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1. Introduction

This document will describe the example code to test each peripheral function of
LPC17xx on Keil MCB1700 version 1.0 board.

2. Additional condition

2.1 Serial display

All the example codes require UART for display, and must be configured with the
following condition:

Common communication is UARTO port on MCB1700 ver.1 with parameter below:
e 115200 bps
¢ 8 databit

None parity

1 Stopbit

No flow control

Software used on window to communicate via UART is HyperTerminal configured
with parameters configured above:

COM1 Properties @
Port Settings |
Bits per second: } 115200 t}
Data bits: ’8 v}
Parity: ’None v
Stop bits: ’1 vi
Flow control: lNone v
Restore Defaults
[ 0K ] [ Cancel ]
Fig 1. Com port setting on Window
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Note: DO NOT USE HYPERTERMINAL if the content to display is larger than the space
of hyper terminal window (white space), otherwise some characters will be lost (this is
not an error of the UART driver). Error is as shown in Fig 2 when running the DMA

example code.

EIBX

i<

‘& | - HyperTerminal

File Edit View Call Transfer Help

b= 2 DhH &
0x7FDBBO6C  0x0000001B 0x7FDB106C 000000000
0x7FDBBO70  0x0000001C 0x7FDB1070 0x00000000
0x7FDBBO74  0x0000001D 0x7FD01074 000000000
0x7FDBBO78  0x0000001E 0x7FDO1078 000000000
0x7FDBBO7C  0Ox0000001F 0x7FDB107C 000000000
0x7FD00GO8O 000000020 0x7FD01080 0x00000000
0x7FD00O8L  0x00000021 0x7FD01084 D=00000000
0x7FDOBO8S 000000022 0x7FD01088
0x7FDBBOSC  0x00000023 0x7FDB108C 0x00000000
0x7FDBBO%B 000000024 0x7FDB10906 (=000
0x7FDBB0B%:  0x00000025 0x7FD01094 000000000
0x7FDB0098  0x00000026 0x7FD01098 0x00000000
0x7FDBBOOC  0x00000027 0x7FDB109C 0x00000000
0x7FDOBOAB 000000028 0x7FDO10AG 000000000
0x7FDOBOAL  0x00000029 0x7FDO16A4L 0x00000000
0x7FDOBOAS  0x0000002A 0x7FD016A8 000000000
0x7FDBBOAC  0x0000002B 0x7FDB1BAC 000000000
0x7FDOBOBO  0x0000002C 0x7FDO10BO 000000000
0x7FDOBOB4  0x0000002D 0x7FDO10B4 000000000
0x7FDOOOB8  0x0000002E 0x7FDO10B8 000000000
0x7FDOBOBC  0x0000002F 0x7FDO16BBC 000000000
0x7FDOBOCO 000000030 0x7FDO10CO 0x00000000
0x7FDBBOCL 000000031 0x7FDO10BCE 000000000
0x7FDBBOCS 000000032 0x7FDB10C8 000000000

| 0x7FDO0OCC  0x00000033  0x7FDOLOCC  0x00000000

Connected 0:00:34 Auto detect 115200 8-N-1 NUM

Fig 2. Some characters are lost

The solution to this is to use another communication tool, such as Flash magic, or

TeraTerm.

AN10863_1
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Options

Output >>

, 115200

Hello NXP Semiconductors
General Purpose DHMA demo

MCU:

LPC2368

Core: ARMZTDHMI-S
Comunicate via: UARTO - 115.2 Kbps
block of data on DHA On-chip RAM

Source Addr:
Destination Addr:

8x7FDB0000

8x7FDO1000

Size of block data: 256 bytes

36 36 96 36 96 36 36 36 36 96 36 36 36 36 36 36 96 36 36 36 36 36 36 96 36 96 36 36 36 36 96 36 96 36 36 36 36 96 36 96 36 36 36 36 96 36 96 36 36 36 36 36 36 96 36 36 36 36 36 36 96 36 36 36 36 36 36 96 36 36 36 36 6 36 6 36 I HE X .

Press ‘1 to initilize data block?
Init data block...

Source Addr
8x7FDBOOO0
Bx7FDBO00Y
8x7FDBOOO8
8x7FDBBOOC
0x7FDBOO10
0x7FDBOO14
8x7FDBOO18
8x7FDBBO1C
0x7FDB0O20
Bx7FDBBO24
8x7FDB0O28
8x7FDBBO2C
0x7FDBBO3 0
0x7FDBOO34
8x7FDBBO38
8x7FDBBO3C
0x7FDBOO4O
Bx7FDBOO4Y
Bx7FDOOO4S
8x7FDBBB4LC
0x7FDBBO50
0x7FDBBO5 Y
8x7FDBBO58
B8x7FDBOB5C
0x7FDBBO60

Input >>

Source Data
6x 00000000
0x 00000001
0x 00000002
0x 00000003
0x 00000004
0x 00000005
0x00000006
0x 00000007
0x 00000008
0x 00000009
8x0000000A
0x 00000008
0x0000000C
0x0000000D
0x0000000E
0x0000000F
0x 00000010
0x 00000011
8x 00000012
0x 00000013
0x00000014
0x 00000015
0x 00000016
0x 0000060617
0x 00000018

Destination Addr
8x7FDB168688
Bx7FDB1004
Bx7FDB1008
Bx7FDB1086C
Bx7FDB16810
Bx7FDB16814
0x7FDO1618
8x7FDB101C
8x7FDB16828
Bx7FDB10824
Bx7FDB10628
Bx7FDB1682C
Bx7FDB16830
Bx7FDB1034
Bx7FDB1038
8x7FDB183C
Bx7FDB16848
Bx7FDB10844
Bx7FDB1048
Bx7FDB1064C
Bx7FDB16850
Bx7FDB16854
Bx7FDB10858
8x7FDB165C
Bx7FDB1860

36 36 36 36 36 36 3636 36 36 36 36 36 J6-36 36 36 36 36 36 3636 36 36 6 36 36 3636 36 96 6 36 36 3636 36 96 36 36 36 I6-36 36 96 36 36 36 I6-36 36 96 36 36 36 I6-36 36 96 36 36 36 636 36 96 36 I 6 H X X Xk 6% [0

Destination Data

6x 00000000
0x 00000000
8x 00000000
0x 00000000
0x 00000000
0x 00000000
0x00000000
0x 00000000
0x 00000000
0x 00000000
8x 00000000
0x 00000000
0x 00000000
0x 00000000
0x 00000000
0x 00000000
6x 00000000
0x 00000000
8x 00000000
0x 00000000
0x 00000000
0x 00000000
0x 00000000
0x 00000000
0x 00000000

1

Fig 3. Terminal on Flash magic is smooth but response time of display is

slow.
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I Tera Term - COM1 ¥T E“E|E|
File Edit Setup Control Window  Help

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S
Hel lo NXP Semiconductors
A0 demo
- MCU: LPC17:xx
- AFM COTEX
- Communicate wia: UARTO - 115200bps
DM testing @ ADC peripheral to memory
lze &DC with 12-bit rezolution at freg = 1WHz
Yalue ADCO i= displawved by UART, this walue iz taken from destination memory wa
lue of DM& function
Turn the potentiometer to zee how ADC walue chanzes
Bt E R b b b R b b A B R h i ch R R b R R R R i B R

A0OC walue on channe! O: 0000000001
AOC walue on channe! O 0000000001
A0OC walue on channel 0@ 0000000003
A0OC walue on channel O0: 0000000732
AOC walue on channe! 0@ 0000002134
AOC walue on channe! O: 0000003341
AOC walue on channel 0@ 0000004095
A0OC walue on channel 0@ 0000004035

Fig 4. Teraterm IDE

All jumpers on MCB1700 board version 1.0 must be default as follows unless
recommended in each example hardware requirement (please see file abtract.txt in each
example for more detail):

¢ VBUS: power supply via USB port — Must always be ON.

¢ VDDIO jumper: ON.

¢ VDDREG jumper: ON.

e RST jumper: when using ISP with FlashMagic, OFF is normal operation
o ISP jumper: when using ISP with FlashMagic, OFF is normal operation

Note: UARTO function could not operate normally when either RST jumper or ISP jumper
are ON.

2.2 Additional files requirement

In order to use serial display via UARTO port, two files below should be included together
in each example (except for UART example):

e debug_frmwrk.h
e debug_frmwrk.c

A driver library configuration file must be also included in each example to enable/disable
specified peripheral driver:

o Ipcl7xx_libcfg.h

© NXP B.V. 2009. All rights reserved.
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2.3 Running mode

Each example can be used to run in both two supported mode: RAM mode and ROM
(FLASH) mode unless recommended in Software Configuration & Running mode.

2.3.1 RAM mode

All files in each example must be built to .elf file, this file will be loaded in to RAM through
a debugger tool before running.

2.3.2 ROM (FLASH) mode:

All files in each example must be built to .hex file; this file will be burned in to ROM
(FLASH) memory through an external tool (i.e. Flash Magic...) before running.

Please refer to the “LPC17xx_SoftwareDevelopmentToolchain” document for more
details.

3. UART polling example

3.1 Purpose
This is a simple UART example in polling mode
UARTO — 9600bps — 8 data bit — No parity — 1 stop bit — No flow control.

3.2 Hardware configuration

Please see abstract.txt file for more details.

3.3 Software configuration
Required files
uart_polling_test.c
Running mode

Please see abstract.txt file for more details.

3.4 Procedure
Please see abstract.txt file for more details.

After restart, the welcome screen will be like this:

AN10863_1 © NXP B.V. 2009. All rights reserved.
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i Tera Term - COM1 YT
File Edit Setup Control Window  Help

Hel lo NXP Semiconductors

UART polling mode demo
MCU LPC17wxx - ARM Cortex-M3
JARTO - 3600bps

[

%

Fig 5. UART Polling demo

4. UART auto baud rate example

AN10863_1

4.1

4.2

4.3

4.4

Purpose

This is a simple UART example using auto baud rate mode

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
uart_autobaudrate_test.c
Running mode

Please see abstract.txt file for more details.

Procedure
- Open serial terminal application.

- Choose desired baud rate.

- Type ‘A’ or ‘a’ to start autobaudrate mode.

Please see abstract.txt file for more details.

The welcome screen will be like this:
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& Tera Term - COM1 VT |'._||E|fz|
File Edit Setup Conktrol  Window  Help

dut oBaudrate Status! Synchronous!
Hel lo NXP Semiconductors
UART Auto Baudrate dema —
MCU LPC17xx - ARM Cortex-M3
UARTD - Auto Baud rate mode used

(>

[
|
[

Fig 6. UART auto baudrate demo

5. UART DMA Example

5.1 Purpose
This is a simple UART example in DMA mode.
UARTO — 9600bps — 8 data bit — No parity — 1 stop bit — No flow control.

5.2 Hardware configuration

Please see abstract.txt file for more details.

5.3 Software configuration
Required files
uart dma_test.c
Running mode

Please see abstract.txt file for more details.

5.4 Procedure

Please see abstract.txt file for more details.

AN10863_1 © NXP B.V. 2009. All rights reserved.
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The screen will be like this:

& Tera Term - COM1 VT |’._||E|[Z|
File Edit Setup Conktrol  Window  Help

Hel o N¥P Semiconductors

UART interrupt mode demo using ring buffer
MCU LPC17wx - ARM Cortex-M3 —
JARTO - 3600bps

Thiz iz a long string. It transferred in to DMA memory and trans

| ine

on UARTO peripheral. To uze UART with DM& mode., FIFO function mu

|3

| &

[
|

Fig 7. UART DMA demo

6. UART Interrupt example

6.1 Purpose
This is a simple UART example in interrupt mode
UARTO — 9600bps — 8 data bit — No parity — 1 stop bit — No flow control.

6.2 Hardware configuration

Please see abstract.txt file for more details.

6.3 Software configuration
Required files
uart_interrupt_test.c
Running mode

Please see abstract.txt file for more details.

6.4 Procedure

Please see abstract.txt file for more details.

AN10863_1 © NXP B.V. 2009. All rights reserved.
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The screen will be like this:

& Tera Term - COM1 VT ._||_,[z|
File Edit Setup Control  Window  Help

Hel lo N¥P Semiconductors

UART interrupt mode demo using ring buffer
MCL LPC17wx - ARM Cortex-M3 —
JARTO - 3600bps

[

(54

Fig 8. UART Interrupt demo

7. UART Full modem example

7.1 Purpose
This is a simple UART example using UART1 with Full modem mode

7.2 Hardware configuration

Please see abstract.txt file for more details.

7.3 Software configuration
Required files
uart_fullmodem_test.c
Running mode

Please see abstract.txt file for more details.

7.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:

AN10863_1 © NXP B.V. 2009. All rights reserved.
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i Tera Term - COM1 YT
File Edit Setup Control Window  Help

Hel lo NXP Semiconductors
UART1 Full Modem
MCU LPC17wxx - ARM Cortex-M3 —
JART1 - 3600bps

[

%

Fig 9. UART Full Modem demo

8. UART RS485 master example

8.1 Purpose
This example is used to test RS485 functionality on UART1
In this case, RS485 function on UART1 acts as Master mode on RS485 bus.

8.2 Hardware configuration

Please see abstract.txt file for more details.

8.3 Software configuration
Required files
rs485_master.c
Running mode

Please see abstract.txt file for more details.

8.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:

AN10863_1 © NXP B.V. 2009. All rights reserved.
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i Tera Term - COM1 YT
File Edit Setup Control Window  Help

Hel lo NXP Semiconductors
R=485 demo in Master mode
sending. ..

Receive: ACK

|

Receive: ] :ﬁEH
Receive: ) :&EH
Receive: ] :ﬁEH

Receive: ] ..ﬂ.EH

|

Fig 10. UART master

9. UART RS485 slave example

9.1 Purpose
This example is used to test RS485 functionality on UART1

In this case, RS485 function on UART1 acts as slave mode on RS485 bus.

9.2 Hardware configuration

Please see abstract.txt file for more details.

9.3 Software configuration
Required files
rs485_slave.c
Running mode

Please see abstract.txt file for more details.

9.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:

AN10863_1 © NXP B.V. 2009. All rights reserved.
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i Tera Term - COM1 YT
File Edit Setup Control Window  Help

Hel lo NXP Semiconductors
R=485 demo in 3lave mode
Slave’ s Receiver iz not always emabled - futo Address Detection is enabled —
Slave Addr detected!

Mzz &: Hello MiP

Slave Addr detected!

M=z &: Hello WXP

Slave &ddr detected!

M=z &1 Hello MXP

|

|

Fig 11. UART master

10. ADC polling mode example

10.1 Purpose
This is a simple example for A/D conversion in polling mode
Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display this conversion.

10.2 Hardware configuration

Please see abstract.txt file for more details.

10.3 Software configuration
Required files
adc_poll.c
Running mode

Please see abstract.txt file for more details.

10.4 Procedure

Please see abstract.txt file for more details.

The screen will be like this:

AN10863_1 © NXP B.V. 2009. All rights reserved.
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Setup  Contral

i Tera Term - COM1 YT
File Edit

Window Help

A0 demo

A0C wa lue
AOC walue
B0 walue
AOC walue
AOC walue
A0 walue
AOC walue
AOC walue
AOC walue
AOC walue

- MCU: LPC17:xx
- AFM COTEX

- Communicate wia: UARTO - 115200 bps

lze ADC with 12-bit resolution at freg = 1MHz, read in palling mode

To get ADCO walue on channel 0 and dizplay wia UARTO

Turn the potent iometer to see how ADC walue chanzes

bt b b o b v o ok o o o o o b o o o b v o v o o U o B R R o o R R v B R T R
»ooanooanood

an
an
an
an
an
an
an
an
an
an

channe |
channe |
channe |
channe |
channe|
channe |
channe |
channe |
channe |
channe|

cooc oo oo o oo

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S
Hel lo NXP Semiconductors

nooooooond
noooooonad
nooooo10ae
noooootvyes
noooooz 126
Qoooonz 446
nooooos?ig
nooooo4na?
nooooo4neq

Fig 12. ADC polling mode demo

11. ADC Interrupt example

AN10863_1

111

11.2

11.3

114

Purpose

This is a simple example for A/D conversion with interrupt mode

Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display this conversion.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration

Required fi

les

adc_interrupt_test.c

Running mode

Please see abstract.txt file for more details.

Procedur

Please see abstract.txt file for more details.

The screen will be like this:

€

© NXP B.V. 2009. All rights reserved.

Application note

Rev. 02 — 04 Dec 2009

15 of 87



NXP Semiconductors

AN10863

LPC17xx example description

Setup  Contral

i Tera Term - COM1 YT
File Edit

Window Help

A0C
wOC
AOC
A0C
wOC
A0C
wOC
AOC
A0C

v, | ue
value
va | ue
va | ue
value
value
va | ue
va | ue
va | ue

an
an
an
an
an
an
an
an
an

channe |
channe |
channe |
channe |
channe|
channe |
channe |
channe |
channe |

- MCU: LPC17:xx
- AFM COTEX
- Communicate wia: UARTO - 115200 bps
lze ADC with 12-bit resolution at freq = 1MHz, read in interrupt mode
To get ADCO walue on channel 0 and dizplay wia UARTO
Turn the potent iometer to see how ADC walue chanzes
bt b b o b v o ok o o o o o b o o o b v o v o o U o B R R o o R R v B R T R
» 0000004095

coooooooooo

s kbbb ek bbbk kb kbbb bbb b et e b A

Hel lo NXP Semiconductors
A0 demo

nooooo409
0000003346
nooooo17en
noooootaee
nooooooita2
nooooooom
noooooooog
nooooooong

Fig 13. ADC interrupt demo

12. ADC DMA example

AN10863_1

12.1

12.2

12.3

12.4

Purpose

This is DMA example apply for transfer ADC peripheral to memory

Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display this transfer.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration

Required files

adc_dma_test.c
Running mode

Please see abstract.txt file for more details.

Procedure

Please see abstract.txt file for more details.

The screen will be like this:
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Setup  Contral

i Tera Term - COM1 YT
File Edit

Window Help

AOC
A0C
wOC

va | ue
va | ue
value
value
va | ue
va | ue
va | ue
value

- MCU: LPC17:xx
- AFM COTEX

- Communicate wia: UARTO - 115200bps

: ADC peripheral to memory

lze &DC with 12-bit rezolution at freg = 1WHz

Yalue ADCO i= displawved by UART, this walue iz taken from destination memory wa
lue of DM& function
Turn the potentiometer to zee how ADC walue chanzes

Bt E R b b b R b b A B R h i ch R R b R R R R i B R
»oonooonoo

[Mé testing

an
an
an
an
an
an
an
an

channe |
channe |
channe|
channe |
channe |
channe |
channe |
channe|

coo oo oooo

s kbbb ek bbbk kb kbbb bbb b et e b A

Hel lo NXP Semiconductors
A0 demo

nooooooom
noooooonnd
nooooooya2
nooooozia4
noooon3a4
Qoooo040345
00000040345

Fig 14. ADC DMA demo

13. CAN test Bypass mode example

AN10863_1

13.1

13.2

13.3

13.4

Purpose

Use 2 CAN peripheral: CAN1 and CAN2 in the same board to test Bypass mode

We send infinite message to CAN2, the message ID and its data will be increased
continuously after each transfer.

Hardware configuration

Pin 2 of CAN1 connects to Pin 2 of CAN2
Pin 7 of CAN1 connects to Pin 7 of CAN2

Software configuration

Required files

can_test bypass_mode.c

Running mode

Default

Procedure

After reset, the welcome screen appears like this:

© NXP B.V. 2009. All rights reserved.

Application note

Rev. 02 — 04 Dec 2009

17 of 87



NXP Semiconductors AN10863

LPC17xx example description

B E b e I o o o I b b A B b o e o o o I b I e b o b R e T B N
Hel lo NXP Semiconductors =
CAN =imple demo

- MCU: LPC17:xx

- AFM COTEX

- Communicate wia: UARTO - 115200 bps
llze two CAN peripheral: CAN1 and CANZ to communicate

Thiz example can test Bypass mode
B E R i b b i R e B B b R B

b test Bypass Mode function...
Prezz 17 to initialize CAN message...

Fig 15. CAN test Bypass mode welcome screen

Press ‘1’ to initialize transmit message...

Mezzage ID: Mx00001234

Meszaze length: 0x00000008 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: EXTENDED ID FRAME FORMAT
Meszage datafic  0x00000000

Mezzage dataB:  O0x00000000

Mezzage ID and data will be increased continuousiy...
Fress 2" to start CAN operation...

Fig 16. CAN transmit message is initialized

Press 2’ to start CAN operation. Received messages will be displayed like this:

AN10863_1 © NXP B.V. 2009. All rights reserved.
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Weszage ID: 000001284

Meszage |length: 0x00000008% BYTER

Mezsaze tvpe:  DATS FRAME

Meszage format: EXTEWDED ID FRAME FORMAT
Meszage dataf: 0x00000080

Meszage dataB: 0x00000080

Meszage ID: 000001285

Meszage |length: 0x0000000% BYTES

Meszage tvpe:  DATA FRAME

Mezsaze format: EXTENDED ID FRAME FORMAT
Meszage dataf:  0x00000081

Meszage dataB: 0x00000081

Meszage ID: Nx000012B6

Meszage |length: 0x00000008 BYTES

Meszage tvpe:  DATA FRAME

Meszage format: EXTEWNDED ID FRAME FORMAT
Meszage dataf: 0x00000082

Meszage dataB: 0x00000082

Weszage ID: 000001287
Meszage |ength: 0x00000008 BYTES

Fig 17. Display received messages

14. CAN test Acceptance Filter mode example

14.1 Purpose

Use 2 CAN channels CAN1 and CAN2 in the same board to test full Acceptance Filter
mode. It supports FullCAN mode and uses both Explicit and Group ID Frame Format.

14.2 Hardware configuration
Port 2 of CAN1 connects to Port 2 of CAN2
Port 7 of CAN1 connects to Port 7 of CAN2

14.3 Software configuration
Required files
can_test AFLUT.c
Running mode

Default

14.4 Procedure

After reset, the welcome screen appears like this:

AN10863_1
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-,

I Tera Term - COM1 VT M=

File Edit Setup Control  Window  Help

s e ek bk kb kb bbbk bk hetehe bbb et e

Hel lo NXP Semiconductors
&N demo

L

- MCU: LPC17:xx

- AFM COTEX

- Communicate wia: UARTO - 115200 bps

llze 2 CAN peripherals: CAM1RCAN? to transfer data

Thiz example tests full Acceptance Filter operation

It zupports Ful ICAN and Group ID Frame Format

bt b b o B b v o ok o o o b o o o b v o v o o o B R o R o R R v B R T T

Test Acceptance Filter function...
ﬁress 17 to initialize message and AF Loop-up Table...

Fig 18. CAN test full AF mode welcome screen

Press ‘1’ to initialize messages and AF Look-up Table.

Init messaze finished!!!
Setup AF: SUCCESSFUL!!!

Press 2" to start CAN transferring operation...

Fig 19. CAN messages and AFLUT initialized after press ‘1’

Press ‘2’, the sending messages will start.
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~
I Tera Term - COM1 VT

ME

File Edit Setup Control Window  Help

Mezzage dataf: 0x12345678
Meszage dataB: (0xB7ERH4321

Mezzage ID: M00004801

Meszage length: 0x00000003 BYTES

Meszage twpe:  DATA FRAME

Meszage format: EXTENDED ID FRAME FORMAT
Mezzage datafic  0x12345678

Mezzage dataB: (OxB7ERH4321

Mezzage ID: (00005001

Meszage length: 0x00000003 BYTES

Meszage twpe:  DATA FRAME

Meszage format: EXTENDED ID FRAME FORMAT
Mezzage dataf: (OxEFEFEFEF

Mezzage dataB: (0x3E3E3IEIE

Sending finished !!!
ﬁress 37 to display received messazes...

(]

4 |

Fig 20. CAN messages were sent after press ‘2’

Press ‘3’, received messages will be displayed like this:
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Mezzage twpe:  DATA FRAME e
Meszage format: STANDARD ID FRAME FORMAT . |
Mezzaze datad: Ox12345678
Mezzage dataB: (OxB7ER4321

Meszage ID: M=00001800

Meszage length: 0x00000008 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: EXTENDED ID FRAME FORMAT
Mezzaze datad: Ox12345678

Mezzage dataB: (OxB7ER4321

Meszage ID: M=00004801

Meszage length: 0x00000008 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: EXTENDED ID FRAME FORMAT
Meszage dataf:  O0x12345678

Meszage dataB: (0xB7ERH4321

Demo terminal '!!

Fig 21. CAN messages were received after transferring finished

15. CAN test setup AFLUT dynamically

15.1 Purpose

This example used to check functions that add/remove AFLUT entry dynamically

15.2 Hardware configuration
Port 2 of CAN1 connects to Port 2 of CAN2
Port 7 of CAN1 connects to Port 7 of CAN2

15.3 Sofware configuration
Required files
can_AFLUT_dynamic.c
Running mode

Default

15.4 Procedure

After reset, the welcome screen appears like this:
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B ch o e o b b o o I b o A B b I e o v b B B e b B R T S R
Hel lo NXP Semiconductors =
&N demo
- MCU: LPC17:xx
- AFM COTEX
- Communicate wia: UARTO - 115200 bps
llze 2 CAN peripherals: CAM1RCAN? to transfer data
Thiz example tests full Acceptance Filter operation
and functions support |oad/remove AFLUT entry dvnamical ly
bt b b o B b v o ok o o o b o o o b v o v o o o B R o R o R R v B R T T

Test Acceptance Filter function...
Fress 17 to initialize message and AF Loop-up Table...

Fig 22. Welcome screen

Press “1”...
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y

I Tera Term - COM1 VT M=

File Edit Setup Control Window  Help

s e ek bk kb kb bbbk bk hetehe bbb et e

Hel lo NXP Semiconductors
&N demo

L

- MCU: LPC17:xx

- AFM COTEX

- Communicate wia: UARTO - 115200 bps

llze 2 CAN peripherals: CAM1RCAN? to transfer data

Thiz example tests full Acceptance Filter operation

and functions support |oad/remove AFLUT entry dvnamical ly

bt b b o B b v o ok o o o b o o o b v o v o o o B R o R o R R v B R T T

Test Acceptance Filter function...
Fress 17 to initialize message and AF Loop-up Table...

Init meszage finished!!!
Setup &F: SUCCESSFUL!!M!

ﬁress 27 to start CAM transferring operation...

Fig 23. AFLUT was setup and messages were initialized

Press ‘2’... CAN will send messages
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I Tera Term - COM1 VT

=

ME

File Edit Setup Control Window  Help

Messzage dataf:  0x00000073
Meszage dataB:  0x00000021

Mezzage ID: M00004801

Meszage length: 0x00000003 BYTES

Meszage twpe:  DATA FRAME

Meszage format: EXTENDED ID FRAME FORMAT
Meszage datafic  0x00000052

Mezzage dataB:  0x00000006

Mezzage ID: (00005001

Meszage length: 0x00000003 BYTES

Meszage twpe:  DATA FRAME

Meszage format: EXTENDED ID FRAME FORMAT
Mezzage datafic  0x00000085%

Mezzage dataB:  0x00000027

Sending finished !!!
ﬁress 37 to display received messazes...

(]

4 |

Fig 24. CAN sent messages

Sending finised. Press ‘3’ to display received message.
like this:

We received message 0,2,4,6,8
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I Tera Term - COM1 VT

y

ME

File Edit

Setup  Control  Window  Help

Mezzage
Meszage
Mezzaze

Mezzage
Meszage
Mezzage
Mezzaze
Mezzaze
Mezzaze

Mezzage
Meszage
Mezzage
Mezzaze
Mezzaze
Mezzage

format:
datafh:
datab:

10z
length:
type:
format:
datadh:
datab:

10
length:
type:
format:
datadh:
dataB:

STANDARD ID FRAME FORMAT
000000065
0=00000037

000001200

0=00000008 BYTES

DéTé FRAME

EXTENDED ID FRAME FORMAT
0:=00000045

Q=00000057

000004201

0=00000008 BYTES

DéTé FRAME

EXTENDED ID FRAME FORMAT
0=00000052

0000000086

ﬁress "47 to change AF look-up table...

(% )

Fig 25. CAN sent messages

Press ‘4’ to change AFLUT dynamically, 5 entries will be add and 5 other entries will be
removed out of AF look-up table.

Press *4° to change AF look-up table...

Changze A&FLUT: FIMISHED!!!
Press '5° to re-zend messages...

Fig 26. CAN change AFLUT

3|

Press ‘5’ to re-send 10 message above...

AN10863_1
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I Tera Term - COM1 VT

=

ME

File Edit

Setup  Control  Window  Help

Mezzage
Meszage

Mezzaze
Mezzage
Meszage
Mezzage
Mezzaze
Mezzaze

Mezzaze
Mezzage
Meszage
Mezzage
Mezzaze
Mezzaze

datah:
dataB:

10:

length:

tywpe:

format:

dataf:
dataB:

10:

length:

tywpe:

format:

dataf:
dataB:

0=00000072
0:=00000021

0:=00004801

0=00000008 BYTES

DaTh FRAME

EXTENDED ID FRAME FORMAT
0=00000052

0=00000006

0:=00005001

0=00000008 BYTES

DaTh FRAME

EXTENDED ID FRAME FORMAT
0:=00000085

0=00000027

Re-Sending finished !
Prezs "8 to display received messages...

(]

4 |

Fig 27. CAN re-sent messages

After change AFLUT, we received 5 messages 1,3,5,7,9 instead of 5 messages

0,2,4,6,8.

Press ‘6’ to display received message...
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P -4
Tera Term - COM1 VT M=
File Edit Setup Control Window  Help
Mezzage twpe:  DATA FRAME e

Meszage format: STANDARD ID FRAME FORMAT
Mezzaze datad: 0x00000076
Mezzage dataB:  0x00000032

Meszage ID: (00001805

Meszage length: 0x00000008 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: EXTENDED ID FRAME FORMAT
Mezzaze datad:  0x00000078

Mezzage dataB:  0x00000021

Meszage ID: M=00005001

Meszage length: 0x00000008 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: EXTENDED ID FRAME FORMAT
Messzage dataf:  0x00000085

Meszage dataB:  O0x00000027

Femu terminal '!!

(% )

Fig 28. CAN received messages

16. CAN test in two board example

AN10863_1

16.1

16.2

16.3

16.4

Purpose

Use 2 CAN1 channels in separate boards to transfer data with each other

Hardware configuration
CAN1-Port2 of two boards connect with each other.
CAN1-Port7 of two boards connect with each other.

Software configuration

Required files

can_test_two_Kkit.c

Running mode

The first board is used to transmit messages run in FLASH mode.

The second board is used to receive messages run in RAM mode.

Procedure

Setting macro “CAN_TRANSMIT” = 1 before building this program in FLASH mode and
port into first board.
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#define CAN TRANIMIT
#define CAN RECEIVE
#define TX BUFFER SIZE
#idefine RI BUFFER SIZE

Fig 29. Setting macro

@

'CAM TRANIMIT
4
Z

After reset, CAN sends messages immediately...

Meszage ID: (00000040

Meszaze length: 0x00000008 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: STANDARD ID FRAME FORMAT
Mezzage dataf: Ox1FIFIF1F

Meszage dataB: (Ox?EXEZEZE

Mezzage ID: (00004000

Mezzage lenzgth: O0x00000008 BYTES

Meszaze twpe:  DATA FRAME

Mezzage format: EXTENDED ID FRAME FORMAT
Mezzage dataf: O0x1FIFIF1F

Mezzage dataB: (Ox?EZEZEZE

Mezzage ID: (=00060000

Meszage length: 0x00000003 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: EXTEWNDED ID FRAME FORMAT
Meszage datafic  Ox12345673

Mezzage dataB: 0xB7ERH4321

Sending finished!!!

Fig 30. CAN SLAVE sends messages

Set macro to “CAN_TRANSMIT” = 0 before building this program in RAM mode.

At first, the welcome screen appears like this:

AN10863_1
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Hel lo NXP Semiconductors
&N demo
- MCU: LPC17:xx
- AFM COTEX
- Communicate wia: UARTO - 115200 bps
llze 2 CAN peripheralz on 2 boards to transfer data

Test Acceptance Filter function...
setup AF: SUCCESSFUL...

Recieving messaze...

Fig 31. CAN MASTER welcome screen

s ek ek bbbk kb ek hebehek bbb b et e bbbk A

bhidaddd b BB LE R SRR BB E A R R RS R RS R R B RS SRR R R R RS S B B ]

Press “RESET” button in the first board to start sending messages to second board.

Received message will be displayed like this:

Reciewing messaze...

Meszage ID: (00000003

Meszage length: 0x00000008 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: STANDARD ID FRAME FORMAT
Mezzaze datad: Ox12345678

Mezzage dataB: (OxB7ER4321

Mezzage ID: (00004000

Meszage length: 0x00000003 BYTES

Mezzage twpe:  DATA FRAME

Mezzage format: EXTENDED ID FRAME FORMAT
Meszage dataf: O0x1FIFIF1F

Mezzage dataB: (0x?EZEZEZE

Fig 32. CAN messages were received after transferring finished

AN10863_1
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17. DAC test example

17.1 Purpose

This is a D/A conversion example: Write the new DAC value that increased by the time
and output to speaker.

Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display this transfer.
17.2 Hardware configuration

Please see abstract.txt file for more details.

17.3 Software configuration
Required files
dac_test.c
Running mode

Please see abstract.txt file for more details.

17.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:

& Tera Term - COM1 VT |Z||E|rz|
File Edit Setup Control  Window  Help

B E i b b b b b b b B b e ch b B R e e B B R
Hel lo NXP Semiconductors 5
DAC demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200 kbps
Write new DAC wvalue that increased by the time and output to speaker
bt b o o o o b ok o o o b o o o o e v o o o o o B e o o R U o G R
starting DAC demo.......

|

Fig 33. DAC test demo
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18. DAC DMA example

18.1 Purpose
This is a DMA example to apply for transfer memory to DAC peripheral
Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display this transfer.

18.2 Hardware configuration

Please see abstract.txt file for more details.

18.3 Software configuration
Required files
dac_dma.c
Running mode

Please see abstract.txt file for more details.

18.4 Procedure

Please see abstract.txt file for more details.

The screen will be like this:

& Tera Term - COM1 VT |Z||E|rz|
File Edit Setup Control  Window  Help

B E i b b b b b b b B b e ch b B R e e B B R
Hel lo NXP Semiconductors 5
DAC demo —
- MCU: LPC17xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200 kbps
DMé testing @ DAC memory to peripheral
Yalue update for DAC iz taken from one cell memory, uszing DM& function to trans
fer thiz value to DAC
bt b b o b v o ok o o o o o b o o o b v o v o o U o B R R o o R R v B R T R

| %

Fig 34. DAC DMA test demo
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19. EMAC — Raw example

19.1 Purpose

This example is used to test an EMAC driver with raw packet frame format that is not
related with any upper-layer (i.e. TCP/IP...).

See more in abstract.txt file.

19.2 Hardware configuration

Please see abstract.txt file for more details.

19.3 Software configuration
Required files
emac_test.c contain main application.
Running mode

Please see abstract.txt file for more details.

19.4 Procedure

This example can be built into two modes of operation:
- One for "TX_ONLY" side.
- The other for ' BOUNCE_RX' side.
+ Burn image code into two MCB1700 boards.
+ Hit reset button on two boards.
+ Wait for EMAC initilization completes on two board.
+ If ENABLE_WOL is enabled on board 'BOUNCE_RX' side, after initializing EMAC,
it will enter sleep mode to be waked-up on LAN (WolL).
+ On 'TX_ONLY" side, hit INTO button to send a frame.
+ After receiving frame, 'BOUNCE_RX' side will be waked-up and operates
properly.

Please see abstract.txt file for more details.

The screen will be like this:
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3 Tera Term - COM1 VT ._||_|g|
File Edit Setup Control ‘Window Help

Init EMAC module

MAC[1..6] addr: 10-1F-EQ-12-10-C
Setup callback functions —
Initialize EMAC complete

send packet

Tx finish

Tx done

Rx done

send packet

Tx finish

Tx done

Rx done

send packet

Tx finish

Tx done

Rx done

|

| £

Fig 35. Status on ‘TX_ONLY’ side

5 Tera Term - COM1 ¥T
File Edit Setup Control  window  Help

Init EMAC module
MAC[1..6] addr: E3-BR-GB-Da-50-0
Setup callback functions
Initialize EMAC complete
Enter Zleep mode now...
Wake up from =leep mode
Init EMAC module
MAC[1..6] addr: E3-BR-GB-Da-50-0
Setup callback functions
Initialize EMAC complete
Rx done

send packet

Tx finish

Tx done

Rx done

send packet

Tx finish

Tx done

Rx done

send packet

Tx finish

Tx done

Rx done

=end packet

|>

| £

Fig 36. Status on ‘BOUNCE_RX’ side

20. EMAC - EasyWeb example

20.1 Purpose
An example demo using EasyWeb application to test EMAC driver on LPC1768.
Use UARTO — 115200bps — No parity — No FlowControl to display the status information.
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20.2

20.3

Please see abstract.txt file for more details.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files

easyweb.c contain mainfunction.
Running mode

Please see abstract.txt file for more details.

20.4 Procedure
e Use CrossOver cable to connect from your PC to MCB1700 board.
e Set IP and subnet mask on your PC, i.e. 192.168.0.200 and 255.255.255.0 are used

in this case.

AN10863

LPC17xx example description

e Hit reset button, monitor the status via UARTO until EMAC initialized.

e Open command prompt window, execute ‘ping 192.168.0.100° command.

e Open web browser, access to address ‘http://192.168.0.100’ to display the content of

webserver.

Please see abstract.txt file for more detail.

Internet Protocol (TCP/IP] Properties

General |

the appropriate [P settings.

(") Obtain an IP address automatically
() Uze the following IP address:

Y'ou can get IP settings azsigned automatically if your netwaork, supports
thiz capability. Otherwize, you need to agk your network administrator for

|IP address:

| 192.168. 0 . 200 |

Subnet mask;

| 255.255.255. 0 |

Drefault gateway: |

(#) Uze the following DMS server addresses:

Preferred DMS zerver: |

Altemate DNS server |

Ok g[ Cancel l

Fig 37. Configure IP address on your PC
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AWINDOWS'systemn 32%cmd. exe

Microsoft Windows KP [Uersion 5.1.26881
(G» Copyright 1985-2881 Microsoft Corp.

C:~Documents and SettingssHieuwlping 192.168.08.1088

Pinging 192.168.8.188 with 32 bytes of data:

Reply from 192.168.0.1080: hytes=32 time<ims TTL=128
192.168.0.18@: hytez=32 time{imz TTL=128

192.168.0.18@: hytez=32 time{imz TTL=128
Reply from 192.168.08.108: hytes=32 time<ims TTL=128

Ping statistics for 192.168.8.188:

Packets: Sent = 4, Received = 4, Lost = @ (Bx loss),
Approximate round trip times in milli-seconds:

Minimum = Bmsz,. Maximum = Bms. Average = Bms

C:“Documents and Settings“HieulX_

Fig 38. ‘ping’ command
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-~ easyWEB - dynamic Webside - Windows Internet Explorer |Z||E|D__<

@;‘/ ~ | & hitpiyr19z.168.0.100/ | [¢][x] | N |12l

File Edit Yiew Favorites Tools  Help

Google

W

-'lSearch'HI:?'M' EJ' ﬁ »> %'-:-Signln'
Y7o v| @ - |T|m kigmweb < [ vahoo! Anti-Spyr EZMail ~ (@) Messengsr= B

— = & - =
w [88{4(}3 Mghe album Here ... I&easyWEB-dyna... XI I - B = v |k Page v {0 Tools -

Hello World!

This is a dynamic website hosted by the embedded Webserver easyWEB.

Hardware:
» Keil MCB2300 board (with LPC1768 ARM Cortex-M3), 72MHz, 256KB Flash, 64KB
SRAM
+ Embedded EMAC Ethernet Controller

A/D Converter Input 0 - POT1:

ov 0.5V v

A/D Converter Input 1:

Done €D Internet Eoo0% v

Fig 39. Work with web browser

21. EMAC - ulP example

21.1 Purpose

An example demo using ulP stack with HTTP server to test an EMAC driver on
LPC1768.

Use UARTO — 115200bps — No parity — No FlowControl to display the status information.
Please see abstract.txt file for more details.

21.2 Hardware configuration

Please see abstract.txt file for more details.
21.3 Software configuration
Required files
main.c under \lpc17xx_port’ contain main application.
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Running mode

Please see abstract.txt file for more details.

21.4 Procedure
Procedure in this example is similar to EMAC-EasyWeb example.
Please see abstract.txt file for more details.

The screen will be like this:

{= Welcome to the ulP web server! - Windows Internet Explorer

@\T/ ~ £ httpi//192.168.0.100] 2|[#2][x] | 2]-

File Edit Wiew Favorites Tools  Help

Go glt w -"Search**rl:gll' 1 I E]' * » %' -:-SignIn'
Y7 v| @ - |T‘|m kigm web <+ [J) vahoo! Anti-Spy= B2 mail ~ (@) Messenger= 24
e — = X
w [88]’]& Mghe album Here W, . {&Welcome tothe ... X ] ‘ @ - B = v b Page - {CF Tools -
Front page File statistics Metwork statistics MNetwork

connections

Theze web pages are served by a amall web server running on tep of the ulP
embedded TCP/IP stack, [,\\33

Click on the links above for web server statistics.

Dione €D Internet o100 v

Fig 40. Work with Web browser

22. GPDMA example

22.1 Purpose

This example will transfer 2 blocks of data from memory boundary (AHBRAM1_BASE -
USB RAM) to the other memory boundary on RAM using GPDMA module with interrupt.

Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display information.
22.2 Hardware configuration

Please see abstract.txt file for more details.

22.3 Software configuration
Required files:
gpdma_m2m_test.c
Running mode

Please see abstract.txt file for more details.
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Procedure
Please see abstract.txt file for more details.

The screen will be like this:

I} Tera Term - COM1 ¥T IZHEI@
File Edit

B E i b b b b b b b B b e ch b B R e e B B R
Hel lo NXP Semiconductors 5
GPOME demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200bps
Thiz example will transfer 2 block of data from memory boundarsy
to the other memory boundary on RAM uzing GPOMA module with interrupt
Bt E R b b b R b b A B R h i ch R R b R R R R i B R
Initialize Buffer...
Start transfer...
Buffer Check succesz!|]

Setup  Control  Window  Help

|

Fig 41. GPDMA demo

23. GPIO External Power down example

AN10863_1

23.1

23.2

23.3

Purpose

An example using external interrupt on INTO as wake up source in each power mode:
- Sleep

- Deep sleep

- Power down

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
eint_powerdown_test.c
Running mode

This example can run on FLASH mode

© NXP B.V. 2009. All rights reserved.

Application note

Rev. 02 — 04 Dec 2009 39 of 87



NXP Semiconductors AN10863

LPC17xx example description

23.4 Procedure
After reset , LED will blink a few times, the system will enter to target power down mode.
Hit INTO button to wake it up

24. GPIO interrupt example

24.1 Purpose

A simple program to test external interrupt on INTO and GPIO interrupt on P0.25

24.2 Hardware configuration

Please see abstract.txt file for more details.

24.3 Software configuration
Required files
gpio_int.c
Running mode

Please see abstract.txt file for more details.

24.4 Procedure

Please see abstract.txt file for more details.

25. GPIO Blinky

25.1 Purpose

This is a simple program to test GPIO interrupt functionality to drive an LED.

25.2 Hardware configuration

Please see abstract.txt file for more details.

25.3 Software configuration
Required files
LedBlinky.c
Running mode

Please see abstract.txt file for more details.

25.4 Procedure

Please see abstract.txt file for more details.

26. GPIO - Port LCD

26.1 Purpose

This is a simple program to test GPIO interrupt functionality to drive an LCD on
MCB1700.
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26.2 Hardware configuration

Please see abstract.txt file for more details.

26.3 Software configuration
Required files
Icdtest.c
Running mode

Please see abstract.txt file for more details.

26.4 Procedure

Please see abstract.txt file for more details.

27. 12C master example

27.1 Purpose

This example uses 12C as a master device to transfer data from/to an 12C slave device.
o First, the master transmits to slave a number of data bytes
e Then, the master receives a number of data bytes from slave.

¢ Finally, the master sends two bytes to slave, sends a repeat start immediately and
receives from slave a number of data bytes.

¢ Using in polling mode.

27.2 Hardware configuration

Please see abstract.txt file for more details.

27.3 Software configuration
Required files
master.c
Running mode

Please see abstract.txt file for more details.

27.4 Procedure

These steps should be done in sequence as follows:

The slave must start first to be ready to receive data from master.

Press ‘1’ to transmit data from master to slave.

Press ‘2’ to receive.

Press ‘3’ to transmit, then repeat start and receive.
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i Tera Term - COM1 YT

M=
Fil= Edit

Setup  Control  Window  Help

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S
Hel lo NXP Semiconductors =
I2C demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Thiz exanple uses two I2C peripheral, one =et as master and
the other set az zlave
Test Master mode as alone device
Bt E R b b b R b b A B R h i ch R R b R R R R i B R

Press 17 to tranzmit

Start Transmit...

Fress 2" to receive

Receive...

Werify successful v

Press 37 to Transmit, then repeat start and receive...
Verify successful |y

Fig 42. 12C Master demo

28. 12C slave example

28.1 Purpose

28.2

28.3

AN10863_1

This example uses 12C as a slave device to transfer data from/to I2C master device.
o First, the master transmits to slave a number of data bytes
e Then, the master receives a number of data bytes from slave.

¢ Finally, the master sends two bytes to slave, sends a repeat start immediately and
receives from slave a number of data bytes.

¢ Using in polling mode.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files

slave.c

Running mode

Please see abstract.txt file for more details.
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28.4 Procedure

Press ‘1’ to start communication with master.

& Tera Term - COM1 ¥T
File Edit Setup Control ‘Window Help

bt b b o o o o ok o v o b v o o o v o o o o o o B U v o R Y o R o R R
Hel lo NXP Semiconductors =
T2C demo —
- MCU: LPC17xx
- Caore: ARM Cortex-M3
- Thiz example uses I[ZC az =lave device to transfer data
toffrom [2C master device
Bt E R b b b R b b A B R h i ch R R b R R R R i B R

Press 17 to start

tart Reading...

Werify successful ly

Start Transmit...

Conp lete!

Start Receive, wait for repeat start and tramsmit...
Receive Data:

Fig 43. 12C slave demo

29. 12C Master-Slave interrupt example

29.1 Purpose

This example uses two 12C peripherals on the same chip LPC1768, one set as master
and the other set as slave.

o First, the master transmits to slave a number of data bytes
e Then, the master receives a number of data bytes from slave.

¢ Finally, the master sends two bytes to slave, sends a repeat start immediately and
receives from slave a number of data bytes.

e Both of them are used in interrupt mode.

29.2 Hardware configuration

Please see abstract.txt file for more details.

29.3 Software configuration
Required files
i2c_master_slave_int_test.c
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Running mode

Please see abstract.txt file for more details.

Procedure
Please see abstract.txt file for more details.

The screen will be like this:

& Tera Tenm - COM1 VT E”E'E'
File Edit Setup Control Window  Help

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S
Hel lo NXP Semiconductors
I2C demo
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Thiz exanple uses two I2C peripheral, one =et as master and
the other set az zlave
First, the master send 16 bytes of data to =slave
Then, the master receive 16 bytes of data from =slave
Both of them uzed in interrupt mode
B b b R e o R R b R R R R R R B R R R B

Mazter tranzmit data to =slave...

Verify data successfully!

Mazter read data from slave...

Werify data successfully!

Mazter tranzmit data to slave first. then repeat start and read data from slave.

@érify data successfully!
Yerify data successfully!

Fig 44. 12C Master-Slave interrupt demo

30. 12C - PCA8581 polling example

30.1

30.2

30.3

AN10863_1

Purpose
This is an example of 12C using polling mode to test the 12C driver.
Using EEPROM PCAB8581 to transfer a number of data byte.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
pca8581 test.c
Running mode

Please see abstract.txt file for more details.

© NXP B.V. 2009. All rights reserved.

Application note

Rev. 02 — 04 Dec 2009 44 of 87



NXP Semiconductors AN10863

30.4

LPC17xx example description

Procedure
Please see abstract.txt file for more details.

The screen will be like this:

I} Tera Term - COM1 ¥T IZHEI@
File Edit

B E i b b b b b b b B b e ch b B R e e B B R
Hel lo NXP Semiconductors 5
I2C demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115.2 kbps
fn example of IZ2C using polling mode to test the IZ2C driwver
EEPROM PCAREET1 to tranzfer a number of data bvte
Bt E R b b b R b b A B R h i ch R R b R R R R i B R

Setup  Control  Window  Help

sending. ..
Conp | ete!
Reading...
Conp | ete!

|

Fig 45. 12C pca8581 polling test demo

31. 12C - SC161S750 polling test example

AN10863_1

31.1

31.2

31.3

Purpose

This is an example of 12C using polling mode to test the 12C driver.

Using 12C at mode 12C master/8bit on LPC1768 to communicate with SC161S750/760
Demo Board.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
i2c_polling_test.c

Running mode

Please see abstract.txt file for more details.
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31.4 Procedure
e Press ‘1’ to turn ON LEDs, ‘2’ to turn OFF LEDs.
Please see abstract.txt file for more details.

The screen will be like this:

& Tera Term - COM1 VT |Z||E|rz|
File Edit Setup Control  Window  Help

B E i b b b b b b b B b e ch b B R e e B B R
Hel lo NXP Semiconductors 5
I2C demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115.2 kbps
fn example of IZ2C using polling mode to test the IZ2C driwver
Using I2C at mode I2C masters/8bit on LPCI7EE to communicate with
SCIBIS?E0/760 Demo Board
Press 17 to turn ON, "2 to turn OFF LEDs
B h o e R b o b o I b o b b e o o o o T I o b e B o o R T B R

o — o —

|

Fig 46. 12C SC16IS750 polling demo

32. 12C SC161S750 interrupt example

32.1 Purpose
This is an example of 12C using interrupt mode to test the 12C driver.
Using 12C at mode 12C master/8bit on LPC1766 to communicate with SC161S750/760
Demo Board

32.2 Hardware configuration

Please see abstract.txt file for more details.

32.3 Software configuration
Required files
i2c_interrupt_test.c
Running mode

Please see abstract.txt file for more details.
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32.4 Procedure

Please see abstract.txt file for more details.

The screen will be like this:

I} Tera Term - COM1 ¥T |Z||E|[Z|
File Edit Window Help

B E i b b b b b b b B b e ch b B R e e B B R
Hel lo NXP Semiconductors 5
I2C demo
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115.2 kbps
Communicate with [2C function on SC16IS7A0/760 Demo Board
Use I0 function on SCIGIST40/750/760 chip to turn OWSOFF LED=
Press 17 to turn OW LED=, "2 to turn OFF LEDs
bt b b o b v o ok o o o o o b o o o b v o v o o U o B R R o o R R v B R T R

Setup  Contral

[ p—

|

Fig 47. 12C SC16IS750 interrupt demo

33. 12S self-test in polling mode example

AN10863_1

33.1

33.2

33.3

Purpose

Use two 12S channels in the same board to send/receive data in polling mode.

Hardware configuration
Pin P0.4 connects to Pin P0.7.
Pin P0.5 connects to Pin P0.8.
Pin P0.6 connects to Pin P0.9.

Software configuration
Required files

i2s_polling.c

Running mode

Default
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33.4 Procedure

After restart, the welcome screen appears like this:

bt o b o v b b v o o b o o o o B B o o o o o R o o o o o v o o o o B R v
Hel lo N¥P Semiconductors =
I?5 palling mode demo
- MCU: LPC1¥xx
- A4FM COTEY
- Communicate wia: UARTO - 115200 bps
Uze two I2E channelz in the same board to transfer data in polling mode
BB B E RSB E SR BRI EE B SR E RS H R B

Presz 17 to initialize buffer...

Fig 48. 12S Welcome Screen in polling mode

Press ‘1’ to initialize data...
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T
.

Transmit Buffer init: ... e
N=00010001 |
D=00020002

000030003

N=00040004

N=00050005

N=00060008

N=00070007

N=00080008

000090009

D=000A0004

Receiwve Buffer inmit: ...

N=00000000

N=00000000

N=00000000

N:00000000

N=00000000

N=00000000

D=00000000

N=00000000

N:00000000

N=00000000

Fresz 2" to start I23 transfer process...

Fig 49. 12S Transmit and Receive Buffer data initialized after press ‘1’

Press ‘2’ to start 12S transfer process....After 12S process finished, Receive Buffer data
will be displayed like that:

[25 Start ...

I25 Finish...
Receive Buffer data: ...
N=00010001
N=00020002
Nx00030003
N=00040004
N0005000%5
Nx000600086
N=00070007
Nx00030003
N000300049
N=000A0004

‘erify Buffer: OK...

Fig 50. 12S Receive Buffer after transferring completed
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34. 12S self-test in interrupt example

34.1 Purpose
Use two channels (12S Transmit and Receive) in the same board to send/receive data in
interrupt mode.
34.2 Hardware configuration
Pin P0.4 connects to Pin P0.7.
Pin P0.5 connects to Pin PO.8.
Pin P0.6 connects to Pin P0.9.

34.3 Software configuration
Required files
i2s_irg_test.c
Running mode

Default

34.4 Procedure

After restart, the welcome screen appears like this:

T
.

B ch o e o b b o o I b o A B b I e o v b B B e b B R T S R
Hel lo NXP Semiconductors =
[25 interrupt mode demo
- MCU: LPC17:xx
- AFM COTEX
- Communicate wia: UARTO - 115200 bps
lze two I25 channels in the szame board to transfer data in interrupt mode
bt b o o o o b ok o o o bt o o o o o o o o o o B e o o R U o G R

Fresz 17 to initialize buffer...

Fig 51. 12S Welcome Screen in interrupt mode
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Press ‘1’ to initialize buffer.

-5

E0 Tera Term - COM1 VT =
File Edit Setup Control Window  Help

Fresz 2" to start I23 transfer process...

=
ad
=
=
=
=
=
=
=
=

{1}

£

Fig 52. 12S Transmit and Receive Buffer after press ‘1’

Press ‘2’ to start 12S transfer process. After the I12S process is finished, the Receive
Buffer will be displayed as shown:

125 Start ...

125 Finish...

Receive Buffer data: ...
D=00010001

Nx00020002

N=00030003

Nx00040004

Da0005000%

N=00060006

Nx00070007

Dx00030003

N=00090009

Da000A0008

Verify Buffer: OK... [

% |

Fig 53. 12S Receive Buffer after transferring completed
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35. 12S self-test DMA mode example

35.1 Purpose
Use two channels (12S Transmit and Receive) in the same board to send/receive data in
DMA mode.
35.2 Hardware configuration
Pin P0.4 connects to Pin P0.7.
Pin P0.5 connects to Pin P0.8.
Pin P0.6 connects to Pin P0.9.

35.3 Software configuration
Required files
i2s_dma_test.c
Running mode

Default

35.4 Procedure

After restart, the welcome screen appears like this:

0 Tera Term - COM1 VT M=

File Edit Setup Control Window  Help

L E o e o o b o I b b by A B b e o o o T I o b A e o o o o R I T B
Hel lo NXP Semiconductors
[25 test DMA mode demo
- MCU: LPC17:xx
- AFM COTEX
- Communicate wia: UARTO - 115200 bps
lze two I25 channels in the same board to transfer data usze DMA mode
bt b o o o o b ok o o o bt o o o o o o o o o o B e o o R U o G R

L

Fresz 17 to initialize buffer...

Fig 54. 12S welcome screen in DMA mode
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Press ‘1’ to initialize buffer.

X

Transmit Buffer init: ... e
D=00010001 B |
Dx0002o002

N=00030003

Nx00040004

N0005000%

Nx00080006

Nx00070007

N=0008000%

Nx00030003

Da000A0008

Receiwve Buffer inmit: ...
Dx00000000

D=00000000

D00000000

Dx00000000

D=00000000

Dx00000000

N=00000000

D00000000

Dx00000000

D=00000000

Fresz 27 to initialize DMA...

Fig 55. 128 Transmit and Receive Buffer initialized after press ‘1’

Press ‘2’ to initialize DMA.

DM Channel 0 zetting finised...
DM Charnel 1 zetting finised...
Fress 3" to start 123 transfer process...

Fig 56. Setting 2 DMA channels

Press ‘3’ to start the 12S transfer process.
After the 12S process is finished, the Receive Buffer data will be displayed as follows:
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I25 Start...

I?5 Finish...

Receive Buffer data: ...
N=00000000 - >Dummy data
Nx00010001

Nx00020002

N=00030003

Nx00040004

Nx00050005

000060008

000070007

N=00080008

N=00080004

Nx000A0004

Verify Buffer: OK... [

£ |

Fig 57. 12S Receive Buffer after transferring completed

36. 12S test 4-wire mode

36.1 Purpose
This example used for test 4-wire mode

I2S receiver is set in 4-wire mode, sharing the transmitter bit clock and WS

36.2 Hardware configuration
Pin I2SRX_SDA (P0.4) connect with pin 12STX_SDA(P0.9)

36.3 Software configuration
Required files
i2s_test 4 wire.c
Running mode

Default

36.4 Procedure

After reset, the welcome screen appear like this:
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&

ETem Term - COMT VT L= Q X

Edit Setup Control \Window Help

JE | Cif

I
J

|

>

|Hello NXP Semiconductors
128 4-wire demo
- MCU: LPC17xx
- Core: ARM CORTEX-M3
- Communicate wvia: UARTOD - 115200 bps
Use two I28 channels in the same board to transfer data in 4-wire mode
F********************************************#***********************************

|**********************#***$***$***!B***$*****************************************|

fua

Press 17 to initialize buffer...

Fig 58. 12S 4-wire welcome screen

Press ‘1'...
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B Tera Term - COM1 VT mE x|
File Edit Setup Control Window Help

Transmit Buffer init: ... 14\}
000010001 <
0x00020002

0x00030003

0x00040004

000050005

0x00060006

000070007

0x00080008

000090009

000040004

Receive Buffer init: ... DS
000000000

0x00000000

0x00000000

000000000

0x00000000

000000000

0x00000000

0x00000000

000000000

0x00000000

Press "2’ to start 128 transfer process...

!( i |

Fig 59. 12S init transmit and receive buffers

Press 2'...

Press "2’ to start I2S transfer process...
125 Start ...

128 Finish...

Receive Buffer data: ...
0x00010001

Nx00020002

0x00030003

0x00040004

0x00050005

0x000600086

0x00070007

0x00080008

0x00030009

0x000A0004

Verify Buffer: OK...

3m

Fig 60. 12S transfer finish

37. 12S Master-Slave mode example

37.1 Purpose

Use two 12S channels in separate boards to transfer data with each other.
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37.2 Hardware configuration
Use the first board as a MASTER to receive data.

Use the second board as a SLAVE to transmit data.
Pin P0.4 of board 1 connects to Pin P0.7 of board 2.
Pin P0.5 of board 1 connects to Pin P0.8 of board 2.
Pin P0.6 of board 1 connects to Pin P0.9 of board 2.

37.3 Software configuration

Required files

i2s_two_Kkit.c

Running mode
Master run in FLASH mode.

Slave run in RAM mode.

37.4 Procedure
Port 12S Master program into the first board.
Setting macro “I12S_TRANSMIT"=1

#include
#include
#include
#include
#include

Mlpzl7Hx_1Zs.h"
Mlpel7xx libefg.h'
Mlpolixx _nvic. h'
Mlpzl7xx _pinsel.h"
"debuy frmwrk. h"

FEEEEEERFRFRRFRFRAFAFAFAFHAT PRIVATE MACROS #F v 65 ha S v w0 a A AR AT AT FTHFHH ]

#idefine T23 TRANINIT
fidefine TI23 RECEIVE 'I1253 THANIMIT

Fig 61. Setting 12S_TRANSMIT macro

Build and port this program into the first board in FLASH mode.

Then, port 12S Slave program into the second board:
Setting “12S_TRANSMIT” =0

Build and port this program into the second board in RAM mode.

After reset, the welcome screen appears like this:

AN10863_1
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B ch o e o b b o o I b o A B b I e o v b B B e b B R T S R
Hel lo NXP Semiconductors =
I25 polling mode demo
- MCU: LPC17:xx
- AFM COTEX
- Communicate wia: UARTO - 115200 bps
lze two I25 channels on 2 board to transfer data
bt b o o o o b ok o o o bt o o o o o o o o o o B e o o R U o G R

Fresz 17 to start 123 operation...

Fig 62. 12S MASTER Welcome Screen

Press ‘1’ to start 12S operation. After that, the received data will be displayed as follows:
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T
.

0:=0003682E -
0:0003682F B |
0:=0003682F
000036220
000036831
000026231
000036832
0:=000365833
000036223
0:=00036834
000036834
000036235
000036836
000036226
000036837
0:=00036837
000036222
0:=000368319
000036229
000036234
0=00036336
000036230
0=0003683C

Fig 63. 12S Received data after press ‘1’

38. MCPWM Simple

AN10863_1

38.1

38.2

38.3

38.4

Purpose
This example will test Motor Control PWM module in LPC17xXx.

Tested function on MCPWM could be: 3-phase AC mode, 3-phase DC mode, capture on
Motor Control Feed back input pin.

Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display information.
Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
mcpwm_simple.c

Running mode

Please see abstract.txt file for more details.

Procedure

Please see abstract.txt file for more details.
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39. PWM - Dual Edge example

AN10863_1

39.1

39.2

39.3

39.4

Purpose
This is a simple example about PWM function on LPC17xx.

This program illustrates the PWM signal on 3 Channels in both edge mode and single
mode.

Peripheral clock for PWM: PWM_PCLK = CCLK / 4 = 72MHz/4 = 18MHz and there is no
prescale for PWM. The PWM timer/counter clock is at 18MHz. The base rate is set to
100.

The base PWM frequency is at 18MHz/100 = 180 KHz.
Each PWM channel will be configured as follows:
e Channel 2: Double Edge
e Channel 4: Double Edge
e Channel 5: Single Edge
The Match register values are as follows:
MRO =100 (PWM rate)
MR1 =41, MR2 = 78 (PWM2 output)
MR3 =53, MR4 = 27 (PWM4 output)
MR5 = 65 (PWM5 output)
PWM Duty on each PWM channel:
e Channel 2: Set by match 1, Reset by match 2.

e Channel 4: Set by match 3, Reset by match 4.
e Channel 5: Set by match 0, Reset by match 5.
Use an oscilloscope to observe the PWM signals.
Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display this conversion.
Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
pwm_dual_edge.c

Running mode

Please see abstract.txt file for more details.

Procedure

Please see abstract.txt file for more details.
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40. PWM — Match Interrupt

40.1 Purpose

This is a simple example about PWM function on LPC17xx. This program illustrates the
PWM signal on 6 Channels in single edge mode.

Peripheral clock for PWM: PWM_PCLK = CCLK / 4 = 72MHz/4 = 18MHz and there is no
prescale for PWM. The PWM timer/counter clock is at 18MHz. The base rate is set to
256.

The base PWM frequency is at 18MHz/256 = 70.312 KHz (Period = ~14.22 microsecond)
Each PWM channel (1 to 6) will be configured as follows:

+ PWM1.1 = (10/256) (period = 0.56 microsecond)

+ PWML1.2 = (20/256) (period = 1.11 microsecond)

+ PWM1.3 = (30/256) (period = 1.67 microsecond)

+ PWML1.4 = (40/256) (period = 2.22 microsecond)

+ PWM1.5 = (50/256) (period = 2.78 microsecond)

+ PWM1.6 = (60/256) (period = 3.33 microsecond)
Use an oscilloscope to observe the PWM signals.

Here, PWMZ1.1 value is not stable; it will increase by the time from 0 to 256 period and
restart. Match interrupt for channel O is set, when the PWM timer reaches 256 (value of
channel 0 match), an interrupt for matching will generate and update the value of
PWML1.1, this value will be updated every 4096 match interrupts or:

Period * 4096 = 14.22 * 4096 = 58,245 (microsecond)
And this value will be reset to O after:
Period * 4096 * 256 = 14,910,750.72 (microsecond) = ~15 (second)
Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display this conversion.
40.2 Hardware configuration

Please see abstract.txt file for more details.

40.3 Software configuration
Required files
pwm_match_int.c
Running mode

Please see abstract.txt file for more details.

40.4 Procedure

Please see abstract.txt file for more details.
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41. PWM - Single Edge example

41.1 Purpose

41.2

41.3

41.4

This is a simple example about PWM function on LPC17xx.
This program illustrates the PWM signal on 6 Channels in single edge mode

Peripheral clock for PWM: PWM_PCLK = CCLK / 4 = 72MHz/4 = 18MHz and there is no
prescale for PWM. The PWM timer/counter clock is at 18MHz. The base rate is set to
256.

The base PWM frequency is at 18MHz/256 = 70.312 KHz (Period = ~14.22 microsecond)
Each PWM channel (1 to 6) will be configured as follows:

+ PWML1.1 = (10/256) (period = 0.56 microsecond)

+ PWML1.2 = (20/256) (period = 1.11 microsecond)

+ PWM1.3 = (30/256) (period = 1.67 microsecond)

+ PWM1.4 = (40/256) (period = 2.22 microsecond)

+ PWM1.5 = (50/256) (period = 2.78 microsecond)

+ PWM1.6 = (60/256) (period = 3.33 microsecond)
Use an oscilloscope to observe the PWM signals
Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display this conversion.
Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
pwm_single_edge.c
Running mode

Please see abstract.txt file for more details.

Procedure

Please see abstract.txt file for more details.

42. QEI example

AN10863_1

42.1

42.2

Purpose

This example will test the Quadrature Encoder Interface module in LPC17xx with velocity
calculation (RPM) to display via UARTO.

Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control to display information.
Hardware configuration

Please see abstract.txt file for more details.
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42.3 Software configuration
Required files
gei_test velo.c
Running mode

Please see abstract.txt file for more details.

42.4 Procedure

Burning code in the first board, use it to generate signal supplying for QEI peripheral by
using timer match interrupt ouput.

After load code in the second board, connect:
- P1.19 (boardl) to P0.20 (board 2)
- P1.21 (boardl) to P0.23 (board 2)

Screen wil be displayed like this:

S ma— S —— J\
' Tera Term - COM1 VT =) 0/B3
File Edit Setup Control Window Help
Hello QEI ... |~
Speed will be sampled every each 0000250000 us |?]
This value will be accumulated to display as RPM after every each -
10003000000 us
Initializing Yirtual QEI signal...
Sampl ing Speed: 0000000000RPH
v
Fig 64. QEl init
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e o - ey —— j
' Tera Term - COM1 VT =Jo/&d
File Edit Setup Control Window Help

Direction has changed:
Direction has chanzed:
Direction has chanzed:
Direction has changed:
Direction has chanzed:
Direction has chanzed:
Direction has changed:
Direction has chanzed:
Direction has changed:
Direction has chanzed:
Direction has chanzed:
Direction has changed: 0
Sampl ing Speed: 0000000243RPH D%
Direction has chanzed:
Direction has chanzed:
Direction has chanzed:
Direction has changed:
Direction has chanzed:
Direction has chanzed:
Direction has changed:
Direction has chanzed:
Sampl ing Speed: 0000000585RPH
Sampl ing Speed: 0000000593RPH

_, O O D — O —

Ot O et Ot O s

[ Juu]

Fig 65. QEI process after connect pin

43. RIT polling example

43.1 Purpose
Use RIT as a timer to control 8 LED display.

43.2 Hardware configuration

Please see abstract.txt file for more details

43.3 Software configuration
Required files
rit_polling.c
Running mode

Default

43.4 Procedure
After restart, 8 LEDs will sequentially blink from LED 0 -> LED 7 and reverse.

Welcome screen and blinking LED processing will be displayed like this:
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T
.

LEDOOD:
LEDOON:
LEDOOT:
LEDOOT:
LEDOO2:
LEDOOZ:
LEDOOS:
LEDOO3:
LEDOO4:
LEDOO4:
LEDOOG:
LEDOOG:
LEDOOG:
LEDOOG:
LEDOO?:

- MCU: LPC17:xx

- AFM COTEX

- Communicate wia: UARTO - 115200 bps

lze RIT az a timer to control 8 LEDs displaw

bt b o o o o b ok o o o bt o o o o o o o o o o B e o o R U o G R

ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON

Fig 66. RIT demo

s ek ek bbbk kb ek hebehek bbb b et e bbbk A

Hel lo NXP Semiconductors
RIT demo

44. RIT interrupt example

44.1 Purpose

This is a simple RIT test: use RIT as a timer to generate interrupt to drive LED

44.2 Hardware configuration

Please see abstract.txt file for more information

44.3 Software configuration

Required files

rit_interrupt.c

Running mode

Please see abstract.txt file for more details.

44.4 Procedure

Please see abstract.txt file for more details.

The screen will be like this:

AN10863_1
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T
.

LED:
LED:
LED:
LED:
LED:
LED:
LED:
LED:

OFF
oN
OFF
ON
OFF
ON
OFF
ON

Fig 67. RIT screen

B ch o e o b b o o I b o A B b I e o v b B B e b B R T S R
Hel lo NXP Semiconductors =
RIT demo
- MCU: LPC17:xx
- AFM COTEX
- Communicate wia: UARTO - 115200 bps
lze RIT az a timer to generate interrupt each specified time interval
bt b o o o o b ok o o o bt o o o o o o o o o o B e o o R U o G R
The walue compare is: 0010000000 swvstem tick

45. RTC example

AN10863_1

45.1

45.2

45.3

45.4

Purpose

This is a simple RTC example, using RTC to generate an interrupt in Second Counter

Increment Interrupt (1s) and Alarm interrupt at 10s.

Use UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control to display

information.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
rtc_alarm_cntincr_int.c
Running mode

Please see abstract.txt file for more details.

Procedure

Please see abstract.txt file for more details.
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The screen will be like this:

B E b i b b b R R B e b S H R
Hel lo NXP Semiconductors =
RTC demo
- MCU: LPC17xx
- AFM COTEX
- Communicate wia: UARTO - 115200 bps
& zimple RTC example.
To zenerate interrupt in Second Counter Increment Inmterrupt (1s)
and zererate Alarm interrupt at 10s
bt b b o B b v o ok o o o b o o o b v o v o o o B R o R o R R v B R T T
Current time set to: 020:000:000 0247004702004
Second ALARM =set to 010=
Second: 000
Second: 001
Second: 002
Second: 003
Second: 004
Second: 006
Second: 008
Second: 007
Second: 008
Second: 003
Second: 010 |
ALARM 102 matched! i

Fig 68. RTC screen

46. SPI Loop back example

AN10863_1

46.1

46.2

46.3

Purpose

This is an example of SPI using interrupt mode to test the SPI driver.

This example uses SPI in loop-back mode to transfer a number of data byte.
UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
spi_loopback_test.c
Running mode

Please see abstract.txt file for more details.
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46.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:

I} Tera Term - COM1 ¥T IZHEI@
File Edit

B E i b b b b b b b B b e ch b B R e e B B R
Hel lo NXP Semiconductors 5
ZPI demo —
- MCU: LPC17:xx

- Core: ARM Cortex-M3

- Communicate wia: UARTO - 115200bps

&n example of 5PI using polling mode with loop-back (MIZD <-> MOSI)
connect ion to test SPI driver

Bt E R b b b R b b A B R h i ch R R b R R R R i B R
Verify complete

Setup  Control  Window  Help

|

Fig 69. SPI Loopback demo

47. SPI master example

47.1 Purpose
This is an example of SPI using interrupt mode to test the SPI driver.
This example uses SPI in master mode to communicate with SPI slave device.
The master and slave transfer together a number of data byte.
UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.

47.2 Hardware configuration

Please see abstract.txt file for more details.

47.3 Software configuration
Required files
Spi_master.c

Running mode
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Please see abstract.txt file for more details.

Procedure

These steps should be in the following sequence:
e The slave must start first to be ready to receive data from master.
e Press ‘1’ to transmit data from master to slave.

Please see abstract.txt file for more details.

The screen will be like this:

I Tera Term - COM1 ¥T

File Edit Setup Control ‘Window Help

bt b b o o o o ok o v o b v o o o v o o o o o o B U v o R Y o R o R R
Hel lo NXP Semiconductors
SPI demo
- MCU: LPC17xx
- Caore: ARM Cortex-M3
- Communicate wia: UARTO - 115200bps
#n example of SPI uzing interrupt mode to test the SPI driver
Thiz example uzes SPI in master mode to communicate with SPI zlave device
The mazter and =lave tranzfer together a number of data byte
Bt E R b b b R b b A B R h i ch R R b R R R R i B R
Fresz 17 to start transfer...
Init buffer
Start transfer...
Conp lete!
Verify complete!

Fig 70. SPI master demo

48. SPI slave example

48.1

48.2

AN10863_1

Purpose

This is an example of SPI using polling mode to test the SPI driver.

This example uses SPI in slave mode to communicate with an SPI master device.
The master and slave transfer together a number of data byte.

UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.

Hardware configuration

Please see abstract.txt file for more details.
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48.3 Software configuration
Required files
spi_slave.c
Running mode

Please see abstract.txt file for more details.

48.4 Procedure
After power-up, slave is ready to communicate with master.
Please see abstract.txt file for more details.

The screen will be like this:

I} Tera Term - COM1 ¥T E”E”X'
File Edit

B E i b b b b b b b B b e ch b B R e e B B R
Hel lo NXP Semiconductors E
ZPI demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200bps
fn example of 3PI using interrupt mode to test the 3PI driwver
Thiz example uzes SPI in zlave mode to communicate with EPI zlave device
The master and =lave tranzfer tozether a number of data bvte
bt b b o b v o ok o o o o o b o o o b v o v o o U o B R R o o R R v B R T R
Init buffer...Complete!
Wait for master transfer data...
Transfer conplete!
Merify complete!

Setup  Control  Window  Help

Fig 71. SPI slave demo

49. SPI - SC161S750 interrupt example

49.1 Purpose
This is an example of SPI using interrupt mode to test the SPI driver.
Using SPI at mode SPI master/8bit on LPC1768 to communicate with SC161S750/760
Demo Board.

49.2 Hardware configuration

Please see abstract.txt file for more details.
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49.3 Software configuration
Required files
spi_interrupt_test.c
Running mode

Please see abstract.txt file for more details.

49.4 Procedure

Please see abstract.txt file for more details.

The screen will be like this:

& Tera Tenm - COM1 VT |Z||E|rz|
File Edit Setup Control Window  Help

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S
Hel lo NXP Semiconductors =
ZPI demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200 kbps
Communicate with SPI function on SC16IS7A0/760 Demo Board
Use I0 function on SCIGIST40/750/760 chip to turn OWSOFF LED=
Press 17 to turn OW LED=, "2 to turn OFF LEDs
bt b b o b v o ok o o o o o b o o o b v o v o o U o B R R o o R R v B R T R

[ e p— e p—

|

Fig 72. SPI1 - SC161S750 interrupt demo

50. SPI - SC161S750 polling example

50.1 Purpose
This is an example of SPI using polling mode to test the SPI driver.

Using SPI at mode SPI master/8bit on LPC1768 to communicate with SC161S750/760
Demo Board.

UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.

50.2 Hardware configuration

Please see abstract.txt file for more details.
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50.3 Software configuration
Required files
spi_polling_test.c
Running mode

Please see abstract.txt file for more details.

50.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:

& Tera Tenm - COM1 VT E”E'E'
File Edit Setup Control Window  Help

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S
Hel lo NXP Semiconductors =
ZPI demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200 kbps
Communicate with SPI function on SC16IS7A0/760 Demo Board
Use I0 function on SCIGIST40/750/760 chip to turn OWSOFF LED=
Press 17 to turn OW LED=, "2 to turn OFF LEDs
bt b b o b v o ok o o o o o b o o o b v o v o o U o B R R o o R R v B R T R

[ e p— e p—

A/
Fig 73. SPI - SC161S750 polling demo
51. SSP — Master example
51.1 Purpose
This is an example of SSP using Polling mode to test the SSP driver.
This example uses SSP in SPI frame as master to communicate with an SSP slave
device.
The master and slave transfer together a number of data byte.
UARTO - 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.
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51.2 Hardware configuration

Please see abstract.txt file for more details.

51.3 Software configuration
Required files
ssp_master.c
Running mode

Please see abstract.txt file for more details.

51.4 Procedure

These steps must be in the following sequence:
o Slave must start first to be ready to communicate with master.
e On master, press ‘1’ to start transfer data.

Please see abstract.txt file for more details.

The screen will be like this:

3 Tera Term - COM1 ¥T
File Edit Setup Control ‘Window Help

bt b b o v o b o ok o o v o b v o o o v o o b o o o o B v o R Y o R R o R R
Hel lo WEP Semiconductors =
SPI demo —
- MCU: LPC17xx
- Caore: ARM Cortex-M3
- Communicate wia: UARTO - 115200bps
#n example of SPI uzing interrupt mode to test the SPI driver
Thiz example uzes SPI in master mode to communicate with SPI zlave device
The mazter and =lave tranzfer together a number of data bwte
B h o e R b o b o I b o b b e o o o o T I o b e B o o R T B R
Fresz 17 to start transfer...
Init buffer
Start transfer...
Conplete!
Yerify complete!

i
Fig 74. SSP — Master demo
52. SSP - Slave example
52.1 Purpose
This is an example of SSP using interrupt mode to test the SSP driver.
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This example uses SSP in SPI frame as slave mode to communicate with SSP master
device.

The master and slave transfer together a number of data byte.
UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.

52.2 Hardware configuration

Please see abstract.txt file for more details.

52.3 Software configuration
Required files
ssp_slave.c
Running mode

Please see abstract.txt file for more details.

52.4 Procedure
After power-up, the slave is ready to communicate with master.
Please see abstract.txt file for more details.

The screen will be like this:

& Tera Tenm - COM1 VT E”E'E'
File Edit Setup Control Window  Help

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S
Hel lo NXP Semiconductors
ZPI demo
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200bps
fn example of 3PI using interrupt mode to test the 3PI driwver
Thiz example uzes SPI in slave mode to communicate with SPI slave device
The master and =lave tranzsfer tozether a number of data byte
bt b b o b v o ok o o o o o b o o o b v o v o o U o B R R o o R R v B R T R
Init buffer...Complete!
Wait for master transfer data...
Transfer conplete!
Merify complete!

Fig 75. SSP — Slave demo
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53. SSP- DMA example

53.1 Purpose

This example uses SSP function in MASTER mode with Loop-back mode (MOSI <->
MISO).

Transfer a number of data byte (in DMA mode for both Tx and Rx channel)
UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.

53.2 Hardware configuration

Please see abstract.txt file for more details.

53.3 Software configuration
Required files
ssp_dma.c
Running mode

Please see abstract.txt file for more details.

53.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:

& Tera Tenm - COM1 VT |Z||E|rz|
File Edit Setup Control Window  Help

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S

Hel lo NXP Semiconductors =

ZoP demo —
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200bps

Thiz example uzes S5P function in MASTER mode

with Loop-back mode (MOSI <-> MISO)

Transfer B4 bytes of data (in DMA mode for both Tx and Rx

channe! )

B T B T o g R T T T T R R T R TR DR (TR B T B T B e e

Start transfer...

Yerify complete!

|

Fig 76. SSP — DMA demo

AN10863_1 © NXP B.V. 2009. All rights reserved.

Application note Rev. 02 — 04 Dec 2009 75 of 87




NXP Semiconductors AN10863

LPC17xx example description

54. SSP — SC161S750 polling example

54.1

54.2

54.3

54.4

Purpose
This is an example of SSP using polling mode to test the SSP driver.

Using SSP in SPI frame mode as master/8bit on LPC1768 to communicate with
SC161S750/760 Demo Board

UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
scl6is750_int.c
Running mode

Please see abstract.txt file for more details.

Procedure
e Press ‘1’ to turn ON LEDs, ‘2’ to turn OFF LEDs.

Please see abstract.txt file for more details.

55. SSP — SC161S750 interrupt example

AN10863_1

55.1

55.2

55.3

55.4

Purpose

This is an example of SSP using interrupt mode to test the SSP driver.

Using SSP in SPI frame mode as master/8bit on LPC1768 to communicate with
SC161S750/760 Demo Board

UARTO — 115200bps — 8 data bit — No parity — 1 stop bit — No flow control.
Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
scl6is750_int.c
Running mode

Please see abstract.txt file for more details.

Procedure
e Press ‘1’ to turn ON LEDs, ‘2’ to turn OFF LEDs.

Please see abstract.txt file for more details.

© NXP B.V. 2009. All rights reserved.

Application note

Rev. 02 — 04 Dec 2009 76 of 87



NXP Semiconductors AN10863

LPC17xx example description

56. TIMER - Delay example

56.1

56.2

56.3

56.4

Purpose

This is a simple example for Timer in polling mode: Wait 1 second to turn ON/OFF LED
in sequence.

Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control
Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
timer_delay_test.c

Running mode

Please see abstract.txt file for more details.

Procedure

Please see abstract.txt file for more details.

57. TIMER - Interrupt example

AN10863_1

57.1

57.2

57.3

57.4

Purpose

This is a simple example for Timer interrupt mode: turn on/off P2.0 and toggle MATO0.0
(pinP0.28) at frequency 10Hz.

Use UARTO with this configuration — 115200bps — 8 data bit — No parity — 1 stop bit — No
flow control
Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files
timer_interrupt_test.c
Running mode

Please see abstract.txt file for more details.

Procedure

Please see abstract.txt file for more details.
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58. TIMER - Capture example

AN10863_1

58.1

58.2

58.3

58.4

Purpose

This example used to test Capture Timer function.

We use Timer 0 to take a snapshot of the timer value when an input on CAP0.0(Pin 0.26)
transistions.

Hardware configuration

Please see abstract.txt file for more details

Software configuration
Required files
timer_capture.c
Running mode

Please see abstract.txt for more details.

Procedure

After reset, the welcome screen appears like this:

B E b i b b b R R B e b S H R
Hel lo NXP Semiconductors =
Timer Match interrupt demo

- MCU: LPC17xx

- Core: ARM Cortex-M3

- Communicate wia: UARTO - 115200 bps
lze timer 0 to take a znapshot of the timer walue when an input =ignal
on CAPD.D tranzitions
B E R b b b R b b A R h i ch R R b R R R R S e B R

Fig 77. SSP — Welcome screen

Change connecting CAP0.0 with GND and VCC continuously, the time (s) will be
captured like this:
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B ch o e o b b o o I b o A B b I e o v b B B e b B R T S R
Hel lo NXP Semiconductors =
Timer Match interrupt demo
- MCU: LPC17:xx
- Core: ARM Cortex-M3
- Communicate wia: UARTO - 115200 bps
lze timer 0 to take a snapshot of the timer walue when an input signal
on CAPD.0 tranzitions
B E R b b b R b b A R h i ch R R b R R R R S e B R
Time capture: 0x00000002
Time capture: 0x00000002
Time capture: 0x00000002
Time capture: 0x0000000%
Time capture: 0x0000000%
Time capture: 0x0000000%
Time capture: 0x0000000%

Fig 78. SSP — Time captured

59. USB device — HID example

AN10863_1

59.1

59.2

59.3

59.4

Purpose

The HID project is a demo program for the LPC1768 using Keil MCB1700 board.

Note: This example comes from the LPC17xx code bundle with a few modifications to be
compiled with GNU toolchain.

Hardware configuration

Please see abstract.txt file for more details.

Software configuration
Required files

demo.c

Running mode

Please see abstract.txt file for more details.

Procedure

Please see abstract.txt file for more details.
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60. USB device — Mass storage example

60.1 Purpose
The Memory project is a demo program for the LPC1768 using Keil MCB1700 board.

Note: This example comes from the LPC17xx code bundle with a few modifications to be
compiled with GNU toolchain.

60.2 Hardware configuration

Please see abstract.txt file for more details.

60.3 Software configuration
Required files
memory.c
Running mode

Please see abstract.txt file for more details.

60.4 Procedure

Please see abstract.txt file for more details.

61. WDT - Interrupt example

61.1 Purpose

This is a simple example for Watchdog timer application in interrupt mode

61.2 Hardware configuration

Please see abstract.txt file for more details.

61.3 Software configuration
Required files
wdt_interrupt_test.c
Running mode

Please see abstract.txt file for more details.

61.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:
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& Tera Tenm - COM1 VT E”E'E'
File Edit Setup Control Window  Help

L ch o e o o b o o I o o b B b o e o o b B B e b B e o R T S
Hel lo NXP Semiconductors =
Watch doz timer interrupt (test or debug mode) demo —

- MCU: LPC17EE
- Core: Cortex M3
- Communicate wia: UARTO - 115200 bps
Uze WOT with Internal RC O3C, interrupt mode (test onlw), timeout = 1 zeconds

To generate an interrupt, after interrupt WOT interrupt is dizabled immediatelw
I

b b o b b b o O o b o o o o o o o o o v o o o o B o o o b R B R R B B R R b B R R R R B R
BEFORE WOT irterrupt!

EEFORE WDT interrupt!
BEFORE WOT interrupt!
AFTER WOT interrupt
AFTER WDT interrupt
AFTER WOT interrupt
AFTER WOT interrupt

Fig 79. WDT interrupt demo

62. WDT - Reset example

62.1 Purpose

This is a simple example for Watchdog timer application in reset mode

62.2 Hardware configuration

Please see abstract.txt file for more details.

62.3 Software configuration
Required files
wdt_reset_test.c
Running mode

Please see abstract.txt file for more details.

62.4 Procedure
Please see abstract.txt file for more details.

The screen will be like this:
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i Tera Term - COM1 YT
File Edit Setup Control Window  Help

Watch dog timer reset when timeout demo
- MCU: LPC17xx
- Core: Cortex M3
- Cormmuricate wia: UARTO - 115200 bps
lze WOT with Internal RC 03C, reset mode, fimeout = 2 seconds
To reset MCU when time oot. After reset, program will determine what cause of
last reset time (external reszet or WOT fime-out)
bt b o o o o b ok o o o b o o o o e v o o o o o B e o o R U o G R

Lazt MCU reset cauzed by External!

B T B T o g R T T T T R R T R TR DR (TR B T B T B e e
Thiz Welcome Screen below will executive after reset event
Hel lo NXP Semiconductors
Watch dog timer reset when timeout demo
- MCU: LPC17xx
- Core: Cortex M3
- Communicate wia: UARTO - 115200 bps
lze WOT with Internal RC 03C, reset mode, fimeout = 2 seconds
To reset MCU when time oot. After reset, program will determine what cause of
last reset time (external reszet or WOT fime-out)
bt b o o o o b ok o o o b o o o o e v o o o o o B e o o R U o G R

Lazt MCU reset caused by WOT TimeOut!

Fig 80. WDT reset demo
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63.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

63.2 Disclaimers

General — Information in this document is believed to be accurate and
reliable. However, NXP Semiconductors does not give any representations
or warranties, expressed or implied, as to the accuracy or completeness of
such information and shall have no liability for the consequences of use of
such information.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or
malfunction of a NXP Semiconductors product can reasonably be expected

AN10863_1

to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is for the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.

63.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are property of their respective owners.
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