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1 Document Revision History

Revision Date Description

PA1-PA2 | 2010-01-20 First incomplete version.

PA3 2010-01-24 | Second, still incomplete version.

PA4 2010-01-25 | Added more information about jumper settings.

PA5S 2010-01-26 | Added information to the Getting Started Chapter.

PAG 2010-01-26 | Completed chapter 5 and 6.

PA7 2010-01-28 | Completed chapter 4 and updated chapter 6.

PAS 2010-01-29 Updated chapter 3 and added Troubleshooting chapter (8).

PA9 2010-01-30 First complete version.

PA10 2010-02-10 | Added information about PIO0_11 analog input.

PAll 2010-02-11 | Added information about J54 in section 8.1.

PA12 2010-02-17 | Corrected errors in Figure 23 and Figure 35.

PA13 2010-02-20 | Added information about SW4 and updated powering
instructions.

PAl14 2010-02-22 Updated section 3.3: Added a recommendation to use the
USB interfaces on the Base Board to power the board.

PA15 2010-03-28 | Corrected default jumper settings picture (fig 10). Clarified
the board powering information.

PA16 2011-01-19 Updated section 3.9 and 3.10.3 regarding LPC176x ISP
UART mode. Added section 3.10.4.
Made this document specific for rev A of the LPCXpresso
Base Board. There is a separate document for rev B of the
board since there are some differences.
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2 Introduction

Thank you for buying Embedded Artists’ LPCXpresso Base Board, designed for the
LPCXpresso Board (target LPC176x, LPC1343, LPC1114, and more to come) and the mbed
module from NXP.

This document is a User’s Guide that describes the LPCXpresso Base Board hardware
design. The general focus will be for the LPCXpresso boards but differences for the mbed
module will be noted. All differences are gathered in a separate chapter (6 mbed and
LPC1xxx Differences).

2.1 Features

The LPCXpresso Base Board makes it possible for you to get started with experiments and
prototyping immediately with the LPCXpresso Board. The LPCXpresso Base Board can also
be used together with the mbed module.

The board has been design in cooperation with several Universities in order to be suitable for
training and education situations. The many on-board peripherals easy your learning curve
and speed up your program development. The features of the LPCXpresso Base Board are:

Common features e Socket for LPCXpresso and mbed module

e 50 pin expansion dual row pin list connector (male, 100mil pitch)
for simple connection external designs and to a logic analyzer

e 50 pin expansion dual row header connector (female, 100mil pitch)
for simple connection to breadboard

¢ Battery powering (small coin battery)
USB interface
Reset pushbutton

RGB-LED (can be PWM controlled)

5-key joystick switch

2 pushbuttons, one for activating bootloader

Rotary switch with quadrature encoding (timer capture)
Temperature sensor with PWM output (timer capture)

Digital 10

Analog 10 Trimming potentiometer input (analog input)
PWM to analog LP-filtering (PWM output and analog input)
Speaker output (PWM output)

Oscilloscope probe inout stage

Serial bus - SPI ¢ Shift register driving 7-segment LED
SD/MMC memory card interface
Dataflash SPI-NOR flash

PCA9532 port expander connected to 16 LEDs
8kbit E2PROM

MMA7455L accelerometer with 12C interface
Light sensor

Serial bus - e SC161S752 - 12C/SPI to 2xUART bridge; connected to RS232 full-
12C/SPI shared modem interface and one expansion UART
e 96x64 pixel white OLED (alternative I12C/SPI interface)

Serial bus - 12C

Serial bus - UART e USB-to-serial bridge, with functionality for automatic ISP
activation (note: no such support for LPC176x and mbed)
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e RS422/485 interface
e Interface socket for XBee RF-module

Specific mbed e CAN bus interface (can be simulated with LPCXpresso)
module support e Ethernet RJ45 connector with integrated magnetic
Dimensions e 150 x 180 mm

Power e Powered via USB (+5V)

2.2 ESD and Handling Precaution

Please note that the LPCXpresso Base Board come without any case/box and all components
are exposed for finger touches — and therefore extra attention must be paid to ESD (Electro-
Static Discharge) precaution.

Make it a habit to always first touch the metal surface of one of the USB or SC/MMC
connectors for a few seconds with both hands before touching any other parts of the
boards. That way, you will have the same electrical potential as the board and therefore
minimize the risk for ESD.

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

Do not exercise pressure on the OLED display glass area. That will surely damage the
display. Also, do not apply pressure on the flex cable connecting the OLED to the pcb. This
cable is relatively sensitive and can be damaged if too much pressure is applied to it.

Note that Embedded Artists do not replace OLED displays where it has been improperly
handled.

2.3 Other Products from Embedded Artists

Embedded Artists have a broad range of low cost LPCLxxx/LPC2xxx/LPC3xxx based
boards developed for prototyping / development as well as for OEM applications.
Modifications for OEM applications can be done easily, even for modest production
volumes. Contact Embedded Avrtists for further information about design and production
services.

2.3.1 Design and Production Services

Embedded Artists provide design services for custom designs, either completely new or
modification to existing boards. Specific peripherals and 1/0 can be added easily to different
designs, for example, communication interfaces, specific analog or digital 1/O, and power
supplies. Embedded Atrtists has a broad, and long, experience in designing industrial
electronics in general and with NXP’s LPC2xxx microcontroller family in specific. Our
competence also includes wireless and wired communication for embedded systems. For
example IEEE802.11b/g (WLAN), Bluetooth™, ZigBee™, ISM RF, Ethernet, CAN, RS485,
and Fieldbuses.

2.3.2 OEM/ Education / QuickStart Boards and Kits

Visit Embedded Artists’ home page, www.EmbeddedArtists.com, for information about
other OEM / Education / QuickStart boards / Developer’s Kits or contact your local
distributor.
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3 Getting Started

This chapter contains information about how to get acquainted with the LPCXpresso Base
Board. Please read this section first before you start using the board - it will be
worthwhile!

3.1 LPCXpresso
The main source of information about the LPCXpresso LPC176x/LPC1343/LPC1114 boards
as well as the LPCXpresso Debugger/IDE is http://www.nxp.com/Ipcxpresso.

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

3.2 Initial Preparation

The LPCXpresso Base Board is delivered with two pin lists. These pin lists must be soldered
onto your LPCXpresso LPC176x/LPC1343/LPC1114 board before it can be used with the
LPCXpresso Base Board. Figure 1 and Figure 2 shows how the pin lists are soldered onto an
LPCXpresso LPC1343 board.

Figure 1 — LPCXpresso LPC1343 with pin list

Figure 2 — LPCXpresso LPC1343 with pin list
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3.3 Board Powering

The LPCXpresso Base Board shall be powered from a PC via the included USB cable (mini-
B to A 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 too. If in doubt, use a powered USB hub to power the LPCXpresso
Base Board.

Symptoms when insufficient power is supplied can exhibit itself in a number of ways:

o the board is always in reset; in this case also check section 8.1 for more information.
J54 jumpers (see Figure 21) might need to be removed,

o the board may appear to work, but:
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
o the debugger may disconnect unexpectedly, or
o avariety of other inexplicable errors!

There are three USB interfaces in total when the LPCXpresso LPC176x/LPC1343/LPC1114
board is mounted on the LPCXpresso Base Board. Technically any of all three can be used
to power the system, but the main power source is however the USB-to-UART bridge. See
Figure 3. Section 3.4 describes how to install necessary drivers for the USB-to-UART
bridge.

Used when debugging
(LPCXpresso IDE)

USB device
(not LPC1114)

USB-to-UART
(main power source)

Figure 3 —Base Board with a mounted LPCXpresso LPC1343 board
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3.4 Console Interface via USB-to-UART Bridge

The LPCXpresso Base Board contains a USB-to-Serial bridge chip (FT232R from FTDI)
that connects one of the UART channels on the LPCXpresso target cpu to a virtual COM
port on the PC (via USB). It is this serial channel that is the console interface to the system.

Special USB drivers must be installed on the PC in order for the virtual COM port to be
created. See subsection below for 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 order to get the USB-to-UART chip
(FT232R) to function. Make sure to download the latest version of the driver, which can be
found at the following URL.: http://www.ftdichip.com/Drivers/\VVCP.htm (search for a
FT232R driver for your operating system).

When the LPCXpresso Base Board is 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 installation, 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 Windows™ XP, but other operating systems have similar
dialog windows. See the USB driver documentation for details, if needed.

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

System Properties

Systern Restore Automatic Updates Rermote

General Computer Name Hardware Advanced

Devvice Manager

The Dewvice Manager lists all the hardware dewvices installed on
o wour computer. Use the Device Manager to change the properties L

of amy device. -
"

Device
Manager

Device Manager

Dirivers

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

[ Driver Signing l l Windows Update

Hardware Frofiles

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

’ Hardhware Profiles l

oK ] l Cancel l

Figure 4 — System Settings Dialog

Then select the Device Manager and open the Ports list, as illustrated in Figure 5 below.
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;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

=

Figure 5 — Device Manager Dialog

The new COM port (USB Serial Port) will be listed under the Ports list. Right-click on the
new USB Serial Port and select Properties, as illustrated in Figure 6 below.

;E—L Device Manager

File Action ‘iew Help
g 2 =R

+-i2) IDE ATASATAPT controllers
+ &9 IEEE 1394 Bus host controllers
+- 2 Keyboards
4y Mice and other painting devices
+ # Monitors
—- E8 Network adapters
B8 1394 MNet Adapter
8 Broadcom 440x 10/100 Integrated Controller
38 Dell draadloze WLAN 1450 dubbele band WLAN Mini-PCI kaart,
38 Wireless-G Motebook Adapter with SRX
+- % Other devices
+- [ PCMC1A adapters
=% Ports (COM & LPT)
serial Port (COnja
+-%8% Processors
+ €& 551 and RAID cortrolls
+ 8, Sound, video and game
e :e System devices Scan for hardware changes
+- 88 Universal Serial Bus con

| >

USB Serial Port

Properties

Update Driver..,
Cisable
Uninstal

< |

Properties

Opens property sheat for the current selection.

Figure 6 — Device Manager Port Dialog
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Select 115200 bits per second, 8 data bits, none parity, 1 stop bit, and none flow control, as
illustrated in Figure 7 below. Then select Advanced settings. Please note that different
application programs can use different baudrate settings for the serial channel. Other
baudrates can also be used, depending on your specific application.

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

USB Serial Port (COM3) Properties

General | Por Seflings |Driver Details

UART settings

Databits: |8

Farity: ‘Nnne ﬂ

Stop hits: ‘1

low control: ‘Nnne

Advanced Bestore Defaults
!
—~

Advanced
settings

Ok } ’ Cancel

Figure 7 — USB Serial Port Properties Dialog

Select the desired COM port number under the Advanced settings dialog. Some terminal
programs needs low COM port number, for example between 1 and 5. Very often the COM
port number for the USB Serial Port is higher 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 low number anyway. Very often it is no problem at all to do so.
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Advanced Settings for COM3

COM Port
COM Part Number — Number Setting
\
USE Transfer Sizes
Cancel
Select lower settings 1o correct performance problems at low baud rates.
Select higher settings for faster peformance. Diani
Feceive (Bytes) 4098 -
Transmit (Bytes): 4098 -
B Options Miscellaneous Options
Select lower setings 1o correct response problems. Serial Enumeratar v
Serial Printer [
Latency Timer (msec): 16 -
Cancel f Power Off [
Timeouts Event On Surprise Remaval [
SetRTS On Close [~
Minimum Read Timeout (msec): 1} - Disabla Modem Ctl At Startup r
Minirmum VWrite Timeout (msec): 1} -

Figure 8 — Advanced USB Serial Port Properties Dialog

Finally it is time to test if you have successfully installed and configured the USB Serial
Port. Start a terminal program. Connect to the correct COM port, with 115200 bits per
second, 8N1, no flow control.

3.4.2 USB Driver Behavior

Sometimes the USB COM port does not enumerate properly when the board in connected to
the PC. This is a known “feature” of the USB driver. If you experience this problem, just
unplug the board shortly and then plug in again. A new COM port 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.
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3.5 Main Components

Figure 9 below illustrates the main component of the LPCXpresso Base Board. The number
inside parenthesis (pX) indicate on which schematic page (X) the components can be found.

Expansion connectors Reset push button

J5/36 (p3)

Ethernet interface
J19 (p5) (mbed functionality)

USB interface
X1 (p5)

JTAG interface
(not mounted, for

.1.. T~
. ﬁ_PCXpresso connector
J4 (p2)
—

future functionality) S
38,310 (n4) -, EE .
KA : s : — & ﬁJART-USB interface
On board LPC1xxx H| |/ [ssssssssssssssscscsssns: i 10082 22 X3 (pll)
L' s L e

(not mounted, for
future functionality)

U3 (p4) ——

—

Battery connector

31 (p2)

— N
Voltage measuring
pads
PAD8/9/10 (p11) T

~ N
OLED display

OLED1, U17 (p10)

—
RS485 / CAN interface

j 7-seg display
== U186, DIS1 (p9)
Data flash
U15 (p9)

[ I SD/MMC interfacej
J40 (p9

Light sensor
U13 (p8)

|

RS232 UART +
TTL UART

J52, 53, U18, U19
(p10)

16-LEDs
U12 (p8)

L

— RF module
EiI;RC;M I l U23 (pl1)
Y11 (p8)
RGB-LED
SQV\LIJi?gr:‘ature rotary I LED3 (p6)

SWS5 (p6) ’ g -7 -
_/ . 318 i, — ‘ “ BNC input

X2 (p7)
Erimpot. ]
R105 (p7)

PWM Low pass filter
U9 (p7)

Push buttons
SW3, SW4 (p6)

Accelerometer
U14 (p8)

Temperature
sensor
U7 (p6)

Speaker
U10, SP1 (p7)
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3.6 Default Jumper Positions

Figure 10 below illustrates the default jumper positions as mounted when the board is
delivered from Embedded Artists.

a
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3.6.1 lllegal Jumper Combinations

The LPCXpresso Base Board has multiple peripherals that connect to the LPC1xxx
processor. There is a shortage of pins to connect to and in a few cases different peripherals
must share pins. See chapter 5 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 used simultaneously. 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
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resistors have been added in all places where several outputs can drive the same signal. This
limits any short circuit currents to reasonable levels. To avoid the situation in the first place,
avoid the following contentions:

e PIOO0_2 can drive the OLED SPI-SSEL signal as well as being an output from the
temperature sensor.

e PIO1_4 can be driven by SW4 (wakeup) as well as the analog signal from the BNC
analog input (U8).

e PIOL 8 can drive the TX-EN signal as well as being an interrupt output from the
accelerometer (U14).

e PIlO2_5 can be driven by three interrupt sources: accelerometer (U14), light sensor
(U13) and dual uart (U19).

See the jumper settings for each specific peripheral in chapter 4 .

3.7 Things to Note about the LPCXpresso Base Board
This section lists things to note about different version of the LPCXpresso Base Board.

3.71 RevA

e The 7-segment display is mounted 180 degrees from the normally expected way.
The dot is in the upper left corner instead of the lower right.

e The silkscreen text around J41 can be a little confusing. The text “U16-SOUT”
should rather be “U16-SIN”. Similarly, the text “U16-SIN” should rather be “U16-
SOuUT”.

3.8 Import Sample Applications

This section describes how you import the sample applications available on Embedded
Awrtists support site into the LPCXpresso IDE.

1. Download the zip file from the support site and store it on your computer (e.g. to
C:\temp\xpresso\lpc1343_base_board_100125.zip)

2. Start the LPCXpresso IDE and preferably select an empty workspace (an empty
directory)

3. Press the “Import Example Projects” button from the Quickstart panel, see Figure
11.

4. A dialog window will be opened, see Figure 12. Browse to the previously
downloaded zip file. Select the file and press the Next button followed by the Finish
button.

5. When the zip file has been imported you will see all projects in the Project Explorer
window, see Figure 13.

6. Select the project you would like to build and click the Build button in the Quickstart
panel, see Figure 14.

7. Continue to section 3.9 for alternatives of how to download the program to the
LPCXpresso board.

Note: All the projects with prefix Lib are library projects and not sample applications.
These library projects contain common code used by several of the sample applications.

e Lib CMSISvlp30 LPC31xx — Cortex Microcontroller Software Interface Standard
as defined by ARM

e Lib McU - Drivers for peripherals on the LPC1343/LPC1114 microcontroller

Copyright 2011 © Embedded Artists AB



LPCXpresso Base Board rev A - User’s Guide

e Lib EaBaseBoard — Drivers for peripherals on the Embedded Artists LPCXpresso
Base Board

e Lib FatFs sSD—ChaN’s FAT Fs module ported to the LPCXpresso base Board
(used with the MMC/SD card interface).

o | Develop - Welcome page

presso E\
File Edit Mavigate Search Project Run Window Help
e e EE B BEMN 08 AE-ipwis -8 i€ | A Develop |
R el
AT R ¢
(2 Project Expl 93 340 Core Regist | 2, Peripherals| ~ O =08
== -
= }%! & ‘ file:f{C: fnxp/lpcxpresso_3.2/pages/reqistered.htm v ‘ =3 .
x PRESSO
powered by @code_red
LPCXpresso is fully activated
Welcome to LPCXpresso. The software is now fully activated, and it can download up to 128KB of code into the LPC target.
Getting Started
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 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
} ) Quickstart Pan 52 . (9= Variables | © Breakpoints| — O | communiys
I ® Vist www.nxp.com/ipcxpresso-forum
Start here i
General Information
# Import Example project(s)
* Visit the NXP LPCXpresso website
iy Build all projects () # For information on upgrades etc. vist the Code Red Technologies LPCXpresso website
a0 # Visit the Embedded Artists LPCXpresso website
& Clean'()
% Dt
(32 Quick Settings  ~
EL Project and File wizards
. Import and Export
Build and Settings & Console 52 8 Problems | (i Memory | {8 Red Trace Preview | *B-r3-=0
Mo consoles to display at this time.
. Debug and Run [T T e
5 Extras
Done § | xpresso

Figure 11 — Import project
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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 | C:\tempixpressollpc1343_base_board_100125.2ip | ferowse... |

Browse the web for more examples
Press "Browse the web..." to view the latest examples and download to your local drive.

" B 5 4 Browse the web
Then use press "Browse..." {above) to import into your workspace,

@

Figure 12 — LPCXpresso Import Dialog
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B i2c_eeprom

5 leds_joystick x PRESSO
RS Lib_CMSISv1p30_LPC13xx

powered by gcode_red
#=5 Lib_EaBaseBoard

125 Lib_FatFs_SD H :
B Lb_McU LPCXpresso is fully activated
125 mme_fat Welcome to LPCXpresso. The software is now fully activated, and it can download up to 128KB of code into the LPC target.

5 oled, |_periph
15 rgb_joystick
# 25 speaker_tone Please read the getting started guide for step-by-step instructions to build your first LPCXpresso project.
&5 speaker_wav
15 spi_flash

# S uartz LPCXpresso Resources
15 ush_tid Check the LPCXp
&5 ush_hid_rom
& 15 usb_mem

B S usb_mem_rom
S xbee_oled

Getting Started

# LPCXpresso Getting Started Guide

0 Support page for new LPCXpresso software releases, more example projects, and announcements.

* Visit www.nxp.com/ipcxpresso-support

LPCXpresso Forum

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

# Visit www.nxp.com/ipcxpresso-forum
L Start here

General Information
® Import Example project(s)
# Visit the NXP LPCXpresso website

* For information on upgrades etc. vist the Code Red Technologies LPCXpresso website
= Visit the Embedded Artists LPCXpresso website

(530 Buid all projects ()

Zean " ()

e
'
% Debiug " ()
&

Quick Settings  ~

. Project and File wizards ¥

* Import and Export

& Console 52 [2 Problems| (J Memory | # Red Trace Preview * B-rg-=0)
Ho consales ta display at this time.

* Build and Settings

* Debug and Run

+ Extras

0items selected : xpresso

Figure 13 — LPCXpresso imported projects
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uDevelop - Welcome page - LPCXpresso

File Edit Mavigate Search Project Run Window Help

e QBB @SN @
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[ Project Expl £3 it Core Regist | 2, Peripherals| O/ @ welcome 52
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=5 disp7seq_rotary

[+ b': i2c_eeprom
# 125 leds_joystick X
# 2% Lib_CMSISv1p30_LPC13xx

=S Lib_EaBaseBoard
LPCXpre

#1=5 Lib_FatFs_SD
&
Welcome to L

ERE mme_fat

Getting Started

# 125 rab_joystick
<

N Please read tl
# =% speaker_wav + LPCXpres:
# S spi_flash .
-5 vart2 LPCXpresso Res
125 ush_hid Check the LP1
R usb_hid_rom
15 usb_mem FIVBbwWWY
b 12
2] bc usb_mem_rom LPCXpresso Fort
#- 1= xbee_oled

The LPCXpre:
— - - o website, your

| ) Quickstart Pan 52 . 69= Variables | © Breakpoints| — O | SommUTRY
P EE—— : Visit www

L. Start here ES
2 General Informat

® Import Example project(s)

# Visit the N
or0 Build all projects (Debug) ¢ Forinform
‘| 4, Build 'oled_periph' {Debug) # Visit the 1

ean 'oled_periph' (Dabef

ﬁ- Debug 'oled_periph' (Debug)

(22 Quick Settings  ~

Figure 14 — LPCXpresso Build button

3.9 Demo Application

A suitable application to start with when checking the functionality of the LPCXpresso Base
Board is the application called demo. This application is using several of the peripherals,
such as the accelerometer, LEDs (connected to 1/0 port expander), joystick, OLED display,
rotary switch, 7-segment display, SW3 button, speaker, trim potentiometer and RGB LED.

e 3out of the 16 LEDs will always be lit and by tilting the board the LEDs that are lit
will change (as a moving) bar. The way you move the board (in y-axis) will change
the direction and speed of this bar.

e 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.

e Rotating the rotary switch will change which digit (0 to 9) is shown on the 7-
segment display.

e Pressing the SW3 button will start playing a melody.
e Turning the trim potentiometer will turn on/off the RGB LEDs

Please note that P1.10 is used both to control power to the OLED display and to one of the
RGB LEDs. This means that by changing the position of the trim potentiometer you can turn
on/off both the green LED and the OLED display.
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3.10 Program Download

3.10.1 Using LPCXpresso IDE/Debugger

If you are using the LPCXpresso IDE to develop and build your applications you can directly
download the program to the LPCXpresso Board from within the IDE.

1. Make sure you have connected a USB cable (mini-B to A) between your computer
and the LPCXpresso LPC1xxx board, see Figure 3 (USB interface 2).

2. Build your application as mentioned in section 3.7.

3. Click the Debug button in the Quickstart panel, see Figure 15. When the program
has been downloaded, execution will stop at the first breakpoint which is the main
function.

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

-Develop - oled_periph/src/main.c - LPCXpresso Q@@
Fle Edt Source Refactor Navigate Search Project Run Window Help
i WY BB greSdl S0l HE- DY £ - iQ-| € 5| A pevelon |
- 2 KR
[ Project Expl £2 44 Core Regist | 2, Peripherals| = O || %5 Debug 2 it 65 D = || =20
=1 %5| ¥ || & [E] oled_periph (Debug) [C/C++ MCU Application] -~
— =8 -01- 4
&5 bnc_oled ~ = e@ ngu :DB :ebuggev (ZUdlDdDI 26 12.39) (Suspended)
12 disp7seq_rotary of? Thread [0] (Suspended) = =
BES i2e_eeprom = 1 main{) C:\tempixpressololed_periphsrcimain.c:101 0x00000262
H S L R s 5 v
&S leds.joystick ol arm-none-eabi-adb (2010-01-26 12.39)
(5 Lib_CMSISv1p30_LPC13xx @ Welcome [g) main.c 52 8
& 15 Lb_FaBaseBoard 91 return msTicks: A
&5 Lib_FatFs_SD 92} i
#-125 Lib_MCU 93
15 mme_fat 94
pgp=rd ;
B oled_periph 25int main (void)
[ 55, Binaries
2} glncludes int32_t xoff = 0;
268 src 95 int32_t yoff = 0;
[ or_startup_lpct3.c 99 int3z t zoff = 0;
&[] main.c S 100 -
# (> Debug » 101 int8 t x = 0;
2] oled_periph (Debug).launch Yt 88 § & O
|51 oled_periph (Release).launch 103 int8 t z = 0:
[5) readme.txt 104 =
‘&Jbzrgb_)cystick 105 int32 t t = 0;
[ = speaker_tone ¥ 106 uint3z_t lux = 0;
() QuickstartPan £2 . 09= variables | ©6 Breakpoints| — O 1‘3'7 uintsz ¢ LTif = 0)
=i 10t
E starthere o | Rl L
0 ini imer: ;
# Import Example project(s) 111 - !
{sio Build all projects (Debug) 11z UARTInit (115200) ;
113 UARTSendString( (uint§_t#) "OLED - Peripheralsirin"):
&, Build 'oled_periph’ (Debug) 5 Ay
Build 'oled_periph’ (Debug 114
115 I2CInit({ (uint32_t) I2CHASTER, O );
; o 116 SSPInit();
%5 Debug 'oled_periph (Debug) 117 ADCInit( ADC_CLK }:
118
il 119 oled_init():
L Project and File wizards v 120 Light_init(y;
- 121 ace_init(): 3
% Import and Export ¥ &z
5 Build and Settings ¥ N[ B console 52 _[2 Problems| @ Memory | B Red Trace Preview t % | S E #B-r5-=0
- B 7 oled_periph (Debug) [C/C++ MCU Application] C: i led_periph.axf (2010-01-26 12,39)
. Debug and Run ¥ § § - T
B Extras ¥
o° dled periph NXP LPC1343

Figure 15 - LPCXpresso Debugging View

3.10.2 Using USB Boot Mode (LPC1343)

The LPC1343 supports In-System Programming (ISP) from the USB port through
enumeration as a Mass Storage Class Device, i.e., you can drag and drop a binary file to the
drive associated with the LPC1343.

This section describes how you generate the binary file, adds the necessary checksum to the
binary file and downloads the file to the target while it is mounted on the LPCXpresso Base
Board.
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For this to work you need to have some jumpers correctly set. If you have all jumpers in
default position as described in section 3.6 USB boot mode will work; otherwise please
check the following.

e USB interface — jumpers described in section 4.5.

e SW3 button — jumper described in section 4.6.1. You also need to make sure that the
BL_EN signal is connected to PIOO0_1 signal, see section 4.1.1.1 and Figure 22.

After you have checked the jumper settings continue with the steps described below.
1. Build your application in the LPCXpresso IDE as mentioned in section 3.7.

2. Right-click on the generated axf file, go to the Binary Utilities menu and select
Create binary. See Figure 16.

3. Open a command prompt in the directory containing the axf file. This can be done
from the Utilities menu, see Figure 17.

4. Update the binary file with a correct checksum. In the example below it is assumed
that you are using LPCXpresso IDE 3.2 installed in c: \nxp\lpcxpresso 3.2. It
is also assumed that you are using a LPC1343 and the binary file is named
oled periph.bin.

C:\nxp\lpcxpresso 3.2\bin\checksum.exe -p 1lpcl343 -v oled periph.bin

5. You need to have a USB cable (mini-B to A) connected between your computer and
the USB interface (interface 3 as shown in Figure 3).

6. 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 now appear
on your computer, see Figure 18.

7. Open the Mass storage device and you will find a file named firmware.bin.
Delete this file and then copy the file created in step 4 above to the CRP DISABLD
drive.

8. Reset the board and your application will start.
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Figure 16 — LPCXpresso IDE Create a Binary File
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Figure 18 — Mass Storage Device
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3.10.3 Using UART (ISP) Boot Mode for LPC1343/LPC1114
The LPC1343/LPC1114 supports In-System Programming (ISP) from the UART.

This section describes how you generate the hex file and then download 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 position, as described in section 3.6, all you need to do is remove the USB_VBUS
jumper. This jumper is shown in Figure 41. If USB_VBUS is connected the LPC1343 (note
that this doesn’t apply for the LPC1114) won’t enter UART boot mode, only USB boot
mode. If you don’t have the jumpers in default position please make sure you at least have
the UART related jumpers set as described in sections 4.1.1 and 4.1.1.1.

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

1. Download and install Flash Magic (http://www.flashmagictool.com/). You need
version 5.43 or later.

2. Build your application in the LPCXpresso IDE as mentioned in section 3.7.

3. Open a command prompt in the directory containing the axf file. This can be done
from the Utilities menu, see Figure 17.

4. Convert the axf file to a hex file. In this example it is assumed that your sample
application is named oled_periph.

arm-none-eabi-objcopy -0 ihex oled periph.axf oled periph.hex

5. Start Flash Magic, select Device (LPC1343 or LPC1114/301), COM Port (the COM
port associated with the target, section 3.4.1 describes the USB-to-UART bridge).
Set baud rate to 115200, Interface to None and Oscillator to 12 MHz. Browse to the
hex file you would like to download, see Figure 19 for an example.

6. Click the Start button and your application will be downloaded to the target.
@ Flash Magic - NON PRODUCTION USE ONLVIT S = e |

Eile ISP Options Tools Help

BH QD > @ H @B

- Communications

LPC1343 Erase block 0 [Dx000000-0000FFF)
Erase block 1 [0001000-0K00FFF) [
EOMBody COM 5 * | Erase block 2 (0x002000-0:002FFF) |

] Eraze block 3 [0x003000-0=003FFF)

Baud Rate: | 115200 Erase block 4 [0x004000-0:004FFF)

] Iefse: [None = - Eraze block 5 [0x005000-0x005FFF] S
] [ Erase all Flash+Code Rid Prot
Dseillator [MHz): | 12.0000 Erasze blocks used by Hex File

ilex
| Hex File; | C:Mtempitilpc] 343 TestProgram.hex
Modified: fredag, januan 29, 2010, 09:22.06 more info

- Options

[ Werify after programming [ St ]

Raotating, fully customizable, remately updated Intemet links, Embed them in paur
application!
wyy, embeddedhintz, com -

Figure 19 Flash Magic
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3.10.4 Using UART (ISP) Boot Mode for LPC176x

The LPC176x chip supports In-System Programming (ISP) from the UART but there is no
support for this on the LPCXpresso Base Board. The reason for this is pin-compatibility with
the mbed-module.
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4 Peripherals and Jumper Settings

This chapter contains information about the peripherals of the LPCXpresso Base Board and
how to set the different jumpers on the board. The schematic can be downloaded in pdf from
the support page, and is recommended to have printed out while reading this chapter.

4.1 UART

The LPC1xxx UART can be connected to one of three different peripherals:
e USB-to-UART bridge, see schematic page 11, U22. See subsection 4.1.1
o RS422/485 interface, see schematic page 5, U6. See subsection 4.1.2
e RF-module interface, see schematic page 11, U23. See subsection 4.1.3

A multiplexer (U25 on schematic page 11) selects to which peripheral the UART is
connected. The A and B inputs selects which source. The INH input shall be grounded to
enable the multiplexer.

It is possible to not connect the UART to any of three peripherals listed above, and instead
connect to an external source, via the expansion connectors (schematic page 3). In this case,
the INH input shall be high which is that same as not inserting the INH jumper (pin 5-6 of
J7). The multiplexer circuit is then disconnected.

4.1.1 USB-to-UART Bridge — U22

This is the default mode. Insert all three
jumpers in J7 (schematic page 11), as
illustrated in Figure 20.
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4.1.2 RS422/485 — U6
To connect the UART to the RS422/485

transceiver, insert two jumpers in J7 2 'é
(schematic page 11), as illustrated in —=350
Figure 23. X X | a

) ' . . LED1 )4
A RS422/485 transceiver must control the B
Rx- and Tx-patchs. This is accomplished 5049 H
via J17 and J18. The subsections below ’
described the differences in jumper I

settings for RS422 and RS485,
respectively.

5 LED20
EDZL
N

lRlBG L
g

[ 1

Figure 23 — Jumper Setting: UART to RS422/485,
U6
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4121 RS422

In RS422, the Rx- and Tx-paths must be
controlled independently since both can
be active simultaneously (full duplex).
Rx-enable is controlled by P1O1_9 (insert
J17) and is active low. Tx-enable is
controlled by PIO1_8 (insert J18 in
position 2-3) and is active high. See
Figure 24 for jumper details.

It is possible to have 120 ohm termination
resistors (R76 and R77 on schematic page
5) on the Rx- and Tx-data paths,
respectively. See Figure 25 for jumper
details.
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4122 RS485
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B § 952 BR a2
.%E‘fglgiﬁ,n"géﬂ Sl |
' <t el il
o B3 ° i H']
CY |
o a8
syo < MEUNBUENE o< WEEE""
(I ER - H-HHH- - BRER Il |-
2 — 1 ] O
lI| l.ﬁ | By B
te(l))e 4 O] O
*® ® ‘gum NEE:
D4 2 4 2 §
It is possible to connect the Rx- and Tx- T =csEil 2 i_ir —
data paths via jumper J16 (on schematic —— cemm T T e
page 5). Only one twisted pair used to . s 4 iﬁﬁl ]
communicate between nodes. It is also - v21 -o§ O|ll+mm 3
possible to add a 120 ohm termination Fv U204 3@3 5 N
resistor (R77 on schematic page 5) on the y s Ol 3 H |
common Rx- and Tx-data path. See © c13 Igﬂ'+ 10 @ h o 2
; ; ; R72 [ [SES
Figure 27 for jumper details. R71 BT o it © o 3
R73 iH] smm  mmm 3 . 4
R75 Ei‘ .
4 . ]
3 . 6
] Jzo 7
= s | @ ¢ 8
. o] i
Upper: J16, data path jumpers m - 82 0 ue s RT?
Lower: J20, pin 1-2, termination jumper = - F;f’? PNTE
— i. — R —— e
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4.1.3 RF-module —U23
To connect the UART to the RF-module,

U23 (interface socket for XBee™ 2 'é
modules from Digi™), insert two jumpers —— =0
in J7 (schematic page 11), as illustrated in (X X o
i LED1 SW
Figure 28. X X | AU 4 peser Wi
1L P
1 o]
= =
N
22 Zmm mm
5 5 = In- -E
oy I |
= H
- -
Slij-
122 Lo ML I 37
g e R
-
-Ili|
- - - _ . T | . LEDLL
When communicating with the RF- EEEE e ERwE Lo N
module, sometimes extra control signals 4, - BEEE = = N 0o
. i 5 - SEEE N [N L8 004
are needed. J59 on schematic page 11 ° . paEm — R R
allows these to be connected. Figure 29 it BEEE E o EEEE o
. gooox - NN o| B , LEDS
illustrates where the J59 can be found on Rize BEMINMRI20 ma LEDd
the board. Eo s EECS o o mE Ri9s
- | [ | |
§8Y 3%8 35388
oooo 5. o al 20 o o6 0 8
l..l)‘..l....gg
POOOOOONOON -~
; w 6zz EDZJ/?LUE—LEDLRED—LED
g i pmmemea 2900
o S
SSOLMEE S W,

y

i mAEteIE By 2
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4.2 12C
The LPC1xxx 12C-bus is connected to the following peripherals:

o E2PROM (24LC08), see schematic page 8, U11. See subsection 4.2.1

e Port expander (PCA9532), see schematic page 8, U12. See subsection 4.2.2

e Light sensor (ISL29003), see schematic page 8, U13. See subsection 4.2.3

o Accelerometer (MMA7455), see schematic page 8, U14. See subsection 4.2.4
o OLED display, see schematic page 10, OLEDL. See subsection 4.4.1

o Dual UART (SC161S752), see schematic page 10, U19. See subsection 4.4.2

Note that these peripherals are always connected to the 12C-bus with the exception of the
OLED display and UART-bridge (SC161S752). These two peripherals have both 12C and
SPI interfaces and they are described in a different section.

The schematic specifies the 12C-addresses used (schematic page 8 and 10).

42.1 E2PROM, 24LC08 — U11
U12 is always connected to the 12C-bus.

. Js0 e a @w 2 J5¢
Write protect status on the memory area DD I I I SO
in U11 can be controlled by jumper J35 222 28294y > 99

A _ o o— o o oo O D J3550 o
(schematic page 8). See Figure 30 for oomEmeeme n. o
detals. e0oea=emislee

™J49 J31J36 J28 J4T Jd42 % 60 ¥

Inserted: Write operations enabled on U11 s z2g82 8 S5

o =2 o
(=]

Open: Write protect enabled on U11

ul I

[T ]

| |
L4
cs1
c50
49
48
sP1

6
ul4
=X _
WR143
WO R4, R 08—,
C R TN | Hllczs
J37 J26 o
. . . . . R105
4 2 4 2 L
F
RS6 R93 Ro4 O L
=L
czz il er e F
T e-e
A E

Figure 30 — Jumper Setting: E2PROM, 24LCDO08
write protect

4.2.2 Port Expander, PCA9532 — U12

There are no jumpers of the 16-bit 12C-port expander. U12 is always connected to the 12C-
bus.

Copyright 2011 © Embedded Artists AB



LPCXpresso Base Board rev A - User’s Guide Page 33

4.2.3 Light Sensor, ISL29003 — U13

U13 is always connected to the 12C- g 88 83¢ga g s 88
bus.There is an interrupt output that can ; ; “.“ .“ i = ; ; ; J;" 5.“.“
be connected to PIO2_5 via J36
(schematic page 8). See Figure 31 for .09 o.ng Jguas Jg; M.Z 3 gn g
details. Make sure there is no other driver 3% s vk zag 1 &6
. . . ] I
on the P102_5 signal when using it as =R : 2 o8z § 88
interrupt signal. There is a 270 ohm series 23 5 580 g
resistor to prevent damages in case there B ®
is more than one driver of the signal. B N o W< n22% o
[ ] l.]_nutl]uu &
6 1
ut4
= u
R 43, o
Ja‘?ﬂ' . . . . J26 !'!CZIB
9000 5. R105 :
4 2 4 2
i
R96 RO3 RO4 O L
PADZ.G r‘ e
czzjlj. BPADl . . MrwF
u7 S
A E
4.2.4  Accelerometer, MMA7455 - U14
U14 is always connected to the 12C- 450 T e s
bus.There are two interrupt outputs that DRI T I B f - on
can be connected to PIO1_8 and P102_5 S22 222298 4 2ess o
via J37 (schematic page 8). See Figure 32 oomEmeememOO
for details. Make sure there are no other oooocommemeoe
drivers on the PIOl__8 and PIO_2_5 signals 97 QNIASI31I36J28 JAT A2 & 677 7
when using them as interrupt signals. B o 5 &4 &88 2 T2
. - = \ | Lo a
There are 270 ohm series resistors to a2~ 2 22 g Hg o 55
prevent damages in case there is more 52 7 &
than one driver of the signals. [ | - ®
— O
Ha BR:555E
i,
ul4
8 13
WM R106
[ [ork]

J26

5. R105

R201
R202
R200

.

czz il

oo
E
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4.3 SPI
The LPC1xxx SPI-bus is connected to the following peripherals:
o Dataflash (AT45DB016), see schematic page 9, U15. See subsection 4.3.1
o 7-segment display via shift register, see schematic page 9, U16. See subsection 4.3.2
o SD/MMC memory card interface, see schematic page 9, J40. See subsection 4.3.3
o Dual UART (SC161S752), see schematic page 10, U19. See subsection 4.4.2
o OLED display, see schematic page 10, OLEDL. See subsection 4.4.1

These peripherals can all be connected to the SPI-bus. The OLED display and the UART-
bridge (SC161S752) can alternatively also be connected to the 12C-bus. These two
peripherals have both 12C and SPI interfaces and they are described in a different section.

The Dataflash, 7-segment display and SD/MMC memory card interface are all controlled
(chip select — SSEL) by PIO1_11. That means that only one of these three peripherals can be
used at a time. A multiplexer (U26 on schematic page 9) selects to which of these three
peripheral that PIO1_11 connects to, and controls the respective SSEL input signal. The A
and B inputs select which one. The INH input shall be grounded to enable the multiplexer.

@ Embedded
Artists

EA2-USG-1001A Rev PA16
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43.1 Dataflash, AT45DB016 — U15

ThEDataﬂaShChip, U15,Canbe ..................'
connected to the SPI-bus. Insert all four LPCXpresso Base Board rev A
J_umpers|n_J38_(schemat_|c page 9), as (C) Embedded Artists AB 2009
illustrated in Figure 33, in order to www . EmbeddedArtists.com st
connect all SPI signals to U15. S« ¥35823858 —
m ARED Coioiim
sJIilc GaEGsaEE ® ¢
% PP [ 111111 b
o (
Dlllwc,% 9m|||||||lm :
-y Uy
sEEE f B8 Hamsc
— o —
YT Fotes 11 o o
|-|||||| 508 ©888 8| tprone 88 8
& A R aaBza TN
0000000
T o  EX XN XXX
..]OLEDlD/(‘.#l g u ‘G éég”"?g 3
[Emmma ot d dd Lis7 28 ¢

In order to connect PIO1_11 to SSEL of
U15, set jumpers for J55 according to
Figure 34.

24
422 rzos [IEl

— nigs LED20 S
RL86 LED21 R18T
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4.3.2 7-segment display via shift register — U16

The 7-segment display shift register, U16,
can be connected to the SPI-bus. Insert
three (of the four) jumpers in J41
(schematic page 9), as illustrated in Figure
35, in order to connect the SPI signals to
U16.

J41, pin 1-2 shall normally not be
inserted. This is the output from the shift
register. It can only be connected to the
SPI-MISO signal if this is the only chip
connected on the SPI-bus. The reason for
this is that the shift register always drive
the output signal, i.e., it is never in high-
impedance state (regardless the state of
the SSEL input). Note that the silkscreen
text around J41 (for rev A of the board) is
wrong. The text “U16-SOUT” should
rather be “U16-SIN”. Similarly, the text
“U16-SIN” should rather be “U16-
SouT”.

In order to connect PIO1 11 to SSEL of
U186, set jumpers for J55 according to
Figure 36.
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4.3.3 SD/MMC memory card interface

The SD/MMC memory card interface P)00000000OO
connector, J40, can be connected to the Board rev A 27
SPI-bus. Insert all five jumpers in J39 ;
(schematic page 9), as illustrated in Figure !-rlfsitssf ?B c OZH? 09 ors1 o EEM
37, in order to connect all SPI signals to 2 (—
J40 (and ultimately the SD/MMC memory J39, pin 9-10. L
card). Not always e o

needed. & o,y
Note that the memory card can only be e o
interfaced in the simpler and lower data e o

9

rate SPI-mode.

=+ M
Also note that J39, pin 9-10, is optional. It o g BE
is a card detect signal (active low) that is yg'g
connected to P102_10. It is not always o & a8 2
needed. If not, simply do not insert this 200000
jumper and PIO2_10 can be used for other ! ® .? 1.2 ! SF 4
A

1
1

In order to connect PIO1_11 to CS signal
of J40 (the SPI-SSEL signal), set jumpers 2 E
for J55 according to Figure 38. —

P~
o
(W)

24
422 rzos [IEl

5LED20 S
lRlBG | FDz1 R187
Y
L L LI

[ 1
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4.4 12C/SPI

There are two peripherals, as presented in the 12C and SPI sections, which can be connected
to either the 12C or the SPI interfaces. These two peripherals have both 12C and SPI
interfaces. The SPI interface has higher data rate but require more signals.

e OLED display, see schematic page 10, OLEDL. See subsection 4.4.1
o Dual UART (SC161S752), see schematic page 10, U19. See subsection 4.4.2

4.4.1 OLED Display

The OLED display, OLED1 (schematic page 10), can be connected either to the SP1-bus or
the 12C-bus. Always insert a jumper in J44 (schematic page 10) in order to allow PIO1_10 to
control the OLED-voltage (about 11V). See Figure 39 for details.

e For SPI interface (default), insert jumpers in J42, J43, J45 pinl-2 and J46 pin 1-2
(schematic page 10), as illustrated in Figure 39. Note that SPI mode is illustrated by
blue jumpers.

e For I2C interface, insert jumpers in J45 pin 2-3, J46 pin 2-3 and J47 (schematic page
10), as illustrated in Figure 39. Note that 12C mode is illustrated by yellow jumpers.
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4.4.2 Dual UART SC16IS752 — U19

The dual UART SC161S752, U19 (schematic page 10), can be connected either to the SPI-
bus or the 12C-bus.

e For I2C interface (default), insert jumpers in J48 pin 2-3, J49 (schematic page 10), as
illustrated in Figure 40. Note that 12C mode is illustrated by yellow jumpers.

e For SPI interface, insert jumpers in J48 pinl-2 and J50 (schematic page 10), as
illustrated in Figure 40. Note that SPI mode is illustrated by blue jumpers.

Note that J50 pin 7-8 is optional. It is the interrupt signal from the dual uart (U19) that can
optionally be connected to PIO2_5. If that is wanted, insert a jumper in J50 pin 7-8. See
Figure 40 for details.

Insert all jumpers in J51 (schematic page 10) in order to connect uart channel A to the RS232
interface (U18 and J52). See Figure 40 for details.

Connector J53 carries uart channel B that can be used for custom interface.

(W7 R165 i
e [ R166 EEE“OLEM
() 8535y 5 o W
[a e B A R | i
- u1g PS
[ | ommt T mm
| 1}
° s | °
o L e H
® S . . o
L e = = °
o We
o DDQ;‘DD @
\ omE o
SIS
FrE EX X Q9 ;
0 - 10
@ 3 v ox 30
o - B U U o o no @ 0oy 0w
5 P2 s 288 Y o o
88 -~ %98 |- - 83 o ¢ S 38 g B
T o ;hJizE @B H & oa o oo 8% o or
JSG....... HE®e ElNe e
HOO®ooe00doo: ooNA
s 5000000 §§ JigJ3LL1J3§J2;
JacMAMJ25J1345 048 J18 & D = 8 %5 7/
<Rz03"™ 2 d g P e Yo ' n U
a | < O [ o = o —_
8550 88 43 13 5 iz s
5 mEcs § o &5 I8 @ 2
® EEro 5§ 0o 9
a EERY I ? 337

J50 pin7-8
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45 USB

The LPC176x/LPC1343 USB interface can be connected to mini-B USB connector (X1, on
schematic page 5). Note that the LPC1114 does not contain any USB interface.

The USB power signal must be connected to the VBUS sense input, PIO0_3. This is
accomplished by inserting a jumper in J12, pin 1-2. See Figure 41 for details.

2@ M =
%]
7 8 «
o-—cg?N U U o o
9 S 2 e g e
99538 /7 gz 9og 2
o o wJdJl2a @ o o a o ol
JooNEEENEERG®
HO 00000 0ee0 0
J17©
5 cleooe0eeee "
Jag Wl J25J1345448 Ji8 & 9
LfR203" Z g g T e W
@z g Y 995> &
— 1
BEIEczsﬂH’;EE@q‘ 3
o [ﬂ]mngﬁ w o 2 -
COGEET-S 3 T3 " [
® mmcx |
.émoa
% O EEIRL00

The USB connect function is controlled by J14. If a jumper is inserted in J14, pin 1-2, the
connect functionality is controlled by PIO0_6. This is the default jumper position.

J14 right: USB connect
controlled by PIOO_6.

J14 left: USB connect always on.

oo/N
J14 [ millrss
”“i' 1K,
L.J _..I_

2
5 X1 lcs o
W Reo
| O | H1980=:= !"! [ |
[l LED25 [ [ S |_|
!] E o
r-=----" [ ]

H%m@ "ﬁ“
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4.6 Direct Digital 10
The LPC1xxx is connected to a number of peripherals directly via the general purpose digital
input/output pins:

o 5-key joystick), see schematic page 6, SW2. Directly connected to P102_0, PIO2_1,
P102_2, PI02_3 and PIO2_4

e Push button (BL), see schematic page 6, SW3. See subsection 4.6.1

e Push button (Wakeup), see schematic page 6, SW4. Directly connected to PIO1 4.
See subsection 4.6.2

o Quadrature rotary switch, see schematic page 6, SW5. See subsection 4.6.3

e Temperature sensor, see schematic page 6, U7. See subsection 4.6.4

4.6.1 Push Button (BL) — SW3

See Figure 22 on page 27 for J13 settings (schematic page 5). A jumper must be inserted in
J13, pin 1-2 in order to connect the signal from SW3 to PIO0_1 (which is the bootload
enable pin).

4.6.2 Push Button (WAKEUP) — SW4

PIO1_4 are can be driven from both SW4 and from the BNC Analog Input (U8) via J28.Note
that J28 must not be inserted when SW4 is to be used. See Figure 49 for details where to find
J28 (upper left side of the picture).

4.6.3 Quadrature Rotary Switch — SW5

Insert both jumpers in J56 (schematic
page 6), as illustrated in Figure 43. This
will connect the two signals (QA and QB)
to PIO1_0 and PIO1_1, respectively.

PIO1_1
=lIeR URl e

oA

oB

® O HWsr:vost
a alml

PIO1_0O

“

L

A man ™

J4B-12C-SDA L

Q-

- I o ] T e e O O '

Figure 43 — Jumper Setting: Quadrature Rotary
Switch, J56
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4.6.4 Temperature Sensor — U7

The output signal from U7 (schematic . g - 15 =
page 6) can be connected to either PIO0_2 o482y 8 F oo 09 o0 0o
. . - - T | 1 [ — o —
or PIO1_5. J25 selects which. See Figure 53 ~%8 - ~38 28988 838
. - o o wdlZ2o @ v A a0 o 0Loo—s 0oa o0
44 for jumper details. coommmmEEEEOO®®ONENe
J26 can set the TSO/TS1 configuration HOoooo00000000000°°R
- [=) —
inputs of the temperature sensor. An 5 8@ LIUIUL i - e
H : : : [IlJ25J13J45 J48 J18 L a2 6 JH
msertedjumper _puII_s the respective signal 55032' AR ; 3o 3?3' E x
low. The signal is high when leaving the o %8 oo 8 02 25 5 3
jumper position open. %Efgl I SR 3
Bmre $ 05 §% 5 mg ¥ w522
Bl C26 i [ ] l.JJUUuu
-~ W R103
Upper pos.: U7 to PIO0_2 1

ERRL00

@
c
=
N

8 13
R142 [ R 1 43

]
. . J26
[ )

Lower pos.: U7 to PIO1_5
~—

. .
Right: J26, pin 1-2 (U7-TS0)

3
Left: J26, pin 3-4 (U7-TS1) 4
L ©)e OO .eme
.4 z i % CZEE\E. PADL
64.—.! . [ | . § u7 3
4.7 PWM IO

The LPC1xxx is connected to a number of peripherals directly via the general purpose digital
input/output pins. These pins can also be configured as Pulse Width Modulated (PWM)
output signals:

e RGB-LED, see schematic page 6, LED3. See subsection 4.7.1

e PWM Low Pass Filter to Analog Signal, see schematic page 7, U9. See subsection
4.7.2

Note that these peripherals can either be controlled by pins configured as direct digital
outputs or as PWM outputs.

4.7.1 RGB-LED, LED3

Insert the three jumpers in J23 (schematic s S o :lliéil R195
page 6), as illustrated in Figure 45. Bo'e 55 3 8
2128 & Aeh

PIO1_9 controls the red LED. PIO1_2
controls the blue LED. PIO1_10 controls
the green LED.

L X I,
Jgol
My ;

I. o
o '—! @ 'lI'RJIENT POT
i

U10-UP/DN
ULO-CLK

Py P
L
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4.7.2

Page 43

PWM Low Pass Filter to Analog Signal, U9

Insert a jumper in J31 to connect signal PIO1 2 to the low pass filer implemented around
U9. The PWM input signal and the low pass filtered result are available on pads. See Figure

46 for details.

The low pass filtered signal, which is an analog signal (as opposed to the digital PWM
signal) can be connected to an audio amplifier. See section 4.8 for details about this.
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4.8 Audio Amplifier

The audio amplifier is always connected to the low pass filtered signal. Insert a jumper in
J32 to connect the speaker to the amplifier. The audio amplifier volume can be
controlled/adjusted via three digital signals. Insert three jumpers in J33 to connect PIO3_0,

PI03_1 and PIO3_2 to control t

he al

mplifier. See Figure 47 for details.
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4.9 Direct Analog 10
The LPC1xxx is connected to a number of peripherals directly via analog input pins:
e Trimming potentiometer (R105), see schematic page 7. See subsection 4.9.1
e BNC input (X2 and U8), see schematic page 7. See subsection 4.9.2
4.9.1 Trimming Potentiometer — R105
InsertI qumpetrh |ntJ_27 tq connctecttt_he ar)[alotg o < 8 g % "|J’5‘9|°| N.E::gz: EN—
signal from the trimming potentiometer to 5883 589 3% s5358 .
PIO0_11, which is an analog input of the o o O O J355>aalsa nalzen agy P
LPC1xxx. See Figure 48 for details. oomeomOONOONOOS F § 2
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5322 ol
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4.9.2 BNC Analog Input, X2 and U8

X2 is a BNC connector and U8 implements a simple input stage that can be DC or AC
coupled. There is also an option to have x10 amplification. It is possible to connect an

oscilloscope probe to X2.

Insert a jumper in J28 to connect the analog signal to PIO1_4. Select DC or AC coupling
with J29 and J57. Note that J29/J57 shall always be set in the same position (left or right).
Insert a jumper in J30 to get x10 amplification. No jumper in J30 results in x1 amplification.

See Figure 49 for details.

Copyright 2011 © Embedded Artists AB



@
1=
S
o
)
S
@
n
=)
'
<
>
o
S
)
S
©
o
o
@
]
©
m
o
n
n
@
S
x
(&)
o
—

3

Left: DC coupling
Right: AC couplin

0000000000
20

L1

wy
L=
,lu_ [ — = 11
ﬁ "10d WI¥L 4 meo mz 0 6o MM o 44 o ﬁmu
i - == st ol £TTH (IO
u:aoE oW N MW oymm LT
et b JS oS!  con I T
MmﬁoE..m JIB 2255" [ =
T a n
- 21014 @ @2 Jlimo " hmuww Eh bl |
017 T0Ld 3 a Y| I5e]
) 3 ] 9€2
Ol Bf 3 J seo Dl
mo cordll @ 2au._._ zu._m_moa N +
He
m.ﬂ £0Id . . HIZ-01N
= EEr Nd/dN-01N ’ . BED
.N £01d . . NALAHS-OTN
© 5 3
. . o =]
0 2old klg-£2n
5h “oold ® ®:cean
n TOILd [GLld-£2n
0@ @ +
wy
an-11n % Il @ |au-N3do o m\/
oo
158-a370|@ M3 9 _H. .
221=N3d0
] N e O |
Z0-a370 = - |
| R T aE .

¥ 10Id

& NI-ONG
)

1 J .

ju

2114

- == o

J30 insert: x10
J30 open: x1

Figure 49 — Jumper Setting: BNC analog input, U8
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4.10 LPC176x and Mbed: CAN and Ethernet
There are two peripherals that are only valid for the LPC176x and mbed module:

e CAN (U4), see schematic page 5. See subsection 4.10.1

o Ethernet connector (J19), see schematic page 5. See subsection 4.10.2

4.10.1 CAN-U4

The LPC176x and mbed module has a Y B BF
microcontroller that has a built-in CAN . .- .
controlled peripheral. U4 (TJA1040) is an 3 9 NE LMz 38 a0
external CAN transceiver, see schematic S e xS g
page 5. m..lllllllll.t
Insert jumpers in J12, pin 2-3 and J13, pin g g : ‘: : : :790*1
2-3 to connect the CAN transceiver to the 2 AN J25 )13 345 348 J18 & %
mbed module. See Figure 50 for details. . éﬁ;ﬂ ;w 3 73 ;' g §
Note that even though the other LPC1xxx .B %gfgl 5 ; h 5 E é ; 3
processors do not have a built-in CAN o M §°5 §§55 |
controlled it is possible to create a CAN P §R103 !
controlled in software (at least for low bit - O IERLOC
rates).
4.10.2 Ethernet-J19
The Ethernet connector (J19, schematic
page 5) is always connected to the
LPC176x/mbed module. The Ethernet
PHY is on the LPC176x/mbed module.
There are two LEDs inside the J19. Note . .
that the LEDs are not controlled by the i
Ethernet PHY. They have to be controlled L .
by software. See Figure 51 for details sl E’_‘ ........ ?Jf
about J21. }j@
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5 Usage of CPU Pins

The table below shoes which pins are used for the different peripherals.
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The yellow colored fields signal where there are problems for the mbed module. See chapter
6 for details about the differences between mbed modules and LPCXpresso Boards.

5.1 Expansion Connectors

All LPC1xxx pins, except the USB signals, are available together with power on two
expansion connectors (see schematic page 3). There is a male (J5) and a female (J6) 50-
position connector. See Figure 52 for details.
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The text on the pcb indicates where the different signals can be accessed. The left side of J6
is also valid as a left side of J5, and similar is the right side of J5 also valid as right side of
J6.

All P1O-pins have 270 ohm series resistors to provide some protection for short circuits and
to some extent also ESD.

Note that the current to external circuits are not limited. Keep power consumption below
50mA if powered only via the LPCXpresso Board (via the USB connector for LPC-LINK)
or below 250mA if powered via the USB-to-UART bridge on the LPCXpresso Base Board
(connector X3, schematic page 11).

The male expansion connector (J5) can use a standard 50 position flat cable to interface to an
external design. The female expansion connector (J6) can be used to interface breadboard
designs via simple wire jumpers.
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6 mbed and LPC1xxx Differences

There are small but important differences between the mbed module and the LPCXpresso
boards, and there are also small differences between the LPCXpresso boards. This chapter
explains the differences.

6.1 mbed

This document describes the LPCXpresso Base Board from the perspective of connecting it
to LPCXpresso boards with LPC1xxx processors (currently LPC176x, LPC1343 and
LPC1114 versions exist). The board is however also designed for the mbed module.

The LPCXpresso boards are in many ways compatible with the mbed module.

e Mechanically they have the same format, except that the LPCXpresso boards have
more pins at one end of the board.

e Most pins can have the same functionality, like UART, 12C, SPI, analog input, etc.

Figure 53 illustrates how the mbed is mounted on the LPCXpresso Base Board. It shall be
placed on the upper most position in J4 when the base board is oriented as in the picture
below.

Figure 53 — mbed module mounted on LPCXpresso Base Board
The mbed module has a powerful processor that has built-in peripherals for CAN and
Ethernet. The LPCXpresso Base Board has special support for this in the form of:
- CAN transceiver (U4, see schematic page 5)
- Ethernet connector (J19, see schematic page 5)
The following limitations apply to the mbed module:
- Cannot control the audio amplifier (U10). Lack signals PIO3_0, P103 1, PIO3 2.
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- No card detect signal from SD/MMC memory card interface. Lack signal PIO2_10.

- OLED must be interfaced via I12C (not SPI). Lack PIO2_7, which is used as D/C
input signal for the display.

- Dual UART (SC161S752) must be interfaced via I12C (not SPI). Lack PIO2_8, which
is used as SPI-SSEL for the chip.

- Lack PIO1_5: used as RTS for RF-module (U23), also used for temperature
alternative 1 output (U7).

- Lack PIO1_8: used as TX_EN for RS422 (U6) (can however use P101_9 to drive
both TX_EN and RX_EN#), also used for irg2 output from accelerometer (U14).

Note that if the design have unused pins these can be connected to the missing ones (listed
above). Such connections must be manually soldered.
6.2 LPCXpresso LPC176x

The LPC176x use different pins than the LPC1114/LPC1343 and the signal names on the
LPCXpresso Base Board follow the LPC1114/LLPC1343 standard. See chapter 5 for pin
usage of the LPC176x LPCXpresso Board.

ISP mode for the LPC176x is not supported by the LPCXpresso Base Board.

6.3 LPC1114/LPC1343
The LPC1114 and LPC1343 are basically pin-compatible, but with two exceptions:
e OnLPC1114, PIO3_4/P103_5 have taken the place of PIO2_4/P102_5, and

P102_4/P102_5 have taken the place of the USB data signals. There are a number of
places where this has an effect (see also table in Chapter 5 ):

o PlO2_4 connects to one of the Joystick switches (SW2 on schematic page
6). Connects instead to PIO3_4 on the LPC1114.

o Pl02_5 can connect to INT1 output on MMA7455 (Accelerometer on
schematic page 8). Connects instead to PIO3_5 on the LPC1114.

o PI02_5 can connect to INT output on ISL29003 (Light sensor on schematic
page 8). Connects instead to PIO3_5 on the LPC1114.

o PI102_5 can connect to INT output on SC161S752 (Dual UART on
schematic page 10). Connects instead to PIO3_5 on the LPC1114.

e The LPC1114 does not have an USB interface. It is PIO2_4 and PIO2_5 on the
LPC1114 that are on the same place as the USB interface data signals. The USB data
signals are routed directly to the mini-B USB connector on the base board and there
is no possibility to access these signals when using the LPC1114.

Also study the schematic of the LPCXpresso Board, target LPC1114.
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7 Mechanical Dimensions

Figure 54 below contains a drawing of the board that includes mechanical measures.
Important holes or center lines are marked with x,y coordinates in mil and mm.

J19 center line
(1695, -) mil
[43.05, -] mm

Pin 1 of J6
(2327, 6168) mil
[59.10, 156.67] mm

Pin 1 of J5
(2327, 6548) mil
[59.10, 166.32] mm

Mounting hole
(5365, 6747) mil
[136.27, 171.37] mm

X1 center line
(1805, -) mil
[25.15, -] mm

Mounting hole
(248, 6747) mil
[6.30, 171.37] mm

X3 center line
(-, 5348) mil
[-, 135.84] mm

Pin 1 of J4
(1130, 4663) mil
[28.70, 118.44] mm

Pin 1 of J15
(5356, 4890) mil
[136.05, 124.20] mm
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® . v - ™~ fMounting hole
) (4020, 3660) mil
o E o | [102.11, 92.96] mm

Center line of J52
(-, 2488) mil
[-, 63.20] mm

Center line of
memory card (J40)

k]
i ssesssseen ﬂ (-, 3073) mil
3 ‘% [-, 78.06] mm
L so88patto 0 it h B e
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Mounting hole
(5365, 248) mil
[136.27, 6.30] mm

X2 center line
(4808, -) mil
[122.12, -] mm
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8 Troubleshooting

8.1 The Board is Always in Reset

Reason 1: If a terminal application, such as Tera Term, is connected to the COM port
associated with the board and at the same time have the J54 jumpers (see Figure 21) inserted,
the terminal application might be the cause of this problem. If the terminal application is
pulling DTR low the board will be reset and if it pulls RTS low it will control the bootload
enable functionality.

Solution 1: Remove the jumpers and try again (please note that the jumpers must be inserted
if the board is programmed using the UART boot mode).

Reason 2: If the board is powered only through the USB interface on the LPCXpresso
LPC1xxx Board (interface 2 as shown in Figure 3) the FTDI USB-to-UART bridge won’t be
powered. The output pins such as RTS and CTS might then have a low output. If the J54
jumpers, see Figure 21, are inserted the board will always be in reset.

Solution 2: Power the board also through USB interface 1, as shown in Figure 3, or remove
the J54 jumpers.
8.2 The Board Behaves Strange

The LPCXpresso Base Board shall be powered from a PC via the included USB cable (mini-
B to A cable). Up to 500mA can be drawn from the USB port.

Reason: The LPCXpresso Base Board and LPCXpresso LPC1xxx Board do not receive
enough current. Symptoms when insufficient power is supplied can exhibit itself in a number
of ways; the board may appear to work, but:

e you mail fail to program the Flash on the device (as more power is drawn), or
¢ the debugger may not be able to find the target, or
¢ the debugger may disconnect unexpectedly, or
e avariety of other inexplicable errors!
Solution 1: Make sure the main power source is the USB-to-UART bridge. See Figure 3.

Solution 2: Not all PC USB ports supply the specified top current (500 mA). This is
especially true for laptops, but affects many desktop PCs too. Use a powered USB hub to
power the LPCXpresso Base Board.

8.3 Analog Input PIOO_11 Does Not Reach Zero

The trimming potentiometer (R105) can be used to create an analog voltage to PIO0_11
(analog input 1). The lowest possible reading can be between 20-40 (on a scale from 0 to
1023) even if the trimming potentiometer is turned to the lowest output voltage.

Reason: There are pull-up resistors on PIO0_11 that will generate a current through R106.
One pull-up resistor is internal in the LPC1xxx and can be disabled via program control. The
other pull-up resistor is R46 (via R57), found on schematic page 4. These resistors are
actually mounted even though the schematic indicate that this is an optional mounting. The
voltage across R106 can be up to about 0.1 volt due to the pull-up resistors on PIO0_11.

Solution: Make sure that PIO0_11 does not have the (LPC1xxx) internal pull-up resistor
enabled. This is a pin configuration. Also remove R57 or R46. Either of these resistors can
easily be de-soldered from the pcb.
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9O Further Information

The LPC1xxx microcontrollers are complex circuits and there are a number of other
documents with more information. The following documents are recommended as a
complement to this document.

[1] NXP LPC1114 Datasheet
http://ics.nxp.com/products/Ipc1000/datasheet/Ipc1111.1pc1112.1pc1113.1pc1114.pdf

[2] NXP LPC1343 Datasheet
http://ics.nxp.com/products/Ipc1000/datasheet/Ipc1311.1pc1313.1pc1342.1pc1343.pdf

[3] NXP LPC176x Datasheet
http://ics.nxp.com/products/Ipc1000/datasheet/
Ipcl763.1pc1764.1pcl765.1pcl766.1pcl767.1pcl768.1pcl1769.pdf

[4] NXP LPC1114 User’s Manual
http://ics.nxp.com/support/documents/microcontrollers/pdf/
user.manual.lpc1111.Ipc1112.1pc1113.1pc1114.pdf

[5] NXP LPC1343 User’s Manual
http://ics.nxp.com/support/documents/microcontrollers/pdf/user.manual.lpc13xx.pdf

[6] NXP LPC176x User’s Manual
http://ics.nxp.com/support/documents/microcontrollers/pdf/user.manual.lpc17xx.pdf

[7] LPC1000 Yahoo Group. A discussion forum dedicated entirely to the NXP LPC1xxx
series of microcontrollers.
http://groups.yahoo.com/group/Ipc1000/

[8] LPC2000 Yahoo Group. A discussion forum dedicated entirely to the NXP LPC2xxx
series of microcontrollers.
http://groups.yahoo.com/group/Ipc2000/

Note that there can be newer versions of the documents than the ones linked to here. Always
check for the latest information / version.
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