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Chapter 1 Overview

1.1 The Microcontroller Introduction

The LPC13xx are ARM Cortex-M3 based microcontrollers for embedded applications featuring a high level of
integration and low power consumption. The LPC13xx operate at CPU frequencies of up to 72 MHz.The
peripheral complement of the LPC13xx series includes up to 32 kB of flash memory, up to 8 kB of data memory,
USB Device, one Fast-mode Plus (FM+) 12C interface, one UART, four general purpose timers, and up to 42
general purpose I/O pins.

The LPC13xx operates in the —65 to +150 °C temperature range, from a 2.0 to 3.6 V power supply. A

comprehensive set of power-saving mode allows the design of low-power applications.

Pevice Type | (s | " | U829 | ewre | AP | sy | SSF | aas | TRCROE
LPC1343FHN33 32 8 Device 1 8ch/10bit 2/2 1 1 HVQFN33
LPC1343FBD48 32 8 Device 1 8ch/10bit 212 1 1 LQFP48

LPC1342FHN33 16 4 Device 1 8ch/10bit 2/2 1 1 HVQFN33
LPC1313FBD48 32 8  — 1 8ch/10bit 2/2 1 1 LQFP48

LPC1313FHN33 32 8 e 1 8ch/10bit 2/2 1 1 HVQFN33
LPC1311FHN33 8 4 e 1 8ch/10bit 2/2 1 1 HVQFN33

1.2 Evaluation Boards Introduction

The EM-LPC1300 ARM-CM3 Board is a brand new, cost-effective but high-performance evaluation tool of the
ARM Cortex-M3 based LPC13xx 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-M3 project.

You can use the Cortex-M3 based EM-LPC1300 Evaluation Board to generate and test application programs for
the NXP LPC13xx 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

® [PCl3xx ARM 32-bit Cortex™-M3 CPU, 72@ An RS232 connection socket (DB9) (support
MHz maximum frequency RS-485/EIA-485)

® 8 LED light tube, a power supply LED ® ]2C interface

® A mini-type USB socket, support for USB 2.0 ® I2C interface connects to external EEPROM
® A BOOT button ® 10-bit ADC Module

® A RESET button ® A JTAG/SWD debug interface
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® 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
event,single edge trigger, active high.

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

SSP SSP LOOPBACK mode test.

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.

UART Use UART to send and receive data through HyperTerminal.

USB_CDC USB Virtual COM port example.

USB_HID USB HID (Human Interface Device) demo.

USB_HID_rom USB HID demo uses functions in rom.

USB_Mem USB Memory Storage demo based on USB Mass Storage Class.

USB_Mem_rom USB Memory Storage demo uses functions in rom.

WDT WatchDog application example.

12C_EEPROM 12C EEPROM Read/write test

TemperatureSensor 12C Temperature sensor test
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Chapter 2 Getting Started

2.1 Product detailed list check

One EM-LPC1300 board
One crosslink serial cable
One USB cable

A product CD-ROM

=

2.2 Documents Description

www.embedinfo.com/en

datasheet

board such as EEPROM ,RS232

File name 7/ Item Description Attribute
EM-LPC1300 User Manual User's manual ® 671KB
V1.0.pdf
EM-LPC1300 Board

) Main board schematics. T 40kB
Schematic.pdf
EM-LPC13xx Datasheet.pdf Datasheet of LPC13xx £ 081kB
EM-LPC13xx Reference
Reference Manual of LPC13xx T 1.68MB
Manual.pdf
Other pdf format files of Datasheet of other components of the
2 992KB

2.3 Version Information

»  The version of the development tools: MDK4.01

2.4 Hardware resource requirements

When we test EM-LPC1300, PC recommended the following configuration:

512M RAM
2 USB interfaces

A serial interface

2.5 Preparations

»  Jumper Settings: JP2 keep open.

2.0GHz (or higher) of the CPU

Windows XP operating system

KEIL Integrated Development Environment installed

»  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.
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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

A\

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 need 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 'S'. 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 bord, 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 ones 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 five.

1)

2)

1))

2)

*

Welcome to Embest

This is EM-LPC1300 test

arm.embedinfo.com

O-LED test 1-BUTTON test 2-UART test 3-USB Memory test

4-12C EEPROM test 5-12C Temperature Sensor test

b I N B T T R I )
o4 X % % % ok % F X X

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-LPC1300 --

-- 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-LPC1300 --
-- 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
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D)

2)

1)

2)

1))

2)

1)

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-LPC1300 --

-- 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: USB Mass Storage test.

After typing ‘3’,it displays the brief information about this test in the terminal.
-- Basic USB Mem Project V1.0 --

-- EM-LPC1300 --

-- USB Memory Storage test --
The USB Memory is automatically recognized by the host PC running Windows which will load a generic
Mass Storage driver. Then you can find this device in PC hardware list. Open “my computer” icon on your
desktop. You can find a new removable storage devices with name “LPC134x USB”. You can also open a
readme.txt file from this device. The content of this file is the brief information about this demo. They are
“This is a USB Memory Device demonstration for the NXP NXP13XX Board with Philips LPC1343.”
4 option: 12C EEPROM test.

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

-- EM-LPC1300 --
-- 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 “I12C EEPROM test success!” in the terminal.
5 option: 12C Temperature Sensor test.

After typing ‘5°,it displays the brief information about this test in the terminal.
-- Basic 12C Temperature Sensor Project V1.0 --

-- EM-LPC1300 --

-- 12C Temperature Sensor test --

-1- Temperature Register value:0x1100
-1- Configuration Register value:0x0

-1- Tos Set Point Register value:0x80
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-1- Thyst Set Point Register value:0x1100

I12C Temperature Sensor test success!
2) 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 “12C 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.
If you don’t want to recompile the default factory routine,you can also use the image file All LPC1300_test.hex
or All LPC1300_test.bin in the directory 02-Images of CD-ROM and download it to your board.

2.7.2 Download the default factory routine

» Use ULINK2 emulator,refer to 5.3 section and download.
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Chapter 3 EM-LPC1300 Development Board Introduction

3.1 Board Interface Overview

LPC1343FBD48 RESET
MiniUSB ] i
l e - 1 JTAG
e P | TG B e
[ u
UART L L 263 [ ¥
) (E5 [A]une L,
., 2 53 [ 0
- o
1 Mini USB B Connector D4 LED3
12 GND D5 LED4
13 UART D6 LED5
J4 Processor External Round Cable D7 LED6
J5 Processor External Round Cable D8 LED7
J6 JTAG Interface D9 LEDS
Ul voltage regulator(1A output current) K1 BOOT Button
U2 LPC1343FBD48 Chip K2 Reset Button
D1 Power LEDO MNI1 | Temperature Sensor
D2 LED1 MN2 | 64Kbit Serial I*C Bus EEPROM
D3 LED2 MN3 | RS232 Transceiver
3.2 Jumpers Settings
ID Name Default Settings Note
JP2 ISP Open Allow user to download the routine using ISP software
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3.3 Hardware Interface Introduction

3.3.1JTAG

A standard 20-pin JTAG connector is implemented on the EM-LPC1300 for any ARM JTAG Emulator, such as
ULINIK2, 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 is implemented to transport USB data, and it also supports USB full speed 2.0.
In addition, supply 5V voltage to the Board through this Mini USB port.

3.3.4 EEPROM

A 64kbit EEPROM is connected to the 12C bus in EM-LPC1300 board.

3.3.5 LM75 Temperature Sensor

A LM75 Temperature Sensor is connected to the I2C bus in EM-LPC1300 board.
3.3.6 LED

EM-LPC1300 provides 8 LEDs D2...9, they respectively connect with P102.0...7 IO pins, and they can be used
for user output. It also contains a power LED DO.
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Chapter 4 Software Resources Introduction

There are 14 test cases in the CD-ROM provided. The directory is 03-software\examples. You can find 15 folders
in this directory. The Common folder contains common source files and head files. The other 14 items are all test
cases used to test the peripherals or functions of the EM-LPC1300 board.

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 EM-LPC1300 UserManual

V1.0.doc documents.

4.1 LED Blinky test

Y

Source code location: 03-Software\Examples\O1-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.Open PC

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

-- EM-LPC1300 --

-- LED1 blinky test --
Then, the LED1 of the board will blinky.
»  Reference manual: EM-LPC13xx Reference Manual.pdf

4.2 GPIO test

Y

Source code location: 03-Software\Examples\02-GPIO

»  Test description: This example describes how to use GPIO port to achieve input event interrupt. GPIO
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-LPC1300 --

-- 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-LPC13xx 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 --
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-- EM-LPC1300 --

-- PMU sleep or deep sleep mode test --
After reset, system pLL, USB PLL, Watchdog oscillator, ADC and BOD will power-down. You can
push "BOOT" button on the board to wakeup. After wakeup, LED1 will blinky.
» Reference manual: EM-LPC13xx Reference Manual.pdf

4.4 SSP test

»  Source code location: 03-Software\Examples\04-SSP

»  Test description: The SSP project is a simple program to test SSP LOOPBACK mode on the
EM-LPC1300 board. 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-LPC1300 --
-- Synchronous Serial Communication test --

SSP Loopback Test success!
If display message “SSP Loopback Test success!”, then the test is successful.
»  Reference manual: EM-LPC13xx Reference Manual.pdf

4.5 SysTick test

»  Source code location: 03-software\Examples\05-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. Open PC

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

-- EM-LPC1300 --

-- SysTick delay test --
LED1 on the board start to blinky immediately after reset.
» Reference manual: EM-LPC13xx Reference Manual.pdf

4.6 Timer32 test

»  Source code location: 03-software\Examples\06-Timer32

Y

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. Open PC

HyperTerminal and push RESET button, you will see the phenomenon below.
-- Basic Timer32 Project V1.0 --
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-- EM-LPC1300 --

-- LED1 blinky delay controled by timer32 test --
LED1 on the board start to blinky immediately after reset.
»  Reference manual: EM-LPC13xx Reference Manual.pdf

4.7 UART test

»  Source code location: 03-software\Examples\07-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-LPC1300 --

-- Please input any key on the keyboard --
Input any key using PC keyboard, the corresponding letter will display in the HyperTerminal.
»  Reference manual: EM-LPC13xx Reference Manual.pdf, MAX3232CSE.pdf

4.8 USB CDC test

Y

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

»  Test description: The Virtual COM port project is a demo program for using the EM-LPC1300 board. It
demonstrates an USB Virtual COM port based on a Windows USB host driver (usbser.sys).

»  Test phenomenon: Connnect board with PC COM using USB cable. Build the program and download
it inside the evaluation board. Push RESET button.The PC will install a virtual COM port on the PC
(see Driver Installation).You can find drive file in directory drive/lpc134x-vcom.inf. After installation
an additional port "LPC13xx USB VCom Port(COMx)" can be found under System/Hardware/Device
Manager/Ports(COM&LPT). Number "x" is not fixed as different PC configuration may have different
"x" displayed on the device manager. The USB host driver assigns "x" dynamically based on the
existing COM port configuration of the system. Open two Hyperterminal windows.One with
"LPC13xx USB VCom Port(COMx)" .One with "Communications Port (COM1)".Connect PC port
COMI1 to the comport on the board and open "COMI1" and "COMXx". Data from COM1 will be echoed
on "COMX" and visa versa. So, this is bi-directional communication between the physical COM port 1
on the board and the virtual COM port COMx on host PC.

»>  Reference manual: EM-LPC13xx Reference Manual.pdf

4.9 USB HID test

»  Source code location: 03-software\Examples\09-USB_HID

» Test description: The HID(Human Interface Device) project is a demo program using the
EM-LPC1300 board.

»  Test phenomenon: Connnect board with PC COM using USB cable. Build the program and download
it inside the evaluation board. Push RESET button. The USB HID is recognized by the host PC running
Windows which will load a generic HID driver. The board LEDs can then be accessed from the PC
through a custom HID Client Program(hidTest.exe). You can check the Vendor ID, Product ID,Version
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Number about this USB HID device. See it as figure below.

Sa.nple HID clTent app W

Device Information

HID Device
|Device 186, UgzagePage Off00, Usage 01 ﬂ
Item Type Item attributes
|DE"v"IEE ATTRIBUTES j endor 1D 0=1fc3
Product [0 0x3
[termis Wersion Murmnber 04100

Cutput [Fipe OUT: u Wiite | SetReport

|Enter COutput

Input [Pipe IM]: | Manitor BUTTOMs I [+

|IZ|E|2E
[LED1 CLED 2

I\ M ey
J J J J Aot | ITI

Click Monitor BUTTONS, then you can lighten LEDI...4 on the board by clicking LED1 button and
control LED2 on or off. by clicking LED2 button.
»  Reference manual: EM-LPC13xx Reference Manual.pdf

4.10 USB HID ROM test

»  Source code location: 03-software\Examples\10-USB_HID rom

»  Test description: This project is also a USB HID demo program using the EM-LPC1300 board. The
only difference is that pll and pin init function program used are all placed in the BOOT ROM. They
are download by ULINK2 or other debugging tools previously and their memory address are
determined at the compile time.

»  Test phenomenon: Connnect board with PC COM using USB cable. Build the program and download
it inside the evaluation board. Push RESET button. The USB HID is recognized by the host PC running
Windows which will load a generic HID driver. The board LEDs can then be accessed from the PC
through a custom HID Client Program(hidTest.exe). The more details are same to 4.9.

» Reference manual: EM-LPC13xx Reference Manual.pdf

4.11 USB Memory Storage test

Y

Source code location: 03-software\Examples\11-USB_Mem

»  Test description: The Memory project is a demo program for the Embest EM-LPC1300 Board using
the NXP LPC1343 Microcontroller. It demonstrates an USB Memory based on USB Mass Storage
Class.
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»  Test phenomenon: Connnect board with PC COM using USB cable. Build the program and download

it inside the evaluation board. Push RESET button. The USB Memory is automatically recognized by
the host PC running Windows which will load a generic Mass Storage driver. Then you can find this
device in PC hardware list. Open “my computer” icon on your desktop. You can find a new removable
storage devices with name “LPC134x USB”. You can also open a readme.txt file from this device. The
content of this file is the brief information about this demo.

» Reference manual: EM-LPC13xx Reference Manual.pdf

4.12 USB Memory Storage Rom test

Y

Source code location: 03-software\Examples\12-USB_Mem rom

»  Test description: The Memory project is a demo program for the Embest EM-LPC1300 Board using
the NXP LPC1343 Microcontroller. It demonstrates an USB Memory based on USB Mass Storage
Class. The only difference is that pll and pin init function program used are all placed in the BOOT
ROM. They are download by ULINK2 or other debugging tools previously and their memory address
are determined at the compile time.

»  Test phenomenon: Connnect board with PC COM using USB cable. Build the program and download
it inside the evaluation board. Push RESET button. The USB Memory is automatically recognized by
the host PC running Windows which will load a generic Mass Storage driver. Then you can find this
device in PC hardware list. Open “my computer” icon on your desktop. You can find a new removable
storage devices with name “LPC134x USB”. You can also open a readme.txt file from this device. The
content of this file is the brief information about this demo. The detail phenomenon are same to 4.11.

» Reference manual: EM-LPC13xx Reference Manual.pdf

4.13 WDT test

Y

Source code location: 03-Software\Examples\13-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 0xAA 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-LPC1300 --

-- Feed watchdog timer to prevent it from timeout test --
LEDI starts blinky after reset. Press BOOT button, WatchDog can’t be feeded, so it resets system.
After system reset, LED1...8 are all turned on and LED1 resume blinky. Description Information is

displayed in the terminal.
PIOINTO_IRQHandler!

-- Basic WDT Project V1.0 --
-- EM-LPC1300 --

-- Feed watchdog timer to prevent it from timeout test --
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WatchDog Reset!
» Reference manual: EM-LPC13xx Reference Manual.pdf

4.14 12C EEPROM test

Y

Source code location: 03-Software\Examples\14-12C_EEPROM

»  Test description: This testcase configures I12C 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-LPC1300 --
-- 12C Read/Write EEPROM test --
12C EEPROM test success!

» Reference manual: EM-LPC13xx Reference Manual.pdf, M24C64.pdf

4.15 12C Temperature Sensor test

Y

Source code location: 03-Software\Examples\15-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-LPC1300 --

-- 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-LPC13xx Reference Manual.pdf, LM75.pdf

The Development Specialist Of Embedded System REDY

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/2881802/EM-LPC1300.html

PR, v 0o, LwiTeD

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. MDK4.01 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
EM-LPC1300 Evaluation Board in the directory of 04-tools\Realview MDK4.01, or you can download the latest
version from Keil website www.keil.com. Double click the installation file setup.exe; finish Keil pVision4

installation under the guidance of the installation wizard. The installation interface as follows:

x|
Welcome to Keil n Vision3 DZ KE I E

Releaze 1042009 An ARM® Company

Thiz SETUP program ingtalls:
RealView Microcontroller Development Kit v4.01

Thiz SETUP program may be uzed to update a previous product installation.
However, you should make a backup copy before procesding.

It iz recommended that you exit all Windows programs before continuing with SETUP.

Follaw the instructions to complete the praduct installation.

Cancel

5.2 Compile routine

5.2.1 Open aroutine

Enter in the folder of 03-software\Examples; Open the Embest LPC1300.uvproj file in the project directory of
one routine. For example: \03-Software\Examples\01-Blinky\project\Embest LPC1300.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.
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Optinns for Tarcet Embest LPCISO0E W

Dlevice l Target Output ]Listingl User ] C/CH ] hsm ] Linker l Debug l Utilities]

[ Select Folder for Objects... " Mame of Executable: |Embest_LF'E1 300

{* Create Executable: AOB‘Embest_LPC1300

Iv Debug Information | Create Batch File

v Browse Information

" Create Library: AObPREmbest_LPC1300.LIB

0K | Canamel | DNefanlts | 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.

Optinns Tfor Target Embest LPCI300F W
Ilevice] Targzet I Dutput] Listing WUser ]Cfl:++ I A=m ] Linlker I Tebug ] Utilities]

Run Uzer Programs Before Compilation of a CAC++ File
~ Runt: | []r oose
T Runbz | [.]r poste

Fiun User Programs Before Build/Febuild
T Run#l | [.]r ooss

™ Runtz | El'_ DOSTE

Run User Programs After Build/R ebuild
Fiun #1: “D:'\Keil"-.-’-\F!M\BIN4D\fmmelf.exe ~bin -0 . Aobj/Embest_LPCT300.bin ..n"Dbi.n"Embest_LF'u [~ DOS1E

~ Runtz | []r oose

[v Beepwhen Complete I Start Debugaging

0K || Bl || Defaults

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

»  .Jobj/Embest LPC1300.bin the directory and file name of the bin file you want to create

» ./obj/Embest LPC1300.axf the directory and file name of the axf file you want to convert
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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 Tor Target Blinky 1
Dewvice ] Dutput] Listing] User ] C/CH ] hem I Linker I Debugz I Utilities ]
MNP [founded by Philipz] LPC1343
Code Generation
sital [MHz): [12.0
Operating system: |N0ne j I Use Crozs-Module Optimization
se Micrall o
I Usze Link-Time Code Generation
Read/Only Memom Areaz ReadMwfrite Memaory Areas
default  off-chip Start Size Startup default  off-chip Start Size Halmit
T ROMIT: | | .  RaMI: | | u
 ROM2 | | » T RaM2 | | -
T ROMZ: | | O T OReME: | | u
an-chip an-chip
¥ IROM1; |00 |0+8000 " ¥ IRaM1; |0%10000000  |0:2000 ~
T IROM2: | | » T IRaMz | | u

[1]:4 | Cancel ‘ Tefaults | Help

4) Click project->build, or click the shortcut button to build the routine.

i E Ii0 g f

File Edit View | Project | Flash  Debug  Petipherals  Tools SwCS Window  Help

Mewy p¥ision Project, ..

Mew Multi-Project Workspace. ..

| Project Open Project. ..
-2 Embest LPC Close Project
+ {7 Startup ExbiE
+ i:l Common 3
#-{7 Source Manage
5 {7 Readme

Select Device For Target 'Embest_LPC1300°, ..

;:\ Cptions for Target 'Embest_ LPC1300'..

Zlean karget

Build target

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.
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5.3.1 Debug and Download the routine using ULINK2

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

ions for Target '

%

| cictt | ham

| Linker [rtitities |

Lgger

( N bunger
LN Fio Lones Ueougger
Altera Blazter Cortex Debugger
Luminary Eval Board

Davice | Tarzet | Chatput | Listingl User

7 Use Simulatar
I Limit Speed to Real-Time

#

Settings

o i)

v Load Application at Startup v Rur ta main() v Load

Initialization File:

Iritializatid Sigrum S pstems JTAGS!
e ’—Eorte:-:-MBJ-LINK -
J Ha ikl 5T-Link Debugger _| i

-Restore Debug Seszion Settings Reztan EDllr;terfacF I[Ii'rwer" T

v Breakpoints v Toolbox Iv Breakpoints v Toolbox

W “wiatchpaoints & P& W Watchpoints

v Memory Display v Memary Display
CPUDLL: Pararmeter: Dirivver DLL: Parameter:
|SARMCHM3.DLL |-MPU (SARMCM3DLL | -MPU
Dialog DLL: Parameter: Dialog DILL: Parameter:
DARMPI.DLL  |-pLPC1343 |TAFEMF'1.DLL j-pLF’U 343

Defaults J

Help

2) Check the ULINK?2, optional.

When ULINK2 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 ULINK2 is no problem.

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

lTrace l Flazh [Ic-wnload]

(tl‘qu USB - JTAG/SW Adapte?\

Serial Mo |EIEES

S Device

IDCODE
SWDIO | @ Dx2BA01477

Device Mame
ARM CoreSight S'w-DP

LILINEZ

Cortex-t
1,37

ULIME Wersion: J
[

Device Family:

Firnwsare Yersion: o l—
W SWwil o Pork |Sw - @ |
\- tax Clock: | 1MHz - ‘ | |

Debug

Connect & Rezet Options
_=| Resst: | Hu/ RESET

Connect; |Normal

|v Reset after Connect

=

Cache Optionz

lv Cache Code
v Cache Memamny

Download Options

v erify Code D ownload
| Daownload ta Flash

=]

Cancel
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3) Check that whether ULINK?2 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 ULINK2 has detected
the development board.

Cnrtex—l Target Driver Setup 1
Debug ]Trace ] Flazh [Ic-wnlc-adl
ULIME USE - JTAG/SW Adapter S Device
Serial Mo [IIERERE IDCODE Device Name
SWOID (@ 0x2BAN1477  APM CoreSight Sw-DF
LILINK ersion: |ULINKZ ® o ki | J
Device Family: |Cortew-td

Firmware Wersion: |41, 37 - l—
v S Park | S - ' |

Max Clack: | 1MHz - | | ‘

Debug
Connect & Reset Options Cache Optiong Download Options
Connect: [Nommal v | Reset: |HWRESET  v| | | ¥ CacheCode W Werify Code Download
) sl alizs Carrean lv Cache Memary I Download ta Flash

4) Set the Flash Programmer, configure the Utilities TAB.

Opt:i.uns for Target Embest LPCISO0C

0K | Cancel ‘ Help
|
X

Device] Target] Uutput] Listingl User l C/CHt ] Azm ] Linker] Debug

Canfigure Flash Menu Command

+ Use Target Driver for Flash Programming

[lULINK Cortex Debugger jl Seftings ‘ [v |pdate Target before Debugaing

Init File: | J Edit..

(" Usze Extermnal Toal for Flash Programming

Cummand:| J

Argumentz; |

-

0K Cancel Defanlts ‘ Help

Then click Settings button, it appears:
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Debug ] Trace Flash Download l

Download Funchio FiAM for Algarithm

LOAD { I b Iv Program :

B3 © oS [ e [start [o10000000 — sie: 00800 |

" DonotErase [ Reset and Run

Frogramming Algarithm

Description | Device Type | Device Size | Address Range |

LPC1 2=« AP 32kB Flash On-chip Flash 32k 00000000H - 00007FFFH |

Start: | Size:
Add |
o ][ e ]

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

algorithm by clicking the Add button, as follows:

de Flash Frogrammong Alporithe 1

D escription | Device Type | Device Size | -
H2FM 3F wns 25EKE Flazh On-chip Flazh 206k,
AM29:1 28 Flash Ext. Flash 16-bit 16M
ATSAMI 128kE Flazh Orechip Flash 128k
ATSAMI 128KE Bank 1 Flagh Orechip Flash 128k £
ATSAM3I B4LE Flash Orechip Flash Bk
K.BPEE15U0A Dual Flash Ext. Flazh 32-bit B4
Li35 0= 128kE Flazh On-chip Flazh 128k
Lk35xu= 16KE Flash On-chip Flash 16k
Lb35wum 25EKE Flazh On-chip Flash 2REk
LbA35xxm 32kB Flash On-chip Flash 32k
Lkd3S uem BAkE Flazh Or-chip Flash B4k
Or-chip Flash
hip Flazh
LPCY 7w [4F 128kE Flagh Orechip Flash 128k [Vl
(I add Cancel |

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

Q

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

the status of the debug as follows:
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Ele Edit ‘View Project Flash Debug  Perpherals Tools SWCS  Window Help
=1 AR TR rPRRBT Be@ecoa
RO oo » [HRBEE -
Registers. > 3 X |Disassembly Fols
e Jval“ ] 25: int wain (void) { ]
= Ik 26
£ E{}DXUUUDUFQC B510 PUSH e b B
a7 SystemInit ()7
R2 000000000 28:
29: /% NVIC is installed inside UARTInit file, #%/
i Ox00000F4E F?FFFSDY  EBL.W SystemInit (Ox00000300)
B x 3Df UARTInit (115200) ;
B 000000000 it
B 000000000 OxO00DOFS2 F44F30EL MOV r0, #0x1C200
19 0x00000000 OLANANNFEE FIRFRR22 AT W TADTTmis FOwANOANEANY
RLOD 000000000 s
Rl 0x00000000 T
R12 0:00000000 | [] readmetxt startup LPCL3xc.s —
010000250 [ zsfint main (void) ¢ :‘j
26
27 SvstemInit () ;
- 28
+ Fanked o . . ’
Shaten 29 /% NVIC is installed inside UARTInit file. %/
ittt g 30| UARTInit(115200]:
Mode Thread il
Frivilege Frivilegzed 32 printfi™ n\r-— Basiec Blinky Project ¥i.0 —-%nir"):
Stack HSE a3 printfi™\nir-- EM-LPC1300 --Ynyr™);
States 1500
rintf ("\nlr-— LED1 blinky test —--\n\r"):
Sec 0. 0o015000 g; e g 4 o .
36 /% Config CLEKOUT, mostly used for debugging. */
7 CLEOUT Setup| CLEOUTCLE SRC MATIN CLE ):
as LPC_TOCON->PIOO_1 &= ~0x07:
i LPC IOCON-»PIOO0 1 |= Ox01; £F ELEK BT Lj
= Registers 4 il
Command b > J:I_-X_ call Eta.t!%_i v ax
Pre_Setupi): Stack Franes Valne/Address |
Al @ nain |
LOAD \Ob34Embest LPC1300.axf INCREMENTAL £ DDV;(*‘ I
3 F— — B
= |
ASSIGN BreakDisable BreakEnsble BreakKill BreakList H;';:jca\lstack |;@Loca\s I@Watchl IE'Memoryl |5_|E5'fmhnls
ULINK Cortex Debugger t1:0,00015000 sec  L:i25 Cil

2. Download the routine using ULINK2
1) Check the Flash Programmer’s setting

|

tions for larget Embest LPCI300°

Device] Target] Uutput] Listingl User I C/CHt ] Azm ] Linker] Dabug
Configure Flazh Menu Cormmatnd

* Usze Target Driver for Flash Programming

[lULINK Cortex Debugger jl Seftings ‘ [v |Ipdate Target before Debugging

Init File: | J Edit..

" Use External Tool far Flash Programming

Command:| J

Arguments: |

r

x|

0K Cancel Defaults ‘ Help
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Cnrtex—l Target Driver Setup
Debug ] Trace Flash Download l

Download Functio

FiAM for Algarithm

LOAD - i Iv Program
B3 © oS [ e [start [o10000000 — sie: 00800 |
(" DonotErase [ Reset and Run
Frogramming Algarithm
Description | Device Type | Device Size | Address Range |
LPC1 342 1AP 32kB Flash On-chip Flash 32k 00000000H - D000FFFFH |

Start: | Size:

&dd |

[ o [ ]

www.embedinfo.com/en

=

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

T[ lbest_'('fi 300"

File Edit Miew Project | Flash | Debug Peripherals Tools SWCS  Window  Help
(T

P

29 /* NMIE 43 dnstalled. dhside UARTIhir £ile. */
30 TARTInit (115200 ;

32 printf ("™ynYr-- Basic Elinky Project V1.0 —-‘n\r"):
33 printf {"™ynir-- EM-LPCi300 —-“mnhr"):
| 3 printf {"ynir-- LED1 blinky test —-\n\r"):

DS H@ | % G 5 powioad BB
B @ Erase |
Project Configure Flash Toals. .. - x”
24 Embest_LFC1300 19 j
[#-{17 Startup 20 | extern volatile uint3Z_t timerls 0_counter;
{1 Common 71 | extern volatile uint3Z t timerlé 1 counter;
{77 Source 22
#-{77] Readne 23| /* Main Program */
24
25-int wain (veid) { o
26
27 SystemInit():
28

];Elpr... |@Bo...|{}|=u...|[].,Te...| 4| i
Build Output v X
compiling clkconfig.c... I
compiling main.c...

linking...

Program Size: Code=3776 RO-data=440 REW-data=60 ZI-data=580 |§|
".\Obj\Embest,_LPClSDD.axf" — 0 Erroris), 0 Warningis). v]

] = Build Cukput | i_ﬂFind in Files |ﬂ3rowser |

Download code to Flash memory ULIMK Cortesx Debugger
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