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1. Introduction

The Linux operating system has been widely adopted by many users because of its stability,
and the face that it is open source and is free. Thanks to increased support from a wide
range of companies, Linux has now become one of the most popular operating systems on
the market. An additional advantage is that the hardware requirements for implementing the
Linux OS in an embedded system are not high, with only a 386 CPU and 8 MB of RAM
required. Consequently, besides Microsoft Windows CE, Linux has become an ideal

alternative operating system for embedded systems.

The Linux OS places fewer demands on the system resources from the embedded controller,
and is therefore an ideal fit since embedded controllers have a number of limitations with
regards to system resources. For this reason, the Embedded-Linux OS has been adopted
for a new generation product from ICP DAS - the LP-8x4x embedded controller. The main
purpose of the LP-8x4x is to enable the numerous Linux users to easily control their

embedded systems within the Linux environment.

LP-8x4x is a second generation PAC from ICP DAS, and is equipped with a powerful CPU
module based on the Linux kernel 2.6 operating system, and includes a variety of interfaces
(VGA, USB, Ethernet, RS-232/485), together with slots for high performance parallel /O
modules (high profile 1-8K series) and serial-type I/0O modules (high profile 1-87K 1/0O

modules).

Compared with the first generation LinCon-8000, not only has the CPU performance been
improved and the OS upgraded from Linux kernel 2.4 to kernel 2.6, but also many reliability
features have been added, including a dual LAN, redundant power input, and dual battery

backup SRAM, etc., making the LP-8x4x one of the most powerful control systems.

ICP DAS also provides a library file, libi8k.a, which includes all the functions from
[-7000/8000/87000 series modules used in the LP-8x4x Embedded Controller. The library is
specifically designed for I-7000/8000/87000 series modules based on the Linux platform for
use with the LP-8x4x controller. Custom applications can easily be develop for the LP-8x4x
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
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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

microSD/microSDHC card slot, RS-232/RS-485 serial ports, an Ethernet port, together

. LLXi3
mircoSD Lln 4
/SDHC

Java

with 8 I/O slots.

microSD/microSDHC memory card

RS-232

8 1/0 Slots

Analog /0 Module

Digital /0 Module
Counter/Frequency Module
Communication Module
Motion Module

- P ,
™ / Switch Hub
INTERNET

= INTRANET
I
1| Ethernet Device £ Ethertnet

The LP-8x4x 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-8x4x. For

network communication, wireless, Bluetooth transfer protocols and Modem, GPRS, ADSL,

Firewall functions are also supported.
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The architecture of the LP-8x4x hardware is illustrated in the figure below.

LP-8x41 Series

microSD socket Dual Battery Backup SRAM

I

Operating Modes Selector

Power Indicator

S |1 Wt
e B :
RS-232/RS-485 s L& A RS-232

RS-232 DIP Switch

Frame Ground
RS-485
Relay Output
Redundant Power

Ethernet Port 2 L Analog Input/Output
8 1/0 Slots: Digital Input/Output

USB Port Motion/Timer/Counter
Ethernet Port 1

Fig. 1-2

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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2. Installation of the LInPAC PXA270 SDK

The “LinPAC PXA270 SDK” is a development toolkit provided by ICP DAS, which can be
used to easily develop custom applications for the LP-51xx/ 8x3x/ 8x4x embedded controller

platform. The toolkit consists of the following items:

U LinPAC PXA270 SDK (GNU toolchain, Libraries, header, examples files, etc.)
O Code::Blocks project file (Windows platform only)

O Basic Linux commands (Windows platform only)

The topic provides LINPAC PXA270 SDK installation instructions for the following platforms:
U Linux
€4 Download/Install LinPAC PXA270 SDK on Linux
O Windows
€ Download/Install LinPAC PXA270 SDK on Windows
€ Integrating LinPAC PXA270 SDK with Code::Blocks IDE

NOTE:
1. Start the Linux PXA270 build environment as an administrator.
2. The latest Linux PX270 SDK is integrate PXA270 series (LP-51xx/8x3x/8x4x) SDK.
3. The names of all the 1/0O module's API functions must begin with the prefix "I8K".
4. More detailed information, user can refer to readme.txt file here:
C:\cygwin\LINPAC_PXA270_SDK\examples\readme.txt file, or
root@LinuxPC-ICPDAS:/lincon/i8k/examples/readme.txt.

The latest version of the LiInPAC PXA270 SDK (LinPAC hereinafter referred to as "LP") can
be downloaded from: ftp://ftp.icpdas.com/pub/cd/linpac/napdos/lp-8x4x/sdk/.

Install the SDK by following the instructions below.
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mailto:root@LinuxPC-ICPDAS:/icpdas/linpac_am335x_sdk/i8k/examples/readme.txt
ftp://ftp.icpdas.com/pub/cd/linpac/napdos/lp-8x4x/sdk/

2.1 Quick Installation of the LInPAC PXA270 SDK

2.1.1 Download/Install SDK on Linux

1. Before installing the LP-8x4x SDK, several tasks must be completed, as the root user by
‘sudo’ or ‘su’ command.

2. Insert the installation CD into your CD-ROM driver (refer to Fig.2-1 and 2-2). Locate the
‘linpac_pxa270_sdk_for_linux.tar.bz2” file in the \napdos\Ip-8x4x\SDK\ folder, or visit

thre ICP DAS website to download the latest version.

=1

£ fip.icpdas.com-/pub/cd/linpac/mapdos/lp-8x4x

—

FiMNapdoslp-8z4=\5DK 5w |g, icpdas.com V| ||+ || %

ey

|§ Iinpac_pxaE?D_sdk_for_linux.tar.szI
% linpac_pxa270_sdk_for_windows.exe

ftp.icpdas.com -
/pub/cd/linpac/napdos/lp-8x4x/sdk/

[To Parent Directory]

Ilinpac_pxaE?D_Sdk_for_linux.tar. szI
inpac_pxa270_sdk_for_windows.exe

Fig. 2-1 Fig. 2-2

3. Download SDK in "/ (the root directory)" , and try the following command to decompress
file (refer to Fig.2-3): $ tar [xvf linpac_pxa270_sdk_for_linux.tar

= root@LinuxPC-ICPDAS: /

[root@localhost /]#
[rootBlocalhost f]ﬂltar jxvf linpac_pxa270_sdk_for_linux.tar.bz2

lincon/i8k/opt/1ib/1ibmenu.so
lincon/i8k/opt/1ib/1ibgdk_pixbuf-2.8.1a
lincon/i8k/opt/1ib/libiconv.so
lincon/i8k/opt/1lib/libgobject-2.0.1a
lincon/i8k/opt/1lib/libgdbn.a
lincon/i8k/opt/1lib/1libjpeg.so
lincon/i8k/opt/1ib/1ibexpat.a
[root@localhost /]#

[root@localhost /]# 1s

ADK  etc media  nuwa sbin tftpboot bin
hope misc opt selinux tmp boot lib
linpac_pxa270_sdk_for_linux.tar mnt proc sku usr
dev [lincon lost+found net root sys var

[rootBlocalhost /]

Fig. 2-3
4. Before compile the program, you need to set LInPAC PXA270 SDK path in environment

variables. To execute the shell startup script and set the environment variables, enter the

following command: $ . /lincon/linpac.sh
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5. Type ‘make’ on the command line it will execute the compile command according to the
Makefile (refer to Fig. 2-4).

& root @LinuxPC-ICPDAS: ¢
rootELinuxPC-ICFDAS://1lincond
root@LinuxPC-ICPDAS://1lincondt jexport |grep PnTHl

declare -x PATH="//1lincon/tools/bin://1incon/toolsy/sbin:fusyrflocal/novebz//1in
conftools/hin:z/flincon/tools/shin:fusr/local fnoweb: fusyr/local/fshin: fusr/flocal/
bin:/fusr/sbhbinz/usr/bin:/sbin:/bin:/fusr/games™
rootBLinuxPC-ICPDAS://1lincondt
rootELinuxPC-ICPDAS -/ /1lincondt|cd iSRIEHamglesll
root@LinuxPC-ICPDAS://lincon/] examples
rootELinuxPC-ICPDAS:-//lincon/i8k/examplesit 1s .

quil i fEME Hakefile READHE
rootBLinuxPC-ICPDAS://lincon/i8k/examplesH
rnnt@LinuxPB—IBPDnS:!Ilincnn!isk!examplesu

Fig. 2-4

2.1.2 Download/Install SDK on Windows

The LinPAC_PXA270_SDK for_Windows.exe provides compilers, library, header,
examples, and IDE workspace file (for Code::Blocks project). Following the step by step
procedure below will help users get started.

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

2. Open the \napdos\Ip-8x4x\SDK\ folder and double-click the icon for the

‘linpac_pxa270 sdk for_windows.exe” file, when the Setup Wizard is displayed, click the

“‘Next>" button to continue, refer to Fig. 2-5.

3. Click the “l accept the agreement” option and then click the “Next” button, refer to Fig. 2-6
below.

‘s Setup - LinPAC PXA270 SDK V2.0 - > '+ Setup - LinPAC PXA270 SDK V2.0 -

License Agreement

welcome to the LinPAC Please read the following important information before continuing.
PXA270 SDK V2.0 Setup

Wizard Flease read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

This will install LinPAC PXA270 SDK V2.0 on your computar. GNU General Public License ~
It is recommended that you dlose all other applications Linux 1s written and distributed under the GNU General Public

before continuing. License which means that its source code is [reely-distributed and
Click MNext to continue, or Cancel to exit Setup. available (o the general public.
@I accept the agreement

()1 do not accept the agreement

Cancel < Back Cancel
Fig. 2-5 Fig. 2-6

4. The "LInPAC PXA270 SDK" files will be extracted and installed and a progress bar will be

displayed to indicate the status, refer to Fig 2-7.
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5. Once the software has been successfully installed, click the “Finish” button to complete

the development toolkit installation, refer to Fig. 2-8.
% Setup - LinPAC PXA270 SDK V2.0 | -

[ % Setup - LinPAC PXA270 SDK V2.0 - X

| Instaling
| Please wait while Setup installs LinPAC PXA270 SDK V2.0 on your
| computer

Completing the LinPAC PXA270
SDK V2.0 Setup Wizard

Extracting files,.,
Cileygwin\UnConBk\arm-linudynclude\asm'\tib.h _ o .
Setup has finished instaliing LinPAC PXA270 SDK V2.0 on
your computer. The application may be launched by selecting
. the mstabed icons

Cick Finish to axit Setup,

=
Fig. 2-7 Fig. 2-8

6. Open the LINPAC PXA270 SDK installation directory, the default data directory location is

“C:\cygwin\’, user can see the contents of folder. Refer to Fig 2-9.

& Cygwin M=

|_'| C\cygwin v‘
CodeBlock
LinCon8k
opt
usr
unins000.dat
& unins000

Fig. 2-9

7. Open the “C:\cygwin\LinCon8Kk” folder and see the content. Refer to Fig 2-10.

= arm-linux = include @ man
12 bin = info LinPAC_PXA270
I examples @ lib ] setenv

Fig. 2-10

8. From the desktop, right-click the shortcut icon for the “LinPAC PXA270 Build

Environment” and select "Run As Administrator”. Or click the “Start” > "Programs”

>”ICPDAS” > "LInPAC PXA270 Build Environment”.
A Command Prompt window will then be displayed that allows applications for the

LP-8x4x to be compiled. Refer to Fig. 2-11.
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B LinPAC PXA270 Build Environment - O X

C:hvevewini\LinCon8k>CMD.EXE /k c:'cyewini\LinCon8k'\setenv.bat
—————————————— LinPAC PXAZ70 SDE Enviromment Configure -------—--—---
Target cICPDAS LinPAC PXAZT70 Series (Arm based)

Work Directory :C:\CyewiniLinCon3k

C:heyewint\LinCon8ks v

Fig. 2-11

9. Type “make” command (needs run as an administrator). A Command Prompt window will
then be displayed that allows applications for the LP-8x4x to be compiled. Refer to Fig.
2-12.

= LinPAC PXA270 Build Environment

CotevewindLinCon8k=CHD.EXE /k c:lewewindlinCon8kisetenv.bat
-------------- LinPaC PHAZTO SDE Enwironment Confignre --------------
Target ICPDAS LinPAC PHA2Y0 Series (Arn based)

otk Dirtectory  :C:ACygwinilinCon8k

CotevewintlinCon8kscd examples

CotevewintlinCon8klexanples=ls
Makefile BREADME common gui 17k 187k 18k  java xwhboard modbus

CrtevewintlinCon8kexanples] nake

arm-linux-gec -1, -1../ 1include ¢ -0 commondhelloworld.o common/helloworld.c

arm-linux-gce -1, -I.. inclode -ln -0 fcommondhelloworld fcommonthelloworld.o ../1ib/libigk.a
m -f ./common/helloworld.o

arm-linux-gce -1, -I..0 inclode -¢ -0 commonfgetlist.o common/getlist.c

arm-linux-gee -1. -I../ inclode -1m -0 ./commonigetlist ./commondgetlist.o ../lib/libi8k.a
i -f . fcommondgetlist.o

arm-linux-gee -1. -1../inclode -¢ -0 commonfread sn.o common/read sn.c

arm-linux-gec -1, -I..0 include -lm -0 ./common/read sn ./common/read sn.o ../ lib/libigk.a
i -f . fcommon/read_sn.o

arm-linux-gee -1. -1../inclode -¢ -0 commonfechosvr.o commonfechosvr.c

arm-linux-gce -1, -I../ include -lm -0 .fcommonfechosvr . fcommonfechosvr.o ../1lik/1ibi8k.a
m -f ./commontechosvr.o

arm-linux-gce -1, -I../include -¢ -0 commonfsetport.o common/setport.c
arm-linux-gee -1. -I../ inclode -1m -0 ./commondsetport ./commondsetport.o ../lib/libi8k.a
Fig. 2-12

Once the installation is complete, the library and demo files can be found in the following

locations:
The path for the Libi8Kk.a file is “C:\cygwin\LinCon8k\lib".
The path for the_include files file is “C:\cygwin\LinCon8k\include”

The path for the_demo file is “C:\cygwin\LinCon8k\examples”.
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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 LINPAC PXA270 SDK with Code::Blocks IDE on Windows platform.

Step 1: Download Code::Blocks IDE
U 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.
0 A complete manual for Code::Blocks is available here:

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

Step 3: Running in Code::Block IDE
U Allfiles and settings that are included in a LInPAC_PXA270_SDK workspace file.
0 Open the C:\cygwin\CodeBlock folder, and double click the
"LiInPAC_PXA270 _SDK" as below (refer to Fig. 2-13):

& CodeBlock =13
|_'| Cheygwin\ CodeBlock v‘
read_sn

M LinPAC_PXA270_SDK
~] LinPAC_PXA270_SDK

Fig. 2-13
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O  Following window will come up (refer to Fig. 2-14):

H [LinPAC_PXA270_SDK] - Code:Blocks 13.12 — O *
File Edit View Search Project Build Debug wxSmith Tools FPlugins Settings Help
FeBA@ <3 UMAQaA):IE > § S8,
Management X
4| Projects ] Symbals m 2
) Workspace
% LinPAC_PXA270_SDK
=8 Sources
=8 LinCongk
=& examples
8 common Logs & others %
"B gui [ /) Code::Blocks X] © Build log x[ # Buid messages x[ € Debugger =
=R
--B modbus
8% xwboard
-8B Java Sources
#-B Others

Fig. 2-14

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

"Compiler" > "Toolchain executables tab" (refer to Fig. 2-15) :

Selected compiler

|GNU GCC Compiler for ARM v |

Set as default [ Copy " Rename] Delete Reset defaults

Toolchain executables | Custom variables | Buid options | Other settings | ¢
Compiler's installation directory

i’f | C:\cygwin\LinCon8k\bin Q

Global compiler
settings

NOTE: Al programs must exist either in the "bin" sub-directory of

Program Files iti
Batch buids g Addtional Paths

C compiler: | arm-linux-gcc.exe

C++ compiler: ‘ arm-inux-gcc.exe

Linker for dynamic libs:
Linker for static libs:

‘ arm-inux-gcc.exe

‘ arm-inux-ar.exe

D OO

Debugger: IGDB,-’CDB debugger : Defaul
Resource compiler:
Make program: make.exe
[ OK l [ Cancel
Fig. 2-15
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O Check Link libraries for Linaro GCC cross compiler : Click "Settings" > "Compiler"
> "Linker Settings" (refer to Fig. 2-16) :

Compiler settings [l >
Global compiler settings

Selected compiler
GNU GCC Compiler for ARM ~

Set as default Copy Rename Delete Reset defaults

Compiler settings | Linker settings|| Search directories Toolchain executables Custor * | *

Policy:

Link libraries: Other linker options:
C:\cygwin\LinCon8k\lib\ibigk.a

Edit Delete Clear

Copy selected to...

OK Cancel

Fig. 2-16

O Check Makefile for Linaro GCC cross compiler : Click "Project" > "Properites”
(refer to Fig. 2-17) :

¥ [LinPAC_PXA27CganK] - Code:Blocks 13.12 — O X
File Edit View so | Project I Build Debug wxSmith Tools Plugins Settings Help
CeBEA « 3| Project/targets options | o X
=
' Project settings Build targets Buid scripts Notes C/C++ parser options Debugger
Mai t
fegemen Title: |LinPAC_PXA270_SDK |
J Projects = Symbols - -
Platforms: |W|nd0ws;Un|x; |
Workspace
5.5 LinPAC_PXA270_SDk| Fiename: C:\cygwin\CodeBlock\LP-8x4x_SDK.chp
=8 Sources Makefile: | Makefile |
EB LinCon8k [«] This is a custom Makefile
=B examples The file must exist, no Makefile wil be auto-generated!
(B common If you make changes here, the special settings in the projects buid
--B gui options wil only be enabled (or disabled), if the project is saved.
--B 7k Execution d|rect0ry:| C:\cygwin\LinCon8k\examples
--B modbus Precompiled headers: Strategy . _ . N
8% xwboard Generate PCH !n a dII’ECFOI’y along5|d§ original header
0B Java Sources Generate PCH in the 9b]e¢ gutput dir
B3 Others Generate PCH alongside original header (defaul)
If you change the strategy used for PCH generation,
please delete the old PCH file (or directory) manualy to avoid conflicts..
< > | Object names generation: [ ] Generate extended object names (i.e. "foo.cpp.o” instead of "foo.0")
. (this setting is mostly useful for large projects containing simiarly named files
differing on extension only)
Project's dependencies... Project's buid options...
oK Cancel

Fig. 2-17
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Q Click Build options, and it will compile the LinPAC PXA270 project completely
(refer to Fig. 2-18).

W Cyygwin\LinConBkiexamplesi\gui\demo c [LinPAC_PXA270_S0K] - CoderBlocks 13.12 - 0 %
File Edit View Search Project Build Debug wxSmith Tools Plugins Settings Help
teE@ e nBAlAniior o0 i» sEssv s v nm ||
: > v vl
'“& - E | Cloygwn\nCondklexamples\commaniechasvic | Ci\cygwin\LinCon8k\examples\gui\demol.c » | |
: i | 22 ~
23 $include <anath.h>
1§ LinPAC_PXA270_SDK 24 finclude <stdio h>
£ B Sources 25 #include <stdlib h>
=8 LinCon8k 26 <gtk/atk.n>
= B examples 27 #in ;..J~ *maw_h*
L@ cammion 28  struet block v
hbgui ,‘
78 Tk ) X
3 & modbus To9 ' a=rey |
b aatoad A Codex:Bocks 4 Search resuts < © Build log | ¥ Buid messages X G}anqg. "3
i B e e 3
& 8 Java Sources srm-linux-gee -I. -I../include -¢ -0 =odbu=/getmodbus o modbus/getmodbus.c -
1 % Others arm-linux-gee ~I. =-I../include -1m -o ./medbus/getmodbuz ./modbus/getmodbus.o

../1ip/1ibiBk.a

rm ~f . /modbus/getmodbus.o

arm-linux-gceec -I. ~I../include ~¢ ~¢ modbua/setmodbus.o modbus/setmodbus.c
arm-linux-gce ~I. ~-I../include -1m -o ./modbus/setmodbus ./modbus/setmodbus.o
../lib/1ibigk.a

m -f ./modbus/setmodbus.o

arm-linux-gcc -I. -I../include -¢ -0 common/helloworld.o common/helloworld.c
arm-linux-gcc -I. -I../include -1m -¢ ./ccmmon/helloworld ./common/helloworld.o
.. /lib/1ibigk.a

rm -f ,/common/helloworld.o

arm-linux-gcc -I. -I../include -¢ -9 common/getlist.o common/getlist.c
arm-linux-gcc -I. -I../include -1lm -¢ ./common/getlist ./common/getlist.o
../1ib/1ibidk.a

m -f ./common/getlist.o

arm-linux-gcc -1, -1,./include -c -o common/read_sn.o common/read_sn.c
arm-linux-gcc -1. -I../include -1lm -o ./common/read _sn ./common/read_sn.o
../1ib/1ibidk.a

mm -f ./common/read_sn.o

arm-linux-gecc -1. -I../include -¢ -0 common/echosvr.o common/echosvr.c
arm-linux-gcec -1. -1../include -1m -o ./common/echosvr ./common/echosvr.o
../14b/1ibi8k.a

m -f . /common/echosvr.o

arm-linux-gee ~1. =I../include “¢ -0 common/serport.o common/setport.c v
|
Fig. 2-18

[ Note]

If you observer some characters may not display properly in cmd.exe, change the code
page for the console only, do the following:

QO Double-click the shortcut icon for the “LinPAC PXA270 Build Environment”.

U Type command: chcp 65001 (Refer to Fig. 2-19 and Fig 2-20).

E 8 LinPAC PXA270 Build Environment - O X W LinPAC PXA270 Build Environment - o X

t ‘cygwin\LinCon8k>CHD.EXE /k c:\cygwin\LinCon8k\setenv.bat| active code page: 65001
---------- LinPAC PXA270 SDK Bnviromment Configure «-----e-

Target : ICPDAS LinPAC PXA270 Series (Arn based)
Work Directory :C:\Cygwin\LinCon8k

C:\cygwin\LinCon8k>{ chep 63001

C:\cygwin\LinCon8k>

Fig. 2-19 Fig. 2-20
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2.2 Introduction of the LInPAC PXA270 SDK

This section will discuss some of the techniques that are adopted in the LInPAC PXA270
SDK, including detailed explanations that describe how to easily use the SDK. The LinPAC
PXA270 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-8x4x applications to be quickly developed.
Therefore, once an application has been created, the LINPAC PXA270 SDK can be used to

compile it into an executable file that can be run on the LP-8x4x embedded controller.

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 (cygwinl.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 used on other platforms. For example, if the “arm-linux-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.
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2.2.3 Download the LinPAC PXA270 SDK

O For Windows systems (Extract the .exe file into to the C:\ driver.)
Download the linpac_pxa270_sdk_for_windows.exe file from:

ftp://ftp.icpdas.com/pub/cd/linpac/napdos/Ip-8x4x/sdk/linpac pxa270 sdk for windows.exe

U For Linux systems (Extract the .bz2 file into to the root (/) directory.)
Download the linpac_pxa270_sdk_for_linux.tar.bz2 file from:
ftp://ftp.icpdas.com/pub/cd/linpac/napdos/Ip-8x4x/sdk/linpac_pxa270_ 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 LIBISK.A in the LP-8x4x

The library file libi8k.a is designed for I-7000/8000/87000 applications running on the
LP-8x4x 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’s Application
NN, S ——— 1
' Driver !
: : !
! 1
1 1
1 . :
: (I-7000, 1-8000, I-87000 (XW-Board series function) i
1 series modules function) :

Series modules and I/O expansion boards

Fig. 3-1

Functions for the LP-8x4x Embedded Controller are divided into sub-groups for ease of use

within the different applications:

1. System Information Functions Analog Input Functions

Digital Input/Output Functions Analog Output Functions

3-axis Encoder Functions

© N o O

2
3. Watchdog Timer Functions
4

EEPROM Read/Write Functions 2-axis Stepper/Servo Functions

The functions contained in the libi8k.a library are specifically designed for the LP-8x4x
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-8x4x System Settings

The following is a guide to easily configuration the LP-8x4x.

4.1 LP-8x4x Network Settings

There are two methods of configurting the network settings for the LP-8x4x. The first uses
DHCP and the second is based on an “Assigned IP”. The factor default configuration is
DHCP. However, if a DHCP server is not available on the network system, then the network

settings need to be configured using the “Assigned IP” method.

4.1.1 Configuring the IP ~ Netmask and Gateway Addresses

(1) Using DHCP :
Boot the LP-8x4x and click the “start/ xterm” to open a “Command Prompt”. Type in
“vi letc/network/interfaces” to open the network settings file. Once the network settings
file is loaded, remove the “#” comment from each line in the dhcp block and add
comment out the Assing IP block by adding “#” to each entry. Type “:wqg” to save the
changes, and then type “ifup eth0” to activate the new settings. (Refer to the Fig 4-1 for

more details)

ci| Telnet 192.168.0.200

iface lo inet loophack

# Enable dhcp on eth@

iface eth@ inet dhcp
C

iface ethl inet dhcp P

iface wlan@ inet dhcp

iface ppp@ inet dhcp

t Or unmark followinag lines and modify the ip configuration to enabhle ethernet
Eiface eth@ inet static

address 192.168.0.200 :
netmask 255.255.0.08 Assign [P

gateway 192.168.6.254

Fig 4-1
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(2) Using “Assigned IP”:
Boot the LP-8x4x and click the “start/ xterm” to open a “command line”. Type “vi
letc/network/interfaces” to open the network settings file. Once the network settings
file is loaded, remove the “#” comment from each line in the Assign IP block and

comment out the dhcp block by adding “#” to each entry. Entry the relevant IP - Netmask

and Gateway details in the respective Assign IP block entries. Type “:wqg” to save the

changes, and the type “ifup eth0” to activate the new settings. (Refer to the Fig 4-2)

c+| Telnet 192.168.0.200

iface lo inet loophack

# Enable dhcp on eth@
ftiface eth@ inet dhcp dhcp
iface ethl inet dhcp

iface wlan@ inet dhcp
iface ppp@ inet dhcp

# Or unmark following lines and modify the ip configuration to enable ethernet
iface ethB inet static

address 192.168.0.20608 g
netmask 255.255.08.8 Assign [P

gateway 192.168.08.254

Fig 4-2

After configuring the LinPAC network settings, type “ifconfig” to verify that the network
settings are correct. Refer to the Fig 4-3 for more details.

Telnet 192.168.0.200

# ifconfig
et hi Link encap:Ethernet HUaddy BB:@D:E@Q:FA:84:C5
inet addp:192.168.0.208 Becast:192.168.6.255 Mask:255.255.255.48
UP BROADCAST RUNNING MULTICAST MIU:1588 Metric:1
R packets: 3148 errors:@ dropped:@ overruns:@ frame:@
TR packets:428 errors:@ dropped:@ overruns:@ carvier:@
collisions:@ txgueuelen:18@
R¥ hytes:391878 (381.9 KiB)> TK hytes:8 (6.8 B>
Interrupt:2 Base address:8x5884

Link encap:lLecal Loopback

inet addr:127.8.68.1 Mask:255.8.8.4

UP LOOPBACK RUNNING MTU:16436 Metric:1

BX packets:@ errvors:@ dropped:@ overruns:@ frame:@
TR packets:@ errvors:@ dropped:8 overruns:@ carrvier:@
collisions:@ txgueuelen:@

B¥ hytes:@ <@B.@8 B> TXE hytes:@ <(@G.8 B)

Fig 4-3
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4.1.2 DNS Setting

Boot the LP-8x4x and click the “start/ xterm” to open a “command line”. Type “vi
/etc/resolv.conf” to open the DNS setting file. Once the DNS settings file is loaded, type
‘DNS server” in the “nameserver” field. Type “:wqg” to save the changes, and type

“reboot” to reboot the LP-8x4x so that the new settings can take effect. Refer to the Fig 4-4
for more details.

ci| Telnet 192 1680200

search icpdas.com

nameserver |168.95.1.1

s

HT .

Fig 4-4

4.2 Using a microSD Card

Files contained on a mounted microSD card can be accessed from the /mnt/hda directory
(Refer to Fig 4-5).

# monnt

rootfs on / type rootfs (rw)
fdeviroot on f type jffe2 ()
proc on fproc type proc (rw)
avafe on feve type avafs (rv)
tnofs on fvar tvpe tmofs (rwd

fdev/mneblk0pl on funtfhda type viat (rw, fnagk=0022,dnazk=0022, codepage=cpd27, locharzet=1208859-1)
fdevitand on fant/ranfs type minlx [ rw)

Fig 4-5

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-8x4x 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.
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4.2.1 Mounting a microSD Card

To use a microSD card, insert the microSD card into the socket on the LP-8x4x (Refer to Fig.
1-3), and it will be automatically mounted when the LP-8x4x 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.

4.2.2 Unmounting the microSD Card

Before removing the microSD card from the LP-8x4x, unmount the card by entering the
following steps:

(1) /etc/init.d/startx stop
(2) letcl/init.d/apachectl stop
(3) umount /mnt/hda

The microSD card can then be safely removed to prevent damage to the card.

4.2.3 Scanning and repairing a microSD Card

After the LP-8x4x 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/mmcblkOpl (print a report for device)
blockdev -v --getra --getbz /dev/mmcblkOpl (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/immcblkOp1 (performs interactive repairs)
fsck.minix -s /dev/mmcblkOp1l (outputs super-block information)
O fsck.vfat : this command is used to check and repair MS-DOS file systems
e.g. fsck.vfat -a /devimmcblkOpl (automatically repair the file system)
fsck.vfat -l /dev/immcblkOpl (list path names of files being processed)
QO mkfs: this command is used to build a Linux file system on a device, usually a hard
disk partition.
e.g. mkfs -tvfat /dev/immcblkOpl (specifies the type of file system to be built)
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mkfs -c vfat /dev/mmcblkOpl
(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/mmcblkOpl
(check the device for bad blocks before creating the file system)
O mkfs.vfat: this command is used to make an MS-DOS filesystem.
e.g. mkfs.vfat -A /dev/mmcblkOpl (use Atari variation of the MS-DOS filesystem)

mkfs.vfat -v /dev/immcblkOpl (verbose execution)

4.3 Using a USB Storage Device

USB storage devices are not automatically mounted to the LP-8x4x, sot it must be manually

mounted before attempting to access the USB storage device.

4.3.1 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 “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 4-6)

#mkdir frmnt/ush
#
#cat /proc/diskstats | grep sda*
8 0s5da376210626000000 254260
8 1sdal989800
#
#gmount Jdev/sdal /mnt/ush
# mount
rootfs an / type rootfs {rw)
fdeviroot on /type jffs2 {rw)
procon fproctype proc (nw)
sysfs on fsys type sysfs (rw)
tmpfs on fvar type tmpfs (rw)
shimfs on fdev/shim type tmpfs {rw)
usbfs on /proc/bus/ush type ushfs {rw)
SdevimmchblkOpl on /mnt/hda type vfat
(rw,fmask=0022, dmask=0022,codepage=cpd37,iccharset=is08559-1)
Jdevi/ram on /mint/ramfs type minix {na)
fdev/sdal on /mnt/ush type vfat
(rw,fmask=0022,dmask=0022,codepage=cpd37, iccharset=iso8859-1)

&#
#ls fmntfush
0429.doc  2009.avi

Fig 4-6
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4.3.2 Unmounting the USB Storage Device

Before removing the USB storage device from the LP-8x4x, 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.

4.4 Adjusting the VGA Resolution

The LinPAC supports two VGA resolutions -- 640x480 and 800x600, and the default setting

is 800x600. To change the VGA resolution, follow the procedure described below:
(1) Type “vi [etc/init.d/fboman” to open the VGA resolution configuration file.

(2) To set the resolution to be 640x480, comment out the reference to 800x600 by adding

“#” to the entry, and then remove the “#” comment | ztart;
) gcho -n "detting framebuffer ...
from the 640x480 entry. (Refer to Fig. 4-7) #luzribindcleax
fustishind fheet -n A40x420-60

For example, to set the resolution to 800x600, #iusrisbin/ fhset -n 800x5600-70

EXTTCODE=1
open the file “/etc/init.d/foman”, the code should ; mpi;
. gcho -n "Bestore framebuffer ...
be as follows: echo "done."
#/usr/sbin/fbset _-n 640x480-60 ERITCODE]
tart
/usr/sbin/fbset -n  800x600-70 e %5 gtnp
B0 start
EXITCODE=4$7
To change the resolution to 640x480, the code | *) o
nsage
should be as follows: -
B5AC
lusr/sbin/fbset -n_ 640x480-60 Sy
#/usr/sbin/fbset -n 800x600-70 Fig. 4-7
#fhset

(3) Type “:wq” to save the changes, and then type  mode "640:480-60"
#D: 26.000 MHz, H: 31.401 kHz, V: 53.926 Hz

T _ ”» _ gearnetry G40 450 640 480 16
shutdown —r now” to reboot the LP-8x4x, so that Erminge 33461 78 48 22 10 64 12
accel false
ryba 5/11 6/ 50,00
endmode
#

the new settings can take effect. (Refer to Fig. 4-8)

Fig. 4-8
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4.5 Automatically executing an applications at startup

A “run level” is an operation mode that is used to determine which programs are executed

during system startup. The default run level for the LP-8x4x is level 2.

The run level file is located in the /etc/init.d directory and contains the scripts that will be
executed at boot time. These scripts are referenced by creating symbolic links in the
letc/rc2.d directory.

The format for the naming of these links is named S<2-digit-number><original-name>. The
2-digit number determines the order in which the scripts are executed. The valid range is
from 00 to 99 and the lower numbered file will executed earlier. Scripts prefixed with an S
are called at startup, and those prefixed with either a K or an x are called when the system

is closed or shut down.

4.5.1 Configuring a program to run at boot time

To configure a program to run at boot time, create a startup script that runs the required
commands to be automatically executed then save it in the “/etc/init.d” directory. The script

must then be symbolically linked to the “/etc/rc2.d” directory.

The procedure for creating a script is described below:

(1) Create a script with the filename “hello” by typing “vi /etc/init.d/hello®. This will allow
the script that executes the programs edit. Type “:wq*“ to save the script and quit. (Refer
to the Fig. 4-9)
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« Telnet 10.0.9.1

ikt sbinszh

i

#t ICPDAS LinCon-8880 daemon

i

# setcrsinit.d-helle 8.1 20084-85-825 ¢ moki matsushima >
nwsage )

i

echo "Usage: 58 {startistoplrestart’”

>

EXITCODE=1

for x in "1" ; do
if [ $# -1t 1 1 5 then usage ; break ; fi
action=%1

case "Saction" in

staprt?
echo —n "Starting Hello sewrvices:
echo "Welcome to LinCon—8800%"
ERITCODE=A

stop?
echo —n “"Shutting down hello services:
echo "done."
EXITCODE=A

restart)
$8 stop
$A start
EXITCODE=57?

usage

Fig. 4-9

Note: If necessary, the PATH and LD LIBRARY_ PATH environment variable should be
included in the script. Check the “/etc/init.d/webcam?” file for an example. Refer to the
Fig. 4-10 for more detalils.

# cat fetc/init.d/webecan
#ihintzh
#

# Sample start-up zcript
#

export LOGNANE=root

export HOME=/FLOGNAME

export LD LIBRARY PATH=/opt/E1IRG/1ib:fopt/ Libsfugrd local/lib:/ Libs fuard libs foptikaffe/ jref libfarn
loptiphpdlib:foptimyeqlf Lib: fopt/apache2/ lib: fetc/ugerd ik funt hdalopt/ 1ib: fopt/ local/1ib

export PATH=/bin:/ebin:/uer/bin: fuarfebin:fuerd local/bin: fugrd local/ebin: fopt FE LIRS/ bin: fopt/bin:f
optfkaffe/bin: fopt/phpfbin: fopt/myaql/bin: foptfapacheZ/bin: fetc/uger/bin: fetcfuzer/abin: fopt/ local
fhin:foptd localfebin:fant/hdafopt/bin: fopt/ebin: .

export CLASSPATH=/opt/kaffel/libikic. jar: fopt/kaffel/liblicpdas, jar: fopt/katfel/lib/avingall. jar:.
export JAVE HOME=/opt/kaffe

Fig. 4-10
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(2) Type “chmod 755 /etc/init.d/hello” to change the access permissions for the file.

(3) Type “cd /etc/rc2.d” to change directory to the default run level.

(4) Type’In -s

.Jinit.d/hello /etc/rc2.d/S85hello” to create a symbolic link to the script

file so that it will be automatically executed at boot time. Refer to the Fig. 4-11 for more

details.

« Telnet 10.0.9.1

it
# cd setcsre2.d

52Bszsh
S4Ainetd
S5@apache

58Ahuc lock
S27f hman
S?8¥server

S6Bznmp
578z 1ot
S1lifupdown S718erial
it

k 1n —s
f# 1z —al
druer—xr—x
druer—xr—x
1P
1P
1P
1P
1runcruceu
1runcruceu
1runcruceu
T rucpuceu
1P uncpuceu
1 runcpuceu
1 rucpunceu
1 rucpunceu
1rucpunceu
Lrucpunceux
1P
1P
1P
1P
it

../init.dshello setc/rc2.d-585hello

root a
root a
root 17
root 16
root 18
root 13
root 15
root 19
root 14
root 14
root 16
root 28
root 15
root 15
root 16
root 17
root 12
root 14
root 15
root 18

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

[ e T e T o e o S o S o e e ey Sy ST Ao

S99rmnologin
xG04sd
x528apmd

x547ipsec
*572Ramdriver

SA%pppslip —» . .Ainit.d/pppslip
S1@pcmecia —» ../init.d/pencia
Si1ifupdown —-> .. init.d/ifupdown
528ssh -» ../init.d~szsh

S$4@inetd -> ../init.dsinetd
SSBapache -» ../init.d/apachectl
S6Bsnmp —-»> .. /1init.d/snmp

§$78z1lot -> .. /init.d/=zlot

SMSerial -> ../init.d/serial
S80huclock - ../init.dshuclock.zh
585%hello -> ../init.d hello
S9bman -> ../init.d/fhman
598Rzerver - ../1init.d/startx
S99rmnologin -> ../init.d/rmnologin
®8B4sd > ..sinit.dsed

®82Bapmd -> ../init.d/apmd
xS47ipsec —» .. /init.d/ipsec
x872Ramdriver -» ../ init.d/ramdrive

Fig. 4-11

4.5.2 Disabling a program from running at boot time

The procedure for disabling a script is described below:

(1) Type “cd /etc/rc2.d“ to change directory to the default run level.

(2) Type “mv S85hello

xS85hello” to rename the S85hello symbolic link and

prevent the program from automatically executing at boot time.
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4.6 Automatic login

Automatic Login allows a specified user to log into the console (normally /dev/ttyl) when the

system is first booted without displaying a prompt requesting a username or password.

This is achieved using the mingetty command, and the setup procedure is as follows:

(1) Login as root and open the “/etc/inittab” file for the LP-8x4x.

(2) Modify the entry for the first terminal— tty1, as shown in Fig. 4-12, After rebooting the
LP-8x4x, it will automatically login to the root account.

/zbin/getty invocations for the runlevels.

The "id" field MUST be the same as the last
characters of the device {after "tty").

Format:
<idr:<runlevelsr>: {actlonr»:<process>

M

|1:2345:respawn:!sbin!mingetty -noclear —-autelogin root ttyll
#1:2345: regpawn: /shin/ getty 38400 ttyl

2:2345: respawn: /sbhin/getty 38400 tty2

:2345: respawn: /sbin/getty 38400 tty3

12345 respawn: /sbhin/getty 38400 ttyd

12345 respawn: /sbin/getty 38400 ttys

12345 respawn: /sbin/getty 38400 ttyé

oy 0 od= L

Fig. 4-12
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5. Instructions for the LP-8x4x

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

5.1.1Is : 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

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 P y promp 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)

overwriting

Parameter Description Example
Does not display a confirmation prompt before
-f . cp—f sour des
overwriting
Displays a confirmation prompt before
=i Pay promp cp—i /sour /des

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 ?7?? file —> ?7?? 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)

temporarily exits the FTP

exit : back to the ftp

bin

get :

put :

: transfers files in “binary” mode

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

uploads a file from the host to the LinPAC (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-8x4x)

5.1.15 date: prints or sets the system date and time

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

Parameter Description Example

Reads the hardware clock and prints the time on
-r hwclock -r
a standard output.

Sets the hardware clock to the current system
—-W i hwclock -w
ime

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

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,

1

1 Preprocessor Linker
Source Code é Binary Code é Executable
Compiler

Test.c Test.o Test.exe

Program Develop Flow
Fig. 5-1

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.
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5.2.1 Compile without linking to the LP-8x4x library

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

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

Output File : helloworld.exe

e LinPAC-8000 Build Environment

C:scyguinsLinCon8k~examples scommon rarm—linux—gcc helloworld.c —o helloworld.exe

Gz scyguinsLinCon8k“examples “\common *

(2) Purpose: *.c ... *.c to *. exe
Command: arm-linux-gcc —c source.c
Command: arm-linux-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-gcc —c main.c helloworld.c hi.c
arm-linux-gcc -0 main.exe main.o helloworld.o hi.o
Output File: main.exe

c. LinPAC-8000 Build Environment
C:scyguinsLinConfkexampless common? arm—linux—gcc —c main.c helloworld.c hi.c

CawepguinsLinCongksexamples >~ common > arm—linux—gcc —o main.exe main.o helloworld.o hi.o

5.2.2 Compile by linking to the LP-8x4x library (libi8k.a)
(1) Purpose: *.cto *. o
Command: arm-linux-gcc —lincludeDIR -lIm —-c -0 target source.c library

Parameters:
-lincludeDir: the path to the include files

-Im: includes the math library (libm.a)
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-c: only compile *.c to *.o0 (object file)
-0 target: assigns the name of the output file
source.c: the C source code file
library: the path of library
Example: arm-linux-gcc —I. —l../include —Im —c —o test.o test.c ../lib/libi8k.a

Output File: test.o

(2) Purpose: *. o to *. exe
Command: arm-linux-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-gcc —I. —l../include —Im —o test.exe test.o ../lib/libi8k.a

Output File: test.exe

(3) Purpose: *. c to *. exe
Command: arm-linux-gcc —lincludeDIR -lm —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-gcc —I. —l../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

*.exe file

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-8x4x using FTP, and
3) execute this file via the Telnet Server on the LP-8x4x.

This process can be accomplished using a single PC without requiring an additional monitor
for the LP-8x4x. 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 PXA270 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” 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.

= LinPAC PXA270 Build Environment

C:scyguinsLinCon8k> cd examplesscommon

58 \cygwin\LinCunSk\examples\cummun)
Yomume in drive C has no label.

¥Yolume Serial NHumber is 649C-FEE2

C:neyguwinsLinCon8k“examples “common
[.1] [..1 Analog_Roundtrip-old.c hack_plane_id.c
hack_plane_id.exe dip_switch.c dip_switch.exe echosvr.c
echosvr.exe eeprom.c EEPI'OM. EXE getdo_vrh.c
getdo_rh.exe [getexail getexai.c getexal.exe
getexal.rar getexdi.c getexdi.exe getlist.c
getlist.exe getport.c getport.exe getreceive.c
getreceive.exe getsendreceive. getsendreceive .exe getsendreceive_bin.c
getsendreceive_bhin.exe helloworld.c helloworld.exe led.c
led.exe port.c port.exe rotary_id.c
rotary_id.exe read_sn.c read_sn.exe serial_test.c
serial_test.exe send_receive.c send_receive.exe setdo_bw.exe
setdo_bu-ok.c setdo_bu.c setexdo .exe
setexao.exe setexdo.c setsend.exe
setport.exe setsend.c sram—read.exe
slot_count.exe sran—read.c Sram.exe
sram—ok.exe sram.c timer2.c
timer2.exe SPAMIC . EXE timer.exe wdt.c
timer.c sram—write.exe uart.exe wdt_safe_value.c
unart.c wdt .exe wdt_safe_wvalue.exe

88 File(s) 3.241.541 bytes
3 Dir{s) 43.585,295.368 bytes free

Fig. 5-2
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(2) Type the command “arm-linux-gcc —o helloworld.exe helloworld.c* to compile
helloworld.c into helloworld.exe, then type “dir/w* to display the contents of the directory

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

= LinPAC PXA270 Build Environment

G e yguinsLinCondkexamples “common? arm—linux—gcc —o helloworld.exe helloworld.c

C:scyguinsLinCon8ksexamples \cnmmnn
Yomume in drive C has mo label.
¥Yolume Serial Number is 649C-FEE2
C:scyguinsLinCon8ksexamples “\common

[.1 [..1 hack_plane_id.c back_plane_id.exe
echosvr.c echosvr.exe EEPPOM.C EEPFOM. EXE
getdo_vrh.exe getexai.c getexai.exe
getexdi.exe getlist.c getlist.exe
getport.exe getreceive.c getreceive.exe
getsendreceive .exe getsendreceive_hin.c getsendreceive_bin.exe
helloworld.exe led.c led.exe
port.exe read_sn.c read_sn.exe
rotary_id.exe send_receive.c send_receive.exe
=etdo_bhw.c setdo_buw.exe setexao.c setexan.exe
setexdo.c setexdo.exe setport.c setport.exe
zetsend.c setzend.exe SPram.c EPam.exe
timer.exe timerd.c timer2.exe
uart.exe wdt.c wdt .exe
wdt_szafe_value.c wdt_safe_value.exe
56 File(s) 2,257,242 bytes
2 Dir{s) 98.268.422.144 bytes free

Fig. 5-3

STEP 2: Transfer helloworld.exe to the LP-8x4x

Two methods can be used to transfer files to the LP-8x4x:

<Method one> Using the “DOS Command Prompt”

(1) Open a “DOS Command Prompt” and type the ftp IP Address of the LP-8x4x, for example:
ftp 192.168.0.200 to establish a connection to the FTP Server on the LP-8x4x. When

prompted, type the User_Name and Password (“root” is the default value for both) to

establish a connection to the LP-8x4x.
(2) Before transferring the files to the LP-8x4x, type the “bin” command to ensure that the

file is transferred to the LP-8x4x in binary mode. (refer to Fig. 5-4)

&7 DAWINDOWS\System32\cmd exe - ftp 192.168.0.200 ===

C:\>ftp 192.168.0.288

228 localhost FIP server (GNU inetutils 1.4.2) ready.
fuser (192.168.8.288:C(noned): root

Fig.5-4
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(3) Type the command “put C:/cygwin/LinCon8k/examples/common/helloworld.exe
helloworld.exe” to transfer the helloworld.exe file to the LP-8x4x. Once the message
“Transfer complete” is displayed, then transfer process has been completed.

To disconnect from the LP-8x4x, type the “bye” command to return to the PC console.
(refer to Fig. 5-5).

&4 DAWINDOWS\System32\cmd exe

set to I.
c:/cyguin/lincon8k/examples/common/he lloworld.exe helloworld.exe
B8 PORT command sucessful.
58 Opening BINARY mode data connection for 'helloworld.exe’.
26 Transfer complete.
: 11354 hytes sent in B.B6BSeconds 113548608.00Khytes/sec.
ftp> hye
21 Goodhye.

ID: \Documents and Settings\RichardFang>_

Fig.5-5

<Method two > Using an FTP Client:

(1) Open the FTP Software and add an FTP Host to the LP-51xx. The default value for both
the User_Name and Password is “root”.

(2) Then click the “Quickconnect” button to establish a connection to the FTP server on the
LP-51xx. (refer to Fig. 5-6).

Z root@192_168.0.200- FileZilla
File Edit View Transfer Server PBookmarks Help

Host: |192.1658.0.200 Lsername; |root Password: |**** Paort: |21 I

Fesponse: 226 Directory send Ok,

Status: Calculating timezone offset of server...

Cornrmand: MOTM B017DEMO,C

Fesponse; 213 2017060207 1439

Status: Timezone offsets: Server: 0 seconds. Local: 28200 seconds. Difference: 28800 seconds.
Status: Directary listing successful

Fig.5-6
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(3) Upload the “Helloworld.exe” file to the LP-8x4x. (refer to Fig. 5-7).

2 root®@192.168.0.200- FileZilla

Ele Edit Wiew Transfer Server Bookmarks Help
Host: |192.1EE|.D.2EIEI | Lisername: Password: |**** | Port: |21 | [ Cuickconnect ]I
Lacal site |:1EygwinHLinCnanHexamples‘gcammum + |Remote site|frcu:|t w
O commaon Allamd/ .
On PC o7k — 2 100t On LinPAC
=187k A
5 £
€ helloworld.c .. —5
mi helloworld exe S—— 0 Desktop
led Upload = Docurments
Cledc ¥ 2dd tiles to queus 2 Downloads v
< £ ¥
Selected 1 file, Totlsize: 5 =PER Selected 1 directory.
Edit
Create directory
Refresh
Dielete
Rename

Fig. 5-7

(4) Click the helloworld.exe file in the LP-8x4x 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. 5-8 and Fig. 5-9 for more details.

z root@192. 168.0.200- FileZilla

=]

File Edit View Transfer 2erver Bookmarks Help
Haost: Lisername: Password: |**** | Fart: |21 | [ Cickconnect ]I
Local site |:Rcvgwin‘;LinCoanHexamples‘;cummom w |Remate site|frc:c:t “w
O common Alla/ )
On PC 217k = | =5 oot On LinPAC
= 187k v
< >
€ helloworld.c B s helloworld exe |
Fhelloworld.exe 5. |[Ei9017ReadAl | ¥ Download
I led 5] 197kaio 4 Add files to queue b
Cledc 1 v | Einstall.log View/Edit hi
< [ » < |
Selected 1 file. Total size: 5,698 bytes Selected 1 file. Totalsize: | Create directory
Create new file |
U root@10.1.0.37 Refresh
|| Coevewin\LPBa2x_ ... L frootfhelloweorld exe JC
Delete
Bename
Copy UEL{E) to clipboard
File permissions...

Fig.5-8
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Femote site|fr|:u:|t w
=@/ _ .
+# 3 roof On LinPAC Change file attributes
Please select the new attributes for the file
"hiellowearld, exe",
el Lo d.exe | Crrier permissions
= @Qﬂl?lR ad 4l + Downlload Read Wit Execute
= 197kaio b Add files to quene
El install.log , , 3 Group permissions
¢ View/Edit J [¥]Read Write Execute
Selected 1 file. Totlsize: ¢ Create directory | Public permissions
Create new file [ Read Write Execute
Refresh
Murneric value: 777
Delete - _a —
Rename fOu can use an x at any position to keep the
. permission the original files have,
Copy UELE) to clipboard
File permissions... ok || cancel
Fig.5-9

STEP 3: Use telnet to access the LP-8x4x and execute the program
(1) Open a “DOS Command Prompt” and type the IPAddress of the LP-8x4x, for example:
telnet 192.168.0.200, to establish a connection to the Ttelnet Server on the LP-8x4x.

When prompted, type the User_Name and Password (“root” is the default value for
both) to establish a connection to the LP-8x4x. If the “#” prompt character is displayed, it
signifies that a connection to the telnet server on the LP-8x4x has been successfully
established. (refer to Fig. 5-10)

elnet 192.168.0.200

LinCon—8888 zeries
Linux embedded controller

lincon—88B8 login: root

Pazsuword:

MOKI B.98

installed modules list
R

. BB24
.onot
.onot
.onot
.onot
.onot
.onot

installed
installed
installed
installed
installed
installed

Fig.5-10
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(2) Type the “Is -1 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 “Welcome to LInPAC-8000" will be
displayed.

The compile, transfer and execution processes are now complete. (refer to Fig. 5-11)

Telnet 192.168.0.200 =]

# chmod 777 he Lloworld.exe
#1s -1
“PUKPUXPUX 1 root root 243 Jun 36 14:52

# /helloworld.exe
Hi ” Welcome to LinPAC-8000
#

Fig.5-11
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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-8x4x and can be found in the path —

/usr/local/bin. 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-8000
setdo Sets the Digital Output value for I-8K modules
setao Sets the Analog Output value for 1-8K modules
getdi Reads the Digital Input value for 1-8K modules
getai Reads the Analog Input value for 1-8K modules
setexdo Sets the Digital Output value for I-7K/87K modules
setexao Sets the Analog Output value for I-7K/87K modules
getexdi Reads the Digital Input value for I-7K/87K modules
getexai Reads the Analog Input value for I-7K/87K 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
read_sn Reads the hardware serial number for the LinPAC-8000

Fig. 5-12

The Fig. 5-13 provides details of the demo programs that illustrate how to use the I-talk utility.
The 1-8024W (AO Module), 1-8017HW (Al Module) and the 1-8055W (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

getlist
Lists the names of all modules inserted in the LinPAC-8000

setdo

setdo {slot} {data}
setdo 3 3
Sets channels 1 and 2 on the 1-8055W module to ON

setao

setao {slot} {channel} {data}

setao 1 0 2.2

Sets the Analog Output value for channel 0 on the 1-8024W
module to 2.2 V.

getdi

getdi {slot} {type}
getdi 3 8
Reads the 8-bit Digital Input value from the 1-8055W module

getai

getai {slot} {channel} {gain} {mode}
getai 2 0 0 O
Reads the Analog Input value from the 1-8017HW module

setexdo

setexdo {slot} {1} {data}
setexdo 2 1 3
Sets the digital output value to the 1-87K module at slot 2

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

setexao {slot} {1} {data} {channel}
setexao 3 1 6.7 5
Sets channel 5 analog value 6.7 to the I-87K module at slot 3

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

getexdi {slot} {1}
getexdi 2 1
Get the dec digital input value from the 1-87Kmodule at slot 2

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

getexai {slot} {1} {channel}
getexai 2 1 5
Get channel 5 analog value from the 1-87K module at slot 2

getexai {slot} {comport} { channel } {baudrate} {address}
getexai 0 3 5 115200 2
Get channel 5 analog value from the I-7K module at COMS3 port

read_sn

read_sn
Reads the hardware serial number for the LinPAC-8000
Serial number = 9efebbebbe

Fig. 5-13
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6. LIBIBK.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.

Libi8k.a

(1) (2) (3)
. Functions of DCON Functions of 18000
s Modules(17000/8000/8700) Modules in LonCon Slot
COM PORT Z R S 3 s
in Serial Communication In Parallel Communication
Timer.c Sio.c [7k.c [7000.c I8000.c I87000.c Slot.c
( Like Uart.dll ( Like 17000.d11
In Windows ) In Windows )

Structure of Libi8k.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/ 1-8000/ 1-87000 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 1-8000 modules inserted in the LP-8x4x slots. They are different from functions
(1) and (2) because the communication method for 1-8000 modules inserted in the LP-8x4x
is based on parallel mode rather than serial mode. Accordingly, the 18000.c library has been
completely rewritten especially for 1-8000 modules inserted in LP-8x4x slots and has been
rename as slot.c. The following is an introduction to the funcitions for slot.c, which can be
arranged into eight main categories:

1. System Information Functions 3. Waitch Dog Timer Functions

2. Digital Input/Output Functions 4. EEPROM Read/Write Functions
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5. Analog Input Functions 7. 3-axis Encoder Functions

6. Analog Output Functions 8. 2-axis Stepper/Servo Functions

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 1/O modules such as the I-7K, I-8K and I-87K series
modules via the COM2 or COM3 or COM4 ports on the LP-8x4x, the functions are the
same as those included in the DCON DLL. To control I-8K series modules that are inserted
in the slots of the LP-8x4x, the functions are different and they are described in more detalil

below:

6.1 System Information Functions
B Open_Slot

Description:
This function is used to open and initialize a specific slot on the LP-8x4x, and will be used by
I-8K or 1-87K modules inserted in the LP-8x4x. 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-8x4x will be open and initiated.
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B Close_Slot

Description:

After using the of Open_Slot() function to open and initialize a specific slot on the LP-8x4x,
the Close_Slot() function must also be used to close the slot. This function will be used by
[-8K or I-87K series modules inserted in the LP-8x4x. 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-8x4x 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-8x4x. 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-8x4x will be open and initiated.

Remark:
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B Close_SlotAll

Description:

If you the Open_SilotAll() function was used to open and initialize all the slots on the LP-8x4x,
the Close_SlotAll() function can be used to quickly close them simultaneously. For example,
the Close_SlotAll() 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-8x4x 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
[-87K series. The serial bus on the backplane of the LP-8x4x is used for mapping through to
COML1. 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);
Il The first slot on the LP-8x4x is specified as the COML1 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, COMS..., 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(COMS, 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, COMS3...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.

The difference of time-measurement between Linux and Windows platform are as follows:

Function Arqument Unix on Linux Unit on Windows
9 (Sec) (Sec)
Send_Receive_Cmd() wTimeOut 1/10 1/1000
Send_Receive_Cmd() wT 1/1000000 1/1000
Syntax:

[C]
WORD Send_Receive_Cmd (char port, char szCmd[ ], char szResult[ |,
WORD wTimeOut, WORD wChksum, WORD *wT)

Parameter:
port : [Input] 1=COM1, 2=COM2, 3=COMS3..., 255=COM255.
szCmd: [Input] Sending command string
szResult : [Input] Receiving the response string from the modules

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

*WT: [Output] Total time of send/receive interval

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;
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WORD m_wT,;
char m_szSend[40], m_szReceive[40];
int RetVal;
m_szSend[0] ='$’;
m_szSend[1] ='0";
m_szSend[2] ='0";
m_szSend[3] = 'M’;
m_szSend[4] = 0;
[* 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);
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B 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=COMS3..., 255=COM255.
szCmd : [Input] Sending command string

wTimeOut : [Input] Communicating timeout setting, the unit=1ms
wChkSum :  [Input] O=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 [Ox0D].

Syntax:
[C]
WORD Receive_Cmd (char port, char szResult[ ], WORD wTimeOut,
WORD wChksum)
Parameter:
port : [Input] 1=COM1, 2=COM2, 3=COMS3..., 255=COM255.
szResult : [Output] Sending command string

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

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);

I/l Read the remote module:1-7016D , m_ szResult : “/017016D”

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-7000/8000/87K) series modules.

Syntax:

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

Parameter:
port : [Input] 1=COM1, 2=COM2, 3=COMS3..., 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
(1-7000/8000/87K) 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
wLen : [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);
/l send 10 character

Send _Binary(m_port, m_szSend, m_length);

/l 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-8x4x. The n-port
modules in the LP-8x4x 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 1-8144W in slot 1
char fd[5];
fd[0]=sio_open(COM_M1, B9600, DATA_BITS_8, NO_PARITY,ONE_STOP_BIT);
if (fd[0] == ERR_PORT_OPEN) {

printf("open port_m failed\n");

return (-1);

}
/I The i8114W is inserted in slot 1 and the first port will be open and initiated.

Remark:
This function can be applied on modules: 1-8114W, 1-8112iW, 1-8142iW and |-8144iW.
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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-8x4x,
you need to use the sio_close() function to close the specified serial port in the LP-8x4x. 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/ityS34

Return Value:

None

Examples:

#define COM_M2 "/dev/ttyS3" /I Defined the second port of I-8144iW 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 i8144iW in slot 1 will be closed.

Remark:
This function can be applied on modules: [-8114W, 1-8112iW, 1-8142iW and [-8144iW.
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B GetModuleType

Description:
This function is used to retrieve which type of 8000 series I/O module is inserted in a specific
I/O slot in the LP-8x4x. 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 OxAO
_AO OxA1l
_DI8 0xBO
_Dl16 0xB1
~DI32 0xB2
~DO6 0xCO
D08 0xC1
D016 0xC2
D032 0xC3
_DI4D0O4 0xDO
_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_Silot(slot);

I/l The 1-8057W card is inserted in slot 1 of LP-8x4x and has a return Value : 0xC2

Remark:
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B GetNameOfModule

Description:
This function is used to retrieve the name of an 8000 series 1/0O module, which is plugged
into a specific 1/0 slot in the LP-8x4x. This function supports the collection of system

hardware configurations.

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

Return Value:
I/O module ID. For Example, the 1-8017W will return 8017.

Examples:

int slot=1;

int modulelD;

Open_Slot(slot);

modulelD=GetNameOfModule(slot);

Close_Slot(slot);

/I The 1-8017W module is inserted in slot 1 of LP-8x4x.
// Returned Value: moduleName=" 8017 "

Remark:
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B Read SN

Description:

This function is used to retrieves the hardware serial identification number on the LP-8x4x
main controller. This function supports the control of hardware versions by reading the serial
ID chip

Syntax:

[C]
void Read_SN(unsigned char serial_num[])

Parameter:

serial_num : [Output] Receive the serial ID number.

Return Value:

None

Examples:
int slot ;
unsigned char serial_num([8];
Open_Slot(0);
Read_SN(serial_num);
printf("SN=%x%x%x%x%x%x%x%x\n",serial_num[0],serial_num[1], serial_ num[2]

,serial_num[3],serial_numi[4],serial_num[5],serial_num[6],serial_num[7]);

Remark:
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B SetLED

Description:

This function is used to turn the LP-8x4x LED’s on/off.

LinPAC-8x4x

[
RUN PWR
LED RUN PWR
Color Red Green
Programmable Yes No
Function Start Power
Address ID 5 -
Syntax:
[C]
void SetLED(unsigned int addr, unsigned int value)
Parameter:
addr : [Input] Programmable LED address is 5
value : [Input] 1 : Turn on the LED

O : Turn off the LED
Return Value:

None

Examples:

unsigned int addr=5, value=1;
SetLED(5, value);
/[ The LED will turn on in LP-8x4x.

Remark:
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B GetBackPlanelD

Description:

This function is used to retrieve the back plane ID number in the LP-8x4x.

Syntax:

[C]
int GetBackPlanelD()

Parameter:

None

Return Value:

Backplane ID number.
Examples:

int id;

id=GetBackPlanelD();

printf("GetBackPlanel =%d \n", id);
/I Get the LP-8x4x backplane id . Returned Value: GetBackPlanel = 2

Remark:
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B GetSlotCount

Description:

This function is used to retrieve the number of slot in the LP-8x4x.

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-8841 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-8x4x.

Syntax:

[C]
int GetDIPswitch()

Parameter:

None

Return Value:

DIP switch value.

Examples:

int value;

value= GetDIPswitch();
printf("GetDIPswitch =%d \n", value);

/I Get the LP-8x4x DIP switch value.

/l Returned Value: GetDIPswitch = 128

Remark:
This function can be applied on PAC: LP-8441, LP-8841.
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B GetRotarylD

Description:

This function is used to retrieve the rotary ID number in the LP-8x4x.

Syntax:
[C]
int GetRotaryID(int type, & id)
Parameter:
type: [Input] Type definition: LP-8x4x is type 1.
id: [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 id, slot, type, wRetVal,
type=1; /I for LP-8x4x
wRetVal= Open_Slot(slot);
if (WRetVal > 0) {
printf("open Slot%d failed\n",slot);
return (-1);
}
GetRotaryID(type, &id);
printf("GetRotarylD= %d \n",id); //Get the LP-8x4x rotary id. If user turn the rotary
switch to the 1 position, would get the returned value: GetRotarylD= 78

Remark:

swloJ1]2]3]a]s]e]7]8]9]
ID || 79| 78| 77| 76| 75| 74| 73| 72| 71| 70|
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B GetSDKversion

Description:

This function is used to retrieve the version of LP-8x4x SDK.

Syntax:

[C]
float GetSDKversion(void)

Parameter:

None

Return Value:

Version number.

Examples:

printf(" GetSDKversion = %4.2f \n ", GetSDKversion());
/I Get the LP-8x4x SDK version number.
/I Returned Value: GetSDKversion = 1.

Remark:
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6.2 Watch Dog Timer Functions
B EnableWDT
B DisableWDT

Description:

This function can be used to enable the watch dog timer (WDT) and users need to reset
WDT in the assigned time set by users. Or LInPAC will reset automatically.

Syntax:

[C]
void EnableWDT (unsigned int milliseconds)
void DisableWDT (void)

Parameter:
milliseconds: LinPAC will reset in the assigned time if users don’t reset WDT.

The unit is mini-second.

Return Value:

None

Examples:

EnableWDT(10000); //Enable WDT interval 10000ms=10s
while (getchar()==10)

{
printf("Refresh WDT\n");
EnableWDT(10000); //Refresh WDT 10s
}
printf("Disable WDT\n");
DisableWDT();
Remark:
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B WatchDogSWEven

Description:

This function is used to read the LinPAC Reset Condition and users can reinstall the initial

value according to the Reset Condition.

Syntax:

[C]
unsigned int WatchDogSWEven (void)

Parameter:

None

Return Value:

Just see the last number of the return value — RCSR ( Reset Controller Status Register).
For example : RCSR is “20009a4”, so just see the last number “4”. 4 is 0100 in bits and it
means :

Bit O : Hardware Reset ( Like : Power Off, Reset Button )

Bit 1 : Software Reset ( Like : Type “Reboot” in command prompt )

Bit 2 : WDT Reset ( Like : Use “EnableWDT(1000)” )

Bit 3 : Sleep Mode Reset ( Not supported in the LInPAC )

Examples:
printf("RCRS = %x\n", WatchDogSWEven() );

Remark:
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B ClearWDTSWEven

Description:

This function is used to clear RCSR value.

Syntax:

[C]
void ClearWDTSWEven (unsigned int rcsr)

Parameter:
rcsr:  Clear bits of RCSR. Refer to the following parameter setting:
1: clear bit O
: Cclear bit 1
: Clear bit 2
: Clear bit 3
: clear bit O to bit 3

m o ~ N

Return Value:

None

Examples:
ClearWDTSWEven(0xF); //Used to clear bit O to bit 3 of RCRS to be zero.

Remark:
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6.3 EEPROM Read/Write Functions
B Enable EEP

Description:

This function is used to make EEPROM able to read or write. It must be used before using
Read_EEP or Write_EEP. This total size for the EEPROM is 0x0 ~ Ox3FFF (16,384 bytes;
16K) capacity.

Syntax:

[C]
void Enable_EEP(void)

Parameter:
None

Return Value:

None

Examples:
Enable_EEP();

/I After using this function, you can use Write_ EEP or Read_EEP to write or read data of
EEPROM.

Remark:
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B Disable EEP

Description:

This function is used to make EEPROM unable to read or write. You need to use this
function after using Read_EEP or Write_EEP. Then it will protect you from modifying your
EEPROM data carelessly.

Syntax:

[C]

void Disable_EEP(void)

Parameter:
None

Return Value:

None

Examples:
Disable EEP();

/I After using this function, you will not use Write_ EEP or Read_EEP to write or read
data of EEPROM.

Remark:
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B Read EEP

Description:
This function will read one byte data from the EEPROM. There is a 16K-byte (0~0x3fff)
EEPROM in the main control unit in the LP-8x4x system. This EEPROM with its accessing

APIs provides another mechanism for storing critical data inside non-volatile memory.

Syntax:

[C]
unsigned char Read_EEP(int block, int offset)

Parameter:
block : [Input] this is reserved for the system, and default value is O.
offset: [Input] specifies the memory address where read from.

Return Value:
Data read from the EEPROM.

Examples:
int block=0, offset;
unsigned char data;
Enable_EEP();
data= ReadEEP(block, offset);
Disable EEP();
// Returned value: data= read an 8-bit value from the EEPROM (block & offset)

Remark:
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®m Write EEP

Description:

To write one byte of data to the EEPROM. There is a 16K-byte (0~0x3fff) EEPROM in
the main control unit of the LP-8x4x system. This EEPROM is divided into 64 blocks
(block 0O to 63), and each block has 256 bytes in length from the offset of 0 to 255. This

EEPROM with its accessing APIs, provides another mechanism for storing critical data

inside non-volatile memory.

Syntax:

[C]
void Write_ EEP(int block, int offset, unsigned char data)

Parameter:
block : [Input] this is reserved for the system, and default value is O.
offset: [Input] specifies the memory address where write from.
Data: [Input] data to write to EEPROM.

Return Value:

None

Examples:
int block=0, offset;
unsigned char data=10;
Enable_EEP();
WriteEEP(block, offset, data);
Disable_EEP();
I/l Writes a 10 value output to the EEPROM (block & offset) location

Remark:
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6.4 Digital Input/Output Functions

6.4.1 For 1-8000 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_8(slot, data);

/l The I-8064W is inserted in slot 1 of LP-8x4x and can turn on channel 0 and 1.

Remark:
This function can be applied on modules: [-8060W, 1-8064W, 1-8065W, |-8066W,
[-8068W and I-8069W.
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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/l The 1-8057W is inserted in slot 1 of LP-8x4x and can turn on channel 0 and 1.

Remark:
This function can be applied on modules: I-8037W, 1-8056W, 1-8057W and I-8046W.
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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);

/l The 1-8041W is inserted in slot 1 of LP-8x4x and can turn on channel 0 and 1.

Remark:
This function can be applied on module: 1-8041W.
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m DI 8

Description:
Obtains 8-bit input data from a digital input module. The 0O 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 1-8058W is inserted in slot 1 of LP-8x4x and has inputs in channel O and 1.
// Returned value: data=0xfC

Remark:
There are two kind of Input type:
Input Type On State Off State Modules
1 LED On, Readback as 1 LED Off, Readback as 0 1-8058W
(Dry contact)
2

LED On, Readback as 0 LED Off, Readback as 1 1-8048W, 1-8052W
(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 O 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);

/l The 1-8053W is inserted in slot 1 of LP-8x4x and has inputs in channel 0 and 1.
I/l Returned value: data=0xfffC

Remark:
There are two kind of Input type:
Input Type On State Off State Modules
1 LED On, Readback as 1 LED Off, Readback as 0 [-8046W
(Dry contact)
2 LED On, Readback as 0 LED Off, Readback RS, RS
(Wet contact) n, Readback as , Readback as 1 1-8053PW
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m DI 32

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);

I/l The 1-8040W is inserted in slot 1 of LP-8x4x 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 1-8040W
(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_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;

DIO_DO_8(slot, data);

I/l The 1-8054W is inserted in slot 1 of LP-8x4x and can turn on channels 0 and 1.
/' It not only outputs a value, but also shows 16LEDs.

Remark:
This function can be applied in modules: 1-8054W, 1-8055W, and 1-8063W.
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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/O module is inserted.
Data : [Input] output data.

Return Value:

None

Examples:
int slot=1,
unsigned int data=3;
DIO_DO_16(slot, data);
/I The 1-8042W is inserted in slot 1 of LP-8x4x and can turn on the channels 0 and 1.

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

Remark:
This function can be applied on modules: 1-8042W and 1-8050W.
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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 O 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/O module is inserted.

Return Value:
Input data

Examples:

int slot=1,

unsigned char data;

data=DIO_DI_8(slot);

/I The 1-8054W is inserted in slot 1 of LP-8x4x and has inputs in channel 0 and 1.
// Returned value: data=0xfC

Remark:
This function can be applied in modules: 1-8054W, 1-8055W and I-8063W.

LP-8x4x SDK : 86



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 1-8042W is inserted in slot 1 of LP-8x4x and has inputs in channel 0 and 1.
/l Returned value: data=0xfffC

Remark:
This function can be applied in modules: 1-8042W.
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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);

/[ The 1-8041W module is inserted in slot 1 of LP-8x4x and return all DO channel status.

Remark:
These functions can be applied on modules:
DO 8 channel: I-8060W, 1-i8064W, 1-8065W, 1-8066W, 1-8068W and 1-8069W.

DO 16 channel: I-8037W, I-8056W, I-8057W and 1-8046W.
DO 32 channel: [-8041W
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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 1-8041W module is inserted in slot 1 of LP-8x4x and just turn on channel O of

[-8041W.

Remark:
These functions can be applied on modules:

DO 8 channel: I-8060W, [-8064W, I-8065W, 1-8066W, [-8068W and I-8069W.
DO 16 channel: I-i8037W, 1-8056W and I-8057W
DO 32 channel: [-8041W
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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 1-8040W module is inserted in slot 1 of LP-8x4x and return channel O status ( O:
ON ; 1: OFF).

Remark:
These functions can be applied on modules:

DI 8 channel: 1-8048W, 1-8052W and [-8058W.
DI 16 channel: I-8051W and 1-8053W
DI 32 channel: 1-8040W
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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/O 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 1-8064W is inserted in slot 1 of LP-8x4x.
/I WriteConfig: Oxffff (ch 0 to ch15 is DO mode)

Remark:
This function can be applied on modules: [-8050W.
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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 I-8050W is inserted in slot 1 of LP-8x4x.
/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: [-8050W.
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m UDIO DO16

Description:
This function is used to output O 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 1-8050W is inserted in slot 1 of LP-8x4x

/I WriteConfig: Ox00ff (ch0 to ch7 is DO mode and ch8 to ch15 is DI mode)
/[ Input DO value: 255

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

Remark:
This function can be applied on modules: [-8050W.
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®m UDIO_DI16

Description:
This function is used to input O 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(ChO0 to Ch7) of 1-8055 in Slot %d = 0x%x\n\r”,slot, data);
scanf(“%d:”,&data);

UDIO_DO16(slot, data);

printf(“*DO(Ch8 to Ch15) of I-8050 in Slot %d = 0x%x\n\r”,slot, data);
/I The 1-8050W is inserted in slot 1 of LP-8x4x.

/I WriteConfig: 0xff0O0 (chO to ch7 is DI mode and ch8 to ch15 is DO mode)
// DI(ChO to Ch7) of I-8055 in Slot 1 = Oxfbff

/I Input DO value: 255

// DO(Ch8 to Ch15) of I-8050 in Slot 1 = Oxff

Remark:
This function can be applied on modules: [-8050W.
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6.4.2 For 1-7000/1-8000/1-87000 modules via serial port

6.4.2.1 1-7000 series modules
B DigitalOut

Description:

This function is used to output the value of the digital output module for 1-7000 series

modules.

Syntax:

[C]
WORD DigitalOut(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, 0x7011/12/14/42/43/44/50/60/63/65/66/67/80
wBuf[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] O = 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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

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

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

Remark:

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 “1”.

Syntax:

[C]
WORD DigitalBitOut(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, 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
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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.
wBUuf[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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7065;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

wBuf[7] = 0x08; /IRL4 relay On
wBuf[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 1-7000 series modules.

Syntax:

[C]
WORD DigitalOutReadBack(WORD wBUuf[ ], 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
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 1-7000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
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wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

Close_Com(COM3);

Remark:

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 wBuUf[7] is “0”, it means to output the digital value through BitO
and Bitl 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 wBUuff], float fBuff], 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
wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
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wBuf[4] : [Input] Timeout setting , normal=100 milliseconds

wBuUf[5] : [Input] 2-bit digital output data in decimal format
wBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
wBuUf[7] : [Input] O : BitO, Bitl 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 1-7000 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;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

Open_Com(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7016;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBUf[5] = 1;

wBuf[6] = 0;

wBuf[7] = 1; /I Set the Bit2, Bit3 digital output
DigitalOut_7016(wBuf, fBuf, szSend, szReceive);
Close_Com(COMB3);

Remark:
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B Digitalln

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
wBuf[0] : [Input] COM port number, from 1 to 255
wBuf[1] : [Input] Module address, form 0x00 to OXff
wBuf[2] : [Input] Module ID, 0x7041/44/50/52/53/55/58/60/63/65
wBuf[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] O = 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 1-7000 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 D,

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

wBuf[2] = 0x7050;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

Close_Com(COM3);

Remark:

B DigitallnLatch

Description:

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

module.

Syntax:

[C]
WORD DigitalinLatch(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, 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
wBuf[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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port ;

wBuf[1] = m_address ;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum ;

wBuf[4] = m_timeout ;

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

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

Remark:
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B ClearDigitallnLatch

Description:

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

been enable.

Syntax:

[C]
WORD ClearDigitalinLatch(WORD wBUuf[], 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, 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 1-7000 series modules.

SzReceive : [Output] Result string receiving from 1-7000 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;

LP-8x4x SDK : 104



Open_Com(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

Remark:

B DigitallnCounterRead

Description:

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

module.

Syntax:

[C]
WORD DigitalinCounterRead(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, 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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuUf[3] = m_checksum;

wBuf[4] = 100;

wBUf[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 ClearDigitallnCounter

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

module.

Syntax:

[C]
WORD ClearDigitalinCounter(WORD wBuf[], float fBuff],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, 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.
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 1-7000 series modules.

SzReceive : [Output] Result string receiving from 1-7000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

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

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

Remark:

B ReadEventCounter

Description:

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

Syntax:

[C]
WORD ReadEventCounter(WORD wBUuff], 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, 0x7011/12/14/16
wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : Not used
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wBuf[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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuUf[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, I-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
wBuf[0] : [Input] COM port number, from 1 to 255
wBuf[1] : [Input] Module address, form 0x00 to OXff
wBuf[2] : [Input] Module ID, 0x7011/12/14/16
wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : Not used
wBuf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
fBuf : Not used.
SzSend : [Input] Command string to be sent to I1-7000 series modules.

SzReceive : [Output] Result string receiving from 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
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wBuUf[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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6.4.2.2 1-8000 series modules
B DigitalOut_8K

Description:

This function is used to set the digital output value of digital output module for 1-8000 series

modules.

Syntax:

[C]
WORD DigitalOut_8K(DWORD dwBUuf]], float fBuf[],char szSend[],char szReceive][])

Parameter:

dwBuf: WORD 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, 0x8041/42/54/55/56/57/60/63/64/65/66/67/68/77
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[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 I1/O module installed in 1-8000 main unit.
FBuf : Not used.
SzSend : [Input] Command string to be sent to 1-8000 series modules.
SzReceive : [Output] Result string receiving from 1-8000 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;

LP-8x4x SDK : 112



DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x8041;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

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

dwBuf[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 I-8000 series
modules. Theoutput value is “0” or “1”.

Syntax:

[C]
WORD DigitalBitOut_8K(DWORD dwBUuf]], 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, 0x8041/42/54/55/56/57/60/63/64/65/66/67/68/77
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuUf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] 16-bit digital output data
dwBuUf[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 1-8000 main unit.
DwBUf[8] : [Input] The output channel No.

fBuf : Not used.

SzSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive .  [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8041;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

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

dwBuf[7] = m_slot;

dwBuf[8] = 3;

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

Remark:
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B Digitalln_8K

Description:

This function is used to obtain the digital input value from 1-8000 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 1D, 0x8040/42/51/52/54/55/58/63/77
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Output] 16-bit digital output data
dwBuUf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the 1/O module installed in 1-8000 main unit.
FBuf : Not used.
SzSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive :  [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8040;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

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

dwBuf[7] = m_slot;

Digitalin_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

dwBuUf[2] : [Input] Module ID, 0x8040/51/52/53/54/55/58/63
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] Channel No.
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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 1-8000 main unit.
DwBUf[8] : [Output] Digitalln counter value

fBuf : Not used.

SzSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive .  [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x8040;
dwBuf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuf[5] = 0;

dwBuf[6] = 0;

dwBUf[7] = m_slot;
DigitalinCounterRead_8K(dwBuf, fBuf, szSend, szReceive);
DI_counter=dwBuf[8];
Close_Com(COMB3);

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 I-8000

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, 0x8040/51/52/53/54/55/58/63
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] Channel No.
dwBuUf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the 1/O module installed in 1-8000 main unit.
FBuf : Not used.
SzSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive :  [Output] Result string receiving from [-8000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8040;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 0;

dwBuf[6] = 0;

dwBuf[7] = m_slot;

ClearDigitalinCounter_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
[-8000 series modules.

Syntax:

[C]
WORD DigitallnLatch_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, 0x8040/51/52/53/54/55/58/63
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] 0> select to latch low
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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 1/O module installed in 1-8000 main unit.
DwBUf[8] : [Output] Latched data
fBuf : Not used.
SzSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive : [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x8040;
dwBuf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuUf[5] = 0;

dwBuf[6] = 0;

dwBUf[7] = m_slot;
DigitalinLatch_8K(dwBuf, fBuf, szSend, szReceive);
DI_latch=dwBuf[8];
Close_Com(COMB3);

Remark:
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B ClearDigitallnLatch_8K

Description:

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

been enabled.

Syntax:

[C]
WORD ClearDigitalinLatch_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 1D, 0x8040/51/52/53/54/55/58/63

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 1-8000 main unit.
FBuf : Not used.
SzSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive .  [Output] Result string receiving from I-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8040;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 0;

dwBuf[6] = 0;

dwBuf[7] = m_slot;

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

Remark:
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6.4.2.3 1-87000 series modules
B DigitalOut_87K

Description:

This function is used to set the digital output value of the digital output module for 1-87000

series modules.

Syntax:

[C]
WORD DigitalOut_87K(DWORD dwBuff], 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, 0x87041/54/55/57/58/60/63/64/66/68
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[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 1-87000 series modules.

SzReceive .  [Output] Result string receiving from [-87000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 3
dwBuf[6] =0

DigitalOut_87K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B DigitalOutReadBack 87K

Description:

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

[-87000 series modules.

Syntax:

WORD DigitalOutReadBack_87K(DWORD dwBuf], float fBuf[], char szSend][],

[C]

char szReceive[])

Parameter:

dwBuf:

dwBuUf[0] :
dwBuUf[1] :
dwBuUf[2] :
dwBuUf[3] :
dwBuf[4] :

DWORD Input/Output argument talbe

[Input] COM port number, from 1 to 255

[Input] Module address, form 0x00 to OXff

[Input] Module ID, 0x87041/54/55/57/58/60/63/64/66/68
[Input] 0= Checksum disable; 1= Checksum enable
[Input] Timeout setting , normal=100 milliseconds
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dwBuUf[5] : [Output]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 1-87000 series modules.

SzReceive . [Output] Result string receiving from 1-87000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

DigitalOutReadBack_87K (dwBuf, fBuf, szSend, szReceive);
DO=dwBuf[5] ;

Close_Com(COMB3);

Remark:
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B DigitalBitOut_87K

Description:

This function is used to set the digital output value of the specific digital output channel No.
of the digital output module for 1-87000 series modules. The output value is only for “0” or
“17.

Syntax:

[C]
WORD DigitalBitOut_87K(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, 0x87041/54/55/57/58/60/63/64/66/68
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input]1-bit digital output data.
DwBUf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Input] The digital output channel No.
dwBuUf[8] : [Input] Data to output(O or 1)
fBuf : Not used.
SzSend : [Input] Command string to be sent to 1-87000 series modules.

SzReceive :  [Output] Result string receiving from 1-87000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 0;

dwBuf[7] = 1,

dwBuf[8] = 1,

DigitalBitOut_87K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B Digitalln_87K

Description:

This function is used to obtain the digital input value from 1-87000 series modules.

Syntax:

[C]
WORD Digitalln_87K(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, 0x87040/51/52/53/54/55/58/63
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Output]16-bit digitalintput data.
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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 1-87000 series modules.
SzReceive :  [Output] Result string receiving from [-87000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

Digitalin_87K(dwBuf, fBuf, szSend, szReceive);
DI=dwBuf[5];

Close_Com(COMB3);

Remark:
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B DigitalinLatch_87K

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

[-87000 series modules.

Syntax:

[C]
WORD DigitalinLatch_87K(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, 0x87040/51/52/53/54/55/58/63

dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] O:low latch mode, 1:high latch mode
dwBuUf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Output] Latch value
fBuf : Not used.
SzSend : [Input] Command string to be sent to 1-87000 series modules.

SzReceive :  [Output] Result string receiving from 1-87000 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;
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DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x87051;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 0;

DigitalinLatch_87K(dwBuf, fBuf, szSend, szReceive);
DI_latch=dwBuf[7];

Close_Com(COM3);

Remark:

B ClearDigitallnLatch 87K

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 ClearDigitalinLatch_87K(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, 0x87040/51/52/53/54/55/58/63
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
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 1-87000 series modules.

SzReceive .  [Output] Result string receiving from [-87000 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 dwBuff{12];

DWORD m_port=3;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x87051;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

ClearDigitallnLatch_87K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COMB3);

Remark:
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B DigitalinCounterRead_87K

Description:
This function is used to obtain the counter value of the digital input channel No. of [-87000

series modules.

Syntax:

[C]
WORD DigitallnCounterRead_87K(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, 0x87040/51/52/53/54/55/58/63
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : [Input] The digital input channel No.
dwBuUf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Output] Counter value of the digital input channel No.
fBuf : Not used.
SzSend : [Input] Command string to be sent to 1-87000 series modules.

SzReceive :  [Output] Result string receiving from 1-87000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87051;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;

dwBuf[6] = 0;

DigitallnCounterRead_87K (dwBuf, fBuf, szSend, szReceive);
DI_counter=dwBuf[7];

Close_Com(COM3);

Remark:

B ClearDigitalinCounter_87K

Description:
This function is used to clear the counter value of the digital input channel No. of 1-87000

series modules.

Syntax:

[C]
WORD ClearDigitalinCounter_87K(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, 0x87040/51/52/53/54/55/58/63
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
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dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds

dwBuUf[5] : [Input] The digital input channel No.
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 1-87000 series modules.

SzReceive :  [Output] Result string receiving from [-87000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87051,

dwBuf[3] = m_checksum,;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 0;

ClearDigitalinCounter_87K (dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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6.5 Analog Input Functions

6.5.1 For I-8000 modules via parallel port

B 18017 GetFirmwareVersion

Description:

This function is used to get the lattice version of I-8017HW at specific slot.

Syntax:

[C]
short 18017_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,
I8017__ GetFirmwareVersion(slot, &version);
printf(“I-8017 at Slot%d, firmware version= %d",slot, &version);
/ The I-8017HW card is inserted in slot 1 of LP-8x4x and initializes the module.

Remark:
1) This function can be applied on module: [-8017HW.

2) The old function-" int I8017_GetFirmwareVersion(int slot)" is suitable for old library.
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m 18017 Init

Description:

This function is used to initialize the 1-8017HW modules (Analog input module) into the
specified slot. Users must execute this function before trying to use other functions within the
[-8017HW modules.

Syntax:
[C]
int 18017_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=18017_Init(slot);
/[l The I-8017HW is inserted in slot 1 of LP-8x4x and initializes the module.

Remark:
This function can be applied on module: 1-8017HW.
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m (8017 SetlLed

Description:

Turns the 1-8017HW modules LED’s on/off. They can be used to act as an alarm.

Syntax:

[C]
void 18017_SetLed(int slot, unsigned int led)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
led : [Input] range from O to Oxffff

Return Value:

None

Example:
int slot=1;
unsigned int led=0x0001;
18017 _SetLed (slot, led);
/I There will be a LED light on channel 0 of the I-8017HW card which is inserted in slot 1
on the LP-8x4x.

Remark:
This function can be applied on module: 1-8017HW.
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B [8017_GetSingleEndJumper

Description:

This function is used to get the mode of input channels, single-end or differential.

Syntax:

[C]
short 18017 _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;
18017 _Init(slot);
printf(“mode=%d”, 18017 _GetSingleEndJumper(slot));

Remark:
This function can be applied on module: 1-8017HW.
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B [8017_ SetChannelGainMode

Description:
This function is used to configure the range and mode of the analog input channel for the

[-8017HW modules in the specified slot before using the ADC (analog to digital converter).

Syntax:

[C]
void 18017 _SetChannelGainMode (int slot, int ch, int gain, int mode)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] I-8017H : Range O to 7.
[-8017HS/I-8017HW : 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] 0 : normal mode (polling)

Return Value:

None

Example:

int slot=1,ch=0,gain=0;

18017_SetChannelGainMode (slot, ch, gain,0);

/l The 1-8017HW card is inserted in slot 1 of LP-8x4x, and the range of the data // value
from channel O for [-8017H will be -10 to +10 V.

Remark:

This function can be applied on module: 1-8017WH.
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In order to provide convenience for user, ICP DAS released a new version of the SDK for
Linux PXA270 series PAC at 2018, the new version API- 18017 ReadAl() and

18017 _ReadAlHex() functions have replaced following:

18017_GetCurAdChannel_Hex (int slot)

18017_AD_POLLING(int slot, int ch, int gain, unsigned int datacount, int *DataPtr)
18017 _HEX_TO_FLOAT_Cal(int HexValue, int slot, int gain)

18017 _ARRAY_HEX TO_FLOAT_cal(int *HexValue, float *FloatValue, int slot, int gain,int len)
18017_Hex_Cal(int data)

18017_Hex_Cal_Slot_Gain(int slot, int gain, int data)

18017_CalHex_TO_FLOAT(int HexValue,int gain)

18017 _ARRAY_CalHex_TO_FLOAT(int *HexValue, float *FloatValue, int gain, int len)
18017_GetCurAdChannel_Hex_Cal(int slot)

18017_AD_POLLING_Cal(int slot, int ch, int gain, unsigned int datacount, int *DataPtr)
18017_GetCurAdChannel_Float_Cal(int slot)
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B 18017_ ReadAl

Description:

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

Syntax:

[C]
short I18017_ 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. +/-2.5V,
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 fvVal=0.0;

18017_Init(slot);

for(ch=0;ch<8;ch++)

{
18017 _ReadAl(slot, ch, gain, & fval);
printf("\n[%02d]= [ %05.4f ]",ch, gain, fVal);
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B [8017_ReadAlHex

Description:

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

Syntax:

[C]
short 18017_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: +/-2.5V,
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;
18017 _Init(slot);
for(ch=0;ch<8;ch++)

{
18017 _ReadAlHex(slot, ch, gain, & hval);
printf("\n[%02d]= [ %04X ]",ch, gain, hVal);
}
Remark:
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B [8017_ReadGainOffset_Info

Description:

This function is used to obtain the gain and offset values for each input type.

Syntax:
[C]
short 18017_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. +/-2.5V,
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 0 : indicates failure.

Examples:

unsigned short gVal=0;

short oVal=0;

18017_Init(slot);

18017 _ReadGainOffset(slot, gain, &gVal, &oVal);

printf("\nThe Gain and Offset for Calibration is Gain=%u; Offset=%d", gVal, oVval);

Remark:

This function can be applied on module: 1-8017.
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6.5.2 For 1-7000/1-8000/1-87000 modules via serial port
6.5.2.1 I-7000 series modules

B Analoglin

Description:

This function is used to obtain input value form [-7000 series modules.

Syntax:

[C]
WORD Analogin (WORD wBuf[], float fBuff],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
wBuf[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] O = no save to szSend & szReceive
1 - Save to szSend & szReceive
fBuf : Float Input/Ouput 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 1-7000 series modules .
. “wBUf[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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7016;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 0;

wBUf[6] = 1;

Analoglin (wBuf, fBuf, szSend, szReceive); // szSend="#02" , szReceive=">+001.9”
Al = fBuf[0]; IIAlI=1.9

Close_Com(COM3);

Remark:
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B AnaloglinHex

Description:

This function is used to obtain the analog input value in “Hexadecimal” form [-7000 series

modules.

Syntax:

[C]
WORD AnaloglinHex (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, 0x7005/11/12/13/14/15/16/17/18/19/33
wBuf[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] O = no save to szSend & szReceive
1 - Save to szSend & szReceive
wBuf[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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 0;
wBuf[6] = 1;
AnalogIinHex (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 wBUuf[], 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, 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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wBuf[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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuUf[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 AnalogInAll

Description:

This function is used to obtain the analog input value of all channels form 1-7000 series

modules.

Syntax:

WORD AnalogInAll (WORD wBuUf[], float fBuf[],char szSend[],char szReceive[])

[C]

Parameter:

wBuf:

wBuf[0] :
wBuf[1] :
wBuf[2] :
wBuf[3] :
wBuf[4] :
wBuf[6] :

fBuf :
FBuf[O] :
fBuf[1] :
fBuf[2] :
fBuf[3] :
fBuf[4] :
fBuf[5] :
fBuf[6] :
fBuf[7] :
szSend :
SzReceive :

WORD Input/Output argument talbe

[Input] COM port number, from 1 to 255

[Input] Module address, form 0x00 to OXff

[Input] Module ID, 0x7005/15/16/17/18/19/33

[Input] 0= Checksum disable; 1= Checksum enable
[Input] Timeout setting , normal=100 milliseconds
[Input] 0 = no save to szSend & szReceive

1 - Save to szSend & szReceive

Float Input/Output argument table.

[Output] Analog input value return of channel_0O

[Output] Analog input value return of channel_1

[Output] Analog input value return of channel_2

[Output] Analog input value return of channel_3

[Output] Analog input value return of channel_4

[Output] Analog input value return of channel_5

[Output] Analog input value return of channel_6

[Output] Analog input value return of channel_7
[Input] Command string to be sent to I-7000 series modules.
[Output] Result string receiving from 1-7000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;
wBuf[1] = m_address;
wBuf[2] = 0x7017;
wBuUf[3] = m_checksum;
wBuf[4] = m_timeout;
wBuf[6] = 1;

AnalogInAll (wBuf, fBuf, szSend, szReceive);
Al[0] = fBuf0];

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 1-7011 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
[-7011 is working in close state. If the response value is “1”, thermocouple I-7011 is working

in open state. For more information please refer to user manual.

Syntax:

[C]
WORD ThermocoupleOpen_7011(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, 0x7011
wBuf[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] O = 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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7011;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 0;

wBuUf[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 fBuff],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, 0x7013/16/33
wBuf[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

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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7033;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 1; /I Set channel 1 display
wBuUf[6] = 1;

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

Remark:

LP-8x4x SDK : 153



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 wBuf[], float fBuff],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, 0x7013/16/33
wBuf[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] O = no save to szSend & szReceive

1 - Save to szSend & szReceive

fBuf : Not used
szSend : [Input] Command string to be sent to I1-7000 series modules.

SzReceive : [Output] Result string receiving from 1-7000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7033;

wBuUf[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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6.5.2.2 1-8000 series modules
B Analogin_8K

Description:

This function is used to obtain input value form [-8000 analog input series modules.

Syntax:

[C]
WORD Analogin_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, 0x8017

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
dwBuUf[7] : [Input] Slot number.

FBuf : Float Input/Ouput argument table.
FBuf[0] : [Output] Analog input value
szSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive .  [Output] Result string receiving from I-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8017;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 1,

dwBuUf[7] = 1,

Analogin_8K (dwBuf, fBuf, szSend, szReceive);
Al = fBuf0];

Close_Com(COM3);

Remark:

B AnaloginHex_ 8K

Description:
This function is used to obtain input value in “Hexadecimal” form 1-8000 analog input series

modules.

Syntax:

[C]
WORD AnaloginHex_8K(DWORD dwBUuf[], 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

dwBuUf[2] : [Input] Module ID, 0x8017

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
dwBuf[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 1-8000 series modules.

SzReceive :  [Output] Result string receiving from I-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x8017;
dwBuf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuf[5] = 1,

dwBuf[6] = 1;

dwBuUf[7] = 1;
AnaloginHex_ 8K (dwBuf, fBuf, szSend, szReceive);
Al = dwBuUf[8];
Close_Com(COMB3);

Remark:
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B AnaloginFsr_8K

Description:

This function is used to obtain input value in “FSR” form 1-8000 analog input series modules.

The “FSR” means “Percent” format.

Syntax:

[C]
WORD AnaloglinFsr_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, 0x8017

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
dwBuUf[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 1-8000 series modules.

SzReceive :  [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8017;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 1,

dwBuUf[7] = 1,

AnaloginFsr_8K (dwBuf, fBuf, szSend, szReceive);
Al = fBuf[0];

Close_Com(COM3);

Remark:
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B AnaloginAll_8K

Description:

This function is used to obtain input value of all channels form 1-8000 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, 0x8017
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[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 O.
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 1-8000 series modules.

SzReceive :  [Output] Result string receiving from 1-8000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x8017;
dwBuUf[3] = m_checksum,;
dwBuf[4] = m_timeout;
dwBuf[6] = 1,

dwBuUf[7] = 1,
AnalogInAll_8K (dwBuf, fBuf, szSend, szReceive);
Al[0] = fBuf0];

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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6.5.2.3 1-87000 series modules
B Analogin_87K

Description:

This function is used to obtain input value form 1-87000 series analog input modules.

Syntax:

[C]
WORD Analogin_87K(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 1D, 0x87013/15/16/17/18/19
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 1-87000 series modules.
SzReceive : [Output] Result string receiving from 1-87000 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;
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DWORD m_checksum=0;

Open_Com(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87017;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 1,

Analogln_87K(dwBuf, fBuf, szSend, szReceive);
Al = fBuf[0];

Close_Com(COM3);

Remark:

B AnaloginHex 87K

Description:
This function is used to obtain input value in “Hexadecimal” form 1-87000 series analog input

modules.

Syntax:

[C]
WORD AnaloglnHex_87K(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, 0x87013/15/16/17/18/19
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

LP-8x4x SDK : 164



dwBuf[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 1-87000 series modules.
SzReceive : [Output] Result string receiving from 1-87000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87017;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 1,

AnaloglinHex_87K(dwBuf, fBuf, szSend, szReceive);
Al = dwBuUf[8];

Close_Com(COM3);

Remark:
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B AnaloginFsr_87K

Description:

This function is used to obtain input value in “FSR” form 1-87000 series analog input

modules.

Syntax:

[C]
WORD AnaloginFsr_87K(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 1D, 0x87013/15/16/17/18/19
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
szSend : [Input] Command string to be sent to 1-87000 series modules.
SzReceive : [Output] Result string receiving from 1-87000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87017;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 1,

AnaloginHex_87K(dwBuf, fBuf, szSend, szReceive);
Al = fBuf[0];

Close_Com(COM3);

Remark:
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B AnalogIinAll_87K

Description:
This function is used to obtain input value of all channels form [-87000 series analog input

modules.

Syntax:

[C]
WORD AnaloglnAll_87K(DWORD dwBuff], 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 1D, 0x87013/15/16/17/18/19
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.
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 1-87000 series modules.
SzReceive : [Output] Result string receiving from 1-87000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x87017,
dwBuf[3] = m_checksum,;
dwBuf[4] = m_timeout;
dwBuUf[6] = 1,
AnalogInAll_87K(dwBuf, fBuf, szSend, szReceive);
Al[0] = fBuf0];

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:

LP-8x4x SDK : 169



6.6 Analog Output Functions

6.6.1 For I-8000 modules via parallel port

B 18024 Initial

Description:

This function is used to initialize the 1-8024W module in the specified slot. You must

implement this function before you try to use the other 1-8024 functions.

Syntax:
[C]
short 18024 _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,
18024 _Initial(slot);
/I The 1-8024W is inserted in slot 1 of LP-8x4x and initializes the 1-8024W module.

Remark:

This function can be applied on module: 1-8024W.
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B (8024 VoltageOut

Description:
This function is used to send the voltage float value to the 1-8024W module with the specified

channel and slot in the LP-8x4x system.

Syntax:

[C]
void 18024 _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;
18024 _Initial(slot);
18024 _VoltageOut(slot, ch, data);
//The 1-8024WW module output the 3.0V voltage from the channel O.

Remark:
This function can be applied on module: 1-8024W.
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B 18024 CurrentOut

Description:

This function is used to initialize the 1-8024W module in the specified slot for current
output. Users must call this function before trying to use the other 1-8024 W functions for
current output.

Syntax:

[C]
void 18024 _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: O to 20 Ma)

Return Value:

None

Examples:
int slot=1, ch=0;
float cdata=10.0f;
18024 _Initial(slot);
18024 _CurrentOut(slot, ch, data);
// Output the 10.0Ma current from the channel 0 of I-8024W module.

Remark:
This function can be applied on module: 1-8024W.
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B (8024 VoltageHexOut

Description:
This function is used to send the voltage value in the Hex format to the specified channel in

the 1-8024W module, which is inserted in the slot in the LP-8x4x system.

Syntax:

[C]
void 18024 _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;
18024 _Initial(slot);
18024 _VoltageHexOut(slot, ch, data);
/I The 1-8024W module output the 5.0V voltage from the channel 0.

Remark:

This function can be applied on module: 1-8024W.
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B 18024 _CurrentHexOut

Description:
This function is used to send the current value in the Hex format to the specified
channel in the analog output module 1-8024W, which is plugged into the slot in the LP-8x4x

system.

Syntax:

[C]
void 18024 _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;
18024 _Initial(slot);

18024 _CurrentHexOut(slot, ch, data);
// Output the 10.0Ma current from the channel 0 of I-8024W module.

Remark:
This function can be applied on module: 1-8024W.
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6.6.2 For 1-7000/1-8000/1-87000 modules via serial port
6.6.2.1 I-7000 series modules
B AnalogOut

Description:

This function is used to obtain analog value from analog output module of 1-7000 series

modules.

Syntax:

[C]
WORD AnalogOut(WORD wBUuf[], 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, 0x7016/21/22/24
wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] The analog output channel number
wBuf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
fBuf : Float Input/Ouput argument table.
FBuf[0] : [Input] Analog output value
szSend : [Input] Command string to be sent to I1-7000 series modules.

SzReceive : [Output] Result string receiving from 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7016;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

I/l wBUf[5] = O; //'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:
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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 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, 0x7016/21/22/24
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] O : command $AAG6 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 ($AA8)
3) When the module is 1-7024, the updating value in a specific
Slew rate ($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.
FBuf[O] : [Output] Analog output read back value
szSend : [Input] Command string to be sent to I-7000 series modules.

SzReceive . [Output] Result string receiving from 1-7000 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(COMS3, 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; Il $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(COMB3);

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
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
wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuf[5] : [Input] The analog output channel number

(No used for single analog output module)
wBuf[6] : [Input] O = 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 1-7000 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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wBuUf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7022;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 1; /I channel 1
wBuf[6] = 1;

wBUf[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 wBuUf[], float fBuff],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
wBuf[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)

wBuf[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 1-7000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
wBuUf[0] = m_port;
wBuf[1] = m_address;
wBuf[2] = 0x7022;
wBuUf[3] = m_checksum;
wBuf[4] = m_timeout;

wBuUf[5] = 1; /I channel 1
wBuUf[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
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
wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Input] 0 : command $AAG6 read back

1 : command $AA8 read back
wBuf[6] : [Input] O = 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

wBuf[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 1-7000 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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
wBuf[0] = m_port;

wBuf[1] = m_address;

wBuf[2] = 0x7021;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuUf[5] = 0; /I command $AA6
wBuf[6] = 1;

wBuf[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
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
wBuf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : [Input] 0 : command $AAG6 read back

1 : command $AA8 read back
wBuf[6] : [Input] O = 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 1-7000 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(COMS3, 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; /I command $AA6
wBuf[6] = 1;

wBuf[7] = 0;

AnalogOutReadBackFsr (wBuf, fBuf, szSend, szReceive);
Volt = fBuf[0];

Close_Com(COM3);

Remark:
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6.6.2.2 1-8000 series modules
B AnalogOut_8K

Description:

This function is used to obtain analog value of analog output module for 1-8000 series

modules.

Syntax:

[C]
WORD AnalogOut_8K(DWORD dwBuff], 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 1D, 0x8024

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
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 1-8000 series modules.

SzReceive .  [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;

dwBuf[6] = 1,

dwBuUf[7] = 1,

fBuf[0] = 2.55

AnalogOut_8K (dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

B AnalogOutReadBack 8K

Description:
This function is used to read back the analog value of analog output module for I-8000 series

modules.

Syntax:

[C]
WORD AnalogOutReadBack 8K(DWORD dwBUuf[], 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 1D, 0x8024
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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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 1-8000 series modules.

SzReceive :  [Output] Result string receiving from I-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x8024;
dwBuf[3] = m_checksum;
dwBuf[4] = m_timeout;

dwBuUf[5] = 1;
dwBuf[6] = 1;
dwBuUf[7] = 1;

AnalogOutReadBack 8K (dwBuf, fBuf, szSend, szReceive);
Volt = fBuf[0];
Close_Com(COMB3);

Remark:
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B ReadConfigurationStatus_8K

Description:

This function is used to read configuration status of analog output module for I-8000 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, 0x8024
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.
dwBuUf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number
dwBuUf[8] : [Output] Output range: 0x30, 0x31,0x32
dwBuUf[9] : [Output] Slew rate
fBuf : Not used.
SzSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive :  [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;

dwBuf[6] = 1;

dwBuUf[7] = 1,

ReadConfigurationStatus_8K (dwBuf, fBuf, szSend, szReceive);
Status = dwBuf[8];

Rate = dwBuf[9];

Close_Com(COM3);

Remark:

B SetStartUpValue 8K

Description:
This function is used to setting start-up value of analog output module for I-8000 series

modules.

Syntax:

[C]
WORD SetStartUpValue_8K(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
dwBuUf[2] : [Input] Module ID, 0x8024
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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.
dwBuf[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 1-8000 series modules.

SzReceive :  [Output] Result string receiving from I-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;

dwBuf[6] = 1;

dwBuUf[7] = 1;

SetStartUpValue_8K (dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B SetStartUpValue_ 8K

Description:

This function is used to read start-up value of analog output module for I-8000 series

modules.

Syntax:

[C]
WORD ReadStartUpValue_8K(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, 0x8024
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.
dwBuUf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number
fBuf : Float input/output argument table.
FBuf[0] : [Output] Start-Up value.
SzSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive :  [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;

dwBuf[6] = 1,

dwBuUf[7] = 1,

ReadStartUpValue_8K (dwBuf, fBuf, szSend, szReceive);
StartUp = fBuf[0];

Close_Com(COM3);

Remark:

LP-8x4x SDK : 193



B AnalogOutReadBack 8K

Description:

This function is used to read back the analog value of analog output module for I-8000 series

modules.

Syntax:

[C]
WORD AnalogOutReadBack_8K(DWORD dwBuf[], float fBuf[],char szSend[],
char szReceivel[])

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, 0x8024
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.
dwBuUf[6] : [Input] O = no save to szSend &szReceive
1 - Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number
fBuf : Float Input/Ouput argument table.
FBuf[O] : [Input] Analog output value
szSend : [Input] Command string to be sent to 1-8000 series modules.

SzReceive :  [Output] Result string receiving from 1-8000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;

dwBuf[6] = 1,

dwBuUf[7] = 1,

AnalogOutReadBack_8K(dwBuf, fBuf, szSend, szReceive);
Volt = fBuf[0];

Close_Com(COM3);

Remark:
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6.6.2.3 1-87000 series modules
B AnalogOut_87K

Description:

This function is used to output input value form 1-87000 series analog input modules.

Syntax:

[C]
WORD AnalogOut_87K(DWORD dwBuf]], float fBuf[],char szSend][],
char szReceivel[])

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, 0x87024
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
dwBuUf[6] : [Input] 0 = no save to szSend &szReceive
1 - Save to szSend &szReceive
fBuf : Float Input/Ouput argument table.
FBuf[0] : [Output] The analog output value
szSend : [Input] Command string to be sent to 1-87000 series modules.
SzReceive : [Output] Result string receiving from [-87000 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;
LP-8x4x SDK : 196




Open_Com(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,
dwBuf[6] = 1,
fBuf[0] = 2.55; //+2.55V

AnalogOut_87K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:

LP-8x4x SDK : 197



B AnalogOutReadBack 87K

Description:
This function is used to read back the analog value of analog output module for 1-87000
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_87K(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, 0x87024

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.
FBuf[0] : [Outut] Analog output read back value
szSend : [Input] Command string to be sent to 1-87000 series modules.

SzReceive .  [Output] Result string receiving from [-87000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;

dwBuf[6] = 1,

AnalogOutReadBack 87K (dwBuf, fBuf, szSend, szReceive);
Volt = fBuf[0];

Close_Com(COM3);

Remark:

B ReadConfigurationStatus_ 87K

Description:
This function is used to read configuration status of analog output module for I-87000 series

modules.

Syntax:

[C]
WORD ReadConfigurationStatus_87K(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

dwBuUf[2] : [Input] Module ID, 0x87024

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
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1 - Save to szSend & szReceive

dwBuUf[7] : [Input] Slot number

dwBuUf[8] : [Output] Output range: 0x30, 0x31,0x32

dwBuUf[9] : [Output] Slew rate

fBuf : Not used.

SzSend : [Input] Command string to be sent to 1-87000 series modules.

SzReceive .  [Output] Result string receiving from [-87000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x87024;
dwBuf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuUf[5] = 1;

dwBuf[6] = 1;

dwBuUf[7] = 1;
ReadConfigurationStatus_87K (dwBuf, fBuf, szSend, szReceive);
Status = dwBuf[8];

Rate = dwBuf[9];
Close_Com(COMB3);

Remark:
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B SetStartUpValue_87K

Description:

This function is used to setting start-up value of analog output module for 1-87000 series

modules.

Syntax:

WORD SetStartUpValue_87K(DWORD dwBUuf(], float fBuf[],char szSend[],

[C]

char szReceive([])

Parameter:
dwBuf:

dwBuf[0] :
dwBuf[1] :
dwBuf[2] :
dwBuUf[3] :
dwBuf[4] :
dwBuf[5] :
dwBuUf[6] :

dwBuUf[7] :

fBuf :
SzSend :

SzReceive :

Return Value:

DWORD Input/Output argument talbe
[Input] COM port number, from 1 to 255
[Input] Module address, form 0x00 to OXff
[Input] Module ID, 0x87024
[Input] 0= Checksum disable; 1= Checksum enable
[Input] Timeout setting , normal=100 milliseconds
[Input] The defined analog output channel No.
[Input] O = no save to szSend & szReceive
1 - Save to szSend & szReceive
[Input] Slot number
Not used.
[Input] Command string to be sent to 1-87000 series modules.
[Output] Result string receiving from 1-87000 series modules.

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(COMS3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 1;

dwBuf[6] = 1,

dwBuUf[7] = 1,

SetStartUpValue_87K (dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

Remark:
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B ReadStartUpValue 87K

Description:

This function is used to setting start-up value of analog output module for 1-87000 series

modules.

Syntax:

[C]
WORD SetStartUpValue_87K(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, 0x87024
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] O = no save to szSend & szReceive
1 - Save to szSend & szReceive
dwBuUf[7] : [Input] Slot number
fBuf : Float input/output argument table.
FBuf[0] : Start-Up value.
SzSend : [Input] Command string to be sent to 1-87000 series modules.

SzReceive :  [Output] Result string receiving from 1-87000 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(COMS, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87024;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 0;

dwBuf[6] = 1,

dwBuUf[7] = 1,

ReadStartUpValue_87K(dwBuf, fBuf, szSend, szReceive);
StartUp = fBuf[0];

Close_Com(COM3);

Remark:
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6.7 Error Code Explanation
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6.8 3-axis Encoder Functions
B [8090 REGISTRATION

Description:

In order to distinguish more than one 1-8090W card in the LP-8x4x platform, the
[-8090W modules should be registered before using it. If there are no 1-8090W modules in
the LP-8x4x at the given address, this function will return O which means a failure.

Syntax:

[C]
unsigned char 18090 REGISTRATION(unsigned char slot, unsigned int address)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
address : This parameter is not used in the LP-8x4x.

Return Value:

1. Success registration

0: Failure registration

Examples:

unsigned char slot=1;
unsigned int address=0x0;
18090 REGISTRATION(slot, address); //1-8090W is inserted in slot 1 of LinPAC.

Remark:
This function can be applied on module: I-8090W.
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m 18090 _INIT_CARD

Description:

This function is applied to reset the 1-8090W counter values of three axes in a specific

slot of LINPAC and set the modes of three counters.

Syntax:

[C]
void 18090 _INIT_CARD(unsigned char cardNo, unsigned char x_mode,

unsigned char y_mode, unsigned char z_mode)

Parameter:
cardNo : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
X_mode : [Input] The X axis counter mode. Refer to the Remarks.
Y_mode : [Input] The Y axis counter mode. Refer to the Remarks.
Z_mode : [Input] The Z axis counter mode. Refer to the Remarks.

Return Value:

None

Examples:
unsigned char slot=1;
unsigned int address=0x0;
18090 REGISTRATION(slot, address);
18090 _INIT_CARD(slot, ENC_QUADRANT, ENC_QUADRANT,
ENC_QUADRANT) ;

/IThe X, Y, Z axis encoder mode are ENC_QUADRANT mode.

Remark:
There are three modes for each axis of [-B090W :
(1) ENC_QUADRANT
(2) ENC_CW_CCW
(3) ENC_PULSE_DIR
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m 18090 GET_ENCODER

Description:

This function is used to obtain the counter value of the selected axis on the specified

encoder card. This counter value is defined in the short (16-bit) format.

Syntax:

[C]
unsigned int IB090_GET_ENCODER(unsigned char cardNo, unsigned char axis)

Parameter:
cardNo : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
axis : [Input] The selected axis. 1: X_axis; 2: Y_axis; 3: Z_axis

Return Value:

A 16 bits unsigned integer value.

Examples:

unsigned char slot=1;

unsigned int address=0x0;

unsigned int data;

18090 REGISTRATION(slot, address);

18090_INIT_CARD(slot, ENC_QUADRANT, ENC_QUADRANT,
ENC_QUADRANT):

data= 18090 _GET_ENCODER(slot, X_axis);

/IThe data value is the X-axis encoder value.

Remark:
This function can be applied on module: I-8090W.
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m 18090 RESET _ENCODER

Description:

This function is used to reset the counter value to be zero for the selected axis on the

specified encoder card.

Syntax:

[C]
void 18090 RESET_ ENCODER(unsigned char cardNo, unsigned char axis)

Parameter:
cardNo : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
axis : [Input] The selected axis. 1: X_axis; 2: Y_axis; 3: Z_axis

Return Value:

None

Examples:
unsigned char slot=1;
unsigned int address=0x0;
18090 REGISTRATION(slot, address);
18090 _INIT_CARD(slot, ENC_QUADRANT, ENC_QUADRANT,
ENC_QUADRANT):
18090 RESET_ENCODER(slot, X_axis); //Set X-axis counter value to be zero.

Remark:
This function can be applied on module: 1-8090W.
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m 18090 GET_ENCODER32

Description:

This function is used to obtain the counter value of the selected axis on the specified
encoder card. The counter value is defined in the long (32-bit) format. Users must call
18090 ENCODER32 ISR() function before using this function.

Syntax:

[C]
long 18090 _GET_ENCODER32(unsigned char cardNo,unsigned char axis)

Parameter:
cardNo : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8).
AXiS : [Input] The selected axis. 1: X_axis; 2: Y_axis; 3: Z_axis

Return Value:

A 32 bits integer value.

Examples:

unsigned char slot=1;

unsigned int address=0x0;

long data;

18090 REGISTRATION(slot, address);

18090 _INIT_CARD(slot, ENC_QUADRANT, ENC_QUADRANT,
ENC_QUADRANT);

18090 _ENCODER32_ISR(slot);

data=I8090_GET_ENCODERS32(slot, X_axis);

/l The data value is the X-axis encoder value.

Remark:
This function can be applied on module: 1-8090W.
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B 18090 RESET_ENCODER32

Description:

This function is applied to reset the counter variable of the function
18090 Get Encoder32.

Syntax:

[C]
void 18090 RESET_ ENCODERS32(unsigned char cardNo, unsigned char axis)

Parameter:
cardNo : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
axis : [Input] The selected axis. 1: X_axis; 2: Y_axis; 3: Z_axis

Return Value:
None
Examples:
unsigned char slot=1;
unsigned int address=0x0;
18090 REGISTRATION(slot, address);
18090 INIT_CARD(slot, ENC_QUADRANT, ENC_QUADRANT,
ENC_QUADRANT):
18090 RESET_ENCODER(slot, X_axis); /I X-axis encoder value set zero.

Remark:
This function can be applied on module: 1-8090W.
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B 8090 _GET_INDEX

Description:

This function is used to get the value of the “INDEX” register on the specified card.

Syntax:

[C]
unsigned char 18090 _GET_INDEX(unsigned char cardNo)

Parameter:
cardNo : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8).

Return Value:

Register| Add. | R/W | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

INDEX | 0x08 R Z| Yl Xl

Examples:

unsigned char slot, data;
data=I8090 GET _INDEX(slot); //Returned value: data=0x07

Remark:
This function can be applied on module: 1-8090W. The index input C+/C- can be read
out from this register. These bits are highly active.
Xl : Indicate the index of X-axis.
Y1 : Indicate the index of Y-axis.

ZI : Indicate the index of Z-axis.
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B [8090_ENCODER32_ISR

Description:

This function is used to calculate the pulse value between present and last time with
a “long” type format. Therefore, 18090 ENCODER32_ISR() function should be executed
periodically (2 to 10ms) using the timer interrupt or manual method.

Syntax:

[C]
void 18090 ENCODER32_ISR(unsigned char cardNo)

Parameter:
cardNo : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8).

Return Value:

None

Examples:
unsigned char slot;
long data;
i8090_ENCODER32_ISR(slot); /I should be called in 2 to 20ms.
Data=18090_GET_ENCODER32(slot, X_axis);

Remark:
This function can be applied on module: 1-8090W.
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6.9 2-axis Stepper/Servo Functions
B [8091 REGISTRATION

Description:

This function is used to assign a card number “cardNo” to the 1-8091W card in the
specified slot. In order to distinguish more than one of the 1-8091 cards in the LP-8x4x
platform, the 1-8091W cards should be registered before using them. If there are no I-8091W

modules at the given address, this command will return O which is a failure value.

Syntax:

[C]
unsigned char 18091 REGISTRATION(unsigned char cardNo, int slot)

Parameter:
cardNO : [Input] The board number (0 to 19)
slot : [Input] Specifies the slot where the I/O module is inserted. (1 to 7)

Return Value:

1: card exist
0: card not exist
Examples:
#define CARD1 1
int slot=1,
i8091 REGISTRATION(CARD], slot);
/l The 1-8091W card is inserted in slot 1 of LP-8x4x.

Remark:
This function can be applied on module: 1-8091W.
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m {8091 RESET SYSTEM

Description:

This function is used to reset and terminate the running command in the [-8091W
module. Users can apply this command in software emergencies as a stop function. It can
also clear all the card settings. After calling this function, users need to configure all the

parameters in the 1-8091W card.

Syntax:

[C]
void i8091_RESET_SYSTEM(unsigned char cardNo)

Parameter:
cardNO : [Input] O to 19, The selected card number.

Return Value:

None

Examples:
#define CARD1 1
int slot=1;
i8091 REGISTRATION(CARD1, slot);
i8091 RESET_SYSTEM(CARDLJ);
/I The 1-8091W card inserted in slot 1 of LP-8x4x

Remark:
This function can be applied on module: 1-8091W.
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m {8091 SET VAR

Description:

This function is used to set the DDA cycle, plus accelerating/decelerating speeds,

low-speed and the high-speed values in the specified [-8091 card.

High Speed

A Dec Low Spoad

Syntax:

[C]
void i8091_SET_ VAR(unsigned char cardNo, unsigned char DDA _cycle,
unsigned char Acc_Dec, unsigned int Low_Speed, unsigned int High_Speed)

Parameter:
cardNO : [Input] O to 19, The selected card number.
DDA cycle : [Input] 1<=DDA _cycle<=254.
Acc_Dec: [Input] 1<=Acc_Dec<=200.
Low_Speed : [Input] 1<=Low_Speed<=200.
High_Speed :[Input] Low_Speed<=High_Speed<=2047.

Return Value:

None

Examples:

#define CARD1 1

int slot=1;
i8091_REGISTRATION(CARDL1, slot);
i8091_SET_VAR(CARD1, 5, 2, 10, 150);

Remark:
This function can be applied on module: 1-8091W.
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m {8091 SET DEFDIR

Description:

This function is used to define the rotating directions of the X and Y axes on the
controlling motors. Sometimes, the output direction of the X-axis or Y-axis is in an undesired
direction because of the wire connection to the motor or gear train mechanism. In order to
unify the output direction, the CW/FW directions of the X/Y axis are defined as an outside
going motion through the motor control, and similarly the CCW/BW directions are defined as

the inward motion through the motor control.

Syntax:

[C]
void i8091_SET_DEFDIR(unsigned char cardNo, unsigned char defdirX,

unsigned char defdirY)

Parameter:
cardNO : [Input] The board number (0 to 19)
defdirX : [Input] X axis direction definition
(0:NORMAL_DIR, 1:REVERSE_DIR)
defdirY : [Input] Y axis direction definition

(0:NORMAL_DIR, 1:REVERSE_DIR)
Return Value:

None

Examples:
#define CARD1 1
int slot=1,
i8091_REGISTRATION(CARDL1, slot);
i8091_SET_DEFDIR(CARD1, NORMAL_DIR, NORMAL_DIR);

Remark:
This function can be applied on module: 1-8091W.
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m 8091 SET_MODE

Description:

This function is used to set the motor control modes of the X and Y axes in the specified
[-8091W.

Syntax:

[C]
void i8091_SET_MODE(unsigned char cardNo, unsigned char modeX,
unsigned char modeY)

Parameter:
cardNO : [Input] The board number (0 to 19)
modeX : [Input] X axis output mode
(0 :CW/CCW mode, 1 :Pulse/Direction mode)
modeY : [Input] Y axis output mode

(0 :CW/CCW mode, 1 :Pulse/Direction mode)
Return Value:

None

Examples:
#define CARD1 1
int slot=1,;
i8091_REGISTRATION(CARD1, slot);
i8091_SET_MODE(CARD1, CW_CCW, CW_CCW);

Remark:
This function can be applied on module: 1-8091W.

CW
CCW

Mode =0 (CW_CCW)

Pulsz
Mode =1 (PULSE_DIR)
Direction
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m {8091 SET _SERVO ON

Description:
This function is used to turn the servo function on/off to get the motor driver ready or to

stop motor control.

Syntax:

[C]
void i8091 SET SERVO_ON(unsigned char cardNo, unsigned char sonX,
unsigned char sonY)

Parameter:
cardNO : [Input] The board number (0 to 19)
modeX : [Input] X-axis servo/hold on switch ( 1:0N, 0:OFF )
modeY : [Input] X-axis servo/hold on switch ( 1:0N, 0:OFF )

Return Value:

None

Examples:
#define CARD1 1
int slot=1;
i8091 REGISTRATION(CARD1, slot);
i8091_SET_SERVO_ON(CARD1, ON, ON);

Remark:
This function can be applied on module: 1-8091W.
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m {8091 SET_NC

Description:

This function is used to set all of the following limit switches to N.C.(normally closed) or
N.O.(normally open). If users set the “sw” parameter as N.O, then those limit switches are
active low. If users set the value as N.C, those limit switches are then “active high”. The
auto-protection system will automatically change the judgments, whatever it is, to N.O. or
N.C.

Limit switches : ORG1, LS11, LS14, ORG2, LS21, LS24, EMG.

Syntax :

[C]
void i8091_SET_NC(unsigned char cardNo, unsigned char sw)

Parameter:
cardNO : [Input] The board number (0 to 19)
SW: [Input] O(NO) normally open (default), 1(YES) normally closed.

Return Value:

None

Examples:
#define CARD1 1
int slot=1,
i8091_REGISTRATION(CARDL1, slot);
i8091_SET_NC(CARD1, NO, NO);

Remark:
This function can be applied on module: 1-8091W.
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m 8091 STOP X

Description:

This function is used to stop the X-axis from running immediately.

Syntax:

[C]
void i8091 STOP_X(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:

None

Examples:

#define CARD1 1

int slot=1;
i8091_REGISTRATION(CARDI, slot);
i8091_STOP_X(CARD1);

/Il The X-axis is stopped.

Remark:
This function can be applied on module: 1-8091W.

This command would stop the X axis immediately.
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m 8091 STOP. Y

Description:

This function is used to stop the Y-axis from running immediately.

Syntax:

[C]
void i8091 STOP_Y(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:

None

Examples:

#define CARD1 1

int slot=1;
i8091_REGISTRATION(CARDI, slot);
i8091_STOP_Y(CARD1);

/Il The Y-axis is stopped.

Remark:
This function can be applied on module: 1-8091W.

This command would stop the Y axis immediately.

LP-8x4x SDK : 222



m {8091 STOP ALL

Description:
This function is used to stop both the X and Y axis immediately. It will clear all

commands that are pending in the FIFO.

Syntax:

[C]
void i8091_STOP_ALL (unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:

None

Examples:
#define CARD1 1

int slot=1,
i8091_REGISTRATION(CARDI, slot);
i8091_STOP_ALL(CARD1);

/IThe X-axis and Y-axis are stopped.

Remark:
This function can be applied on module: 1-8091W.
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m 8091 EMG_STOP

Description:

This function is the same as the i8091_STOP_ALL function, but can only be used in the
interrupt routine. It can clear all the commands that are pending in the FIFO.

Syntax:

[C]
void i8091_EMG_STOP(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:

None

Examples:
#define CARD1 1

int slot=1,
i8091_REGISTRATION(CARDI, slot);
i8091_EMG_STOP(CARD1);

/IThe X-axis and Y-axis are stopped.

Remark:
This function can be applied on module: 1-8091W.
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m 8091 LSP_ORG

Description:
This function is used to stop specific (X/Y) axis in low-speed movement when the

ORG1/ORG2 limit switch is in contact.

ORG

Lonw speed \L"

Syntax:

[C]
void i8091_LSP_ORG(unsigned char cardNo, unsigned char DIR,

unsigned char AXIS)

Parameter:
cardNO : [Input] The board number (0 to 19)
DIR : [Input] The moving direction. (0:CW, 1:CCW)
AXIS : [Input] The selected axis. (1: X_axis, 2: Y_axis)

Return Value:

None

Examples:
#define CARD1 1

int slot=1,

i8091 REGISTRATION(CARD1, slot);
i8091_LSP_ORG(CARD1, CCW, X_axis);
i8091_LSP_ORG(CARD1, CCW, Y_axis);

Remark:
This function can be applied on module: 1-8091W.
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B i8091_HSP_ORG

Description:

This function drives the specified (X/Y) axis to search for their home position
(ORG1/ORG2) in the high-speed mode motion and stops the motion when the ORG1/ORG2
limit switch is pushed.

ORG

high speed l\lf

e

Syntax:

[C]
void i8091_HSP_ORG(unsigned char cardNo, unsigned char DIR,

unsigned char AXIS)

Parameter:
cardNO : [Input] The board number (0 to 19)
DIR: [Input] The moving direction. (0:CW, 1:CCW)
AXIS : [Input] The selected axis. (1: X_axis, 2: Y_axis)

Return Value:

None

Examples:
#define CARD1 1

int slot=1,
i8091_REGISTRATION(CARDL1, slot);
i8091_HSP_ORG(CARD1, CCW, X_axis);
i8091_HSP_ORG(CARD1, CCW, Y_axis);

Remark:

This function can be applied on module: 1-8091W.
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m {8091 LSP_PULSE_MOVE

Description:
This function drives the specified axis into motion toward the desired position from the

given pulse number in low-speed mode.

Hpulzci
| o
~
Syntax:
[C]
void i8091_LSP_PULSE_MOVE(unsigned char cardNo, unsigned char AXIS,
long pulseN)
Parameter:
cardNO : [Input] The board number (0 to 19)
AXIS : [Input] The selected axis (1: X_axis, 2: Y_axis)
pulseN : [Input] The moving number of pulse.

Return Value:

None

Examples:
i8091 LSP_PULSE_MOVE(CARD1, X_axis, 20000);
i8091_LSP_PULSE_MOVE(CARD1, X_axis, -2000);
i8091_LSP_PULSE_MOVE(CARD1, Y_axis, 20000);
i8091_LSP_PULSE_MOVE(CARD1, Y_axis, -2000);
/I when pulseN>0, move toward CW/FW direction

I/l when pulseN<0, move toward CCW/BW direction

Remark:
This function can be applied on module: I-8091W.
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m {8091 HSP_PULSE_MOVE

Description:
This function drives the specified axis into motion toward the desired position from the

given pulse number in high-speed mode.

high speed

7 fpulseN “,

bW
e

Syntax:
[C]
void i8091_HSP_PULSE_MOVE(unsigned char cardNo, unsigned char AXIS,
long pulseN)
Parameter:
cardNO : [Input] The board number (0 to 19)
AXIS : [Input] The selected axis (1: X_axis, 2: Y_axis)
pulseN : [Input] The moving number of pulse.

Return Value:

None

Example:
i8091_HSP_PULSE_MOVE(CARD1, X_axis, 20000);
i8091_HSP_PULSE_MOVE(CARD1, X_axis, -2000);
i8091 HSP_PULSE_MOVE(CARDL1, Y_axis, 20000);
i8091_HSP_PULSE_MOVE(CARDL1, Y_axis, -2000);
/Il when pulseN>0, move toward CW/FW direction
/l when pulseN<0, move toward CCW/BW direction

Remark:
This function can be applied on module: 1-8091W.

LP-8x4x SDK : 228



m 8091 LSP_MOVE

Description:

This function drives the specified axis into motion toward the selected direction in
low-speed mode. It can be stopped by the i8091_STOP_X function, or the i8091_STOP_Y
function, or the i8091_STOP_ALL function.

Low speed E

.
-

Syntax:

[C]
void i8091_LSP_MOVE(unsigned char cardNo, unsigned char DIR, unsigned char AXIS)

Parameter:
cardNO : [Input] The board number (0 to 19)
DIR : [Input] The moving direction. (0:CW, 1:CCW)
AXIS : [Input] The selected axis (1: X_axis, 2: Y_axis)

Return Values:

None

Example:
i8091_LSP_MOVE(CARD1, CW, X_axis);
i8091_LSP_MOVE(CARD1, CW, Y_axis);

Remark:
This function can be applied on module: 1-8091W.
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m {8091 HSP_MOVE

Description:

This function drives the specified axis into motion toward the selected direction in
high-speed mode. It can be stopped by the i8091_STOP_X, or i8091 _STOP_Y, or

i8091 STOP_ALL functions.
high speead
z e
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Syntax:

[C]
void i8091_HSP_MOVE(unsigned char cardNo, unsigned char DIR, unsigned char AXIS)

Parameter:
cardNO : [Input] The board number (0 to 19)
DIR : [Input] The moving direction. (0:CW, 1:CCW)
AXIS : [Input] The selected axis (1: X_axis, 2: Y_axis)

Return Value:

None

Examples:
i8091_HSP_MOVE(CARD1, CW, X_axis);
i8091_HSP_MOVE(CARD1, CW, Y_axis);

Remark:
This function can be applied on module: 1-8091W.
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m 8091 CSP_MOVE

Description:

This function is used to accelerate/decelerate the motor on the selected axis into motion
up/down to the desired speed. If commands are continuously applied to the 1-8091, then this
function can dynamically change the motor speed. The rotating motor can be stopped by
using the following commands: i8091 STOP_X(), i8091_STOP_Y(), i8091_STOP_ALL(), or
i8091_SLOW_STOP().

moie speed

W

Syntax:

[C]
void i8091_CSP_MOVE(unsigned char cardNo, unsigned char dir,
unsigned char axis, unsigned int move_speed)

Parameter:
cardNO : [Input] The board number (0 to 19)
dir : [Input] The moving direction. (0:CW, 1:CCW)
axis : [Input] The selected axis. (1: X_axis, 2: Y_axis)

move_speed :[Input] 0 < move_speed <= 2040

Return Value:

None

Examples:
i8091_CSP_MOVE(CARD1, CW, X_axis, 10); //Delay(10000);
i8091_CSP_MOVE(CARD1, CW, X_axis, 20);

Remark:
This function can be applied on module: 1-8091W.
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m 8091 _SLOW_DOWN

Description:
This function is used to decelerate the motor motion to a specific low speed in order to
be able to call either the i8091_STOP_X(), or i8091_STOP_Y(), or i8091_STOP_ALL

functions so that the motor’s motion can be stopped.

SLOW _DOWN

Syntax:

[C]
void i8091_SLOW_DOWN(unsigned char cardNo, unsigned char AXIS)

Parameter:
cardNO : [Input] The board number (0 to 19)
AXIS : [Input] The selected axis (1: X_axis, 2: Y_axis)

Return Value:

None

Examples:
i8091_HSP_MOVE(CARD1, CW, X_axis);
i8091_SLOW_DOWN(CARD1, X_axis);
i8091_STOP_X(CARD1);

Remark:
This function can be applied on module: 1-8091W.
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B i8091_SLOW_STOP

Description:

This function is used to decelerate the speed of a specified axis and then stop it (as
shown in following figure).

SLOW STOPp

Syntax:

[C]
void i8091_SLOW_STOP(unsigned char cardNo, unsigned char AXIS)

Parameter:
cardNO : [Input] The board number (0 to 19)
AXIS : [Input] The selected axis (1: X_axis, 2: Y_axis)

Return Value:

None

Examples:

i8091_HSP_MOVE(CARD1, CW, Y_axis);
i8091_SLOW_STOP(CARD1, Y_axis);

Remark:
This function can be applied on module: 1-8091W.
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m {8091 INTP_PULSE

Description:
This function is used to move a short distance (interpolation short line) in the X-Y plane.

This command provides a method for users to generate an arbitrary curve in a X-Y plane.

Fa o
i
W

n '
¥

Syntax:

[C]
void i8091_INTP_PULSE(unsigned char cardNo, int Xpulse, int Ypulse)

Parameter:
cardNO : [Input] The board number (O to 19)
Xpulse : [Input] - 2047<=# Xpulse <=2047
Ypulse : [Input] - 2047<=# Ypulse <=2047

Return Value:

None

Examples:
i8091_INTP_PULSE(CARD1, 20, 20);
i8091_INTP_PULSE(CARD1, 20, 13);
i8091_INTP_PULSE(CARDL, 20, 7);
i8091_INTP_PULSE(CARDL, 20, 0);
i8091_INTP_PULSE(CARD1,15, -5);

Remark:
This function can be applied on module: 1-8091W.
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m {8091 INTP_LINE

Description:
This command will move a long distance (interpolation line) in the X-Y plane. The CPU
on the 1-8091W will generate a trapezoidal speed profile of the X-axis and Y-axis, and then

execute interpolation by way of a DDA chip.

Syntax:

[C]
void i8091_INTP_LINE(unsigned char cardNo, int Xpulse, int Ypulse)

Parameter:
cardNO : [Input] The board number (0 to 19)
Xpulse : [Input] - 524287<=# Xpulse <=524287
Ypulse : [Input] - 524287<=# Ypulse <=524287

Return Value:

None

Examples:
i8091_INTP_LINE(CARDL1, 2000, -3000);
i8091_INTP_LINE(CARD1, -500, 200);

Remark:
This function can be applied on module: 1-8091W.
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B 8091 INTP_LINEO2

Description:

This function is used to move a long interpolation line in the X-Y plane. The host will
automatically generate a trapezoidal speed profile of the X-axis and Y-axis via the
state-machine-type calculation method. The 8091 INTP_LINEO2 function only sets
parameters into the driver. Users can directly utilize the do { } while
(iI8091_INTP_STOP() '=READY) method to apply the computing entity.

Syntax:

[C]
void i8091_INTP_LINEO2(unsigned char cardNo, long x, long vy,
unsigned int speed, unsigned char acc_mode)

Parameter:
cardNO : [Input] The board number (0 to 19)
X: [Input] The end point of the line relates to the present position
y: [Input] The end point of the line relates to the present position
speed : [Input] O to 2040

acc_mode : [Input] O: enables the acceleration and deceleration profiles

1: disables the acceleration and deceleration profiles
Return Value:

None

Examples:
iI8091_INTP_LINEO2(CARD1, 1000, 1000, 100, 0);
do { } while(i8091_INTP_STOP()!=READY) ; //call state machine

Remark:
This function can be applied on module: 1-8091W.
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B 8091 INTP_CIRCLEO2

Description:

This function is used to generate an interpolation circle in the X-Y plane. The host will
automatically generate a trapezoidal speed profile of the X-axis and Y-axis via the
state-machine-type calculation method. The 8091 INTP_CIRCLEO2 function only sets
parameters into the driver. Users can directly utilize the do { } while
(8091 _INTP_STOP() '=READY) method to execute the computing entity.

Syntax:

[C]
void i8091_INTP_CIRCLEO2(unsigned char cardNo, long x, long y,
unsigned chat dir, unsigned int speed, unsigned char acc_mode)

Parameter:
cardNO : [Input] The board number (0 to 19)
X: [Input] The center point of the circle relates to the present position
y: [Input] The center point of the circle relates to the present position
dir : [Input] The moving direction. (0:CW, 1:CCW)
speed : [Input] O to 2040

acc_mode : [Input] O: enable acceleration and deceleration profile
1: disable acceleration and deceleration profile
Return Value:
None

Examples:
i8091_INTP_CIRCLEO2(CARD1, 2000, 2000, 100, 0);
do { } while(i8091_INTP_STOP()!I=READY) ; //call state machine

Remark:
This function can be applied on module: 1-8091W.
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m {8091 INTP_ARCO02

Description:

This command generates an interpolation arc in the X-Y plane. The host will
automatically generate a trapezoidal speed profile of the X-axis and Y-axis via the
state-machine-type calculation method. The 8091 INTP_ARCO02() only sets parameters
into the driver. Users can directly call the do { } while (i8091 INTP_STOP( ) '=READY)

method to execute the computing entity.

Syntax:

[C]

void i8091_INTP_ARCO02(unsigned char cardNo, long X, long y, long R,
unsigned char dir, unsigned int speed, unsigned char acc_mode)

Parameter:
cardNO :
X
y:
R:
dir :

speed :

acc_mode :

[Input] The board number (0 to 19)

[Input] The center point of the circle relates to the present position
[Input] The center point of the circle relates to the present position
[Input] The radius of arc

[Input] The moving direction (0:CW, 1:CCW)

R dir path of curve
R>0 CW ‘B’
R>0 CCW ‘C
R<0 CW ‘A
R<0 CCW ‘D’

[Input] O to 2040
[Input] O: enables the acceleration and deceleration profiles
1: disables the acceleration and deceleration profiles
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Return Value:

None

Examples:
i8091_INTP_ ARCO2(CARD1, 2000, -2000, 2000, CW, 100, 0);

do { } while(i8091_INTP_STOP()!=READY) ; //call state machine

Remark:
This function can be applied on module: 1-8091W.

Restriction:
17 . . )
L P
22 4 1<Hy<2¥ |
2 ls#R= 27—
T
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B 8091 _INTP_STOP

Description:

This function must be applied when stopping the motor motion control for the above
described 3 state-machine-type interpolation functions, to be precise the
i8091 INTP_LINEO2, i8091 INTP_CIRCLEO2 and i8091 INTP_ARCO02 functions. The
state-machine-type interpolation functions only set parameters into the driver. The
computing entity is in the 8091 INTP_STOP function. This function computes the
interpolation profile. It will return READY(0) for when the interpolation command is
completed, and return BUSY(1) for when it is not yet completed.

Syntax:

[C]
unsigned char i8091_INTP_STOP(void)

Parameter:
None

Return Value:

0: READY
1: BUSY

Examples:

i8091_INTP_CIRCLEO2(CARD1,2000,2000,100,0);
do { } while(i8091_INTP_STOP()!=READY) ; //call state machine

Remark:

This function can be applied on module: 1-8091W
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m {8091 LIMIT X

Description:

This function is used to request the condition of the X-axis limit switches.

Syntax:

[C]
unsigned char i8091_ LIMIT_X(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:

a unsigned char value

MSB 7 6 5 4 3 2 1 0

IEMG IFFFF /FFEF /ILS14 XX XX /LS11 /IORG1

/ORGL1 : original point switch of X-axis, low active.
/LS11, /LS14 : limit switches of X-axis, low active.
IEMG : emergency switch, low active.

/FFEF : active low, FIFO is empty

/FFFF : active low, FIFO is full

Examples:

unsigned char limitl;
limitl = i8091_LIMIT_X(CARD1);

Remark:
This function can be applied on module: 1-8091W.
[-8091W User’s Manual:
http://www.icpdas.com/root/product/solutions/machine_automation/download%20data/i
8091/pack9091.pdf
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m {8091 LIMIT_Y

Description:

This function is used to request the condition of the Y-axis limit switches.

Syntax:

[C]
unsigned char i8091 LIMIT_Y(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:

a unsigned char value

MSB 7 6 5 4 3 2 1 0
Ystop Xstop XX /ILS24 XX XX /LS21 /ORG2

/ORG2: original point switch of Y-axis, low active.
/LS21, /LS24: limit switches of Y-axis, low active.
Xstop: l:indicate X-axis is stop.
Ystop: l:indicate Y-axis is stop.

Examples:

unsigned char limit2;
limit2 =i8091_LIMIT_Y(CARD);

Remark:
This function can be applied on module: 1-8091W.
[-8091W User’s Manual:

http://www.icpdas.com/root/product/solutions/machine automation/download%20data/i
8091/pack9091.pdf
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m {8091 WAIT X

Description:
This function is used to make the X-axis wait before going to the STOP state.

Syntax:

[C]
void i8091_WAIT_X(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:
None

Example:

Remark:
This function can be applied on module: 18091W.

m {8091 WAIT Y

Description:
This function is used to make the Y-axis wait before going to the STOP state.

Syntax:

[C]
void i8091_WAIT_Y(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:
None

Example:

Remark:
This function can be applied on module: 1-8091W.
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m 8091 IS X_STOP

Description:

This function is used to check whether the X-axis is in the stop state or not.

Syntax:

[C]
unsigned char i8091_IS X STOP(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:
0 (NO): not yet stop
1 (YES): stop

Examples:

unsigned char data;
data=i8091 IS _X_STOP(CARD);

Remark:
This function can be applied on module: I-8091W.
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m 8091 IS Y _STOP

Description:

This function is used to check whether the Y-axis is in the stop state or not.

Syntax:

[C]
unsigned char i8091 IS Y STOP(unsigned char cardNo)

Parameter:
cardNO : [Input] The board number (0 to 19)

Return Value:

0 (NO): not yet stop
1 (YES): stop

Examples:

unsigned char data;
data=i8091_IS_Y_STOP(CARDJ);

Remark:
This function can be applied on module: 1-8091W.
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7. Demos for LP-8x4x Modules With C Language

In this section, we will focus on examples for the description and application of the control
functions on the I-7000/1-8000/1-87k series modules for use with the LP-8x4x. After installing
the LP-8x4x SDK, the demo programs provided below can be found in the

“c:/cygwin/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 1-7050
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 [-7050 module
will be set as the output channels, and DI channel 2 on the 1-7050 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];

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 ****xxx
wBuf[0] = 3; /[ COM Port
wBuf[1] = 0x02; /l Address
wBuf[2] = 0x7050; /11D
wBuUf[3] = 0; /I CheckSum disabled
wBuf[4] = 100; // TimeOut , 100 milliseconds
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wBuf[5] = 0xOf; /I 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”, wBuUf[5]);

// 7050 DI Input
Digitalin(wBuf, fBuf, szSend, szReceive);
printf(“The DI of 7050 : %u \n”, wBuf[5]);

Close_Com(COM3);
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-8x4x Build Environment by clicking the Start > Programs > ICPDAS > L P-8x4x

SDK > LP-8x4x Build Environment to open LP-8x4x 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)

¢ LinPAC-8x4xBuild Enyironment BE

C:\Docunents and Settings\Edwvard\Desktop>CMD.EXE /k c:cygwin\lincon8k\setenv.ba
t

——————————— LinPAC-8888 SDK Environment Configure ————

Target :ICPDAS LinPAC-8808 <(Arm based)

dork Directory :C:\Cygwin\LinCon8k

C:\cyguin\LinCon8k cd examples/i7k

recygwin\LinCon8k\examples\i7k lcc i7kdio
onpile ok!
C:\cyguwin\LinCon8k\exanples\i7k>dir/u
Uolume in drive C has no label.
Uolume Serial Number is 6CF3-2221

Divectory of C:cyguwin\LinCon8k\examples\i7k
L5 Caad i?kaio.c i7kaio.e i7kdio.c i7kdio.exe
4 File<(s> 549.849 hytes
2 Divds)> 13,700,982,912 bytes
siNcygwin\LinCon8k\examples\i7k>

Fig. 7-1
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Method Two — Using Compile Instructions
When using this method, type cd C:\cygwin\LinCon8k\examples\i7zk command prompt to

change the path. To compile i7kdio.c to an executable file, type
arm-linux-gcc —I../../include —Im —o i7kdio.exe i7kdio.c ../../lib/libi8k.a (refer to Fig. 7-2).

= LinPAC-8x4xBuild Environment

C:sDocuments and Settings“~Cindy-Dezktop*CHD_EKE <k c:scyguinsLinCon8kssetenv.hat
LinPAC—8x4x SDK Environment Configure

Target :ICPDAS LinPAC—8x4x (Arm based)

Work Directory :GCisCyguinsLinCon8k

C:seyguinsLinCon8kicd examples ik

CiseuguinsLinCon8ksexamplessi?klarm—linux—gce —-I..-7..Ainclude —Im -0 i7kdio.exe
[i?kdio.c ..~..-1libs1libiBk_a

C:seyguinsLinCon8ksexamples“i?kidir-u

Uolume in drive C has no lahbel.

Uolume Serial Mumber iz 6CF3I-2221

Divectory of CoscyguinsLinConBk*examplessiYk

| e | | . | i?kaio.c i?kaio.exe i?kdio.c i?kdio.exe
4 Filet<s> 549 .84% bytes
2 Diprds)> 413.780.5601.584 hutes free

CiscygwinsLinConB8kexamples~ifk>

Fig. 7-2

STEP 3: Transfer i7kdio.exe to the LP-8x4x

Two methods can be used to transfer the executable file to the LP-8x4x, 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-8x4x, including the Host name (or IP address), Username and Passeord. The default
value for both the User_Name and the Password is “root”. Click the “Connect” button to

connect to the ftp server on the LP-8x4x. Refer to Fig.7-3 below for more details.

M,_‘Slta:s 3_§| General

| [2lLinPA
HostrName 7 Username
1192.168.0,200 root
Password Passive Mode
= ) Save Password
Port limeout [secs) Initial Host Falder
21 1120 :
Initial Local Folder Comment

45 Add == [elete @J : -
Proxy Setup i Connect | Close

Fig.7-3
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Step2: Upload the file i7kdio.exe file to the LP-8x4x. (refer to Fig.7-4).

@ dhep_1.jpg

@ dhcp 2.jpa

=) FRUNLDG. TXT
[T Hst2tut exe

=) OEMROM.BIN
(=] SCANDISK LOG
El SETUPKLG.TXT
é’] ShowPic.ocx
@ troy_dem.pia
Céj Update.java
&2 command
T i7kdio.exe
& | Update. html

@J acrocrashlog.html
M helloworld.exe

< |

On PC

=y Applications

! [ Documents

} () Settings

1 .profile On LinPAC 26 Bytes

| M helloworld.cac 10KE

| [ i7kdio.class 1KB

230 KB

o 2] i7kdio.java 1KB

i Tlintexe 12KB

4 Mint_s2.exe 12KB
Fint_s2_can.exe 14 KB
[Fint_s3_can.exe 14KB
™ int_s3_can_new.exe 14 KB
™ int_s3_testexe 13KB
B port.exe 11 KB

Fig.7-4

Step 3: Choose i7kdio.exe in the LP-8x4x 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 FigS.7-5 and 7-6 below for

more details.
I Applications —
£ Documents Name: |itkdio.exe \
= ;
L:, Seth'ngs ; Location: /root/
= profile 26 Bytes ;
[ helloworld.exe 10KB Size: 230KB
=] ik 1KB Modified: 2003/10/5
= 5 , 230KB Peimissions \
%??rdmava ' [B Download ‘ Read Write Execute
M ::t es);eexe Ouwner:
Fint_s2_cane fy' Delets Group:
g?":-sg-“’“’e;& Refresh All Users:
int_s3 can | ity
Fint_s3_teste Rename Numeric: 777 ‘
™ port.exe Erialje Fq)ﬂgr
View 4 L Ok ] [ Cancel. J
Fig.7-5 Fig.7-6

Method Two — Using a DOS Command Prompt

Open DOS Command Prompt and enter the IP_Address of the server on the LP-8x4x in

order to connect to the ftp server of the LP-8x4x. Enter the User Name and Password (the
default value is root) to login to the LP-8x4x ftp server.

LP-8x4x SDK : 249



Files must be transferred in binary mode, so type “bin” to set the mode.

At Command Prompt, type put c:/cygwin/lincon8k/examples/i7k/i7kdio.exe i7kdio.exe to

transfer the i7kdio.exe file to the LP-8x4x. Once the file has been transferred, the “Transfer
complete” message will be displayed. Refer to Fig. 7-7 below for more details.

o\ DAWINDOWSSystem32'cmd exe - ftp 192.168.0.200

D:\Docunments and Settings\RichardFang ftp 192.168.6.2006
Connected to 192.168.8.264.

228 localhost FIP server (GNU inetutils 1.4.2) ready.
User (192.168.0.200:<(none)): root

238~ MOKI 6.68

238 User root logged in.

ftp> hin

288 Type set to 1.

ftp> put c:/cyguin/lincon8k/exanmples/17k/17kdio.exe 17kdio.exe
88 POHI command sucessful.

158 Opening BINARY mode data connection for ’'i7kdio.exe’.

226 Transfer complete.

ftp: 272898 hytes sent in 2.77Seconds 98.66Kbytes/sec.

ftp>

Fig. 7-7

STEP 4: Use Telnet to the LP-8x4x to execute i7kdio.exe

At the Command Prompt, type_telnet IP Address of the LP-8x4x to establish a connection to

the LP-8x4x. Enter User Name and Password (the default value is root) to login to the
LP-8x4x.

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 Figs. 7-8 and 7-9 below for more

details.

et | DAWINDO WS\System32\cmd exe

D:\Documents and Settings\RichardFang telnet 192.168.0.2606,_

Fig. 7-8
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LinPAC—80A8A =zeries
Linux embedded controller

linpac—88@A login: root

Pazzword:

Diztributor ID: ICP DAS
LinPAC—-8xdx
1.8
FACLNE @.78

installed modules li=st
- not installed
- not installed
- not installed
- not installed

H chmod 777 iYkdio.exe
i iYkdio.exe
A58 = 256
A58 = 123

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 AI/AO functions using an I-7017
module (8 Al channels) and an I-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”
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char szSend[80], szReceive[80];
WORD wBuf[12];
float fBuf[12];

int main()

{

inti,j, wRetVal;
DWORD temp;

wRetVal = Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
if (WRetVal > 0) {
printf(“open port failed!\n”);

return (-1);
}
/l--- Analog output ----  **** 7021 — AQ ****
i=0;
wBuf[0] = 3; // COM Port
wBuf[1] = 0x05; // Address
wBuf[2] = 0x7021, /l'ID
wBuf[3] = 0; /I CheckSum disable
wBuf[4] = 100; /l TimeOut , 100 milliseconds
/IwBUT[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; /I Analog Value
wRetVal = AnalogOut(wBuf, fBuf, szSend, szReceive);
if (WRetVal) /I There was an error with the Analog Output on the 1-7021
printf(“AO of 7021 Error !, Error Code=%d\n”, wRetVal);
else

printf(“AO of 7021 channel %d = %f \n”,i,fBuf[0]);

/l--- Analog Input ----  **** 7017 — Al ***

1=1

wBuf[0] = 3; /[ COM Port

wBuf[1] = 0x03; /I Address

wBuf[2] = 0x7017; /11D

wBuUf[3] = 0; /I CheckSum disabled

wBuf[4] = 100; /I TimeOut , 100 milliseconds

wBuUf[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 I-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;
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For this example, the programming and execution procedures are the same as those

described in the section 7.1. Fig. 7-10 below illustrates the result of execution.

LinPAC-8A8A zeries
Linux emhedded controller

linpac—888A login: root
Pazzword:

Diztributor ID: ICPF DAS
Description: LinPAC—8x4dx
He leaze 05: 1.8
Codename = PACLNA B8.78

installed modules list
. not installed
.. not installed
. not installed
. not installed

B ikaio.exe
¢ of Vd21 channel @ 2. 566660
ATl of P12 channel 1 3.5656060

Fig. 7-10

7.3 DIO Control Demo for I-87KW Modules

When using 1-87KW DIO modules to perform 1/0O control on the LP-8x4x, the program will be
slightly different, depending on the location of the 1-87KW modules. The code will need to be
modified depending on the configuration of the 1-87k modules. There are three possible
variations, as described below:

(2) If there are I-87KW DIO modules inserted in the slots on theLP-8x4x, the “Open_Slot()”
and “ChangeToSlot()” functions, must be called before other functions for the I-87KW
modules and used, and the “Close_Slot()* function also needs to be called at the end of
the program. Refer to the demo code provides in section 7.3.1. for more detalils.

(2) If there are I-87KW DIO modules inserted in the slots on 1-87k 1/0O expansion unit, refer
to the demo code provided in section 7.3.2 for more information.

(3) If there are 1-87KW DIO modules inserted in the slots on the [-8000 controller, then
these modules will be regarded as I-8KW modules. For more details, refer to the

instructions for performing I/O control on [-8KW modules provided in section 7.5.2.
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7.3.1 1-87KW Modules in slots of LP-8x4x

The i87kdio.c demo program will illustrates how to control the DI/DO function using an
[-87054W module (8 DO channels and 8 DI channels). The module is in slot 3 on the
LP-8x4x. The address and baudrate in the LP-8x4x are 00 and 115200 respectively, they
were fixed by library. The result of this demo program is that DO channels O to 7 on the
[-87054W module will be se as the output channels, and DI channel 1 on the 1-87054W
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];
float fBuf[12];

int main()
{
int i, wRetVal;
DWORD temp;
/ICheck Open_Slot
wRetVal = Open_Slot(0);
if (WRetVal > 0) {
printf(“open Slot failed. \n");
return (-1);
}
//Check Open_Com1l
wRetVal = Open_Com(COM1, 115200, Data8Bit, NonParity, OneStopBit);
if (WRetVal > 0) {
printf(“open port failed. \n”);
return (-1);

}

/IChoose Slot3
ChangeToSlot(3);

/|- Digital Output - **(DigitalOut_87k()**)

dwBuUf[0] = 1; /[ COM Port

dwBuf[1] = 00; /l Address

dwBuf[2] = 0x87054; /D

dwBuUf[3] = 0; /I CheckSum disabled
dwBuf[4] = 100; /[ TimeOut , 100 milliseconds
dwBuUf[5] = Oxff; /I Set digital output

dwBuf[6] = 0; /I Debug string

wRetVal = DigitalOut_87k(dwBuf, fBuf, szSend, szReceive); // DO Output
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printf(“DO Value= %u”, dwBuf[5]);

//--- digital Input ----  **(Digitalln_87k()**)
dwBuUf[0] = 1, /[ COM Port
dwBuf[1] = 00; /l Address
dwBuf[2] = 0x87054; /l'ID
dwBuf[3] = 0; /I CheckSum disabled
dwBuf[4] = 100; /l TimeOut , 100 milliseconds
dwBuf[6] = 0; // Debug string
getch();

Digitalin_87k(dwBuf, fBuf, szSend, szReceive); // DI Input
printf(“DI= %u”,dwBuf[5])

/[--- digital output ----  ** Close DO **

dwBuf[0] = 1; /Il COM Port

dwBuf[1] = 00; /l Address

dwBuf[2] = 0x87054; /l'ID

dwBuUf[3] = 0; /I CheckSum disabled
dwBuf[4] = 100; // TimeOut , 100 milliseconds
dwBuf[5] = 0x00; // Digital output

dwBuf[6] = 0; // Debug string

getch(); /I Press any key to continue

wRetVal = DigitalOut_87k(dwBuf, fBuf, szSend, szReceive);

Close_Com(COM1);
Close_SlotAll();
return O;

7.3.2 1-87KW Modules in slots on I-87KW I/O expansion unit

If the [-87KW DIO modules are inserted in the slots on an 1-87KW I/O expansion unit, three

parts of the program illustrated in section 7.3.1 above will need to be modified as follows:

(1) The Open_Slot(), ChangeToSlot(), and Close_SlotAll() functions should be deleted.

(2) The address and baudrate of any I-87KW modules connected to the RS-485 network
will need to be configured using the DCON Utility, which can be downloaded from
http://www.icpdas.com/products/dcon/introduction.htm.

(3) The Open com1 (i.e., the internal serial port on the LP-8x4x) will need to be change to
open com3 (i.e., the RS-485 port on the LP-8x4x).

The 1-87054W is connected to an RS-485 network where the address is set to be 06 and the

baudrate is 9600 bps, which must be configured using the DCON Utility. The source code for

the i87kdio_87k.c demo program —is as follows:
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#include<stdio.h>
#include<stdlib.h>
#include “msw.h”

char szSend[80], szReceive[80]
DWORD dwBuf[12];
float fBuf[12];

int main()

{

int i, wRetVal;
DWORD temp;

//Check Open_Com3

wRetVal = Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);

if (WRetVal > 0) {

printf(“open port failed.
return (-1);

}

//--- digital output ---- **(D

dwBuf[0] = 3;
dwBuf[1] = 06;
dwBuf[2] = 0x87054;
dwBuf[3] = 0;
dwBuf[4] = 100;
dwBuf[5] = Oxff;
dwBuf[6] = 0;

wRetVal = DigitalOut_87k(dwBuf, fBuf, szSend, szReceive);

\n’);

igitalOut_87k()**)

/l COM Port

/I Address

/I'1D

/I CheckSum disable

/I TimeOut , 100 milliseconds
/I digital output

/I string debug

printf(“DO Value= %u”, dwBuUf[5]);

/[--- digital Input ----
dwBuf[0] = 3;
dwBuf[1] = 06;
dwBuf[2] = 0x87054;
dwBuf[3] = 0;
dwBuf[4] = 100;
dwBuUf[6] = 0;

**(Dj

getch();

Digitalln_87k(dwBuf, fBuf, szSend, szReceive);

printf(“DI= %u”,dwBuf[5]);

gitalln_87k()**)

/[ COM Port

/I Address

/1D

/I CheckSum disabled

/I TimeOut , 100 milliseconds
/I Debug string
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/[ DI Input

// DO Output



/[--- digital output ----  ** Close DO **

dwBuUf[0] = 3; /[ COM Port

dwBuf[1] = 06; /I Address

dwBuf[2] = 0x87054; /I'D

dwBuf[3] = 0; /I CheckSum disabled
dwBuf[4] = 100; /[ TimeOut , 100 milliseconds
dwBuf[5] = 0x00; /I Digital output

dwBuf[6] = 0; /I Debug string

getch(); /I Press any key to continue

wRetVal = DigitalOut_87k(dwBuf, fBuf, szSend, szReceive);

Close_Com(COMB3);
return O;

}

For this example, the programming and execution procedures are the same as those
described in the section 7.1. Fig. 7-11 below illustrates the result of execution.

o Telnet 192.168.0.200

B i87kdic.exe
DO Value= 255
DI= 2

i

Fig. 7-11

7.3.3 1-87KW Modules in slots on [-8000 Controller
If the I-87KW DIO modules are inserted in the slots on an 1-8000 controller, the I-87KW

modules will be regarded as I-8KW modules. For more details, refer to the description of
how to perform DI/DO control on I-8KW modules provided in the section 7.5.
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7.4 AlO Control Demo for I-87KW Modules

When using 1-87KW modules to perform 1/O control on the LP-8x4x, the program code will
be slightly different depending on the location of the I-87KW modules.The code will need to
be modified depending on the configuration of the I-8KW modules. There are three possible

variations, as described below:

(1) If there are 1-87KW AIO modules inserted in the slots on the LP-8x4x, the “Open_Slot”
and “ChangeToSlot” functions must be called before other functions for the [-87KW
modules are used, and the “Close_Slot()“ function also needs to be called at the end of
the program. Refer to the demo code provided in section 7.4.1.

(2) If there are I-87KW AIO modules inserted in the slots on the I-87k 1/O expansion unit,
refert to the demo code provided in section 7.4.2 for more information.

(3) If there are I-87KW AIO modules inserted in the slots on the [-8000 controller, then
these modules will be regarded as I-8KW modules. For more details, refer to the
instructions for performing I/O control on I-8KW modules provided in section 7.6.2.

7.4.1 1-87KW Modules in slots on an LP-8x4x

The i87kaio.c demo program illustrates how to control the AI/AO using an the [-87022\W
module (2 AO channels) and an |-87017W module (8 Al channels). The 1-87022W and
[-87017W modules are inserted into slots 2 and 3 of the LP-8x4x reseparately. The
addresses and baudrate fo both modules in the LP-8x4x 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 I-87022W module will
be set to output a voltage of 2.5V, and Al channel 1 on the 1-87017W 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 wBuf[12];

DWORD wBuf7[12];

float fBuf[12];

int main()

{
inti,j, wRetVal;
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DWORD temp;

//Check Open_Slot
wRetVal = Open_Slot(0);
if (WRetVal > 0) {
printf(“open Slot failed. \n”);
return (-1);

}

//Check Open_Com1l
wRetVal = Open_Com(COM1, 115200, Data8Bit, NonParity, OneStopBit);
if (WRetVal > 0) {

printf(“open port failed. \n”);

return (-1);

}

ChangeToSlot(2);
/l--- Analog output ----  **** 87022 — AQ  ****

i=0;

wBuf[0] = 1; // COM Port

wBuf[1] = 0x00; // Address

wBuf[2] = 0x87022; /l'ID

wBuf[3] = 0; /I CheckSum disable

wBuf[4] = 100; /l TimeOut , 100 milliseconds

wBuf[5] = i; /l Channel Number of AO

wBuf[6] = 0; /I string debug

fBuf[0] = 2.5; Il AO Value

wRetVal = AnalogOut_87k(wBuf, fBuf, szSend, szReceive);

if (WRetVal) /I There was an error with the Analog Output on the 1-87022W
printf(“AO of 87022 Error, Error Code=%d\n”, wRetVal);

else

printf(“AO of 87022 channel %d = %f \n”,i,fBuf[0]);

ChangeToSlot(3);
/l--- Analog Input ----  **** 87017 — Al ****

=1

wBuf7[0] = 1; /[ COM Port

wBuf7[1] = 0x00; /I Address

wBuf7[2] = 0x87017; /['1D

wBuf7[3] = 0; /I CheckSum disabled

wBuf7[4] = 100; /[ TimeOut , 100 milliseconds

wBuf7[5] =, /[[Channel Number of Al

wBuf7[6] = 0; /I Debug string

wRetVal = Analoglin_87k(wBuf7, fBuf, szSend, szReceive);

if (WRetVal) /I There was an error with the Analog Output on the 1-87017W
printf(“Al of 87017 Error, Error Code=%d\n”, wRetVal);

else

printf(“Al of 87017 channel %d = %f \n”,},fBuf[0]);
Close_Com(COM1);

Close_SlotAll();
return O;
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7.4.2 1-87KW Modules in slots on an I-87KW 1/O expansion unit

If the 1-87KW modules are inserted in slots on an I-87KW 1/O expansion unit, the three parts

of the program illustrated in Section 7.4.1 above will need to be modified, as follows:

(1)The Open_Slot(), ChangeToSlot(), and Close_SlotAll() functions should be deleted.

(2) The address and baudrate of any 1-87KW modules connected to the RS-485 network
will need to be configured using the DCON Utility, which can be downloaded from

http://www.icpdas.com/products/dcon/introduction.htm.

(3) The Open coml (i.e,. the internal serial port on the LP-8x4x) will need to be changed to
open coma3 (i.e., the RS-485 port on the LP-8x4x)

The 1-87022W and 1-87017W addresses are connected to the RS-485 network and the
addresses are set to 01 and 02 reseparately, with the baudrate for both modules set to
9600 bps, which must be configured using the DCON Utility. The source code for the

i87kaio_87k.c demo program is as follows:

#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_Com3
wRetVal = Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
if (WRetVal > 0) {

printf(“open port failed. \n”);

return (-1);
}
/[--- Analog output ---- **** 87022 — AQ  ****
i=0;
wBuUf[0] = 3; /[ COM Port
wBuf[1] = 0x01; // Address
wBuf[2] = 0x87022; /1D
wBuf[3] = 0; /I CheckSum disabled
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wBuf[4] = 100; // TimeOut , 100 milliseconds

wBuf[5] = i; // Channel Number of AO
wBuf[6] = 0; // Debug string
fBuf[0] = 2.5; /Il AO Value

wRetVal = AnalogOut_87k(wBuf, fBuf, szSend, szReceive);
if (WRetVal)

printf(“AO of 87022 Error , Error Code=%d\n”, wRetVal);
else

printf(“AO of 87022 channel %d = %f \n”,i,fBuf[0]);

/[--- Analog Input ----  **** 87017 — Al ****

=1

wBuf7[0] = 3; /[ COM Port

wBuf7[1] = 0x02; /I Address

wBuf7[2] = 0x87017; //'ID

wBuf7[3] = 0; /I CheckSum disabled
wBuf7[4] = 100; /[ TimeOut , 100 milliseconds
wBuf7[5] = j; /[Channel Number of Al
wBuf7[6] = 0O; /I Debug string

wRetVal = Analoglin_87k(wBuf7, fBuf, szSend, szReceive);
if (WRetVal)

printf(“Al of 87017 Error !, Error Code=%d\n”, wRetVal);
else

printf(“Al of 87017 channel %d = %f \n”,},fBuf[0]);

Close_Com(COMB3);

return O;

}

For this example, the programming and execution procedures are the same as those
described in section 7.1. Fig. 7-12. below illustrates the result of execution.

ot Telnet 192 168.0.200

LinCon—8@68 zeries
Linux embedded controller

lincon—88088 login: root
Password:
MOKI @.7@

H iRYkain_pxe

ne of 87822 channel @
Al of 87817 channel 1
L

Fig. 7-12
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7.4.3 1-87KW Modules in slots on an 1-8000 Controller

If the 1-87KW AIO modules are inserted in slots on an [-8000 controller, the modules will be
regarded as I-8KW modules. For more details, refer to the description of how to perform

AI/AO control on I-8KW modules provided in section 7.6.

7.5 DIO Control Demo for I-8KW Modules

The source file from the Libi8k.a library for -8KW modules that are inserted in the slots on an
[-8000 controller is the 18000.c file. However, the source file from the Libi8k.a library for
[-8KW modules that are inserted in the slots on the LP-8x4x is Slot.c file. Consequently, the
functions used for I-8KW modules inserted in the slots on the LP-8x4x and in the slots on the
[-8000 controller are completely different.

Two different demo programs an be used depend on the configuration of the 1-8KW modules,

as described below:

(2) If there are I-8KW DIO modules inserted in the slots on the LP-8x4x, refer to the demo
code provided in section 7.5.1 for more information.

(2) If there are 1-8KW DIO modules inserted in the slots on the 1-8000 controller, refer to

the demo code provided in section 7.5.2 for more information.

7.5.1 1-8KW Modules in slots on an LP-8x4x

The i8kdio.c demo program illustrates how to control the DI/DO functions using an 1-8055W

modules (8 DO channels and 8 DI channels) that is inserted into slot 3 on the LP-8x4x.

The address and baudrate for the LP-8x4x 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 [-8055W
module to will be set as the output channels, and DI channel 0 on 1-8055W 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 dwBuf[12];

float fBuf[12];
L e */
int main()
{
int i,j, wRetVal, —
WORD Doval,temp; =i Telnet 192.168.0 200
wRetVal = Open_Slot(3); LinPAC-8008 series
if (WRetVaI > 0) { Linux embedded controller
printf(“open Slot failed. \n”); linpac-8888 login: root
return (-1); Passuord:
Dizstributor ID: ICP DAS
} Description: LinPAC—8axdx
Releasze 0OF: 1.8
//1-8055W_DO Codename : PACLNX @.%@
DO_8(3,255); installed modules list
printf(“DO of 1-8055 = 0x%x \n”, 255); .- installed
installed
/11-8055W_DI installed

installed
printf(“DI of 1-8055 = %x”,DI_8(3));

ifkdio.exe
N0 of 1-8BB55 £F

Close_Slot(3); DI of I-8@55 = fe
return O;

Fig. 7-13

For this example, the programming and execution procedures are the same as those

described in section 7.1. Fig. 7-13 above illustrates the result of execution.

7.5.2 1-8KW Modules in slots on an 1-8000 Controller

The i8kdio_8k.c demo program illustrates how to control the DI/DO using the 1-8055W
module (8 DO channels and 8 DI channels) on an 1-8000 controller. Configure the hardware
by following the procedure described below:

(1) Insert the I-8055W module into slot 0 on the 1-8000 controller.

(2) Connect the COM3 on the LP-8x4x to the COM1 on the 1-8000 controller using an

RS-232 cable.

The address of the [-8000 controller is 01 and the baudrate is 115200 bps, which must be
configured using the DCON Utility. The result of executing this demo program is that DO
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channels 0 to 7 on the I-8055W module to will be set as the output channel, and DI channel
0 on the 1-8055W module will be set as 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];

/* ______________________________ [ e ~k/
int main()

{

inti, wRetVal;
DWORD temp;

//Check Open_Com3
wRetVal = Open_Com(COMS3, 115200, Data8Bit, NonParity, OneStopBit);
if (wRetVal > 0) {

printf(“open port failed. \n”);

return (-1);
}
//--- digital output ---- **(DigitalOut_8K()**)
dwBuf[0] = 3; /[ COM Port
dwBuf[1] = 01, /I Address
dwBuf[2] = 0x8055; /1D
dwBuf[3] = 0; /I CheckSum disabled
dwBuf[4] = 100; /I TimeOut , 100 milliseconds
dwBuf[5] = Oxff; /I Digital output
dwBuf[6] = 0; // Debug string
dwBuf[7] = 1, /I slot number
wRetVal = DigitalOut_8K(dwBuf, fBuf, szSend, szReceive);
if (WRetVal) /I There was an error with the Analog Output on the 1-8055
printf(“DO of 1-8055 Error , Error Code=%d\n”, wRetVal);
else
printf(“DO of 1-8055 = 0x%x” ,dwBuf[5]);
//--- Digital Input ----  **(Digitalln_8K()**)
dwBuUf[0] = 3; /[ COM Port
dwBuf[1] = 01, /I Address
dwBuf[2] = 0x8055; /11D
dwBuf[3] = 0; /l CheckSum escript
dwBuf[4] = 100; /l TimeOut , 100 milliseconds
dwBuf[6] = 0; // Debug string
dwBUf[7] = 1; I slot number
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getch();
Digitalln_8K(dwBuf, fBuf, szSend, szReceive);
printf(“DI = %u”,dwBuf[5]);

//--- Digital output ----  ** Close DO **

dwBuf[0] = 3; /[ COM Port

dwBuUf[1] = 01; // Address

dwBuf[2] = 0x8055; /I'D

dwBuf[3] = 0; /I CheckSum disabled
dwBuf[4] = 100; /l TimeOut , 100 milliseconds
dwBuf[5] = 0x00; // Digital output

dwBuf[6] = 0; /I Debug string

dwBuUf[7] = 1; I/ slot number

getch(); /l push any key to continue

wRetVal = DigitalOut_8K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);
return O;

For this example, the programming and execution procedures are the same as those
described in section 7.1. Fig. 7-14 below illustrates the result of execution.

o, Telnet 192 168.0.200

LinCon—8BBB series

lincon—=8006 login: wroot
Paszword:

i i8kdio Bk.exe
0 of BASS = Bxff
I=1

Fig. 7-14

7.6 AIO Control Demo for I-8KW Modules

The source file from the Libi8k.a library for I-8KW modules inserted in the slots on an 1-8000
controller is the 18000.c file. However, the source file from the Libi8k.a library for I-8KW
modules that are inserted in the slots on the LP-8x4x is Slot.c file. Consequently, the
functions used for the 1-8KW modules inserted in the slot on the LP-8x4x and in the slots on

the 1-8000 controller are completely different.
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Two different demo programs can be used depending on the configuration of the 1-8KW

modules, as described below:

(1) If there are I-8KW AIO modules inserted in the slots on the LP-8x4x, refer to the demo
code provided in section 7.6.1 for more information.

(2) If there are 1-8KW AIO modules inserted in the slots on the 1-8000 controller, refer to the

demo code provided in section 7.6.2 for more information.

7.6.1 1-8KW Modules in the slots on an LP-8x4x

The i8kaio.c demo program illustrates how to control the AI/AO functions using the 1-8024W
(4 AO channels) and I-8017HW (8 Al channels) modules, which are inserted in slot 1 and

slot 2 on the LP-8x4x reseparately.

The address and baudrate in the LP-8x4x are 00 and 115200 bps reseparately, and they
were fixed by library. The result of executing this demo is that AO voltage channel O on the
[-8024W module to will be set to output 5.5 V and Al channel 2 on the 1-8017HW 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()

{
int i, wRetVal,j;
float fAiI ;
int hAI, chAi, Succ ;
int Arr_hAi[5];
float Arr_fAi[5];

11-8024W

wRetVal = Open_Slot(1);

if (WRetVal > 0) {
printf(“open Slot failed. \n”);
return (-1);
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//18024W Initial

18024 _Initial(1);

/1118024 _AO Output

18024 VoltageOut(1,0,5.5);
Close_Slot(1);

/N-8017HW
wRetVal = Open_Slot(2);
if (WRetVal > 0) {
printf(“open Slot failed. \n");
return (-1);
}
//1I8017HW Initial
18017 _Init(2);
//18017HW _Channel Setup
18017_SetChannelGainMode(2,2,0,0);

/I First Method : Get Al Value

hAi =18017_GetCurAdChannel_Hex(2); //Get the uncalibrated Al Hex Value

printf(*8017_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(“8017_AI_Cal_Float =%f\n\n”fAi);

/I Second Method : Get Al Value

hAi =18017_GetCurAdChannel_Hex_Cal(2); //Getthe Calibrated Al Hex Value
printf(“8017_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(“8017_Al_Cal_Float =%f\n\n”,fAi);

I/l Third Method : Get Al Value
fAi = 18017_GetCurAdChannel_Float_Cal(2); //Get the Calibrated Al Float Value
printf(“8017_AlI_Cal_Float =%f\n\n\n”,fAi);

Close_Slot(2);
return O;

For this example, the programming and execution procedures are the same as those
described in section 7.1. Fig. 7-15 below illustrates the result of execution.
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<1 Telnet 192.168.0.200

ILinCon-8068 series
Linux embedded controller

lincon-8688 login: root
assword:

OKI 8.98

#i i8kaio.exe
8817 _Al_not_Cal_Hex =113h
8017 _Al_Cal_Float =5.499573

8017 _A1_Cal_Hex =4669
817 _Al_Cal_Float =5.568793

817 Al _Cal_Float =5.560793

Fig. 7-15

7.6.2 1-8KW Modules in slots on an 1-8000 Controller

The i8kaio_8k.c demo program illustrates how to control the AI/AO functions using the
[-8024W (4 AO channels) and 1-8017HW (8 Al channels) modules, which are inserted into
slot 0 and slot 1 on the I-8000 controller. Configure the hardware by following the procedure
described below:

(1) Insert the 1-8024W and 1-8017HW modules in slot 0 and slot 1 on the [-8000 controller
respectively.

(2) Install 8k232.exe or R232_300.exe to flash memory of I-8000 controller as firmware.

(3) Connect COM3 on the LP-8x4x to COML1 on the 1-8000 controller using an RS-232 cable.

The address of the 1-8000 controller is 01 and baudrate is 115200 bps, which must be
configured using the DCON Utility. The result of executing this demo program is that AO
voltage channel 0 on the 1-8024W module to will be set to output 3.5V, and Al channel 2 on
the 1-8017HW 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 wBuf[12];
float fBuf[12];
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int main()

{
inti,j, wRetVal;
DWORD temp;
wRetVal = Open_Com(COMS3, 115200, Data8Bit, NonParity, OneStopBit);
if (WRetVal > 0) {
printf(“open port failed. \n”);
return (-1);
}
/l--- Analog output ----  **** 8024 — AQ ****
i=0;
wBuf[0] = 3; /[ COM Port
wBuf[1] = 0x01; /I Address
wBuf[2] = 0x8024; /111D
wBuUf[3] = 0; /I CheckSum disabled
wBuf[4] = 100; /[ TimeOut , 100 milliseconds
wBuUf[5] = i; /l Channel No. of AO
wBuf[6] = 0; /I Debug string
wBuf[7] = 0; /I Slot Number
fBuf[0] = 3.5;
wRetVal = AnalogOut_8K(wBuf, fBuf, szSend, szReceive);
if (WRetVal)
printf(“AO of 8024 Error, Error Code=%d\n”, wRetVal);
else
printf(“AO of 8024 channel %d = %f \n”,i,fBuf[0]);
/l--- Analog Input ----  ****  8017H — Al ****
=2
wBuf[0] = 3; /l COM Port
wBuf[1] = 0x01; /I Address
wBuf[2] = 0x8017; /11D
wBuf[3] = 0; /I CheckSum disabled
wBuf[4] = 100; /l TimeOut , 100 milliseconds
wBuUf[5] = j; /I Channel of Al
wBUuf[6] = 0; /I Debug string
wBuUf[7] = 1; /I Slot Number
wRetVal = Analogin_8K(wBuf, fBuf, szSend, szReceive);
if (WRetVal)
printf(“Al of 8017H Error, Error Code=%d\n”, wRetVal);
else
printf(“Al of 8017H channel %d = %f \n”,j,fBuf[0]);
Close_Com(COM3);
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. 7-16 below illustrates the result of execution.

cv| Telnet 192.168.0 200

LinCon—8000 series
Jdnux embedded controller

lincon-868B8 login: root
assword:
OKI 8.99

# i8kaio _485.exe
0 of 8824 channel A = 3.566680
I of 8817H channel 2 3.5848060
!

Fig. 7-16

7.7 Overview of the Module Control Demo Program

Fig. 7-17 provides a summary of the various communication functions that can be used
depending on the for the different locations of the [-7000/1-8000/1-87000 modules when
using the ICP DAS modules in conjunction with the LP-8x4x, 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.
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Module I-BKW or
— I-8KW —1In [ 1-87KW —In 'éii)@évsi'o': I-87KW —In | | -
T e O LP-8x4x LP-8x4x Unit [-8000
Functions Controller
Open_Slot() v v
Open_Com( ) v v v v
Close_Slot() v v
Close_Com() v v v v
ChangeToSlot() v
sio_open() v
(1-811x and I-814x only)
sio_close() v
(1-811x and I-814x only)
Fig. 7-17

Fig. 7-18 provides an overview of the source files from the libi8k.a library that can be used
depending on the different locations of I-7000/1-8000/I-87000 modules when using ICP DAS
modules in conjunction with the LP-8x4x, which can be helpful in understanding which
source files should be calld.

Source
Module _ File 17000.c 18000.c |187000.c | slot.c
Location
I-7K v
[-BKW or 1-87KW in 1-8000 Controller v
[-87KW in Expansion Unit v
[-87KW in LinPAC v
I-8KW in LinPAC v
Fig. 7-18

7.8 Timer Function Demo

For an example of how to use the “Timer” function in conjunction with the LP-8x4x, refer to
the — timer.c and time2.c demo programs provided in the LinPAC SDK —
(C:\cygwin\LinCon8k\examples\common) folder. The timer.c program can be used when the
execution period is between 0.5 to 10 ms (Real-Time) and the timer2.c program can be

used when the execution is period greater than 10 ms (General).
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8. Overview of the Serial Ports on the LP-8x4x

The following is a description of the escription y for the three serial ports contained in the
LP-8x4x embedded controller, and are based on the RS-232 or RS-485 interfaces. Fig 8-1
illustrates the ports contained on the LP-8841 and Fig 8-2 illustrates those on the LP-8141.
The information in this section is organized as follows:

® COML1 Port — Internal communication with the I-87KW modules in slots

® COM2 Port —RS-485 (D2+, D2-; self-tuner ASIC inside)

® COMS3 Port —RS-232/RS-485

(RXD, TXD, CTS, RTS and GND for RS-232, Data+ and Data- for RS-485)
® COMS36 Port —RS-232 (RXD, TXD, CTS, RTS, DSR, DTR, CD, Rl and GND)

COM port Definition in LP-8x4x SDK Device nhame Default baudrate

None COM1 None 115200
1 (console) None None 115200
2 (RS-485) COM2 ttySO 9600
3 (RS-232/485) COM3(LP-8441/8841 only)  ttyS1 9600
4 (RS-232) COM36(LP-8441/8841 only) ttyS34 9600

COM1 Port in the I/O Expansion Slot
Micro SD socket Dual Battery Backup SRAM

J

Operating Modes Selector

Power Indicator

S~
COM3 Port inPAC
RS-232/RS-485

COM36 Port
RS-232

T IP-8841 -

RS-232 DIP Switch

Frame Ground

COM2 Port
RS-485
Relay Output
Redundant Power Ethernet Port 2 Analog Input/Output
8 I/0 Slots: Digital Input/Output
USB Port Motion/Timer/Counter

Ethernet Port 1

Fig. 8-1

Use the stty command to query or configure the COM port. For example, to modify the
baudrate 9600 to 115200 bps and character size to 7 bits via COM3 port:

# stty -F /dev/ttyS1 ispeed 115200 ospeed 115200 cs7
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-D+Tomz
-D- — ttyS1

-GND
PN | PAC

ttySo LP-8141
-RxD -

-R.NO
-R.COM
-P.GND
-PWR2
-P.GND
-PWR1
-F.G.

Lol 6l8lZlolslvielz|tL

Fig. 8-2

8.1 COM1 Port

COM1 is an the internal I/O expansion port on the LP-8x4x, and is used to connect to an
[-87KW series module inserted into the LP-8x4x embedded controller. A serial command

must be used to control the 1-87KW series module.

To control the I-87KW 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-8x4x

DWORD baudrate=115200;

Open_Slot(slot);

Open_Com(port, baudrate, data, parity, stopbit);

ChangeSlotTol-87k(slot);

/I send command...

Close_Com(port);

Close_Slot(slot);
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8.2 COM3/COM36 Port

This COM3/COM36 port is located on the right-upper corner on the LP-8441/8841, 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 I-7520 module in order to provide general
RS-485 communication functionality. The COM3/COMS36 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:

B Test using C language:
LP-8441/8841

unsigned char port=3;

DWORD baudrate=9600;

char data=8;

char parity=0;

char stopbit=1,

Open_Com(port, baudrate, data, parity, stopbit);
/[l Send a command...

RS-232/RS-485

Close_Com(port);

» Test using the command line interface: (PC connected to COM3 on the LP-8x4x)

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 COM3 port:
On the LP-8x4x:
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 COM3 port:

On the LP-8x4x:

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-8x4x.
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8.3 COM2/COM3 Port

The COM2/COM3 port provides RS-485 serial communication functionality (DATA+ and
DATA-) and is located on the bottom-right corner on the LP-8x4x. This port allow a
connection to be made to modules that contain an RS-485 interface such as the |-7000
[-87k and [-8000 serial modules (DCON Module), meaning that ICP DAS 1-7000/1-87k/I-8000

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
[-7000/1-87k/I-8000 series modules. Below is an application example of the program code

demo.

O 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...
U Test using command line: (PC <- i-7520 <-> COM2 on the LP-8x4x — see Fig 8-3)
A) Open “Hyper Terminal” on the Host PC to monitor the test process. The default
settings for the_COM2 port are 9600, 8, N, 1
B) Send data via COM2 port:
On the LP-8x4x:
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 COM2 port:

On the LP-8x4x:

Type the command: cat /dev/ttyS0O

On the PC:

Enter some words in the “Hyper Terminal” screen on the PC

Check that the same text displayed on the LP-8x4x.
In LinPAC-8000 Hyperterminal in PC

send-485

send-485-1
send-485-2
send-485-4
send-485-5

recelive

receive-485-1
recelve—-485-2
receive-485-3
receive-485-4

Fig. 8-3
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9. LP-8x4x Library Reference in C Language

In this chaper, all the functions of libi8k.a will be listed to allow users to able to look them up

quickly.

9.1 List Of System Information Functions

int Open_Silot(int slot)

void Close_Slot(int slot)

int Open_Slot(void)

void Close_SlotAll(void)

void ChangeToSlot(char slot)

WORD Open_Com(char port, DWORD baudrate, char cData, char cParity, char cStop)
BOOL Close_Com(char port)

WORD Send_Receive_Cmd (char port, char szCmd[ ], char szResult[ ], WORD wTimeOut,
WORD wChksum, WORD *WHt)

WORD Send_Cmd (char port, char szCmd[ ], WORD wTimeOut, WORD wChksum)
WORD Receive_Cmd (char port, char szResult[ ], WORD wTimeOut, WORD wChksum)
WORD Send_Binary(char port, char szCmd[ ], int iLen)

WORD Receive_Binary(char cPort, char szResult[], WORD wTimeOut, WORD wLen, WORD *Wt)
int sio_open(int slot)

int sio_close(int slot)

int GetModuleType(char slot)

void Read_SN(unsigned char serial_num[] )

int GetNameOfModule(char slot)

void escrip(unsigned int led)

int GetBackPlanelD()

int GetSlotCount()

int GetDIPswitch()

int GetRotarylD()

float GetSDKversion(void)
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9.2 List Of Digital Input/Output Functions

9.2.1 For I-8000 modules via parallel port

void DO_8§(int slot, unsigned char data)

void DO_16(int slot, unsigned int data)

void DO_32(int slot, unsigned int data)
unsigned char DI_8(int slot)

unsigned int DI_16(int slot)

unsigned long DI_32(int slot)

void DIO_DO_8(int slot, unsigned char data)
void DIO_DO_16(int slot, unsigned int data)
unsigned char DIO_DI_8(int slot)

unsigned char DIO_DI_16(int slot)

unsigned short UDIO_WriteConfig_16
unsigned short UDIO_ReadConfig_16

void UDIO_DO16(int slot, unsigned short config)
unsigned short UDIO_DI16(int slot)

9.2.2 For I-7000/8000/87000 modules via serial port

9.2.2.1 For 1-7000 modules

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

WORD DigitalBitOut(WORD wBuf[ ], float fBuf[ ], char szSend[ ], char szReceive[ ])
WORD DigitalOutReadBack(WORD wBuUf[ ], float fBuf[ ],char szSend[ ], char szReceive][ ])
WORD DigitalOut_7016(WORD wBuUf[], float fBuf[], char szSend[],char szReceive[])
WORD Digitalin(WORD wBuf[], float fBuf[], char szSend[], char szReceive[])

WORD DigitalinLatch(WORD wBUuf[], float fBuff], char szSend[], char szReceive][])
WORD ClearDigitalinLatch(WORD wBUuf[], float fBuf[],char szSend[],char szReceive]])
WORD DigitalinCounterRead(WORD wBUuf[], float fBuff], char szSend[],char szReceive[])
WORD ClearDigitalinCounter(WORD wBUuf[], float fBuff],char szSend[],char szReceive[])
WORD ReadEventCounter(WORD wBuff], float fBuf[],char szSend[],char szReceive[])
WORD ClearEventCounter(WORD wBuff], float fBuf[], char szSend[],char szReceive[])

9.2.2.2 For 1-8000 modules

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

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

WORD Digitallin_8K(DWORD dwBuf[], float fBuf[], char szSend[], char szReceive[])

WORD DigitalinCounterRead_8K(DWORD dwBUuf[], float fBuff], char szSend[],char szReceive][])
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WORD ClearDigitalinCounter_8K(DWORD dwBuUf[], float fBuf[],char szSend[],char szReceive]])
WORD DigitalinLatch_8K(DWORD dwBUf[], float fBuf[], char szSend]],char szReceive][])
WORD ClearDigitalinLatch_8K(DWORD dwBUf[], float fBuf[], char szSend[],char szReceive][])

9.2.2.3 For 1-87000 modules

WORD DigitalOut_87K(DWORD dwBuf[], float fBuf[], char szSend[],char szReceive[])

WORD DigitalOutReadBack_87K(DWORD dwBUuf[], float fBuff], char szSend[],char szReceive[])
WORD DigitalBitOut_87K(DWORD dwBuf[], float fBuf[], char szSend[],char szReceive[])

WORD Digitalin_87K(DWORD dwBUuf[], float fBuf[],char szSend[], char szReceive]])

WORD DigitalinLatch_87K(DWORD dwBUuf[], float fBuff], char szSend[],char szReceive[])
WORD ClearDigitalinLatch_87K(DWORD dwBUuf[], float fBuff], char szSend[],char szReceive[])
WORD DigitalinCounterRead_87K(DWORD dwBUf[], float fBuf[], char szSend[],char szReceive[])
WORD ClearDigitallnCounter_87K(DWORD dwBUf[], float fBuf[], char szSend]],char szReceive[])

9.3 List Of Watch Dog Timer Functions

void EnableWDT (unsigned int milliseconds)
void DisableWDT (void)

unsigned int WatchDogSWEven(void)

void ClearWDTSWEven(unsigned int rcsr)

9.4 List Of EEPROM Read/Write Functions

void Enable_EEP(void)

void Disable EEP(void)

unsigned char Read_EEP(int block, int offset)

void Write_ EEP(int block, int offset, unsigned char data)

9.5 List Of Analog Input Functions
9.5.1 For I-8000 modules via parallel port

void 18017_GetFirmwareVersion(int slot)
int 18017_Init(int slot)
void 18017_SetLed(int slot, unsigned int led)
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void 18017_GetSingleEndJumper(int slot)

void 18017_SetChannelGainMode (int slot, int ch, int gain, int mode)

short 18017 _ ReadAl(int slot, int iChannel, int iGain, float* fValue)

short 18017 _ReadAlHex (int slot, int iChannel,int iGain, short* iValue)short
18017_ReadGainOffset_Info(int slot,int Gain,unsigned short* GainValue, short* OffsetValue)

9.5.2 For I-7000/8000/87000 modules via serial port

9.5.2.1 For 1-7000 modules

WORD Analoglin(wBuf, fBuf, szSend, szReceive)

WORD AnaloglinHex(wBuf, fBuf, szSend, szReceive)

WORD AnalogInFsr (wBuf, fBuf, szSend, szReceive)

WORD AnalogInAll (wBuf, fBuf, szSend, szReceive)

WORD ThermocoupleOpen_7011(wBuf, fBuf, szSend, szReceive)
WORD SetLedDisplay (wBuf, fBuf, szSend, szReceive)

WORD GetlLedDisplay (wBuf, fBuf, szSend, szReceive)

9.5.2.2 For 1-8000 modules

WORD Analogln_8K(dwBuf, fBuf, szSend, szReceive)
WORD AnaloglinHex_8K(dwBuf, fBuf, szSend, szReceive)
WORD AnaloglnFsr_8K(dwBuf, fBuf, szSend, szReceive)
WORD AnaloglnAll_8K(dwBuf, fBuf, szSend, szReceive)

9.5.2.3 For 1-87000 modules

WORD Analogin_87K(dwBuf, fBuf, szSend, szReceive)
WORD AnaloginHex_87K(dwBuf, fBuf, szSend, szReceive)
WORD AnaloginHex_87K(dwBuf, fBuf, szSend, szReceive)
WORD AnalogInAll_87K(dwBuf, fBuf, szSend, szReceive)

9.6 List Of Analog Output Functions

9.6.1 For I-8000 modules via parallel port

void 18024 _Initial(int slot)

void 18024_VoltageOut(int slot, int ch, float data)
void 18024 _CurrentOut(int slot, int ch, float cdata)
void 18024 _VoltageHexOut(int slot, int ch, int hdata)
void 18024 _CurrentHexOut(int slot, int ch, int hdata)
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9.6.2 For [-7000/8000/87000 modules via serial port

9.6.2.1 For 1-7000 modules

WORD AnalogOut(wBuf, fBuf, szSend, szReceive);

WORD AnalogOutReadBack(wBuf, fBuf, szSend, szReceive)
WORD AnalogOutHex(wBuf, fBuf, szSend, szReceive)

WORD AnalogOutFsr(wBuf, fBuf, szSend, szReceive)

WORD AnalogOutReadBackHex(wBuf, fBuf, szSend, szReceive)
WORD AnalogOutReadBackFsr(wBuf, fBuf, szSend, szReceive)

9.6.2.2 For 1-8000 modules

WORD AnalogOut_8K(dwBuf, fBuf, szSend, szReceive)

WORD AnalogOutReadBack_8K(dwBuf, fBuf, szSend, szReceive)
WORD ReadConfigurationStatus_8K(dwBuf, fBuf, szSend, szReceive)
WORD SetStartUpValue_8K(dwBuf, fBuf, szSend, szReceive)

WORD ReadStartUpValue_8K(dwBuf, fBuf, szSend, szReceive)

9.6.2.3 For 1-87000 modules

WORD AnalogOut_87K(dwBuf, fBuf, szSend, szReceive)

WORD AnalogOutReadBack_87K(dwBuf, fBuf, szSend, szReceive)
WORD ReadConfigurationStatus_87K(dwBuf, fBuf, szSend, szReceive)
WORD SetStartUpValue_87K(dwBuf, fBuf, szSend, szReceive)

WORD ReadStartUpValue_87K(dwBuf, fBuf, szSend, szReceive)

9.7 List Of 3-axis Encoder Functions

unsigned char i8090_REGISTRATION(unsigned char slot, unsigned int address)

void i8090_INIT_CARD(unsigned char cardNo, unsigned char x_mode, unsigned char y_mode,
unsigned char z_mode)

unsigned int i8090_GET_ENCODER(unsigned char cardNo, unsigned char axis)

void i8090_RESET_ENCODER(unsigned char cardNo, unsigned char axis)

long i8090_GET_ENCODER32(unsigned char cardNo,unsigned char axis)

void i8090_RESET_ENCODER32(unsigned char cardNo, unsigned char axis)

unsigned char i8090_GET_INDEX(unsigned char cardNo)

void i8090_ENCODER32_ISR(unsigned char cardNo)
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9.8 List Of 2-axis Stepper/Servo Functions

unsigned char i8091_REGISTRATION(unsigned char cardNo, int slot)
void i8091 RESET_SYSTEM(unsigned char cardNo)
void i8091 SET_VAR(unsigned char cardNo, unsigned char DDA_cycle, unsigned char Acc_Dec,
unsigned int Low_Speed, unsigned int High_Speed)
void i8091 SET_DEFDIR(unsigned char cardNo, unsigned char defdirX, unsigned char defdirY)
void i8091 SET_ MODE(unsigned char cardNo, unsigned char modeX, unsigned char modeY)
void i8091_SET_SERVO_ON(unsigned char cardNo, unsigned char sonX, unsigned char sonY)
void i8091_SET_NC(unsigned char cardNo, unsigned char sw)
void i8091_STOP_X(unsigned char cardNo)
void i8091 STOP_Y(unsigned char cardNo)
void i8091 STOP_ALL(unsigned char cardNo)
void i8091_EMG_STOP(unsigned char cardNo)
void i8091_LSP_ORG(unsigned char cardNo, unsigned char DIR, unsigned char AXIS)
void i8091_HSP_ORG(unsigned char cardNo, unsigned char DIR, unsigned char AXIS)
void i8091_LSP_PULSE_MOVE(unsigned char cardNo, unsigned char AXIS, long pulseN)
void i8091_HSP_PULSE_MOVE(unsigned char cardNo, unsigned char AXIS, long pulseN)
void i8091_LSP_MOVE(unsigned char cardNo, unsigned char DIR, unsigned char AXIS)
void i8091_HSP_MOVE(unsigned char cardNo, unsigned char DIR, unsigned char AXIS)
void i8091_CSP_MOVE(unsigned char cardNo, unsigned char dir, unsigned char axis,
unsigned int move_speed)
void i8091 SLOW_DOWN(unsigned char cardNo, unsigned char AXIS)
void i8091 SLOW_STOP(unsigned char cardNo, unsigned char AXIS)
void i8091 INTP_PULSE(unsigned char cardNo, int Xpulse, int Ypulse)
void i8091 INTP_LINE(unsigned char cardNo, int Xpulse, int Ypulse)
void i8091 INTP_LINEO2(unsigned char cardNo, long X, long y, unsigned int speed,
unsigned char acc_mode)
void i8091 INTP_CIRCLEO2(unsigned char cardNo, long x, long y, unsigned chat dir,
unsigned int speed, unsigned char acc_mode)
void i8091_INTP_ARCO02(unsigned char cardNo, long x, long y, long R, unsigned char dir,
unsigned int speed, unsigned char acc_mode)
unsigned char i8091_INTP_STOP(void)
unsigned char i8091_LIMIT_X(unsigned char cardNo)
unsigned char i8091_LIMIT_Y(unsigned char cardNo)
void i8091_WAIT_X(unsigned char cardNo)
void i8091_WAIT_Y(unsigned char cardNo)
unsigned char i8091_IS_X_STOP(unsigned char cardNo)
unsigned char i8091_IS_Y_STOP(unsigned char cardNo)
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10. 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-8x4x

module.

10.1 Support for N-Port Modules (1-8114W, 1-8112Iw, etc.)

N-port communication modules provide two or four serial ports and can be inserted into
the slot of an LP-8x4x embedded controller. In this way, additional serial ports can be used
on the LP-8x4x embedded controller, meaning that the maximum number of serial ports

available on the LP-8x4x will be expanded to thirty-four.

The LP-8x4x 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 I-8114W and 1-8112Iw
modules are presented in Fig.10-1 and10-2. The information illustrated in Fig. 10-5 is for the
LP-8141 only, and is fixed based on their slot position.

slot 1 2 3 4 5 6 7 8

Com36
8114w | 1-8114W | 18114W | 1-8114W | 1-8114W | I-B114W | 1-8114W

O O ) L

Com8 | Comi12 | Com16 | Com20 | Com24 | Com28 | Com3a2

L OOy O O

Com9 | Com13 | Com17 | Com21 | Com25 | Com29 | Com33

N O ¢ G N o B 8

Comi10| Com14 | Comi18 | Com22 | Com26 | Com30 | Com34

O | o | 0 -

Comi11 | Comi15 | Com19 | Com23 | Com27| Com31 | Com35

Fig.10-1
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slot 1 2 3 4 5 6 7

1-8112IW | 1-8112IW | I-8112IW | I-8112IW | 1-8112IW | 1-B112IW

A Y Mo ) T I O

Com8 | Com12 | Com16 | Com20 | Com24 | Com28

Com? | Com13 | Com17| Com21 | Com25| Com29

Com2

Fig.10-2

Figs.10-3 and 10-4 illustrated the serial port numbers that correspond to the device name
on the LP-8x4x.

slot 1 2 3 4 5 6 7 8

FE11AW | 16114W | 1-8114W | 18114W | 1-8114W | 1-8114W | 1-8114W | 1-8114W

Olololololololo-s
ttyS2 | ttyS6 | ttyS10 | ttyS14 | ttyS18 | ttyS22 | ttyS26 | ttyS30

OO OOlg|lgOlcdl O e

l tyS3 | ttyS7 | ttyS11 | ttyS15 | ttyS19 | ttyS23 | ttyS27 | ttyS31 |}

L O el Cdfl

§ ttyS4 | ttySs | ttyS12 | ttyS16 | ttyS20 | ttyS24 | ttySa2s | ttyS32 |}
1O Ogi0O gl -

ttyS5 | ttyS9 | ttyS13 | ttyS17 | ttyS21 | ttyS25 | ttyS29 | ttyS33

Fig.10-3

slot 1 2 3 4 5 6 7 8

1B112IW | 18 112IW | 1-B112IW | 1-B112IW [1-8112iW | I-B1121W | I-8112IW

ttyS6 | ttyS10 | ttyS14 | ttyS18 | ttyS22 | ttyS26 | ttyS30

ttyS7 | ttyS11 | ttyS15| ttys19 | rys23 | tys27 | ttyS31 §

Fig.10-4
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Fig.10-5
Selection guide for Hight-profile I-8K modules:
Max. Max. Speed | Isolation

Module Interface Ports Channels (Kbps) V)
[-8112lw RS-232 2 16 115.2 2500
[-8114W RS-232 4 32 115.2 -
[-81141w RS-232 4 32 115.2 2500
[-81421w RS-422/RS-485 2 16 115.2 2500
[-81441w RS-422/RS-485 4 32 115.2 2500

For more information relating to these modules, refer to:
http://www.icpdas.com/products/Remote 10/i-8ke/selection rs232 i8k.htm

The i7kdio_8114.c demo program illustrates how to use an 1-8114W module that is inserted

into an LP-8x4x 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 1-8114W module that is

inserted into the slot 2 on the LP-8x4x, which, in turn, is connected to an RS-485 network.
The address of the I-7044 module is 02 and the baudrate is 115200 bps. Fig.10-6 provides

an illustration of the control diagram.
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Fig.10-6

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> | _ OM11/ttyS9
#include “msw.h” ‘

char szSend[80], szReceive[80], ans;
WORD wBuf[12];

float fBuf[12];

int main()

{

{,4 COM10/ttyS8
COM9ttyS7

COMB/ttyS6

int wRetVal, j=0;
char i[10];

/I Check Open_Com9 on the 1-8114W
wRetVal = Open_Com(COM9, 115200, Data8Bit, NonParity, OneStopBit);

if (WRetVal > 0) {

printf(“Failed to open port. \n”);
return (-1);
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[l **** 7044 DO & DI Parameters ******x

wBuf[0] = 9; /l COM Port
wBuf[1] = 0x02; // Address
wBuf[2] = 0x7044; /I'D
wBUf[3] = 0; /I Checksum disable
wBuf[4] = 100; /[ Timeout , 100 milliseconds
wBuf[6] = 0; // Debug string

/1 7044 DO

while(j'=113) {

printf(“Enter the DO value, or press ‘q’ to quit -> “);
scanf(“%s”,i);

it (i[0]=="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 I-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;

For this example, the programming and execution procedures are the same as those
described in Section 7.1. Fig. 10-7 below illustrates the result of the execution.

cv! Telnet 192.168.0.200

#
# i7kdio_8114.exe
Input DO value or press '’ to guit?! -

[The DO of 7844 : 3

The DI of 7844 : 14

Input DO value or press ‘g’ to guitt?t -
H

Fig. 10-7
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10.2 Support for GUI Functionality

Now ‘X-Window’ Utility is now supported on the LP-8x4x. After the LP-8x4x boots, a GUI
environment similar to a standard ‘Windows screen’ desktop will be displayed, as illustrated
in Fig.10-7. This means that custom GUI applications can be created and then executed on
the LP-8x4x. The GUI Library in the LP-8x4x is provided by the GTK+ Library (v1.2 and
v2.0), which is a multi-platform toolkit for creating graphical user interface, allowing custom
SCADA screens to be designed using the GTK+ Library on the LP-8x4x. For more
information regarding the GTK+ project, refer to the GTK+ project website at
http://www.gtk.org.
BMe i

Logm

[ Show e
[T 20ty woew

[~ fgnt o Lent

Fig. 10-7

ICP DAS provides a number of demo programs that illustrate how to use the GUI to control
I/O modules and assist in quickly developing custom GUI programs, as illustrated in Fig.
10-8 below. Once the LP-8x4x SDK has been installed, these demo programs can be found

in the C:\cygwin\LinCon8k\examples\gui folder.
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% demol.exe
IEPDAD LinCon Damo
slot 1 1-8063

Bit 0 1 2 3 1 5 6 7

oo off | off | oFf | off | off | oFf | OFF | OFF

DI on ON OoN ON ON ON onN ON

Slot 1 -8054
3

Bit 0 | 2 4 5 ] 7

oo are | ore | orr | oore | orr | orr | orr | ore

OFF

OFF

Fig. 10-8

In addition to the GTK+ GUI functionality, the “Java GUI” is also supported on the LP-8x4x.
This means that developers familiar with the Java environment can also develop custom
GUI applications. However, only the Awe and Swing v1.1 elements are supported on the
LP-8x4x.

To execute the Stylepad.jar Java GUI program on the LP-8x4x, open an Xterm window by
clicking the ‘Start’ button and choose ‘Xterm’. At the Xterm window, enter “java —jar
Stylepad.jar —cp .:Stylepad.jar”. Note that it may take some time to execute the Java GUI

program.

10.2.1 Booting the LP-8x4x without loading the X-window environment

The LP-8x4x can be configurated to boot without loading the X-window environment by

following the procedure described below:

(1) Enter the command “cd /etc/rc2.d “to switch to the default run level.

(2) Enter the command "Is -al ” to list the S98Xserver link information into ../init.d/startx.

(3) To disable X-windows environment, enter the command " mv  S98Xserver
Xs98Xserver “ to rename the S98Xserver then exit the Xterm window and reboot the

LP-8x4x to apply the new configuration.
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10.2.2 Enabling the X-window environment to load at boot time

To enable the X-windows environment, enter the command “Is —al /etc/rc2.d“ at the

Command Prompt to view the S98Xserver link information ../init.d/startx, and then enter the

command “mv Xs98Xserver S98Xserver® to rename and enable the Xs98Xserver. If the

S98Xserver link is not listed, follow the procedure described below:

(1) Enter the command “cd /etc/rc2.d “ to switch to the default run level.

(2) Enter the command "In —s ../init.d/startx /etc/rc2.d/S98Xserver® to create a symbolic
link into the X-window script file, which will enable the X-window environment and then

exit the Command Prompt and reboot the LP-8x4x to apply the new configuration.

10.3 Support for ScreensShot functionality

The “fbshot” screenshot application is an embedded program that enables an image of the

screen for the LP-8x4x to be conveniently captured, as illustrated in Fig. 10-9 below.

Open a Xterm window by clicking the Start button and then clicking Xterm. At the Command
Prompt, enter the command “fbshot —d /dev/fb0 /mnt/hda/catchl.png” and an image of

the current screen will be captured and saved to a file — catchl.png, and will be stored in

the /mnt/hda/.directory, as illustrated in Fig. 10-9 below.

To view the image, enter the command “vi /mnt/hda/catch1l.png”. Note that vi application

is included in the path: /mnt/hda/opt/bin directory, so an microSD card must be inserted into

the LinPAC before attempting to save the file. To view details of the parameters that can be
used in conjunction with the fbshot application, enter the command “fbshot —help” at the
Command Prompt.

s

# fbshot -d /dev/fb0 /mnt/hda/screenshot,png
Framebuffer /dev/fb0 is 614400 bytes,
Grabbing 640x480 ,,,

done,
Writing /mnt/hdas/screenshot,png ...done,
#
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10.4 Support for WebCAM functionality

The LP-8x4x embedded Controller provides support for WebCAM functionality. Logitech
brand cameras have been tested and have been found to work successfully. If a different

brand of camera is to used, testing should be performed first to ensure compatibility .

Follow the procedure described below to ensure that the Webcam is configured correctly:

(1) Connect the webcam to the LP-8x4x using the “USB Interface”.

(2) Reboot the LP-8x4x.

(3) Open a “Xterm windows” by clicking the Start button and then clicking Xterm. At the
Command Prompt, enter the command “insmod pwc.ko” to load the ggcam program
decompressor, as illustrated in Fig. 10-10 and then enter the command “ggcam” to
view the webcam screen. To view details of the parameters that can be used in
conjunction with the ggcam application, enter the command “ggcam -help” at the

Command Prompt.

#
# inemod flibfmodule=sd2 6. 19 pwe ko
#
# lamod
Modnle Size Uzed by Tainted: FF
pwC 24996 0
pm9000 2912 0
8250 29204 2
#2250 _linpac 2656 0 [permanent]
alot 35788 0
prams i 2352 0
dm9000x 276180 0
#
#
Fig. 10-10

The ggcam program can also be used to capture an image via a webcam. To capture an
image, follow the procedure described below:

(1) Click “File/ Save Image...”

(2) On the “Ggcam: Save Image” screen, enter the path for the folder where the image is to

be store in the “File Field”, together with the file name, and then click the “OK “ button.
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10.5 Support for Touch Screen Devices

The LP-8x4x embedded Controller provides support for both USB and Serial Touch Screen
devices, each of which is discussed in more detail below:

10.5.1 USB Touch Screen interface

Before a USB touch screen can be used, it must first be calibrated. There are six steps

involved in adjusting the calibration for a touch screen connected to an LP-8x41 via the USB
interface, as follows:

Step 1: Open a “Xterm windows” by clicking the Start button and then clicking Xterm. At the
Command Prompt, ensure that the usbtouchscreen.ko and tsdev.ko files have
been mounted, enter the command ‘Ismod’ as illustrated in Fig. 10-11.

# lanod
Module mize lzed by Tainted: P
adev 1024 0
nzbtonchecreen 9284 ()
#5250 29204 0
8250 linpac 2656 0 [permanent]
zlot ARTEE 0
pramnc i 352 0
dm3000x 276180 0
#
Fig. 10-11

Step 2: At the Command Prompt, ensure that a microSD card has been mounted, enter the
command ‘mount’ as illustrated in Fig. 10-12.

# mount

rootfs on / type rootfs (rv)

fdeviroot on f type jffe? ()

proc on fproc type proc [rw)

ayafs on fave type svafs (rv)

tnpfe on fvar type tmpfa (rw)

ghufe on fdev/zhn tvpe tupfz (v

12hf= on Soroc/bozdnzh tvpe pehfs (1wl
devifmnchlkOpl on fmntihda type wliat (rw, fnask=0022, dnazk=0022, codepage=cpd 37,
iocharzet=1208859-17

fdev,ramn) o fInL/Talle Lype WINlH | Iw)

#

Fig. 10-12
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Step 3: At the Command Prompt, edit the /etc/init.d/foman file by modifying the settings so

that they are the same as below:

U After opening the file: /etc/init.d/fbman, users can see the following lines :
lusr/sbin/fbset -n_ 640x480-60
#/usr/sbin/fbset -n 800x600-70

These lines indicate that the resolution is currently set to 640*480. The # character

indicates that a setting is not currently being used.

U To change the resolution settings to 800*600, remove the “#” character in line
2 and add the “#” character in line 1 as indicated below:
#/usr/sbin/fbset -n 640x480-60
lusr/sbin/fbset -n 800x600-70

Step 4: At the Command Prompt, enter the command ‘cat /proc/bus/input/devices’ to view
a list of devices that are currently connected and the associated device can be
obtained as illustrated in Fig. 10-13.

cat fproc/buzfinput/devices

: Bus=0003 Vendor=0449 Product=1702 Yerzsion=0101

¢ Name=" TU5E Eevhoard"

: Phye=uzb-pra2Tx-1. [/ inputd

v oEvafesSolasedinput/inputd

: Handlers=kbd eventi

: EV=120003

: EEE:%UDDU ToEEE00000 Vit febeffdf {3cfffff f{f{ffff {ffffffe

¢ Boe=0003 Vendor=0449 Product=1702 Verzion=0101
: Name=" USE Eevboard"

: Phyz=uzb-pra2¥u-1. 1/ inputl

: svafe=/claze/ input/ inputh

: Handlers=khd eventl

: EV=3

: EET=39fa 48014101 leQOO0 O 0 0

¢ Bue=0003 Vendor=14el Product=6000 Verzion=adhd
: Name="DIALOGUE INC PenMount TSE"

: Phyz=uzb-prad¥x-1.2/inputd

v Syefe=/clazedinput/inputh

: Handlers=event?2

: EV=b

S EEY=70000 00000000

1 ABS=R

: Bus=0003 Vendor=154% Product=0a33 Version=0100
: Name="TSE Houze"

¢ Phye=uzb-pra2Tx- 1.3 inputd

v Syafe=Solazedinput/input?

: Handlers=mouzel event? tai

: EV=Y

EET=70000 00000000

: REL=103

H W m == M EmE L = | T e L T = U:'U:'U:".ZI:M"UE'—'%

Fig. 10-13
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Step 5: We are providing the calibration program to test and get the calibration data. For
example, open an ‘Xterm windows’ and execute the command ‘calibrator
/dev/input/event2’, and then the calibration windows displayed as illustrated in Fig.
10-14)

EIEX

# calibrator /dev/input/event?2
calibration data save to Jetc/pointercal

#
#

Fig. 10-14

Step 6: Rebooting the LP-8x4x to apply the new configuration.

10.5.2 Serial Touch Screen interface

There are three kinds of Touch Screen LCD monitor, so the relevant driver needs to be
installed before it can be used. An overview of the respective device drives and the

installation location is provided below:

Module Loadable kernel module to Install
ADP-1080T /lib/modules/2.6.19/pm9000.ko
TPM-4100/TP-4100/ TP-6150/ TP-2070 | /lib/modules/2.6.19/pm6000.ko

Before a Serial touch screen device an be used, it must first be calibrated. There are nine
steps involved in adjusting the calibration for a touch screen calibratied to an LP-8x41 via the

serial interface, as follows:

Step 1: Open a “Xterm windows” by clicking the Start button and then clicking Xterm. At the
Command Prompt, enter the command ‘cat /etc/init.d/penmount_serial’ to check
that the penmount serial driver has been mounted from /etc/init.d/penmount_serial,
as illustrated in Fig. 10-15.
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naagel ) nzagel )

OF,

echo "Uzage: 30 {ztartlestoplrestart]” echo "Uzage: 30 {ztartlstoplrestart}”

}

EXITCODE=1 [TCODE=1
for ¥ in "1" ; do Tor ¥ in "1" 5 do
if [ $f$-1t 1 ] : then unzage ; break ; fi if [ $f$-lt 1 ] : then uv=age : hreak ; fi
action=F] . action=F1 .
cage "Faction" in Loading caze "Saction” in Loading
start) pm9000.ko Start) pm6000.ko
echo "Starting Penmount 3tsStartup  .o.v echo "Starting Penmount @tstartup ..
fabin/ ingmod pn9000. ko # fabind ingnod pnd000, ko
# debindinznod pm&000. ko fabind insmod pub000, ko
EXTTCODE=0 EXITCODE=0
Fig. 10-15

Step 2: Edit the /etc/init.d/tsdev_serial script to modify the device mode. By default, serial
interface is COM4 port, and device mode is ttyS34, as illustrated in Fig. 10-16.

EZITCODE=1
for » in "1" ; do
if [ ## -1t 1 ] ; then nzage ; break ; fi
action=t1
caze "Faction" in
start)
echo "Starting Touch Device serwyd :
fopt/bindinpotattach --penmount |/devw/ttv334|--daemon
EZITCODE=0

atop) COM 4
echo -n "Shutting down Touch Device services:
fuzrd/binfkillall inputattach

echo "done,"
EZITCODE=0

reéfart)
0 =top
0 ztart
EXITCODE=%?
*:I!!
nEage
eség
done

jl)—> /dev/ttys34

Fig. 10-16

Step 3: Configure the script to be executed at startup and shutdown.
U By default, the scripts for serial touch screens are disabled at startup. The ‘mv’
command can be used to rename the files in /etc/rc2.d, which is the file
containing instructions used to start processes. The file will be automatically

executed when LP-8x4x is rebooted, as illustrated in Fig. 10-17.
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# cd feto/rez.

# 1=

s80d4=d 870=lot 898¥=erver
gllifupdown 871l3erial S90rmnologin

220z=h 272Ramdriver old

S840inetd 880hwclock ®388penmount serial
g50apaches 890tsdev_ush #3%1ltsdev serial
selznmp 297 fhbman

# mv 890tsdev_ush z8%0tsdev_usb
# mv x8f8penmount serial g88penmount serial
# mv x8%ltsdev_serial g91ltsdev _serial

#

# 1=

s80d4=d 870=lot 897fbman
gllifupdown 871l3erial S98¥server
220==sh S7Z2Ramdriver S90rmnologin
gd40inetd g80hwclock old

g50apaches 888penmount serial] =8%0tsdev _ush
gelsnmp g91ltsdev _serial

#

Fig. 10-17

Step 4: At the Command Prompt, enter the command ‘Ismod’ to check that the pm9000.ko

or pm6000.ko have been mounted, as illustrated in Fig. 10-18.

# lsmod # lemod

Module gize Used by Tainted: PF||Module fize Used by Tainted: PF
meDﬂﬂl 2912 D meDDDl 2912 D

5250 29204 2 8250 29204 2

8250 linpac 2656 0 [permanent] 8250 linpac 2656 0 [permanent]

slot 35788 0 glot 357688 0

pramci 8352 0 pHamcl §352 0

dm2000z 276180 0 dm2000x 276180 0D

# #

Fig. 10-18

Step 5: At the Command Prompt, enter the command ‘mount | grep mmc’ and ‘Is /mmt/had’

to check the microSD card has been mounted, as illustrated in Fig. 10-19 and 10-20.

# mount | grep mnc # lz /mnt/hda
fdev/mmcblkOpl on /mnt/hda type wiat (rw,fmask=002Z,dnask=0022,] |Lo0t opt

codepage=cpd 37, iocharset=iz0o8859-1) 4
#

Fig. 10-19 Fig. 10-20

Step 6: At the Command Prompt, enter the command ‘vi /etc/init.d/foman’ to edit the

letc/init.d/fboman file by modifying the setting so that that are the sam as below:
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O After opening the file locate the following lines:
#lusr/sbin/fbset -n 640x480-60
lusr/sbin/fbset -n _800x600-70
These lines indicate that the resolution is currently set to 640*480. The # character

indicates that a setting is not currently being used.

U To change the resolution setting to be 640*480, remove the “#” character in line 1
and add it to line 2, as indicated below:
lusr/sbin/fbset -n 640x480-60
#/usr/sbin/fbset -n 800x600-70

Step 7: At the Command Prompt, enter the command ‘cat /proc/bus/input/devices’ to
view a list of devices that are currently connected and the associated device can be

obtained, as illustrated in Fig. 10-21.

cat fprocfbusfinputfdevices

: Bue=0002 Vendor=0449 Product=1702 Verzion=0101
: Name=" TSE Kevboard"

: Phye=uab-pxa2¥x-1.3finputd

: Syafe=fclaza/input/inputl

: Handlers=kbd eventD

: EV=120003

: EEE:%DDDD ToEFEn00n0n Tt febeffdf f3cfffff ffffffff fifffffe
: Bua=0002 Vendor=0449 Product=1702 Verzion=0101
: Name=" TSE Eevboard"

: Phye=usb-pxa2¥x-1.3finputl

D Syafe=fclaza/input/inputl

: Handlera=kbd eventl

: EV=3
: KEY=39fa 48014101 1e0000 O 0 0O

|
: Bua=00032 Vendor=15ca Product=00c3 Verzion=0512
: Nane="TSE Optical Mounze"

: Phyve=uzb-pra2¥x-1.4/inputl

v Bvefe=fclase/input/input?

: Handlerz=monzel event?

: EV=7

s EEY=70000 00000000

: REL=103

: Bue=0012 Vendor=0031 Product=0000 Verzion=0100
: Name="Fenmount Serial TouchScreen"

: Phya=ttvS34/zeriol/ inputl

: Syafe=/clazz/input/inputd

: Handlers=mouzel event?

: EV=hb

s EEY=400 0 10000 OO0 O0O0DO0OD0

: ABS=3

Wi L o = — o e L e e e e e L e e o o D e L Y e e e

Fig. 10-21
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Step 8: We are providing the calibration program to test and get the calibration data, as
illustrated in Fig. 10-22. For example, open an ‘Xterm’ windows and execute the
command ‘calibrator /dev/input/event3’, and then the calibration windows will be
displayed, correct 4 point locations on screen with the panel, as illustrated in Fig.
10-23.

# calibrator /dev/input/event3

4-Ft calibration
ntil beep ar

Fig. 10-22 Fig. 10-23

Step 9: Reboot the LP-8x4x to apply the new configuration.

10.6 Network Support

The LP-8x4x embedded controller already includes a variety of network functions. The

following is an overview of the network functions supported in the LP-8x4x:

(1) UpnP

UpnP refers to “Universal Plug and Play” which is a set of networking protocols that allows
other devices to escription y discover and control of services available on a network,
without the need for user intervention. Devices that act as a servers can advertise their
services to clients. Client systems, known as control points, are able to search for devices
that provide specific services on the network. When a device that provides the desired
service is discovered, the Control Points is able to retrieve a detailed descriptions of the

devices and services allowing the server and client devices to interact from that point on.
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(2) VPN

VPN refers to “Virtual Private Network” and is used to securely extend a private network
across a public network, as illustrated in Fig. 10-24. VPN describes a network that includes
secure remote access for client devices, enabling data to be securely sent and received
across shared or public networks as if the device was directly connected to the private
network.

The term “Virtual” refers to the fact that the devices on the network do not need to be
physically connected.

The term “Private” implies that the data is encrypted and can only be viewed by a defined
group connected to the VPN, meaning that it is extremely difficult for unauthorized user to
access confidential information.

The last word, “Network”, means that the users configured for VPN can be connected and
share files or information. So it's extremely difficult for anyone to snoop on confidential

information through VPN.

LAN to LAN
\"P}' Connection

o ,'::‘/ 3 Serve
=T _— Linux Server
- L=

Internet

Linux Server

-
Chent to LAN =

VPN Connection

Remote Client

Fig. 10-24
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The following is an explanation of the process used to set up and configure a VPN server

and client for both the server side and the client side.

Virtual Private Network

<
LP-8x4x Linux PC
VPN Client VPN Server

[ VPN Server Side Configuration: Linux PC ]
To configure the server side of the VPN, follow the procedure described below.
Step 1: Install PPTP package. At the command prompt, enter the command ‘apt-get install

pptpd’ to install the PPTP package file.
Step 2: At the command prompt, enter the command ‘vi /etc/pptpd.conf’, and comment out

the following lines:

localip 192.168.0.1

;emoteip 192, 168.0.234-238, 192, 168.0.245
or

Flocalip 192.168.0,234-238, 192, 168.0. 245

Fremoteip 192.168,1.234-238,192,168,1.245

Fig. 10-25

Step 3: At the command prompt, enter the command ‘vi /etc/ppp/pptpd-options’ to ensure
that the following lines are set:

lock

debug

name vpn
refuse-pap
refuse-chap
refuse-mschap
rrequire-mschap-v2
Hrequire-mppe-128
proxyarp

noccp

Fig. 10-26
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Step 4: At the command prompt, enter the command ‘vi /ppp/chap-secrets’ and enter the
username and password for the VPN.

1# Secrets for anthentication nzing CHAP
# client server gecret [P addrezses
lp8xdy * temt *

Fig. 10-27

Step 5: Restart the pptpd services by entering the command ‘sudo /etc/init.d/pptpd restart’
(or sudo service restart pptpd).

Step 6: Confirm the VPN server is active and is listening for client connections:

rootl inuxPC-ICPDAS: fhome# netztat  -an lgrep -r 1723
tcp 0 00.0,0.0:1723 0.0.0.0:#% LISTEN

rootll inuxPC-ICPDAS : fhome #
Fig. 10-28

[ VPN Client Side Configuration: LP-8x4x]

To configure the Client side of the VPN, follow the procedure described below.

Step 1: At Command Prompt, enter the command ‘vi /etc/ppp/peers/vpn’ and modify the
contents according to the syntax below:

#There are VPN zerver configuration.

#LP-Bxdy az VPN client, connect to VPN zerver.
pty "pptp 10.1.0.74 --nolauwnchpppd”

name lp&xdx

pazzword test

logfd 2

nodetach

remotenane pptpd

Fig. 10-29

Note: The address “10.1.0.74” indicated in the figure is the IP address of the VPN
server.

Step 2: Create a VPN connection by entering the ‘pppd call vpn & command at the

command Prompt, and verify that the details are correct, as illustrated in Fig 10-30.

Ozing interface pppl

Connect: pppl «--» fdew/ttypl
local 1P address 192.168.0,234
remote [P addresz 192.168.0.1

Fig. 10-30
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Step 3: At the Command Prompt, enter the ‘ifconfig’ command to verify the status of the
VPN interface, as illustrated in Fig. 10-31.

# ifconfig pppl

pppl Link encap:Foint-to-Foint Protocol
inet addr:192.168.0.234 P-t-P:192.168,0.1 MWazk:255.255.255.255
P POINTOPOINT RUNNING NOARP MULTICAST MTU: 1500 MHetric:l
EE packetz:3 errorz:0 dropped:0 overrone:0 frame:0
TE packetz:4 errorz:0 dropped:0 overrunz:0 carrier:0
colligionz:0 tequenelen:?
FE bvtez:42 (42.0 B) TE bytez:63 (62.0 E)

Fig. 10-31

Step 4: At the Command Prompt, enter the command “ping 192.168.0.1” to ping the VPN
host. To stop the tunnel, enter the ‘poff’ command at the Command Prompt.

(3) QoS

QoS refers to “Quality of Service” and describes the overall performance of a network,
particularly that send by users of the network. QoS is based on a set of techniques that are
used to manage network resources. For example, if there are a number of packets that need
to be sent over a network device, the device has to first determine a transmission priority, i.e.,
which packets to send first, which ones to delay, and, if necessary, which ones to drop. The
transmission is then performed based on that priority, thereby achieving the required QoS by
meanaging the delay, jitter, bandwidth, and packet loss parameters on the network. Using
the Linux QoS subsystem, it is possible to create a higly flexible traffic control system that
ensures the flow rate to an assigned port can be effectively controlled, improving network

guality in the process.

(4) Wireless LAN (WLAN)

A “Wireless Local Area Network (WLAN)” is a network technology that allows the
connection of two or more devices without requiring the installation of any wires or cables,
mostly using radio technology, and sometimes infrared. The range of the WLAN is targeted
on a limited area, generally within an office building, a commercial area, a small campus, or
a home, etc. As technology has become more prevalent, Linux has adopted many of the

technologies and tools that take advantage of wireless networking.

If a wireless card is inserted into a slot on the LP-8x4x, the parameters contained in the

‘letc/network/interfaces’ file need to be modify.

LP-8x4x SDK : 301



(5) Dual LAN

The Dual LAN functionality provided on the LP-8x4x allows a wireless network and a cable
network to be combined through the LP-8x4x, meaning that it is possible to establish
communication between the cabled LAN and the wireless LAN. This ensures that as long as

either of the two LANs can connect to the Internet, then all devices connected to the network

will be able to asscess the Internet as illustrated in Fig. 10-32.

LinPAC-8000
Access Point

Cable LAN Wireless LAN
Fig. 10-32

(6) Bluetooth

Bluetooth is a worldwide specification for a small-form factor, low-cost wireless technology
that is used for exchanging data over short distances between both fixed and mobile
computers, mobile phones, and other portable handheld devices, as well as providing
connectivity to the Internet. “BlueZ” is a Bluetooth stack designed for Linux operating
system that is now embedded in the LP-8x4x, providing support for the core Bluetooth layers
and protocols. Bluetooth technology is flexible and efficient, and based on a modular

implementation.

(7) Modem / GPRS / ADSL Connectivity

LP-8x4x can be connected to the Internet using one of three modes, “Modem*, “GPRS" in
combination with an external RS-232/USB interface or “ADSL". The setup and configuration

method for each is described below:
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[ Modem ]

[ GPRS ]

The following is a description of the procedure for configuring the GPRS modem, an

GTM-201-RS232 GPRS Modem for example.

O Partl

In order to connect a GPRS modem to the COM3 port on an LP-8x4x, the

letc/ppp/peers/iwavecom file must first be modified to define the COM port. Connect the

GTM-201-RS232 (GPRS Modem) using an RS-232 interface by follow the instructions

below:

(1) Open a “Xterm windows” by clicking the Start button and then clicking Xterm. At the
Command Prompt, enter the command “vi /etc/ppp/peers/wavecom?” to edit the file.

(2) Locate the statement “Serial device to which the GPRS phone is connected:”, and add

the device name for the COM port, as illustrated in Fig. 10-33.
(3) At the Command Prompt, enter the command “:wq “ to save the changes and close the
script.

Note: In order to provide support for 2G GPRS Modems the — ftdi sio.ko loadable kernel

module must be installed using the insmod command.

jLL i_.

rial

examnple Urange SPY

Fig. 10-33

Q Part2

The default baud rate for GPRS chip is “115200” bps. Consequently, both the GPRS module
and the device node, such as /dev/ttyS2, should be configured to use the same baudrate.
User the ‘stty’ command to set the input and output sepped of the device node, as illustrated
in Fig. 10-34.
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#[Login

linpac—-8000 legin: root

Password:

MOEI 0.90

Jan 3 18:01:25 login[1240]: root login on 'console'
-zh: can't access tty; job control turned off
installed modules list

slot 1 ... 8112

# |insmod /lib/modules/2.6.19/ftdi_sio. kol

Serial Device
usbcore: registered new interface driver ftdi_sio

#|stty -F /dev/ttyS2 ispeed 115200 ospeed 115200 |

# stty -F /dev/ttysZ2
speed 115200 baud;

eclZ = <undef>; start = “Q; stop = “3; =usp = “Z; rprnt = *R; werasce
Ilnext = ~vV; flush = *0; min = 1; time = 0;
-brkint -imaxbel

intr = *C; quit = *\; erase = *7; kill = “U; ecf = *D; eol = <undef;

drivers/ush/serial/usb-serial.c: USE GSerlas support registered for FTDI USE

drivers/usbh/=serial/ftdi =sic.c: v1.4.3:USE FTDI Serg Converters Driver

= “W;

Fig. 10-34

Before starting the GPRS modem, the network interface for both ethO and ethl

deactivated. Remove the Ethernet cable, and then enter the command “ifdown ethO” and

‘ifdown ethl1” at the Command Prompt to deactivate the interfaces.

At the Command Prompt, enter the command “pppd call wavecom &”. The

then be automatically connected to the internet. It should be remembered that the network

interface for the LinPAC device must be deactivated first. Enter the command

the Command Prompt to display the “ppp0” section, as illustrated in Fig. 10-35.

¥ ifconfig
ethd  Link encap:Ethernet HWadde 00:00:E0:A8:CD°
UP BROADCAST RUNNING MULTICAST MTU

RX packets0 04 10 0 . . .
T packetes oot diopedd wenues. PPPO Link encap:Point-to-Point Protocol

lo Link encap:local Loopback -
inet addi127.00.1 Mask255.0.0.0

UP LOOPBACK RUNNING MTU;16436 Metric:t ~ -
RX packets:0 envors:d diopped® overruns:0 frame® e
TX packots:d errors:d diopped:d ovenunsd ca

collisions:0 txquenclon:d
RX bytes: 0.0 B) TX bytes:0 0.0 ) NG

ppp0  Link encap:Point.to Point Protocel
Inet addr111.81.57.21 PaP:0.646464 jSS.ZSS
UP POINTOPOINT RUNNING NOARF JAST MTUA500 Wemic:t
RX packetsB omorsd diopped:d everiiiniy frame:)
TX packets:i errors:d dioppedd ovenunsd caniord
collistons:d txquenelon:}
RX bytes:186 (186.0 B) TX bytes:129 (129.0 B)

Fig. 10-35
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“‘ifconfig” at

i TR TX by (T inet addr:111.81.57.21 P-t-P:10.64.64.64 Mask:255.255.255.255

Internupt:41 Base adilress 95000 UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1
L s sl mohancay RX packets:8 errors:0 dropped:0 overruns:0 frame:0

L paach Wit iipgeds Vi TX packets:7 errors:0 dropped:0 overruns:0 carrier:0

colllon0 txquenalen:1000 2 S collisions:0 txqueuelen:3

samonr kB b g RX bytes:186 (186.0 B) TX bytes:129 (129.0 B)




Fig. 10-36 below provides an example of a routing table.
e

#| route |

Eernel IF _ocuting table

Destination Gateway Genmask Flags Metric Ref Use Iface
192.200.1.21 * 255.255.255. 255 UH 1] 0 0 ppp0
default 192.200.1.21 0.0.0.0 uG 0 0 0 ppp0
#

#| ftp ftp.=peed.hinet.net | 2
Connected to ftp.speed.hinet.net.
220- Welcoms to HiNet SpeedTest FTP =zite.
220- (ftp.=speed. hinet.net)

=20

MName (ftp.speed.hinet.net:root): ftp
331 Please specify the password.
Pazzword:

230 Login successful.

Femote system type is UNIX.

Uzing binary mode to transfer files.

ftp> by
221 Goodbye.
d#
Fig. 10-36
GPRS modem selection guide:
Module Loadable kernel module to Install Execute command
GTM-201-USB /lib/modules/2.6.19/usbserial ko oppd call 3g &

/lib/modules/2.6.19/sim5218.ko

GTM-201-RS232
[-8212W

/lib/modules/2.6.19/ ftdi_sio.ko pppd call wavecom &

For more information, refer to : http://m2m.icpdas.com/m2m layer2 gprs.html

Note: To perform the same operations using an alternative modem, such as the
GTM-201-USB, a different loadable kernel module must first be installed. At the Command
Prompt, enter the command “insmod usbserial.ko”, and then enter the command “insmod

sim5218.ko” to load the program decompressor.

[ ADSL ]

To use an ADSL modem, the ADSL option musbe be configured first. To do this, enter the
command “adsl-setup” at the Command Prompt, then enter the command
“adsl-connect ” to establish an Internet connection on the LP-8x4x. To disable the ADSL

connection, enter the command “adsl-stop” at the Command Prompt.
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(8) Firewall (iptables function)

A firewall is used to control unauthorized access to a local network, even against an
intentional attack from an external network, locking out intruders and ensuring that both the

system, and the data is safe

(9) Web Browser

The LP-8x4x contains an embedded Web Browser that can be used to access the Internet.

Open a “Dillo windows” by click the “Start” > "Programs” button and then clicking ‘Dillo’. At

the Command Prompt to open the web browser and then enter the address of a web site, as
illustrated in Fig. 10-37. Note that the dillo command is located in the path: /mnt/hda/opt/bin,

so a microSD card must first be inserted into the SD socket on the LinPAC .

%% Dillo: ICPDAS =&
File xlhrtp:ﬁ’www.icpdas.cnm S
@ w 4 & B Images: 52 of 52

Back Forward Home Reload Sawve Stop Book FPage: 26.5 Kb

Contact us Site map | Scarch R

0 Application stores
Horme About Campany Erodicts Download hutore Partners Training

= Traditional Chinese WinCon-8x4dx
= Sinplified Chinese \ Cwial 104100k Ethernet, Dual USE PACS
= 1503001:2000 (Frogrammahble Automation Controller)
= Bussian — A The ICP DAS WinCon-Gxdx series embedded controllers are det
= Subscribe — z . from existing WinCon-8x3= series. This evolution includes dual
= 0ld Weh s : : host ports to support more connectivity to USE YO dewvices,
F Ethernet 10/100M ports to provide higher network performa
network security, and redundancy capability, and a rotate switc
L caonfigure your system and applications.
Windows CE.net
W WinCon-8000 series Seeiny the sooul, and puting in your
e Programmable Automation Controller emhedided system!
* Buil-in Windews CE.NET & RISC CPU IZPCAS is the leading emaedded
W *Industrial PG standard peviplierals | Rich etworking function solUlions provider and =
iProgrammahle * HMFSCADA or Softfogiz solutions manufaciuring of industrial ~—
Autamation * Bbveraified PLE-atyhe 1O modube comguting and awtomation
Cantrollersy white . ] SEETEEN
paper P TR . . -
Wosomcerae LinLLxT intd, =) —
WinCon-Gxdx Dual = L
1041008 Hews&Events Products Hews
Etharnet.Dual USE May/Z6/2005 |CF DAS Seminar 2005 JunfD872005 DCOM driver for DASYLab has
PACS Marf14r2005 Company trip heen updated £
[~ I =

oSl il il
W e

1234 Wygem % Dillo: ICPDAS

Fig. 10-37

(10) Apache Server

The LP-8x4x contains an embedded “Apache” Web Server, which will be automatically
loaded when the module is booted up. The files for the server can be found in the
lopt/apache2 directory. To connect to the web server embedded on the LP-8x4x, enter the

URL “http://192.168.0.200”. If a web page is successfully displayed, it means that the

web page on the LP-8x4x has been started. The index page for the Apache Server can be

found in the “/opt/apache2/htdocs/ “ directory.
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The files that provide the full functions of the Apache Server are located on the microSD card.
This means it other Apache Server function need to be used that are not supported on the
LP-8x4x, this files can be copies from the microSD card to the /opt/apache?2 directory from
the microSD card. The new or additional functions will then be available once the LP-8x4x is

rebooted.

10.7 Support for USB to RS-232 Conversion

The LP-8x4x provides support for USB to RS-232 converter modules, such as the I-7560 for
example. The I-7560 module contains a Windows serial COM port that is implemented via its
USB connection and is compatible with both new and legacy RS-232 devices. USB
Plug-and-Play allows easy serial port expansion and requires no IRQ, DMA, or I/O port
resources. For more details related to the 1-7560 module, refer to
http://www.icpdas.com/products/Remote_10/i-7000/i-7560.htm.

Follow the procedure described below to ensure the successful operation of the USB to
RS-232 converter:

(1) Connect the 1-7560 to the LP-8x4x using a “USB Interface”, as illustrated in Fig. 10-38.

h LJSB Interface ‘ RS-232 Interface

Fig 10-38

(2) Power on the LP-8x4x.

(3) Open a “Xterm windows” by clicking the Start button and then clicking Xterm. At the
Command Prompt, enter the command Open a “Command Prompt” by clicking
“insmod usbserial.ko”, and then enter the command “insmod pl2303.ko” to load the
program decompressor, as illustrated in Fig. 10-39 below.
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o ingmed flibfmodules/2.6. 19/ nabzerial. ko
Oinsmod flibfmodules/2. 6019012303 ko
# lamnod
Hodule Size Tzed by Tainted: P
pl2303 20164 0
uzhzerial 33136 1 pl2303
tadey 10024 0
ngbtonchacreean 9284 0
2250 29204 0
82250 linpac 2B56 0 [permanent]
zlot ARTER D
pramc i 2352 0
dmB000x 2TE1ED 0

Fig. 10-39

(4) After successfully executing the insmod command, a new /dev/ttyUSBO serial device
will be created. Use the "echo” and “cat” commands to send and receive messages, as
illustrated in Fig. 10-40 below.

# echo THE0 _comnd={dev/ttvlUSED # cat  fdev/ttvUSED
# echo 75G0_con=/dev/ttylSED 7560 comd

# echo THE0 _comnd={dev/ttvlUSED TSBU_ 3

# echo 7560_con3=/dev/t1yISBO —Com

& T560 _comn3

# THE0_con3

i

Fig. 10-40

10.8 Additional Optional Functions

The LP-8x4x provides support for a number of additional functions, a description of which is
listed below. To activate any of these functions so that they can be used in combination with
the LP-8x4x, copy the relevant directory to the “opt” directory on the microSD card. After
rebooting LP-8x4x, the new function will be loaded automatically.

(1) MySQL
MySQL is a small open source “Relational DataBase Management System” RDBMS that

provides support for a wide range of platforms, including UNIX, Linux or Windows, allowing

data to be easily added or deleted.
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M start the MySQL service
To install MySQL for use in combination with the LP-8x4x, check the “mysql“ directory
in the /opt directory of microSD card, and then choose one of the following installation

methods:

At the Command Prompt, enter the following commands:

a) Manual b) Auto

# mysql_install_db #cd /etc/rc2.d

# mysqld_safe --user=root & #In -s ./init.d/mysgl.server S88mysq|l
# mysql #cd /etc/rcO.d

#In -s ./init.d/mysgl.server K15mysql
#cd /etc/rc6.d

#In -s ./init.d/mysqgl.server K15mysql
# shutdown -r now

Fig. 10-41

# mysql
Welcome to the My3QL monitor. Commands end with ; or \g.
Your HMySOL connection id is 1 to server version: 4.1.18

Type ‘help;' or *\h' for help. Type *ic' to clear the buffer.

mysqli
mysqli

Fig. 10-42

M Compile a mysgl demo program
Follow the procedure described below to compile a MySQL demo program using the

LinPAC SDK:
1) Copy the mysql directory from the /opt directory on the microSD card to

C:\cygwin\opt\, as illustrated in Fig. 10-43.

2 Chevewinlopt v ) ChevgwiniLinCon8klexamples
—:ll¥1'f3111d5 ) COMMon CDliava
2lib Dgui modbus
S XLIR6 ik Gjinsert_
Dtk Makefile
2187k README
Fig. 10-43 Fig. 10-44
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2) Coding a demo program in the C:\cygwin\LinCon8k\examples directory, as illustrated
in Fig. 10-34.

3) Double click the “LP-8x4x Build Environment” to compile the applications.

4) Compile the demo program, as illustrated in Fig. 10-45:
At the Command Prompt, enter the following:
C:\cygwin\LinCon8k\examples> arm-linux-gcc -l..\..\opt\mysqgl\include\mysql\

-L.\.\opt\mysqgl\lib\mysql\ insert_test.c -0 insert_test.exe -Imysqlclient

C:\cygwiniLinCon8k>cd examples

C:\cygwiniLinCon8k\examples>arm-linux-gcc -I..\..\opt\mysqliinclude\mysqly
-L. .\ Noptimysqlfilib\mysqly insert_test.c -o insert_test.exe -lmysqlclient

C:\cygwiniLinCon8k\examples> ls insx
insert_test.c insert_test.exe

C: \c%uin\LinConSk\examples)

Fig. 10-45

(2) PHP

PHP is a server-side open source scripting language that can be used to design dynamic
web pages. When PHP is implemented in combination with MySQL, the resulting
applications are cross-platform, which means that applications can be developed on a
Windows-based system and served on a Linux platform, as illustrated in Fig 10-46 below.

PHP functionality has been embedded into the kernel on the LP-8x4x, meaning that PHP
can be used on the LP-8x4x directly after booting the device.

Internet
User

( Apache Web Server )
Fig 10-46
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(3) Perl Support
Perl ( Practical Extraction and Report Language ) is also an “open source scripting

language” and has been embedded into the kernel on the LP-8x4x, meaning that Perl can

be used on the LP-8x4x directly after booting the LP-8x4x.
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Appendix A. Service Information

This appendix will show how to contact ICP DAS when you have problems in the LP-8x4x 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

1. Software Download :
http://www.icpdas.com/download/index.htm

3. Java Supported Document :

http://www.icpdas.com/download/java/index.htm

4. E-mail for Technical Support :

service@icpdas.com

service.icpdas@gmail.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.

+24VDC Power Supply

-

=
- ‘
- Back-up Power Supply

PWR2

PWR1

Relay Output <S5
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