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Chapter 1 Overview

1.1 The Microcontroller Introduction

The LPC11xx are ARM Cortex-MO0 based microcontrollers (designed for 8/16-bit microcontroller applications)
for embedded applications featuring a high level of integration and low power consumption. The LPC11xx
operate at CPU frequencies of up to 50 MHz. The peripheral complement of the LPC11xx series includes up to
32 KB of flash memory, up to 8 KB of data memory, one Fast-mode Plus [2C-bus interface, one
RS-485/E1A-485 UART, up to two SPI interfaces with SSP features, four general purpose timers, a 10-bit ADC,
and up to 42 general purpose /O pins.
The LPC11xx operates in the —65 to +150 °C temperature range, from a 1.8 to 3.6 V power supply. A
comprehensive set of power-saving mode allows the design of low-power applications. It includes:

» eMetering

» Lighting

» Industrial networking

» Alarm systems

» White goods

1.2 Evaluation Boards Introduction

The LPC1114 Starter Kit is a brand new, cost-effective but high-performance evaluation tool of the ARM
Cortex-MO0 based LPC11xx controller family from NXP, allowing you to create and test working programs for
this advanced architecture. The board has a wide range of interfaces making it a great starting point for your next
Cortex-MO project.

You can use the Cortex-MO0 based LPC1114 KIT to generate and test application programs for the NXP
LPC11xx microcontroller family. With this hands-on process, you can determine the hardware and software

requirements for current and future product development.

1.3 Hardware resources list

® [PC1114x301 ARM 32-bit Cortex™-M(O CPU,® An RS232 connection socket (DB9) (support
50 MHz maximum frequency RS-485/E1A-485)

® 8 LED light tube, a power supply LED ® [2C interface
® A mini-type USB socket, just power supply ® [2C interface connects to external EEPROM
® A BOOT button ® 10-bit ADC Module
® A RESET button ® A JTAG/SWD debug interface
® SSPinterface ® Power Supply: USB powered
1.4 Software resources list
Project Name Function Description
Blinky Use 16-bits timer to achieve LED1 blinky.
GPIO Use GPIO port to achieve input event interrupt. GPIO ports set as input

The Develapment Specialist Of Embedded System Fi R
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event, single edge trigger, active high.

PMU Configure PMU to put some of the peripheral in sleep mode.

SysTick Configure the SysTick to generate a time base equal to 1 ms. According
systick delay to achieve LED toggle.

Timer32 Use 32-bits timer to achieve LED1 blinky delay.

WDT WatchDog application example.

SSP SSP LOOPBACK mode test.

UART Use UART to send and receive data through HyperTerminal.

12C_EEPROM 12C EEPROM Read/write test

TemperatureSensor 12C Temperature sensor test

The Develapment Specialist Of Embedded System ¥R
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Chapter 2 Getting Started

2.1 Product detailed list check

Rl e

One LPC1114 Starter Kit
One crosslink serial cable
One USB cable

A product CD-ROM

2.2 Documents Description

www.embedinfo.com/en

File name 7/ Item Description Attribute
LPC1114 KIT User Manual User's manual T 671KB
V1.0.pdf
LPC1114 Starter Kit

. Main board schematics. T 40kB
Schematic.pdf
EM-LPC11xx Datasheet.pdf Datasheet of LPC11xx T 314x8B
EM-LPC11xx Reference

Reference Manual of LPC11xx T 1.03mB

Manual.pdf
Other pdf format files of Datasheet of other components of the (3 992KB
datasheet board such as EEPROM ,RS232

2.3 Version Information

>

The version of the development tools: MDK4.10

2.4 Hardware resource requirements

When we test LPC1114 KIT, PC recommended the following configuration:

2.0GHz (or higher) of the CPU
512M RAM

2 USB interfaces

A serial interface

Windows XP operating system

KEIL Integrated Development Environment installed

2.5 Preparations

>
>
>

Jumper Settings: JP2 keep open.

Serial Connection: Connect com of board and the COM of PC through serial port cable.

USB Connection: Using USB cable, one end plugged into the Mini USB port on the board, the other end

connected to PC.

The Develapment Specialist Of Embedded System ERER
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>

>

JTAG Debugger Connection: One end connected to JTAG interface on the board, the other end connected to
PC.

Serial Port Receive Settings: In the PC, run HyperTerminal serial communication program, select the serial
port used and set the following parameters (to set status: Baud rate (115200), data bits (8 bits), stop bits (1
bit), parity bit (no ), data flow control (no)).

2.6 Use the default factory routine

Set environment according to section 2.5, power on the development board and press ' reset' button.

At this time, the HyperTerminal may display the information about the function of this board, which needs
to be tested. See it as below. Every item of board's functions has a number. They are sorted according the
number from digital '0' to '4. You need to type one number of them so as to test the corresponding function
using PC keyboard after resetting the board.

Note: after testing one function of the board, you need to reset the board by pressing the 'RESET' button of
the board. It may redisplay the tip information, so you can choose the other one so as to test the other

function.

Now we illustrate how to test every function of the board and the corresponding test phenomenon based on the

number from zero to four.

°
1))

2)

1))

2)

* L * KX K XXk * * o EAE * % * *

X
X

Welcome to Embest

This is EM-LPC1100 test

arm.embedinfo.com

0O-LED test 1-BUTTON test 2-UART test

% % F F % F F + % %
M S T T

3-12C EEPROM test 4-12C Temperature Sensor test

*

R o o S S S S o S S e o e e S S e o e e S e S e e e e S S S S e e S S S S S e S S S S S S e o e e o S S S S S e o o

Please input number from keyboard
0 option: test LED also test the function of Timer16 of the board.
After typing ‘0’ in the terminal using PC keyboard, the LED1(D2) starts to blinky. Time delay between two
flashes is controlled by timer16.

Then, the brief information about this function test will be displayed in the terminal.
-- Basic Blinky Project V1.0 --

-- EM-LPC1100 --

-- LED1 blinky test --
1 option: test the BOOT button onthe board.

After typing ‘1°,it displays the brief information about this test in the terminal.
-- Basic GPIO Project V1.0 --

-- EM-LPC1100 --
-- GPIO port single edge trigger interrupt test --

-- Please press 'BOOT" button on the board! --
Pressing ‘BOOT’ button(K1) on the board can triggers one interrupt. Its interrupt service routine displays

The Development Specialist Of Embedded System FEY;
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1))

2)

1)

2)

1)

2)

one short message ‘PIOINTO_IRQHandler!” in the terminal. See it as below.
PIOINTO_IRQHandler!

PIOINTO_IRQHandler!

PIOINTO_IRQHandler!
2 option: UART sends and receives data test.

After typing ‘2,it displays the brief information about this test in the terminal.
-- Basic UART Project V1.0 --

-- EM-LPC1100 --

-- Please input any key on the keyboard --
According tip message, you can type in any non-control character using PC keyboard. The corresponding

letter can be displayed in the terminal. For example as below.
.fdf2eqf314jkj51455254/*-/4516445561...

3 option: 12C EEPROM test.

After typing ‘3°,it displays the brief information about this test in the terminal.
-- Basic 12C EEPROM Project V1.0 --

-- EM-LPC1100 --
-- 12C Read/Write EEPROM test --

12C EEPROM test success!
This testcase configures 12C working in master mode, and Read/Write EEPROM using 12C bus. Init
buffer,send the buffer data to EEPROM,read them and compare. If the data read is the same as data
written,then test success. It displays message “12C EEPROM test success!” in the terminal.
4 option: 12C Temperature Sensor test.

After typing ‘4’,it displays the brief information about this test in the terminal.
-- Basic 12C Temperature Sensor Project V1.0 --

-- EM-LPC1100 --

-- 12C Temperature Sensor test --

-1- Temperature Register value:0x1380
-1- Configuration Register value:0x0

-1- Tos Set Point Register value:0x80

-1- Thyst Set Point Register value:0x1380

12C Temperature Sensor test success!
This project tests temperature sensor on the board using 12C bus, and read internal four registers. They are
Temperature Register,Configuration Register,Tos Set Point Register and Thyst Set Point Register. If display
message “I12C Temperature Sensor test success!”, then test success.

2.7 Restore the default factory routine

2.7.1 Compile the default factory routine

Compile the default factory routine according to the steps stated in the section 5.2.

The Development Specialist Of Embedded System ERY;
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If you don’t want to recompile the default factory routine,you can also use the image file All. LPC1100_test.hex
or All LPC1100 _test.bin in the directory 02-Images of CD-ROM and download it to your board.

2.7.2 Download the default factory routine

» If you use ULINK2 emulator, refer to 5.3.1 section and download.
» If you use Colink?2 integrated on the LPC1100 board, refer to 5.3.2 section and download.

» If you do not have any emulator and don’t use Colink2, refer to 5.4 section and download.

The Development Specialist Of Embedded System B
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Chapter 3 NXP LPC1114 Starter Kit Introduction

3.1 Board Interface Overview

MCLU:LPC1114

2
=
& 8
o g
: :
; i
(1]
J6 Processor External Round Cable BP3 | BOOT Button
J7 Processor External Round Cable BP2 | Reset Button
J8 JTAG U6 LPC1114FBD48
D4 LEDI1 u7 Temperature Sensor
D5 LED2 U8 64KBit Serial I)C Bus EEPROM
D6 LED3 U9 RS232 Transceiver
D7 LED4
3.2 Jumpers Settings
ID Name Default Settings Note
JP2 ISP Open Allow user to download the routine using ISP software

when this jumper is closed.

The Develapment Specialist Of Embedded System RIS
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3.3 Hardware Interface Introduction

3.3.1JTAG

A standard 20-pin JTAG connector is implemented on the LPC1114 KIT for any ARM JTAG Emulator, such as
ULINIK?2, JLink, CoLink...

3.3.2 UART

The Universal Asynchronous Receiver Transmitter features a 9-pin UART that can be used for communication

and trace purposes. It offers an ideal channel for ISP downloading.

3.3.3 Mini USB Port

A Mini USB AB interface, just supplies 5V voltage to the Board.

3.3.4 EEPROM

A 64KBit EEPROM is connected to the 12C bus in LPC1114 Starter Kit.

3.3.5 LM75 Temperature Sensor

A LM75 Temperature Sensor is connected to the [2C bus in LPC1114 Starter Kit.
3.3.6 LED

LPC1114 KIT provides 4 LEDs D4...7, they respectively connect with P102.0...3 IO pins, and they can be used

for user output.

The Development Specialist Of Embedded System BEEY
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Chapter 4 Software Resources Introduction

There are 10 test cases in the CD-ROM provided. The directory is 03-software\examples. You can find 11 folders

in this directory. The Common folder contains common source files and head files. The other 10 items are all test

cases used to test the peripherals or functions of the LPC1114 Starter Kit.

Test cases’ functions, most of those are easy to understand. You can get the details about testing introductions and

phenomenon from the readme.txt files in the projects or get them by view the LPCI1114 KIT User Manual

V1.0.doc documents.

4.1 LED Bl inky test

»  Source code location: 03-Software\Examples\01-Blinky
»  Test description: This example describes how to use 16-bits timer to achieve LED1 blinky.
»  Test phenomenon: Build the program and download it inside the evaluation board.Push RESET button,
the LED1 of the board will blinky.
» Reference manual: EM-LPC11xx Reference Manual.pdf
4.2 GPIO test
»  Source code location: 03-Software\Examples\02-GPIO
»  Test description: This example describes how to use GPIO port to achieve input event interrupt. GP1O
ports set as as input event,single edge trigger, active high.
»  Test phenomenon: Build the program and download it inside the evaluation board. Open PC
HyperTerminal and push RESET button, you will see the phenomenon below.
-- Basic GPIO Project V1.0 --
-- EM-LPC1100 --
-- GPIO port single edge trigger interrupt test --
Press 'BOOT!' button on the board may trigger a interrupt. It displays message
" PIOINTO_IRQHandler!" in the terminal.
» Reference manual: EM-LPC11xx Reference Manual.pdf
4.3 PMU test
»  Source code location: 03-Software\Examples\03-PMU
»  Test description: This example describes how to configure PMU to put some of the peripheral in sleep
mode. It also demonstrates how to setup wakeup source before sleep or deep sleep.
» Test phenomenon: Build the program and download it inside the evaluation board. Open PC

HyperTerminal and push RESET button, you will see the phenomenon below.
-- Basic PMU Project V1.0 --

-- EM-LPC1100 --
-- PMU sleep or deep sleep mode test --

Press 'BOOT" to wakeup system!

The Development Specialist Of Embedded System RBERY
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After reset, system pLL, Watchdog oscillator, ADC and BOD will power-down. You can push "BOOT"
button on the board to wakeup. After wakeup, 8 LEDs will blinky.

» Reference manual: EM-LPC11xx Reference Manual.pdf

4.4 SysTick test

>
>

>

Source code location: 03-software\Examples\04-SysTick

Test description: This example shows how to configure the SysTick to generate a time base equal to 1
ms. According systick delay to achieve LED toggle.

Test phenomenon: Build the program and download it inside the evaluation board. Push RESET button,
LED1 on the board start to blinky immediately after reset.

Reference manual: EM-LPC11xx Reference Manual.pdf

45 Timer32 test

»  Source code location: 03-software\Examples\05-Timer32

»  Test description: This example describes how to use 32-bits timer to achieve LED1 blinky delay.

»  Test phenomenon: Build the program and download it inside the evaluation board. Push RESET button,
LED1 on the board start to blinky immediately after reset.

» Reference manual: EM-LPC11xx Reference Manual.pdf

4.6 WDT test

»  Source code location: 03-Software\Examples\06-WDT

»  Test description: This example describes how to configure and use WDT. The Watchdog will generate
a system reset if the user program fails to "feed" (or reload) the Watchdog within a predetermined
amount of time. Writing OxAA followed by 0x55 to WDFEED(Watchdog feed sequence register)
reloads the Watchdog timer with the value contained in WDTC(Watchdog timer constant register).

» Test phenomenon: Build the program and download it inside the evaluation board. Open PC

HyperTerminal and push RESET button, you will see the phenomenon below.
-- Basic WDT Project V1.0 --

-- EM-LPC1100 --

-- Feed watchdog timer to prevent it from timeout test --
LEDI1 starts blinky after reset. Press BOOT button, WatchDog can’t be feeded, so it resets system.

After system reset, LEDI...4 are all turned on and LED1 resume blinky. Description Information is

displayed in the terminal.
PIOINTO_IRQHandler!

-- Basic WDT Project V1.0 --
-- EM-LPC1100 --
-- Feed watchdog timer to prevent it from timeout test --

WatchDog Reset!

» Reference manual: EM-LPC11xx Reference Manual.pdf
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4.7 SSP test

>
>

>

Source code location: 03-Software\Examples\07-SSP

Test description: The SSP project is a simple program to test SSP LOOPBACK mode on the LPC1114
Starter Kit. There are three modes in SSP: loopback, master or slave. Here are the combination of all
the tests. You need to modify the setting in ssp.h first in order to configure the proper mode for testing.
Please see readme file for more details.

Test phenomenon: Build the program and download it inside the evaluation board. Open PC

HyperTerminal and push RESET button, you will see the phenomenon below.
-- Basic SSP Project V1.0 --

-- EM-LPC1100 --
-- Synchronous Serial Communication test --

SSP Loopback Test success!
If display message “SSP Loopback Test success!”, then the test is successful.
Reference manual: EM-LPC11xx Reference Manual.pdf

4.8 UART test

>
>

>

Source code location: 03-software\Examples\08-UART

Test description: This example describes how to use UART to send and receive data through
HyperTerminal.

Test phenomenon: Build the program and download it inside the evaluation board. Open PC

HyperTerminal and push RESET button, you will see the phenomenon below.
-- Basic UART Project V1.0 --

-- EM-LPC1100 --

-- Please input any key on the keyboard --
Input any key using PC keyboard, the corresponding letter will display in the HyperTerminal.
Reference manual: EM-LPC11xx Reference Manual.pdf, MAX3232CSE.pdf

4.9 12C EEPROM test

Source code location: 03-Software\Examples\09-12C_EEPROM

Test description: This testcase configures 12C working in master mode, and Read/Write EEPROM
using 12C bus. Init buffer,send the buffer data to EEPROM,read them and compare. If the data read is
the same as data written,then test success.

Test phenomenon: Build the program and download it inside the evaluation board. Open PC
HyperTerminal and push RESET button. If it displays message “I2C EEPROM test success!” in

the terminal,then test success. Phenomenon is as follows.
-- Basic 12C EEPROM Project V1.0 --

-- EM-LPC1100 --
-- 12C Read/Write EEPROM test --

12C EEPROM test success!
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>

Reference manual: EM-LPC11xx Reference Manual.pdf, M24C64.pdf

4.10 12C Temperature Sensor test

A\

Source code location: 03-Software\Examples\10-TemperatureSensor

Test description: This example describes how to configure 12C work in master mode. It test the
temperature sensor LM75 and read the four registers' value. They are Temperature
Register,Configuration Register,Tos Set Point Register and Thyst Set Point Register.

Test phenomenon: Build the program and download it inside the evaluation board. Open PC
HyperTerminal and push RESET button. If test success,it may display the four registers’ value in the

terminal. Phenomenon is as follows.
-- Basic 12C Temperature Sensor Project V1.0 --

-- EM-LPC1100 --

-- 12C Temperature Sensor test --

-1- Temperature Register value:0x1280
-1- Configuration Register value:0x0

-1- Tos Set Point Register value:0x80

-1- Thyst Set Point Register value:0x1280

Temperature Sensor test success!

» Reference manual: EM-LPC11xx Reference Manual.pdf, LM75.pdf
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Chapter 5 Software development and examples

5.1 MDK Introduction

RealView MDK Development Suite is the latest software development tool of ARM Limited Corporation for
Embedded Processors. MDK4.02 integrates the most advanced technology in this industry, including pVision4
IDE and RealView RVCT4.0 Compiler; RealView MDK supports ARM7, ARM9 and the latest Cortex-M3 Core
Processor. It has a configuration wizard for startup code and integrates flash program module, powerful device
simulation, performance analyzer and so on. You can obtain MDK software from the CD released with LPC1114
KIT in the directory of 04-tools\Realview MDK4.02, or you can download the latest version from Keil website
www.keil.com. Double click the installation file setup.exe; finish Keil uVision4 installation under the guidance

of the installation wizard. The installation interface as follows:

Setup Real¥View Nicrocontroller Development Eit ¥4. 02 §|

Welcome to Keil 1 Vizion DE KE I E

Release 11/2009 An ARME Company

Thiz SETUP program installs:
RealView Microcontroller Development Kit ¥4.02

Thiz SETUP program may be used to update a previous product installation,
Haowwever, you should make a backup copy before proceeding.

It iz recommended that vou exit all ‘Windows programs before continuing with SETUP,

Follow the instructions to complete the product installation,

Mest »»

5.2 Compile routine

5.2.1 Open a routine

Enter in the folder of 03-software\Examples; Open the Embest LPC1100.uvproj file in the project directory of
one routine. For example: \03-Software\Examples\01-Blinky\project\Embest LPC1100.uvproj.

5.2.2 Compile the routine

1) If you need the .hex format file, then you can configure MDK to build the hex file, Click Select Folder for
Object... to specify the hex file’s output directory. Or you can skip this step.

The Development Specialist Of Embedded System RBEEY
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Options for Target *Embest LPC1100°

Device] Target Output lListing] User ] C/CHt ] h=m I Linker ] Dlebug I Utilities

EM-LPC1100

[ Select Folder for Objects... " MName of Executable:

{* Create Executable: obj\EM-LPC1100

[¥ Debug Information I Create Batch File

| Create HEX Fil=

[ Browse Information

" Create Library: "obi"EM-LPC1100.LIB

0K | Cancel | Defaults | Help

2) If you need the .bin format file, then you can configure MDK to build the bin file. Or you can skip this step.

Options for Target ~ SSP° [5_<|

Device | Target | Dutput | Listing User  |C/CH | Aem | Linker | Debug | Utilities |
Run User Programs Befors Compilation of a C/C+= File
™ Rn#l: | | poste
 Run#Z | | oste

Run User Programs Before Build/Rebuild
™ Run#l | | pose
" Rn#z | .| posts

Run User Programs After Build /Rebuild

(P2KeT ARNBINZD fromef exe —bin o /obi/Embest_LPCT100bin ] J ™ DOS16
™ Rn#2 | | posts
v Beep When Complete [ Start Debugging

0K | Cancel Defaults | Help

> D:\KeilNARM\BIN40\fromelf.exe specify the path of fromelf.exe, it will convert axf file to bin file
» --bin-o export bin file

»  ./obj/Embest LPC1100.bin the directory and file name of the bin file you want to create

» ./obj/Embest LPC1100.axf the directory and file name of the axf file you want to convert

The Development Specialist Of Embedded System RBEEY



PR, cuecs oo, LuiTeo

3) Use MicroLIB. Through the serial port using the printf statement to print debugging information,the option
"Use MicroLIB" need to be selected. Click Project->Options for Target and select this option in the "Target" tab.

Options for Target “Embest LPC1100° &l

Devicel:lutput ] Listing] User ] C/CHt ] Azm ] Linker I Debug I Utilities]

MXP founded by Philipsh LPC1114x301

Xtal (MHz); |50.0

j [ Use Cross-Module Optimization
7 3 r

Code Generation

Operating system: |None

[ Use Link-Time Code Generation

Read/Only Memary Areas Read\Wrte Memory Areas

default  off-chip Start Size Startup default  off-chip Start Size Maolnit
RoM1: | | C ™ RAMT: | | r
I~ Romz: | | ~ [~ RAMZ: | | r
r  ROM3: | | e ™ RAM3: | | r

on-chip on-chip

¥ IRoM1: [0 |08000 & M IRAM7: |210000000  [Bx2000 u
I~ 1roM2: | | - ™ IRAMZ: | | r

0K | Cancel | Default= | Help

4) Click project->build, or click the shortcut button to build the routine.
(W EX-LPC1100-SSP - u Visiond

File Edit Wew | Project | Flash Debug Peripherals Tools SVCS Window Help
J Lj C @ Mew p¥ision Project...

@ Iil Mew Multi-Project Workspace. ..
QOpen Project...

Project
— 50 Embast_LFC Close Project
#1-{f Startup Expart
-7 CM3IS -
+-[77] Common Manage
+-[7] Seurce ] . .
457 Readne Select Device for Target 'Embest_LPC1100'.,.

dﬁ\ Cptions for Target ‘Embest_PC1100'..,

Clean target

----- Build target

|2 Rebuild all target files

5.3 Debug and Download the routine using Emulator

The precondition for the next steps is that you have bought or owned a corresponding hardware Emulator.

5.3.1 Debug and Download the routine using ULINK2

1. Debug the routin using ULINK?2
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1) Choose Emulator

Options for Target “Embest LPC1100°

Dewvice ] Target ] Output I Listingl User ] C/CHt ] Asm ] LinkerUtilities]

" Use Simulator
[ Limit Speedto Real-Time

v Load Application at Startup

Initialization File:

Settings || ™ Lse:

[v Run to main

o e |

ULINK Cortex Debugger -

| ULINK Cortexx Debugger
RL ernace Lnver

Altera Blaster Cortex Debugger
V' Load Luminany Eval Board
Initializatid Signum Systems JTAGjet
’— Cortex-M3 J-LINK

5T-Link Debugger
LILINK Pro Cortex Debugger

Settings

b main ()

[

Restore Debug Session Settings Restore
[v Breakpoints ¥ Toolbox v Breakpoirts ¥ Toolbox
W Watchpoints & PA W Watchpoints
¥ Memary Display v Wemory Display
CPU DLL: Farameter: Diriver DLL: Farameter:
SARMCM3.DLL SARMCM3.DLL
Dialog DLL: Parameter: Dialog DLL: Parameter:

DARMCM1.DLL |

TARMCM1.DLL |

| Defaults |

Help

2) Check the ULINK2, optional.

www.embedinfo.com/en

When ULINK?2 connects to the Development Board, if the RUN and COM indicator lights first change to blue
and then go out, and the USB indicator light has always been red, this proves that ULINK?2 is no problem.

In addition, you can use the next way to check ULINK2. Click the Settings button in the Debug TAB, if the red
marked part appears, it proves that ULINK?2 is no problem.

]

Cortex— N Target Driver S5etup

lTrace ] Flash ]:Il:-wrnll:-ad]

(@NK USE - JTAG/SW Adapter™
0812UAE -

Serial Mo:

LILIMK Version: [ULINK2Z
Device Family: |[Cortesx-M
Firmware VWersion: [V1.37

v SW.J Por:|5w -
Max Clock: [ 1MHz -

~

Debug
Cornect & Reset Options

[+ Beset after Connect

SW Device

IDCODE

SWDIO | & B0BE11477

Cevice Mame
ARM CoreSight SW-DP

o
[

|
|
——

Connect: |Nu:urma| | Feset: |.-5'-J_rtu:u:|etec1

Download Options

[ Verfy Code Download
[ Dowrload to Flash

Cache Options

[+ Cache Code
[+ Cache Memony

)4

Cancel | Help
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3) Check that whether ULINK2 can detect the development board or not, optional.
Click the Settings button in the Debug TAB, if the red marked part appears, it proves that ULINK?2 has detected

the development board.

Cortex— N Targzet Driwer Setup rs_<|
Debug lTra-:e ]Flash annl-:uad]

ULIMNK USE - JTAG/SW Adapter SW Device
Seral No: |(itEyrEits - IDCODE Device Mame

SWDIO I tx0BE11477  ARM CoreSight SW-DP
LILIMNKE Version: |LILIMNKZ [@ LiEi L I

Device Family: |Cortesxc-M
Firmware Version: [W1.37 =

|
[ SW. Pord:|S5wW - { |
Max Clock: | 1MHz - | | |

Debug
Connect & Reset Options Cache Options Download Options
Connect: | Mamal ~ | Resat: |.-’-‘-J.rt-:u:|etec1 ﬂ [v Cache Code [ Verfy Code Download
¥ Reset after Connect v Cache Memary [ Download to Flash

0K Cancel Help

0K Cancel Defaults Help

4) Set the Flash Programmer, configure the Utilities TAB.
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Options for Target “Embest LPC1100°

Dewice ] Target ] Output ] Listing] User ] C/CH+ ] h=m ] Linker ] Debug

Corfigure Flash Menu Command

{+" |se Target Driver for Flash Programming

[|L|LINK Cortex Debugger L" Settings | [v Update Target before Debugging

it File: | J Edt... |

" Use Edemal Tool for Flash Programming

Command: | J

Arguments: |

-

0K Cancel Defaults Help

Because MDK 4.02 version doesn’t include LPC1114x301 download algorithm. You need some manually set.
Copy LPC IAP CDO 32.FLM file from the directory 04-Tools in CD-ROM to KEIL install directory
KeilARM\Flash. Then click Settings button, it appears:

Cortex—N Targzet Driwer Setup

Dabug ] Trace Flash Download l

Download Function RAM for Algorithm
LanD (i e Full D'Ilp [ F‘rggmm

53 Erase Sectore | Vrfy [Start: [0c10000000 Size: [oc0800 |
" DonotErase | Reset and Run

Programming Algorithm

Description | Device Tvpe | Device Size | Address Range
LPC1 14 IAP 32kB Fash On-chip Flash 33 000D00D0H - D00 YFFFH

Start: | Size:

Add |

0K Cancel | Help
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If nothing is in the Programming Algorithm, then you should add the corresponding Flash programming

algorithm by clicking the Add button, as follows:

Add Flazsh Programming Algorithm

Description Device Type Cevice Size | L
LPC130c IAP 8kB Flash On-chip Flash Bk

LPC17ex |AF 128kE Flash Cn-chip Flash 128k

LPC17%ax |AF 256kE Flash Cn-chip Flash 256k

LPCT1 %o AP 32B Flash 2n-chip Flash 32k

LPC17ex |AP B12E Flash Cn-chip Flash 512k

LPCT %o AP G4kB Flash Onchip Flash Gk

LPC114x IAP 3B Flash On-chip Flash 3
RCZ28F640J3x Dual Flash Ext. Flash 32-bit 16M
S25JL032H_BOT Flash Ext. Flash 16-bit 4aM
S25JL032H_TOP Flash Ext. Flash 16-bit 4aM

STM3ZF 10 Med-density Flash ~ On-chip Flash 128k
STM3IZF 10 Low-density Flash ~ On-chip Flash 18k

STM3ZF 1« High-density Fash  On-chip Flash 513k —
STM3ZF10x Connectivity Lin...  On-chip Flash 286k
STM3Z2F10x M25P64 5Pl Fa... Ext. Flash 5PI gM

STM3Z2F 1% Fash Options 2n-chip Flash 15 e

I Add | Cancel |

After you choose a Flash Programming Algorithm, then Click Add button.

5) Start to Debug the routine by clicking shortcut button Q or clicking Debug->Start/Stop Debug Session,

the status of the debug as follows:

(@) Embest_LPC1100 - uVisiond M=1E3

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NS @ B PR |EE e o - [@le 0@
AE NN RO S ] EY SR R EREEL PR R =
Project * 0 X Disassembly v o X
—-#=3 Embest_LFC1100 31: int main (void) { A
+-{7] Startup 32
+]-{Z5 CMSIS c>0x00000584 E021 B 0x000005CA =
+-{77] Common 33:  SwatemInit(): )
+-{7] Source <1/l b4
+-{77] Readme
33 SystemInit ()
4
35 /% WVIC is installed inside UARTInit file. */ —
36 UARTInit (115200);
7
a9 printf("\n\r-- Basic UART Project V1.0 —-\n\z"):
u et i  E TR e T T TW™a 9 nn R LA ) hd
4 3
UART #1 w I X Symbols v O X
Mask: [ [ Case Senstive
Hame hddress Type I;
+ Simulater VTREG
+ Feripheral Registers
=B Embest_LPCL100 Application —
+/[] Runtime Library
+ main Module
+ retargzet Module
+ system_LPC11x: Module -
] command |E§UART =1 | gaCall Stack |g'?fv-‘jL0caIs |g'§v-‘jk-‘-£atch 1 | EE]| Memory 1 |LIESymh0Is

ULINE Cortex Debugger £1: 0.00000000 sec
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2. Download the routine using ULINK?2
1) Check the Flash Programmer’s setting

www.embedinfo.com/en

Options for Target “Embest LPC1100°

Device ] Target ] Output ] Listing] Uzer ] C/Ctt ] A=m ] Linlker ] Debug

Corfigure Flash Menu Command

{* |se Tanget Driver for Flash Programming

“ ULINK Cortex Debugger j Settings | [+ Update Target before Debugging

it Fle: J Edt...

" |Use Extemal Tool for Flash Programming

Command: | J

Arguments: |

-

0K Cancel Defaults Help

Cortex—N Targzet Driwer Setup

Dabug ] Trace Flash Download l

Download Function RAM for Algorithm
LiFD I+ Program
Fd © EoseSecos [ Verdy [Start: [0c10000000  Size: [R0800 |
" Donot Emse [ Reset and Run

Programming Algorithm

Description | Device Tvpe | Device Size | Address Range
LPC1 14 IAP 32kB Fash On-chip Flash 33 000D00D0H - D00 YFFFH

Start: | Size:

Add |

0K Cancel | Help

2) Start to Download by click Flash->Download or the shortcut button as follows:
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Eile Edit View Project | Flash | Debug Peripherals Tools SVCS Window Help
25 @ | 4 a3 Download | = = g e < B @ oy V=R
@ 8 : %g Erase ﬁ
Project Configure Flash Tools. .. ¥ E ¥ et - X
—-#=3 Embest_LFC1100 29 * @retval None j
+- ] Startup an w f
+-{77 CMSIS 31Hint main (void)
+-{Z7 Common 32
+-{77 Seurce a3 SystemInit ()
+ [:I Eeadme a4
35 J* MVIC is installed inside UARTInit file. */
38 UARTInit (115200);
cr
34 \ Basic UART Project V1.0 —-\n\zr"):; J
35 EM-LBC1100 —-%mhx"):
40 Please input any key on the keyboard --\n\xr"):
4
42 | #if MODEM TEST
43 ModemTnit (}):
44 | fendif hd
]EPL.. |@BD...|{}Fu...|[].,Te...| 4 b
Build Qutput - O X
Build target "Embest LPC1100°
linking...
Program Size: Code=1572 RO-data=224 RW-data=32 ZI-data=576
" _A\Obj\Embest LPC1100.axf" - 0 Error(s), 0 Warning(s).

] E] Build Output | G Find in Files |
Download code to flash memory LLINK Cortex Debugger

5.3.2 Download and Debug the routine using Colink2

1. Application environment

1) Colink2 can only be used in Windows XP operation system, supports SP3 and higher version.

2) Debugger and the the target board should using the common GND.

3) When debugging using Colink2 integrated on the LPC1100 development board, it is recommended to use
MDK4.03 version, because MDK4.03 just began full support the LPC1100.

2. Colink2 for LPC1100 JTAG Debugger Features

Only support LPC1100 Series currently(Can support other Cortex-M0/M3 MCU later)

Support SW/JTAG debug and Download

Download speed up to 110KB/s

Flexible debugging socket, support 20/10/8 pins connector

Support Keil MDK and CooCox full series software

» Debugging conditions: use SW debug, the LPC1114 need to run at S0MHz frequency.

3. Install the Colink2 for MDK driver.

1) Install USB driver

» Power on Colink2 for LPC1100 board, pop-up found hardware dialog box, wait for the pop-up hardware

YV V V V

installation wizard;

» Choose "From a list or specific location (Advanced) "-> "Search for the best driver in these locations(S) ">
Check the "include this location in the search (O)"-> "Browse "(point to the driver directory of the CD-ROM,
04-Tools\colink for lpc1100 driver), then the next step to complete the installation.

»  After a successful installation, indicating a successful hardware installation, you can use.

2) Configure MDK
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» Copy colink2.dll and colink-agdi-lpc1100.dll from directory 04-Tools\colink agdi for lpc1100 of CD-ROM
to BIN directory of the Keil Installation path. For instance: D:\KeilNARM\BIN\. You can download the latest

plugin from CooCox formal website www.coocox.org.

» Add this sentence ' TDRV50=BIN\colink-agdi-lpc1100.d11("Coocox Colink For LPC1100 Debugger") ' in

the [ARMADS] section of Tools.ini file in the path of Keil's installation.
» Choose "CooCox Colink2 Debugger" when degugging.

4. Debug the routine using Colink2
1) Choose the Emulator.

www.embedinfo.com/en

Optionz for Target *“Embezt LPC11007

Dewice I Target ] Output ] Listing] User

™ Usze Sirmulatar
[ Limit Speed to Real-Time

[v Load Application at Startup
Initialization File:

Reztare Debug Seszion Settings

v Breakpoints v Toolbos
v wfatchpoints & P

[ Mermary Display

[+ PFur to main]

o e |

| ciot+ | Asm | Linker [Tebug ]| utilities |

Settings || * Use: |E00c0:-: Calink?2 Debugger

j Settings |

IJLIME Cortex Debugger
JLIME. Pro Cortex Debugger
¥ Load Altera Blaster Cortex Debugger
" |Luminary Eval Board
Initializatia Sigrum Systems JTAGjst
Cortex-t 3 J-LIMNE
AFLASH ST-Link Debugger

B nteface Diiver

o mainl]

(=]

Resztar

[v BrEmink TCortes- ebugger

v " atchpoints
v Memamn Display

CPU DLL: Parameter: Diriver DLL: Parameter:
SARMCMIDLL SARMCMI.DLL
Dialog DLL: Parameter: Dialog DLL: Parameter:

DAHMEMTDLL|

|TAHMEM1DLL|

o]

Cancel | Defanlts |

Help

2) Click the Settings button to configure Colink2, as follows:

Colink For LPC1100 ... [X]

Calink. Setup

Debug Speed: Hz
Reset Option:

Cache Options

v Cache Code

Cancel |

3) Set the Flash Programmer.
Configure the Utilities TAB, as follows:
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www.embedinfo.com/en

Optionzs for Target “Embezt LPC1100°

Device] Target] Output ] Listing] U=er ] C/CH ] hem

Configure Flash Menu Command

% Usze Target Driver for Flazh Programming

Coocox Colink2 Debugger j
Irit File: LILIME Cortex Debugger

ik |

Settings | I¥ Update Target before D ebugging

ULIME, Pro Cortes Debugger

Lurninary Eval Board
Signum Systems JTAG|et

O Use BReM Coegtd3 JLINK

=3

Command

Arguments: [EmiAk_Caortes-F3 TTebugger
i

e

-

= ]

Cancel

Defaults |

Then click the Settings buttons, it will show the next Dialog.

CooCox Colink For LPC1100 Flash Download S5etup

Diowwnload Function

" Erase Full Chip

Programming Algorithm

Description

" Do nok Erase

| Device Type
LPC1 LS 13 IAP 32KE FL. ..

Cn-chip Flash Memary 32KE

Device Size | Address Range |

00000000H--00007FFFH |

Zancel

Add Remove

If nothing is in the Programming Algorithm, then you should add the corresponding Flash programming

algorithm by clicking the Add button, as follows:
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www.embedinfo.com/en

Add Programming Algorithm

Descripkion | Device Type | Device Size | >

LPC 13w I8P 8kE Flash Cn-chip Flash Memory akE

LPC11 13 IAP 16kEB Flash  On-chip Flash Memory 16kE

LPC1 o)1 3 TAP 24kB Flash  On-chip Flash Memory 24KB

LPC 1113y TAP 32kE Flash  On-chip Flash Memory 3ZKE

LPC 11153 TAP kB Flash Cn-chip Flash Memory akE

LPC1 7 I8P 128kE Flash on-chip Flash Memory 1Z8KB

LPC1 7o IAP 256kE Flash Cn-chip Flash Memory 256KE

LPC17xx I8P 32kE Flash Cn-chip Flash Memory 3ZKE

LPC17xx I8P 512kE Flash Cn-chip Flash Memory 512KE

LPC17:xx IAP 64kE Flash On-chip Flash Memor —

LPC114x TAP ] Cn-chip Flash Memory: 2kB

RiZ28Fe4013x Dual Flas External Flash Device 32-bit 16ME

S29IL032H_BOT Flash External Flash Device 16-hit  4MB

S29]L03ZH_TOP Flash External Flash Device 16-bit  4MEB b
Cancel

Q

4) Start to debug the routine by clicking the shortcut button

the status of the debug is as follows:

or clicking Debug->Start/Stop Debug Session,

[ Embest LPC1100 - u ¥isiond

File Edit ‘ew Project Flash Debug  Peripherals  Tools  SWCS  Window  Help
BE=REN - AREEY:. A WA ) o e oo &[E]R
N EO e ul e DEBEEElEE 2. 2 @ e B
Project w 0 X Disassembly v o X
= 24 Enbest_LPC1100 g0: ~
+{7] Startup 81: int main (void)
- Cnsiz 0x00000FEG 4770 BX 1r
+-77 Common Sz: |
+ [ Source E{)DXDDDDDFBS ES38 PUSH {r3-r5, lr}
+{7] Readme 83 SystemInit i) ;
a4;
55: /% NVIC i=s installed inside UARTInit file. #*/
Ox000D00FEL F7FFF92ZZ EL.UW SystemInit (0x0000020Z)
86:  UARTInit (115200); —
an- b
Al >
mains | -
77 * [@brief Main program <
078 * [@parsm None
079 * @retval None
00 - 4
081 int wain (void)
o082 { 1
083 SystemInic () ;
084
085 /% MVIC is installed inside UARTInit file. */
086 TARTInit (115200);
087 ) . ) -
=] Project | = registers 4 4
Caommand w* o X Call Stack v o X
Fre Setup(); #| || stack Frames Value/Addrass |
. & main()
LOAD .40Obj\Embest LPC1100.axf INCREMENTAL £ Dot
- hd
< | k4
>
ASSIGN BreskDissble BreskEnable EreakKill BreakList ]rj;‘_‘]tal\ Stack. @Locals |,¢'§Watchl |i__5?|Memory1 |_|Esymbo\s |
Coocox ColnkZ Debugger | £1; 0.00000000 sec

5. Download the routine using Colink2
1) Check the Flash Programmer’s setting.
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Optionzs for Target “Embezt LPC1100°

Device] Target] Output ] Listing] U=er

] C/CH ] hem ] Linker] Debug

Configure Flash Menu Command

% Usze Target Driver for Flazh Programming

Coocox Colink2 Debugger j Settings | I¥ Update Target before D ebugging
. oo [ULIME Cortex Debugger .

Init File: | 3| |MK. Pros Cartex D ebugger J Edi...

Lurninary Eval Board

Signum Systems JTAG|et
O Use BReM Coegtd3 JLINK

=3

Command

Arguments: [EmiAk_Caortes-F3 TTebugger
i

-

0K | Cancel Defaults | Help

CooCox Colink For LPC1100 Flash Download S5etup

Diowwnload Function

" Erase Full Chip Q f

" Do nok Erase
Programming Algorithm

Description
LPC1 LS 13 IAP 32KE FL. ..

| Device Type
Cn-chip Flash Memary

Device Size | Address Range |
J2KE 00000000H--00007FFFH I

Cancel

2) Start to download by clicking Flash->Download or the shortcut button, as follows:

Add Remove
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[ Eabest_LPC1100 - uVisiond
File Edit Yiew Project | Flash | Debug  Peripherals Tools SWCS  Window  Help
LOAD = — —
BR=AEN- AR §4 Download iE = ek B - L= gt d) & &
Erase
2 B &
Project v 3 X Configure Flash Todls,.. in.c - X
=24 Enbest_LFC1100 077 * Qhrief Main program Z'
4] Startup 078 * @parsm None
+(] Cmsis 073 * Bretval None
+-{77] Common oao b s
#1{1] Source 081 int main (void)
+{77] Readme 08214
083 SystemInici():
084
085 /% NVIC is installed inside UARTInit file. */
086 UARTInit (115200); J
087
088 printf ("ynir-- Basic WDT Project V1.0 --Yni\r™):
083 printf (™ynir-- EM-LPC1100 —-‘\nir™):
030 printf ("™ynir-- Feed watchdog timer to prewvent it from timecut test —-Ynhr
091
092 f* Config WDT clock +/
093 | UDT_CLE Setup (WDTCLE SRC_MAIN CLE):
nas -
]EIP. e {3 | 0y1. | |0 r
Euild Qukput - @ X

Load "D:%%Embesth}NXP LPC1300£LPC1100%4EN-LPC1100 (F=H) 4% EN-LPC1100-V0128 (EN} 4} 03 -Softwarel ) Examp les
Load "D:%%Embesty\NZP LPC13006LPC11004%EM-LPC1100 (M) 4% EM-LPC1100-VO128 (EN} 4 03—Software’ y Examp les

< I >
] =] Buid Cukput | _EFind in Files |ﬁBrowser |

Download code to flash memory Coocox Colinkz Debugger

5.4 Download the routine using ISP

1. Install FlashMagic. Double click FlashMagic V5.53.exe in the directory 04-Tools of CD-ROM and install it.
Or you can download the lateset version in the internet and install it.

2. Keep JP2 jumper closed and press RESET button on the board.

3. Close all the HyperTerminal application and ensure the connection between UART interface of the board and

the COM of PC using serial cable.

4. Open FlashMagic and set as follows:

1) Click menu “Options”->"Advanced Options...”
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File ISF | Optioms Tool=s Help

mmsable Hints Update. ..
Select Device... || LPC1114/301 |

COM Port: |COM 1 v]
Baud Rate: | 115200 ™
Interface: | None (15F] iVI

=[] Erase all Flash+Code Fid Prot

Dzcillator (MHz]: I1 2.000000 Eraze blocks uzed by Hex File

Hes File: E C:ADocuments and Settingzhddrministratortall_LPCT100_test hex
Modified: Unknown mare info

Step 4 - Optionz Step 5 - Startl

Yerify after progranming [
[ Fill unused Flash

aen block checksums

Start J

Technical on-line articles abaut 3051 and & progranmrming

iy, eracademny, comdfan/docs =

o [ ]
2) Open the interface as shown below. Switch to the Hardware Config tab. Ensure the next figure tick option
selected, then click OK.

Adva.nt:ed Uptions ‘1

| Commurizations | [HﬂdeEle I:'I'ﬁﬁEI" Security | JustIn Time Code | Timeouts | Misc |
se OTR and RTS to control RST and ISP pin
[ ]Keep RTS asserted while COM Port open
T1: |50 mz T2 (100 (15

[Jaszzent DTR and BTS while COM Port open

i Cancel i’ F.

3) Click “Select Device” button and choose the device LPC1114/301. Click OK.
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File ISF Options Tools Help

bEC{Bﬁ > @ H @D

Step 1 - Communic:
LPC1114/201
COM Port: | COM 1

Baud Rate: | 115200

Interface: | Mone [ISP)

] [ ] Erase all Flash+Code Fd Prot
Oscillstor (MHz]: | 12000000 Erasze blocks used by Hex File

Hex File: | C:\Documents and Settingsh\Adrministratortall_LPC1100_test hex

tadified: Unknown more info

Step 4 - Optionz Step 5 - Stantl

Werify after programmmirng Start ]
[ Fill unused Flash

Rotating, fully cuztomizable, remotely updated Internet linkz. Embed thenm in your
application!
vy embeddedhints, com -

SL ABGYR> & H @3

T Device Database
5 |

@ ARM 7 | |UART bootioader ]
|-_| J AR Cartex | | 232KEB [0=00007FFF] on-chip Flash |
# LPCT11101 |RéM blocks: 0210000000 -» |
| Ox100007FF, Ox10000800 - vl
@ LPC1111/200 — | | Ow1DDOOFFF, 010001000 -> =
: # LPC1112/101 | 0=10001FFF
o : @ LPC1112/201 :Elignf?ture: ?‘J 55;3451D[|IZ__IT:I34441 02E]
: |Flash erazed value: Ox
® ::EE::::::;::;E:: | |Code Read Protection location;
| O O00002FC
|High speed communcations supported
H
@ LPC1313
: @ LPC1342
: & LPC1343
v ; i
! LPC1751
m] JEE 8 o] |

| Cancel || DK |

Ratating, fully customizable, remotely updated Internet links. Embed them in pour
application!
wy embeddedhints. com =8

.
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4) Then select serial port, set the baud rate, choose the interface type and fill in the oscillator frequencys.

i:._'..n._-j-ZFlash Nagic = NON PRODUCTION USE ONLET
File ISP Options Toolz Help

BEH Q0 &
S 1- mUnications

LPC1114/3 lock O [Dx000000-0=000FFF]
Eraze block 1 (0001 000-0-001FFF)

Salect Device...

CO Part: [EEIM 1

aze block 3 [0=003000-0=003 ]
Baud Rate: [T15200 vl Easebiock sl i
(]
Interface:[ Maone [I5P) |v ||
] [] Erase all Flash+Code Rd Prot
Ozcillator (MHz]: [1 2.000000 I Eraze blocks used by Hex File

Hex File: | C:ADocuments and SettingzhAdminiztratarsyall_LPCT100_test hey

M adified: Unknown mare info
Step 4 - Optionz Step & - Start!
Werify after programming Charl ]

[ Fill unuzed Flazh

Did vou read the article "Using Flash Memory in Embedded Applications"?

v, ezacademy. comdfagldocsHlazh -
o [

5. After configuration, click menu “ISP”->” Read Device Signature...” and read the deivce.
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Blank Checl ..
Read Security. ..

Bead Device Signature. . .

Tk o e T A PR e
feciol” and oTatuls Dy le,

Q Display Memory. ..
a Eraze Flaszh. ..

Rk o
fulalugs

Erase Flazh FPages
¢ Verif aze all Flazh+Code Rd F'rqt
Ocil g : FELLY aze blocks uzed by Hex File
Reset
-
Hex| &P Start Bootloader. .. LPCT100 testhes | | Browss.. |
Fead Clocks more info

Configuration

@ Device C I .
W Cyclic Redundancy Check. =i el

Vel ng Read NISE S art ]
CIFil

ik
erial Humber.

el
~ | Enable SoftICE
Ak
Additional Security Bits. .
Your Vi date: Bootlcader Academy
AL ol elaind k=
—

If read success,it displays the Device ID,Bootloader Version and Serial Number. See it as below.

IFevice Signature E

t anubacturer [0 Ox l_

Device [0 1; EI:-:I_

Device [0 2 EI:-:I_
Device |0 O IW

Bootloader Wer: 7.0

Serial Nurnber; | 67433789 13320393383 1267276683 4110417922

6. After completing step 5, click “Browse...”button and choose the target HEX file. Ensure the option “Verify
after programming” selected.
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File ISF Optioms Tools Help

GEH QD@ > 9 H @3
Step 1 - Communications

LPC1114/301

Select Device...

COk Port: | COM 1

|v|
Baud Pate: | 115200 M
|v|

Interface: | Nane [I5P]

_ [ Eraze all Flazh+Code Rd Prat
Oscillator (MHz]: | 12000000 Eraze blocks uzed by Hex File

Hex File: | C:ADocuments and Settingshddrministratortall_LPCI100_test hes Brovesze. ..
Modified: Unknowmn more info
Step 4 - Options Step 5 - Start!
Werfy after pru:ugramming] Start ]

[ Fill unuzed Flazh

Fatating, fully customizable, remately updated Internet links. Embed them in wour
applicationl
wny. embeddedhints. com -

o

7. Click “start”button and start to download. After download complete, be sure the jumper JP2 disconnected.

After reset, the development board start to run the application just downloaded.
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Appendix A: After-sale Service

Embest is at your service, and we have special Technical Support Engineers to provide support and consultation
in forms of telephone, E-mail, Fax and so on.

* TEL: +86-755-25621715

* FAX: +86-755-25616057

* Technical Support E-mail: support.en@embedinfo.com

The Development Specialist Of Embedded System EIYs
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