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1. Introduction

LPCXpresso

LPCXpresso is a new, low-cost development platform available from NXP. The software
consists of an enhanced, Eclipse-based IDE, a GNU C compiler, linker, libraries, and an
enhanced GDB debugger. The hardware consists of the LPCXpresso development board
which has an LPC-Link debug interface and an NXP LPC ARM-based microcontroller
target. LPCXpresso is an end-to-end solution enabling embedded engineers to develop
their applications from initial evaluation to final production.

The LPCXpresso IDE, powered by Code Red Technologies (www.code-red-
tech.com/Ipcxpressol), is based on the popular Eclipse development platform and
includes several LPC-specific enhancements. It is an industry-standard GNU toolchain
with an optimized C library that gives engineers all the tools necessary to develop high-
quality software solutions quickly and cost-effectively. The C programming environment
includes professional-level features. There is syntax coloring, source formatting, function
folding, on- and offline help, and extensive project management automation.

The LPCXpresso target board, jointly developed by NXP, Code Red Technologies, and
Embedded Artists (http://www.embeddedartists.com/products/Ipcxpresso/), includes an
integrated JTAG debugger (LPC-Link), so there’s no need for a separate JTAG debug
probe. The target portion of the board can connect to expansion boards to provide a
greater variety of interfaces, and I/O devices. The on-board LPC-Link debugger provides
a high-speed USB to JTAG/SWD interface to the IDE and it can be connected to other
debug targets such as a customer prototype. Users can also use the LPCXpresso IDE
with the Red Probe JTAG adapter from Code Red Technologies.

Supported LPC products on the LPCXpresso platform:
e LPC1100: All products supported
e LPC1200: All products supported
e LPC1300: All products supported

e LPC1700: LPC1751 LPC1752 LPC1754 LPC1756* LPC1758' LPC1764 LPC1765"
LPC1766" LPC1767* LPC1768* LPC1769"

e LPC2000: LPC2109 LPC2134 LPC2142 LPC2362 LPC2929
e LPC3000: LPC3130 LPC3250

PRESSO

l l

Eclipse-based IDE Development Board
B — (with LPC-Link)

1. The LPCXpresso platform will allow the user to build an executable of any size but it will restrict code
download to 128 kB. These specific products contain more than 128 kB of flash memory. Easy
upgrade options are provided for higher memory configurations. Please visit the LPCXpresso website
for more details.
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1.1 LPCXpresso IDE

LPCXpresso’s IDE is a highly integrated software development environment for NXP’s

LPC Microcontrollers, which includes all the tools necessary to develop high quality

software solutions in a timely and cost effective fashion. LPCXpresso is based on Eclipse
with many LPC specific enhancements. It also features the latest version of the industry
standard GNU tool chain with a proprietary optimized C library providing professional
quality tools at low cost. The LPCXpresso IDE can build an executable of any size with
full code optimization and it supports a download limit of 128 kB after registration.
LPCXpresso supports the full embedded product design cycle by moving beyond chip
evaluation boards and supporting development on external target boards.

- Develop - RDB1768_LedFlash/src/main_ledflash.c - LPCXpresso
File Edit Source Refactor Mavigate Search Run Project Window Help

P - S | Y 5 \ : 3
i-HeBig- s @R % & imaEihog iR ivw iR | K pevekon |
KRBl ®F- [H: o
[0 Project Expl 52 48 core Regist | 2 Peripherals| = O || [£] main_ledflash.c £2 easyweb.c | @ Welcome = [l
5|§>\V' | 43int main{void) { A
[#(=% RDB1768 _adcpot A a4 . .
&2 ROB1 769 Audiatister | ES volatile static int i = 0 ;
125 RDB1768_EasyWeh =3 i [eEpp
{25 RDB1785_Extnt <X
5 RDB1768.LCDdoma 48 // Set up board/processor
2 ROB176R LoDl 43 TargetResetInit () :
= =5 RDB1768_LedFlash 50
4 Binaries 51 // sev P1_z4, P1_25, P1 28, P1_29 to 00 - GFIO
@ G Includes 52 PINSEL3 &= ([~DxOFOFOO00);
B8 s =
[8] er storkup Ipct7.c 54 // $et GPIO - P1_24, P1_25, P1_28, P1 28 - to he outputs
Bloke 55 FIOIDIR |= LED_ALL:
[8] leds.h 56
[ main_ledFash.c 5y
&) target.c | 58 // Enter an infinite loop, cyoling through led flash Sequence
[ .. Ml 55 whileilj ¢
) Quickstart Pan 53 (9= Yariables | ®@ Ereakpoints| = 5| ©0
» 2 61 // Turn all leds on, then off, S times
Start here B2 ez for (loop=1; loop < 5; loop++] {
- 63 leds_all oni):
# Import Example project(s) & short_delay {2000} ;
@, Build ROB1768_LedFlash' for Debug 65 leds_all off():
66 short_delay(2000) ;
& Clean 'RDB1768_LedFlash' For Debug s ' -
5 Debug ‘RDB1768_LedFlash’ &8 short_delay(3000) ; &
. >

(% Quick Settings  ~

eroicctand filchy zards Y | Mo consoles to display t this tine,

e | B console 52 _[El Problems | @ Memory | ol |

B Import and Export v
P
EX Build and Settings ¥
e
Nahin and Dun R &
Nt Writable | smarttnsers [ 4311 : RDB1766 LedFlash DXPYLPCI768
Fig 1. LPCXpresso IDE
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1.2 LPCXpresso development board

LPC-Link

Fig 2. LPCXpresso development board

1.3 LPC-LINK JTAG/SWD debugger

The LPCXpresso board contains a JTAG/SWD debugger called the “LPC-Link” and a
target MCU. LPC-Link is equipped with a 10-pin JTAG header (highlighted on the above
image) and it seamlessly connects to the target via USB (the USB interface and other
debug features are provided by NXP’'s ARM9 based LPC3154 MCU). Cutting the tracks
between the LPC-link and the target will make the LPC-Link a stand-alone JTAG
debugger. This enables the LPCXpresso platform to be connected to an external target
and used to develop for a wide variety of NXP’s Cortex-MO0, Cortex-M3, and ARM7/9
based applications. Currently supported microcontroller products include LPC1700,
LPC1300, LPC1200, and LPC1100 series and specific members of the LPC2000 and
LPC3000 families.

1.4 Integrated evaluation target

The target includes a small prototyping area and easily accessible connections for
expansion. The LPCXpresso board with target can be used

¢ On its own for software development and benchmarking
e Connected to an off-the-shelf baseboard for rapid proof-of-concepts
e Connected to customer-designed board for a full prototype

1.5 LPCXpresso partners

NXP has partnered with Code Red Technologies and Embedded Artists for the
LPCXpresso platform. For added flexibility and higher memory configurations, the

LPCXpresso All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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LPCXpresso platform can easily be upgraded to include full-blown suites from Code Red
Technologies and more advanced hardware kits from Embedded Artists. Please visit the
LPCXpresso webpage for more information.

Mcode_red @Emmg
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2. Evaluate, explore and develop

Prebrddrd
drimfy

— Base board

Any Custom Board with
a JTAG Connector

Fig 3. Product development stages

Users can envisage three stages from evaluation to product development. During
evaluation, features and peripherals of the target MCU can be easily tested with the
prototyping area and easily accessible connections on the target board. Complementing
the target board are also easy-to-use example projects and a handy Getting Started
guide. For rapid proof-of-concepts, users can get an off-the-shelf base board from
Embedded Artists and quickly explore the next level of applications. And finally
LPCXpresso users can seamlessly develop their final application by using the LPC-Link’s
10-pin JTAG connector to attach any JTAG-capable custom board. This way, users can
now enjoy the same user experience right from evaluation to product development.

LPCXpresso

User guide
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3. Installation

3.1 System requirements

Operating System Microsoft® Windows - XP 32-bit or 64-bit (SP2 or greater)
Microsoft® Windows - Vista 32-bit or 64-bit
Microsoft® Windows - Windows 7 32-bit or 64-bit

Linux - Ubuntu 9 and 10
Linux - Fedora Core 12 and 13

System RAM 512 MB minimum (1 GB recommended)

Hard Disk 225 MB of available space.

Screen/Display Adaptor 1024x768 minimum recommended

Internet Connection High-speed internet is recommended to download and register

the software

Note: Desktop virtualization tools supporting a linux or Windows guest with USB support
can be used to run LPCXpresso on other computing platforms.

3.2 Installation process

LPCXpresso is installed into a single directory, of your choice. Multiple versions can be
installed simultaneously without any issues. The installation process is to double-click the
installer file after downloading. Then click “next” on the setup wizard. To install under
linux, the downloaded file should be marked as executable first using chmod +r.

= Setup - LPCXpresso

Setup Wizard

This will install LPCXpresso 3.0.3 [Build 59] on your computer.

}{ Welcome to the LPCXpresso

o 4 It is recommended that you close all other applications before
3 | PRESSO| cninis

Click Next to continue, or Cancel to exit Setup.

Powered by
@codeﬁred

Fig 4. Setup wizard
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Fig 5.

= Setup - LPCXpresso |ZH:|E|

License Agreement
Flease read the following important information before: continuing

Please read the following License Agreement. You must accept the terms of this
agreement before cortinuing with the installation

FRESSO|

|CODE RED TECHNOLOGIES, LIMITED

End-User Licence Agreement for LPCXpresso Software Development
Tools

September 2009
THIS END USER LICENCE AGREEMENT ("LICENCE") IS A LEGAL

SINGILE. TEGAT ENTITYY AND CODFE RED TECHNOLOGIFS TIMITED

(| accept the agreement ™
i
()| do not aceept the agresment

~

AGREEMENT BETWEEN YOU (EITHER A SINGLE INDIVIDUAL, OR

v

Setup wizard

Read the license agreement then click next. There are a number of other screens on the
setup wizard, but generally the default options can be accepted. After the install, an
information file will be displayed. Click “Next.” Congratulations! Your LPCXpresso
installation is complete!

Fig 6.

- Setup - LPCXpresso
Installing

Please watt while Setup installs LPCXpresso on your computer.

Extracting files.
C:hruphlpcxpressateclipse'plugins\org eclipse cdt.core_5.1.1.200909110608 jar

0]

PRESSO|

hittp:/warw .o .com.) resso

Setup wizard
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3.3 Activation

To activate your product from LPCXpresso, choose Help->Product activation->Create
serial number and register. Once the wizard is open, click “Copy to clipboard” to copy the
LPCXpresso serial number into the clipboard. This serial number is based on your
machine’s hardware and operating system configuration, but contains no personally
identifiable information. Now click the button to open the registration activation page. This
should display a web form. After completing the form, you will receive an activation code
via email within a few minutes. Highlight the activation code in your email program, and
select Copy to place it into the Windows clipboard. Now, choose select Help->Product
activation->Enter activation code from within LPCXpresso. Paste the product activation
code into the Product activation dialog by right clicking in the Activation code field and
choosing “Paste.” Then click the “OK” button. You should receive a dialog confirming
acceptance of the activation code. It is also possible to complete LPCXpresso activation
on a PC that is offline as long as another PC has access to the Internet. Refer to Fig 7 for
the process.

- -
Online PC |=|= Offline PC
1. Register and download IIII
LPCXpresso from www.code-red- [ M |
tech com/lpcxpresso. IIII
2. T fer the LPCX install
1 the offine PC. Crpressamsiater Illl 3. Install LPCXpresso
IIII 4. Select “Create Serial Number and
M | Activate” from the Help menu. Write
4. Browse to |pcxpresso.code-red- IIII down serial number and click "0OK."
tech com/LPCXpresso/serialnumber l l
log in, and enter the LPCXpresso I I
serial number from step 3. IIII
5. Once the activation code is I I 6. Select “Enter Activation Code"
received by email, write it down. IIII from the Help, Product Activation
llll menu and type in the activation code
I I from step 5 and click "OK."
h
Fig 7. LPCXpresso activation with offline PC
LPCXpresso All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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4. Getting familiar with the LPCXpresso IDE

4.1

LPCXpresso IDE is based on the Eclipse IDE framework and many of the core features
are described well in generic Eclipse documentation and in the help files found in the
help menu of the product. Further documentation and pointers to useful documents are
also available on the Code Red Technologies Wiki at http://[pcxpresso.code-red-
tech.com/LPCXpresso/softwareknowledgebase.

Layout of the LPCXpresso desktop

LPCXpresso’s Desktop contains many windows. Each window is called a View, because
it displays a particular view of data in the LPCXpresso environment. This data could be
source code, hex dumps, disassembly, memory contents, or more. Views can be
opened, moved, docked, and closed, and the layout of the currently displayed Views can
be saved and restored. A specific configuration of Views is called a ‘Perspective.’
Typically, LPCXpresso operates in a single perspective under which both the code
development & debug sessions operate as shown on the next page. The single
perspective greatly simplifies the Eclipse environment and enhances the entire
LPCXpresso experience.

All Views in the Perspective can be moved around by dragging and dropping. If a View is
accidentally closed, it can be restored by selecting it from the Show View dialog. The
Show View dialog can be opened from the Show View Other... option in the Window
menu.

'.gla\rigate Search Project Run RULGGTE Help
3 New Window 3 4 3
} @, o1 #@‘ @ S @ Mev Editor 1 [j‘ 1@‘ E @ oD B W
£ SRR S B z
3 Open Perspectl»e 3
3 =
) YT e v fr—
) - .
; = | | MW ¢ Customize Perspective... Bl console Alt+5hift+Q, C
i Save Perspective As... “= Indude Browser
3 Reset Perspective... (@) Make Targets
l;\ Close Perspective @5 Navigator
i cl allp tiv —
4 s e 8= outine AEeShif+0, 0 P
.
J Navigation H 2l Problems Alt+shift+Q, X P
E Breferences [ Project Explorer
f] . = Properties
Links 4 Search Alt+Shift+Q, S
g n »Z.:,Tasks
¢ » Visit the LPCXpresso webs
g Alt+5hift+Q, Q
¢ + VYisit the Code Red Technorogre WEDSITE
L N aantaisil the Code Red Technologies Store
~ ot s I A ot 1ol e b g o W
Fig 8. Show view/other menu
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gle perspective (code development)

[ Develop - NXP_LPC13xx_Blinky/sre/blinky.c - LPCXpresso

File Edit Source Refactor Mavigate Search  Project Fun Window Help
M-l g S dl ¢ /MBS madgp 02 3w FEf [ K Develon |
i RO il i®™- [Hiea
EE‘Proje EX-.' \_E%‘H‘ Core |%Perip | = @ Welcome m =
BBIT|| 1/ T — ~
B&éNXP_LPCBxx_BIinkV 4 : blinky.c: LED blipky C file for NXP LPC13xx Family Microprocessors
@i&: Binaries f L D )
-@]Indudes :1 - H_C;_:x (C) 2008, NXFP Semiconductor b
BE src ": ! =
- @[ blinky.c e
[ E] cr_startup_lpcli.c s o
Efiﬁ Commaon
E-J-E& Debug I i
readme, ki : " ) ; p :
1i#inclunde "LPCi3xx.h"™ LPC13== definitions */
12#inclunde "timerl6.h"™
13#include "clkconfig.h"™
l14finclnde "gpio.h"
() Quick 2 9= Varia | % Brea | = O :;#define TEST_TIMER NUM a /* 0 or 1 for 16-bit timers only %/
EC start here | ?;i-extern wolatile uint32 t timerls O counter;
— 1S5extern volatile uint32 t© timerlé 1 counter;
# Import Example project(s) 50 = i
ﬁBuﬂd 'NXP_LPC13xx_Blinky' for Debur 21/* Main Program */
& Clean NXP_LPC 13xx_Blinky' for Debl = ff_ A i
@ Debug ™NXP_LPC13xx_Blinky' - - : -
o _ B console 52 E_r Problems| ﬂ Memory &I x| 2 El f‘j -~ = O]
) AR SEIGS T C-Buid [NXP_LPC13xx_Blinky]
= 5 ; —|||MXP_LPC13xx Blinky.axf >NXP LPC13xx Blinky. ol
;—‘? Project anc text data bss dec hex fi Tl
- 3048 13 120 3181 céed N'X\)( Blinky.axf
EC Import and -
] v
0¥ Writable | Smart Insert | 14 ¢ NP LPC13wx Blinky LXP/LPC1343
Fig 9. Single perspective (develop)
1. Project Explorer View: The ‘Project Explorer’ gives you a view of all the projects in
your current ‘Workspace’. A ‘Workspace’ is a collection of projects that are stored in
a single Workspace Directory on your computer.
2. Editor: On the upper right is the editor which allows modification and saving of source
code as well as setting breakpoints in debug mode.
3. Console and Problems Views: On the lower right are the Console and Problems
Views. The Console View displays status information on compiling and debugging,
as well as program output. The Problem View (available by changing tabs) shows all
compiler errors and will navigate the Editor View to the error location.
4. Quick Start View: Below, the ‘Quick Start’ view has fast links to commonly used
features. This is the best place to go to find options such as Build, Debug, and
Import.
LPCXpresso All information provided in this document is subject to legal di: © NXP B.V. 2011. All rights reserved.
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= Develop - NXP_LPC13xx_Blinky/src/blinky.c - LPCXpresso
File Edit Source Refactor Mavigate Search Project Run  Window Help
3~ Big- SEEN @RS B E wmElg @R | pevelsp |
i SN N WP R R
r[\hProje W core B2 I%,F‘erip =g ﬁ‘ﬁDebug 23 'i§§ 1[4 ] s i 3 ‘5@ ¥ =08
Reqister Core Registers nll| 2 NXP_LPC13xx_Blinky (Debug) [C/C++ MCU Application] o
o O%10000088 =} MCU GDE Debugger {11/6/09 1:55 PM) (Suspended) 2 -
o 0x10000033 . B Thread [0] (Suspended) ’ >
itz 0x0 = =
i 3 O @ welcome [2 blinky.c 22 =
8 e 0x40048000 n - 3
20
oot 15 Oxefffia? . . W
T . 21 /% Main Program */
atal & O =
1010
alal 17 a . . .
int main (wvoid) f{
i g 0. 1 3
et ra [ -
SystemInit();
il rio 0w ¥ 0
i1 0x0 .
< ‘ > 2 ' 1
= LPC IOCON-»PICO 1
1) Quick 2 . 9= Varia | ® Brea = =
<0 @ LEC_IOCCH-»>PICO_1 # CLK OUT *
Start here
® Import Example project(s)
Q Build 'NXP_LPC 13xx_Blinky' for Debur .
& Clean MYP_LPC 13xx_Blinky' for Deby b
%5 Debug 'NXP_LPC 13xx_Blinky'
2 Cick & console 2 B_\Problems ﬂ Memary Ex Sﬁ IEI E = B~ Fﬁ - =08
X uick Settings -
=Q - MXP_LPC13xx_Blinky (Debug) [C/C++ MCU Application] C:\Documents and Settings*___~1346'My Documents'ipcxpresso_beta3workspace4\NXP_LI
Project and F 5 ¥ 1
Import and Ex, ¥ \)
b
:<> NXP_LPC13xx Blinky NXP/LPC1343
Fig 10. Single perspective (debug)

1.

Core Register View: This shows all of the registers in the processor core. Registers

that have changed from step to step are highlighted in yellow.

. Debug View: This shows you the stack trace and the debug toolbar. Using the icons

at the top of the view, you can step through code or execute at full speed. In the
‘stopped’ state, you can click on any particular function and inspect its local variables

in the right hand panel on the Variables tab.

. Editor: In here you will see the code you are executing and can step from line to line.

By pressing the ‘i’ icon at the top of the Debug view, you can switch to stepping by
assembly instruction. Clicking in the left margin will set and delete breakpoints.

Console View: On the lower right is the Console View. The Console View displays

status information on compiling and debugging, as well as program output.

. Quick Start View: Below, the ‘Quick Start’ view has fast links to commonly used

features. This is the best place to go to find options such as Build, Debug, and

Import.

LPCXpresso
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4.1.2.1 Peripheral views

LPCXpresso includes full, annotated and interactive debug views of all the peripherals.
Access to the views is found on the Peripherals View (click the Peripherals tab) behind
the Core Registers view. Each peripheral can be selected, and it is displayed in the
‘Memory’ view which is located behind the ‘Console’ view at the bottom of the
LPCXpresso desktop.

T et o] e T
|.—[\j Proje | i1 Core |2, Perip 2 =0
S
LPC1343 Address ~
&, aDC 0x400 1000
Do oljoonsn
[ 2, crioo 0%50000000
O 2, crio1 0%500 10000
[ 2, crio2 0%50020000
[ 2, crio3 0%50030000
O &, 12c0 040000000
[0 2, 1ocon 0%40044000
[ [&mFlash3z o0
[0 & mvic 0xe000e000 L
0 &, pru 0x40033000
[ [&ramLocs 010000000
[0 &, sp1 040020000
[ &, svscTL 0x40048000

Fig 11. Display of peripheral view showing selection of ADC peripheral

e T g e e e e L - AT e

T e e T R T e I TR EELAEES e o e S T T ——d
3

| _—

' B Consale | *Z Include Browser | (1 Memery 2 [% et &2 |4>‘tg| B[ |<§>| g~ ~ = 0O
& || Monitors e % G [ ADC : 0x4001C000 <Peripheral> £2 e New Renderings...

:] @ ADC Register Address Valug ~
i = & apc 0540010000

7 18 aDcr 0%4001¢000 0

g‘ I8 ADGDR %400 1c004

Y W8 ADSTAT 0x400 10030 il

i | oxao01c00c Je+ [
> it ADDi 0x4001c010 0

4 altf aDDR1 0x4001c014 [

{', Wil ADDR2 040012018 0 2
1) 1010 4rnns eannenn o )
3 Writable SmertInsert | 90:1 i NP LPC13xx Binky WP LPC 123

Fig 12. Display of memory view showing detail of ADC peripheral registers
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4.2 Connecting the target

To begin development, the LPCXpresso can be connected to a PC using a USB 2.0
A/Mini-B cable.

Fig 13. USB 2.0 A/Mini-B cable

If you are debugging a prototype board or a target containing a different MCU, see the
Appendix for a pinout to connect the debugger section of the LPCXpresso to an external
target.
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5. Blinky: Build, download and debug

5.1 Importing the blinky project using the Quickstart panel
Example projects make great starting points for your own embedded projects.

In LPCXpresso, Quickstart Panel brings together all of the most frequently used
operations for Embedded Microcontroller development. The Quickstart Panel is by
default located in the lower left of LPCXpresso.

¢ On the Quickstart Panel, click on the ‘Start Here’ sub-panel, and click on ‘Import
Example project(s)’.

B RN — pep—

D S L S P

) QuickstartPan 2% (9= variables | ®@ Breakpoints| — O

»
1>

Start here

® Import Example project(s)
Import example projects

|m¢ Build all projects ()

@ Quick Settings  ~

<

Project and File wizards

<

Import and Export

Build and Settings

«
£

Done

Fig 14. Quickstart panel

e Click on ‘Browse’ and find the LPCXpresso examples directory. If this is the first time
you have used the Importer, then it should automatically be at the right directory;
otherwise, the default install directory is ‘C:\nxp\Ipcxpresso\Examples’. Once in this
directory, pick an archive for your particular evaluation board and click ‘Open’ and
then ‘Next'.
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Develop - Welcome page - LPCXpresso
Fil Na Earc Gject  Run ey

e Edit Na

Pt @i
[ projectExpl 5 U4 Core Regst | 2, Periphe

B import Example project(s)
Import Example project(s)

Select the examples archive fle to mport.

L g/ EFE BrEEEhH iasddlo.p L@

[ | 4 pevelon |

i

Projects are supplied in project archive format (.zip). Multiple projects are contained within
each archive, After selecting your archive, press Next, A st of projects (that don't aready
existin the workspace) wil be presented. Select thase you wish to mpart, and press Finish,

PRESSO

Project archive |

|

Select the archive containing the projects to import

Lock in: \ () Examples

¥ @ o

vb

powered by &code

= (I3 1PC11%x_CMSIS_1.30.2p

¢ (I LPc 13%x_cMsIS_1.30.7ip
)= Variables | @ Breakpof My Recert | (ELPC1114_LPCHpresso_Examples1. 0.2
TS S i PC 1343 LPCXpresso_Examples1.0.2ip

B start here
® Import Example project(s)

i

[52s Buid all projects )

F

S Detiug ()

(3 Quick Settings  ~ @

B Project and File wizards —— My Computer

il s & g File riame: |LPC1343 L FCHoresso_Examples1 02 v [open

B Build and Settings ) My Networke | Fles of type \'zwu v‘ lm%
0 T —

Fig 15. Examples directory

¢ You will then be presented with a list of projects within the archive as shown. Make
sure that the ‘Blinky’ Project and the CMSIS Project are checked.

o Click ‘Finish’ and the two Projects will be imported into the current workspace by

LPCXpresso.

o Now click ‘Build all projects (Debug)’ on the Quickstart Panel to build the Blinky

example and CMSIS library.

5.2 Debugging/running ‘blinky’ on your LPCXpresso board

In LPCXpresso, when you start to debug, your program will automatically download to

the target and be programmed into flash memory.

To start debugging on your target, simply highlight the project in the Project Explorer and
then in the Quickstart Panel select ‘Debug project ‘Blinky’. LPCXpresso may then show a
dialog asking you to select which executable (Release or Debug) to use. Select ‘Debug,’
Then click on ‘OK’ to continue with the download and debug of the ‘Debug’ build of your

project.
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U T et e B

25 Comman

EL start here

® Import Example project{s)
@, Build 'AutoISP' (Debug)
& Clean 'AutoISP' (Debug)
a9 Build all projects (Debug)

%ﬁ Debug 'AutoISP! (Debug)

S )
(2 Quick Setting 2 debug conﬁguratioﬂ

EL Project and File wiz. % 's

B console &

Mo consales to

Writable !

Fig 16. Debug

You may also enter debug mode by clicking the bug icon on the top LPCXpresso toolbar.

Fig 17. Bugicon

SIS

File Edit Source Refactor
G-EH& &
- I LT
Ryp 52 i)™
=] k=3
H-l=% AutalsP

] Develop - AutolSPfsrc/main.c - LPCXpresso
Mavigate Search Run Project Window Hel

57 /% Main Program */
i@t main
- e,

You are then presented with the debug view and toolbar and have run control over the
code running on your target. The toolbar will pop up above the code window.

%5 Debug &2

% &t 6B e

= E AutoISP (Debug) [CfC++ MCU Application]
=8 MCU GDB Debugger {11/18/09 5:12 PM) (Suspended)

B---m'_‘i’ Thread [0] (Suspended)

nﬁ arm-none-eabi-odb (11718/09 5:12 PMI

“-= 1 main{) C:'\Documents and Settingsnxp21346'My Documents poxpressoworkspace AutolSPsrcimain. c: 160 0x00000394

T e S i e~ 0
-
o]

Fig 18. Debug toolbar
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You can now do the following with the buttons towards the top of the ‘Debug’ view:

= [Run the program.

. [Step Over C/C++ line.

Step into a function.

i Stop the debugger.

Pause Execution of the running program.

i=+ |Instruction stepping mode (disassembly)

Fig 19. Debug buttons
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6. LPCXpresso IDE tips and tricks

6.1

6.2
6.2.1

6.2.2

Installing Eclipse plugins

The LPCXpresso IDE contains many of the features of the Eclipse open-source IDE from
http://www.eclipse.org. The browse and install plugin function is present in the help
menu. To access it, choose Help -> Install New Software. This will display the Eclipse
Install Software dialog which will allow browsing and installing of Eclipse plugins.

Debugging tips
Debug features not enabled

All of the LPCXpresso features are context-sensitive. If features are disabled, double-
check that you are navigated into a .c file in an open project on the Project Explorer
View, or some menu items and toolbar buttons may be disabled. If your workspace
contains projects that create libraries such as CMSIS, please note that debug features
will be disabled if you are currently editing a .c file that is part of a library project.

Incorrect registers displayed or errors starting debug

Make sure that the correct NXP LPC microcontroller part is selected in LPCXpresso. The
current part number is displayed in the status bar at the bottom of the LPCXpresso
window. It can be changed by holding down the Ctrl key and clicking. A dialog will appear
allowing selection of the correct part number.

TICKSPERSEC) b

r-=8
AutolSe HARLPC1343
(Click to shaw in Datasheet browser, Ctrl-Click to change)
Project: AutolSP
Workspace: C:\Documents and Settings\nxp21346\My Documents\pcxpresso'\workspace
MCU Vendor: NXP
MCU Name: LPC1343
Fig 20. Current part number
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HE5|
MCU settings -

Target
NXP LPC1343
B

& LPC2000

& LPC1700

= LPC1300
LPC1311
LPC1313
LPC1342
LPC1343

B LPC1100

& LPC3000

Vs Location size
Flash MFlash32 ] 0x8000
RAM RamLocd 0x10000000  0x2000

Restore Defaults Anply
@

Fig 21. Selecting correct part number

Optimization issues

When optimization is enabled, it will reorder code. What this means is that the code from
multiple C lines will be intermingled. In addition, assignments and initializations might be
pulled out of loops so they are only executed once. Changes like these will make the
code confusing to debug. Some symptoms you might see are breakpoints that only work
the first time through, or seeing the debugger’s current line indicator fail to advance or
even move backwards when you click step. It is best to always use —O0 for debugging.
Since optimization can make such a big difference in code size and performance, it is a
good idea to test your project with optimization and plan for a final build that is optimized.

Displaying assembly instructions

Click the i-> icon. This changes the Instruction Stepping Mode to step by processor
instructions, rather than source lines. This also shows the disassembly view around the
current instruction.

Exiting debug mode and stopping debugging

To stop debug press the ‘Stop’ button (red square) shown in the toolbar at the top of the
debug view.

Recovery of board

After playing around with the LPCXpresso board, especially when trying out new PLL
settings, reconfiguring the SWDIO/SWDCLK pin functions, disabling AHBCLKCTRL bits,
or trying power down modes, the board may be disabled and no longer enter debug
mode. This is caused by code on the on-board flash that incorrectly disables the system
clocks or the debug port soon after reset before the debugger can connect to the core.
The easiest solution to this is to load a working project into LPCXpresso, ground the ISP
pin (see the chip User’'s Manual for details) and then try to enter debug mode.

Grounding the ISP pin during reset will put the target MCU into In-System Programming
(ISP) mode. It will wait for a command through the serial port or the USB port. This
temporarily prevents the troublesome code in flash from starting. Although ISP is
designed to enable serial and USB updates, while ISP is running, the LPCXpresso
toolchain is able to connect to the Cortex core and reprogram the flash. After the flash is
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reprogrammed, disconnect the ISP pin (pull it high or allow it to float) and stop
debugging. Now you should be able to debug code again.
6.3 Datasheet browser

The LPCXpresso IDE comes with an integrated web browser that will direct viewers to
the datasheet of the device. Just click on the button below to see the browser in action.

bm/microcontrollers/ - LPCXpresso

4 Help
cilgrEet R S0l ieR i aw B B i@ QG- e B | A& Develop |
= | @ timer16.c @ blinky.c @ gpio.C @ clkeonfig.c @ Welcome (4 http: /v standardics. rnxp, comyproducts/lpcl 000/ datasheet/lpc131 1. pci31 &3 =
= piffw, skandardics, e, com/products/lpc atasheet/pc Apc Ipc pc o v
HlET a0 @ [ hepiwestandardi fProducts/lpe 1000 datashest o 1311 Jpc 1313 pr1 342.pe1 343, pef B
B8 G eelinioeEn H G T
Bookmarks
- . LPC1311/13/42/43
E o 32-bit ARM Cortex-M3 microcontroller; up to 32 kB flash and
1. General description 8 kB SRAM: USB device
El 2. Features Rev. 00.17 — 27 October 2009 Preliminary data sheet
m 3. Applications
[E 4. ordering information o
) 1. General description
[| 5. Block diagram
m &. Pinning infar mation The LPC1311/13/42/43 are ARM Cortex-M3 based microcontrollers for embedded
applications featuring a high level of integration and low power consumption. The ARM
[| 7. Functional description Cortex-M3 is a next generation core that offers system enhancements such as enhanced
o debug features and a higher level of support block integration.
| =5 |[| 8. Limiting values
inks ! o i The LPC1311/13/42/43 operate at CPU frequencies of up to 72 MHz. The ARM
- l[l 9, Static characteristics Cortex-M3 CPU incorporates a 3-stage pipeline and uses a Harvard architecture with
~ = a Ao separate local instruction and data buses as well as a third bus for peripherals. The ARM
& & El 10. Dynamlc characteristics Cortex-M3 CPU also includes an internal prefetch unit that supports speculative
[E] 11, application information branching.
El 12, Package outline The peripheral complement of the LPC1311/13/42/43 includes up to 32 kB of flash
= £ memory, up to 8 kB of data memaory, USB Device (LPC1342/43 only), one Fast-mode Plus
= == 12C-hus interface_one LIART four asnaral-n fimers_and un to 42 aeneral-numase:
Bl console 2 [£ problems | @ Memary - =
C-Build [LPCxpressal 343 _blinky]
¥
B
¥
b
LPCxpressol 343 blink: MXP/LPC1343

Fig 22. Integrated web browser

6.4 Code size
6.4.1 printf

When optimizing a project for size, if you are using printf, make sure that Redlib is
selected as the standard library in the Projects Properties dialog. This option must be set
in two different places, to configure both the header files, and the libraries. It should also
be set both for the Debug target and the Release target. To get to the header file option,
select settings in the C/C++ Build folder in the tree on the left. Make sure that the Tool
Settings tab is active, and then select Target under MCU C Compiler in the tree on the
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right. Under the Configuration drop-down, select the Debug or Release target. Under Use
headers for C library, choose Redlib. This is currently the default setting.

[ ] Properties for NXP_LPC13xc¢_Blinky

| | | settings

Resource
Builders
=- CfC++ Build Configuratior |Debug [ Active ]

M | J,anage Configurations... ]
Build Variables
Discovery Options
Enviranment

—
or = B8 MCU € Compller Architecture

CfC++ General %‘: Preprocessar Thnanks mode
Project References % S?fmbuls. Enable
Refactoring History (2 Directories
Run/Debug Settings @ Optimization Use headers for

@ Debugging

@ Warnings

(8 Miscelaneous

@ Target
=8 MCU Assembler

@ General
s PR Ap—. T anacadh stanlintsaditati]

&3 Tool Settings | # Build steps | UV Buid Artifact | [} Binary Parsers | @ Error Parsers|

|Cortex M3 A |

Drary |Redlb
Redlib
Mewb [ ]

—

A s T B ot 4

Fig 23. Header file option

To reconfigure the standard library setting for the linker, in the same dialog, select Target
under MCU Linker. In this case, there are several options for Redlib. The default is
Redlib (semihost) which allows full I/0 to the PC through the LPCXpresso console.

. Properties for NXP_LPC13xx_Blinky

| Settings

f=1 2
Resource
Builders
- CfC++ Build Configuration: |Debug [ Active ] v| [Manage Configurations..
Build Varizbles

Discovery Options
Environment

i Tool Settings | A Build Steps ” Build Artifact || Binary Parsers " @ Error Parsersl

T
=
CfC++ General

Project References
Refactoring History
RunDebug Settings

ol e

=883 MCU € Compiler
@ Preprocessor
(3 symbols
@ Directories
@ Optimization
@ Debugging
& warrings
@ Miscelanesous
@ Target

=883 MCU Assembler
# General
@ Target

=89 MCU Linker
@ General
@ Libraries
@ Miscelanesous
@ Shared Library Settings
@ Target

Architecture | Cortex-M3

Manage linker script

Use C library |Red|ib (nane)

Newlib (nohost)
Redlib (none

Redlib (zemihost)
Redlib {nohost)
No libraries

Py o

T sy

s

P

Fig 24. Reconfigure library setting

The printf implementation in Redlib is about half the size of the implementation in Newlib.
A smaller printf library can be used in Redlib if floating point formatting strings are not
used. To select this smaller library, define the symbol CR_INTEGER_PRINTF to the
compiler (i.e. -DCR_INTEGER_PRINTF). To save even more space, avoid using printf or
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any C standard library functions and select Redlib (none). Depending on your printf
settings and code, this could free up 10K to 20K of flash memory.

Optimization

Optimization can do a lot to save flash memory. It can be configured in the same dialog
as the C standard library. Choose “Optimization” under “MCU C Compiler” in the “Tool
Settings” tab. Higher levels of optimization will typically result in higher performance, but
may result in larger code size. It is best to use —OO0 for debugging and higher levels for
Release. For best code size try —Os —mword-relocations. To further reduce code, add
--gc-sections to the project linker flags. This causes the linker to remove unused
functions from the compiled code. --gc-sections is enabled by default in new projects
created by the project wizard. If you are working with an existing project, you may need
to manually add this option to your project. --gc-sections is safe to use in both Release
and Debug builds. There are many optimization options available for GCC. Visit
http://gcc.gnu.org/onlinedocs/gcc/Optimize-Options.html to see all of them.

Showing hidden views

A view is an on-screen representation of something in the IDE. A view can be source
code, the project tree, or a debug window. If you accidentally close a view, you can open
it again by going to the Window menu and choosing Show View and Other. It is a good
idea to browse through the Show View window to see what is available.

- Show View |Z|@@

= cvs -
E-= Debug

:*} Debug

@ Executables
8" Expressions

wz O

B, Modules

2, Peripherals

@ Quick Disassemble
% Signals

()= Varighles
= Help ‘k v

Use F2 to display the description for a selected view.

I Ok ] [ Cancel

Fig 25. Show view window

This will present a dialog allowing you to pick a view and display it.
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ky.c - LPCXpresso
wn  Project RUE0M Help
o : New Window

B ey Editor

e
Open Perspective
4% Debug I8 “= Include Browser

Mavigation y| [f5 Project Explorer
ml <t

sl <t Preferences

<

E Core_main.c @ ovt.c @ or_startup_lpc13.c @ Welcome @ |

Fig 26. Pick a view to display

6.6 Creating a ‘skeleton’ project in a new Workspace
LPCXpresso includes several project Templates to help get started quickly.
6.6.1 Create a new Workspace

From the ‘File’ menu hover over ‘Switch Workspace’ and then select ‘Other...” from the
bottom of the list. You will then see the ‘Workspace Launcher’ dialog shown below.

Enter or browse to the new path for your workspace. We have called our new workspace
‘NewWorkspace’'.

- Workspace Launcher E|

Select a workspace

LPC¥presso stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

LT Tt YC : \Diocuments and Settingsins 346 K53 Browse...

¢ Copy Settings

@ [ ok RQ[ Cancel

Fig 27. Workspace launcher

Then click on OK to re-open LPCXpresso with this new workspace selected.
6.6.2 Create the ‘Skeleton’ project

o If you are using a Cortex-based part, first, import the CMSIS header files for the chip
family you are planning to work with. To do this, click “Import Example Project” again
and navigate to the CMSIS<version/part>.zip. Once this project is added to your
workspace, click “Build all projects (Debug)” in the Quickstart Panel.

¢ Click on the ‘Projects and File Wizards’ tab of the ‘Quickstart Panel’.
e Click on ‘MCU project wizards’ and select “Create NXP Project’ for your architecture.

e Enter a project name when the dialog appears. In this case we will use ‘MyProject’
then click ‘Next.’
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« Visit the

) Quickstart Pan &3 (=)= 'u'ariablesw ®s Breakpointsw =

EL start here

EL Project and File wizards

ﬁ MCU project wizards =~

# NXP LPC1100 project templates
r#F NXP LPC 1300 project templates
s MXP LPC 1700 project templates
w0 MYP LPC2000 project templates

=i | = R g | = =4 | =4

Mo consoles to display 5

EL Import and Export

Fig 28. Enter project name

e If you are using a Cortex-based part, the wizard will ask if you would like to use
CMSIS. CMSIS stands for Cortex Microcontroller Software Interface Standard.
CMSIS defines a common way to access peripheral registers and to define
interrupts. Please check the “Use CMSIS” box and click “Next.”

CMSIS Selection —
Select whether to use CMSIS and which version to use, Mote: The [-
appropriate CM5IS base project must exist in the workspace, {—
Use CMSIS
CMSIS version |CMSIS'¢ 1,30 LPC13xx b

Fig 29. CMSIS selection

e The next section will ask you for “Source file information.” You may fill out your
Author and Copyright text.
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e Then click next and this dialog appears so that you can select what build
configuration you want to create. By default both ‘Debug’ and ‘Release’ are to be
created which is the most commonly used setting.

Select Configurations

Project type:  Executable
Toolchains: Code Red MCU Tools
Configurations:

Bobwew________________ O

Select platforms and configurations you wish to deploy on

—

5 Debug
B Release

Select all
Deselect al

Advanced settings...

Use "Advanced settings” button to edit project's properties.

Additional configurations can be added after project creation.
Use "Manage configurations™ buttons either on toolbar or on property pages.

® [ < Back ][ Mext > ]| Finish H Canicel

Fig 30. Select build configuration

o Finally, the ‘SelectProcessorType’ dialog appears. In here you can select your target
microcontroller. Then click on finish and you have a project for your selected
microcontroller. In this example, we are selecting an LPC1343. You should make
sure to select the microcontroller that is on your target board. After clicking “Finish,”

your sample project will be created.
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E C Project |

Select processor type p—>
Set target processor type for project |

Target

MNXP LPC1343
= NxpP
LPC2000
LPC1700
= LPC1300
LPC1311
LPC1313
LPC1342

LPC1100
LPC3000

Target architecture | cortex-m3

Linker script

Create linker script
Memory Type Mame Location Size
Flash MFlash32 0x0 0x3000
RAM RamlLoc3 010000000 Ox 2000

@ Mext = Finish Cancel

Fig 31. Select processor type

Congratulations! You have created your first project!
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= Develop - MyProject/srcfmain.c - LPCXpresso

File Edit Source Refactor Mavigate Search Project Run  Window Help
. ok =™ " = -
: [+ s w e BB FH SN SOl @R B 5 [ Develop |
i R-D It i y- i &g
%ProjectE s Wi Core Regﬂ ?ﬁ Periphera} = O | @ welcome (@ main.c &4 =0
B8] Al
=% CMSISy 1p30_LPC 13k - ]
=25 MyProject - mELn-c
® ﬁh} Binaries N
E=]
6 Copvright
@ or_startup_lpc13.c . main definition
@ i, ¢ - =
[= Debug i f'
11#ifdef _ USE_CMSIS =
E'_E#include "TLEC1Sxx.n" =
1Zgendif
- . i L =
15/ TODO: insert other include files here
) Quickstart &3 ()= Variables | ®g Breakpoinw =0 16 b
B ctarth ~ ¥l TODO: insert other definitions and declarations here
art here 2 I =S .
g Import Example project{s) 12int main(void)
|ip Build all projects (Debug) A 62 o
=l el TCDC: insert code here
% Build "MyProject’ (Debug) 739 el
< | | 3
& Clean 'MyProject’ (Debug) — —
=% =
#@Debug MyPraject’ (Debug) B consale 2 E_g Problems} ﬂ Memorﬂ 3 Red Trace Preview\l &l 5% | B =] rﬁ s 8
C-Build [MyProject]
@QuickSettings = MyProject.axf MyProject.hex ; =
Text data bs= dec hex filename
EL Project and File wizards ES 9le 0 4 920 398 MyProject.axf
€] MCU project wizards = v B
E" MyProject NXP LPC1343

Fig 32. Project creation complete

LPCXpresso
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7. Appendix

7.1 LPCXpresso target side schematics
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Fig 33. Schematic for the LPCXpresso LPC1769 target side (1 of 3)
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Fig 34. Schematic for the LPCXpresso LPC1769 target side (2 of 3)
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mbed LPCXpresso
GND GND
VIN (4 5-12V) VIN (4.55.5V)
VB (battery suppiy) VB (battery supply)
A {reset) RESET_N
SPI-MOS P08 MOSI
SPI-MISD PO MS01
SPI1-SCK PO.T SCR1
GPIO P0G SSEL1
UART1-TX/12C1-8DA | POO TXDHE0AT
UARTI-RX/I2C1-ECL | PO RXDIECL1
SPIMOS PO1B MOS0
SPI2MISO PO.17 MO0
| SPIZSCL/UARTZ-TX | PO.15  TXDUSCRD |

LIART2-RX POE RAXDV/SSELD
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Fig 35. Schematic for the LPCXpresso LPC1769 target side (3 of 3)
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From LPC-LINK Side
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Fig 36. Schematic for the LPCXpresso LPC1114 target side?
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LPC1114 Target Side

mbed

LPCXpresso

Expansion Connector
(superset of mbed pinning)

GND GND
VIN (45-147) VIN (4.55.5)
VE [attery supgy) oA used
R (reset) PICO_O RESET
SPI1-MOSI PICO_® MOSUSWO
SPI-MIS0 PICO_E MISD
SPI1-8CK PIDZ_11 SCK
GPIO FID0_2 SSEL
UARTA-TX /12C1-8DA | PID1_7 THD
UARTT-RX/12CT-SCL | PIO1E XD
SPIZ-MOSI FIO0_T
SPIZ-MIS0 A
SPIZ-SCLJ UARTZ-TH | PIDZ_1
UARTZ-X FiC2_2
AIND PICO_11 ADD
AINT FIO1_O ADT
AINZ PICT_1 ADZ
AING | ADUT PIO_2 AD3
AN PIC1_3 ADAEWEIO
AINS FIC_4 ADE
FIO1_5
PIO1_B
PICO_E
PICO_10 SWCLK
PICA_0
PICA_1
PIDa_2

Dualrow holss (). 100 mil spacing LPCXpresso | mbed
i w0t < | WOTGINOPIEL, | voTewon
_EXT POWX ¢ j5.0 _gJpes | metused VU (507 USE oul)

—CJ82 —{Jg-an | notused F
R i~ I —¢ JB-31 ot used IF-
P08 e —{ JB-32 ol uged AD- (Ethermet)
P08 g —{ JB-33 ol uged AD+ (Efbermet)
— P02 11 e —{ JB34 ol uged TO- (Elhemet)
P03 roga —{ JB35 miol uged TO+ (Elhiemiet)
_PUH T ¢ ag PR 4 ¢ypgs | USBDM Neewiongied | O-{USE)
_PUNE ¢ eap —BIO2E  ¢gpqy | USEDP Relewongld | Do {USEH)
_BO0T ¢ aaq _PIODY g gpgg | PIODT CANFID
_PIO20 ¢ gz _PIO03 ¢ pag | PIO0S CANTD
_PI021 ¢ aqa _PIO0E ¢ ggag | PIODS 12C-5DA | UARTZ-TH/ I2G2-5DA
_PI022 ¢ gqa _PIO0E ¢ ey PICD_4 12C-5CL | UARTI-FIX | 12G2-50L
_P00 11 ¢ a5 _PIO18 g gpgn | PIOTE FVMOLITO
T S RO ey [ PIDITO FUMOLTT
=115 I P RO ey | PIDIT PUWMOUTZ
_PMN 2 ¢ aaa _PlO23 ¢ gpes | PI023 PUWMOUTS
I =1s’ I - TY —DIOR4 g | PIDE4 Nelewonglad | PWMOUTE
—BiM.4 ¢ .J8-20 —BIO3E ¢ jg-47 PIDZ25  Nolewanglesl | PWMOUTS
—BE g2 B ] PI0z_6
B A g2 —BIORT  egp4g | PIO2T
—EI00E ¢ j5-2a —BI028 ¢ gps0 | PIO2E
[T T T E PI0Z_8
—Ba0 ¢ jges —BI02.40 ¢ g2 | PIO210
7. T _BI0na ¢ g5y | PI035
T _GMOY ¢ gpse | GND

2.

Design and layout compatible with LPC1343 version. Therefore, PIO2_4/5 and PIO3_4/5 swap. LPC1114 does not have USB, but LPC1343 does. Therefore R37/38.
LPC1114 does not have SWO, but PIO0_9 is connected (since LPC1343 has SWO there).
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From LPC-LINK Side

I LPC1343 Target Side
VIO 2vax —
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JTAG TDO SWOX e
JTAG RESETX iz _oR
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aaouT P00 BMISOICT 1500 AT [ eioo SPITMISO FICo WSO _PO0A (e cupaa | motued D+ [Ethemet)
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PO _&SNINCTER MATO -,
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Fig 37. Schematic for the LPCXpresso LPC1343 target side
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From LPC-LINK Side

LPC11C24 Target Side

IPC11C2X_3V3 R
TAG_TMS_SWDIOX RS?—QR
L R35_OR
AR TEEERE R33_OR
e R32_OR
_ EXTPOWX
GkDX
u7
LPC11C24
¥2 12MHz
cas 6
XTALIN
-|%_13pF gmpr: | B
GRDX GRDX
PC11C2X V32 gt 22 | g7
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5 4 CANL
7 2
8 3
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S
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== s.2 vee
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J7 _Lc« _Lcaz _Lcsa c40
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GNDX GNDX GNDX GNDX 2L enp
5 1 veso
4] ysst
c43
GHDX

yon
GNDX

Fig 38. Schematic for the LPCXpresso LPC11C24 target side, part 1
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PIOD_2/SSELO/CT16B0_CAPD
PIO0_3

PIO0_4/SCL

PIOO_5/SDA

FID0_B/SCKD

PIOD_7/CTS
PIO0_B/MISO/CT1650_MATO
PIO0_8/MOSICT1680_MAT1
SWCLK/PIO0_10/SCKO/CT1680_MAT2
R/PICO_11/ADD/CT3280_MATS

RUPIOT_O/AD1/CT32B1_CAPD
RIPIO1_1/AD2/CT3281_MATD
RIPIO1_2/AD3/CTE2B1_MAT1
SWDIO/PIO1_3/AD4/CT32B1_MAT2
PIO1_4/ADS/CT3281_MAT3/WAKEUP
PIO1_5/RTS/CT32B0_CAPO
PIO1_6/RXDICT32B0_MATO
PIO1_7/TXDVCT32B0_MAT1
FIO1_B/CTIGB1_CAPD

RAC1_10/ADB/CT16B81_MAT1
PIO1_11/AD7T

PIO2_0/DTR/SSEL1
PIO2_1/DSR/SCK1
PIO2_2/DCDMISO
PIO2_3/RIMOSI

PIO2_6
PIO2_7
PIO2_8

PIOZ_10
R02_11/SCK0

AO3_0/DTR
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PIO3_3/RI
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mbed LPCXpresso
GND GND

VIN (4.5-14V) VIN (4.5-5.5V)

VB (battery supply) not used

nR (reset) PICO_O RESET
SPI1-MOSI| PICO_9  MOSIO/SWO
SPI1-MISO PICO_8  MISOOD
SPI1-5CK PIO2_11 SCKO
GPIO PIOD_2  SSELO
UART1-TX/12C1-SDA | PIO1_7 TXD
UART1-RX/12C1-SCL | PIO1_6 RXD
SPI2-MOSI PIOD_7
SPI2-MISO PIO2_0
SPI2-SCL/UART2-TX | PIO2_1
UART2-RX PIOZ2_2
AIND PICO_11  ADOD
AINT PIO1_0  AD1
AINZ PIO1_1  AD2
AIN3 / AOUT PIO1_2  AD3
AIN4 PIO1_3  AD4/SWDIO
AINS PIO1_4  AD5S
PIC1_5
PIC1_8
PIOO_6

PIOO_10 SWCLK

PIO3_0

PIO3_1

PIO3_2

—¢ Jo-1
—C Jg-2
—C 563
¢ Js-2
—¢ J6-5
—C JB-6
< J6-7
< Js-8
— J6-9
+—C JB-10
—C J6-11
¢ Je-12
¢ J6-13
¢ J6-14
—C J6-15
—C J&-16
€ J6-17
¢ Js-18
—¢ J6-19
¢ J6-20

N -TTo kN T Y 3PS
<o - N 7Y
e e ey Q2K
—BIo010 L e g
—2I03.0 | ¢ 525
_PI03 1 L ¢ g2s
o} - N -
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Fig 39. Schematic for the LPCXpresso LPC11C24 target side, part 2

LPCXpresso

mbed

VOUT (+3.3V out) if self
powered, else +3.3V input

VOUT (3.3V out)

not used

VU (5.0V USB out)

nat used IF+

not used IF-

not used FD- (Ethernet)
not used FD+ (Ethernet)
not used TD- (Ethernet)
net used TD+ (Ethemet)
net used D- (USB)

not used D+ (USB)
PICO_1 CAN-RD
PIO0_3 CAN-TD
PIOO_5S 12C-SDA UART3-TX / 12C2-SDA
PICO_4 12C-sCL UART3-RX /12C2-5CL
PIO3_3 PWMOUTO
PIO1_10 PWMOUT1
PIO1_11 PWMOUT2
PIO2_3 PWMOUT3
PIO2_6 PWMOUT4
not used PWMOUTS
not used

PIG2_7

PIO2_8

not used

PIO2_10

naot used

GND

0ss81dXDd1 dXN Yim paliels bumeo

0SSaldXDdT

SJ1012Npuodlwas dXN



apInb 1asn

TTOZ |MdY 2, — 0T "Aey

“s1awrejdsip [eba] 03 108[gNS SIJUBWNIOP SIY} Ul paPIACID LUOREWIOoJUI [

TG 108¢E

ossaldxdd1

‘pantasal sIybU IV "TT0Z "A'd dXN ©

From LPC-LINK Side LPC1200 Target Side

IO B act
LA TS _Snnn A3 :H B0
= .
LIAC_TC) K SIACL 00 B0 1A uBas
— LPC 1000 LCFPG
LIag BEcET H'Jg_F! B0 15
D T
H!LF‘ B0 28
— FXT POWY
alDX
[8]: <14
Py LOFPS

STALIN_SMHT

ATALOAT S00MHE

ATALN_5VS

HTALODUT SYS

PIC0_OEZH P00 LOCTIA AR TO_NATS
PIC0_1E2H_PIN _LOCHA AR TD_RDUCTIRE0_CAPD | OCOC TSR0 _MAT
P20 AH_P K07 O AR TO_T MOUC TSR0 _ AR _LOCT

P00 T P0G LOCTR AT NOTRICTRE)_CAR2 LOCTC

PIO0_AEZH_PIoH_LDCOAIAATO_NDSRICTEN0_CAPS_LDCORCTIan0_MATS_LDCD

PIOO_SEDH_PI0S_LOCTIIARTO_NOCD

PIO_EAE T P08 JLOKCTIUAR TO_NRUC TSR TARD LOCTIC TS8R _MATO_LOCT

FRO0_TEZH_PIOT LOCOLIARTD NCTEICTERET CAPT Locnc‘:m\ _MAT1LOCD
FI00_ETH_PIC_LOCOA AR T _RMOUCTIm |

PICO_SHE2H_PI0S_LOCTIVARTY_TXOUCTERE_CAPS_LOCTIC TiZEn MATE LG

FIO0_1E2H PIoi 0 LOCas SCL

PO 11VESH_PIOT_LOO0eC SDACTIER0 CAPD LOCORCT 1680 MATO_LDCO

PIO0_12E3H_PI012_LOCICHOU TICTISE0_CAP1_LOCHICT1SE0_MAT 1_LOCTH

er_mm 13cn| PICN3LOCD

TRC_CLK_LOC2

HFE:
PIO0_14EH PO LOO:

PIO0_1 SE2H_P01 5 LOO0SSP _SEELICT1681_CAPO_LOCIICT 1681 MATU_LO\IIEDI _TRC_DAT_LOC2

PICO_WE 2H_PI00_LOCSES MEUICTIEET_CAPT_LOCTICTISEE_MAT1_LOCO
PIO0_1TIEZH P01 LOC1SSE MOt
JTAG_TOAPI00_1GEH_FI02 LOCIACTEER0 CAPD LOC MCTEE0_MATO_LOC]
PO GVE ZH PO LOCT KON NG A0 CAP 1L 1 MAT1_LOCT
PIOO_ANESH P04 LOCICMET N 1 CAPZLL SR MATZ_LOCT
PIO0_21EDH P05 LOC1IMPD_NRICTER0_CAPE_|LOC1C TSR0 _M AT
Fro0_Z2ETH _PI06_LOCHICMFD_NG
FIO0_ZHEIH P07 LOCIK M”l P TEE_CAPT_LOGC 1 _MATO_LDCT

10T PO Lo AT | N!I.I:EBI ~CarELOCT T MATS LG

PIO0_2BEZH_PI12_LOC I.IJI"I_EIJTI"TIEED CaPD_L O 1ICTIER0_MAT
FIC0_26E TH_PIONE_LOCT FICSCCT 1680 _CAR_LOCLCTT

JTAG_TOAPICO_F1EZH_FI015_LOC1ADCNTESH_TRC_DAT_LDCO

i)

ey

L

1HpF

LB
LPS 1 _LOFPE1

i
;-x ;ox
J7 normally shorted. Can be used for i
current consumption measurements on U8.

u
J7 LPCIXXX LOFPed

wopax = =F

PI0E_EAH_PI00_|LOCC T V6D CART) LOCTIC T1EE MATE_LOCS?
PIO2_1EH P01 LOC2ICTIE00_CAP1 LOCICTIAN0 MAT1 LOC2

PIOC_SEM_PI0d_LOCRCTISET_CAPT_LOCHICTISE_MAT1_LOC?
PIOE_ATERH_Mod_OC2ICTIN00_CAPD | OCHCTIEN0 MATO_|OC2
PIOE_SEDH_PI0S LOCRICTINR0_CAP 1 LOCHCTEIR0_MAT1_LOCS
PICE_HEDH P06 LOC2C TR0 CAPZ LOCACTEB0_ MATZ_LOC2
FIOE_TEH_PI0OT _LOCIC T CAPE LOCSC TEN0 MATE_LOC?
B3 PIOZ_BESH_Pi08_| OC2ICTERE_CAPD LOCHCTEER_MATO_LOC2

PIOE_SEDH_PIO6 LOCRICTRR_CAP 1 LOCHCTER_MAT1_LOCS
P02 IMETH_ P00 OGS TICET AR GG TN MATZ LOCE
FI0E_11EZH_PI01 L OC2CTRR_CAPS LOCHC TS _MATS_LOC2

|_Pro@_LOCRICTI0E_CAPD LOCICT IO _MATO_LOC2

PICC_12EH PN LOCT
PIC2_1ZE2H PIN3 LOC2
PIOE_1HEDH P4 LOCETH_TAC CLK_LOCT
FIO2_1SEDH_PI015_LOCREDH_TRC_DAT_LOCT

U8GES
LG 1A% LCFPE

ofon
56

PD‘_.MECN?CTI(BI |_CAFO_LOCICTIE, URTUJ-E':!
101 _SICTIEE1_CAP1_LOCICTIE 1 _MAT1_LOCT

uegia
PN | CFPBd
2 an

VESK)

ids

NXP Semiconductors

TITLE: LPCXpresso LPC1Z88 rev B

Document Number:

REU:

Date: not saved!

|Sheet: 5/6

Fig 40. Schematic for the LPCXpresso LPC1200 target side, part 1
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Fig 41. Schematic for the LPCXpresso LPC1200 target side, part 2
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Fig 44. Schematic for the LPCXpresso LPC11U14 target side, part 2
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7.2 LPCXpresso PCB pinout and dimensions

The schematics of the LPCXpresso Target and the LPC-LINK debug connector appear in
Fig 36 and Fig 37. The LPCXpresso board was designed to be pin compatible with NXP
mbed. LPCXpresso can be powered either through the debug mini-USB port, by 3.3V
applied to the board, or by 5V applied to the USB connector. A cable for the 10-pin mini
JTAG connector on the LPC-LINK debugger portion of LPCXpresso can be purchased
from Digi-Key, part number FFSD-05-D-06.00-01-N.

Dimensions: LPCXpresso LPC1343’s outer dimensions are 1.35x5.45 inches. It contains
two rows of holes 900 mil apart. Each row has 27 connections and holes are drilled at a
100 mil pitch.

2 JTAG_TMS_SWDIO

4 JTAG _TCLK SWCLK

6 JTAG TDO _SWO

8 JTAG TDI

10JTAG RESET - .

JTAG_RTCK | : -:
5 8

O~ || | =

g HHHIE HHHF’ it

J5

Ao

Fig 45. LPCXpresso LPC-LINK JTAG/SWO pinout

7.3 Enabling USB connectivity “to LPC1343 target”

The LPCXpresso board is simple yet flexible. Here is a way to configure it to support the
development of USB devices using the LPC1343 or other USB-capable NXP
microcontroller. The LPC1343 has a USB phy on-chip. To connect the microcontroller to
a USB port, it is only necessary to add a USB connector and a pullup resistor.

Note: This simple connection does not implement NXP Soft-Connect to allow soft
disconnection and connection to the USB bus. Because of this, the USB connection must
be plugged into the PC near the time the USB peripheral is initialized, or after. If the USB
port is connected when the LPC USB peripheral is not initialized, the pullup resistor will
notify the PC that a USB device is present, yet the microcontroller will not respond
because it has not been initialized. This will trigger windows to generate an error
regarding a malfunctioning USB device. Unplug and re-plug the device to dismiss the
error.

Note 2: Rather than building a cable or wiring a USB Type-A connector, you could take
an existing A-B USB cable and cut off the B connector. Then the A side of the cable
could be stripped and soldered onto the LPCXpresso board.
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Fig 46. USB retrofit schematic

Fig 47. LPC1343 target connected to Type-A USB cable
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7.4 Terminology
LPCXpresso

The Code Red Technologies IDE (Integrated Development Environment) based on
Eclipse with our own extensions for embedded development.

SWD

Serial Wire Debugging (Single Wire Debugging). This is a debug connection technology
available on the Cortex-M3 that allows debug through just 2-wires unlike 5 for JTAG.

ELF (Executable and Linking Format)

This is the object code file format used by our development tool chain and most
microprocessor tool chains.

Workspace

LPCXpresso organizes groups of projects into a ‘Workspace’. A workspace is stored as a
directory on your host PC and has subdirectories containing individual projects.

Project

An LPCXpresso project. A project contains all of the .c and .h files to build a single
microcontroller flash image.

Perspective

In LPCXpresso, a perspective is a particular collection of ‘Views'’ that are grouped
together to be suitable for a particular use. For example the ‘C/C++ programming’
perspective and the ‘Debug’ perspective.

View

A ‘View' is a window in LPCXpresso that shows a particular file or activity. A view could
be of a C source code file or something live such as a disassembly window or register
dump. A ‘Perspective’ is the layout of many ‘Views'.

Semi-hosting

The ability to use 10 on your debugger host system for your target embedded system.
For example a ‘printf’ will appear in the console window of the debugger.

Debug Target

The system being debugged. LPCXpresso includes a target microcontroller on-board, but
can also be connected to external targets.

Redlib™

The optimized Code Red Technologies C runtime library (non-GNU). LPCXpresso
includes both Redlib and Newlib libraries.
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7.5 File lcons and their meaning

Table 1.

File icons and their meaning

Icon

Meaning

C language source file.

C language header file.

Project Makefile. Note that LPCXpresso may automatically
generate these.

C language source file that has been excluded from the
project build. — Hollowed out character in icon.

General text file. Often used for files such as linker script
files which end with the extension ‘.Id".

The blue double arrows at the top of the icon denote that
this particular source file has different project build
properties than the rest of the project.

The orange/gold ‘storage drive’ denotes that this file is
connected to a CVS repository.

The right arrow denotes that the file or directory has been
modified locally and may need committing to the CVS
repository, i.e., the local copy is more up to date than the
repository.

This is an executable file.

Directory containing executables.

C Project Directory (Project Explorer View)

C Project Directory linked to a CVS repository. (Project
Explorer View)
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8.1 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.

8.2 Disclaimers

Limited warranty and liability — 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.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

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 life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of

LPCXpresso

All information provided in this document is subject to legal disclaimers.

NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is at 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.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

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.

8.3 Trademarks

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