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Warning
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1. Introduction

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

alternative operating system for embedded systems.

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

embedded systems within the Linux environment.

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

modules).

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

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

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

various functions contained in the library are divided into sub-group functions for ease of use
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within the different applications.

The powerful features of the embedded controller are depicted below, including a VGA port,
USB ports for Card Readers, Cameras, Mouse, or Keyboard, etc., a

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

. LLXi3
mircoSD Lln 4
/SDHC

Java

with 8 I/O slots.

microSD/microSDHC memory card

RS-232

8 1/0 Slots

Analog /0 Module

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

- P ,
™ / Switch Hub
INTERNET

= INTRANET
I
1| Ethernet Device £ Ethertnet

The LP-8x4x controller contains built in HTTP, FTP, Telnet, SSH, and SFTP Servers,

meaning that file transfer or remote control is much more convenient with the LP-8x4x. For

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

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

LP-8x41 Series

microSD socket Dual Battery Backup SRAM

I

Operating Modes Selector

Power Indicator

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

RS-232 DIP Switch

Frame Ground
RS-485
Relay Output
Redundant Power

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

USB Port Motion/Timer/Counter
Ethernet Port 1

Fig. 1-2

Please note:
E The flash and microSD disk have a finite number of program -erase cycles.

Important information should always be backed up on o ther media or storage

device for long -term safekeeping.
E The Li-batterie can continually supply power to the 512 KB SRAM to retain the
data for 10 years (Itis recommended th at batteries are changed each 5~7 year.)
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2. Installation of the LInPAC PXA270 SDK

The fLINPAC PXA270 SDKois a development toolkit provided by ICP DAS, which can be
used to easily develop custom applications for the LP-51xx/ 8x3x/ 8x4x embedded controller
platform. The toolkit consists of the following items:

C LinPAC PXA270 SDK (GNU toolchain, Libraries, header, examples files, etc.)

C Code::Blocks project file (Windows platform only)

C Basic Linux commands (Windows platform only)

The topic provides LINPAC PXA270 SDK installation instructions for the following platforms:

¢ Linux
E Download/Install LinPAC PXA270 SDK on Linux
C Windows

E Download/Install LiInPAC PXA270 SDK on Windows
E Integrating LinPAC PXA270 SDK with Code::Blocks IDE

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

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

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

2.1 Quick Installation of the LInPAC PXA270 SDK

2.1.1 Download/Install SDK on Linux

1. Before installing the LP-8x4x SDK, several tasks must be completed, as the root user by
Gudodor uécommand.

2. Insert the installation CD into your CD-ROM driver (refer to Fig.2-1 and 2-2). Locate the
fiinpac_pxa270_sdk_for_linux.tar.bz20ofile in the \napdos\Ip-8x4x\SDK\ folder, or visit

thre ICP DAS website to download the latest version.

=1

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

—

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

ey

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

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

[To Parent Directory]

Ilinpac_pxaE?D_Sdk_for_linux.tar. szI
inpac_pxa270_sdk_for_windows.exe

Fig. 2-1 Fig. 2-2

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

= root@LinuxPC-ICPDAS: /

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

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

[root@localhost /]# 1s

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

[rootBlocalhost /]

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

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

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

& roof@LinuxPC-ICPDAS: /

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

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

Fig. 2-4

2.1.2 Download/Install SDK on Windows

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

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

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

Ainpac _pxa270_sdk_for_windows.exeofile, when the Setup Wizard is displayed, click the

fNext>0button to continue, refer to Fig. 2-5.

3. Click the fl accept the agreementooption and thenc | i ¢ KNextoh #om fiefer to Fig. 2-6
below.

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

License Agreement

Welcome to the LinPAC
PXA270 SDK V2.0 Setup

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

Please read the following important information before continuing.

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

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

()1 do not accept the agreement

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

4. The "LInPAC PXA270 SDK" files will be extracted and installed and a progress bar will be
displayed to indicate the status, refer to Fig 2-7.
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5. Once the software has been successfully installed, c | i Eikishdt hbeu tiitompletet o

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

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

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

Completing the LinPAC PXA270
SDK V2.0 Setup Wizard

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

Cick Finish to axit Setup,

=
Fig. 2-7 Fig. 2-8

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

fiC:\cygwin\g user can see the contents of folder. Refer to Fig 2-9.

& Cygwin M=

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

Fig. 2-9

7. Open the iC:\cygwin\LinCon8kofolder and see the content. Refer to Fig 2-10.

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

Fig. 2-10

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

Environmentd and select "Run As Administrator”. Or click the fStartd > dProgramso

> dCPDASO> d.inPAC PXA270 Build Environmenta
A Command Prompt window will then be displayed that allows applications for the

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

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

Work Directory :C:\CyewiniLinCon3k

C:heyewint\LinCon8ks v

Fig. 2-11

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

= LinPAC PXA270 Build Environment

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

otk Dirtectory  :C:ACygwinilinCon8k

CotevewintlinCon8kscd examples

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

CrtevewintlinCon8kexanples] nake

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

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

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

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

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

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

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

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

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

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

locations:
The path for the Libi8Kk.a file is fiC:\cygwin\LinCon8k\lib".
The path for the_include files file is AC:\cygwin\LinCon8k\includeo

The path for the_demo file is fC:\cygwin\LinCon8k\examplesa
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2.1.3 Integrating SDK with Code::Blocks IDE

This tutorial gives you easy-to-follow instructions, with screenshots, for setting up a compiler
(the Linaro GCC compiler), a tool that will let you turn the code that you write into programs,
and Code::Blocks IDE, a free development environment. This tutorial explains how to
integrate LINPAC PXA270 SDK with Code::Blocks IDE on Windows platform.

Step 1: Download Code::Blocks IDE
C Go to this website: http://www.codeblocks.org/downloads/binaries

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

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

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

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

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

M LinPAC_PXA270_SDK
~] LinPAC_PXA270_SDK

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

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

Fig. 2-14

C Check Compiler settings for Linaro GCC cross compiler : Click "Settings" >
"Compiler" > "Toolchain executables tab" (refer to Fig. 2-15) :

Selected compiler

|GNU GCC Compiler for ARM v |

Set as default [ Copy " Rename] Delete Reset defaults

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

i’f | C:\cygwin\LinCon8k\bin Q

Global compiler
settings

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

Program Files iti
Batch buids g Addtional Paths

C compiler: | arm-linux-gcc.exe

C++ compiler: ‘ arm-inux-gcc.exe

Linker for dynamic libs: ‘arm—linux—gcc.exe

Linker for static libs: ‘ arm-inuxear. exe

D OO

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

Compiler settings [l >
Global compiler settings

Selected compiler
GNU GCC Compiler for ARM ~

Set as default Copy Rename Delete Reset defaults

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

Policy:

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

Edit Delete Clear

Copy selected to...

OK Cancel

Fig. 2-16

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

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

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

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

../1ip/1ibiBk.a

rm ~f . /modbus/getmodbus.o

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

m -f ./modbus/setmodbus.o

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

rm -f ,/common/helloworld.o

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

m -f ./common/getlist.o

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

mm -f ./common/read_sn.o

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

m -f . /common/echosvr.o

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

Note_

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

C Double-click the shortcut icon for the iLinPAC PXA270 Build Environmenta

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

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

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

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

C:\cygwin\LinCon8k>{ chep 63001

C:\cygwin\LinCon8k>

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

This section will discuss some of the techniques that are adopted in the LInPAC PXA270
SDK, including detailed explanations that describe how to easily use the SDK. The LinPAC
PXA270 SDK is based on Cygwin and is also a Linux-like environment for Microsoft
Windows systems, and provides a powerful GCC cross-compiler and an IDE (Integrated
Development Environment) that enables LP-8x4x applications to be quickly developed.
Therefore, once an application has been created, the LINPAC PXA270 SDK can be used to

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

2.2.1 Introduction to Cygwin

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

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

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

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

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

2.2.2 Introduction to Cross-Compilation

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

an executable file that can run on an arm-linux platform.

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

many embedded systems, cross compilation is the only possible approach.
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2.2.3 Download the LinPAC PXA270 SDK

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

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

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

Note: We recommend user to change user ID to become root by Gudodor Guécommand.
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3. The Architecture of LIBISK.A in the LP-8x4x

The library file libi8k.a is designed for I-7000/8000/87000 applications running on the
LP-8x4x Embedded Controller based on the Linux operating system, and can be applied
when developing custom applications using the GNU C language. ICP DAS provides a
wide variety of demo programs that can be used to easily understand how to implement the

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

The relationship between the libi8k.a library and the custom applications is depicted in the
figure below. The relationships among the libi8k.aa nd u s e rabahs aaepdepictedcas
Fig. 3-1:

User’s Application
NN, S ——— 1
' Driver !
: : !
! 1
1 1
1 . :
: (I-7000, 1-8000, I-87000 (XW-Board series function) i
1 series modules function) :

Series modules and I/O expansion boards

Fig. 3-1

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

within the different applications:

1. System Information Functions Analog Input Functions

Digital Input/Output Functions Analog Output Functions

3-axis Encoder Functions

© N o O

2
3. Watchdog Timer Functions
4

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

The functions contained in the libi8k.a library are specifically designed for the LP-8x4x
controller, and those functions needed for specific applications can easily be determined
from the descriptions provided in chapter 6 and from the demo programs described in

chapter 7.
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4. LP-8x4x System Settings

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

4.1 LP-8x4x Network Settings

There are two methods of configurting the network settings for the LP-8x4x. The first uses
DHCP and the second is based on an MAssigned IPa 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 fAssigned IPomethod.

4.1.1 Configuring the IP, Netmask and Gateway Addresses

(1) Using DHCP :
Boot the LP-8x4x and click the fistart/ xtermo to open a iCommand Prompto. Type in
fivi /etc/network/interfaceso to open the network settings file. Once the network settings
file is loaded, remove the fi#0 comment from each line in the dhcp block and add
comment out the Assing IP block by adding fi#0 to each entry. Type A:wqo to save the
changes, and then type fifup eth00 to activate the new settings. (Refer to the Fig 4-1 for

more details)

ci| Telnet 192.168.0.200

iface lo inet loophack

# Enable dhcp on eth@

iface eth@ inet dhcp
C

iface ethl inet dhcp P

iface wlan@ inet dhcp

iface ppp@ inet dhcp

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

address 192.168.0.200 :
netmask 255.255.0.08 Assign [P

gateway 192.168.6.254

Fig 4-1
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(2) Using fAssigned IPO:
Boot the LP-8x4x and click the fistart/ xtermo to open a i ¢ o0 mmdinea Type fivi
letc/network/interfaceso to open the network settings file. Once the network settings
file is loaded, remove the fi#0 comment from each line in the Assign IP block and

comment out the dhcp block by adding fi#0 to each entry. Entry the relevant IB Netmask

and Gateway details in the respective Assign IP block entries. Type fi:wgo to save the

changes, and the type fifup eth00 to activate the new settings. (Refer to the Fig 4-2)

c+| Telnet 192.168.0.200

iface lo inet loophack

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

iface wlan@ inet dhcp
iface ppp@ inet dhcp

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

address 192.168.0.20608 g
netmask 255.255.08.8 Assign [P

gateway 192.168.08.254

Fig 4-2

After configuring the LinPAC network settings, type fifconfigo to verify that the network

settings are correct. Refer to the Fig 4-3 for more details.

Telnet 192.168.0.200

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

Link encap:lLecal Loopback

inet addr:127.8.68.1 Mask:255.8.8.4

UP LOOPBACK RUNNING MTU:16436 Metric:1

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

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

Fig 4-3
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4.1.2 DNS Setting

Boot the LP-8x4x and click the fistart/ xtermo to open a i ¢ o mmdimed Type fvi
letc/resolv.confo to open the DNS setting file. Once the DNS settings file is loaded, type
FDNS servero in the finameservero field. Type A:wqo to save the changes, and type

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

ci| Telnet 192 1680200

search icpdas.com

nameserver |168.95.1.1

s

HT .

Fig 4-4

4.2 Using a microSD Card

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

# monnt

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

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

Fig 4-5

When using a microSD card, be sure to pay attention to the following items:
1. Unmount the microSD card before removing it.

2. Do not power off or reboot the LP-8x4x while data is being written to or read from the
microSD card.

3. The microSD card must be formatted with the VFAT/EXT2/EXT3 file system.
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4.2.1 Mounting a microSD Card

To use a microSD card, insert the microSD card into the socket on the LP-8x4x (Refer to Fig.
1-3), and it will be automatically mounted when the LP-8x4x is booted. The files of SD card
can then be access from the /mnt/hda directory.

If the card is not mounted automatically, type ffetc/init.d/sd start g to mount it.

4.2.2 Unmounting the microSD Card

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

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

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

4.2.3 Scanning and repairing a microSD Card

After the LP-8x4x is booted, the microSD card will be named fidev/mmcblkOpli It is
recommended that the microSD card is unmounted first before attempting to perform a scan

or repair.

C blockdev: this command is used to call block device ioctls from the command line.
e.g. blockdev --report /dev/mmcblkOpl (print a report for device)
blockdev -v --getra --getbz /dev/mmcblkOpl (get readhead and blocksize)
C fsck.minix: this command is used to perform a consistency check for the Linux
MINIX filesystem.
e.g. fsck.minix -r /dev/immcblkOp1 (performs interactive repairs)
fsck.minix -s /dev/mmcblkOp1l (outputs super-block information)
C fsck.vfat : this command is used to check and repair MS-DOS file systems
e.g. fsck.vfat -a /devimmcblkOpl (automatically repair the file system)
fsck.vfat -l /dev/immcblkOpl (list path names of files being processed)
C mkfs: this command is used to build a Linux file system on a device, usually a hard
disk partition.
e.g. mkfs -tvfat /dev/immcblkOpl (specifies the type of file system to be built)
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mkfs -c vfat /dev/mmcblkOpl
(check the device for bad blocks before building the file system)
C mkfs.minix: this command is used to make a MINIX filesystem.
e.g. mkfs.minix /dev/mmcblkOp1 (create a Linux MINIX file-system)
mkfs.minix -c /dev/mmcblkOpl
(check the device for bad blocks before creating the file system)
C mkfs.vfat: this command is used to make an MS-DOS filesystem.
e.g. mkfs.vfat -A /dev/mmcblkOpl (use Atari variation of the MS-DOS filesystem)

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

4.3 Using a USB Storage Device

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

mounted before attempting to access the USB storage device.

4.3.1 Mounting a USB Storage Device

To mount a USB storage devices follow the procedure described below:
(1) Type fimkdir /mnt/usbfito create a directory named fusba
(2) Type fimount /dev/sdal /mnt/usbfito mount the USB storage device to the usb
directory and then type fils /mnt/usboto view the contents of the USB storage device.
(Refer to Fig 4-6)

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

&#
#ls fmntfush
0429.doc  2009.avi

Fig 4-6
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4.3.2 Unmounting the USB Storage Device

Before removing the USB storage device from the LP-8x4x, the device must be unmounted
to prevent any damage to the device. To unmount the device, type the fumount

/mnt/usbficommand 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 fivi /etc/init.d/fbmano to open the VGA resolution configuration file.

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

fi#0 to the entry, and then remove the A#0 comment | start)
) gcho -n "detting framebuffer ...
from the 640x480 entry. (Refer to Fig. 4-7) #luzribindcleax
fustishin fhset -n 640xd80-60

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

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

(3) Type fA:wqo to save the changes, and then type | mode "B40x480-60"
#D: 26.000 MHz, H: 31.401 kHz, V: 53.926 Hz

1! 1 0 - geometry G40 480 540 430 16
Aishutdown Tr nowo to reboot the LP-8x4Xx, so that B s 3351 78 48 22 10 B4 12
i i _ accel false
the new settings can take effect. (Refer to Fig. 4-8) oo 511 /6 510 010
endmode
#
Fig. 4-8
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4.5 Automatically executing an applications at startup

Afr U e vie andperation mode that is used to determine which programs are executed

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

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

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

is closed or shut down.

4.5.1 Configuring a program to run at boot time

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

must then be symbolically linked to the fietc/rc2.do directory.

The procedure for creating a script is described below:

(1) Create a script with the filename fhellooby typing fvi /etc/init.d/hellofl This will allow
the script that executes the programs edit. Type fiwgfito save the script and quit. (Refer
to the Fig. 4-9)
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« Telnet 10.0.9.1

ikt sbinszh

i

#t ICPDAS LinCon-8880 daemon

i

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

i

echo "Usage: 58 {startistoplrestart’”

>

EXITCODE=1

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

case "Saction" in

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

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

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

usage

Fig. 4-9

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

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

# Sample start-up zcript
#

export LOGNANE=root

export HOME=/FLOGNAME

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

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

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

Fig. 4-10
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(2) Type ithmod 755 /etc/init.d/hellofito change the access permissions for the file.

(3) Type itd /etc/rc2.diito change directory to the default run level.

(4) Typedn -s

.Jinit.d/hello /etc/rc2.d/S85hellofito create a symbolic link to the script

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

details.

« Telnet 10.0.9.1

it
# cd setcsre2.d

52Bszsh
S4Ainetd
S5@apache

58Ahuc lock
S27f hman
S?8¥server

S6Bznmp
578z 1ot
S1lifupdown S718erial
it

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

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

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

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

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

S99rmnologin
xG04sd
x528apmd

x547ipsec
*572Ramdriver

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

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

§$78z1lot -> .. /init.d/=zlot

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

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

Fig. 4-11

4.5.2 Disabling a program from running at boot time

The procedure for disabling a script is described below:

(1) Type ftd /etc/rc2.diito change directory to the default run level.

(2) Type fimv  S85hello

xS85hellofi to rename the S85hello symbolic link and

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

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

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

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

(1) Login as root and open the fietc/inittabofile for the LP-8x4x.

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

/zbin/getty invocations for the runlevels.

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

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

M

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

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

:2345: respawn: /sbin/getty 38400 tty3

12345 respawn: /sbhin/getty 38400 ttyd

12345 respawn: /sbin/getty 38400 ttys

12345 respawn: /sbin/getty 38400 ttyé

oy 0 od= L

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

This section, provides an introduction to some of the more commonly used Linux instructions.
These Linux instructions are similar to those used in DOS, and are generally expressed in

lower case letters.

5.1 Basic Linux Instructions

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

Parameter Description Example
il Lists detailed information related to the files Is 7l
Ta Lists all files, including hidden files Is Ta
Tt Lists the files arranged in date/time order Is Tt

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

Command: rd)

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

Parameter Description Example
Removes the specified DIRECTORY, then
P attempts to remove each parent directory rmdir -p directory

component with the same path name

LP-8x4x SDK 31




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 7ii testexe
ir Deletes the directory even if it isn Gemnpty rm ir test.exe

Tf

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
TR Performs a recursive copy cp -R test bak
Displays a confirmation prompt before
i P y promp cp i itest bak
overwriting
-l Links the files instead of copying them cp 1| test bak

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

overwriting

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

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

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

5.1.10 chmod: changes the access permissions for a file

SyntaxA chmod ?7?? file

For example: chmod 754

754

??? means owner

test.exe

111(read, write, execute)
101(read, write, execute)
100(read, write, execute)

group all users

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)

exit
bin
get

put

bye

temporarily exits the FTP
back to the ftp
transfers files in fbinarydmode
downloads a file from the LinPAC to the Host (For example: get /mnt/hda/test.exe
c:/test.exe)
uploads a file from the host to the LinPAC (For example: put c:/test.exe
/mnt/hda/test.exe)
exits FTP

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

Syntax: telnet IPAddress

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

5.1.15 date: prints or sets the system date and time

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

Parameter Description Example

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

. Sets the hardware clock to the current system
T w i hwclock -w
ime

5.1.17 netstat: displays the current state of the network

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

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

Command: ipconfig)

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

5.1.21 passwd: used to change the password

5.1.22 reboot: reboots the LinPAC ( or use Ghutdown 1ir nowd)

5.2 General GCC Instructions

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

popular with users of Unix-based systems.

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

1

1 Preprocessor Linker
Source Code é Binary Code é Executable
Compiler

Test.c Test.o Test.exe

Program Develop Flow
Fig. 5-1

The following is an overview of some of the common GCC instructions that will provide a
guide for compiling *.c files to *.exe applications togegher with an explanation of the
parameters used by the GCC during the compilation process.
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5.2.1 Compile without linking to the LP-8x4x library

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

Example arm-linux-gcc 7o helloworld.exe helloworld.c

Output File helloworld.exe

e LinPAC-8000 Build Environment

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

Gz scyguinsLinCon8k“examples “\common *

(2) Purpose: *.c ... *.c to *. exe
Command: arm-linux-gcc Tc source.c
Command: arm-linux-gcc 70 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 ic main.c helloworld.c hi.c
arm-linux-gcc 10 main.exe main.o helloworld.o hi.o
Output File: main.exe

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

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

5.2.2 Compile by linking to the LP-8x4x library (libi8k.a)
(1) Purpose: *.cto *. o
Command: arm-linux-gcc 171lincludeDIR -Im ic 710 target source.c library

Parameters:
-lincludeDir: the path to the include files

-Im: includes the math library (libm.a)
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-c: only compile *.c to *.o0 (object file)
-0 target: assigns the name of the output file
source.c: the C source code file
library: the path of library
Example: arm-linux-gcc 7l.7l../includeilmic 7o test.o test.c ../lib/libi8k.a

Output File: test.o

(2) Purpose: *. o to *. exe
Command: arm-linux-gcc TilincludeDIR -Im 7o 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 71.71../include i Im 7 o test.exe test.o ../lib/libi8k.a

Output File: test.exe

(3) Purpose: *. c to *. exe
Command: arm-linux-gcc 1 lincludeDIR -lm 7To0 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 7 l. 7 l../include T Im i o test.exe test.c ../lib/libi8k.a

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

*.exe file

This section describes how to 1) compile the helloworld.c file to the helloworld.exe
executable file, 2) transfer the executable file (helloworld.exe) to the LP-8x4x using FTP, and
3) execute this file via the Telnet Server on the LP-8x4x.

This process can be accomplished using a single PC without requiring an additional monitor
for the LP-8x4x. No ICP DAS modules are used in this example. However to use ICP DAS
modules to control the system, refer to the demo described in the chapter 7.

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

STEP 1: Compile helloworld.c to helloworld.exe
(1) Open the LINPAC PXA270 SDK (refer to step 8 in section 2.1) and then type

fcd examples/commonoto change the path to

C:/cygwin/LinCon8k/examples/common.
Type fdir/woand to display the contents of the directory and confirm that the helloworld.c
file is present. Refer to Fig. 5-2 for more details.

= LinPAC PXA270 Build Environment

C:scyguinsLinCon8k> cd examplesscommon

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

¥Yolume Serial NHumber is 649C-FEE2

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

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

Fig. 5-2
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(2) Type the command farm-linux-gcc 7o helloworld.exe helloworld.cii to compile
helloworld.c into helloworld.exe, then type fdir/wiito display the contents of the directory

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

= LinPAC PXA270 Build Environment

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

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

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

Fig. 5-3

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

Two methods can be used to transfer files to the LP-8x4x:
Method one Usingt h eDO% Command Prompto

(1) Open a ADOS Command Promptoand 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 (firooto is the default value for both) to

establish a connection to the LP-8x4x.
(2) Before transferring the files to the LP-8x4x, type t h éinditommand to ensure that the

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

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

C:\>ftp 192.168.0.288

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

Fig.5-4
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(3) Type the command fput C:/cygwin/LinCon8k/examples/common/helloworld.exe
helloworld.exeo to transfer the helloworld.exe file to the LP-8x4x. Once the message
Arransfer completeodis displayed, then transfer process has been completed.

To disconnect from the LP-8x4x, type t h byedtommand to return to the PC console.
(refer to Fig. 5-5).

&4 DAWINDOWS\System32\cmd exe

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

ID: \Documents and Settings\RichardFang>_

Fig.5-5

Method two  Using an FTP Client:
(1) Open the FTP Software and add an FTP Host to the LP-51xx. The default value for both
the User_Name and Password i soofo .
2>Then cl| Quickcotnbced fbut t on t o est wkéRFTB serverondhen n e ¢t
LP-51xx. (refer to Fig. 5-6).

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

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

Fesponse: 226 Directory send Ok,

Status: Calculating timezone offset of server...

Cornrmand: MOTM B017DEMO,C

Fesponse; 213 2017060207 1439

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

Fig.5-6
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(3) Upload the fHelloworld.exeofile to the LP-8x4x. (refer to Fig. 5-7).

2 root®@192.168.0.200- FileZilla

Ele Edit Wiew Transfer Server Bookmarks Help
Host: |192.1EE|.D.2EIEI | Lisername: Password: |**** | Port: |21 | [ Cuickconnect ]I
Lacal site |:1EygwinHLinCnanHexamples‘gcammum + |Remote site|frcu:|t w
3 common AlleE@/ .
On PC D17k = £ oot On LinPAC
=187k A
<5 £
€ helloworld.c .. —5
mi helloworld exe  Unload 0 Desktop
led S = Docurments
Cledc ¥ 2dd tiles to queus 2 Downloads v
< £ ¥
Selected 1 file, Totlsize: 5 =PER Selected 1 directory.
Edit
Create directory
Refresh
Dielete
Rename

Fig. 5-7

(4) Click the helloworld.exe file in the LP-8x4x to select it and then right click the file icon and

click the APermissionso option. In the Properties dialog box, type 777 into the Numeric

textbox, and then click the OK button. Refer to Fig. 5-8 and Fig. 5-9 for more details.

z root@192. 168.0.200- FileZilla

=]

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

Fig.5-8
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Hermote site|fr|:u:|t w
=i/ .
= root On LinPAC

X
Please select the new attributes for the file

"hiellowearld, exe",
ChiyMEr permissions

Read Write Execute

Change file attributes

mi helloweorld.exe

1001 7Read ] | ¥ Rownload

=197 kaio 45 Add files to quene |
El install.log , , 3 Group permissions
¢ LiewrEdit . [¥|Read Wwrite Execute

Selectsd 1 file. Totalsize: §  Create directory
Create new file

Public permissions
Read Wirite Execute

Refresh
Delete Murmeric vallie:
Rename You can use an ¥ at any position to keep the

permission the original files have,

Copy UELE) to clipboard
File permissions... | ok || cance |

Fig.5-9

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

When prompted, type the User_Name and Password (firooto is the default value for

both) to establish a connection to the LP-8x4x. If the fi#0 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)

Fig.5-10
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