 1-9000 series

modules. Theoutput value is “0” or “1”.

Syntax:

[C]
WORD DigitalBitOut_8K(DWORD dwBuf[], float fBuf[],char szSend[],char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuff0] : [Input] COM port number, from 1 to 255

dwBuff1] : [Input] Module address, form 0x00 to OxFF

dwBuf[2] : [Input] Module ID, 0x9041/42/54/55/56/57/60/63/64/65/66/67/68/77
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuff4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] 16-bit digital output data
dwBuf[6] : [Input] 0 = no save to szSend &szReceive
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1 > Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the 1/O module installed in 1-9000 main unit.
dwBuf[8] : [Input] The output channel No.
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive :  [Output] Result string receiving from 1-9000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD dwBuf{12];

DWORD m_port=3;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9041;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 10; /1 digital output
dwBuf[6] = 0;

dwBUuf[7] = m_slot;

dwBuUf[8] = 3;

DigitalBitOut_8K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B Digitalin_8K

Description:

This function is used to obtain the digital input value from 1-9000 series modules.

Syntax:

[C]
WORD Digitalln_8K(DWORD dwBuf[], float fBuf[], char szSend[], char szReceive[])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9040/42/51/52/54/55/58/63/77
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Output] 16-bit digital output data
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 - Save to szSend &szReceive
dwBuf[7] : [Input] Slot number; the I/O module installed in 1-9000 main unit.
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive :  [Output] Result string receiving from 1-9000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD DI,

DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_slot=1;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
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Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9040;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 10; /I digital output
dwBuf[6] = 0;

dwBUuf[7] = m_slot;

Digitalln_8K(dwBuf, fBuf, szSend, szReceive);
DI=dwBuf[5];

Close_Com(COM3);

Remark:

B DigitalinCounterRead_8K

Description:
This function is used to output 8-bit data to a digital output module. The 0 to 7 bits of output

data are mapped into the 0 to 7 channels of digital module output respectively.

Syntax:

[C]
WORD DigitallnCounterRead_8K(DWORD dwBuf[], float fBuf{], char szSend[],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBUuf[0] : [Input] COM port number, from 1 to 255

dwBuUf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9040/51/52/53/54/55/58/63
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] Channel No.
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dwBUuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the 1/O module installed in 1-9000 main unit.
dwBuf[8] : [Output] Digitalln counter value
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive :  [Output] Result string receiving from 1-9000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD DI_counter;
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_slot=1;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuff2] = 0x9040;
dwBuUf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuUf[5] = 0;

dwBuf[6] = 0;

dwBUuf[7] = m_slot;
DigitaliInCounterRead_8K(dwBuf, fBuf, szSend, szReceive);
DI_counter=dwBuf[8];
Close_Com(COM3);

Remark:
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B ClearDigitalinCounter_8K

Description:

This function is used to clear the counter value of the digital input channel No. of 1-9000

series modules.

Syntax:

[C]
WORD ClearDigitalinCounter_8K(DWORD dwBuf{], float fBuf[],char szSend]],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9040/51/52/53/54/55/58/63
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] Channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuf[7] : [Input] Slot number; the I/O module installed in 1-9000 main unit.
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive :  [Output] Result string receiving from 1-9000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_slot=1;
DWORD m_address=1;
DWORD m_timeout=100;
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DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9040;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 0;

dwBuf[6] = 0;

dwBUuf[7] = m_slot;

ClearDigitallnCounter_8K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B DigitallnLatch_8K

Description:
This function is used to obtain the digital input latch value of the high or low latch mode of

[-9000 series modules.

Syntax:

[C]
WORD DigitallnLatch_8K(DWORD dwBuf[], float fBuf[], char szSend]],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBUuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuff2] : [Input] Module ID, 0x9040/51/52/53/54/55/58/63
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
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dwBuUf[5] : [Input] 0> select to latch low
1-> select to latch high
dwBuf[6] : [Input] 0 = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the I/O module installed in [-9000 main unit.
dwBuf[8] : [Output] Latched data
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive : [Output] Result string receiving from [-9000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD DI_latch;
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_slot=1;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuff2] = 0x9040;
dwBUuf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuUf[5] = 0;

dwBuf[6] = 0;

dwBUuf[7] = m_slot;
DigitallnLatch_8K(dwBuf, fBuf, szSend, szReceive);
DI_latch=dwBuf(8];
Close_Com(COM3);

Remark:

LP-9x21 SDK Manual, V1.3 Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered. Page: 112



B ClearDigitalinLatch_8K

Description:

This function is used to clean the latch status of digital input module when latch function has

been enabled.

Syntax:

[C]
WORD ClearDigitallnLatch_8K(DWORD dwBuf[], float fBuf[], char szSend[],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBUuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9040/51/52/53/54/55/58/63
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : Not used.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the 1/O module installed in 1-9000 main unit.
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive :  [Output] Result string receiving from 1-9000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];
float fBuf[12];

DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_slot=1;
DWORD m_address=1;
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DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9040;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 0;

dwBuf[6] = 0;

dwBUuf[7] = m_slot;

ClearDigitallnLatch_8K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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6.2.2.3 1-97000 series modules
B DigitalOut_97K

Description:

This function is used to set the digital output value of the digital output module for 1-97000

series modules.

Syntax:

[C]
WORD DigitalOut_97K(DWORD dwBuf[], float fBuf[], char szSend[],char szReceive[])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF

dwBuff2] : [Input] Module ID, 0x97041/54/55/57/58/60/63/64/66/68
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input]16-bit digital output data.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.

szReceive :  [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];
char szReceive[80];
float fBuf[12];
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_slot=1;
DWORD m_address=1;
DWORD m_timeout=100;
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DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 3;

dwBuf[6] = 0;

DigitalOut_97K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B DigitalOutReadBack 97K

Description:
This function is used to read back the digital output value of the digital output module for

[-97000 series modules.

Syntax:

[C]
WORD DigitalOutReadBack_97K(DWORD dwBuf[], float fBuf[], char szSend][],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuff1] : [Input] Module address, form 0x00 to OxFF

dwBuf[2] : [Input] Module ID, 0x97041/54/55/57/58/60/63/64/66/68
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuff4] : [Input] Timeout setting , normal=100 milliseconds
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dwBUuf[5] : [Output]16-bit digital output data.

dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.

szReceive :  [Output] Result string receiving from [-97000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD DO;

DWORD dwBuf{12];

DWORD m_port=3;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97054;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

DigitalOutReadBack_97K (dwBuf, fBuf, szSend, szReceive);
DO=dwBuf[5] ;

Close_Com(COM3);

Remark:
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B DigitalBitOut_97K

Description:

This function is used to set the digital output value of the specific digital output channel No.
of the digital output module for 1-97000 series modules. The output value is only for “0” or
“17.

Syntax:

[C]
WORD DigitalBitOut_ 97K(DWORD dwBuf[], float fBuf[], char szSend]],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF

dwBuff2] : [Input] Module ID, 0x97041/54/55/57/58/60/63/64/66/68
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input]1-bit digital output data.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBUuf[7] : [Input] The digital output channel No.
dwBuf[8] : [Input] Data to output(O or 1)
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive :  [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];
char szReceive[80];
float fBuf[12];
DWORD dwBuf{12];
DWORD m_port=3;
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DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97054;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBUuf[5] = 1;

dwBuf[6] = 0;

dwBUuf[7] = 1;

dwBuf[8] = 1;

DigitalBitOut_97K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B Digitalin_97K

Description:

This function is used to obtain the digital input value from 1-97000 series modules.

Syntax:

[C]
WORD Digitalln_97K(DWORD dwBuff], float fBuf[],char szSend[], char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97040/51/52/53/54/55/58/63
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Output]16-bit digitalintput data.
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dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive :  [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD DI,

DWORD dwBuf[12];

DWORD m_port=3;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97054;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

Digitalln_97K(dwBuf, fBuf, szSend, szReceive);
DI=dwBuf[5];

Close_Com(COM3);

Remark:
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B DigitallnLatch_97K

Description:
This function is used to obtain the digital input latch value of the high or low latch mode of

[-97000 series modules.

Syntax:

[C]
WORD DigitallnLatch_97K(DWORD dwBuf[], float fBuff], char szSend[],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97040/51/52/53/54/55/58/63
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] O:low latch mode, 1:high latch mode
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuf[7] : [Output] Latch value
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive :  [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];
char szReceive[80];
float fBuf[12];
DWORD DI_latch;
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_slot=1;

LP-9x21 SDK Manual, V1.3 Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered. Page: 121



DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97051;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBUuf[5] = 1;

dwBuf[6] = 0;

DigitallnLatch_97K(dwBuf, fBuf, szSend, szReceive);
DI_latch=dwBuf[7];

Close_Com(COM3);

Remark:

B ClearDigitallnLatch_97K

Description:
This function is used to output 8-bit data to a digital output module. The 0 to 7 bits of output

data are mapped into the 0 to 7 channels of digital module output respectively.

Syntax:

[C]
WORD ClearDigitallnLatch_97K(DWORD dwBuf]], float fBuf[], char szSend][],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97040/51/52/53/54/55/58/63
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
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dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : Not used

dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.

szReceive :  [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD dwBuf{12];

DWORD m_port=3;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97051;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

ClearDigitallnLatch_97K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B DigitalinCounterRead 97K

Description:
This function is used to obtain the counter value of the digital input channel No. of 1-97000

series modules.

Syntax:

[C]
WORD DigitallnCounterRead_97K(DWORD dwBuf[], float fBuff], char szSend[],

char szReceive[])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97040/51/52/53/54/55/58/63
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] The digital input channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuf[7] : [Output] Counter value of the digital input channel No.
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive :  [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];
char szReceive[80];
float fBuf[12];
DWORD DI_counter;
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_slot=1;
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DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97051;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1;

dwBuf[6] = 0;

DigitallnCounterRead_97K (dwBuf, fBuf, szSend, szReceive);
DI_counter=dwBuf[7];

Close_Com(COM3);

Remark:

B ClearDigitalinCounter_97K

Description:
This function is used to clear the counter value of the digital input channel No. of 1-97000

series modules.

Syntax:

[C]
WORD ClearDigitalinCounter_97K(DWORD dwBuf[], float fBuff], char szSend[],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97040/51/52/53/54/55/58/63
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

LP-9x21 SDK Manual, V1.3 Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered. Page: 125



dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] The digital input channel No.

dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.

szReceive :  [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

DWORD dwBuf{12];

DWORD m_port=3;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97051;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 0;

ClearDigitallnCounter_97K (dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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6.3 Analog Input Functions

6.3.1 For 1-9000 modules via parallel port

B i9017_GetFirmwareVersion

Description:

This function is used to get the lattice version of I-9017 at specific slot.

Syntax:

[C]
short i9017_GetFirmwareVersion(int slot , short* version)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
*version : [Output] version

Return Value:

> 0 : Version no.

<=0 :error

Example:
int slot=1;
short version=0;
i9017_ GetFirmwareVersion(slot, &version);
printf(“I-9017 at Slot%d, firmware version= %d",slot, &version);
/l The 1-9017 card is inserted in slot 1 of LP-9x21 and initializes the module.

Remark:

This function can be applied on module: 1-9017.
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m 9017 Init

Description:
This function is used to initialize the 1-9017 modules (Analog input module) into the specified

slot. Users must execute this function before trying to use other functions within the 1-9017

modules.
Syntax:
[C]
int 19017 _Init(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)

Return Value:

The version of library

Example:
int slot=1,ver;
ver=i9017_Init(slot);
/ The 1-9017 is inserted in slot 1 of LP-9x21 and initializes the module.

Remark:

This function can be applied on module: 1-9017.
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B {9017 SetlLed

Description:

Turns the 1-9017 modules LED’s on/off. They can be used to act as an alarm.

Syntax:

[C]
void i9017_SetLed(int slot, unsigned short iLedValue)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)

iLedValue: [Input] range from O to Oxffff

Return Value:

None

Example:
int slot=1;
unsigned short iLedValue led=0x0001;
i9017_Init(int slot);
i9017_SetlLed (slot, iLedValue);
/I There will be a LED light on channel 0 of the 1-9017 card which is inserted in slot 1 on
the LP-9x21.

Remark:

This function can be applied on module: 1-9017.
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B i9017_GetSingleEndJumper

Description:

This function is used to get the mode of input channels, single-end or differential.

Syntax:

[C]
short i9017_GetSingleEndJumper (int slot)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)

Return Value:
1: Single-End mode

0: Differential mode.

Example:
int slot=1;
i9017_Init(int slot);
printf(“mode=%d”, i9017_GetSingleEndJumper(slot));

Remark:

This function can be applied on module: 1-9017.
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B [9017_Set ChannelGainMode

Description:
This function is used to configure the range and mode of the analog input channel for the

[-9017 modules in the specified slot before using the ADC (analog to digital converter).

Syntax:

[C]
void i9017_Set_ChannelGainMode (int slot, int channel, int gain, int mode)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] Single-end mode—> Range 0 to 15
Differentail mode—> Range 0 to 7
gain : [Input] input range:
0: +/-10.0V,
1. +/-5.0V,
2: +/-25V,
3: +/-1.25V,
4: +/- 20mA.
mode : [Input] O0: normal mode (polling)

Return Value:

None

Example:
int slot=1,ch=0,gain=0;
i9017_Init(slot);
i9017_ Set_ChannelGainMode (slot, ch, gain,0);
/ The 1-9017 card is inserted in slot 1 of LP-9x21, and the range of the data // value from
channel 0 for 1-9017 will be -10 to +10 V.

Remark:

This function can be applied on module: 1-9017.
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B i9017_ ReadAl

Description:

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

Syntax:

[C]
short i9017_ ReadAl(int slot, int iChannel, int iGain, float* fValue)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] Single-end mode—> Range 0 to 15
Differentail mode—> Range 0 to 7
gain : [Input] input range:
0: +/-10.0V,
1. +/-5.0V,
2: +/-25V,
3. +/-1.25V,
4: +/- 20mA.
*fValue : [Output] the floating-point data

Return Value:

0 = No Error
Example:

int slot=1,ch=0,gain=0; // "+/-10V"

float fVal=0.0;

for(ch=0;ch<8;ch++)

{
i9017_ReadAl( slot, ch, gain, & fVal);
printf("\n[%02d]= [ %05.4f ]",ch, gain, fVal);
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B 9017 ReadAlHex

Description:

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

Syntax:

[C]
short i9017_ReadAlHex (int slot, int iChannel,int iGain, short* iValue)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] Single-end mode—> Range 0 to 15
Differentail mode—> Range 0 to 7
gain : [Input] input range:
0: +/-10.0V,
1. +/-5.0V,
2: +/-25V,
3: +/-1.25V,
4: +/- 20mA.
*iValue : [Output] the floating-point data

Return Value:
0 : indicates success.

Not O : indicates failure.

Examples:
int slot=1, ch=0, gain=0;
short hValue= 0.0;
for(ch=0;ch<8;ch++)

{
i9017_ReadAlHex(slot, ch, gain, & hVal);
printf("\n[%02d]= [ %04X ]",ch, gain, hVal);
}
Remark:
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B {9017 ReadGainOffset_Info

Description:

This function is used to obtain the gain and offset values for each input type.

Syntax:

[C]

short i9017_ReadGainOffset_Info(int slot,int Gain,unsigned short* GainValue, short*
OffsetValue)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
gain : [Input] input range:
0: +/-10.0V,
1. +/-5.0V,
2: +/-25V,
3. +/-1.25V,
4: +/- 20mA.

*GainValue : [Output] gain value for the input range

*offsetValue :[Output] offset value for the input range
Return Value:
0 : indicates success.

Not O : indicates failure.

Examples:

unsigned short gVal=0;

short oVal=0;

i9017_ReadGainOffset(slot, gain, &gVal, &oVal);

printf("\nThe Gain and Offset for Calibration is Gain=%u; Offset=%d", gVal, oVal);

Remark:

This function can be applied on module: 1-9017.
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6.3.2 For I-7000/1-9000/1-97000 modules via serial port
6.3.2.1 1-7000 series modules

B Analogin

Description:

This function is used to obtain input value form |-7000 series modules.

Syntax:

[C]
WORD Analogln (WORD wBuf[], float fBuff],char szSend[],char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7005/11/12/13/14/15/16/17/18/19/33
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] Channel number for multi-channel
wBuf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend & szReceive
fBuf : Float Input/Ouput argument table.
fBuff0] : [Output] Analog input value return
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .
: “wBuUf[6]” is the debug setting. If this parameter is set as “1”, user can get
whole command string and result string from szSend[] and szReceive[] respectively.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

float Al,
float fBuf[12];
char szSend[80];
char szReceive[80];
WORD wBuf[12];
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WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7016;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[5] = 0;

wBuf[6] = 1;

Analogln (wBuf, fBuf, szSend, szReceive); // szSend="#02" , szReceive=">+001.9”
Al = fBuff0]; IIAl=1.9

Close_Com(COM3);

Remark:
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B AnaloglnHex

Description:

This function is used to obtain the analog input value in “Hexadecimal” form |-7000 series

modules.

Syntax:

[C]
WORD AnaloglnHex (WORD wBuf[], float fBuff],char szSend[],char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7005/11/12/13/14/15/16/17/18/19/33

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Input] Channel number for multi-channel
wBuf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend & szReceive
wBuUf[7] : [Ouput] The analog input value in “Hexadecimal “ format
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .
: Users have to use DCON utility to set up the analog input configuration of the
module in hex format.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Example:

float Al;

float fBuf[12];

char szSend[80];
char szReceive[80];
WORD wBuf{12];
WORD m_port=3;
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WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[5] = 0;
wBuf[6] = 1;
AnaloginHex (wBuf, fBuf, szSend, szReceive);
Al = wBUf[7]; /I Hex format

Close_Com(COM3);

Remark:

B AnaloginFsr

Description:

This function is used to obtain the analog input value in “FSR” format form 1-7000 series

modules. The “FSR” means “Percent” format.

Syntax:

[C]
WORD AnaloginFsr (WORD wBuf[], float fBuf[],char szSend[],char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7005/11/12/13/14/15/16/17/18/19/33

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] Channel number for multi-channel
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wBuUf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend &szReceive

fBuf : Float Input/Output argument table.
fBuf[0] : [Output] Analog input value return
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .
: Users have to use DCON utility to set up the analog input configuration of the
module in hex format.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float Al;

float fBuf[12];

char szSend[80];

char szReceive[80];

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBUuf[5] = 0;

wBUf[6] = 1;

AnalogInFsr(wBuf, fBuf, szSend, szReceive);
Al = wBUf[7];

Close_Com(COM3);

Remark:
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B AnaloglnAll

Description:

This function is used to obtain the analog input value of all channels form [-7000 series

modules.

Syntax:

[C]
WORD AnaloglnAll (WORD wBuf[], float fBuf[],char szSend[],char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7005/15/16/17/18/19/33
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[6] : [Input] 0 = no save to szSend & szReceive

1 - Save to szSend & szReceive
fBuf : Float Input/Output argument table.
fBuff0] : [Output] Analog input value return of channel_0
fBuff1] : [Output] Analog input value return of channel_1
fBuf[2] : [Output] Analog input value return of channel_2
fBuff3] : [Output] Analog input value return of channel_3
fBuff4] : [Output] Analog input value return of channel_4
fBuff5] : [Output] Analog input value return of channel_5
fBuf[6] : [Output] Analog input value return of channel_6
fBuff7] : [Output] Analog input value return of channel_7
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .
: Users have to use DCON utility to set up the analog input configuration of the
module in hex format.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.
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Examples:

float Al[12];

float fBuf[12];

char szSend[80];

char szReceive[80];
WORD wBuf{12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);

wBuf[0] = m_port;
wBuf[1] = m_address;
wBuf[2] = 0x7017;
wBuf[3] = m_checksum;
wBuf[4] = m_timeout;
wBuUf[6] = 1;

AnalogInAll (wBuf, fBuf, szSend, szReceive);

Al[0] = fBuf[0];
Al[0] = fBuf[1];
Al[0] = fBuf[2];
Al[0] = fBuf[3];
Al[0] = fBuf[4];
Al[0] = fBuf[5];
Al[0] = fBuf[6];
Al[0] = fBuf[7];
Close_Com(COM3);

Remark:
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B ThermocoupleOpen 7011

Description:

This function is used to detect the thermocouple state of I-7011 modules for the supporting
type J, K, T, E, R, S, B, N, C” is open or close. If the response value is “0”, thermocouple
I-7011 is working in close state. If the response value is “1”, thermocouple 1-7011 is working

in open state. For more information please refer to user manual.

Syntax:

[C]
WORD ThermocoupleOpen_7011(WORD wBuff], float fBuf[],char szSend[],

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7011

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Output] response value 0 - the thermocouple is close
response value 1 - the thermocouple is open
wBuf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend & szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

WORD state;

float fBuf[12];

char szSend[80];
char szReceive[80];
WORD wBuf[12];
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WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7011;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[5] = 0;

wBuf[6] = 1;

ThermocoupleOpen_7011(wBuf, fBuf, szSend, szReceive);
state = wBuf[5];

Close_Com(COM3);

Remark:

B SetLedDisplay

Description:

This function is used to configure LED display for specified channel of I-7000 analog input

serial modules.

Syntax:

[C]
WORD SetlLedDisplay (WORD wBUuf[], float fBuf[],char szSend[], char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7013/16/33

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
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wBuf[5] : [Input] Set display channel

wBuUf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend & szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];

char szSend[80];

char szReceive[80];

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7033;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 1; /I Set channel 1 display
wBUf[6] = 1;

SetLedDisplay (wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B GetlLedDisplay

Description:

This function is used to get the current setting of the specified channel for LED display

channel for specified channel of I-7000 analog input serial modules.

Syntax:

[C]
WORD GetLedDisplay (WORD wBuff], float fBuf[],char szSend[], char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe
wBuUf[0] : [Input] COM port number, from 1 to 255
wBuf[1] : [Input] Module address, form 0x00 to OxFF
wBuf[2] : [Input] Module ID, 0x7013/16/33
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Output] Current channel for LED display
0 = channel_0
1 = channel_1

wBuf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend & szReceive
fBuf : Not used
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules .

Return Value:
0 is for Success
Not O is for Failure

Examples:

WORD led;
float fBuf[12];
char szSend[80];
char szReceive[80];
WORD wBuf[12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
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Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7033;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 1;

GetLedDisplay (wBuf, fBuf, szSend, szReceive);

Led = wBuf[5];

Close_Com(COM3);

Remark:
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6.3.2.2 1-9000 series modules
B Analogin_8K

Description:

This function is used to obtain input value form 1-9000 analog input series modules.

Syntax:

[C]
WORD Analogln_8K(DWORD dwBuf[], float fBuff],char szSend[], char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuff1] : [Input] Module address, form 0x00 to OxFF
dwBuUf{2] : [Input] Module ID, 0x9017

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBUuf[5] : [Input] Channel number of analog input module
dwBuf[6] : [Input] 0 = no save to szSend & szReceive

1 = Save to szSend & szReceive
dwBuf[7] : [Input] Slot number.

fBuf : Float Input/Ouput argument table.
fBuff0] : [Output] Analog input value
szSend : [Input] Command string to be sent to I-9000 series modules.

szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float Al;

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_address=1;
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DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9017;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1;

dwBuf[6] = 1;

dwBuf[7] = 1,

Analogin_8K (dwBuf, fBuf, szSend, szReceive);
Al = fBuff0];

Close_Com(COM3);

Remark:

B AnaloginHex_ 8K

Description:
This function is used to obtain input value in “Hexadecimal” form 1-9000 analog input series

modules.

Syntax:

[C]
WORD AnaloginHex_8K(DWORD dwBuf[], float fBuff],char szSend][],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuUff1] : [Input] Module address, form 0x00 to OxFF
dwBuUf{2] : [Input] Module ID, 0x9017

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
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dwBUuf[5] : [Input] Channel number of analog input module
dwBUuf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number.
dwBuf[8] : [Output] The analog input value in Hex format.
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

DWORD Al;

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x9017;
dwBuUf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBUuf[5] = 1;

dwBuf[6] = 1;

dwBuf[7] = 1,
AnaloginHex_8K (dwBuf, fBuf, szSend, szReceive);
Al = dwBuf[8];
Close_Com(COM3);

Remark:
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B AnaloglnFsr_8K

Description:

This function is used to obtain input value in “FSR” form 1-9000 analog input series modules.

The “FSR” means “Percent” format.

Syntax:

[C]
WORD AnaloginFsr_8K(DWORD dwBuff], float fBuf[],char szSend][],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuUf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9017

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] Channel number of analog input module
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 = Save to szSend &szReceive
dwBuf[7] : [Input] Slot number.

fBuf : Float input/Output argument table.
fBuf[0] : [Output] The analog input value.
szSend : [Input] Command string to be sent to 1-9000 series modules.

szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float Al;

float fBuf[12];

char szSend[80];
char szReceive[80];
DWORD dwBuf[12];
DWORD m_port=3;
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DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9017;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1;

dwBuf[6] = 1;

dwBuf[7] = 1,

AnaloginFsr_8K (dwBuf, fBuf, szSend, szReceive);
Al = fBuff0];

Close_Com(COM3);

Remark:
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B AnaloglnAll_8K

Description:

This function is used to obtain input value of all channels form [-9000 analog input series

modules.

Syntax:

[C]
WORD AnalogInAll_8K(DWORD dwBUuff], float fBuf[], char szSend[],char szReceive[])

Parameter:

dwBuf: DWORD Input/Output argument talbe
dwBuf[0] : [Input] COM port number, from 1 to 255
dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9017
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuf[7] : [Input] Slot number.

fBuf : Float input/Output argument table.

fBuf[0] : [Output] Analog input value of channel 0.

fBuf[1] : [Output] Analog input value of channel 1.

fBuf[2] : [Output] Analog input value of channel 2.

fBuf[3] : [Output] Analog input value of channel 3.

fBuf[4] : [Output] Analog input value of channel 4.

fBuf[5] : [Output] Analog input value of channel 5.

fBuf[6] : [Output] Analog input value of channel 6.

fBuf[7] : [Output] Analog input value of channel 7.

szSend : [Input] Command string to be sent to 1-9000 series modules.

szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.
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Examples:

float Al[12];

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x9017;
dwBUuf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuf[6] = 1;

dwBuf[7] = 1;
AnaloglInAll_8K (dwBuf, fBuf, szSend, szReceive);
Al[0] = fBuf[0];

Al[1] = fBuf[1];

Al[2] = fBuf[2];

Al[3] = fBuf[3];

Al[4] = fBuf[4];

Al[5] = fBuf[5];

Al[6] = fBuf[6];

Al[7] = fBuf[7];
Close_Com(COM3);

Remark:
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6.3.2.3 1-97000 series modules
B Analogin_97K

Description:

This function is used to obtain input value form [-97000 series analog input modules.

Syntax:

[C]
WORD Analogin_97K(DWORD dwBuf[], float fBuff],char szSend[],char szReceive][])

Parameter:
dwBuf: DWORD Input/Output argument talbe
dwBUuf[0] : [Input] COM port number, from 1 to 255
dwBuUf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97013/15/16/17/18/19
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBUuf[5] : [Input] Channel number for multi-channel
dwBuf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend & szReceive
fBuf : Float Input/Ouput argument table.
fBuf[0] : [Output] The analog input value return
szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive : [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float Al,

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_address=1;
DWORD m_timeout=100;

LP-9x21 SDK Manual, V1.3 Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered. Page: 154



DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97017;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1;

dwBuf[6] = 1;

Analogin_97K(dwBuf, fBuf, szSend, szReceive);
Al = fBuff0];

Close_Com(COM3);

Remark:

B AnaloglnHex_ 97K

Description:
This function is used to obtain input value in “Hexadecimal” form 1-97000 series analog input

modules.

Syntax:

[C]
WORD AnaloginHex_97K(DWORD dwBuff], float fBuf[],char szSend[],

char szReceive][])

Parameter:
dwBuf: DWORD Input/Output argument talbe
dwBuf[0] : [Input] COM port number, from 1 to 255
dwBuUff1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97013/15/16/17/18/19
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuff4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] Channel number for multi-channel
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dwBUuf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend & szReceive

dwBUuf[7] : [Output] The analog input value in “Hex” format.

fBuf : Not used.

szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive : [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

DWORD Al;

float fBuf[12];

char szSend[80];

char szReceive[80];

DWORD dwBuf{12];

DWORD m_port=3;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97017;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBUuf[5] = 1;

dwBuf[6] = 1;

AnaloginHex_97K(dwBuf, fBuf, szSend, szReceive);
Al = dwBuf[8];

Close_Com(COM3);

Remark:
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B AnaloginFsr_97K

Description:
This function is used to obtain input value in “FSR” form 1-97000 series analog input

modules.

Syntax:

[C]
WORD AnalogInFsr_97K(DWORD dwBuf]], float fBuf[],char szSend]],

char szReceive][])

Parameter:
dwBuf: DWORD Input/Output argument talbe
dwBuf[0] : [Input] COM port number, from 1 to 255
dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuff2] : [Input] Module ID, 0x97013/15/16/17/18/19
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] Channel number for multi-channel
dwBuf[6] : [Input] 0 = no save to szSend & szReceive
1 > Save to szSend & szReceive
fBuf : Float Input/Ouput argument table.
fBuff0] : [Output] The analog input value
szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive : [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

DWORD Al;

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_address=1;
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DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97017;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1;

dwBuf[6] = 1;

AnaloginHex_97K(dwBuf, fBuf, szSend, szReceive);
Al = fBuff0];

Close_Com(COM3);

Remark:
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B AnaloglnAll_97K

Description:
This function is used to obtain input value of all channels form [-97000 series analog input

modules.

Syntax:

[C]
WORD AnaloglnAll_97K(DWORD dwBuf[], float fBuff],char szSend[],

char szReceive][])

Parameter:
dwBuf: DWORD Input/Output argument talbe
dwBuf[0] : [Input] COM port number, from 1 to 255
dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuff2] : [Input] Module ID, 0x97013/15/16/17/18/19
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[6] : [Input] 0 = no save to szSend & szReceive
1 - Save to szSend & szReceive
fBuf : Float Input/Ouput argument table.
fBuff0] : [Output] Analog input value of channel 0
fBuff1] : [Output] Analog input value of channel 1
fBuf[2] : [Output] Analog input value of channel 2
fBuff3] : [Output] Analog input value of channel 3
fBuff4] : [Output] Analog input value of channel 4
fBuff5] : [Output] Analog input value of channel 5
fBuf[6] : [Output] Analog input value of channel 6
fBuff7] : [Output] Analog input value of channel 7
szSend : [Input] Command string to be sent to I-97000 series modules.
szReceive : [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.
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Examples:

float Al[12];

DWORD Al;

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x97017;
dwBuf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuf[6] = 1;
AnalogInAll_97K(dwBuf, fBuf, szSend, szReceive);
Al[0] = fBuf[0];

Al[1] = fBuf[1];

Al[2] = fBuf[2];

Al[3] = fBuf[3];

Al[4] = fBuf[4];

Al[5] = fBuf[5];

Al[6] = fBuf[6];

Al[7] = fBuf[7];
Close_Com(COM3);

Remark:
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6.4 Analog Output Functions

6.4.1 For 1-9000 modules via parallel port
H {9024 Initial

Description:

This function is used to initialize the 1-9024 module in the specified slot. You must implement

this function before you try to use the other 1-9024 functions.

Syntax:
[C]
short 19024 _Initial(int slot)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)

Return Value:
None
Examples:
int slot=1;
9024 _Initial(slot);
/I The 1-9024 is inserted in slot 1 of LP-9x21 and initializes the 1-9024 module.

Remark:

This function can be applied on module: 1-9024.
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B 9024 VoltageOut

Description:

This function is used to send the voltage float value to the 1-9024 module with the specified

channel and slot in the LP-9x21 system.

Syntax:

[C]
void 19024 VoltageOut(int slot, int ch, float data)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] Output channel (Range: 0 to 3)
data : [Input] Output data with engineering unit (Voltage Output: -10 to +10)

Return Value:

None

Examples:
int slot=1, ch=0;
float data=3.0f;
19024 _Initial(slot);
19024 _VoltageOut(slot, ch, data);
//The 1-9024 module output the 3.0V voltage from the channel 0.

Remark:

This function can be applied on module: 1-9024.

LP-9x21 SDK Manual, V1.3 Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered. Page: 162



B {9024 CurrentOut

Description:

This function is used to initialize the 1-9024 module in the specified slot for current
output. Users must call this function before trying to use the other 1-9024 functions for

current output.

Syntax:

[C]
void 19024 CurrentOut(int slot, int ch, float cdata)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] Output channel (Range: 0 to 3)
cdata : [Input] Output data with engineering unit (Current Output: 0 to 20 mA)

Return Value:

None

Examples:
int slot=1, ch=0;
float cdata=10.0f;
9024 _Initial(slot);
i9024_CurrentOut(slot, ch, data);
/[ Output the 10.0mA current from the channel 0 of 1-9024 module.

Remark:

This function can be applied on module: 1-9024.
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B 19024 VoltageHexOut

Description:
This function is used to send the voltage value in the Hex format to the specified channel in

the 1-9024 module, which is inserted in the slot in the LP-9x21 system.

Syntax:

[C]
void 19024 VoltageHexOut(int slot, int ch, int hdata)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] Output channel (Range: 0 to 3)
hdata : [Input] Output data with hexadecimal

(data range: Oh to 3FFFh - Voltage Output: -10 to 10V)

Return Value:

None

Examples:
int slot=1, ch=0; data=0x3000;
19024 _Initial(slot);
i9024_VoltageHexOut(slot, ch, data);
/I The 1-9024 module output the 5.0V voltage from the channel 0.

Remark:

This function can be applied on module: 1-9024.
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B 9024 CurrentHexOut

Description:
This function is used to send the current value in the Hex format to the specified
channel in the analog output module 1-9024, which is plugged into the slot in the LP-9x21

system.

Syntax:

[C]
void 19024 CurrentHexOut(int slot, int ch, int hdata)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] Output channel (Range: 0 to 3)
hdata : [Input] Output data with hexadecimal

(data range: Oh to 3FFFh = Current Output: 0 to +20mA)

Return Value:

None
Examples:

int slot=1, ch=0; data=0x2000;

19024 _Initial(slot);

i9024 CurrentHexOut(slot, ch, data);

// Output the 10.0mA current from the channel 0 of 1-9024 module.

Remark:

This function can be applied on module: 1-9024.
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6.4.2 For 1-7000/1-9000/1-97000 modules via serial port
6.4.2.1 1-7000 series modules
B AnalogOut

Description:

This function is used to obtain analog value from analog output module of I-7000 series
modules.

Syntax:

[C]
WORD AnalogOut(WORD wBuf[], float fBuff],char szSend][], char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7016/21/22/24

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Input] The analog output channel number
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Float Input/Ouput argument table.
fBuff0] : [Input] Analog output value
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];

char szSend[80];
char szReceive[80];
WORD wBuf{12];
WORD m_port=3;
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WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7016;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

/l wBuf[5] = 0; /[ 1-7016 no used
wBuf[6] = 1;
fBuf[0] = 3.5 /I Excitation Voltage output +3.5V

”

AnalogOut (wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

LP-9x21 SDK Manual, V1.3 Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered. Page: 167



B AnalogOutReadBack

Description:
This function is used to obtain read back the analog value of analog output modules of
[-7000 series modules. There are two types of read back functions, as described in the
following :

1. Last value is read back by $AA6 command

2. Analog output of current path is read back by $AA8 command

Syntax:

[C]
WORD AnalogOutReadBack(WORD wBuff], float fBuff],char szSend][],
char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe
wBuUf[0] : [Input] COM port number, from 1 to 255
wBuUf[1] : [Input] Module address, form 0x00 to OxFF
wBuf[2] : [Input] Module ID, 0x7016/21/22/24

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Input] 0 : command $AA6 read back

1 : command $AA8 read back
1) When the module is I-7016: Don't care.
2) When the module is |1-7021/22, analog output of current path
read back ($AA8)
3) When the module is |I-7024, the updating value in a specific
Slew rate ($AA8)
(For more information, please refer to 1-7021/22/24 manual)
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
wBuUf[7] : [Input] The analog output channel No. (0 to 3) of module 1-7024
No used for single analog output module

fBuf : Float Input/Ouput argument table.
fBuff0] : [Output] Analog output read back value
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules.
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Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

Float Volt;

float fBuf[12];

char szSend[80];

char szReceive[80];
WORD wBuf[12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;
wBuf[1] = m_address;
wBuf[2] = 0x7021;
wBuf[3] = m_checksum;
wBuf[4] = m_timeout;

wBuUf[5] = 0; /l $AA6 command

wBuf[6] = 1;

wBuf[7] = 1;

AnalogOutReadBack (wBuf, fBuf, szSend, szReceive);

Volt = fBuf[0]; /I Receive: “101+2.57” excitation voltage , Volt=2.57

Close_Com(COM3);

Remark:
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B AnalogOutHex

Description:

This function is used to obtain analog value of analog output modules through Hex format.

Syntax:

[C]
WORD AnalogOutHex(WORD wBUuf[], float fBuf[],char szSend[], char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7021/21P/22

wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Input] The analog output channel number

(No used for single analog output module)
wBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive

wBuf[7] : [Input] Analog output value in Hexadecimal data format
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.
Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];
char szSend[80];
char szReceive[80];
WORD wBuf[12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
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wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7022;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 1; /I channel 1
wBuf[6] = 1;

wBuUf[7] = 0x250

AnalogOutHex (wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B AnalogOutFsr

Description:

This function is used to obtain analog value of analog output modules through % of span
data format. This function only can be used after analog output modules is set as “FSR”

output mode.

Syntax:

[C]
WORD AnalogOutFsr(WORD wBuf[], float fBuf[],char szSend[], char szReceive[])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7021/21P/22

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] The analog output channel number
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(No used for single analog output module)

wBuUf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Float Input/Output argument table.
FBuf[0] : [Input] Analog output value in % of Span data format.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];

char szSend[80];

char szReceive[80];
WORD wBuf{12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;
wBuf[1] = m_address;
wBuf[2] = 0x7022;
wBUuf[3] = m_checksum;
wBuf[4] = m_timeout;

wBuUf[5] = 1; /[ channel 1
wBUf[6] = 1;
fBuf[0] = 50

AnalogOutFsr (wBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B AnalogOutReadBackHex

Description:
This function is used to obtain read back the analog value of analog output modules in Hex
format for 1-7000 series modules. There are two types of read back functions, as described
in the following :

1. Last value is read back by $AA6 command

2. Analog output of current path is read back by $AA8 command

Syntax:

[C]
WORD AnalogOutReadBackHex(WORD wBuf[], float fBuff],char szSend[],

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7021/21P/22

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] 0 : command $AA6 read back

1 : command $AA8 read back
wBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
wBuf[7] : [Input] The analog output channel No.

No used for single analog output module

wBuUf[9] : [Output] Analog output value in Hexadecimal data format.
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules.

Return Value:
0: The function was successfully processed.

Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.
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Examples:

WORD Volt;

float fBuf[12];

char szSend[80];

char szReceive[80];

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7021;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 0; /l command $AA6
wBuUf[6] = 1;

wBuUf[7] = 0;

AnalogOutReadBackHex (wBuf, fBuf, szSend, szReceive);
Volt = wBuf[9];

Close_Com(COM3);

Remark:
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B AnalogOutReadBackFsr

Description:
This function is used to obtain read back the analog value of analog output modules throuth
% of span data format for I-7000 series modules. There are two types of read back functions,
as described in the following :

1. Last value is read back by $AA6 command

2. Analog output of current path is read back by $AA8 command

Syntax:

[C]
WORD AnalogOutReadBackFsr(WORD wBuff], float fBuf[],char szSend[],

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

wBuUf[0] : [Input] COM port number, from 1 to 255

wBuf[1] : [Input] Module address, form 0x00 to OxFF

wBuf[2] : [Input] Module ID, 0x7021/21P/22

wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] 0 : command $AA6 read back

1 : command $AA8 read back
wBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
wBuf[7] : [Input] The analog output channel No.

No used for single analog output module

fBuf : Float input/output argument table.
fBuf[0] : [Output] Analog output value in % Span data format.
szSend : [Input] Command string to be sent to I-7000 series modules.

szReceive : [Output] Result string receiving from [-7000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.
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Examples:

float Volt;

float fBuf[12];

char szSend[80];

char szReceive[80];
WORD wBuf{12];
WORD m_port=3;
WORD m_address=1;
WORD m_timeout=100;
WORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;
wBuf[1] = m_address;
wBuf[2] = 0x7021;
wBuf[3] = m_checksum;
wBuf[4] = m_timeout;

wBuUf[5] = 0; /l command $AA6
wBuUf[6] = 1;

wBuUf[7] = 0;

AnalogOutReadBackFsr (wBuf, fBuf, szSend, szReceive);
Volt = fBuf[0];

Close_Com(COM3);

Remark:
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6.4.2.2 1-9000 series modules
B AnalogOut 9K

Description:

This function is used to obtain analog value of analog output module for 1-9000 series

modules.

Syntax:

[C]
WORD AnalogOut_8K(DWORD dwBuf[], float fBuff],char szSend][], char szReceive[])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuff1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9024

dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuff4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] The defined analog output channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 = Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number

fBuf : Float Input/Ouput argument table.
fBuf[0] : [Input] Analog output value
szSend : [Input] Command string to be sent to 1-9000 series modules.

szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_address=1;
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DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9024;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 1;

dwBuf[7] = 1,

fBuf[0] = 2.55

AnalogOut_8K (dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B AnalogOutReadBack 9K

Description:
This function is used to read back the analog value of analog output module for [-9000 series

modules.

Syntax:

[C]
WORD AnalogOutReadBack _8K(DWORD dwBuf[], float fBuf[],char szSend][],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuUf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9024

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] The defined analog output channel No.
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dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number

fBuf : Float Input/Ouput argument table.
fBuff0] : [Input] Analog output value
szSend : [Input] Command string to be sent to 1-9000 series modules.

szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float Valot;

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x9024;
dwBUuf[3] = m_checksum;
dwBuf[4] = m_timeout;

dwBuf[5] = 1,
dwBuf[6] = 1;
dwBuf[7] = 1,

AnalogOutReadBack_8K (dwBuf, fBuf, szSend, szReceive);
Volt = fBuf[0];
Close_Com(COM3);

Remark:
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B ReadConfigurationStatus_9K

Description:

This function is used to read configuration status of analog output module for I-9000 series

modules.

Syntax:

[C]
WORD ReadConfigurationStatus_8K(DWORD dwBuf{], float fBuf[],char szSend]],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9024

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] The defined analog output channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuf[7] : [Input] Slot number
dwBuf[8] : [Output] Output range: 0x30, 0x31,0x32
dwBuf[9] : [Output] Slew rate
fBuf : Not used.
szSend : [Input] Command string to be sent to I-9000 series modules.
szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.
Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];
char szSend[80];
char szReceive[80];
DWORD Status;
DWORD Rate;
DWORD dwBuf{12];
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DWORD m_port=3;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9024;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 1;

dwBuf[7] = 1,

ReadConfigurationStatus_8K (dwBuf, fBuf, szSend, szReceive);
Status = dwBuf[8];

Rate = dwBuf[9];

Close_Com(COM3);

Remark:

B SetStartUpValue 9K

Description:
This function is used to setting start-up value of analog output module for I-9000 series

modules.

Syntax:

[C]
WORD SetStartUpValue_8K(DWORD dwBuf[], float fBuf[],char szSend[],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe
dwBuf[0] : [Input] COM port number, from 1 to 255
dwBuff1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9024
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dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBUuf[5] : [Input] The defined analog output channel No.
dwBUuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBUuf[7] : [Input] Slot number
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-9000 series modules.
szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x9024;
dwBUuf[3] = m_checksum;
dwBuf[4] = m_timeout;

dwBuf[5] = 1,
dwBuf[6] = 1;
dwBuf[7] = 1,

SetStartUpValue_8K (dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B SetStartUpValue 9K

Description:

This function is used to read start-up value of analog output module for I-9000 series

modules.

Syntax:

[C]
WORD ReadStartUpValue 8K(DWORD dwBuf]], float fBuf[],char szSend[],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9024

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] The defined analog output channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 = Save to szSend &szReceive
dwBuf[7] : [Input] Slot number

fBuf : Float input/output argument table.
fBuff0] : [Output] Start-Up value.
szSend : [Input] Command string to be sent to I-9000 series modules.

szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.
Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float StartUp;
float fBuf[12];
char szSend[80];
char szReceive[80];
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_address=1;
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DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;
dwBuf[6] = 1;
dwBuf[7] = 1,

ReadStartUpValue_8K (dwBuf, fBuf, szSend, szReceive);
StartUp = fBuf[0];
Close_Com(COM3);

Remark:
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B AnalogOutReadBack 9K

Description:

This function is used to read back the analog value of analog output module for [-9000 series

modules.

Syntax:

[C]
WORD AnalogOutReadBack 8K(DWORD dwBuf[], float fBuf[],char szSend][],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x9024

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] The defined analog output channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 = Save to szSend &szReceive
dwBuf[7] : [Input] Slot number

fBuf : Float Input/Ouput argument table.
fBuff0] : [Input] Analog output value
szSend : [Input] Command string to be sent to I-9000 series modules.

szReceive :  [Output] Result string receiving from 1-9000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.
Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float Volt;
float fBuf[12];
char szSend[80];
char szReceive[80];
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_address=1;
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DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x9024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;
dwBuf[6] = 1;
dwBuf[7] = 1,

AnalogOutReadBack_8K(dwBuf, fBuf, szSend, szReceive);
Volt = fBuf[0];
Close_Com(COM3);

Remark:
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6.4.2.3 1-97000 series modules
B AnalogOut_97K

Description:

This function is used to output input value form 1-97000 series analog input modules.

Syntax:

[C]
WORD AnalogOut_97K(DWORD dwBuf[], float fBuf[],char szSend[],char szReceive[])

Parameter:
dwBuf: DWORD Input/Output argument talbe
dwBuf[0] : [Input] COM port number, from 1 to 255
dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97024
dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] Channel number for multi-channel
dwBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Float Input/Ouput argument table.
fBuff0] : [Output] The analog output value
szSend : [Input] Command string to be sent to I-97000 series modules.
szReceive : [Output] Result string receiving from 1-97000 series modules .

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf{12];
DWORD m_ port=3;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
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Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97024;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1;
dwBuf[6] = 1;
fBuf[0] = 2.55; //+2.55V

AnalogOut_97K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B AnalogOutReadBack 97K

Description:
This function is used to read back the analog value of analog output module for 1-97000
series modules. There are two types of read back functions, as described in the following:

1. Last value is read back by $AA6 command

2. Analog output of current path is read back by $AA8 command

Syntax:

[C]
WORD AnalogOutReadBack 97K(DWORD dwBUuf[], float fBuf[],char szSend][],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuUf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97024

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] The defined analog output channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Float Input/Ouput argument table.
fBuff0] : [Outut] Analog output read back value
szSend : [Input] Command string to be sent to 1-97000 series modules.

szReceive :  [Output] Result string receiving from 1-97000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float Volt;

float fBuf[12];

char szSend[80];
char szReceive[80];
DWORD dwBuf[12];
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DWORD m_port=3;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97024;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 1;

AnalogOutReadBack 97K (dwBuf, fBuf, szSend, szReceive);
Volt = fBuf[0];

Close_Com(COM3);

Remark:

B ReadConfigurationStatus 97K

Description:
This function is used to read configuration status of analog output module for 1-97000 series

modules.

Syntax:

[C]
WORD ReadConfigurationStatus_97K(DWORD dwBuf{], float fBuf[],char szSend[],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuUf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97024

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBUuf[5] : [Input] The defined analog output channel No.
dwBuf[6] : [Input] 0 = no save to szSend & szReceive
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1 > Save to szSend & szReceive
dwBUuf[7] : [Input] Slot number
dwBuf[8] : [Output] Output range: 0x30, 0x31,0x32
dwBuff9] : [Output] Slew rate
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive :  [Output] Result string receiving from 1-97000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD Status;

DWORD Rate;

DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x97024;
dwBUuf[3] = m_checksum;
dwBuf[4] = m_timeout;

dwBuf[5] = 1,
dwBuf[6] = 1;
dwBuf[7] = 1,

ReadConfigurationStatus_97K (dwBuf, fBuf, szSend, szReceive);
Status = dwBuf[8];

Rate = dwBuf[9];

Close_Com(COM3);

Remark:
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B SetStartUpValue 97K

Description:

This function is used to setting start-up value of analog output module for 1-97000 series

modules.

Syntax:

[C]
WORD SetStartUpValue_97K(DWORD dwBUuf[], float fBuf[],char szSend[],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97024

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] The defined analog output channel No.
dwBuf[6] : [Input] 0 = no save to szSend & szReceive

1 > Save to szSend & szReceive
dwBuf[7] : [Input] Slot number
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-97000 series modules.
szReceive :  [Output] Result string receiving from 1-97000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.

Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

float fBuf[12];

char szSend[80];

char szReceive[80];
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
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Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97024;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,
dwBuf[6] = 1;
dwBuf[7] = 1,

SetStartUpValue_97K (dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

LP-9x21 SDK Manual, V1.3 Copyright © 2016 ICP DAS Co., Ltd. All Rights Resvered. Page: 193



B ReadStartUpValue 97K

Description:
This function is used to setting start-up value of analog output module for 1-97000 series

modules.

Syntax:

[C]
WORD SetStartUpValue_ 97K(DWORD dwBUuf[], float fBuf[],char szSend[],
char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

dwBuf[0] : [Input] COM port number, from 1 to 255

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 0x97024

dwBUuf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] The defined analog output channel No.
dwBuf[6] : [Input] 0 = no save to szSend & szReceive

1 = Save to szSend & szReceive
dwBuf[7] : [Input] Slot number

fBuf : Float input/output argument table.
fBuff0] : Start-Up value.
szSend : [Input] Command string to be sent to 1-97000 series modules.

szReceive :  [Output] Result string receiving from 1-97000 series modules.

Return Value:
0: The function was successfully processed.
Other: The processing failed.
Refer to Chapter 6.7: “Error Code Definitions” for details of other returned values.

Examples:

Float StartUp;
float fBuf[12];
char szSend[80];
char szReceive[80];
DWORD dwBuf[12];
DWORD m_port=3;
DWORD m_address=1;
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DWORD m_timeout=100;

DWORD m_checksum=0;

Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x97024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuff5] = 0;
dwBuf[6] = 1;
dwBuf[7] = 1,

ReadStartUpValue_97K(dwBuf, fBuf, szSend, szReceive);
StartUp = fBuf[0];
Close_Com(COM3);

Remark:
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6.5 Error Code Explanation
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7. Demos for LP-9x21 Modules With C Language

In this section, we will focus on examples for the description and application of the control
functions on the 1-7000/1-9000/1-97K series modules for use with the LP-9x21. After installing
the LP-9x21 SDK, the demo programs provided below can be found in the

“c:/lcygwin/LinCon8k/examples” folder.

7.1 DIO Control Demo for I-7k Modules

The i7kdio.c demo application illustrates how to control DI/DO function using an |-7050
module (8 DO channels and 7 DI channels) connected to an RS-485 network. The address
of the module is 02 and the Baud Rate is 9600 bps.

The result of executing this demo program is that DO channels 0 to 7 on the I-7050 module
will be set as the output channels, and DI channel 2 on the I-7050 module will be set as the

input channel. The source code for the demo program is as follows:

#include<stdio.h>
#include<stdlib.h>
#include "msw.h"

char szSend[80], szReceive[80], ans;

WORD wBuf[12];

float fBuf[12];

I */
int main()

{

int wRetVal;
/I Check Open_Com3
wRetVal = Open_Com(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
if (WRetVal > 0) {
printf("open port failed\n");
return (-1);

}
/[ % 7050 DO && DI Parameter *******

wBuf[0] = 3; // COM Port

wBuf[1] = 0x02; // Address

wBuf[2] = 0x7050; /I'ID

wBuf[3] = 0; /Il CheckSum disabled
wBuf[4] = 100; /[ TimeOut , 100 milliseconds
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wBUuf[5] = 0xOf; // Set 8 DO Channels to ON
wBuf[6] = 0; /I Debug string
// 7050 DO Output
wRetVal = DigitalOut(wBuf, fBuf, szSend, szReceive);
if (wRetVal)
printf("DigitalOut_7050 Error !, Error Code=%d\n", wRetVal);

printf("The DO of 7050 : %u \n", wBuf[5]);

/1 7050 DI Input
Digitalin(wBuf, fBuf, szSend, szReceive);
printf("The DI of 7050 : %u \n", wBuf[5]);

Close_Com(COMB3);
return O;

¥
Follow the procedure below to achieve the desired results:

STEP 1: Write i7kdio.c

Copy the above source code above to a blank text file and save it using the name - i7kdio.c

or open the file from the C:\cygwin\LinCon8k\examples\i7k folder.

STEP 2: Compile i7kdio.c to an executable file - i7kdio.exe

Two methods can be used to compile the program, each of which is introduced here:
Method One — Using a Batch File (Icc.bat)

Open the LP-9x21 Build Environment by clicking the Start > Programs > ICPDAS > LP-9x21
SDK > LP-9x21 Build Environment to open LP-9x21 SDK window, and change the path to

C:\cygwin\LinCon8k\examples\i7k. To compile the i7kdio.c file to an executable file, type Icc
i7kdio. (refer to Fig. 7-1)

iment Configure ——————————————
CArm based>

' i7kaio.c i7kaio.exe i7kdio.c i?kdio.exe
4 File<s> £49.849 h
2 Dirds> 13.708,.982.912 hy

C:scyguwinsLinConBkhexamplessivks

Fig. 7-1
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Method Two — Using Compile Instructions

When using this method, type cd C:\cygwin\LinCon8k\examples\i7k command prompt to

change the path. To compile i7kdio.c to an executable file, type arm-linux-gnueabihf-gcc
-I../../include —Im —o i7kdio.exe i7kdio.c ../../lib/libi8k.a (refer to Fig. 7-2).

< LinPAC-9x2x Build Environment

C:xDocuments and SettingssCindysDesktop>CHD.EXE sk c:icwpguwinsLinCon8kssetenv.hat
LinPAC-7808 SDK Environment Configure

Target :ICPDAS LinPAC—7808 C(Arm based?

Work Directory :GC:sCyguinsLinGConBk

C:seyguinsLinCon8kicd examples ik

CiscpguinsLinCon8ksexamples~i?klarm—linux—gce —-I..- .. include —Im —o i7kdio.exe
[i?kdio.c ..-../1libs1ibiBk.a

CisoyguinsLinCon8ksexamplessi?kidirsw

Uplume in drive C has no label.

Uolume Serial Mumber is 6CF3-2221

Dirvectory of CoscygwinsLinConBkexamples*iYk

[.1] | P | i?kaio.c i7kaio.exe i?kdioc.c i?kdio.exe
4 File<s> 549 .84% bytes
2 Divds)> 413.7880.5601.584 hutes free

CiscygwinsLinConB8kexamples~i?k>

Fig. 7-2

STEP 3: Transfer i7kdio.exe to the LP-9x21

Two methods can be used to transfer the executable file to the LP-9x21, each of which is
introduced here.

Method One — Using an FTP application

Step 1: Open a FTP application and create a new FTP connection. Enter the login details for
the LP-9x21, including the Host name (or IP address), Username and Passeord. The default
value for the User_Name is ‘root’ and the Password is ‘icpdas’. Click the “Connect”

button to connect to the ftp server on the LP-9x21. Refer to Fig.7-3 below for more details.

E My Sites

éﬂ General

: Host Marne Usemame

| 192.168.0.200 (roat

|| Pazzword [#] Pazsive Mode

1 [¥] 5 ave Password
FPort : _|"TIEDL:H |zecs] Initial Host Faolder
[21 (120 (2
Initial Local Folder Comment

| &R Add = [lelate @J
Friosy Setup |

Fig.7-3
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Step2: Upload the file i7kdio.exe file to the LP-9x21. (refer to Fig.7-4).

1 dhep_1.pg

I dhep_2.ipg

El FRUNLOG.TXT

ﬁ Hazt2tut exe

=] OEMROM BIN

] sCanNDpISk.LOG

El SETURSLG THT

|_’*-] ShowPic.ocx

@ troy_derm. pia

E’ pdate. java On PC

ifkdio.exe
[Ipdate. ktml

E acrocrashlog.html

M helioword xe e

|2 ] *

=8
_1! I Applications
"‘ | I Documents
'____| Settings
@ pofle  5n LinPAC EE Bytes

Lj helloworld. sas nkKE
= iPkdio.class 1 KR
| ENpEEETE | 230 KB
| = Phdiojava 1EB
:5: EIHLEHE 12 KB
i '[ﬁ int s Eme 12 KB
ﬂ int- sz canexe 14 KB
@ int_s3_can.exe 14 KB
Fint_s3 can_new exe 14 KB
[ﬁ ift_z3_testexe 13 kB
@ pork exe 11 KB

Fig.7-4

Step 3: Choose i7kdio.exe in the LP-9x21 and Click the right mouse button to select the
“‘Permissions” option for the menu. Enter “777” in the Numeric textbox to set the file

permissions to readable, writeable, and executable. Refer to Fig.7-5 and 7-6 below for more

details.
|;f“'1 4
| [ Apphcations
71 Documents

.:J Settings

@ profile 26 Bytes

:j hell-:uwu:urlu:l Exe 10KB
1KE
230KB

i B |?'k|:|||:| |a~.fa [

ﬁlnt.e:-:e

| Eint_sle:-:e
. Eint $2_can.e F.E Delete
Fint_s3_can. E‘% Fefrezh

.ﬁlnt 3 can | —
_ﬁ |nt_33_test.e_ Rename
M partexe Make Folder
Wigw 2
Fig.7-5

Hame: i-i?kdicu.e:-:e |

Location: /root!
Size: 230 KB
Modified: 200240/5

Permizsions -\

Head Write Execute

Diwrer:
Group:;
Al Lzers:

Mumeric: |777 !

| ok || cencel |

Fig.7-6

Method Two — Using a DOS Command Prompt

Open DOS Command Prompt and enter the |P_Address of the server on the LP-9x21 in

order to connect to the ftp server of the LP-9x21. Enter the User Name (the default value is

root) and Password (the default value is icpdas) to login to the LP-9x21 ftp server.

Files must be transferred in binary mode, so type “bin” to set the mode.
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At Command Prompt, type put c:/cygwin/lincon8k/examples/i7k/i7kdio.exe i7kdio.exe to
transfer the i7kdio.exe file to the LP-9x21. Once the file has been transferred, the “Transfer

complete” message will be displayed. Refer to Fig. 7-7 below for more details.

¢ DAWINDOWSSystem32'emd exe - ftp 192.168.0.200

D:sDocuments and Settings“RichardFang ftp 192.168.8.288

Connected to 172.168.0.208.

228 localhost FIP server (GHU inetutils 1.4.2>» ready.
User (192.168.0.200:<none?>:| root

331 Pazsword reouired for root.

iPa:sunrd:
:.:]E_ H':ﬂ":l H.Elﬂ

238 User root logged in.
ftp> bhin

208 T'!:”H,." cet ta 1.

tpk put c:scygwinslincon8krexanples/17k/17kdio.exe iVkdio.exe
208 FPUHI command sucessiul.

58 Opening BIMARY mode data connection for ' iYhkdio.exe’.

226 Tranzfer complete.

fep: 272898 bytes sent in 2.778econds 98.66Kbytesssec.

ftp>

Fig. 7-7

STEP 4: Use a free SSH software Pietty or Putty to the LP-9x21 to execute i7kdio.exe

At the Command Prompt, type _telnet IP_ Address of the LP-9x21 to establish a connection to
the LP-9x21. Enter User Name (the default value is root) and Password (the default value
is icpdas) to login to the LP-9x21. Refer to Fig. 7-8.

& PuTTY Configuration

Cateqon:
R Sezsion Bazic options for pour PuT T seszion
* Tﬁtrminal S pecify the destination you want to connect to
: E::Zzinn Host Mame [or IP address] Port

192.168.0.202 22

Connection pe:

(JRaw O Telnet O Rlogin 8 55H ) Serial
.

Fig. 7-8

At Command Prompt, type chmod 777 i7kdio.exe to set the i7kdio.exe file to executable, and

then type i7kdio.exe to execute the i7kdio.exe file. Refer to Fig. 7-9 below for more details.
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£ root@LP-9000: ~

Fig. 7-9

The message “The DO of I-7050 : 255 (=2 * 8 - 1 )" indicates that DO channels 0 to 7 will be
used to output data, and the message “The DI of I-7050 : 123 (=127 - 2 * 2')” indicates that

DI channel 2 will be used as the input channel.

7.2 AIO Control Demo for I-7k Modules

The i7kaio.c demo application illustrates how to control the AlI/AO functions using an |-7017
module (8 Al channels) and an [-7021 modules (1 AO channel) connected to an RS-485
network. The addresses for the 1-7021 and 1-7017 modules are 05 and 03, respectively,
and the baudrate for both modules is 9600 bps.

The result of executing this demo program is that the AO channel on the 1-7021 module will
be set to output a voltage of 3.5V, and Al channel 2 on the I-7017 module will be set as the

input channel. The source code for this demo program is as follows:

#include<stdio.h>

#include<stdlib.h>

#include "msw.h"

char szSend[80], szReceive[80];

WORD wBuf{12];

float fBuf[12];

I */
int main()

{

inti,j, wRetVal;
DWORD temp;
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wRetVal = Open_Com(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
if (wWRetVal > 0) {
printf("open port failed\n");

return (-1);
}
/[--- Analog output ----  **** 7021 -- AO ****
i=0;
wBuf[0] = 3; // COM Port
wBuf[1] = 0x05; // Address
wBuf[2] = 0x7021; /111D
wBuf[3] = 0; /Il CheckSum disable
wBuf[4] = 100; // TimeOut , 100 milliseconds
IIwBUf[5] = i /I Not used if module ID is 7016/7021
/I Channel No.(0 to 1) if module ID is 7022
/I Channel No.(0 to 3) if module ID is 7024
wBuf[6] = 0; /I string debug
fBuf[0] = 3.5; // Analog Value
wRetVal = AnalogOut(wBuf, fBuf, szSend, szReceive);
if (wRetVal) /I There was an error with the Analog Output on the |-7021
printf("AO of 7021 Error !, Error Code=%d\n", wRetVal);
else

printf("AO of 7021 channel %d = %f \n",i,fBuf{0]);

//--- Analog Input ----  **** 7017 -- Al ****
j=1

wBuUf[0] = 3; /[ COM Port

wBuf[1] = 0x03; /[ Address

wBuf[2] = 0x7017; /1D

wBuf[3] = 0; /I CheckSum disabled

wBuf[4] = 100; /[ TimeOut , 100 milliseconds

wBuf[5] = j; /I Channel of Al

wBuf[6] = 0; /I Debug string

wRetVal = Analogin(wBuf, fBuf, szSend, szReceive);

if (wRetVal) /I There was an error with the Analog Input on the 1-7017
printf("Al of 7017 Error !, Error Code=%d\n", wRetVal);

else

printf("Al of 7017 channel %d = %f \n",j,fBuf[0]);

Close_Com(COM3);
return O;

Fig. 7-10 illustrates the result of execution.
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Fig. 7-10

7.3 DIO Control Demo for I-97K Modules

When using I-97K DIO modules to perform 1/O control on the LP-9x21, the program will be
slightly different, depending on the location of the I1-97K modules. The code will need to be

modified depending on the configuration of the [-97K modules.

If there are [-97KW DIO modules inserted in the slots on the LP-9x21, the “Open_Slot()”
and “ChangeToSlot()” functions, must be called before other functions for the [-97KW
modules and used, and the “Close_Slot()* function also needs to be called at the end of the

program.

The 197Kdio.c demo program will illustrates how to control the DI/DO function using an
1-97054 module (8 DO channels and 8 DI channels). The module is in slot 3 on the LP-9x21.
The address and baudrate in the LP-9x21 are 00 and 115200 respectively, they were fixed
by library.

The result of this demo program is that DO channels 0 to 7 on the 1-97054 module will be se
as the output channels, and DI channel 1 on the 1-97054 module will be set as the input

channel. The source code for this demo program is as follows:

#include<stdio.h>
#include<stdlib.h>
#include "msw.h"

char szSend[80], szReceive[80];
DWORD dwBuf[12];
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float fBuf[12];

int main()

{
int i, wRetVal;
DWORD temp;

//Check Open_Slot

wRetVal = Open_Slot(0);

if (WRetVal > 0) {
printf("open Slot failed. \n");
return (-1);

}

//Check Open_Com1
wRetVal = Open_Com(COM1, 115200, Data8Bit, NonParity, OneStopBit);
if (WRetVal > 0) {

printf("open port failed. \n");

return (-1);

}

//Choose Slot3
ChangeToSlot(3);

//--- Digital Output ---- **(DigitalOut_97K()**)

dwBuf[0] = 1; // COM Port

dwBuf[1] = 00; // Address

dwBuf[2] = 0x97054; /I'D

dwBuUf[3] = 0; /I CheckSum disabled
dwBuf[4] = 100; // TimeOut , 100 milliseconds
dwBuf[5] = Oxff; /I Set digital output

dwBuf[6] = 0; // Debug string

wRetVal = DigitalOut_97K(dwBuf, fBuf, szSend, szReceive); // DO Output
printf("DO Value= %u", dwBuf[5]);

/1--- digital Input ----  **(Digitalln_97K()**)
dwBuf[0] = 1; /[ COM Port
dwBuf[1] = 00; /l Address
dwBuf[2] = 0x97054; /11D
dwBuf3] = 0; /I CheckSum disabled
dwBuf[4] = 100; /I TimeOut , 100 milliseconds
dwBuf[6] = 0; // Debug string
getch();

Digitalln_97K(dwBuf, fBuf, szSend, szReceive); // Dl Input
printf("DI= %u",dwBuf[5])

/[--- digital output ----  ** Close DO **

dwBuf[0] = 1; // COM Port

dwBuf[1] = 00; /l Address

dwBuf[2] = 0x97054; /I'D

dwBuUf[3] = 0; /I CheckSum disabled
dwBuf[4] = 100; // TimeOut , 100 milliseconds
dwBuf[5] = 0x00; // Digital output

dwBuf[6] = 0; // Debug string
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getch(); /I Press any key to continue
wRetVal = DigitalOut_97K(dwBuf, fBuf, szSend, szReceive);

Close_Com(COML1);
Close_SlotAll();
return O;

LP-5000: ~

"-:"- = ! ’

& roor@

untu. com/

16

Fig. 7-11

7.4 AIO Control Demo for I-97K Modules

When using [-97K modules to perform I/O control on the LP-9x21, the program code will be
slightly different depending on the location of the 1-97K modules.The code will need to be

modified depending on the configuration of the [-97K modules.

If there are 1-97K AIO modules inserted in the slots on the LP-9x21, the “Open_Slot” and
“ChangeToSlot” functions must be called before other functions for the 1-97K modules are

used, and the “Close_Slot()“ function also needs to be called at the end of the program.

The i97Kaio.c demo program illustrates how to control the AI/AO using an the 1-97022
module (2 AO channels) and an [1-97017 module (8 Al channels). The 1-97022 and 1-97017
modules are inserted into slots 2 and 3 of the LP-9x21 reseparately. The addresses and
baudrate fo both modules in the LP-9x21 are 00 and 115200 bps reseparately, they were
fixed by library.

The result of executing this demo program is that AO channel 0 on the 1-97022 module will
be set to output a voltage of 2.5V, and Al channel 1 on the 1-97017 module will be set as the

input channel. The source code for this demo program is as follows:
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#include<stdio.h>
#include<stdlib.h>
#include "msw.h"

char szSend[80], szReceive[80];
DWORD wBuf[12];

DWORD wBuf7[12];

float fBuf[12];

int main()

{

inti,j, wRetVal,
DWORD temp;

//Check Open_Slot
wRetVal = Open_Slot(0);
if (wWRetVal > 0) {
printf("open Slot failed. \n");
return (-1);

}

//Check Open_Com1
wRetVal = Open_Com(COM1, 115200, Data8Bit, NonParity, OneStopBit);
if (WRetVal > 0) {

printf("open port failed. \n");

return (-1);

}

ChangeToSlot(2);
/[--- Analog output ----  **** 87022 -- AO ****

i=0;

wBuf[0] = 1; /[ COM Port

wBuf[1] = 0x00; /I Address

wBuf[2] = 0x97022; /11D

wBuUf[3] = 0; /l CheckSum disable

wBuf[4] = 100; // TimeOut , 100 milliseconds

wBuUf[5] = i; /l Channel Number of AO

wBuf[6] = 0; /I string debug

fBuf[0] = 2.5; /I AO Value

wRetVal = AnalogOut_97K(wBuf, fBuf, szSend, szReceive);

if (wRetVal) /I There was an error with the Analog Output on the 1-97022W
printf("AO of 97022 Error, Error Code=%d\n", wRetVal);

else

printf("AO of 97022 channel %d = %f \n",i,fBuf{0]);

ChangeToSlot(3);
/[--- Analog Input ----  **** 97017 -- Al ****

=1

wBuf7[0] = 1; /[ COM Port

wBuf7[1] = 0x00; /l Address

wBuf7[2] = 0x97017; /11D

wBuf7[3] = 0; /I CheckSum disabled
wBuf7[4] = 100; /I TimeOut , 100 milliseconds
wBuf7[5] = j; //Channel Number of Al
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wBuf7[6] = 0; /I Debug string

wRetVal = Analogin_97K(wBuf7, fBuf, szSend, szReceive);

if (wRetVal) /I There was an error with the Analog Output on the 1-97017
printf("Al of 97017 Error, Error Code=%d\n", wRetVal);

else
printf("Al of 97017 channel %d = %f \n",j,fBuf[0]);

Close_Com(COM1);

Close_SlotAll();
return O;

Fig. 7-12. illustrates the result of execution.
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7.5 DIO Control Demo for I-9K Modules

The i9kdio.c demo program illustrates how to control the DI/DO functions using an 1-9055
modules (8 DO channels and 8 DI channels) that is inserted into slot 3 on the LP-9x21. The
address and baudrate for the LP-9x21 are 00 and 115200 bps reseparately, and they were
fixed by library.

The result of executing this demo program is that DO channels 0 to 7 on the 1-9055 module
to will be set as the output channels, and DI channel 0 on 1-9055 module will be set as the

input channel. The source code for this demo program is as follows:

#include<stdio.h>
#include<stdlib.h>
#include "msw.h"
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char szSend[80], szReceive[80];
DWORD dwBuf[12];
float fBuf[12];

/*

*/

int main()

{

inti,j, wRetVal;

WORD DOval,temp;

wRetVal = Open_Slot(3);

if (WRetVal > 0) {
printf("open Slot failed. \n");
return (-1);

}

/11-9055_DO
DO_8(3,255);
printf("DO of 1-9055 = 0x%x \n", 255);

/11-9055_DI
printf(" DI of 1-9055 = %x",DI_8(3));
Close_Slot(3);

return O;

Fig. 7-13 illustrates the result of execution.
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7.6 AIO Control Demo for I-9K Modules

The i9kaio.c demo program illustrates how to control the AlI/AO functions using the 1-9024 (4

AO channels) and 1-9017 (8 Al channels) modules, which are inserted in slot 1 and slot 2 on

the LP-9x21 reseparately.

The address and baudrate in the LP-9x21 are 00 and 115200 bps reseparately, and they

were fixed by library. The result of executing this demo is that AO voltage channel 0 on the
[-9024 module to will be set to output 5.5V and Al channel 2 on the 1-9017 module to will be

set as the input channel. The source code for this demo program is as follows:

#include<stdio.h>
#include<stdlib.h>
#include "msw.h"

char szSend[80], szReceive[80];
DWORD dwBuf{12];
float fBuf[12];

/*

*/

int main()

{

LP-9x21 SDK Manual, V1.3

int i, wRetVal,j;
float fAi;

int hAi, chAi, Succ;
int Arr_hAi[5];

float Arr_fAi[5];

1N-9024

wRetVal = Open_Slot(1);

if (wWRetVal > 0) {
printf("open Slot failed. \n");
return (-1);

}

/119024 Initial

19024 Initial(1);

/119024 _AO Output

19024 VoltageOut(1,0,5.5);
Close_Slot(1);

Nn-9017
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wRetVal = Open_Slot(2);
if (wRetVal > 0) {
printf("open Slot failed. \n");
return (-1);
}
//19017 Initial
19017 _Init(2);
/119017 _Channel Setup
19017_SetChannelGainMode(2,2,0,0);

/I First Method : Get Al Value

hAi = 19017 _GetCurAdChannel_Hex(2); //Get the uncalibrated Al Hex Value

printf("9017_Al_not_Cal_Hex =%x\n",hAi);

fAi = HEX_TO_FLOAT_Cal(hAi,2,0); //Uncalibrated Al Hex Value and then
modify it to a calibrated Al Float Value

printf("9017_Al_Cal_Float =%f\n\n",fAi);

I/l Second Method : Get Al Value

hAi =19017_GetCurAdChannel_Hex_Cal(2); //Get the Calibrated Al Hex Value
printf("9017_Al_Cal_Hex =%x\n",hAi);

fAi = CalHex_TO_FLOAT(hAI,0);

/IModify the Calibrated Al Hex Value modify to a Calibrated Al Float Value
printf("9017_Al_Cal_Float =%f\n\n",fAi);

/Il Third Method : Get Al Value
fAi = 19017_GetCurAdChannel_Float_Cal(2); //Get the Calibrated Al Float Value
printf("9017_Al_Cal_Float =%f\n\n\n",fAi);

Close_Slot(2);
return O;

Fig. 7-14 illustrates the result of execution.

41 Cal Hex= 4669
_I I_Ij:a ]._F].'._.l. L. 1,

Fig. 7-14
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7.7 Overview of the Module Control Demo Program

Fig. 7-15 provides a summary of the various communication functions that can be used
depending on the for the different locations of the [-7000/1-9000/1-97000 modules when
using the ICP DAS modules in conjunction with the LP-9x21, which can be helpful in

understanding which communication functions should be used.

Note that the Open_slot()/Close_Slot() and sio_open()/sio_close() functions cannot be

used for the same slot.

Module
Location | 1-9K module | 1-97K module '|n97E')<( rgggi‘i)'ﬁ 1-7K
Communicatio InLP-9x21 | InLP-9x21 it module
Functions ni
Open_Slot( ) v v
Open_Com( ) v v v
Close_Slot( ) v v
Close_Com() v v v
ChangeToSlot( ) v
sio_open() v
(1-911x and 1-914x only)
sio_close( ) v
(1-911x and 1-914x only)
Fig. 7-15

Fig. 7-16 provides an overview of the source files from the libi8k.a library that can be used
depending on the different locations of [-7000/1-9000/1-97000 modules when using ICP DAS
modules in conjunction with the LP-9x21, which can be helpful in understanding which

source files should be calld.
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Source sio.c
Module File (serial 17000.c 18000.c | 187000.c | slot.c
Location module)
I-7K v
I-9K or I-97K in 1-9000 Controller v
[-97K in Expansion Unit
[-97K in LinPAC
I-9K in LinPAC v v
Fig. 7-16
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8. Overview of the Serial Ports on the LP-9x21

The following is a description of the functionlity for the three serial ports contained in the
LP-9x21 embedded controller, and are based on the RS-232 or RS-485 interfaces. Fig 8-1
illustrates the ports contained on the LP-9821. The information in this section is organized as
follows:

® {tyO4— Internal communication with the [-97KW modules in slots

® ttyO5 — RS-232/RS-485; Non-isolation; Console

® ttySO — RS-485 (D2+, D2-; self-tuner ASIC inside)

® ttyS1— RS-232/RS-485

(RXD, TXD, CTS, RTS and GND for RS-232, Data+ and Data- for RS-485)
® ttyS34 —RS-232 (RXD, TXD, CTS, RTS, DSR, DTR, CD, Rl and GND)

Device name Definition in LP-9x21 SDK Default baudrate
ttyO4 COM1 115200
ttyO5 (RS-232/485/console) None 115200
ttyS0O (RS-485) COM2 9600
ttyS1 (RS-232/485) COMB3(LP-9421/9821 only) 9600
ttyS34 (RS-232) COM36(LP-9421/9821 only) 9600
Programmable LED Indicator x 2 Operating Modes Selector
S?St‘EI'I"I LED Indicator LAN Port x 2 I:LAN]. & LANE:I
PWR2 LED Indicator LAN1 LED Indicator

ttys1: COM3 (RS-232/R5-485) —
PWR1 LED Indicator

tty05:Console (RS-232/R5-485)
SD slot
tyS0: COM2 (RS-485)
Relay Output
Redundant Power (PWR1 & PWR2)

ttys34 : COM36 (RS-232)
USB 2.0 x 2 (P1 & P2) tty04: /O Slot x 8
Frame Ground Point —89 —oo—— IVGA Port COML(Backplane)

Fig. 8-1

Use the stty command to query or configure the COM port. For example, to modify the
baudrate 9600 to 115200 bps via /dev/ttyS1 port:
#stty -F /dev/ttyS1 ispeed 115200 ospeed 115200

Use the ‘getsendreceive’ command to query or configure the COM port (Refert to Fig 8-2).
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For example, sending the command ‘$01M’ to query the module name which baudrate is
115200 bps connect with /dev/ttyS0 port, it will get a response: 1017060’.

£ root@LP-9000: ~

ag: root
i 1.0,125" =
bo UThuntu

8.1 ttyO4 Port (COM1)

The ttyO4 port is an the internal I/O expansion port on the LP-9x21, and is used to connect
to an I-97K series module inserted into the LP-9x21 embedded controller. A serial command

must be used to control the 1-97K series module.

To control the 1-97K module, the Com port parameters and call the Open_Com() function to
open the COM1 port based on the appropriate settings. Finally, call the ChangeToSlot(slot)
function to specify which slot will be controlled. This is like the serial address, meaning that
control commands can be sent to an I/O module that is inserted in the specified slot.
Consequently, the serial address for the slot that contains the module is 0. A detailed
example is provided below:
For Example:

int slot=1; char data=8, parity=0, stopbit=1 ;

unsigned char port=1; // for all modules in COM1 port of LP-9x21

DWORD baudrate=115200;

Open_Slot(slot);

Open_Com(port, baudrate, data, parity, stopbit);

ChangeSlotTol-97K(slot);

/I send command...

Close_Com(port);

Close_Slot(slot);
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8.2 ttyS1 OR ttyS34 Port (COM3 or COM36)

This ttyS1 or ttyS34 port is located on the right-upper corner on the LP-8421/8821, and is a
standard RS-232 serial port that provides TxD, RxD, RTS, CTS, GND, non-isolated and a
maximum speed of 115200 bps.

This port can also be used to connect to an |-7520 module in order to provide general
RS-485 communication functionality. The ttyS1 or ttyS34 port can also be used to connect to
a wireless modem so that the module can be controlled from a remote device. The

application example and code is demonstrated below:

> Test using C language: _ el _‘ide”’f’iﬂvsgd
COM3(R5-232/R5-485) COM36(R5-232)
unsigned char port=3; ® ﬂ
©

DWORD baudrate=9600; . @
char data=8; il \E‘l -Data- %P.T.E: g @HFRI
char parity=0; x0l3 @ 0L @TFCTs
h topbit=1: RxD - @ RxD - a HFRTS
char stopbit=1; Data+-® DCD- o@ -DSR
Open_Com(port, baudrate, data, parity,

stopbit); j @

/l Send a command...
Close_Com(port);

» Test using the command line interface: (PC connected to ttyS1 on the LP-9x21)

A) Open “Hyper Terminal” on the Host PC to monitor the test process. The default
settings for COM3 port are 9600, 8, N, 1

B) Send data via ttyS1 port:
On the LP-9x21:
Type the command: echo test>/dev/ttyS1

Check that the word “test” is displayed on the “Hyper Terminal” screen on th PC
C) Receive data via the ttyS1 port:

On the LP-9x21:

Type the command: cat /dev/ttyS1

On the PC:

Enter some text in the “Hyper Terminal” screen on the PC

Check that the some words on the LP-9x21.
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8.3 ttyS0 OR ttyS1 Port (COM2 or COM3)

The ttySO or /ttyS1 port provides RS-485 serial communication functionality (DATA+ and
DATA-) and is located on the bottom-right corner on the LP-9x21. This port allow a
connection to be made to modules that contain an RS-485 interface such as the |-7000
[-97000 and 1-9000 serial _modules (DCON Module), meaning that ICP DAS

[-7000/1-97K/I-9000 series modules can be directly controlled via this port with any converter.

ICP DAS provides a very easy to use library of functions (libi8k.a) that can used to easily
communicate with 1-7000/1-97000/1-9000 series modules. Below is an application example of

the program code demo.

» Test using C language:
unsigned char port=2; DWORD baudrate=9600;
char data=8, parity=0, stopbit=1;
Open_Com(port, baudrate, data, char parity, stopbit);
/l send command...
» Test using command line: (PC €=» i-7520 €= ttyS0O on the LP-9x21 - see Fig 8-3)
A) Open “Hyper Terminal” on the Host PC to monitor the test process. The default
settings for the_ttyS0 port are 9600, 8, N, 1
B) Send data via ttySO port:
On the LP-9x21:
Type command: echo test>/dev/ttySO

Check that the word “test” is displayed on the “Hyper Terminal” screen on the PC.
C) Receive data via the ttySO0 port:

On the LP-9x21:

Type the command: cat /dev/ttySO

On the PC:

Enter some words in the “Hyper Terminal” screen on the PC

Check that the same text displayed on the LP-9x21.
In LP-9X2X _ Hyperterminal in PC

send-485

send-485-1
send-485-2
send-485-4
send-485-5

recelive

receive-485-1
receive-485-2
receive-485-3
receive-483-4

Fig. 8-3
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9. Additional Support

This chapter provides additional information related to the modules supported, together with
instructions that can be used to enhance the functionality and efficiency of the LP-9x21

module.

9.1 Support for N-Port Modules (1-9114, 1-9144, etc.)

N-port communication modules provide two or four serial ports and can be inserted into
the slot of an LP-9x21 embedded controller. In this way, additional serial ports can be used
on the LP-9x21 embedded controller, meaning that the maximum number of serial ports

available on the LP-9x21 will be expanded to thirty-four.

The LP-9x21 embedded controller is a multi-tasking uint, meaning that all the serial ports
can be controlled simultaneously. The number of each serial port on the 1-9114 and 1-9144
modules are presented in Fig.10-1, 1-9142 modules are presented in Fig.10-2, and is fixed

based on their slot position.

1 2 3 4 5 6 7 8
&
-9114 [ 1-9114 | I-9114 | 1-9114 | I-9114 | |-9114 | I-9114 | |-9114

COM8|COM12|COM16|COM20D|COM24|COM28|COM32

&
! @

{F5)e
ei?iﬂ!i}
(@] 8 G

coms3 o

jr

& 3 HNEIIENEIE AN
com2 L come |com13|comi7|comz1|comzs|comzs|comss
> & L e e e ey

comeé | com1olcomia |comis|comzz|comze|comao|com3a

COM36 Y o L L e
@l @l ® @ |com7lcomiilcomislcomislcomzsl comz7l comsilcomss

Fig.10-1
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1 2 3 4 5 6 7 8
_&) o o v -9142|1-9142 | 1-9142 | -9142 | |-9142 | [-9142 | [-9142 | -9142
coOM3 T o |ooo
@) (5 7=\
& !
3 "YOoooooog Do DQ
o ) " cCOMS8 [COM12|COM16|COM20|COM24|COM28|COM32
CoOmM2 I%] :
(<) (2]
(EN1 1) 2 o o
ar | & coms | come |COM13|COML7|COM21|COM25|COM2S|COM33
COM36 ®
A lOl ® &
Fig.10-2

Fig.10-3 and 10-4 illustrated the serial port numbers that correspond to the device name on

the LP-9x21.
h 4] 7 8
(WTUT® 1-9114 [ 1-9114 | 1-9114 | I-9114
tt\fs-l 1y o oo -
Ela ) ttys18 | ttys22 | tiys26 | ttys30
& ' L
yS0 é] EI ttys19 | ttyS23 | ttys27 | ttys31
> & T e e ey e
ttyS4 | ttyS8 | ttySi2 | ttyS16 | ttys20 | ttyS24 | ttys28| ttys32
E) - " =)
ttyS34 ® ||||||||||||||||
D! @ @ | tyss | ayse | ysiz | vysi7l wys21 | ttys2s | tys2s | ttys3s
Fig.10-3
1 2 3 4 5 6 7 8
W1 © Wlleulremz|ioaz]i-0142|1-9142|1-0142 | 19142 | 1-9142
tt\,fs.l o noo .
t3 )
@Y ===
S, ttyS14 | ttyS18 | ttyS22 | ttyS26 | ttyS30
ttySO l%’]
(2) (2]
L L]
=) (WA B | wys3 | ttys7 | ttySil | ttyS15 | ttyS1o | ttyS23 | ttyS27 | ttys3l
ttyS34
(¥) OO
Fig.10-4
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Selection guide for Hight-profile I-9K modules:

Max. Speed | Isolation
Module Interface Ports (Kbps) (Vrms)
1-9114 RS-232 4 115.2 2500
-9144 RS-422/RS-485 4 115.2 2500

For more information relating to these modules, refer to:
http://www.icpdas.com/root/product/solutions/remote io/i-9k i-97k/i-9k i-97k selection.html

The i7kdio_9114.c demo program illustrates how to use an 1-9114 module that is inserted
into an LP-9x21 embedded controller. In this demo program, the 1-7044 module (8 DO and 4
DI channels) is controlled through the second serial port on the 1-9114 module that is
inserted into the slot 2 on the LP-9x21, which, in turn, is connected to an RS-485 network.
The address of the 1-7044 module is 02 and the baudrate is 115200 bps. Fig.10-5 provides
an illustration of the control diagram.

Fig.10-5

The result of executing this demo program is that the state of the DO channels can be
controlled, and the program returns the state of the DI channels. The source code for the

demo program is as follows:

#include<stdio.h>
#include<stdlib.h>
#include "msw.h"
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char szSend[80], szReceive[80], ans;
WORD wBuf{12];
float fBuf[12];
int main()
{
int wRetVal, j=0;
char i[10];

/I Check Open_Com9 on the 1-9114
wRetVal = Open_Com(COM9, 115200, Data8Bit, NonParity, OneStopBit);

if (WRetVal > 0) {
printf("Failed to open port. \n");

return (-1);
}
/[ ***** 7044 DO & DI Parameters *******
wBuf[0] = 9; /[ COM Port
wBuf[1] = 0x02; /[ Address
wBuf[2] = 0x7044; /I'ID
wBUuf[3] = 0; /I Checksum disable
wBuf[4] = 100; /I Timeout , 100 milliseconds
wBuf[6] = 0; /I Debug string
// 7044 DO
while(j!'=113) {
printf("Enter the DO value, or press 'q' to quit ->");
scanf("%s",i);
if (il0]=="q") {
wBuf[5] = 0; /I All DO Channels OFF
wRetVal = DigitalOut(wBuf, fBuf, szSend, szReceive);
break;
}
j=atoi(i);
if j>=0 & j<=255)
wBUf[5] = j; /[ DO Channels ON
else if (j>255)
wBUf[5] = 255;
wRetVal = DigitalOut(wBuf, fBuf, szSend, szReceive);
if (wRetVal) /I There was an error with the Digital Output on the [-7044
printf("Digital Output of 7044 is error, Error Code=%d\n", wRetVal);
else
printf("The DO value of 7044 is: %u \n", wBuf{5]);
// 7044 DI
Digitalin(wBuf, fBuf, szSend, szReceive);
printf("The DI of 7044 : %u \n", wBuf[5]);
¥
Close_Com(COM?9);
return O;

}
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For this example, the programming and execution procedures are the same as those
described in Section 7.1. Fig. 10-6 below illustrates the result of the execution.

ci Telnet 192.168.0.200 _ =

L

! i7kdio_8114.exe

Input DO value or press 'qg° to guitt? -> 3
The DO of 7844 : 3

The DI of 7844 : 14

Input DO value or press ‘q° to guitt? - q
H

Fig. 10-6
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Appendix A. Service Information

This appendix will show how to contact ICP DAS when you have problems in the LP-9x21 or

other products.

Internet Service :
The internet service provided by ICP DAS will be satisfied and it includes Technical Support,

Driver Update, OS_Image, LinPAC_SDK and User’s Manual Download etc. Users can refer

to the following web site to get more information :

1. ICP DAS Web Site :

http://www.icpdas.com

2. Software Download :

http://www.icpdas.com/download/index.htm

3. E-mail for Technical Support :

service@icpdas.com

service.icpdas@amail.com
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Appendix B. Redundant Power

The LinPAC provides two power inputs that can be connected simultaneously to live DC
power sources. If one of the power inputs fails, the other live source acts as a backup to

automatically support the LinPAC’s power needs.

The LinPAC provides relay contact outputs to warn technicians on the shop floor when the

power fails.

Power Supply 1

Power Input 2

P.GND

Power Input 1 PWR1
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