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Warranty

All products manufactured by ICP DAS Inc. are warranted against defective materials for a
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Warning

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

Copyright
Copyright © 2011 by ICP DAS Co., Ltd. All rights are reserved.

Trademarks

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

License

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

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 I/O
modules (high profile |-8K series) and serial-type 1/0 modules (high profile I-87K 1/O

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

mircoSD ln

Java

!l USB Camera

USB Card Reader

microSDImicroSDHC memory card

RS-232/RS-485

8 1/0 Slots

" Host PC ﬂ

Analog IO Module

T e /' switeh Hub Digital /0 Module
" INTERNET Counter/Frequency Module
__— INTRANET Communication Module

‘)’f

. Motion Module
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

|

Operating Modes Selector

Power Indicator

RS-232/RS-485 T bl YA RS-232

RS-232 DIP Switch

Frame Ground
RS-485
Relay Output
Redundant Power

Ethernet Port 2 | Analog Input/Qutput
USB Port B I/O Slots: Digital Input/Qutput

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 LP-8x4x SDK

The “LP-8x4x SDK” is a development toolkit provided by ICP DAS, which can be used to
easily develop custom applications for the LP-8x4x embedded controller platform. The toolkit
consists of the following items.

® LinPAC SDK library files

® LinPAC SDK include files

® Demo files

® GNU ToolChain

The latest version of the LP-8x4x SDK (hereinafter referred to as LP-8000 or LP-8K) can be
downloaded from: ftp://ftp.icpdas.com/pub/cd/linpac/napdos/Ip-8x4x/sdk/.

Install the SDK by following the instructions below.

2.1 Quick Installation of the LP-8x4x SDK

(1) Quick Installation Guide for Windows
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

“Ip8x4x_sdk for_windows.exe” file, when the Setup Wizard is displayed, click the

“Next>" button to continue, refer to Fig. 2-1.
3. Click the “| accept the agreement” option and then click the “Next” button, refer to Fig.
2-2 below.
& Setup - LinPAC-8x4x SDK [C] 2|0 @ Setup - LinPAC-8x4x SDK
Welcome to the LinPAC-8x4x SDK| | oonee Agreemert

- Pleaze read the following impartant information before continuing.
Setup Wizard

Fleaze read the following License Agreement. You must accept the terms of this
Thiz will ingtall LinPAC-2000 SDE v0.7 on wour computer. agreement befare continuing with the installation.

GMU General Public License

It iz recommended that you close all other applications befare

[

eorinung Linug is witien and distibuted wnder the GNU General Public License which
Click Next to continue, or Cancel b exit S etup. rmeans that its senrce oode 15 freely-distabuted and available to the zeneral public,
GMUGEMERAL FUBLIC LICENSE 2
©1 aonent
(| do hat accept the agreement
| Nest > | l Caniel ] ’ < Back ” Mewt > ] ’ Cancel
Fig. 2 -1 Fig. 2-2

4. The LP-8x4x SDK files will be extracted and installed and a progress bar will be
displayed to indicate the status, refer to Fig 2-3.
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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. 2-4.
i Setup - LinPAC-8x4x SDK

Lo

Pleaze wait while Setup inztallz LinPAC-8000 SOF on vour computer. it

CoXx
Completing the LinPAC—-8x4x SDK
Setup Wizard

e Setup - LinPAC-8x4x SDK

Setup has finished installing LinPAC-3000 SDE. on powr
computer. The application may be launched by selecting the
inztalled icons.

Entracting files...
C-heypquirtLinPACEK warm-inusinchude\azmbelf b

Click Finizh to exit Setup.

Fig. 2-3 Fig. 2-4

6. Open the “C:\cygwin\LinCon8k” folder and see the content. Refer to Fig 2-5.

Darm-linuz Dinclude FEllinpactk.bat
Sbin Dinfo Flzetenv.bat
ydocument =lib
Diexamples man

Fig. 2-5

7. From the desktop, double-click the shortcut icon for the “LP-8x4x Build Environment”
or click the “Start” > "Programs” > "ICPDAS” > "LP-8x4x SDK” > "LP-8x4x Build

Environment”. A Command Prompt window will then be displayed that allows

applications for the LP-8x4x to be compiled. Refer to Fig. 2-6.

PAC-% Bui1ld OIS - 0%

C:\Documents and Settings\Cindy>CHMD.EXE /k c:\cygwin\LinCon8k\setenu.bat
LinPAC-8x4x SDK Environment Configure
:ICPDAS LinPAC-8x4x (Arm based)
Work Directory :C:\CygwiniLinCon8k

C:\cygwin\LinCon8k>

Fig. 2-6

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

locations:
The path for the Libi8k.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) Quick Installation Guide for Linux

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

2. Locate the “Ip8x4x_sdk_for_linux.tar.bz2” file in the \napdos\Ip-8x4x\SDK)\ folder, or
visit thre ICP DAS website to download the latest version of the LP-8x4x SDK.
$ bzip2 -d Ip8x4x_sdk_for_linux.tar.bz2
$ tar zxvf Ip8x4x_sdk_for_linux.tar

[root@localhost f]#lhzipE -d IpExdx_sdk_For_linux.tar.bz2
[rootElocalhost 78
[Foot@localhost /]# 1s

ADK etc misc opt selinux tmp bin home

Ipgxdx_sdk_for_linux.tar  mnt proc Sru usr
boaot 1ib lost+found net root sys var
deu media nuwa sbin tFtpboot

[rootBlocalhost /F]#
[root@localhost f]#ltar zxuf uﬂhqx_ﬁdk_Fur_linux.tarI

lincon/iBk/opt/1lib/1libnenu.so
lincon/i8k/fopt/1ib/1libgadk_pixbuf-2._.08.1a
lincon/i8kfopt/lib/libiconv.so
lincon/i8k/opt/1ib/libgobject-2.8.1a
lincon/i8k/opt/lib/libgdbn.a
lincon/iBk/opt/lib/libjpeg.so
lincon/iBk/opt/lib/1libexpat.a
[root@localhost /]

[root@localhost /¥ 1s

ADK  etc media  nuwa shin tFtpboot bin
hone misc apt selinuz  Etmp boot lib
Ipexdx_sdk_for_linux.tar nnt proc Sru usr
dey lincon lost+found net root sys uap

[root@localhost /)#

3. To execute the shell startup script and set the environment variables, enter the
following command:

$ ./lincon/linpac.sh

2.2 Introduction of the LP-8x4x SDK

This section will discuss some of the techniques that are adopted in the LP-8x4x SDK,
including detailed explanations that describe how to easily use the LP-8x4x SDK. The
LP-8x4x 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 LP-8x4x SDK can be used to compile

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

LP-8x4x SDK : 11



2.2.1 Introduction to Cygwin

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

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

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

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

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

2.2.2 Introduction to Cross-Compilation

Generally, program compilation is performed by running a compiler on the build platform.
The compiled program will then run on the target platform. Usually these two processes are
intended for use on the same platform. However, if the intended platform is different, the
process is called cross compilation, where source code on one platform can be compiled
into executable files to be 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.

2.2.3 Download the LP-8x4x SDK

O For Windows systems : (Extract the .exe file into to the C:\ driver.)
Download the linpacsdk_for_windows.exe file from:
ftp://ftp.icpdas.com/pub/cd/linpac/napdos/Ip-8x4x/sdk/linpacsdk_for windows.exe

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

ftp://ftp.icpdas.com/pub/cd/linpac/napdos/Ip-8x4x/sdk/linpacsdk for linux.tar.bz2

Note: We recommend user to change user ID to become root by ‘sudo’ or ‘su’ command.
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3. The Architecture of LIBI8K.A in the LP-8x4x

The library file libi8k.a is designed for 1-7000/8000/87000 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 Application 1-7000/8000/87000
Series Modules

Functions

Libigk.a Driver

Physical Layer

|1-7000/1-8000/1-87K
series modules

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 5. Analog Input Functions
2. Digital Input/Output Functions 6. Analog Output Functions
3. Watchdog Timer Functions 7. 3-axis Encoder Functions

4. EEPROM Read/Write Functions 8. 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 “:wQq” to save the
changes, and then type “ifup ethO” to activate the new settings. (Refer to the Fig 4-1 for

more details)

| Telnet 192.168.0.200

auto lo
iface lo inet loophack

# Enable dhcp on ethB

iface ethd@ inet dhcp
c

iface ethl inet dhcp Y

iface wlanB® inet dhcp

iface pppd inet dhcp

#t Or unmark following lines and modify the ip configuration to enahle ethernet
ftiface eth@ inet static

address 192.168.0.268 . .[P
netmask 255.255.8.8 Assign

gateway 192.168.8.254

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
/etc/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 “:wq” to save the

changes, and the type “ifup eth0” to activate the new settings. (Refer to the Fig 4-2)
st Telnet 192.168.0.200 - BEE
| 4]

auto lo
iface lo inet loophack

#t Enabhle dhcp on eth@
#iface ethd inet dhcp
fif ace ethl inet dhcp
fiface wlan@ inet dhcp
#iface pppA inet dhcp

#t 0y wunmark following lines and modify the ip configuration to enable ethernet
iface ethd@ inet sztatic

addrezz 192.168.0.2608 )
netmask 255.255.8.0 Assign [P

gateway 192.168.0.254

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.

elnei 192.168.0 200

B ifconfig
et hi Link encap:Ethernet HUWaddr GE:BD:EB:FR:B808:C5
inet! addr:192.168.0.208| Bcast:192.168.08.255 Mask:255.255.255. @
UP BROADCAST RUNMWIMG MULTICAST MIU:1568 Metric:i
R packets:3148 ervors:@ dropped:8 overrunz:@ frame:@
I% packets: 428 errvors:@ dropped:8 overrunz:@ carrier:@
collizdionz @ txgueuelen:18@
BE bytes:=391878 (381.% HiB> TH bytes:@ (A.8 B>
Interrupt:2 Base address:@:x5000

Link encap:Local Leophack

inet addr:127.A.8.1 Mask:255.8.8.8

UP LOOPBACK RUMNING HMTIU:16436 HMetric:1

R packets:@ errvorz:@ dropped:@ overrunz:@ frame:@
TI%¥ packets:@ errors:@ dropped:@ overruns:@ carrvier:@
collisions:B txgueuelen:@

BE bytes:@ <8.8 B> TH bytes:@ <(B.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
letc/resolv.conf” to open the DNS setting file. Once the DNS settings file is loaded, type
‘DNS server” in the “nameserver” field. Type “:wq” 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.

c+| Telnet 192.168.0 200

search icpdas.com

nameserver |168.95.1.1

s

.

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).

# mount

rootfs on f type rootfs {rv)
fdeviroot on / type jffa2 ()
proc on fproc type proc (rw)
ayafs on feve type ayafs ()
tnofs on fvar tvoe tmofs (rw)d

fdevimnchblEOpl on fmnt/hda type vfat (rw, fmask=0022,dnazk=0022, codepage=cpd37, iocharget=1208859-1)
fdevitand on fmnt/ranfs type minix (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.

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

mkfs.vfat -v /dev/immcblkOp1 (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 /mnt/ush
#
# cat /proc/diskstats | grep sda*
5 0s5da376210626000000 254260
8 lsdala89s800
#
#mount /dev/sdal /mnt/ush
#mount
rootfs on / type rootfs (rw)
Jdeviroot on [ type jffs2 {rw)
procon /proctype proc{ny)
sysfs on /sys type sysfs (rw)
tmpfs on fvartype tmpfs (nw)
shimfs on fdev/shm type tmipfs {ny)
ushfs on /proc/bus/ush type ushfs {nw)
Jdev/mmchlkopl on /mnt/hda type vfat
(rwe fmask=0022, dmask=0022,codepage=cpd37 iocharset=is08859-1)
Jdeviram0 on /mnt/ramfs type minix (rw)
Jdev/sdal on fmint/ush type vat
(rw,fmask=0022,dmask=0022,codepage=cpd37.iocharset=is08859-1)

#
#ls fmnt/ush
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/foman” 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 from the 640x480 entry.
(Refer to Fig. 4-7)

U For example, to set the resolution to start) .
. i‘?ha ;;E "?E{tlng framebuffer ...
“ ini ” usrthin/clear
800x600, open the file “/etc/init.d/foman”, the ’f#‘j“’rﬁbémfﬁ‘“ - 5@8542355%
. srishl set - -7
code should be as follows: EKUITEODE;G £ &
#/usr/sbin/fbset -n 640x480-60 Smpi?
. ho -n "Rest f b ff -
Jusr/sbin/fbset -n  800x600-70 s
EXITCODE=0
U To change the resolution to 640x480, IESt%Etgmp
$0 start
the code should be as follows: EKITC05E=$?
/usr/sbin/fbset -n 640x480-60 *3

nsage

#/usr/sbin/fbset -n  800x600-70

ESEI.E, ,
2wy
Fig. 4-7

(3) Type “:wq” to save the changes, and then type “shutdown —r now” to reboot the

LP-8x4x, so that the new settings can take effect. (Refer to Fig. 4-8)
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# thset

rode "B40x480-60"
# [0 26.000 MHz, H: 31.401 kHz, % 59.926 Hz
geometry B40 480 640 480 16
timings 38461 78 46 22 1064 12
accel false
rgba 511 6% 50 00
endmode
#

Fig. 4-8

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
/etc/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)
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 details.
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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 .linit.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

ikt shinssh

it

#t ICPDAS LinCon—-800@ daemon

it

#t setcrsinit.dshello B.1 2004-85-825% ¢ moki matsushima
usage )

\

echo "Usage: $B {startistopirestartl"

H

EXITCODE=1

for » in "1" ; do
if [ S# -1t 1 1 5 then usage ; hreak ; Fi
action=%1

case "Saction" in

startd
echo —n "Starting Hello services: "
echo "Welcome to LinCon—-80001%"
EXITCODE=A

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

restart
%A =top
%8 start
EXITCODE=%7

usage
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# cat fetc/init.d/webcan
#ibinlzh
#

# Sample start-up zcript

#

export LOGNAME=root

export HOME=/3LOGNAME

export LD _LIBRARY PATH=/opt/E1IRG/ ik foptd/ Lib: fogr/ local/Lib:/ Lib:fuard Lib: fopt/kaffe/ jreflib/arn
loptdfohp/ lib:foptimyeql/ lib: fopt/apache2/ 1ib: fetc/ugerd/ Lib: fmnt fhdafopt/ 1ib: fopt/ local/lib

export PATH=/bin:/ebin:/uer/bin: fuarfebin:fuer local/bin: fugrd localfebin: fopt /ELIRG bin: fopt/bin: f
optfkaffe/bin: fopt/php/bin: fopt/myagl/bin: foptfapache2fbin: fetc/uzer/bin: fetcfuger/ahin: fopt/ local
fbinsfoptflocalfebin: fanthdasopt/bin: fopt/abin: .

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

Fig. 4-10

% Telnet 10.0.9.1

it
#t cd setcspcd.d

§2@ssh SbAznmp S8Ahuclock S99rmnologin xS47ipsec

S4Binetd 878z 1ot £97f bman *5B4=d x872Ramdriver
S11ifupdown S5@apache S715erial S98Rserver ¥520apnd
it
kB In —= ../init.d/hello setc/rc2.ds/S585hello
it 1= —al
druxr—xr—x
druxr—xr—x
Lruxruxpux
1ruxruxrux
Lruxruxrux
Lruxruxrux
Lruxruxrux
Lruxruxrux
Lruxruxrux
L uxrux
Lrucrurux
Lrur ey
Lruxruxrux
1ruxruxrux
Lruxruxrux
Lruxruxrux
Lruxruxrux
Lruxruxrux
Lruxruxrux
Lrucrurux

it

root root a

root root a

root root 17 SA%pppslip —> .. init.d/pppslip
root root 16 S1Bpcemcia - ../1init.d/pomcia

root root 18 Silifupdown —» .. /init.d/ifupdoun
root root 13 $28szsh -» .. /init.d~szsh

root root 15 S4Binetd -> ../init.d/inetd

root root 19 S5@apache —-» ../init.d-apachectl
root root 14 S6@snmp —-> .. /init.d/snmp

root root 14 §78s1lot -> ../1init.dsslot

root root 16 S$MSerial -> ../init.d/serial

root root 28 S80huclock -> ../init.d/huclock.zh
root root 15 S585hello -» ../init.d hello

root root 15 $9%fhbman -> ../init.d/fhman

root root 16 S98¥server > ../ init.d/startx

root root 19 S$9%rmnologin —-> .. /init.d/rmnologin
root root 12 ®8B4sd -> . .sinit.dssd

root root 14 ¥52@apmd —-» ../init.d/apmd

root root 15 xS47ipsec —» .. /init.d/ipsec

root root i8 *872Ramdriver -» .. /init.d/randrive

L = T s T T o e S e e e N S Y

Fig. 4-11
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4.5.2 Disabling a program from running at boot time

The procedure for disabling a script is described below:
(1) Type “cd [letc/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.

4.6 Automatic login

Automatic Login allows a specified user to log into the console (normally /dev/tty1) 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.

-
# /sbin/getty invocations for the runlevels.

#

# The "id" field MUST be the same az the last

# character=z of the device (after "tty").

#

# Format:

# <<idr:<runlevels>:<action>:<process>

#

|1:2345:respawn:fsbinfmingetty -noclear --autologin raot ttyll
#1:2345: respawn: febin/ getty 38400 ttyl

2:2345: respawn: fsbhin/getty 38400 ttyZ

3:2345: respawn: /sbhin/getty 36400 tty3

4:2345: respawn: /f=bin/getty 38400 tty4d

5:2345: respawn: fsbhin/getty 38400 tty5s

6:2345: respawn: /sbin/getty 38400 ttyé

% -

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

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

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

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

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

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

Command: rd)

component with the same path name

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

Parameter Description Example
=i Displays a warning message before deleting rm —i test.exe
—r Deletes the directory even if it isn’t empty rm —r test.exe
—f No warning message displayed when deleting rm -f test.exe
5.1.6 cp: copies one or more files (Equivalent DOS Command: copy)
Parameter Description Example
-R Performs a recursive copy cp -R test bak
| Displays. a confirmation prompt before op —i test bak
overwriting
-l Links the files instead of copying them cp —I test bak

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

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

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

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

5.1.10 chmod: changes the access permissions for a file

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

For example: chmod 754 test.exe

754 —> 111(read, write, execute)

101(read, write, execute)

100(read, write, execute)

The first number 7: the owner can read and write and execute files
The second number 5: the group can only read and execute files
The third number 4: all users can only read files
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5.1.11 uname: displays the Linux version information

5.1.12 ps: displays a list of the currently active procedures

5.1.13 ftp: transfers a file using the file transfer protocol (FTP)
ftp IPAdress ( Example: ftp 192.168.0.200 — > connet to ftp server)
It temporarily exits the FTP
exit : back to the ftp
bin : transfers files in “binary” mode

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

put : uploads a file from the host to the LIinPAC (For example: put c:/test.exe
/mnt/hda/test.exe)
bye : exits FTP

5.1.14 telnet: extablishes a connection to another PC via Telnet terminal

Syntax: telnet IPAddress
For example: telnet 192.168.0.200 (will allow remote control of the LP-8x4x)

5.1.15 date: prints or sets the system date and time

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

Parameters: (1) -r: reads the hardware clock and prints the time on a standard output.
(2) -w: sets the hardware clock to the current system time.

5.1.17 netstat: displays the current state of the network

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

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

Command: ipconfig)

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

5.1.21 passwd: used to change the password

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

5.2 General GCC Instructions

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

popular with users of Unix-based systems.

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

Source Tes
est.c
Code

PI‘(‘]JI'HCESSHI'

e

Compiler

\

Binary Test.o
Code

Linker

Executable Test.exe
File

Program Develop Flow

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

parameters used by the GCC during the compilation process.

5.2.1 Compile without linking to the LP-8x4x library

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

Example : arm-linux-gcc —o helloworld.exe helloworld.c

Output File : helloworld.exe

= LinPAC-8000 Build Environment

C:scyguinsLinCon8ksexamples scommon *arm—linux—gcc helloworld.c —o helloworld.exe

C:scyguinsLinCon8ksexamples scommon >

(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

¢ LinPAC-8000 Build Enyironment
C:scyguinsLinConBk-examples~ common? arm—linux—gcc —c main.c helloworld.c hi.c

C:scpguinsLinCongkswexamples ™ common > arm—linux—gcc —o main.exe main.o helloworld.o hi.o
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5.2.2 Compile by linking to the LP-8x4x library (libi8k.a)

(1) Purpose: *.cto*. o

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

Parameters:
-lincludeDir: the path to the include files
-Im: includes the math library (libm.a)
-c: only compile *.c to *.o (object file)
-0 target: assigns the name of the output file
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: *. 0 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 -im —o target source.c library

Parameter:

-lincludeDir: the path of include files
-Im: include math library ( libm.a )
-0__target: assign the name of output file
source.c: source code of C
library: the path of library
Example: arm-linux-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

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 LP-8x4x 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-8x4xBuild Environment

C:scyguinsLinCon8k>*cd examplesscommon

C:scyguinsLinConBksexamples “common >|di
Yomume in drive C has no label.
¥Yolume Serial Humber is 649C-FEE2

C:scyguinsLinConB8ksexamples Sscommon

[.1] [..] Analog_Roundtrip-old.c back_plane_id.c
hack_plane_id.exe dip_switch.c dip_switch.exe echosvr.c
echosur_exe EEDrOM.C EEDFOM . EXE getdo_rh.c
gqetdo_rh._exe [getexail getexai.c getexai.exe
getexai.rap getexdi.c getexdi.exe getlist.c
getliszt.exe getport.c getport .exe getreceive.c
gqetreceive .exe getzendreceive.c getsendreceive .exe getzendreceive_bhin.c
getsendreceive_hin.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
zerial_test.exe send_receive.c send_receive.exe setdo_hw.exe
cetexaon.c setdo_bhw—ok.c setdo_bu.c zetexdo . exe
zetport.c zetexaon.exe setexdo.c zetzend.exe
slot_count.c setport _exe setsend.c sram—read.exe
sram—urite.c slot_count .exe sram—read.c SPaMm. exXe
=ramok.exe sram—ok.exe Spam.c timerd.c

timer2 .exe SPAM—QC . eXe timer.exe wdt.c

timer.c sram—write.exe uart .exe wdt_safe value.c
wart.c wdt _exe wdt_safe_wvalue.exe

8@ File(s) 3.241.541 bvtes
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-8x4xBuild Environment £

C:cyguin“LinGCon8k“examplesscommon > arm—linux—gcc —o0 helloworld.exe helloworld.c

C:cyguin“LinCGon8k“examples “common
Yomume in drive C has mo label.
Yolume Serial Rumber is 649C-FEE2
C:xeyguinsLinCon8ksexamples “common

[..1 hack_plane_id.c hack_plane_id.exe
echosvr.exe EEPFrOM.C EEPIOM.EXE
getdo_rh.exe getexai.c getexai.exe
getexdi.exe getlist.c getlist._exe

getport.c getport.exe getreceive.c getreceive.exe
getsendreceive.c getsendreceive .exe getsendreceive_bin.c getsendreceive_bin.exe
helloworld.c helloworld.exe led.c led.exe

port.c port._exe read_sn.c read_sn.exe
rotary_id.c rotary_id.exe send_receive.c send_receive.exe
setdo_bhuw.c setdo_bhu.exe setexao.c setexao.exe
setexdo.c setexdo.exe setport.c setport.exe
setsend.c setsend.exe sSPram.c SPram.exe
timer.exe timer2.c timerd .exe
uart .exe wdt . c udt .exe
wdt_szafe value.c wdt_szafe _value.exe
56 File(s) 2,257,242 hytes
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)

cv DAWINDOWS\System32\cmd exe - ftp 192.168.0.200

C:v>ftp 172.168.8.208

Connected to 1%2.168.8.2688.

220 localhost FIP server (CHNU inetutils 1.4.2) ready.
fser (192.168.08.208:Cnoned): root

331 Pazzword reouired for root.

Password:

238— HOKI B8.98

238 Uszer root logged in.
ftpl bin

2808 Type set to 1.

fFtpr

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).

e+ DAWINDO WS\System32\cmd exe

set to .
c:scuguinslincon8ksexamples /commonshelloworld.exe helloworld.exe
command sucessful.

Fig.5-5

<Method two > Using an FTP Client:

(1) Open the FTP Software and add an FTP Host to the LP-8x4x. The default value for both
the User_Name and Password is “root”. Then click the “Connect” button to establish
a connection to the ftp server on the LP-8x4x. (refer to Fig. 5-6).

= My Sites

s (2] Genersl

Hiozt Mame
{41 132.168.0.200

I Uzername

] Anorgroos

| Pazsive Mode
Password . Save Password

[ ] 5tap Connected

N | rook

HMHH

LN " N
Port Timeout [zecsz)
(21 | [120 | %

|nitial Hozt Folder
Initial Local Folder

Cormment

gh Add == [elets

I Prowy Setup I

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

B dhep_1.ipg =8

B dhep_2.jpg | 5 Applications

=] FRUNLOG. AT 1 I Dacuments

P Hst2tut exe B ) Settings

= DEMROM.EIN ::1 @ profile On LinPAC EE Butes

m SCAMDISK.LOG "1 ™ helowarld. oo OKE

C=:| SETUPHLG. THT e ' |?kd||:| clazs 1 k.B

] ShowPic.ocx 230 KE

@l troy_dem. pia i Eli 1kE

Zl Updatejava . Om PC 55.% Eint.e:-:e 12 KE
comrmand f";; @ int =2 exe 12 KE
itkdio.exe | !ﬂ iht zd can.exe 14 KB
IIpdate. html m Int_%3d_can.exe 14 KB

E acrocrashlog. htrml . . E int_#3 cannew, ede 14 KB

E hellaward. exe |l . iﬂ Int_23 testexe 13KB

% - 5| ™ port exe 11 KB

Fig. 5-7

(3) 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.

I applications
(=) Documents Mame: i irkdio.exe |
) Sethi
Lk I-HQS Location: /roat?
Fﬂ profile 26 Bytes .
| helloworid e+ 10KE Size: 230 KB
1KB Modified: 2003/10/5
230 KB Peimizzions \

| E I?kdlﬂ IENEI ' Read Write Execute

Ink exe
%int 52 exe Dwiner:
Fint_s2_can e sl Delete Group:
Em: S; AR E‘& Refresh Al Users:

int_s3_can | — .
M |nt_33_test.e. Rename Mumeric: IEE !
M port exe Make Folder

View b | ok || cancel |
Fig.5-8 Fig.5-9
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STEP 3: Use telnet to access the LP-8x4x and execute the program

(1) Open a “DOS Command Prompt” and type the |PAddress 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)

en | Telnet 192 1680200

LinCon—8888 series
Linux embedded controllep

lincon—88BB login: root

Password:

MOKI 8.78

installed modules list
10

.. BBZ24

.. not installed
. not installed
. not installed
. not installed
. not installed
. not installed

Fig.5-10

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

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

change the permissions for the helloworld.exe file. Type the “Is -I“ command again to
list all the files in the /root directory and verify the permissions assigned to the
‘helloworld.exe” file. This means that the file is executable. Execute the
“/helloworld.exe” file by typing and the message “Welcome to LP-8x4x” will be
displayed.

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

#

# chnod 777 helloworld.exe
#1s -1
—“ruxpruxrux 1 poot root L2423 Jun 38 14:52 helloworld.exe

# thelloworld.exe
Ei ~ Telcone 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 I-8K modules
getdi Reads the Digital Input value for I-8K modules
getai Reads the Analog Input value for I-8K modules
setexdo Sets the Digital Output value for I-7K/87K modules
setexao Sets the Analog Output value for |-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), I-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 22

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

getdi

getdi {slot} {type}
getdi 3 8
Reads the 8-bit Digital Input value from the [-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 I-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 COM3 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. LIBISK.A

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

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

[Libi8k.a

(1) (2) (3)

B Functions of DCON Functions of 18000
2 s Modules(17000/8000/8700) Modules in LonCon Slot
COM PORT i ; ol R
in Serial Communication In Parallel Communication
Timer.c Sio.c I[7k.c  17000.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 I8000.c library has been
completely rewritten especially for I-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:
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System Information Functions
Digital Input/Output Functions
Watch Dog Timer Functions
EEPROM Read/Write Functions
Analog Input Functions

Analog Output Functions

3-axis Encoder Functions

© N O g bk~ W DN =

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 I/0O modules such as the I-7K, I-8K and |-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 detail

below:

6.1 System Information Functions
B Open_Slot

Description:
This function is used to open and initialize a specific slot on the LP-8x4x, and will be used by
[-8K or [-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.
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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.

Remark:

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
I-8K or |-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_SlIotAll() 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_SlIotAll() function can be called after sending or receiving data from multiple slots

to close all the slots at the same time.

Syntax:

[C]

void Close_SlotAll(void)

Parameter:
None

Return Value:
None

Examples:

Close_Slot();
/I All slots in the LP-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
COM1. For example, to send or receive data from a specified slot, this function should be

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

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

Return Value:
None
Examples:

char slot=2;
ChangeToSlot (slot);
/I The first slot on the LP-8x4x is specified as the COM1 port.

Remark:
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B Open_Com

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

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

functions can be used.

Syntax:

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

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

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

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

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

Remark:
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B Close Com

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

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

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

Return Value:
None
Example:
Close_Com (COM3);

Remark:
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B Send_Receive_Cmd

Description:

This function is used to sends a command string to RS-485 network and receives the
response from RS-485 network. If the wChkSum=1, this function automatically adds the two
checksum bytes into the command string and also check the checksum status when

receiving response from the modules. Note that the end of sending string is added [0x0D] to

mean the termination of every command.

Syntax:

[C]

WORD Send_Receive_Cmd (char port, char szCmd][ ], char szResul{[ ],

WORD wTimeOut, WORD wChksum, WORD *wT)

Parameter:
port :
szCmd:

szResult :

wTimeOut :
wChkSum :

*wT:

Return Value:

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

[Input] Receiving the response string from the modules
[Input] Communicating timeout setting, the unit=1ms
[Input] O=Disable, 1=Enable

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

0: The function was successfully processed.

Other: The processing failed.

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

Examples:

char m_port =1,

DWORD m_baudrate=115200;
WORD m_timeout=100;

WORD m_chksum=0;

WORD m_wT;

char m_szSend[40], m_szReceive[40];

int RetVal;

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

Close_Com (m_port);
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® Send Cmd

Description:

This function only sends a command string to DCON series modules. If the wChkSum=1, it

automatically adds the two checksum bytes to the command string. And then the end of

sending string is further added [0x0D] to mean the termination of the command (szCmd).

And this command string cannot include space char within the command string. For example:

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

Syntax:

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

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

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

Return Value:

None

Examples:

char m_port=1, m_szSend[40];

DWORD m_baudrate=115200;

WORD m_timeout=100, m_chksum=0;

m_szSend[0] ='$";

m_szSend[1] ='0";

m_szSend[2] ='0";

m_szSend[3] = 'M";

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

Remark:
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B Receive Cmd

Description:

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

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

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

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

Return Value:
None

Examples:

char m_port=3;

char m_Send[40], m_szResult[40] ;

DWORD m_baudrate=115200;

WORD m_timeout=100, m_chksum=0;

m_szSend[0] ='$";

m_szSend[1] ='0";

m_szSend[2] ="1",

m_szSend[3] = 'M';

m_szSend[4] = 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);

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

Remark:
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B Send_Binary

Description:

Send out the command string by fix length, which is controlled by the parameter “iLen”. The
difference between this function and Send_cmd is that Send_Binary terminates the sending
process by the string length “iLen” instead of the character "CR"(Carry return). Therefore,
this function can send out command string with or without null character under the
consideration of the command length. Besides, because of this function without any error
checking mechanism (Checksum, CRC, LRC... etc.), users have to add the error checking
information to the raw data by themselves if communication checking system is required.
Note that this function is usually applied to communicate with the other device, but not for
ICP DAS DCON (I-7000/8000/87K) series modules.

Syntax:

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

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

Return Value:

None

Examples:

int m_length=4;

char m_port=3, char m_szSend[40];

DWORD m_baudrate=115200;

m_szSend[0] ='0";

m_szSend[1] ='1";

m_szSend[2] = '2';

m_szSend[3] ='3";

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

Close_Com (m_port);

Remark:
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B Receive Binary

Description:

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

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

function is usually applied to communicate with the other device, but not for ICP DAS DCON
(I-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
wlLen : [Input] The length of command string.

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

Return Value:

None

Examples:

int m_length=10;

char m_port=3;

char m_szSend[40];

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

WORD m_timeout=10;
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WORD m_wlength=10;

m_szSend[0] ='0";

m_szSend[1] ='1";

m_szSend[2] = '2';

m_szSend[3] ='3";

m_szSend[4] = '4";

m_szSend[5] ='5";

m_szSend[6] = '6";

m_szSend[7] ='7";

m_szSend[8] ='8";

m_szSend[9] ='9";

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

Send _Binary(m_port, m_szSend, m_length);

/I receive 10 character

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

Remark:
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B sio_open

Description:

This function is used to open and initiate a specified serial port in the LP-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 (f[d[0] == ERR_PORT_OPEN) {

printf("open port_m failed\n");

return (-1);

}
/ 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/ttyS34

Return Value:

None

Examples:

#define COM_M2 "/dev/ttyS3" /I Defined the second port of 1-8144iW 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: 1-8114W, 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 0xA0
~AO 0xA1
_DI8 0xBO
~DI16 0xB1
_DI32 0xB2
- DO6 0xCO0
D08 0xC1
~DO16 0xC2
- D032 0xC3
_DI4D0O4 0xDO0
~DI8DO8 0xD1
~DI16D0O16 0xD2
~MOTION OxE2
~CAN 0XFO

Examples:
int slot=1;

int moduleType;

Open_Slot(slot);

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

Close_Slot(slot);

/I The 1-8057W 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 I/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);

// 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%Xx%Xx%x%x%x%x%x\n",serial_num[0],serial_num[1], serial_ num[2]

,serial_num[3],serial_numl[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
Address RUN PWR
Color Red Green
Programmable Yes No
Function Start Power
Syntax:
[C]
void SetLED(unsigned int led)
Parameter:
led : [Input] 1 : Turn on the LED

O : Turn off the LED

Return Value:

None

Examples:

unsigned int led;

led=1;

SetLED(led);

/l 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.

// 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]s5]e6]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());
/| 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 0 : 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:

: clear bit 0
: clear bit 1
: clear bit 2
: clear bit 3
: clear bit 0 to bit 3

m o A~ N -

Return Value:

None

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

Remark:

LP-8x4x SDK : 65




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 EEPROM is divided into 64 blocks (block 0 to 63), and each
block has 256 bytes in length from offset 0 to 255, with total size of 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
/l 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
/l 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 is divided into 64
blocks (block 0 to 63), and each block has 256 bytes in length from offset 0 to 255. 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] the block number of EEPROM.
offset: [Input] the offset within the block.

Return Value:
Data read from the EEPROM.

Examples:

int block, offset;

unsigned char data;

data= ReadEEP(block, offset);

/I 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 0 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] the block number of EEPROM.
offset: [Input] the offset within the block.
Data: [Input] data to write to EEPROM.

Return Value:

None

Examples:
int block, offset;
unsigned char data=10;
WriteEEP(block, offset, data);
// 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 I-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_38(slot, data);

/I 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, [|-8064W, 1-8065W, [-8066W,
I-8068W and [-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 The I-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: [-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);

I/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 D8

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

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

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

Return Value:
Input data

Examples:

int slot=1;

unsigned char data;

data=DI_8(slot);

/I The I-8058W is inserted in slot 1 of LP-8x4x and has inputs in channel 0 and 1.
// Returned value: data=0xfC

Remark:
There are two kind of Input type:
Input Type On State Off State Modules
1 LED On, Readback as 1 LED Off, Readback as 0 1-8058W
2 LED On, Readback as 0 LED Off, Readback as 1 1-8048W, 1-8052W
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m DI 16

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

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

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

Return Value:
Input data

Examples:

int slot=1;

unsigned int data;

data=DI_16(slot);

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

Remark:
There are two kind of Input type:
Input Type On State Off State Modules
1 LED On, Readback as 1 LED Off, Readback as 0 1-8046W

[-8051W, I-8053W,

LED R k LED Off, R kas1
2 On, Readback as 0 Off, Readback as 1-8053PW
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m D32

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

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

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

Return Value:
Input data

Examples:

int slot=1;

unsigned long data;

data=DI_32(slot);

/I 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:

On State Off State Modules

Input Type
LED On, Readback as 0 LED Off, Readback as 1 -8040W

LP-8x4x SDK : 75



m DIO DO 8

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

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

Syntax:

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

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

Return Value:
None
Examples:

int slot=1;

unsigned char data=3;

DIO_DO_8(slot, data);

I/l The 1-8054W 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 I-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: [-8042W and |-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 0 to 7 bits of intput data, are mapped

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

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

Return Value:
Input data

Examples:

int slot=1;

unsigned char data;

data=DIO_DI_8(slot);

/I The 1-8054W 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: [-8054W, I-8055W and [-8063W.
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m DIO DI 16

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

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

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

Return Value:
Input data

Examples:

int slot=1;

unsigned char data;

data=DIO_DI_16(slot);

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

Remark:
This function can be applied in modules: I-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);

/I 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 |-8069W.
DO 16 channel: I-8037W, I-8056W, I-8057W and 1-8046W.
DO 32 channel: I-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 0 of

1-8041W.

Remark:
These functions can be applied on modules:
DO 8 channel: I-8060W, 1-8064W, [-8065W, 1-8066W, [-8068W and 1-8069W.

DO 16 channel: I-i8037W, 1-8056W and [-8057W
DO 32 channel: I-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 0 status ( 0:
ON ; 1: OFF).

Remark:
These functions can be applied on modules:

DI 8 channel: [-8048W, [-8052W and 1-8058W.
DI 16 channel: [-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/0O module is inserted.
config : [Input] channel status.[ DO :1/DI: 0]

Return Value:

None

Examples:

int slot=1;

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

/I The 1-8064W is inserted in slot 1 of LP-8x4x.
Il WriteConfig: Oxffff (ch 0 to ch15 is DO mode)

Remark:
This function can be applied on modules: I-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 1-8050W 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 0 to 15 bits data to a universal DIO module according to the
channel configuration. The 0 to 15 bits of output data are mapped onto the 0 to 15 output

channels for their specific universal DIO modules respectively.

Syntax:

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

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

Return Value:

None

Examples:

int slot=1;

unsigned int data;

unsigned short config =0x00ff;

UDIO_WriteConfig_16(slot, config);

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

UDIO_DO16(slot, data);

printf("DO(ChO0 to Ch7) of I-8050 in Slot %d = 0x%x\n\r",slot, data);
/I The 1-8050W is inserted in slot 1 of LP-8x4x

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

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

Remark:
This function can be applied on modules: I-8050W.
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m UDIO DI16

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

channels for their specific universal DIO modules respectively.

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

Return Value:

None

Examples:

int slot=1;

unsigned int data;

unsigned short config =0xff00;

UDIO_WriteConfig_16(slot, config);

data=UDIO_DI16(slot);

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

UDIO_DO16(slot, data);

printf("DO(Ch8 to Ch15) of I1-8050 in Slot %d = 0x%x\n\r",slot, data);
/I The 1-8050W is inserted in slot 1 of LP-8x4x.

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

/I Input DO value: 255

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

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

LP-8x4x SDK : 86



6.4.2 For 1-7000/1-8000/1-87000 modules via serial port

6.4.2.1 I-7000 series modules
B DigitalOut

Description:

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

modules.

Syntax:

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

Parameter:

wBuUf: WORD Input/Output argument talbe

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

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

wBuf[2] : [Input] Module ID, 0x7011/12/14/42/43/44/50/60/63/65/66/67/80
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

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

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

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

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

Example:

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

WORD m_timeout=100;

WORD m_checksum=0;

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

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

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

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

Remark:

B DigitalBitOut

Description:

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

The output value is “0” or “17.

Syntax:

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

Parameter:

wBuf: WORD Input/Output argument talbe

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

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

wBuf[2] : [Input] Module ID, 0x7042/43/44/50/60/63/65/66/67
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
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wBuUf[5] : Not used
wBuUf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
wBuUf[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 [-7000 series modules .

Return Value:
0: The function was successfully processed.

Other: The processing failed.

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

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

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

wBuf[1] = m_address;

wBuf[2] = 0x7065;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

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

Remark:
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B DigitalOutReadBack

Description:

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

Syntax:

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

char szReceive[ ])

Parameter:

wBuf: WORD Input/Output argument talbe

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

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

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

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

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

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

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

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD DO;

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

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

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

Close_Com(COM3);

Remark:

m 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 wBuff7] is “0”, it means to output the digital value through Bit0
and Bit1 digital output channels. If wBuf[7] is “1”, it means to output the digital value through

Bit2 and Bit3 digital output channels.

Syntax:

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

Parameter:

wBuf: WORD Input/Output argument talbe

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

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

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

wBuUf[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
wBuUf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
wBuUf[7] : [Input] O : Bit0, Bit1 output
1 : Bit2, Bit3 output
fBuf : Not used.
szSend : [Input] Command string to be sent to I-7000 series modules.
szReceive : [Output] Result string receiving from [-7000 series modules .

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

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

Examples:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

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

wBuf[1] = m_address;

wBuf[2] = 0x7016;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBUf[5] = 1;

wBuf[6] = 0;

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

Remark:
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B Digitalin

Description:

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

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

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

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

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

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

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

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

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

Examples:

char szSend[80];

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

WORD DI;

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

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

Close_Com(COM3);

Remark:

B DigitalinLatch

Description:

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

module.

Syntax:

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

Parameter:

wBuf: WORD Input/Output argument talbe

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

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

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

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

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

fBuf : Not used.

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

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

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

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

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

wBuUf[1] = m_address ;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum ;

wBuf[4] = m_timeout ;

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

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

Remark:
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B ClearDigitalinLatch

Description:

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

been enable.

Syntax:

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

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

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

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

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

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

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

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

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

Example:

char szSend[80];

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

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

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

Remark:

B DigitalinCounterRead

Description:

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

module.

Syntax:

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

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

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

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

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

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

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

Return Value:
0: The function was successfully processed.

Other: The processing failed.

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

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD DI_counter;

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

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

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = 100;

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

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

Close_Com(COM3);

Remark:
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B ClearDigitalinCounter

Description:

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

module.

Syntax:

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

char szReceive][])

Parameter:

wBuf: WORD Input/Output argument talbe

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

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

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

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

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

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

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

Example:

char szSend[80];

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

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

wBuf[1] = m_address;

wBuf[2] = 0x7050;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

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

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

Remark:

B ReadEventCounter

Description:

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

Syntax:

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

Parameter:

wBuf: WORD Input/Output argument talbe
wBuUf[0] : [Input] COM port number, from 1 to 255
wBuf[1] : [Input] Module address, form 0x00 to OxFF
wBuf[2] : [Input] Module ID, 0x7011/12/14/16
wBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
wBuf[4] : [Input] Timeout setting , normal=100 milliseconds
wBuUf[5] : Not used
LP-8x4x SDK : 100



wBuUf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive

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

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

Return Value:
0: The function was successfully processed.

Other: The processing failed.

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

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD Counter;

WORD wBuf{12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

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

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

Close_Com(COM3);

Remark:
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B ClearEventCounter

Description:

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

Syntax:

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

Parameter:

wBuf: WORD Input/Output argument talbe

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

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

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

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

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

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

Return Value:
0: The function was successfully processed.

Other: The processing failed.

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

Example:

char szSend[80];

char szReceive[80];

float fBuf[12];

WORD wBuf[12];

WORD m_port=3;

WORD m_address=1;

WORD m_timeout=100;

WORD m_checksum=0;

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

wBuf[1] = m_address;

wBuf[2] = 0x7012;

wBuUf[3] = m_checksum;

wBuf[4] = m_timeout;

wBuf[6] = 0;

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

Remark:
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6.4.2.2 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 dwBuf[], float fBuff],char szSend[],char szReceive[])

Parameter:

dwBuf: WORD Input/Output argument talbe

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

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

dwBuf[2] : [Input] Module ID, 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
dwBuf[5] : [Input] 16-bit digital output data
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuUf[7] :  [Input] Slot number; the /O module installed in I-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;
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DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x8041;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

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

dwBUuf[7] = m_slot;

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

Remark:

B DigitalBitOut_8K

Description:

This function is used to set the digital value of the digital output channel No. of 1-8000 series

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

Syntax:

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

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

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

dwBuf[2] : [Input] Module ID, 0x8041/42/54/55/56/57/60/63/64/65/66/67/68/77
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable

dwBuff4] : [Input] Timeout setting , normal=100 milliseconds
dwBuf[5] : [Input] 16-bit digital output data
dwBuf[6] : [Input] 0 = no save to szSend &szReceive
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1 > Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the I/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 I-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(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8041;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

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

dwBUuf[7] = m_slot;

dwBuUf[8] = 3;

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

Remark:
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B Digitalin_8K

Description:

This function is used to obtain the digital input value from 1-8000 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 ID, 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
dwBuf[5] : [Output] 16-bit digital output data
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 - Save to szSend &szReceive
dwBuf[7] : [Input] Slot number; the I/O module installed in 1-8000 main unit.
fBuf : Not used.
szSend : [Input] Command string to be sent to I-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(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x8040;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

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

dwBUuf[7] = m_slot;

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

Close_Com(COM3);

Remark:

B DigitalinCounterRead_8K

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

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

Syntax:

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

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

dwBuUf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 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
dwBuf[5] : [Input] Channel No.
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dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the I/O module installed in [-8000 main unit.

dwBuf[8] : [Output] Digitalln counter value
fBuf : Not used.
szSend : [Input] Command string to be sent to I-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(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x8040;
dwBuUf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuUf[5] = 0;

dwBuf[6] = 0;

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

Remark:
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B ClearDigitalinCounter_8K

Description:

This function is used to clear the counter value of the digital input channel No. of 1-8000

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
dwBuf[5] : [Input] Channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuf[7] : [Input] Slot number; the I/O module installed in 1-8000 main unit.
fBuf : Not used.
szSend : [Input] Command string to be sent to I-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;
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DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x8040;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 0;

dwBuf[6] = 0;

dwBUuf[7] = m_slot;

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

Remark:

B DigitallnLatch_8K

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

[-8000 series modules.

Syntax:

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

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

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
dwBUuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuUf[7] : [Input] Slot number; the I/O module installed in 1-8000 main unit.
dwBuf[8] : [Output] Latched data
fBuf : Not used.
szSend : [Input] Command string to be sent to I-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 DI_latch;
DWORD dwBuf{12];
DWORD m_port=3;
DWORD m_slot=1;
DWORD m_address=1;
DWORD m_timeout=100;
DWORD m_checksum=0;
Open_Com(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;
dwBuf[1] = m_address;
dwBuf[2] = 0x8040;
dwBUuf[3] = m_checksum;
dwBuf[4] = m_timeout;
dwBuUf[5] = 0;

dwBuf[6] = 0;

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

Remark:
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B ClearDigitalinLatch_8K

Description:

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

been enabled.

Syntax:

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

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 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 I/O module installed in 1-8000 main unit.
fBuf : Not used.
szSend : [Input] Command string to be sent to I-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;
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DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x8040;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 0;

dwBuf[6] = 0;

dwBUuf[7] = m_slot;

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

Remark:
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6.4.2.3 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 dwBuf[], float fBuf[], char szSend[],char szReceive[])

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

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

dwBuff2] : [Input] Module ID, 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
dwBuf[5] : [Input]16-bit digital output data.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-87000 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;
DWORD m_slot=1;
DWORD m_address=1;
DWORD m_timeout=100;
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DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuUf[5] = 3;

dwBuf[6] = 0;

DigitalOut_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:

[C]
WORD DigitalOutReadBack_87K(DWORD dwBuf[], float fBuff], char szSend][],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

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

dwBuf[2] : [Input] Module ID, 0x87041/54/55/57/58/60/63/64/66/68
dwBuUf[3] : [Input] 0= Checksum disable; 1= Checksum enable
dwBuff4] : [Input] Timeout setting , normal=100 milliseconds
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dwBUuf[5] : [Output]16-bit digital output data.

dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-87000 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 DO;

DWORD dwBuf{12];

DWORD m_port=3;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

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

Close_Com(COM3);

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

dwBuff2] : [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
dwBuf[5] : [Input]1-bit digital output data.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBUuf[7] : [Input] The digital output channel No.
dwBuf[8] : [Input] Data to output(O or 1)
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-87000 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(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBUuf[5] = 1;

dwBuf[6] = 0;

dwBUuf[7] = 1;

dwBuf[8] = 1;

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

Remark:

B Digitalin_87K

Description:

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

Syntax:

[C]
WORD Digitalln_87K(DWORD dwBuff], float fBuf[],char szSend[], char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 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
dwBuf[5] : [Output]16-bit digitalintput data.
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dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-87000 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,

DWORD dwBuf[12];

DWORD m_port=3;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x87054;

dwBuf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

Digitalln_87K(dwBuf, fBuf, szSend, szReceive);
DI=dwBuf[5];

Close_Com(COM3);

Remark:
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B DigitallnLatch_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 DigitallnLatch_87K(DWORD dwBuf[], float fBuff], char szSend][],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 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
dwBuf[5] : [Input] O:low latch mode, 1:high latch mode
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuf[7] : [Output] Latch value
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-87000 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(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87051;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBUuf[5] = 1;

dwBuf[6] = 0;

DigitallnLatch_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 ClearDigitallnLatch_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
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dwBuf[4] : [Input] Timeout setting , normal=100 milliseconds
dwBuUf[5] : Not used

dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-87000 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;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x87051;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[6] = 0;

ClearDigitallnLatch_87K(dwBuf, fBuf, szSend, szReceive);
Close_Com(COM3);

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 I-87000

series modules.

Syntax:

[C]
WORD DigitallnCounterRead_87K(DWORD dwBuf[], float fBuff], char szSend[],

char szReceive[])

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 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
dwBuf[5] : [Input] The digital input channel No.
dwBuf[6] : [Input] 0 = no save to szSend &szReceive

1 > Save to szSend &szReceive
dwBuf[7] : [Output] Counter value of the digital input channel No.
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-87000 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(COM3, 9600, Data8Bit, NonParity, OneStopBit);
dwBuf[0] = m_port;

dwBuf[1] = m_address;

dwBuf[2] = 0x87051;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[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 dwBuf[], float fBuff], char szSend[],

char szReceive][])

Parameter:

dwBuf: DWORD Input/Output argument talbe

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

dwBuf[1] : [Input] Module address, form 0x00 to OxFF
dwBuf[2] : [Input] Module ID, 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.

dwBUuf[6] : [Input] 0 = no save to szSend &szReceive
1 > Save to szSend &szReceive
fBuf : Not used.
szSend : [Input] Command string to be sent to 1-87000 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;

DWORD m_slot=1;

DWORD m_address=1;

DWORD m_timeout=100;

DWORD m_checksum=0;

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

dwBuf[1] = m_address;

dwBuf[2] = 0x87051;

dwBuUf[3] = m_checksum;

dwBuf[4] = m_timeout;

dwBuf[5] = 1,

dwBuf[6] = 0;

ClearDigitallnCounter_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 [8017_GetFirmwareVersion

Description:

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

Syntax:

[C]
int 18017_GetFirmwareVersion(int slot)

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

Return Value:
> 0 : Version no.

<=0 :error

Example:
int slot=1,ver;
ver=18017_ GetFirmwareVersion (slot);
/I The 1-8017HW card 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 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
1-8017HW 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);
/I The 1-8017HW 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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B [8017_ SetlLed

Description:

Turns the [-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 I1-8017HW card which is inserted in slot 1
on the LP-8x4x.

Remark:
This function can be applied on module: I-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]
void 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;
printf(“mode=%d”, 18017 _GetSingleEndJumper(slot));

Remark:
This function can be applied on module: I-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 I-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: I-8017WH.
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Function of [1]

B [8017_GetCurAdChannel Hex

Description:

Obtains the non-calibrated analog input value in the Hex format from the analog input
[-8017HW modules. Please refer to Fig. 6-2

Syntax:

[C]
int 18017_GetCurAdChannel_Hex (int slot)

Parameter:

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

Return Value:
The analog input value in Hex format.

Example:
int slot=1,ch=0,gain=4;
int data;
18017 _SetChannelGainMode (slot, ch, gain,0);
data= 18017_GetCurAdChannel_Hex (slot);
// The 1-8017HW is inserted in slot 1 of LP-8x4x and the range of the data
/l value from channel 0 in I-8017H is +/- 20mA
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B [8017_AD_POLLING

Description:

This function is used to get the analog input non-calibrated hex values of the specified

channel from an analog input module and can convert it to the value according to the slot

configuration, the gain and the data number.

Syntax:

[C]
int 1I8017_AD_POLLING(int slot, int ch, int gain, unsigned int datacount, int *DataPtr)

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.

datacount: [Input] Range from 1 to 8192, total ADCs number
*DataPtr:  [Output] The starting address of data array[ ] and the array size
must be equal to or bigger than the datacount.
Return Value:

0 : indicates success.

Not O : indicates failure.

Examples:
int slot=1, ch=0, gain=0, data[10];
unsigned int datacount = 10;
18017_AD_POLLING(slot, ch, gain, datacount, data);

// ' You gain ten not-calibrated hex values via channel 0 in the 1-8017H module.

Remark:
You can use ARRAY_HEX TO_FLOAT_Cal() or HEX TO_FLOAT_Cal() to calibrate

the data and convert to float value.
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Function of [2]

m 18017 HEX_TO FLOAT Cal

Description:

This function is used to convert the data from not-calibrated hex to calibrated float values

based on the configuration of the slot, gain. (Voltage or current). Please refer to the Fig. 6-2.

Syntax:

[C]
float 18017 _HEX_TO_FLOAT _Cal(int HexValue, int slot, int gain)

Parameter:
HexValue : [Input] spedified not-calibrated HexValue before converting

slot : [Input] specified slot of the LP-8x4x system (Range: 1 to 8)
gain : [Input] Input range:

0: +/-10.0V,

1. +/-5.0V,

2: +/-25V,

3 +/-1.25V,

4: +/- 20mA.

Return Value:
The Calibrated Float Value.

Examples:
int slot=1, ch=0, gain=0, hdata;
float fdata;
I18017_SetChannelGainMode (slot, ch, gain,0);
hdata = 18017 _18017_GetCurAdChannel_Hex (slot);
fdata =18017_HEX_TO_FLOAT _Cal(hdata, slot, gain);

// You can convert not-calibrated Hex Value to calibrated Float Value

Remark:
This function can be applied on module: I-8017HW .
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m 13017 ARRAY_HEX_ TO FLOAT Cal

Description:

This function is used to convert the data from non-calibrated hex values to calibrated float

values in the array mode based on the slot’s configuration. (Voltage or current). Please refer
to Fig. 6-2.

Syntax:

[C]
void 18017_ARRAY_HEX TO_FLOAT cal(int *HexValue, float *FloatValue, int slot,
int gain,int len)

Parameter:
*HexValue : [Input] data array in not-calibrated Hex type before converting
*FloatValue : [Output] Converted data array in calibrated float type

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

0: +/-10.0V,

1. +/-5.0V,

2. +/-25V,

3: +/-1.25V,

4: +/- 20mA.
len : [input] ADC data length

Return Value:

None

Examples:
int slot=1, ch=0, gain=0, datacount=10, hdata[10];
float fdata[10];
I18017_SetChannelGainMode (slot, ch, gain,0);
18017_AD_POLLING(slot, ch, gain, datacount, data);
18017_ARRAY_HEX_TO_FLOAT _Cal(data, fdata, slot, gain, len);

// You can convert ten not-calibrated Hex values to ten calibrated Float values

Remark:
This function can be applied on module: 1-8017HW.
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Function of [3]

B 18017 Hex Cal

Description:
This function is used to convert the data from non-calibrated hex values to calibrated hex

values. (Voltage or current). Please refer to Fig. 6-2.

Syntax:
[C]
int 1I8017_Hex_Cal(int data)
Parameter:
data : [Input] specified not-calibrated hex value

Return Value:

The Calibrated Hex Value.

Examples:
int slot=1, ch=0, gain=0, hdata;
int hdata_cal;
I18017_SetChannelGainMode (slot, ch, gain,0);
hdata = [18017_GetCurAdChannel_Hex (slot);
hdata_cal = 18017_Hex_Cal (hdata);
// ' You can convert not-calibrated Hex Value to calibrated Hex Value

Remark:
This function can be applied on module: I-8017HW.
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B [8017 Hex_ Cal_Slot _Gain

Description:

This function is used to convert the data from non-calibrated hex values to calibrated hex
values based on the configuration of the slot, gain(Voltage or current). Please refer to the Fig.
6-2.

Syntax:

[C]
int I8017_Hex_Cal_Slot_Gain(int slot, int gain, int data)

Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
gain : [Input] Input range:
0: +/-10.0vV,
1. +/-5.0V,
2: +/-25V,
3: +/-1.25V,
4: +/- 20mA.
data : [Input] specified not-calibrated hex value.

Return Value:

The Calibrated Hex Value.

Examples:
int slot=1, ch=0, gain=0, hdata;
int hdata_cal;
18017 _SetChannelGainMode (slot, ch, gain,0);
hdata = 18017_GetCurAdChannel_Hex (slot);
hdata_cal = 18017_Hex_Cal_Slot_Gain (slot, gain, hdata);
/I 'You can convert not-calibrated Hex Value to calibrated Hex Value according to the

/I gain of slot you choose.

Remark:
This function can be applied on module: 1-8017HW.
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Function of [4]

m 18017 CalHEX_TO_FLOAT

Description:
This function is used to convert the data from calibrated hex values to calibrated float values

based on the configuration of the gain. (Voltage or current). Please refer to Fig. 6-2.

Syntax:

[C]
float 18017 _CalHex _TO_FLOAT(int HexValue,int gain)

Parameter:
HexValue : [Input] spedified not-calibrated HexValue before converting
gain : [Input] Input range:
0: +/-10.0V,
1. +/-5.0V,
2: +/-25V,
3: +/-1.25V,
4: +/- 20mA.

Return Value:
The Calibrated Float Value.

Examples:

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

float fdata;

18017 _SetChannelGainMode (slot, ch, gain,0);
hdata = 18017_GetCurAdChannel_Hex (slot);
hdata_cal = 18017_HEX_Cal(hdata);

fdata = 18017_CalHex_TO_FLOAT(hdata_cal, gain);

/I You can convert calibrated Hex Value to calibrated Float Value

Remark:
This function can be applied on module: 1-8017HW.
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m 18017 _ARRAY_CalHEX_TO FLOAT

Description:

This function is used to convert the data from calibrated hex values to calibrated float values
in the array mode based on the configuration of the gain. (Voltage or current). Please refer to
the Fig. 6-2.

Syntax:

[C]
void 18017_ARRAY_CalHex_TO_FLOAT(int *HexValue, float *FloatValue, int gain, int len)

Parameter:
*HexValue : [Input] data array in calibrated Hex format
*FloatValue : [Output] Converted data array in calibrated float format
gain : [Input] Input range:

+/-10.0V,

+/- 5.0V,

+/- 2.5V,

+/-1.25V,

+/- 20mA.

len : [input] ADC data length

R 2>

Return Value:

The Calibrated Float Value.

Examples:
int slot=1, ch=0, gain=0, hdata_cal[10];
float fdata[10];
fdata = 18017_ARRAY_CalHex_TO_FLOAT (hdata_cal, fdata, gain, len);

// You can convert ten calibrated Hex Values to ten calibrated Float Values.

Remark:
This function can be applied on module: I-8017HW.
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Function of [1] + [3]
B 18017 _GetCurAdChannel Hex_ Cal

Description:

Obtain the calibrated analog input values in the Hex format directly from the analog input
modules, [-8017H/I-8017HS/I-8017HW. This function is a combination of the
‘18017 GetCurAdChannel _Hex” and the “I8017 Hex_ Cal” function. Please refer to Fig.
6-2.

Syntax:

[C]
int 18017_GetCurAdChannel_Hex_Cal(int slot)

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

Return Value:

The analog input value in Calibrated Hex format.

Example:
int slot=1,ch=0,gain=0, data;
I18017_SetChannelGainMode (slot, ch, gain,0);
data = 18017_GetCurAdChannel_Hex_Cal (slot);
/ The I-8017H card is inserted in slot 1 of LP-8x4x and the range of the
/l data value from channel 0 in I1-8017H is 0x0000 to Ox3fff.

Remark:
This function can be applied on module: I-8017HW.
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m 13017 _AD _POLLING Cal

Description:
This function is used to get the analog input calibrated hex values in the array mode from an
analog input module and can convert according to the slot configuration value, the gain and

the data number.

Syntax:
[C]
int 1I8017_AD_POLLING_Cal(int slot, int ch, int gain, unsigned int datacount,
int *DataPtr)
Parameter:
slot : [Input] Specifies the slot where the I/O module is inserted. (Range: 1 to 8)
ch: [Input] I-8017HW : 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.

datacount: [Input] Range from 1 to 8192, total ADCs number
*DataPtr:  [Output] The starting address of data array[ ] and the array size
must be equal to or bigger than the datacount.
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:
int slot=1, ch=0, gain=0, data[10];
unsigned int datacount = 10;
18017_AD_POLLING_Cal(slot, ch, gain, datacount, data);

// ' You gain ten calibrated hex values via channel 0 in the 1-8017HW module.
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Function of [1]+[2]
B [8017 GetCurAdChannel Float_Cal

Description:

Obtains the calibrated analog input value in the Float format directly from the analog input
modules. This function is a combination of the “18017_GetCurAdChannel Hex” and the
‘Hex_TO_FLOAT _Cal” function. Please refer to Fig. 6-2.

Syntax:

[C]
int 18017_GetCurAdChannel_Float_Cal(int slot)

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

Return Value:

The analog input value in Calibrated Float format.

Exa