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1 Document Rasion History
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PA5 201601-26 Addel information to the Getting Started Chapter
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PA12 20160217 Corrected errors in Figure 23 and Figure 35.

PA13 20160220 Added information about SW4 and updatetypostanctions.

PAl14 20160222 Updated section 3.3: Added a recommendation to use the
interfaces on the Base Board to power the board.

PA15 20160328 Corrected default jumper sefiiogsdfig 10)Clarified the boa
powering information.

PA16 20161021 Added information about rev A and rev B differences. Adg
information about mhad LPC17&ypecific jumper settings.

PA17 20101124 Updated section 3.9 and 3.10.3 regarding LPC176x ISP |
mode. Added section 3.10.4.

PA18 20110119 Made this a separate document for rev B of the LPCXpreg
Board. There is a separate document for rev A of the boa
Clarified that LPC176x ISP mode is not directly supported
board.

PA19 20110615 Updated to generic pin names on the scheldaticsome
LPC176x specific differences.

PA20 20110621 Jumper setting for Fig 37 corrected. Also clarified tha2)J41
and J58 must not be inserted when using SD/MMC interfa

PA1 20110818 Corrected Fig 35 to be for rev B of the board.

A 20110824 Added section about LPCXpresso LPC11C24 differences

B 20111219 Added note about CE mark.
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2 Introduction

Thank you f or blUWPpresgo BaEsmBoaddsireed for bBGXpressos 6
Board(with multiptarges LPC176 LPC1343PC1227, LPC11CRPRC11U14PC1114and
more to corand thenbedmoduldéromNXP.

This document i s a IWP&presboBasEBoheldevard desigine descr i b
general focus will be fot.BP@Xpresdmards but differences fomtiecmodule will be notad.
differencesetween different LPCXpresso target boards as well agatibe@dria a separate

chapter6 mbedand LPECxxxDifferences

2.1 Featres

TheLPCXpresso BaBeardmakes it possible for you to get started with experiments and prototyping
immediatelyith th& PCXpresso BoartieLPCXpresddaseBoardcan also be used together with
thembedmodule.

The board has been desigmoperain with sevefdhiversitiega order talsobe suitable for
training and education situations. The raaycbperipherals easy your learningrdspeed
up youprogramlevelopmenthe features of the Kpesso Base Board:

Common features 9§ Sacket for LPCXpresso and mbed module

9 50 pin expansion dual row pin list connector (male, 100mil pitc
simple connection external designs and to a logic analyzer
50 pin expansion dual row header connector (female, 100mil ¢
simple connectiorbteadboard
Battey powering (small coin battery)
USB interface
Reset pushbutton

RGBLED (can be PWM controlled)

5key joystick switch

2 pushbuttonsne for activatitagget mcu arhipbootloader
Rotary switch with qadute encoding (tircapture)
Temperature sensor with PWM output (timer capture)

Digital 10

1

1

1

1

1

1

1

1

1

Analog 10 1 Trimming pattiometer input (analog input)
1 PWM to analog-filerig (PWM output and analog input)
1 Speaker output (PWM output)
1

1

1

1

1

1

1

1

1

Oscilloscope probe inout stage

Serial busSPI Shiftregister drivingségment LED
SD/MMC memory card interface

Dataflash SRIOR flash

Serial busl2C PCA9532 pogxpander connected to 16 LEDs
8kbit E2PROM
MMA7455Lceelerometer with 12C interface

Light sensor

Serial busl2C/SPI SC16IS7522ASPI to 2xUART bridge; connected to RS28ad|
shared interface and one expansion UART
1 96x64 pixel whild EXXalternative 12C/SPI interface)

Serial busUART 1 USBtoserial bridgevithfunctionality fautomatic ISP activafimte:
no such support fBIC176x andbedl

Copyright 20€1Embeddedtists AB
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RS422/5 interface
Interface socket for XBeenR&ule

1
1
Specific mbed 9 CAN bus interface (can be simulate® @ifiresso)
module support 9 Ethernet RJ45 connector with integrated magnetic
1
1

Dimensions 150 x 180 mm

Power Powered via USBV)

2.2 ESDand Handlin@recaution

Please note that tHeC(presso Ba&toardtomewithout aicase/box and all comporemets
exposed for finger toudhasd therefore extra attention must be paidEeE®SBtatic
Discharggirecaution.

Make it dnabit to always first touch the metal surfaamefofthe USBr SC/MMEonnectos
for a few secondsith both hands befoteuching any other parts of the boaifidsat way, you
will have the samlectricgbotential as the board and therefore nihménigie for ESD.

Note that Embedded Artists does not replace boards that have been damaged by ESD.

Do noexercise pressure on@ieD displayass area. That siiliel\damage the display. Also,
do not apply pressure on the flex cable connégtidptteethe pchis cable ielatively
sensitive and can be damaged if too much pressure istapplied to

Note that Embedded Artists do muiaceOLEDdisplays whereit has beetimproperly
handled.

2.3 CE Assessment

TheLPCXpresso Base Boérdcombinian with an LPCXpresso target board) is CE marked. See
separat€E Declaration of Confodotyment.

TheLPCXpresso Base Board class A product. In a domestic environment this product may cause
radio interference in which case the user mayedetodquiz adequate measures

EMC emission test has been performed.B@imesso Bagoardvith th&PCXpresso

LPC1769 Boarg@tandard interfaces like Ethernet, USB, serial have been in use. General expansion
connectors where internal signals aravadale (for example processor pins) have been left
unconnected. Connecting other devices to the product via the general expansion connectors may a
EMC emi ssi on. It is the userds responsibilit
connecting other devices to the general expansion connddd@époésise Base Baard

Due to the nature ofltR€Xpresso Base Boamh evaluation board not for integration into an end
product fast transient immunity tests and conductrdgestioy immunity tests have not been

executed. Externally connected cables are assumed to be less than 3 meters. The general expansi
connectors where internal signals are made available do not have any other ESD protection than fri
the chip themselvess@te ESD precaution.

2.4 Other Products from Embedded Artists

Embedded Artistave a broad rangéoaf cost PCDOGLPCB0ULPCB00/LPC400xased

boards developeddoutotyping / development as well as fapplistiond/lodifications for
OEMapplicabinscanbe doneasily, even for modest production volumes. Contact Embedded Artists
for further information about design and production services.

Copyright 20€1Embeddedtists AB
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2.4.1 Design and Production Services

Embedded Artists provide design services for custom designs, eitheswwanpietifjcation to

existing boards. Specific peripherals and 1/0 candmsigilelifferent designs, for example
communication interfaces, specific analog or digital I/0, and power supplies. Embedded Artists has
broad, and long, experiendesigning industrial electramgeneragnd witiN X & 0

LPC1xxkPC2xxk PC3xxmicrocontroller faesiin specifiOur competence also inslude

wireless and wired communication for embeddedFsystasiplEEES802.11b/g (WLAN),

Bluetoboh E, Zi gBeeE, | SM RF, Ethernet, CAN, RS48

2.4.2 OEM/ EducatioQuickStart Boards &nd v e |Kitp e r 6 s

Visit Emb e d d e dvwvAEMbddsed Astidts, doninfarenatipneaboert ,afHevy
EducationQuickStalioardsD e v e | kilsmprecontad your local distributor.

Copyright 20€1Embeddedtists AB
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3 Getting Started

This chapter contains information about how to get acquaintP@{pitbsbe Bagoard
Please read this section first before you start using the fioatitl be worthwhile!

3.1 LPCXpresso

Themain source of information abauttinedifferenPCXpresdargeboardas well as the
LPCXpresso Debugger/IDEGS/www.nxp.com/lpcxpresso.

On this site you will find introduction videos, gettingastaet, a forum, link to where you can
download the IDE and more information that is related to LPCXpresso.

3.2 InitialPreparation

TheLPCXpresso Base Basudklivered with two pin lists. These pin lists must be soldered onto your
LPCXpresdargeboad before it can be used withRXpresso Base Bogiglurel andFigure

2 shows how the pin lists are soldered onto an LPCXpresso LP@G1Bdi¥dreatd. PCXpess

target boards looks very similar and have two (27 pos) edge connectors where the pin lists shall be
soldered.

Figurel 0 LPCXpressaPC1348arget boaravith pin list bottom view

Figure2 0 LPCXpreso LPC134target boardvith pin listtop view

The mbed module already has pin lists, so no special preparation is heeded for this module.

Copyright 20€1Embeddedtists AB
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3.3 BoardPowering

TheLPCXpresso Base Badall be powered from a PC via the included USB dalbdeAmini

cable)Up to 500mA can be drawn from the USB port. Note that not all PC USB ports supply the
specified top current (500 mA). This is especially true for laptops, but affects many desktop PCs toc
in doubt, use a powered USB hub to pdviRCXesso Baseald

Symptoms when insufficient power is supplieibitdtselkin a number of ways:

1 theboard is always in resethis casdsocheck sectidlfor more information. J54
jumpers (sdeigure2l) might need to be removed,

1 theboard may appear to wouk
o you mail fail to program the Flash on the device (as more power is drawn), or
o the debugger may not be able to find the target, or
0 the debugger may discorurestpectedly, or
0 avariety of other inexplicable errors!

There are three USB interiadesal when th®@CXpresdargeboards mounted on the

LPCXpresso Base Bo&@ethnically any of all three can be used to power the system, but the main
power saae is however the USBART bridge. SEgures. SectioB.4describes how to install
necessary drivers for the-4dSB\RT bridge.

Used when debugging
(LPCXpresso IDE)

USB device
(note that this
interface is not
available on all
target boarjls

USBtoUART
(main power source)

Figure3 0 Base Board with a mounted LPCXpresso LPC1343 board

TheLPCXpresso Base Baardalso be poweredlsignal VIN (available on expansion
connectors). It shall be a regulatddGsaNply.

Copyright 20€1Embeddedtists AB
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3.4 Console Interface via URBJART Bridge

TheLPCXprassoBase Boarbntains a US8Serial bridge chip (FT232R from FTDI) that connects
one othe UART chanseh thd. PCXpresstarget cpto a virtual COM port on the PC (via USB). It
is this serial channel that is the console interface to the system.

Speial USB drivers must be installed on the PC in order for the virtual COM port to be created. See
subsection beléov a description of how to install the FTDI USB driver.

3.4.1 FTDI USB Driver

A USB driver must be installed on your PC computer in trd & SBgRXART chip (FT232R)
to function. Make sure to download the latest version of the driver, which can be found at the follow
URLttp://www.ftdichip.com/Drivers/V{&earch for a FT238#er for your operating system).

When thePXpress@ase Boalid connected to the PC (via an USB cable) the PC will ask for a
driver. Unpack/unzip the downloaded driver file and browse to the position of the driver files. After
successful driver irdatadn, a COM port will be created. Before any communication with the Board
can take place the UART settings must be correctly set. The following description is valid for
WindowsE XP, but other operating wystems hav
documentation for details, if needed.

To change the UART settings, first open the System Properties dialog, as illustrated in the figure
below.

System Froperties

Swetermn Restare Autamatic Updates Femaote

General Computer Name Hardware Advanced

Device Manager
% The Dewice Manager lists all the hardware devices installed on

Device
Manager

wour computer. Use the Device Managerto change the properties
of amy device.

A\

]

Device Manager

Dirivers

Driver Signing lets you make sure that installed drivers are
compatible with Windows, Windows Update lets wau setup how
Windows connects to ‘Windows Update for drivers.

[ Driver Signing l l Windows Update

Hardhware Profiles

Hardware profiles provide away for yvouto setup and stare
different hardware configurations.

’ Hardware Frofiles l

oK ] l Cancel l

Figure4 0 System Settings Dialog

Then select tievice Managamd open tHeatslist, as illustratedrigure below.

Copyright 20€1Embeddedtists AB


http://www.ftdichip.com/Drivers/VCP.htm

LPCXpresso Base BoardrevBs er 6 s Gui de Pagel2

;E—L Device Manager

File  Action  Wiew Help
g 2 =R

+-2) IDE ATASATAPI controllers
&2 [EEE 1394 Bus host controllers
2 Keyboards
7y Mice and other pointing devices
# Monitors
= 58 MNetwork adapters
B8 1304 MNet Adapter
B8 Broadcom 440x 10/100 Integrated Controller
B8 Dell draadloze WLAN 1450 dubbele band WLAN Mipi
B8 Wireless-G MNotebook Adapter with SR
+- % Other devices
+- [ PCMCIA adapters
= ¥ Ports (COM & LPT)

~

51 - E--

Ports

+ %38 Processors

+-4& 5C51 and RAID cortrollers

+-8), Sound, video and game conitrollers
+- iy System devices

+- 8 Universal Serial Bus controllers

=

Figure5 d Device Manager Dialog

The new COM port (USB Serial Port) will be listedRortkisthRightlick on the new USB
Serial Poiand seleétropertiesas illustratedfigures below.

E,-. Device Manager

File Action Wiew Help
g 2 =R a
+-2y IDE ATAJATAPT controllers

+-&& [EEE 1394 Bus host controllers
+- 2 Kevboards
5
4

>

Ty Mice and other pointing devices -
@ Monitors USB Serial Por
—|- B8 Network adapters
28 1394 MNet Adapter
88 Broadcom 440x 10/100 [Integrated Controller
38 Dell draadloze WLAN 1450 dubbele band WLAMN Mini-PCI kaart
23 Wireless- Motebook Adapter with SR
+ %k Other devices
+ i PCMCIA adapters
=% Ports (COM & LPT)
5B Serial Port (COjns
+- %% Processors
+-4& SCSI and RAID controlld
+- 8, Sound, video and game
e :3 System devices Scan for hardware changes
+ 8 Universal Serial Bus con

Properties

Update Driver..,
Cisable
Urinstal

=

Properties

Opens property sheet for the current selection.

Figure6 0 Device Manager Port Dialog
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Select 115200 bits per second, 8 data bits, none parity, 1 stop bit, and ab@e flovstcatetd
inFigurer below. Then selédvancesdettings. Please note that different application programs can
use different baudrate settings for the serial channel. Other baudrates can asodbegused, dep
your specific application.

Also note that it is normally not needed to set the used baudrate at all. The driver and FT232R chip
automatically handle different baudrates. The setting is only shown here for completeness.

USB Serial Port (COM3) Properties

General | Port Settings |Driver Details

UART settings

Bits per second: [JREFEL

Diata bits: ‘8 ﬂ ‘
Parity: ‘None ﬂ
Stop hits: ‘1 ﬂ /

|ow control: ‘None

Advanced... Festore Defaults
-
-

Advanced
settings

I Ok } ’ Cancel

Figure7 d USB Serial Port Properties Dialog

Select the desired COM port number urdbraiheedettings dialo§ome terminal programs
needdowCOM port numbtar exampletween 1 and 5. Very often the COM porfowutinber
USB Serial Pasthigher than this, therefore this need to be changed manually.

It is common that all COM ports with low numbers are listed as occupied, but test to change to a lov
number anyway. Very often it is no problem at all to do so.

Advanced Settings for COM3

COM Port
COM PortNumber — Number Setting
 —
\
USE Transfer Sizes
Cancel
Select lower settings to correct pefarmance problems atlow baud rates.
Select higher settings for faster pedormance D
Feceive (Bytes) 4096 -
Transmit (Bytes): 4096 -
Bid Options Miscellaneous Options
Selectlower seftings to correct response problems. Serial Enumeratar [
Serial Printer [
Latency Timer (msec): 16 -
Cancel If Power Off [
Timeouts Event On Surprise Remaval [
SetRTS On Close [
Minimum Read Timeout (msec): 0 - Disable Modem Cirl At Startup r
Minimum “Write Timeout (msec): i] -

Figure8 0 AdvancedJSB Serial Port Properties Dialog

Copyright 20€1Embeddedtists AB
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Finally it is time to test if you have successfully installed and configured the USB Serial Port. Start &
terminal program. Connect to the correct COM port, with 115200 bits per second, 8N1, no flow cont

3.4.2 USB Driver Behavior
Sometimes the USB COM port does not enumerate properly when the board in connected to the P«

This is a known Afeatureo of the USB driver.
shortly and then plug in again. A@BIWGrt that can be accessed properly should be created the
second time.

This problem may occur after every time you start (i.e., power cycle) your PC.

Copyright 20€1Embeddedtists AB
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3.5 Main Components

Figure@ below illustrates thain componesfttheLPCXpresso Base Boditenumber inside
parenthesi@X)indicate on which schematic(3gtee components can be found.

USB Host nterface
J60 (p5)LPC176¢ and nbedfunctionality)

Ethernet interface Reset push button

J19 (p5) KPC176¢and
mbedfunctionality)

Expansion connectors
J5/36 (p3)

USB interface
X1 (p5) 2 4455 556 08
g [ ]

iy
LPCXpresso connector
J4 (p2)

JTAG interface

(not mounted, for
future functionality)
J8, J10 (p4)

e

UART-USB interface |
U22, X3 (p11)

On board LPC1xxx
(not mounted, for

future functionality)
U3 (p4)

ey
RS485 / CAN interface
J15 (p5)

~
Battery connector
J1 (p2)

) -

ed-BaseDourd—re s 7-seg display

H C) Erbedded Artists AB 2010 o fm ) s
¢ ]www ErnbcddedArhs‘fs p U16 DIS1 (pg)

Voltage measuring

Data flash
pads I U15 (p9 I
PADB8/9/10 (p11)

— I SD/MMC interface
OLED display J40 (p9)
OLED1, U17 (p10)

— Light sensor

i U13 (p8)
RS232 UART + — ™
TTL UART 16-LEDs
35126;53' U18, U19 U12 (p8)

P e ‘B Em RF module
EﬁROM ER s l U23 (p11)

L1169 iR

o b RGB-LED |
Quadrature rotary o i T 87 4;s LED3 (p6)
Switch sh P
SWS5 (p6) T @ e
. BNC input

—

5-switch joystick X2 (P7)

SW2 (p6)
—

PWM Low pass filter
u9 (p7)

Accelerometer
U14 (p8)

Push buttons
SW3, SW4 (p6)

Temperature
sensor

Trimpot. Speaker
R105 (p7) U10, SP1 (p7)
U7 (p6)

Figure9 0 LPCXpresso Base Board Main Components
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3.6 Default Jumper Positions

Pagel6

FigurelObelow illustrates the default jumper positions as mounted when the board is delivered from

Embedded Artists.
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3.6.1 lllegal Jumper Combinations

TheLPCXpresso Base Bdes multiple peripherals that connect to the LPC1xxx processor. There
is a shortage of pins to connect to and dasdewifferent peripherals must share pins. See

chapteb for an overview of all connections.

If an output is used by several peripherals it is less of a problem. The peripherals just cannot be use
simultaneaty. If outputs from peripherals can drive the same signal, there is a risk of contention and
damages of output drivers due to short circuit conditions. 270 ohm series resistors have been adde
all places where several outputs can drive the safi@signas any short circuit currents to

reasonable levels. To avoid the situation in the first place, avoiddbwetéoitmmisg
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GPIO_4an drive the OLED-SBEL signal as well as being an output from the
temperature sensor.

GPIO_18VAKEUERan le driven by SWittakeupas well as the analog signal from the
BNC analog input (U8).

GPIO_18an drive the BN signal as well as being an interrupt output from the
accelerometer (U14).

GPIO_38an be driven by three interrupt sources: acceleromédignt(s8asor (U13)
and dual uart (U19).

See the jumper settings for each specific peripheraldn chapter

3.7 Import Sample Applications

This section describes how you import the sample applicatiomsEvditadded Artists support
site into the LPCXpresso TB& example below is for the LPC1343 target board, but samples exist
for other target boards as well and the process is identical (just different names on file to work with)

1.

Download the zip fiberfithe support site and store it on your compiater (e.qg.
Cltem|xpressipcl343_base board15.zip)

Start the LPCXpresso IDE and preferably select an empty anankgpipckréctory)
Press the Al mport Examp papel BeEBigujeldct soO0 butt c

4. A dialog window will be opene#figael2 Browse to the previously downloaded zip file.

Select the file and press the Next button followEnhisi thetton

. When the zip file le®n imported you will see all projects in the Project Explorer window,

seeFigurel3

Select the project you would like to build and click the Build button inphed)uickstart
seeFigurel4

Continue to sect®gfor alternatives of how to download the program to the LPCXpresso
board.

Note All the projects with ptéfixare librgrprojects and not sample applecadt@se library
projects contain common code used by several of the sample applications.

)l

Copyright 20€1Embeddedtists AB

Lib_CMSISv1p30_uBgxi Cortex Microcontroller Software Interface Standard as defined by
ARM

Lib_MCUW Drivers for peripheralghee LPC1343/LPC1114 microcontroller
Lib_EaBaseBodrdrivers for peripherals on the Embedded Artists LPCXpresso Base Board

Lib FatFs SbCha N6s FAT Fs modul e ported to the
MMC/SD card interface).
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x PRESSO

LPCXpresso is fully activated

Welcome to LPCXpresso. The software is now fully activated, and it can downioad up to 128KB of code into the LPC target
Getting Started

powered by gcod e_red

Please read the getting started guide for step-by-step instructions to build your first LPCXpresso project.
# LPCXpresso Getting Started Guide
LPCXpresso Resources
Check the LPCXpresso Support page for new LPCXpresso software releases, more example projects, and announcements.
* Visit www.nxp.com/ipcxpresso-support

LPCXpresso Forum

The LPCXpresso Forum community is exclusively buit for LPCXpresso users. If you have already registered on the Code Red
— website, your account wil be automatically created on the LPCXpresso Forum. So, get connected and join the LPCXpresso

* Build and Settings

& Console 52 [20 Problems| () Memory | 8 Red Trace Preview | * &
Ho consales ta display at this time. B

1
Lé
“
0
o

* Debug and Run

+ Extras

| quickstart Pan 53 (9= variables | © Breakpoints| ~ O | CommunRy
# Visit www.nxp.com/ipcxpresso-forum

% Start here )

i General Information
® Import Example project(s)

* Visit the NXP LPCXpresso website

g Build all projects () * For information on upgrades etc. vist the Code Red Technologies LPCXpresso website
R B0 * Visit the Embedded Artists LPCXpresso website
& Clean" ()
Bk Debug ()
(22 Quick Settings
L Project and File wizards

* Import and Export

iU Done : i Xpresso

Figurel1dImport project

Import Example project(s) @

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

-

Projects are supplied in project archive format {.zip). Multiple projects can be contained within
each archive. After selecting your archive, press Next. If a project with the same name already
exists in the workspace, it cannot be imported from the archive. Select those you wish to import,
and press Finish.

Project archive I C:itempixpressollpc1343_base_board_100125.zip I EBrowse...i

Browse the web for more examples

Press "Browse the web..." to view the latest examples and download to your local drive.
" " 5 . Browse the web
Then use press "Browse..." {above) to import into your workspace,

©)

Figurel2d LPCXpresso Import Dialog
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@

w2 e

sgist'i ?a Pevlpherals.‘ =H)

\ B[5]~

=5 disp7seq_rotary
B S i2c_eeprom
- 25 leds_joystick
@ 2% Lib_CMSISv1p30_LPC13xx
@ =% Lib_EaBaseBoard

= ; .
e Lo:fobsesD LPCXpresso is fully activated

15 Lib_Mcu
=5 mme_fat Welcome to LPCXpresso. The software is now fully activated, and it can download up to 128KB of code into the LPC target

PRESSO

powered by gcod e_red

5 oled, |_periph
BES rob Joystick Getting Started
RS speaker_tone
c
@ L7¢ speskernat: # LPCXpresso Getting Started Guide
[# 1= spi_flash
&5 uartz LPCXpresso Resources
c
#-1=> usb_hid Check the LPCXpresso Support page for new LPCXpresso software releases, more example projects, and announcements.
&5 usb_hid_rom
@15 usb_mem
<
-1 usb_mem_rom LPCXpresso Forum

Please read the getting started guide for step-by-step instructions to build your first LPCXpresso project

* Visit www.nxp.com/ipcxpresso-support

5 xbee_oled
The LPCXpresso Forum community is exclusively buik for LPCXpresso users. If you have already registered on the Code Red
— : website, your account will be automatically created on the LPCXpresso Forum. So, get connected and join the LPCXpresso
O quNgrtPan 53 M= variables | 9 Breakpoints| ~ O | communkyl

# Visit www.nxp.com/ipcxpresso-forum

|
\ !
B Start here i
ol General Information
® Import Example project(s)
* Visit the NXP LPCXpresso website
avg Build all projects ) * For information on upgrades etc. vist the Code Red Technologies LPCXpresso website
£ Debug ()
(22 Quick Settings
L Project and File wizards

* Visit the Embedded Artists LPCXpresso website

B Import and Export

"B console 33 [2 Problems | (3 Memory | B Red Trace Preview |
Mo consoles to display at this time.

Build and Settings

 Debug and Run

L Extras

0items selected

Figurel38 LPCXpresso imported projects
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Sy
30 .

i

[2R%=3 0led_periph

R ragb_joystick
C

. Start here

%10 Build all projects (Debug)
&, Build 'oled_periph' (Debug)

= Develop - Welcome page - LPCXpresso

File Edit Mavigate Search Project Run Window Help

O R R = e T

[ Project Expl &3 _5?5? Core Regist | 2, Peripherals| — O || @ welcome 2

=] ‘E‘ ¥ P ‘Tile:HC:J'mq
# = bic_oled )
R disp7seq_rotary
[+ Iac i2c_eeprom
5 leds _joystick %
# =% Lib_CMSISv1p30_LPC13xx
# =5 Lib_EaBaseBoard
#1=5 Lib_FatFs_sD LPC Xpre
125 mmec_fat Welcome to L

Getting Started

i3 Please read tl

5 speaker_wav PO

# =% spi_flash SR

25 vart2 LPCXpresso Res

#1125 ush_hid Check the LPI

# =5 ush_hid_rom

=5 usb_mem ® Visit www

P

# = usb_mem_rom LPCXpresso For

S xbee_oled

The LPCXpre:

L - - - website, your

) Quickstart Pan &% 9= Yariables | @ Breakpoints| — & community

#* Visit wwv

»

General Informat

® Import Example project(s)

# Visitthe N
# Forinform
# Visitthe B

w Clean 'oled_periph' (Debua
?,‘5 Debug 'oled_periph' (Debug)

@ Quick Settings ~

Figurel4d LPCXpresso Build button

3.8 Demo Application

A suithle application to start with when checking the functionality of the LPCXpresso Base Board is
the application callietho This application is using several of the peripherals, such as the
accelerometer, LEDs (connected to I/O port expander), j@ysiegla@Libtary switeh, 7

segment displ&\WW3 button, speakem potentiometer and RGB LED.

)l

1
1
1

3 out of the 16 LEDs will always be lit and by tilting the board the LEDs that are lit will chanc
(as a moving) b@he way you move the boarehfis)l changée direction and
speed of this bar

The joystick can be used to draw on the OLED display. It is like moving a pen you never lift
from the paper. By using the center key on the joystick the display is cleared.

Rotating the rotary switch wilgehahich digit (0 to 9) is shown osdbmént display.
Pressing the SW3 button will start playing a melody.

Turning the trim potentiometer will turn on/off the RGB LEDs

Pleasenotethat P1.10 is used both to control power to the OLED displayéatitet®RGB
LEDs. This means that bygnhguthe position of the trim potentiometer you can turn on/off both the
green LED and the OLED display.

Also note that J62 shall be in posiifan LPC17®&xrgeboards (which is not the default position).
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3.9 Program Download

3.9.1 Using LPCXpresso IDE/Debugger

If you are using the LPCXpresso IDE to develop andappiidatians you can directly download
the program to the LPCXpresso Board from within the IDE.

1. Make sure you have connected a USB caBédgiibetween your computer and the
LPCXpresddPCxkxxboard, seEigure3 (USB interface 2).

Build your application as mentioned inZ&ction

Click the Debug baotio the Quickstart panelFsgarel5 When the program has been
downloaded, execution will stop at the first breakpoint wizicfuisctien.

4. Press the F8 key on your keyboard to continue execution.

-Develop - oled_periph/src/main.c - LPCXpresso

Fle Edt Source Refactor MNavigate Search Project Run Window Help
£3- Bilgsd e @ SSEEF wSE00  AE- iBY i $° Q€@ E[K evekr
b (Chd
[25 Project Expl 52 488 Core Regist | 2, Peripherals| — O || %5 Debug 52 PR 3. = || e =0
% |7 || & [E] oled_periph (Debug) [C/C++ MCU Application] -
56 brc_oled a a 6_? ngu GDE Debugger (2010-01-26 12.39) (Suspended)
BGS dispTseg_rotary E-gf mvead [0] (Suspended)
BEC = 1 main() C led_periphisrcimain.c:101
= i2c_eeprom = biadb (. ) ™
G5 o jopstick o arm-none-eabi-adb (2010-01-26 12.39 =
@ =5 Lib_CMSISv1p30_LPC13xx @ Welcome [€) main.c 52 el
#=5 Lib_EaBaseBoard 91 return wsTicks; &
@5 Lib_FatFs_SD az) i
& 1=5 Lib_Mcu 93
(=5 mme_fat g4
v ]
2= olzdjerlph 95int main (void)
# 3 Binaries 56
= %Includes 9 int32_t xoff = 0;
= src 98 int3z_t yoff = 0;
@ (€] cr_startup_lpct3.c 95 int3z_t zoff = 0;
&[] main.c 100 B
#(= Debug » 101 int8 t x = 0
|5 oled_periph (Debug).launch 102 ints t ¥ = 0:
|2 oled_periph (Release).launch 103 int8 t z = 0
[E] readme.txt 104 =
& Ic%rgb_inystick 105 int3z_t t = 0;
# 1= speaker_tone i 106 uint3z_t lux = 0;
) QuickstartPan £3 . 0= Variables| 9 Breakpoints| — O || 107 uint3z_t trim = 0;
YT it Wi — 108
“. Start here A 1‘1“ GPISI:?”);Z (0, 10
{n] ini imer: . ;
® Import Example project(s) 111 -
5 Buld al projects (Debug) tdg  UARTInRR[Le5200):
& s 113 UARTSendString( (uint_t#) "OLED - Peripheralsirin"):
Build ‘oled_periph' (Debug; 114 -
S 115 I2CInit( (uint32_t)I2CHASTER, O ):
) i 116 SSPInit();
%5 Debug 'oled_periph (Debug) 117 ADCInit( ADC_CLK ):
118
= 113 oled_init():
% Project and File wizards ¥ 1z Light imitils
121 acc_init(); -
[ Import and Export ¥ & =
50 Build and Settings ¥ ||| E console 52 [2! Problems| [ Memory| B Red Trace Preview kgEEE #B-5-°0
& 7 = oled_periph (Debug) [C/C++ MCU Application] C:\templxpressololed_periphiDebugloled_periph.axf (2010-01-26 12,39)
% Debug and Run ¥
% Extras ¥
== 7 : oled periph NXP LPC1343

Figurel58 LPCXpresso Debugging View

3.9.2  Using USBdBtMode (LPC1343)

The LPC1343 supporSystem Programming (ISP) from the USB port through enumeration as a
Mass Storage Class Device, i.e., you can drag and drop a Bieatyifideaiksociated with the
LPC1343.

This section describes how you generate the binary file, adds the necessary checksum to the binar
file and downloads the file to the target while it is mounted on the LPCXpresso Base Board.

For this to work you nieeldave some jumpers correctly set. If you have all jumpers in default
position as describesdatior8.6USB boot mode will work; otherwise please check the following.
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1
1

USB interfaégumpers described irtised.5

SW3 buttdinjumper described in se@ibrlYou also need to make sure that the BL_EN
signal is connectedtelO_28BL_ENMignal, see sectidrd.1.andFigure22

After you have checked the jumper settings continue with the steps described below.

1.
2.

Build your application in the LPCXpresso IDE as mentitoediin se

Righiclick on the generated axf file, go to the Binary Utilities menu and select Create binary.
SeeFigurela

Open a command prompt in the directaiyimgthe axf file. This can be done from the
Utilities menu, seigurel?.

Update the binary file with a correct checksum. In the example below it is assumed that you
are using LPCXpresso IDE 3.2 instatlédyp\ Ipcxpresso_3.2 . Itis also assumed
that you are using a LPC1343 and the binary filedledagraggh.bin

C:\ nxp\ Ipcxpresso_3.2  \ bin \ checksum.exe 1plpcl343 i v oled_periph.bin

5.

Copyright 20€1Embeddedtists AB

You need to have a USB cableB(itairi) connected between your tesrapd the USB
interface (interfa®as shown fRigures).

Hold down the SW3 button and then press and release the reset button on the LPCXpresso
base board. A storage device named CRP DISABLD will noyoapgearnmrier, see
Figurel8

Open the Mass storage devicgoandill fina file nameidmware.hibelete this file and
then copy the file created in step 4 above to the CRP DISABLD drive.

Reset the board amdir application will start.
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]v (€] main.c 53N

=5 bnc_oled
=S disp7seq_rotary
| E‘:Tag i2c_eeprom
| #=5 leds_joystick
=S Lib_CMSISv1p30_LPC13xx
#1=5 Lib_EaBaseBoard

Expl 2:; 316t Core Regist | 2, Peripherals \ =] | @ Welcome
= %J VA ’ 91
&l | o2
=] 93
94

return msTicks:;

95int main [(void)

96{
o7

EL Project and File wizards ‘

Clean Selected File{s)
Build Selected File(s)

| @S Lib_FatFs_SD 28
® &S Lib_mMcu - §§
@25 mme_fat y
= =% oled_periph 01
=4 Binaries Uf
& < C— '3:!;_
[} Includes e
-G src Open
- [€) cr_startup_lpci3.c Open With »
@ g) main.c =
¥ Debug :=| Copy Chri+C
oled_periph (Debug).laur [ paste Ctrl4Y
i oled_periph (Release).lau 3 Delete Delete
readme. txt M
® =5 rgb_joystick i
'_ L Rename. .. F2
[ ¢l < L 69= 5
) Quickstart Pan 22 9= Varial S dinodtcs
/3
BL Start here 3 Export...
® Import Example project(s) 2] Refresh FS
loro Build all projects (Debug) Exclude from build. ..
Q Build ‘oled_periph' (Debua) Build Configurations 4
Make Targets 4
&/ Clean 'oled_periph' (Debug)
5 Debug ‘oled_periph' (Deb AU 7
ebug |_periph' {Debug) Debug As )
(%5 Quick Settings  ~ Profile As »

int32_t xoff = O;

int3z_t yoff = 0;
int32_t zoff = 0;
int8_ t x = 0;
int8 t y = 0;
int8 t z = 0;
int32_t t = 0;

uint3z_t lux = 0;
uint32_t trim = 0;
GPIOInit{):
init_timer3z (0, 10):

UARTInit (115200) ;
UARTSendString( (uintd _t*

I2CInit( {uint32_t) I2CHA
S3PInit ()
ADCInit({ ADC_CLK ):

oled_init{):
light_init():
acc_init():

temp_init (&getTicks):

/* setup sys Tick. Elaps
SysTick Config(SystemCor

Team 4 if ( ! (SysTick->CTRL & (
EL Import and Export Compare With »

Replace With » s
EL Build and Settings Utilties » pe 2 E’,_» Problems | a Memory | R ]

£ Debug and in [C-++ MCU Appli
“. Debug and Run \
| Properties Alt+Enter e Program fillash. G
EL Extras = j B o
’ Size

Figurel6d LPCXpresso |IDEreatea BinaryFle
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=] I\L‘j\;‘ 74 91 return msTicks;
| B bnc_oled : i%}
125 disp?seq_rotary Q:;

# &5 i2c_eeprom

| # 125 leds_joystick

| B Lib_CMSISv1p30_LPC13xx
#-1=5 Lib_EaBaseBoard

| ®&5 Lib_FatFs_sD

25int main |(void)

96{

97 int3z_t xoff = 0;
98 int32_t yoff = O;

{23 Open directory browser here {8 Red Trace Pre
mand prompt here Application] C:iten

E Build and Settings

® S Lib_McU 99 int32_t zoff = O;
=% mme_fat s " a7
=125 oled_periph 104 }ncEI_t Ry
=2 q;;.’ Binaries 102 intBit ves 0
@ ] int8_t z = 0;
3 e New 4
#[a)Y Includes ; s
- src Open 1r'1t,32_t, o U:
@ [£] cr_startup_lpc13.q Open With 4 u:!.m:32_t. lu).( Qs
@[ main.c — uint32_t trim = 0;
@ Debug Ctr+C e
|=| oled_periph (Debug).lz [ Faste Chrl+y e n:!-t { éz 5 5
i [=] oled_periph (Release). 3¢ Delete Delete 1uit, tdwersZio; )
readme.txt Move...
| &S vabjovstick & = UARTInit (115200);
L g o UARTSendString( (uintd_t#) "OLED -
| © QuickstartPan 82 &= Val ¢ fmport...
I2CInit({ {(uint32 t)I2CMASTER, O
— 75 Export... - -
&L Start here SSPInit ()
@ Import Example project(s) & Refresh FS EDCTIt(EDCCLR IS
{ot¢ Build all projects (Debug) Exclude from build... oled init{):
Build Configurati 4 i ini S
&, Build oled_periph' (Debug) vy ightindc()s
Make Targets » acc_init():
& Clean 'oled_periph' (Debug)
| Run As 3 — 2 :
%Debug ‘oled_periph' (Debua)| Debug As > temp_init (&getTicks):
i »
(23 Quick Settings  ~ Profie b ’
Clean Selected Fils(s) /* setup sys Tick. Elapsed time
| X é
EZ Project and File wizards Build Selected File(s) SysTick Config(SystemCoreClock /
Team ¢ if ( ! ({SysTick->CTRL & (1<<SysTi
L Import and Export Compare With »
Replace With =
»
»

Binary Utilities

. Debug and Run

Properties Alt+Enter [

I

Storlek

Senast dndrad
2009-02-06 10:10 VLC media file (.bi... 32kB

MNamn

é firmware.bin

Figurel8dMass Storage Device
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3.9.3 Using UART (ISRoBModéor LPC1343227 / 11C24 / 11U1474

The LPC1343227 / 11C24 / 11U1414allsupports 48ystem Programming (ISP) from the
UART.

This section describes how you genetsagfileand thedownload the file to the target while it is
mounted on the LPCXpresso Base Board.

For this to work you need to have some jumpers correctly set. If you have all jumpers in default
positionas described in secBdfhall you need to doamovehe \$B_VBUS jumper. This jumper

is shown iRiguretl I f USB_VBUS is connected the LPC13
other MCUsillnoe nt er UART boot mode, onl yped®§ B boot
default position please make sure you at least have the UART related jumpers set as described in
sectiond.1.1and4.1.1.1

After you have checked thegjussttings continue with the steps described below.

1. Download and install Flash Mugic/(vww.flashmagictool)cAlways use the latest
version.

Build your application in the LPCXpresso IDE as mesdiziitg] 1

Open a command prompt in the directory containing the axf file. This can be done from the
Utilities menu, seigurel?.

4. Convert the axf file to afit@xin this example it is assumed that your sample application is
named oled_periph.

arm- none - eabi - objcopy 1 O ihex oled_periph.axf oled_periph.hex

5. Start Flash Magic, satectecDevce COM Port (the COM port associated with the target,
sectior8.4.1describes the UBBJART bridge). Set baud rate to 115200, Interface to None
and Oscillator to 12 MHz. Browse to the hex file you would like to deigunddosee
an example.

6. Click the Start button andajmplication will be downloaded to the target.
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Figurel9Flash Magic

3.9.4 Using UART (ISP) Boot Mode for LPC176x

The LPC17@&kipsupports 8ystem Programming (ISP) from thelBRiR@de can be enabled
when jumper J62 is placed in postigmote that this is not the default pdSémsictiod 2for
details.

UART channel #0 for LPC1T@misvenotconnected the USBo-UART llge (described in

sectior8.4.1). This is the UART channel used in ISH himdesans that it is not possible to
use ISP mode directly for the LPC176x on the LPCXpresso BasEheaaason for this is

conpatibility with the mineadule.

However, if UART channel#0 is connected to a serial channel (RB2B3RRT UER)e) via an
external adapter board (note: not provided with the LPCXpresso Base Board) it is possible to use
Flash Magic to download amogode to the LPC176x.
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