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Introduction

This document provides information on the LPC4357-EVB, a development platform for the NXP dual-core Cortex-
M4 and Cortex-MO controller, brought to you exclusively from element14 .

1 Quick Start

1.1 Unpacking

e | PC4357-EVB Board
e USB Cable

Figure 1-1: LPC4357-EVB Board
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1.2 Connecting cables

+4  Power supply: USB power (J7) or 5V DC power adapter at J8
+ JTAG Debugger Connector : J9. Connect a Keil ULink adapter (or similar debugger) here.

Embest and element14 are trademarks of Premier Farnell plc 5
© 2013 Premier Farnell plc. All Rights Reserved
NXP and the NXP logo are trademarks of NXP Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off.



Exclusively from LPC4357-EVB: Development platform for Dual-Core LPC4357

E|ement U Doc ID: LPC4357EVBUM

Rev.0.1,01/12/2013

1.3 Jumper Setting
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Table 1-1 Boot mode jumper settings

Boot mode 1 2 3 4 Description
USARTO UP UP UP UP Boot from device connected to USARTO using pins P2_0 and P2_1. For
flash parts, enter UART ISP mode.
SPIFI DN uprP uprP UpP Boot from Quad SPI flash connected to the SPIFI interface on P3_3 to P3_8
EMC 8-bit UP DN UP UP Boot from external static memory (such as NOR flash) using CSO and an 8-
bit data bus.
EMC 16-bit DN DN UP Up Boot from external static memory (such as NOR flash) using CSO and a 16-
bit data bus.
EMC 32-bit UP UP DN UP Boot from external static memory (such as NOR flash) using CSO and a 32-
bit data bus.
USBO DN UpP DN uprP Boot from USBO.
USB1 up DN DN UP  Boot from USB1.
SP|(SSP) DN DN DN Up Boot from SPI flash connected to the SSPO interface on P3_3 (function

SSPO_SCK), P3_6 (function SSPO_MISO), P3_7 (function SSPO_MOSI), and
P3_8 (function SSPO_SSEL).

USART3 UP UP UP DN Boot from device connected to USART3 using pins P2_3 and P2_4. For
flash parts, enter UART ISP mode.
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1.4 Board Parameter

e Supply Voltage: 5 Volts DC (Provided by power adapter)
e Supply Current: 0.5A

e Board Size: 105cm*75cm

e Weight: 50g

1.4.1 Physical Size

Figure 1-3 Board top side
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Figure 1-4 Board bottom side
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Figure 1-5: LPC4357-EVB block diagram

| USER interface Switch

LCD
Interface

USB HOST

Audio
infout

SPI flash

Speaker

LPC4357-EvB

| User keys Joystick

1.4.2 Peripherals:

1. LCDinterface for a QVGA LCD module (sold as an optional accessory)
2. Audio codec and audio jacks

3.  Two USB ports, one HS (High speed USB host) port and one FS (Full Speed device) port
4. 3-axis accelerometer from Analog Devices

5.  Five user input switches

6. Joystick (Five way switch)

7. OneuserLED

8. One ISP switch and one reset switch

9. Boot select switch

10. Crystals for controller, RTC and audio codec

11. On board USB host power switch

12. 20-pin Cortex debug header

Main chip:
LPC4357

Power
Supply

USB Device |
ITAG
Jumpers

SDRAM
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1.5 IDE and Debugger installation

- Recommended PC system configuration as below:

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

USB interfaces

A serial interface

Windows XP operating system

O O O O O

- Debugger: ULINK2 or equivalent

- IDE: KEIL MDK v4.53 Integrated Development Environment. You can download from
www.element14.com/lpcmm

The following steps show the steps for installation of Keil MDK v4.53.

Figure 1-6: Keil MDK Installation 1

Setup MDK-ARM ¥4.53 : x|
- - - T
Welcome to Keill 1 Vision KE I L
Feleasze 52012 Toals b},. ARM

Thiz SETUF program installs:
MDE-ABRM Y453

Thiz SETUF program may be used to update a previous product inztallation.
However, you should make a backup copy before proceeding.

[t iz recommended that wou exit allwWindows programs befare continuing with SETUP.

Fallows the inzstructionz to complete the product installation.

— Fel pizand Setup

<< Back Cancel |
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Figure 1-7: Keil MDK Installation 2

Setup MDK-ARM ¥4.53 ) x|
- M
License Agreement KE I I
Pleaze read the following licenze agreement carefully. Tools b}-‘ ARM

To contife with SETUP, wou must accept the termsz of the Licenze Agreement. To accept the
agreement, click the check box below.

EMD USER LICEMCE AGREEMEMT FOR MDi<-AR M ﬂ

THIS END LISER LICEMCE AGREEMEMT {'LICEMCE" IS A LEGAL AGREEMENT
BETWEEM wOL! (EITHER A SINGLE IMNDIMIDUAL, OR SINGLE LEGAL EMTITY) AMD
ARM LIMITED {"ARM") FOR THE USE OF THE SOFTWARE ACCOMPANYING THIS
LICEMCE. ARM 15 OMNLY WILLING TO LICEMSE THE SOFTWARE TO YOU O
COMDITION THAT YO ACCEPT ALL OF THE TERMS IM THIS LICEMCE. BY
CLICKING " AGREE" OF BY INSTALLING OR OTHERWISE UISING OR COF‘YINGll

V¥ | agree ta all the terms of the preceding License Agreement

— kel pyisond Setup

£{ Back Mt > Cancel |

Figure 1-8: Keil MDK Installation 3

X
Folder Selection KE I E
Select the folder where SETUP will inztall files. Tools I:I}" ARM

SETUP waill install px'fiziond in the following folder.

To inztall to thiz folder, press 'Mest'. To install to a different folder, press ‘Browse' and select anather

folder.
Destination Falder
C:Akeil Browse ...
— Kelpiziond Setup
<¢ Back Meut > Cancel
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Figure 1-9: Keil MDK Installation 4

Setup MDK-ARM ¥4.53 x|

Customer Information KE I E

Pleaze enter pour information. Tools b}" ARM

Pleaze enter your name, the name of the company for whorn you work, and your E-mail address.

First Marne: I:-c:-w-c

Laszt Mame: I_I,I_I.J_I,I

Compary M arme: IShenzhen Embest Technology Co. Ltd.

E-mail: I:-:H:-:@embedinfn.cnm

— kel pyisond Setup

£{ Back Mt > Cancel

Figure 1-10: Keil MDK Installation 5

Setup MDK-ARM ¥4.53 x|

Setup Status KE I E

Tools by ARM

P izion Setup is performing the requested operations.

Inztall Files ...

|nztalling Sakd7 s

un

— kel pyiziond Setup

£{ Back I [t = I Cancel
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Figure 1-11: Keil MDK Installation 6
x
- - - M
File installation completed KE I I

Tools by ARM

Rizion Setup has installed all file: successhlly.

v Retain cument pision configuration.

v Add example projects bo the recently used project list.

Simulated Hardware j

" Prezelect Example Projects for

— kel pyisond Setup

44 Back Cancel |

Figure 1-12: Keil MDK Installation Completed
Setup MDK-ARM ¥4.53 3 x|
Keill 1 ¥isiond Setup completed KE I ITM

bDK-ARM Wé 53 Tools by ARM

RWizion Setup has performed all requested operations successfully.

¥ Launch Diiver Installation: "ULINE Pro Driver ¥1.0™

[¥ Show Beleaze Motes.

— Kelpiziond Setup

<< Back I Firnigh I Cancel
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2 Blinky LED Demo Example

All software and examples can be downloaded from www.element14.com/lpcmm

Here we choose a simple LED_Blinky as the running demo.

® Double click to open the project. (path: \GPIO\Gpio_LedBlinky\Keil\Gpio_LedBlinky.uvproj)

2.1 Building the project

There are 3 kinds of configuration for download or debug: Inflash (internal flash memory), SPIflash (external SPI

memory) and InterSRAM (Internal SRAM).

Note: The board boots up from internal flash as priority as compared to external memory (including SPI
FLASH ). To boot from external SPI Flash, you must erase the internal flash memory and set the jumpers as

below. For other boot settings please refer to chapter 1.3

For this example we will use the Inflash configuration.

Choose Inflash module, and click the “Build” button or “F7”.

File

Figure 2-1: InFlash configuration

Edit View FProject Flash Debug

H(W)D: \ny software\LPC4357-EVE\Examples\01-GPI0\Gpio_

Feripherals

T

NG @ | & @

&

|Project Internal SRAM ipio_LedB
=-%=3 InFlash En = |

E‘E Startup 13 | *#&#+F®
startup [PC43xx. = 14 * Zofi
=-£5 CMSIS-CMa 15 | * whit
system_LPC43xx. o 16 | ¥ proo
-5 Drivers 17 | * NP

. lpeddux_gpio. e 15 ¥ use

b [#] Loe43xx sen. o 19 L % rmowme
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Figure 2-2: Successful Build

Build Cutput

compiling lped3xx _gpio.c...

compiling lped43xx_scu.c...

compiling lpeddxx_cgu.c...

compiling Gpio LedBlinky.c...

linking...

Program S3ize: Code=3218 RO-dats=1554 RW-data=84 ZI-dats=2052

FromELF: cresting hex file...

Uzer comwand #1: D:\Eeild\\ARMVEINVELfDuwT.exe .4 InFlash\exawple.axf BASEADDRESS (0x1A000000)
ELFDWT - Signature Creator VWi.1

COPYRIGHT Keil - An ARM Company, Copyright (C) 201z

+#% Updated JFignature over Range[32] (0x1A000000 - 0Ox1A000018) : EOx1A00001C = Ox43FFFOSL
**%% Propessing completed, no Errors.

"% InFlash)example.axf” - 0 Error(=s), 0 Warning(s) .

2.2 Download the project

2.2.1 Set up the Debug configuration

e  (Click on the Configuration icon as shown below

Figure 2-3: Configuration icon
F e o == E

[ | InFlash vlﬁg‘;ﬂ | -

x ¥] Cpioc_LedBlinkr._ c
| 1E;*w*w*w*w*w*w*w*w*w*w*-

e Under the “Debug” tab; select ULINK2 as the debugger. Click on “Settings”

Figure 2-4: Debug configuration

Y. Dptions for Target "SPIFI 64MB | 5[
Device I Target I Output I Listingl Uszer I C/CH I As=m I Linker Debugz |[Utilities I
™~ Use Simulatar Settings | I(':' Uee: IULINKZ;"ME Cortex Debugger ﬂ Settings |I
[ Limit Speed to Real-Time
v Load &pplication at Startup v Fiun ta main) ¥ Load Application at Startup IV Fiun to main()
Initialization File: Initialization File:

I J Edit...l I.\SPIFIB4MBDebug.ini J Edit___l

Festare Debug Session Settings

Restare Debug Session Settings
I Breakpoints W Toolbox W Breakpoints ¥ Toolbox
¥ ‘watch Windows & Performance Analyzer ¥ wiatch windows
¥ temary Display V' Memary Display
CPU DLL: Parameter: Drriver DLL: Parameter:
ISAHMEMS.DLL | ISAHMEMS.DLLI
Dialog DILL: Parameter: Dialog DLL: Parameter:
|DEM.DLL I-pCM4 |TEM.DLL I-pCM4

(1):4 | Cancel | Defaults= | Help |
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e Under “Settings” ensure the debug adapter settings are as shown below. Click “OK” to
accept.

Figure 2-5: Debug Adapter Settings

Cortex-M Target Driver Setup . = - ﬂ

Debug ITrace I Flash Downloadl

— ULIME USE - JTAG/SW Adapter—] |- 5% Device
Serial No: IVDS12UAE -] IDCODE | Device Name [ Move
SWDIO | @ 0228401477 ARM CoreSight Sw/-DP
ULINK ¥ersion: [ULINKZ S e e
Device Family: IColtex-M Downl
i ior: |41 . . e
Firmvware Yersior IV'I 42 L S
v Swil PUrl:ISW 'I £ Manual Configuration Device Mame: I
Max Clock: [1MHz  +] pod | [Delete | [Update]  Rien |
—Debug
Connect & Reset Option Cache Options [Download Dptions
Connect:INormaI j Heset:IVEETHESET j V¥ Cache Code ™ Werify Code Download
¥ Reset after Cannect v Cache Memary [™ Download to Flask

0K Cancel Help |

2.2.2 Download

Download the code by clicking on the icon as shown below

Figure 2-6: Download

\my software\LFC435T-EV¥B\Example=i01-GPI0YGpio LedBlinkyhiE

File Edit Yiew Project Flash Debug Peripherals Tools SVCS 3

I=2" N NEEEEY - Lo 2
A2 InFlash § - KA

|P:r{}_1'ent %% Download _Ledﬂlink_v_ c ]_
Downleoad cede to flash memory
=4 InFlash =) © @ingroup GPI
E£5 Startup 40 LANCR
b startup [PC43xx. = 49 w
E-E5 CMSIS-CM3 42
system_LPC43xx. o 43
25 Drivers g FEEEEEEEEEERFERD
lped3xx_gpio. o 45 ffdefine LED1 Bl
' lpod3m_scou o 46 fdefine LED1 PC
1 Tnrd&xy rem - 47
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Successfully download as below:

Load "D:%V'\my softwareh '\ LPC4357-EVE" W Examplesi01-GPION W Gpic
Erase Done.

Programming Done.
Verify OK.
4

e Reset the board. You can see the LED D6 is blinking.

2.2.3 Debug

Click the debug button ﬁ after building the example. As below:

e\LFC4357—FE¥B\Exampl es\01-GFI0\Gpi edBlinky\EeiliGpi i 3 1 M ¥iciond ] ] zl

File Edit Niew Project Flash Debug Peripherals Tocls SVCS Window Help

i=1= K-, B i @ delar BEW . ®
P arao @ HEBEE - i R R
Fezisters o x‘ Dizazzembly 1 x‘
[ I Value 114: return c_entry(l; ;I

C 115: }

ore
116:

117: #ifdef DEEBUG
1B AR R R R R R R A A R AR A A T R AR AR R AR AT R A AR AR A E AR N A AR A AR TR RAARA RS

119: * Qfbrief Reports the nsme of the source file and the source line muber

a

Gpio_LedBlinky. c r

startun_LPC43xx. 5 ]

- X
Ox. ..
Ox... 106 © -
Ox... 107 [-]/* With ARM and GHS toolsets, the entry point is maini) - this will
Ox.... 108 allow the linker to generate wrapper code to setup stacks, allocate
S:... 109 heap area, and initcialize and copy code and data segwents. For GHNU
110 toolsets, the entry point is through _ starti) in the crtl_gnu.asm
111 file, and that startup code will setup stacks and data */
11z int main(void)
113 {
-~ Banked DD 114 ‘ return c_entryi):
- Systan 115 | ) -
E- Internal 116
;i\ 117 [J#ifdef DEBUG
WP PR TR R R e E R e T T
3360 118 * [@brief Reports the name of the source file and the source line number
0. 1z0 | * where the CHECK_FARAM error has occurred.
B 121 | * @param[in] file Pointer to the source file name
1zz # [Aparsn[in] line asSgert_param error line source nunber

123 | * Breturn  None
124 | At R AR R R R R R AR A R R A AR AR A AR A E R A AR A AR AR AT R AR AR A ARE AR R TR A ARE AR
125 | void check failed({uint8 t *file, uint3i2 t line)

128 1

127% /% User can add his own implementation to report the file namwe and line number,
128 ex: printf|("Vrong parameters value: file %5 on line 3dhri\n", file, line) */
123

130 /% Infinite loop */ hd
= Registers r 4] |

Command n x|[call Stack + Locals R x|
2| Fane | LocationfValue | Type \
*#% Restricted Version with 32768 Byte Code Zize Limit - @ main |Dx1AUDUD4E ‘int £0 ‘
**% Currently used: 4556 Bytes (14%)
-
< | »
>
ASSIGN BreakDisable BreakEnable EreakKill EBreaklist EBreakSet | h;‘JCa:ll Stack + Locals ¥
[ |[TLINE2/ME Cortex Debuel[ti: 0.00033600 sec |[L:114 C:1 | [c2P] | [scEL]] .
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3 Major Functional Modules

3.1 Processor

The LPC43xx are ARM Cortex-M4 based microcontrollers for embedded applications which include an ARM
Cortex-MO coprocessor, up to 1 MB of flash, up to 264 KB of SRAM, advanced configurable peripherals such as the
State Configurable Timer (SCT) and the Serial General Purpose I/O (SGPIO) interface, two High-speed USB
controllers, Ethernet, LCD, an external memory controller, and multiple digital and analog peripherals.

The LPC43xx operate at CPU frequencies of up to 204 MHZ.

The ARM Cortex-M4 is a next generation 32-bit core that offers system enhancements such as low power
consumption, enhanced debug features, and a high level of support block integration. The ARM Cortex-M4 CPU
incorporates a 3-stage pipeline, uses a Harvard architecture with separate local instruction and data buses as well
as a third bus for peripherals, and includes an internal pre fetch unit that supports speculative branching.

The ARM Cortex-M4 supports single-cycle digital signal processing and SIMD instructions. A hardware floating-
point processor is integrated in the core.

The ARM Cortex-MO coprocessor is an energy-efficient and easy-to-use 32-bit core which is code- and tool-
compatible with the Cortex-M4 core. The Cortex-MO coprocessor, designed as a replacement for existing 8/16-bit
microcontrollers, offers up to 204 MHz performance with a simple instruction set and reduced code size.

For more information, please refer to: http://www.elementl4.com/community/docs/DOC-51065

MPU GFDMA Audio PLL
Upto 1 MB
Dual Bank
Brownout ARM
ARM CORTEX-M4 NVIC USB PLL Cortex-M0
Power-on Up to 264 KB
. i . Debug Watchdog
Floating Point Unit Tiga IRC IPC NVIC
SYSTEM F
SPI Flash Motor Ctrl Serial State Config

2 x CAN 2.0B rartaca 4 x UART PVWM GPIO Trer

2 x HS External 4 x 32-bit

USB 2.0 Mem Ctrl 2 x =S Timers
T e e e OTPKBY AESI

Storage Decryption
Ethernet
SDIO 2x1C RTC
MAC & SECURITY
LCD Quad Enc 2% IS Alarm 2x8Ch 10-bit
Controller Interface X Timer 10-bit ADC DAC
ANALOG
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3.2 Memory

The LPC4357 processor features an external memory controller (EMC) and SPI Flash Interface (SPIFI). On the
evaluation board, two kinds of memory devices are connected:

- One 256Mbits SDRAM using the EMC interface.
- One 256Mbits Spansion NOR Flash using the SPIFI interface

Figure 3-1: SDRAM module

us
EMC AQ BOOT3 23 2 EMC DO /]
N_EMC Al 24 | A0 DQO 37 EMC D1
EMC A2 75 ﬁ;_ BS; 5 EMC D2
EMC A3 26 |42 e[ EMC D3 /]
EMC A4 29 B EMC D4
NEMC A5 30 | A4 DQ4 g EMC D5
N\_EMC AB BOOTO 31 ﬁg ng 1 EMC D6/
EMC A7 BOOT1 32 13 EMC D7__/]
NEMC_AB BooT2 33 | A7 DQ7 35 EMC DB
N.EMC_AD 39 ig ng 44 EMC D9/
EMC_A10 435 iy ostoif k.- EMC D10 /]
EMC Al1 35 a7 EMC D11
NEMC_A12 36 ﬁ}; BSE 43 EMC D12
s o EMC D13 /]
EMC A13 20 51 EMC D14
EMC_A14 21 | BAO DQ14 53 EMC D15
BA1 DQ15 e
EMC CKEO 37 1 i
= CKE VDDA
N EMC_CLKO I 2 o g
VDD3
EMC_DMTO 15 3
EMC DMT1 39 | DML VDDQ1 5
DOMH  VDDQ2 |3
: vDDQ3
EMC_nCAS 17 a9
EMC nRAS 78 | /CAS vDDQ4
IRAS 5
vsS1 H
EMC_nWE 16 f - o ot
EMC _nDYSO0 19 B
ics vSsQ1 5
VSSQ2 |5&
. VSSQ3 =5
»—= NC VSSQ4
MTABLCT16MIGAZ =
Figure 3-2: NOR Flash module
VCC3V3 u16
% T e SPI SIO3
¥—=— NC1 e s
SPI CS
X—q—f‘ NC2  /CS =
*—g | NC3 3 SPI MISO
_le o9 T Hgﬂ SO
= Mt NC5 =1
100an% L A SPI SI02
*— NC7 , 5 o
. (BN
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GND SCK L
- S25FL128POXMFI001
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The processor is configured in IS mode to interface with the stereo audio coder-decoder -UDA1380. Audio input

can be provided through J5, and output either on the headphone out (J6) or Speaker(SP1).

Exclusively from
elementiu

3.3 Audio
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3.4 USBHOST and USB Device
USBO can be configured as USBO Host/Device/OTG mode, and the USB1 can be configured as Host/Device.

LPC4357-EVB: Development platform for Dual-Core LPC4357

J4
USB-AF-4 o
oo |73 5 2
USB_A §
1 [2(3 |4 g
2 VCC3V3
F1 USBO_VBUS  R49 R51 15K — J7 USB Micro B
F2 USBD_DP AN A USBD_VBUS FB7 o
G2 USBD_DM ME z\ R58 £ RS9 BLM15HGBO1SN1D !
HE RS0 33R RS2 15F= ALK 3L
J12 USBD_PWR_EN 1 8
K11__USBO PWR FAULT 1 EEQ_AOUTTS H———cesy
S V33 X—i FLG B GND 2—_|_
TR B ENB OUT B X ——
% = BLM1SHGEDISN1D INI5Z6M-HINOPB ;
00nF J100nF B4 I“
BLM15HGED1SN1D
R54 33R
VWG
M‘
B o
3.5 SDcard
S[)J 9C}‘-‘\RD VeCava
4
SD_DO ol B ‘“’%[1) 9
SD_D1 Bl 4 B i
SD D2 i = o Lt c41
& SD D3 2 oL T 47uF/6.3V
SD CMD 3 | 2 13
SDCK 5 |CMD  Go7
CLK  Gb =X
G7 [5—X
\_FSS
MEM205500-190-01-A —
3.6 User keys
The board offers five user keys, controlled by GPIOs.
— vCoaa e
i T L L I | ke
EYQ l_!"g L]
CM 100nF
1 _ﬂH_?..Iger
kv —B
[:'?2. 100nF
1 i 2T
S —=8 &
C73|| 100nF
o Lucery
=3 z :
B’i"d' 100nF
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1 el 3
sEvs —Zh 9
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3.7 Joystick
The kit equips a Joystick, controlled by GPIOs.

—'Hl

vCeavs
e
% R34 % R35 LR % R37 % R38 i
10K 10K 10K 10K 10K e
REYy 2 | Selection A
s
3
Hoow |[QOP
5| LEFT
RIGHT
kS A
sl ces sl css sl a4 sl _ce3 sl ce2 5
T 100nF T1000F T 100nF T 100nF T 100nF COMMCR
Ra2
100R

3.8 LCD

A 4’ 480*272 LCD is optional module. Here we offer its hardware interface.

L o
e
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Touch Screen control

3.9 Touch Screen

module.
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4 Software examples for testing Peripherals

We offer relevant software to test the hardware functionality on the board. All the projects are running in Keil-MDK
v4.53. All software and examples can be downloaded from www.elementl4.com/lpcmm

4.1 GPIO
4.1.1 GPIO Key

® The project describes how to use keys through GPIO controller.
e Setup:
o Power supply: USB device (J7) or power line (J8) connection.
o JTAG Debugger Connection : One end is connected to JTAG interface on the board (J9), the other to
PC.
o Turn on the switch (SW2) if you choose the power line support.
o Build the project, and Download the image to the board
® Result:
o Reset the board. Press any key (K1~K5 or joystick), the LED D6 is on, and off if you release.

4.1.2 GPIO Led Blinky

® The project describes how to use LEDs through GPIO controller.
e Setup:
o Power supply: USB device (J7) or power line (J8) connection.
o JTAG Debugger Connection : One end is connected to JTAG interface on the board (J9), the other to
PC.
o Turn on the switch (SW2) if you choose the power line support.
o Build the project, and Download the image to the board

e Result:
o Reset the board. The LED D6 is blinking.

4.2 DUAL CORE
4.2.1 Int Demo

® The project demonstrates how the dual cores communicate through interruption.
e Setup:
o Power supply: USB device (J7) or power line (J8) connection.
o JTAG Debugger Connection : One end is connected to JTAG interface on the board (J9), the other to
PC.
o Turn on the switch (SW2).
o Build the project, and Download the image to the board
Note: first build MO image, and then M4. After building, download M4 image into the board.

e Result:
o Reset the board. The LED D6 is blinking.
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4.2.2 Mailbox Demo

e The project describes how the dual cores communicate through mailbox function.
e Setup:
o Power supply: USB device (J7) or power line (J8) connection.
o Headphone connection: use a earphone to connect the board (J6).
o USB Stick: 2GB capacity
= Copy the psy.wav to the USB Stick root directory. (You could use your own .wav file, but ensure
to rename it as psy.wav)
o JTAG Debugger Connection : One end is connected to JTAG interface on the board (J9), the other to
PC.
o Turn on the switch (SW2).
o Build the project, and Download the image to the board
Note: first build MO image, and then M4. After building, download M4 image into the board.

e Result:
o Reset the board. Then insert the USB Stick, and listen to the audio output from either the speaker

or the headphone.

4.3 PS Audio

e The project describes how to use 12S controller to play audio files.
e Setup:
o Power supply: USB device (J7) or power line (J8) connection.
o Headphone connection: use a earphone to connect the board (J6).
o JTAG Debugger Connection : One end is connected to JTAG interface on the board (J9), the other to
PC.
o Turn on the switch (SW2)
o Build the project, and Download the image to the board

e Result:
o Reset the board. You can hear the warning sound from either the speaker or the headphone.

4.4 LCD Demo

e The project describes the LCD display.
e Setup:
o Power supply: USB device (J7) or power line (J8) connection.
o LCD connection: connect the optional LCD to the board.
o JTAG Debugger Connection : One end is connected to JTAG interface on the board (J9), the other to
PC.
o Turn on the switch (SW2)
o Build the project, and Download the image to the board

®  Result:
o Reset the board. You can see a beautiful picture displayed.
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4.5 USB CDC
e The project describes how to make USB device as a virtual COM, working as a serial port.
e Setup:

o Power supply: USB device (J7) or power line (J8) connection.
o USB device connection: connect the board to the computer through the USB device interface (J7).

o JTAG Debugger Connection : One end is connected to JTAG interface on the board (J9), the other to

PC.
o Turn on the switch (SW2)
o Build the project, and Download the image to the board

o Reset the board
o Windows will prompt to install a driver. The .inf file (Ipc18xx-vcom) lies in USB_CDC\Keil\lpc18xx-
vcom.inf
When installation is complete, the virtual COM will show up in the device manager.
Configure the terminal (eg. Hyperterminal) as below:
= Baud rate: 9600; Data bits: 8; Parity: None; Stop bits: 1; Flow control: none
o Press key K1~K5, terminal will show the information as below:

Figure 4-1: Virtual COM demo

I»

You are pressing key?2.
You are pressing key?2.
You are pressing key?.
Yo