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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 and board part numbers on the LPCXpresso platform:

e LPC1100: LPC1102 LPC1111/101 LPC1111/102 LPC1111/201 LPC1111/202
LPC1112/101 LPC1112/102 LPC1112/201 LPC1112/202 LPC1113/201
LPC1113/202 LPC1113/301 LPC1113/302 LPC1114/201 LPC1114/202
LPC1114/301 LPC1114/302 LPC11C12/301 LPC11C14/301 LPC11C22/301
LPC11C24/301 LPC11U12/201 LPC11U13/201 LPC11U14/201

— OM11049: LPC1114/302
- OM13014: LPC11U14
- OM13012: LPC11C24

e L PC1200: LPC1224/201 LPC1224/221 LPC1225/301 LPC1225/321 LPC1226/301
LPC1227/301

— OM13008: LPC1227
e LPC1300: LPC1311 LPC1311/01 LPC1313 LPC1313/01 LPC1342 LPC1343
— OM11048: LPC1343

e LPC1700: LPC1751 LPC1752 LPC1754 LPC1756 LPC1758 LPC1759 LPC1763
LPC1764 LPC1765 LPC1766 LPC1767 LPC1768 LPC1769 LPC1774 LPC1776
LPC1777 LPC1778 LPC1785 LPC1786 LPC1787 LPC1788

— OM13000: LPC1769
e LPC1800: Coming soon
e LPC2000: LPC2109 LPC2109/01 LPC2134 LPC2142 LPC2362 LPC2929
e LPC3000: LPC3130 LPC3250
e LPC4000: Coming soon
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LPCXpresso base board products:
e OM11083: Embedded Artists Base Board for LPCXpresso and mbed
e OM13009: Embedded Artists Motor Control Kit for LPCXpresso
e OM13016: NGX mbed-LPCXpresso baseboard

1.1 LPCXpresso 4 new features
e Support for CMSIS v2.0 included
e Based on eclipse Helios and gcc 4.5.1
o New part support
For more information on LPCXpresso 4 new features visit:

http://support.code-red-tech.com/CodeRedWiki/NewInVersion4
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l

Eclipse-based IDE

1.2 LPCXpresso IDE

l

Development Board
(with LPC-Link)

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
guality 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.

Dievelop - Welcome page - LPCHpresso
Fde Gt Mavigste Search Froject fum Window Help

= ges e~

e WP LPCLL00 Examples V20
b ade
&l Includes
@ startup
o er_startup fpell.c
8 emsis
D linker
& config
& e
& driver
s Debug
ade_readme
5 blinky
& common
wf eint

2 Quick & B RedC |09 Varia | % Break

Start here -
1} Mew pregeet...
& Import peoject(s)
b Busle all pregects [Debug]
&, Build 'sde’ [Debug]
& Clean ‘sde’ [Debusg)
15 Debug ‘sdc’ [Debug]

(5 Quick Settings +

Project amd Fie wizards ¥

ot and Export ¥

Build and Settings ¥|-

R TE—r T

[ Project Bx 2 M Core Regi | 7 Periphera | = 01| @ Welcome %

=@~ .

B Conscle 11

Mo consoles 1o display at this time.

¢ R EES PP S LR LR B Qe 7 [ Develep

filec//Coirep/LPCpressa/lporpeessa/pages/registered htrm -+ B

X 19 " Presso

- powsrsd by ‘Mcode_red

LPCXpresso4 Beta is fully activated

LPCXpresso Resources

LPCXpresso Forum

31, VIS WWWNARCOMIPCRRI R EG-Torum

[£: Protiems| () Memaey | B Red Trace Preview 4+ B-r3~=0

Fig 1. LPCXpresso IDE
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1.3 LPCXpresso development board

LPC-Link

Fig 2. LPCXpresso development board

1.4 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.

1.5 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

1.6 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.

3 code_red @ s
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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
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LPCXpresso

3.1 System requirements

3.2

Operating System

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

Linux - Ubuntu 9, 10, and 11
Linux - Fedora 12 and 13

System RAM 512 MB minimum (1 GB recommended)
Hard Disk 300+ MB of available space.
Screen/Display Adaptor 1024x768 minimum recommended

Internet Connection

the software

High-speed internet is recommended to download and register

Note: LPCXpresso may install and run on other Linux distributions. However, only the
distributions listed above have been tested. Desktop virtualization tools supporting a linux
or Windows guest with USB support can be used to run LPCXpresso on other computing

platforms.

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.

Fig 4. Setup wizard

= Setup - LPCXpresso

Setup Wizard

Welcome to the LPCXpresso
}‘/‘\{
This will install LPCXpresso 3.0.3 [Build 59] on your computer.

It is recommended that you close all other applications before
PR ESSO continuing

Click Next to continue, or Cancel to exit Setup.

Powered by
@codeﬁred
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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
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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://support.code-red-
tech.com/CodeRedWiki.

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.

Window | Help

Mew Window

Mew Editor

Dpen Perspective *

Show View b | ‘= Include Browser

L 7™ Project Explorer
Mavigation | B ) P
Other... Alt+5hift+
Preferences L} QQ
Fig 8. Show view/other menu

LPCXpresso All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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4.1.1 Single perspective (code development)

" Develop - Welcome page - LPCXpresso |= |6 = \J)
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[ Project Ex 52 i Core Regl} = Panpherﬂ = O/ @ Welcome =0
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) Quick 2. W Radc]bﬂ: Varia ] % Breakw [m] Check the LPCXpresso Support page for new LPCXpresso software releases, more example projects, and announcements.
S Start here °3 el # Visit www.nxp.com/Ipcxpresso-support
(&} New project... LPCXpresso Forum
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2. Build and Settings L IS -
i ~— 2dc NXP LPC1114/302
1T T T T = — = g L
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 disclaimers. © NXP B.V. 2011. All rights reserved.
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4.1.2 Single perspective (debug)
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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.

2. 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.

3. 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.

4. 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.

5. 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.
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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.

[ Project Ex ﬁ.ﬂ.? Core Regi I/% Periphera &3 =0
S

LPCI114/301 Address -
& ADC 04001 c000

[ 2, bcr Oxe000edf0

[7] &, GPIOO 450000000 =
[ & GPIO1 (50010000

[C] B GP102 (50020000

[ 2, GPI03 (50030000

[ 2, 2co 040000000

[[] 2 10COoN 040044000

[C] [E1MFlash32 (o]

[ B NvIC 0xe000£000

[ & PMU 0x40038000

[ 1 Raml nrl Ml ANNNNNN b
] 1 | ¥

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

El Console | [2 Problems [ @ Memory &2 M Red Trace PIEVIEW] 5 e oy 1om || @ﬂl g~ Y O
Monitors a4 3 %% |2, ADC:0:4001C000 <Peripheral> &2 . cf New Rendermgs..m
& ADC Register Address Value e
| a ifi} ADINTEN 0:4001c00¢ 0100 |
& ADGINTEN [8] Obl |:|
© ADINTEN [7:0] 050
4 1% ADDRD 0001010 00
© DONE 131 060
2, OVERRUN 1301 0b0 =

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. Examples: Download, build, download and debug

5.1 Downloading NXP sample code from the web

) Quick #2 - ™ RedC | (9= Varia | ®g Break =0
EL Start here
{E] Mew project...
Import project(s)

»
»

51 Build all projects [Debug]
4, Build 'adc’ [Debug]

& Clean ‘ade’ [Debug]

ﬁ- Debug 'adc’ [Debug]

m

(2 Quick Settings =

EL Project and File wizards

£

iF

Import and Export

£

EL Build and Settings

<L

Fig 14. Quickstart panel

First, select “Import project(s)” from the Quickstart panel in the lower left corner of the
screen.

(& imporproicrs | === =

Import project{s) - -
Select the examples archive file to import.

Projects are contained within archives (.zip) or are unpacked within a directory. Select your
project archive or root directery and press <MNext>. On the next page, select those projects you
wish to import, and press <Finish>,

Project archive (zip)

Archive |

Project directory (unpacked)

Root directory

Browse for more examples

Press "Browse for more examples...” to view the latest examples and dewnlead to your lecal drive,
Then use press "Browse..." (above) to import into your workspace,

Qﬂmwse for more examples... D

[ Fnish ||

Fig 15. Import project(s) dialog

Next, select “Browse for more examples...” from the Import project(s) dialog.
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[ NXP Semiconductors - Mic | x

C' | @ ics.nxp.com/support/Ipoxpresso/ bxd

English E
m Home | About NXP | News | Careers | Investors | Order/buy | Support | Contact | my.NXP

Advanced search / Selection guides

T — TR Ty TOr .
ooking for

LPCXpresso support

= GetLPCXpresse = FAQ

# Examples # Links

% Base Boards Bl Product famiies & functions
B Literature brochures, leaflets,

Get LPCXpresso presentations

B Support manuals, models, FAQ,
software, demoboards, tools, training
B Packaging specs & 50T #s

Get the current LPCXpresso versions for Windows and Linux from Code Red at: Ipexpresso.code-red-tech.com.

Examples 3
B Quality handbook, markings
LPC1100 Series B Contact sales, distributors.
% @) CMSIS Library V1.3 (Dec 8, 2008)
= OB LPCXpresse Example Projects for LPC1114/301 V2.0 (Jan 27, 2011) e
% @) LPCXpresso Example Projects for LPC1114/302 V2.0 (Feb 7, 2011) fiew B Presentations (TR
= BB LPCXpresse BLDC Example Projects for LPC1114/301 V1.1 (Mar 11, 2011 ITETEYY 1 Hand books
# S LPCXpresso Blinky Example Project for LPC1102 with ISP V1.0 (May 16, 2011) (e
= 0@ LPCXpresso Example Projects for LPC11C24 V2.0 (Jan 27, 2011) B Consultants

= [ LPCXpresso Systick Example Project for LPC1102 V1.0 (May 19, 2011) (g

= B0 LPCXpresso Systick Example Project for LPCT1U14 V1.0 (Apr 7, 2011) (e

= [ LPCXpresso USE HID Example Project for LPC11U14 V1.0 (Apr 7, 2011) [k,
= 0 FreeRTOS Example Project for LPC1114/301 1.0 (Jul 14, 2010)

= [ FreeRTOS Example Project for LPC11Ux V1.0 (May 23, 2011) [news

= ) Wonitor Stack Usage Example V1.1 (Jul 14, 2010)

= 0 Timed Wakeup Example V1.0 (Sep 30, 2010)

LPC1300 Series

= B CWSIS Library V1.3 (Feb 18, 2010)
= [ Example Projects (Sep 23, 2010) =

Fig 16. http://www.nxp.com/Ipcxpresso-support web site

The LPCXpresso-Support web page should appear. It has links to NXP sample code that
has been developed for LPCXpresso. Select the sample code that applies to your Target
Device and download it. Then, switch back to LPCXpresso and use the Browse button to
select the .zip file.
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[ . Import project(s) | =] 2 |

Import project(s)
Select the examples archive file to import.

-

Projects are contained within archives (zip) or are unpacked within a directory. Select your
project archive or root directory and press <Next=. On the next page, select those projects you
wish to import, and press <Finish=.

Project archive (zip)

Archive Ch\downloads\|pcxpresso.examples.|pcll14.302.zip

Project directory (unpacked)
Root directory

Browse for more examples

Press "Browse for more examples...” to view the latest examples and download to your local drive.
. . - . Browse for more examples...
Then use press "Browse..." (above) to import into your workspace.

@ <Bace || Net> |[ Finsh ][ Cancel

Fig 17. Zip file from LPCXpresso-Support web site selected for importing

Now click the Next button and then choose which projects to import from the .zip file.

[ = tmport projectts) (=@ = )

Import project(s)
Select a directory to search for existing Eclipse projects.
-

Projects:

_MXP_LPC1100_Examples_V2.0 (_NXP_LPC1100_Examples_V2.0)

Select All
adc (adc)
blinley (blinky)
commen (common)
extint (extint)
freertos (freertos)
2¢ (i2¢)
i2cslave (i2cslave)
intpriority (intpricrity) | 4
invokeisp (invokeisp)
lib_small_printf_m0 (lib_small_printf_mi)
power_api_demo (power_api_dema)
e (pwrn)
rs485 (rsA€5) i

| »

m

Copy projects into workspace

@ Nei> |[_ Finsh ][ cancel

Fig 18. Import projects(s):-Selecting which projects to import

Often, there will be references between projects in a .zip file so it is best to import all of
them.
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Import project(s) -
Select a directory to search for existing Eclipse projects,

A

Projects:

_NXP_LPC1100_Examples V2.0 (_NXP_LPC1100_Examples_V2.0) o Select All
adc (adc)

| blinky (blinky) Deselect All

commen (common)

extint (extint)

freertos (freertos)

i2c (i2c)

i2cslave (i2cslave)

intpriority (intpriority)

invokeisp (invokeisp)

lib_small_printf_m0 (lib_small_printf_m{)

power_api_demo (power_api_dema)

pwm (pwm)

15485 (15485)

Refresh

n

Copy projects into workspace

Importing: /Debug/i2c.bin
‘ | (=]

@ < Back Next > Finish Cancel

Fig 19. Import projects: Progress indicator

e There is also a local LPCXpresso examples directory. This is often located at
C:\nxp\Ipcxpresso\lpcxpresso\examples.

5.2 Debugging/running ‘blinky’ or another project 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 ‘Projectname’ [Debug].

() Quick 2 . @ RedC |(J=Varia |® Break| — O

»

B0 Start here
2] Mew project...

>

® Import project(s)

\mp Build all projects [Debug]
Q Build 'adc' [Debug]

& Clean 'adc’ [Debug]

& Debug 'adc' [Debug

(2 Quick Settings

m

EL Project and File wizards

£

EL Import and Export

£

X Build and Settings

£«
4

Fig 20. Debug

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

. Develop - adc/src/ade_main.c - LPCpresso
File Edit Source Refactor Navigate Search Project Run Window Help

LRGN EE @BOblid E- 5w % -5 a-|le &9~

-G | o

Fig 21. Bugicon

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

=i z:;_IJ,

Run  Window Help

B wESOpfm M E- 0% B 6-5- Q-0 d9-is @K
%Debug?@ @N@Db o] .%’.@"%|i=°.ﬁzv=©

[€] adc Debug [C/C++ MCU Application]
&% MCU GDB Debugger (6/10/11 3:40 PM) (Suspended)
o® Thread [1] (Suspended: Breakpoint hit.)
= 1 main() adc_main.c:87 0:0000050e

S T e L Y R B W L T
=0

@ Welcome [ adc_main.c 2

* in the CHSIS system <part family>.c file.
*f

Fig 22. 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.

m (Stop the debugger.

Pause Execution of the running program.

i= Instruction stepping mode (disassembly)

Fig 23. Debug buttons

LPCXpresso All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.

User guide Rev. 11 — 14 June 2011 22 of 49




NXP Semiconductors LPCXpresso

Getting started with NXP LPCXpresso

6. LPCXpresso IDE tips and tricks

LPCXpresso

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.

Error launching Debug\filename.axf

i ™y
. LPCXpresso: Error M

-

f , Error launching Debughadc.axf
L 03: Failed on chip setup: Ec(01). Invalid, mismatched, or unknown part:

4

"

Fig 24. Error starting debug

LPCXpresso checks the target chip ID against the currently selected chip ID for the
project and will not start if there is not a match. 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.

AutolSP

(Click to show in Datasheet brawser, Ctrl-Click to change)
Project: A P

ks, Documents and Settings\nxp21346|My Documents jpexpressoworkspace
MCU Vendar: NXP

MCU Name: LPC1343

Fig 25. Current part number
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" Properties for adc uﬂ‘ﬂ—hj
| MCU settings - T
Resource
Builders TR
4 C/C+ Build NXP LPC1114/302 1
Build Variables LPC1114/302
Discovery Options LPCi1C12/301
Environment LPC11C14/301
Logging LPC11C22/301
MCU settings LPC11C24/301
Settings LPC1200
Tool Chain Editor LPC13xc
C/C++ General LPC1700
Project References POl
Run/Debug Settings LPCI000
LPC2000
LPC3000
LPC430c
Target architecture  cortex-m0
Memory details
Memory T... Name (Link Alias) Location  Size
Flash MFlash32 (Flash) 00 0x8000
RAM RamLoc8 (RAM) 0:40000000  0x2000
Restore Defaults Apply
Fig 26. Selecting correct part number

6.2.3 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.

6.2.4 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.

6.2.5 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.

6.2.6 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

LPCXpresso All information provided in this document is subject to legal disclaimers.
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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
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 part number in the lower right border of the
LPCXpresso window to see the browser in action.

@ Welcome [£] ade_main.c i http:/fics.nxp.com/products/Ipcl000/datasheet/Ipcl111.1pcl112.Ipcl113.0pel114. pdf &3 =8

=] = Q§° http://ics.nxp.com/products/lpcl 000/ datasheet/Ipcl111.1pcl11 2.1pcl113.1pcl114 pdf * = =3

=58

LPC1111/12/13/14

32-bit ARM Cortex-M0 microcontroller; up to 32 kB flash and
8 kB SRAM
Rev. 4 — 10 February 2011 Product data sheet

. General description

. Features and benefits

. Applications

[ 4. ordering information
[ s. slock diagram

[ 6. Pinning information

[ 7. Functional description
[| 8. Limiting values

[E] o. static characteristics ~—

E 10. Dynamic
characteristics

K 11. Application infermation
E 12. Package outline -

1. General description

The LPC1111/12/13/14 are a ARM Cortex-MD based, low-cost 32-bit MCL family,
designed for 8/16-bit microcentroller applications, offering performance, low power, simple
instruction set and memory addressing together with reduced code size compared to
existing 816-bit architectures.

The LPC1111/12/13/14 operate at CPU frequencies of up to 50 MHz.

The peripheral complement of the LPC1111/12/13/14 includes up to 32 kB of flash
memory, up to 8 kB of data memory, one Fast-mode Plus 12C-bus interface, one
RS-485/E14-485 UART, up to two 5P interfaces with SSP features, four general purpose

counteritimers _a A0Lhit ADC_and un tn A7 aenecal numose 0 nine

Fig 27. 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 can be set
using the Quick Settings dropdown box in the Quick Start panel.

® Import project(s)

(#  Setlibrary type 3 Redlib (none)

B3 Defined symbols [adc Debug] Redlib (nohost)
B  Undefined symbols [adc Debug] Redlib (semihost)
g2y Include paths [adc Debug] Mewlib (none)

B8 Library search paths [adc Debug] MNewlib (nohost)
B Libraries [adc Debug] Mewlib (semihost)

Fig 28. Reconfigure library setting
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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
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.

6.4.2 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.

6.5 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 | (Sl S

type filter text

= General -
s = C/C++
. B2 CVS
4 = Debug
®g Breakpoints

m

48 Core Registers

i& Debug

2 Executables

&’ Expressions

@ Memory

ﬂ Memory Browser

=i Modules

2, Peripherals

[=4 Quick Disassemble 8

w 4

Fig 29. Show view window

This will present a dialog allowing you to pick a view and display it.
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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

LPCXpresso stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session,

LU LIS T C N projects\ Ipopressod_gs\MewWorkspace - Browse...

[7] Use this as the default and do not ask again

OK l [ Cancel

Fig 30. 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 Project” and navigate to
the CMSIS<version/part>.zip. The CMSIS header files are installed with LPCXpresso
in C:\nxp\Ipcxpresso\lpcxpresso\examples\nxp. Once this project is added to your
workspace, click “Build all projects (Debug)” in the Quickstart Panel.

e Click on ‘New project...” and select the NXP C project type for your architecture.

¢ Click “Next” and enter a project name. In this case we will use ‘MyProject’ then click
‘Next.’
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N e
New project...
NXP LPC1100 projects -> € Project
Project name: MyProjecﬁ
Use default location
Location: | C:\projectsilpoxpressod_gs\NewWorkspace\MyProject | | Browse...
@ <Bock || Net> || Fmsh [ cancel

Fig 31. Enter project name

e The next section of the dialog will ask you to specify which chip in the family you are
using.

S e

New project...

Select the target MCU

Target selection

MNXP LPC1114/302
LPC1111/201
LPC1111,/202
LPC1112/101
LPC1112/102
LPC1112/201
LPC1112/202
LPC1113/201
LPC1113/202
LPC1113/301
LPC1113/302
LPC1114/201
LPC1114,/202
LPC1114/300
LPC1114/302
LPC11C12/301

Fig 32. Enter project name
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¢ If you are using a Cortex-based part, the next step in the wizard will ask which
CMSIS project to use. CMSIS stands for Cortex Microcontroller Software Interface
Standard. CMSIS defines a common way to access peripheral registers and to define
interrupts. Please select the project that you imported into the workspace earlier and

click Finish.
r | = = |1
New project...
Select options fer this project
CMSIS peripheral header files and initialization code
CMSIS Library to link project to: | CMSI5v2p00_LPC11 -

The appropriate CMSIS library project must exist in your workspace, CMSIS library
projects can be imported from the Examples subdirectory of your IDE installation.

Code Read Protect (CRP)
Enable CRP in the target image

Code Read Protection selection places a CRP word inte the appropriate memory
location of the selected MCU. See NXP documentation for your chip at hitp//

ics.nxp.com/products/lpc1000/all/ for more information on CRP.

Other options

User source directory  src

@ ed> [ Finish | [ Cancel

Fig 33. CMSIS selection

Congratulations! You have created your first project!
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- Develop - MyProject/sre/mainc - LPCKpresso 1 e -

File Edit Source Refactor Mavigate Search Project Run  Window Help '6

nCHRER Ees @
i

N mESO DA E-iDW B K-

a-le ®4- i3

s (R

(2 Project B 55 _Hilt Core Regi | 2, Periphera|  — 5 |'@ Welcome M =g
MIBEE = e
history.txt - N
& commaon 3 Name ¢ main.c
gext A 4 Author B
& f n 5 Version
LT & Copyright : Copyright (C)
g'lc 7 Description : main definition
i2cslave 8
=% intpriority g%/ =
=% invokeisp 10
1% lib_small_printf_mD 11 ¢ifdef _ USE_CMSIS
(=5 MyProject 12 #include "LPCllxx.h"
) Includes 13 fendif
8 s 14 -
[ cr_startup_lpcll.c 15 #incluode <cr_section macros.h> W
e 16 $include <NXEB/crp.h>
=5 power api demo | 7
- 18 // Variable to store CRP value in. Will be placed automatically =
I = Vari
© Quick & RedC]W Vana].'Bmak = 13 // by the linker when "Enable Code Read Protect”™ selected.
E Sl o 20 // See crp.h header for more information
s - 21_ CRP const unsigned int CRP_WORD = CRP_NO_CRP :
ew project...
® Import project(s) P23 // TODO: insert other include files hexe
24 -
Build all projects [Debug] ~ = -
Build "MyProject’ [Debug] =
RN ES 2 =| = Console 2. Problems| (3 Memory 52 Red Trace Preview| Ceww [ @EE =-~"08
& Clean 'MyProject’ [Debug] oo X %
?} Debug 'MyPreject’ [Debug]
(£ Quick Settings  ~
EL Project and File wizards
B Import and Export
EC Build and Settings il
i ‘ Writable Smart Insert 1:1 : MyProject NXP LPC1114/301
=¥

p— e a— g

Fig 34. Project creation complete

LPCXpresso

All information provided in this document is subject to legal

© NXP B.V. 2011. All rights reserved.

User guide

Rev. 11 — 14 June 2011

30 of 49




NXP Semiconductors LPCXpresso

Getting started with NXP LPCXpresso
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Fig 37. Schematic for the LPCXpresso LPC1769 target side (3 of 3)
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Fig 38. Schematic for the LPCXpresso LPC1114 target side!

1. 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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Fig 39. Schematic for the LPCXpresso LPC1343 target side
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Fig 40. Schematic for the LPCXpresso LPC11C24 target side, part 1
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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 -

Dual row holes (2x27), 100 mil spacing

PAD1 PADS

—@PAD2  —@PADS
—@PAD3  —@PADT
—@PAD4  —@PADS

LPC-LINK side

Expansion Connector

—@PADY —Q@PAD13
—OPAD10 —QPAD14
—OPAD11 —@PAD15

PAD12 PAD16

(superset of mbed pinning)

PAD17 PAD21

—@PAD18 —@PAD22
—@PAD19 —@PAD23
—@PAD20 —@PAD24

Jo-28 3——MIO_3V3X

J6-29 3—
J6-30 —
J6-313—
J6-32 3—
JB-33 >—
J6-34 3—
J6-35 3—
J6-36 3—
JB-37 3—

Jg-38 3———2100 1
Jg-39 y———BI00.3
Jg-40 )| PIOOS
Jg-41 y———FHI00.4
Jg-42 y—f——PI03 3
Jg-43 )——PIOL10
Jg-44 y——PIOL11
Jg-45 3——PI02 3
JB-46 y———FI026

J6-47 3—
J6-48 3—
J6-49 y—|
J6-50 3—|
J6-51 )3—
J6-52 3—|
J6-53 3—
J6-54 3—

Fig 41. 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
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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

Nn:er_mm 13cn| PICN3LOCD

PIO0_TAEZH P04 LOCD: TAC CLK_LOC2

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
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Fig 42. Schematic for the LPCXpresso LPC1200 target side, part 1
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mbed LPCXpresso
D GND
WM 451V VIN (4.5-8.8)
WV (bamary supply) ot used
TR (resat) PICO_13 RESET
ERIET ] GRS (LR
SPI1-MESCY PIOO_1E MESCY
SPNSG FIo0_14 SG
[« 2 s] PIOD_15 SSEL
UARTL.TX /1221504 PIO0_2 ™
UARTIHRX /1201-530 (L =lv i} RxXD
BRI2MOSI LLeToliry
SPI2MED PIC03
SPIZSCL TUARTZ-TX FIOD S ™o
UART2RX PIOO B RXD
AlND PIO0_30 o]
AN PIO0_ A
ANz L=TH] A2
BING F AT PIO1_S ADTCTIEB1_MATY
AN P01 2 AOASWOIO
AlNS PIO1 3 DS
PIOD_O
ES0RE]
P00 20
RIOD_1E EWCLK
FID0_28
FIOD 29
P0G

LPC-LINK side
Expansion Connector
(superset of mbed pinning)
Dl row holiss (2627), 100 mil epaing

e e S JEEE P —

e L] JE29 )~

—cuBa 1830 2—

TS - N Y 4531 =

s e T JBE2

—B0 18 L gies JEEE -

oo | oeien 183 -

e e ] 2535 )=

_Ewap L ees 1836 —

e e TR 1Y) JEST -
e JEZE It
B o SIS 1538 ——
=T YT 180 Y
[=o'v N N WP ST 1641 p—d—
—EIOOS0 1 gge1s JEA2 ——
B e e LAk JEA3 —1—
e = SLAE - J544 ——
e e 2041 Jj Jeas ——
e o S —_ — — - JEAE ——
B3 1 cuezo B & PED pye e 57 JEAT I —
e e o RN e Lz — Lo =y =2 S y——
—BI0E L gup2z B Epz LR — b = = 1848 >——
B B Efa ¢ - — — Egn EgE0 JEE0 ——
oo | peas I=3 15 [T T e 1l 11 S
—EoOm L ggees E¥ Epe B L og Ei Ex JBE2 —ag—

—E0E et iB28 = 7 — L b L U553 )=
—EIDLE L cug2? = Epe ;i ﬁﬁ = = 1854 >——

& Fiox ér»c *nx

DX

=T

B
D

PICE

PIOZ A

LPCXpresso | mbed
WD GVE WCLTT (3.3 out) 1ol VOUT @3V cut]
poveasrid, obog +3. 3V input
et used WU 5.0/ USB out)
nad usnd IF+
e used IF-
ol used U [ lheret)
e uiare RO+ (Ethwrrit)
el ueed TD- (Elfmeret)
ot ueed T+ [Ethemet)
USHE_M - (58]
=N D+ U8
PI20_12 RIO0_12 CANARD
PIC0_4 PIS0_4 CAN-TD
FIO_1 PIO0_11 12550A VARTI-TX N202-C0A
PICO_10 PICO_10 [Fosizlal UARTIAX /1252 500
PICE_O FIC2_0  CTI@OMATO | PAMCUTD
PIC2_4 Plo2_a  CT3B0MATO FAAOUTY
PIC2_5 PlC2_5 CTIEDOMATI FACUT2
PIOO_E PIOO_E  GT3B1_MATO FAAOU TS
PICO_21 PICO 21 CTIBOMATI FAOLUITA
PIO0_24 PIOO_2  CTIZ1_MATY FAMOUTS
PICO_23 PICO_23
PICO_22 PICO_22
PICC_25 PICD_2%
PIO0_28 BIO0_2%
PICO_2T PICO_27
CNDX GND
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Fig 43. Schematic for the LPCXpresso LPC1200 target side, part 2

0ss81dXDd1 dXN Yim paliels bumeo

0SSaldXDdT

SJ1012Npuodlwas dXN



NXP Semiconductors

LPCXpresso

Getting started with NXP LPCXpresso

o

o

Al

T—0.25

2.82

il £0.2

<t
w
-]

cooo0cO0OOOOOOCOOOOOOOOOOOOCOOO TT
0.9

[<e]
AN

2.63

v

cooocoO0O0COOOOOCOOOOOCOOO

oo
.04 dia’l I‘—

uUsSB

M~
N

0©

2.32

Fig 44. Dimensioned drawing of LPCXpresso LPC1227, LPC1343, LPC1114/301, LPC1114/302, LPC11C24, LPC1769, LPC1768
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LPC11U14 Target Side

From LPC-LINK Side

LPCI1L1X_aya

JTAG TS SWOIOX

ITAG _TCLK _SWCELKX

JTAG_TDO _SWOX

:nm:::n]’g

228
N IR

ITAG _BESETX

—EXT POMWY

=

ur
LPC11U14
RESETFO0 0 |2 —EI00.C
PIOO_LCLKOUTCT280 MATz |3 BIO0 1
PIO0_2SSELCTI080_CAPD 10— PION 2
P00 3usa vBUs |—i—BI0A
(15 PIO04
oo aeok 18 Pions LED
Y2 12MHz A xTan Y00 _BUISE_CONNECTISCKD [—8i——EIO0 A
XTALOUT PIoo_7eTs |- BIO0
it e PIOO_BMISOOCT 1650 MATO ..E_EJ.QD.IME__L.
1“ ‘BDF PIOO_SMOSICT1860_MAT1/5WO 0
SWCLKPIO0_10SCKDTTI680 ATz |28 EIO0_
; ; TOWFIDD_11/ADOCTazm0 AT |- BIOD 11
DX DX TMEFIO0_ _capy PloL1e
TOOPIO0. MATD BI00_13
TRSTPIO0. MATY PION_14
Feeemmsssssssssssssssssssssssssssssssssssssssssss=se X MATZ PIo0_15
' A e e
H USS_DMW 00 _CAPOSCLK
—LISB.D&C - EST] Pio0.  MATD PIO0_18
LMERDPX R38 PIOa_ 1w | MATT EI00 18
H |—|;J—f‘!— usE_OF FI00_20VCT18B1_CAPD luu
' 33 FO0_21ET1681 MATD (LT Bloo 2y
' e 4 e o e B e S e AR PIOD_Z2ADGTTIB81_MATT e
R on Ay |2 Pion21
HIE
i i 1 LPCUILIL B . . 2 vooio PIOY_13DTACTIM0_ MATOTXD |—2i Bloi_13
s J Lm _J_m PION_14DSACTI880 MAT1 R0 |1 BIOL 14
i ' FO1_ISDCOCT1680_MAT2 |32 Bl 15
A RE 4 : PIO1_t1BRCTI880_CAPy |48 o
i H ; 00n ;m PO VS DTR PIOt 19
! H P _20DSA BiC: 20
HEE DX GNOX PI01_21DC0 Sl
" ! PI01 ) Pl 22
i H . . 44 1 yoocore PN _ZVGTISE1 MATY BiQ1 23 1
! J_CA‘ J_W PIO1_24/CTIZB0_MATO BIOL 24 !
H ' FICT_2SCTI260_MATY EIQ1_ 25 4
IR T PIO1_26CTR00_ MATZRXD ElO1_26 \
1 1iEs FIOY_Z7/CTIE0_ MATTD fl s i
Ve PIO1_ZACTI280 CAPDSCLK e TR} i
i % GNDX FIOY 2950  capy | BIQ:_28 !
v 2 vasio POt Pl H
i A vES '
' 1 i
' [} 1
H H DX -
] 45 ohm Impedance rowting. B0 chm déferential H
L) s gy s - o e o = i g el ey e - e S e A T g A - - g e - e, i <
i
1
1

J8
HINI-B_USB
i
L i
—
o
Low 185
10n
Ca4

gl Tiowsoo

fiox

5J1 - short 1o powar Xpresso brd from Target side USE VBUS (J8).
SJ1 - must be opan when Xpresso Basa board is used.
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Fig 45. Schematic for the LPCXpresso LPC11U14 target side, part 1
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mbed LPCXpresso
GND GND
VIN (4.5-14V) VIN {4.5-5.5V)
VB [battary supply) ot used
R (reset) PiC0_0  AESET
SPI1-MOS1 FIOO 8 MOSIEWO
SPI-MIST FICO.B  MISO0
SPI-SCK PIOT 20 SCKO
GPIO PIOD 2 SSELD
UART1.TX /12C1-SDA PIOO_19 TXD
UART1-AX | 12C1-SCL | PIO0_1B FAXD
G FIO_7
[ SPEZ-MIS0 PID1_19
SPI2-SCL | UARTZTR | FIOT_20
UARTZAX FIOT_21
AIND PICO_11_ADO
AINT PICO_12 AD1
ANz FIo0_13  ADZ
AING | AQUT FIDO_14 AD3
AiNG FIOD_15 AD4/SWDIO
AING PIOD_16  ADS
FIGO_17
PIOD_20

PIOO_6 USE_SOFT_CONN

PIOO_10 SWCLK

PIO1_13

FID1_14

PID1_15

— J&-1
<€ J62
—C J6-3
—C 64
—C J65
i JEG
—C J&T
t— JB-8
t—( J6-2
—€ JB-10
=i JB-11
t— JB-12
—€ J6-13
¢ JB-14
+—C JB-15
—C J6-18
—€ JB-17
t— JB-18
—¢ J6-19
—C J6-20
—C J6-21
— J6-22
—C J&-23
—C JB-24
=L JB-25
—C J6-26
—C J6-27

Dual row holes. (2x27), 100 mil spacing

PAD1 PADE
—@PAcz  —@IPADY
~@PADI ~@PADID

LPC-LINK side

Expansion Connector
(superset of mbed pinning)

—BPADIS
~@PADIG

PADT7 PAD24

—@ran22 PADZY

~@Panza ~@PADG0
—@PADI1

PAD3S
—@PADIT
—@PADI

J6-28 —
J-20 I
J6-30 3—
J5-31 3—
632 3
J6-33 3~
J6-34 3—
J6-35 3—
J6-36 3—
JE-37 3—
J6-38 y—i
J6-39 3—
J6-40 3—
J6-41 3—
J5-42 3—
643 3—
-4 >—
J5-45 3—

P-4 3—
548
JE-40 3—
J8-50 3—
J6-51 3—1
652 3—
JE-53 3—
54 3—

LPCXpresso | mbed
g, | worasre
ol used VU 5.0V USB out)
ot Lsed IF+
not used IF-
not used RAD- (Ethernet)
ot used D+ [Eormet)
ol used TO- [Ethamat)
ot Lssd TO+ [Ethernet)
USE-DM D- (USE)
USB.DP D+ [USE)
PIOO_1 CAN-RAD
| FiD03  USBVBUS | CAN-TD
PICO_5 12C-SDA | UARTA-TX /I2C2-5DA
FICO 4 12C-5CL UART3-FX | 12C2-5CL
PIDD 21 MAT=PWM | PWMOUTD
PIOD 22 MAT=PWM | FWMOUT
PI00_23 PWMOUTZ
PIOT 22 PWMOUTS
FIOT_23 FWMOUTA
PIOT_24 PWMOUTS
PIO1_25
FIOT_26
i1 27
FIO_28
PIOT 31
FID1_16
GND
Embedded
Artists
(C) Embedded Artists AB
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Fig 46. 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 35 to Fig 46. The LPCXpresso board was designed to be pin compatible with NXP
mbed. LPCXpresso can be powered either through the debug mini-USB port, by 3.3 V
applied to the board, or by 5 V 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: A dimensioned drawing of LPCXpresso can be found in Fig 44.
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 47. 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.

LPCXpresso All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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+3.3V
=
=1
=
n
LPC1343 z Type-A US8
+5V 1 i
USB_VBUS|- © Red i
R2 330 - | 5 i
UsB_DM—\/\/\, o White |
R3 330 o+ |3 i
USB_DP—"\ M\, o Green |
GND i
45 Black i
Vss| 00 e |
Added to LPCXpresso

Fig 48. USB retrofit schematic

Fig 49. LPC1343target 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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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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