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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.

PA5 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.

PA11 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.

PA14 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 2010-10-21 Added information about rev A and rev B differences. Added
information about mbed and LPC176x specific jumper settings.

PA17 2010-11-24 Updated section 3.9 and 3.10.3 regarding LPC176x ISP UART
mode. Added section 3.10.4.

PA18 2011-01-19 Made this a separate document for rev B of the LPCXpresso Base
Board. There is a separate document for rev A of the board.
Clarified that LPC176x ISP mode is not directly supported by the
board.

PA19 2011-06-15 Updated to generic pin names on the schematic. Added some
LPC176x specific differences.

PA20 2011-06-21 Jumper setting for Fig 37 corrected. Also clarified that J41 (pin1-2)
and J58 must not be inserted when using SD/MMC interface.

PA21 2011-08-18 Corrected Fig 35 to be for rev B of the board.

A 2011-08-24 Added section about LPCXpresso LPC11C24 differences.

B 2011-12-19 Added note about CE mark.

PC1 2013-01-25 Added clarifications around LPCXpresso LPC1768/1769 boards.
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2 Introduction

Thank you for buying Embedded Artists’ LPCXpresso Base Board, designed for the LPCXpresso
Board (with multiple targets LPC176x, LPC134x, LPC1227, LPC11C24, LPC11U14, LPC111x, 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. Al
differences between different LPCXpresso target boards as well as mbed 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 also 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

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

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

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

RGB-LED (can be PWM controlled)

5-key joystick switch

2 pushbuttons, one for activating target mcu on-chip 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 o Shift register driving 7-segment LED
e 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 - 12C/SPI e  SC161S752 - 12C/SPI to 2xUART bridge; connected to RS232 full-modem
shared interface and one expansion UART
o 96x64 pixel white OLED (alternative 12C/SPI interface)

Serial bus - 12C

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

Specific mbed o CAN bus interface (can be simulated with LPCXpresso)
module support o 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 CE Assessment

The LPCXpresso Base Board (in combination with an LPCXpresso target board) is CE marked. See
separate CE Declaration of Conformity document.

The LPCXpresso Base Board is a class A product. In a domestic environment this product may cause
radio interference in which case the user may be required to take adequate measures.

EMC emission test has been performed on the LPCXpresso Base Board with the LPCXpresso
LPC1769 Board. Standard interfaces like Ethernet, USB, serial have been in use. General expansion
connectors where internal signals are made available (for example processor pins) have been left
unconnected. Connecting other devices to the product via the general expansion connectors may alter
EMC emission. It is the user’s responsibility to make sure EMC emission limits are not exceeded when
connecting other devices to the general expansion connectors of the LPCXpresso Base Board.

Due to the nature of the LPCXpresso Base Board — an evaluation board not for integration into an end-
product — fast transient immunity tests and conducted radio-frequency immunity tests have not been
executed. Externally connected cables are assumed to be less than 3 meters. The general expansion
connectors where internal signals are made available do not have any other ESD protection than from
the chip themselves. Observe ESD precaution.

2.4 Other Products from Embedded Artists

Embedded Artists have a broad range of low cost LPC1000/LPC2000/LPC3000/LPC4000 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 Artists
for further information about design and production services.
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241 Design and Production Services

Embedded Artists provide design services for custom designs, either completely new or modification to
existing boards. Specific peripherals and I/O can be added easily to different designs, for example,
communication interfaces, specific analog or digital 1/0, and power supplies. Embedded Artists has a
broad, and long, experience in designing industrial electronics in general and with NXP’s
LPC1xxx/LPC2xxx/LPC3xxx microcontroller families 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.

24.2 OEM / Education / QuickStart Boards and Developer’s 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 many different LPCXpresso target 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 target 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. All different LPCXpresso
target boards looks very similar and have two (27 pos) edge connectors where the pin lists shall be
soldered.

Figure 1 — LPCXpresso LPC1343 target board with pin list, bottom view

Figure 2 - LPCXpresso LPC1343 target board with pin list, top view

The mbed module already has pin lists, so no special preparation is needed for this module.
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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 a variety of other inexplicable errors!

There are three USB interfaces in total when the LPCXpresso target 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
(note that this
interface is not
available on all
target boards)

USB-to-UART
(main power source)

Figure 3 — Base Board with a mounted LPCXpresso LPC1343 board

The LPCXpresso Base Board can also be powered via signal VIN (available on expansion
connectors). It shall be a regulated +5V DC supply.
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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.

341 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/VCP.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 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

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

’ Hardware Frofiles 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,-. 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
—|- 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)
Serial Port (COnjia
+- %% Processors
+-4& SCSI and RAID controlld
+- 8, Sound, video and game
e :3 System devices Scan for hardware changes
+ 8 Universal Serial Bus con

USB Serial Port

Properties

Update Driver..,
Cisable
Urinstal

=

Properties

Opens property sheet 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 | 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

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.

Advanced Settings for COM3

COM Port
COM Port Number — 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
Select lower settings 1o correct response problems. Serial Enumeratar [v
Serial Printer [
Latency Timer (msec): 16 -
Cancel If Power Off [
Timeouts Event On Surprise Remaval [
SetRTS On Close [
Minimum Read Timeout (msec): 1} - Disable Modem Cirl At Startup r
Minimum “Write Timeout (msec): i] -

Figure 8 — Advanced USB Serial Port Properties Dialog
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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.

34.2 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.

USB Host interface
J60 (p5) (LPC176x and mbed functionality)

Ethernet interface Reset push button

J19 (p5) (LPC176x and
mbed functionality)

Expansion connectors
5136 (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
¢ ]wwwErnbcddedArhs‘H p U16 DIS1 (pg)

Voltage measuring

Data flash
pads I U15 (p9) I
PADS/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
2556;53, U18, U19 U12 (p8)

P e ‘B Eml RF module
Eil;ROM ER s l U23 (pl1)

1269 iR

— @ b RGB-LED |
Quadrature rotary o BT PO 5 LED3 (p6)
switch o mT i
SW5 (p6) T @ s
. BNC input

—

5-switch joystick X2 (o7)

SW2 (p6)
—

PWM Low pass filter
U9 (p7)

Push buttons
SW3, SW4 (p6)

Accelerometer
U14 (p8)

Temperature
sensor

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

Figure 9 — LPCXpresso Base Board Main Components
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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.
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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 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:
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e GPIO_4 can drive the OLED SPI-SSEL signal as well as being an output from the
temperature sensor.

o GPIO_16-WAKEUP can be driven by SW4 (wakeup) as well as the analog signal from the
BNC analog input (U8).

o GPIO_18 can drive the TX-EN signal as well as being an interrupt output from the
accelerometer (U14).

e GPIO_33 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 Import Sample Applications

This section describes how you import the sample applications available on Embedded Artists support
site into the LPCXpresso IDE. The 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 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 3.8 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_CMSISv1p30_LPC13xx — Cortex Microcontroller Software Interface Standard as defined by
ARM

e Lib_MCU - Drivers for peripherals on the LPC1343/LPC1114 microcontroller
e Lib_EaBaseBoard — Drivers for peripherals on the Embedded Artists LPCXpresso Base Board

e Lib_FatFs_SD — ChaN's FAT Fs module ported to the LPCXpresso base Board (used with the
MMC/SD card interface).
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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

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/lpcxpresso-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
community
# Visit www.nxp.com/lpcxpresso-forum

General Information

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

* Build and Settings

* Debug and Run

+ Extras

s U Done

& Console 52 [20 Problems| () Memory | 8 Red Trace Preview |

[

Mo consoles to display at this time,

Figure 11 - Import project

Select the examples archive file to import.

Import Example project(s) @

Import Example project(s)

-
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.
Then use press "Browse..." {above) to import into your workspace,

Browse the web

©)

Cancel

Finish

Figure 12 - LPCXpresso Import Dialog
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Figure 13 - LPCXpresso imported projects
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Figure 14 - LPCXpresso Build button

3.8 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 I/O port expander), joystick, OLED display, rotary switch, 7-
segment display, SW3 button, speaker, trim potentiometer and RGB LED.

e 3 outof 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.

o 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.

For the demo to work on LPC176x target boards J62 shall be in position 2-3 (which is the default
position). Pressing SW3 will then play a melody. However, J62 should normally be in position 1-2 for
LPC176x target boards (which is not the default position) in order to be able to invoke the ISP mode
(be pulling P2.10 low during reset).
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3.9 Program Download

3.9.1 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
File Edit Source Refactor MNavigate Search Project Run Window Help

rs- Bigrd B @ SSEK wEBE0L ! AE- 5w i if B Q€  HXowm
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[2project Expl 82 440 Core Regist | % Peripherals| = £ |35 Debug 52 ¢ &t > & BpR[@"0
B ‘T,;c\ v el Eled |_periph (Debug) [C/C++ MCU Application] &
g 7] =& ngu :DB dDebugger (zn;n‘;m-zs 12.39) (Suspended)
& 15 disp7seq_rotary e TP =
125 i2c_eeprom = Ll -parphlet ——
= | & v it -01-; p4
B ‘ o1 arm-none-eabi-adh (2010-01-26 12.39) =
# (25 Lib_CMSISv1p30_LPC13xx @ Welcome [€) main.c 223 it
# 125 Lib_EaBaseBoard 51 return wsTicks; =
@25 Lib_FatFs_SD 9z} i
# 15 Lb_McU 93
15 mme_fat 94
1 g ;
2= olsdjenph 95int main (void)
@ 34, Binaries 96(
= glncludes 97 int32_t xoff = O
58 sre ag int32_t yoff = 0;
- [8) er_startup_pci3.c 99 int3z_t zoff = 0;
- [€] main.c 100 -
# (> Debug > 101 int8 t x = 0;
5] oled_periph (Debug).launch 102 intB t y = 0;
|2 oled_periph (Release).launch 103 int8 t z = 0
[E) readme.txt 104 o
A S
“f' I{irgb_]uystlck 105 int3z_t t = 0;
# = speaker_tone > 106 uint3z_t lux = 0;

() QuickstartPan £3 . 09= Variables | 9 Breakpoints| = 5| 107 uintaz ¢ Lo = 02

108

B Starthere o 109 GPIOInit();

110 init_tiwer3z (0, 10);:
® Import Example project(s) 111
o0 Buid all projects (Debug) 112 UARTInit (115200);
113 UARTSendString( (uintd_t*) "OLED - Peripherals\rin"):
&, Build 'oled_periph' (Debug) 114 "
TR 115 I2CInit({ (uint32_t) I2CHASTER, 0 ):
: - 116 SSPInit();
%5 Debug 'oled_periph (Debug) 117 ADCInit{ ADC_CLK ):
~ 118
= . 119 oled_init():
B Project and File wizards v 120 light_init();
— 121 acc_init(); “
B Import and Export ¥ =
0 Build and Settings ¥ B console 52 [£( Problems | [ Memory | B Red Trace Preview ¢ % | EpEE & #B-r3-=0
- SRR oled_periph (Debug) [C/C++ MCU Application] C:\temp!xpressololed_periphiDebugloled_periph.axF (2010-01-26 12.39)

[ pebug and Run ¥

B Extras ¥

¢ : oled periph NXP LPC1343

Figure 15 - LPCXpresso Debugging View

3.9.2 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.

o 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 GPIO_24-BL_EN 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\1lpcxpresso 3.2. ltis 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

Copyright 2013 © Embedded Artists AB



LPCXpresso Base Board rev B - User’s Guide

‘roject Expl 2~ _ o101 Core Reqgis 1 eripl eras" f ‘elcome ( main.c B
Project Expl £3 il Core Regist | 7, Peripherals| = O || @ wel [g RN
=] I%’ 74 91 return msTicks;
| 125 bnc_oled Al i%}
B disp7seq_rotary 9:‘*
#1=5 i2c_eeprom v A
B e ds joyatick 295int main (void)
@125 Lib_CMSISv1p30_LPC13xx 36{ y ”
# =5 Lib_EaBaseBoard 2 ncdastoxott 3 us
‘ T¢§Lib_Fath_SD 98 int32_t yoff = O;
® S Lib_McU 99 int32_t zoff = O;
‘ =% mme_fat s gredia a7
| 2125 oled_periph 104 }nc T
= i;';.’ Binaries 102 intBit ves 0
@' 105 int8 t z = 0;
3 e New 4
#[a)Y Includes ; s
- src Open 1r'1t,32_t, o U:
- [g cr_startup_lpci3.c Open With 4 u:!.n\:32_t lu).( Qs
@[ main.c — uint32_t trim = 0;
@ &-3 Debug = Ctri+C Ferhe
|5 oled_periph (Debug).le (15 F Chrl+y e n}tlléz 5 5
~ oled_periph {(Release elete elete -
‘Uld iph (Release). 3¢ Delst Delet init timer32 (0, )
readme.txt Move...
| & = vabjovstick & = UARTInit (115200);
L= —  FENAMe.. UARTSendString( (uintd_t#) "OLED -
| © QuickstartPan 82 &= Val ¢ fmport...
224 Export I2CInit( {(uint32_t) I2ZCMASTER, O
B 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 g
&, Build oled_periph' (Debug) gtk light. inic():
Make Targets » acc_init():
& Clean 'oled_periph' (Debug)
Run As 4 _ X :
?;&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
X project and File wizards Build Selected File(s) SysTick Config(SystemCoreClock /
Team ¢ if ( ! ({SysTick->CTRL & (1<<SysTi
EL Import and Export Compare With 4
Replace With 3 = g
d (3 Open directory browser here 8 Red Trace Pre
Binary Utilities 4 o ; Application] C:iten
Properties [

Mamn Senast dndrad Typ Storlek
é firmware.bin 2009-02-06 10:10 VLC media file (.bi... 32kB
-

Figure 18 - Mass Storage Device

Copyright 2013 © Embedded Artists AB



LPCXpresso Base Board rev B - User’s Guide Page 25

393 Using UART (ISP) Boot Mode for LPC1343 /1227 / 11C24 / 11U14 / 1114

The LPC1343 /1227 / 11C24 / 11U14 / 1114 all 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
other MCU:s) will not 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/). Always use the latest
version.

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 correct Device, 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.
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Figure 19 Flash Magic

3.94 Using UART (ISP) Boot Mode for LPC176x

The LPC176x chip supports In-System Programming (ISP) from the UART. ISP mode can be enabled
when jumper J62 is placed in position 1-2 (note that this is not the default position). See section 6.2 for
details.

UART channel #0 for LPC176x is however not connected to the USB-to-UART bridge (described in
section 3.4.1). This is the UART channel used in ISP mode. This means that it is not possible to
use ISP mode directly for the LPC176x on the LPCXpresso Base Board. The reason for this is

compatibility with the mbed-module.

However, if UART channel#0 is connected to a serial channel (RS232 or USB-to-UART bridge) via an
external adapter board (note: not provided with the LPCXpresso Base Board) it is possible to use
Flash Magic to download program code to the LPC176x.
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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.

41 UART

The LPC1xxx UART can be connected to one of three different peripherals:
o 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
o 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.

411 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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LPC176x but the LPCXpresso Base Board _. p— N o aE
has no connection to UART #0. Hence it is s gamose mamess §EBE3EE mems
not possible to actually download a o [iliammmaamiisy eomamE
ptLogtlram |matgetW|LtJl’1Ao;1t_ #aon external adapter w2 L’ﬁ?s IR I
(that connects to ). §9.§OHO§ |
i Cmmn mEmy
4 z 4 23
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41.2 RS422/485 - U6

To connect the UART to the RS422/485
transceiver, insert two jumpers in J7
(schematic page 11), as illustrated in Figure
23.

A RS422/485 transceiver must control the Rx-
and Tx-paths. This is accomplished via J17
and J18. The subsections below described the
differences in jumper settings for RS422 and
RS485, respectively.

| o BN B

Figure 23 - Jumper Setting: UART to RS422/485, U6
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41.21 RS422

In RS422, the Rx- and Tx-paths must be el E E ‘e "N E@EE
controlled independently since both can be 4 e o0 cae =
active simultaneously (full duplex). Rx-enable o m #aE e
is controlled by GPIO_28 (insert J17) and is . o nBF o 58 00 oa
active low. Tx-enable is controlled by GPIO_18 ; 55388 5-.58 o838
(insert J18 in position 2-3) and is active high. Y ; ; ; ; s mmElkle o ;
See Figure 24 for jumper details. S e eeeeeeee .|;|. o6

3 8eleeeeeee 1

A6 J12 25,62 J13J45 48 JT o0 =

23 Emo8 g4 48 w3

. s mEesNY 0 3% BEE 8

® By f S 4435 g
RLOO &l
.y ol

R102

Q. o

. -@“”33

JEE
1ne

W C23
Ras
Ra7
RS8

o
)

%

[mim] cza

LI
-0 ﬁ

o

w

1l
|
(6(@)s 3 0|0} .
@ *Cmnm wEE;
2 2%
It is possible to have 120 ohm termination = Ec-EE2C™ =
. . [ [ 1 1 - ®
resistors (R76 and R77 on schematic page 5) —— coma T
on the Rx- and Tx-data paths, respectively. . s 40 iﬁ H
See Figure 25 for jumper details. . uz1, -o% S| lll+ mm 3
e ~
= 4 S
Uzo o
}‘ 5 ﬂDEE 1] ® % . 1
° o [mm+i0 0. @ ;
R72 [T [V 4
R71 (W ol w4 ..‘qo ® 3
FREl em mm (|HO @ 4
(i - ] O
Vomm = = (0@ @ |
2208R207 [HOH = = 1 3 . 6
EENE; [EE 7 - —E
o . J20 o 7
= = Wo e -R?S . 8
h
= =8, . B
- = -FerST J15
—— ’:‘! I -3
[———— | - Il
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41.2.2 RS485
In RS485, the Rx- and Tx-paths can be el [EmE E *U “B- EEEE
controlled together since they are not active . s o0 00® T
simultaneously (half duplex). GPI0_28 2@ M| HEE R
controls both Rx and Tx. When GPIO_28 is . o 83 wa 55 oo o
high, Tx is enabled, and when GPIO_28 is low, s §8-3885..35g5 o838
Rx is engbled. InsertlJ17 and J1§ in position 1- csommEE : m ;i.; Y
2. See Figure 26 for jumper details. = o eeeeeeeleeeee
s Seoje00 0000 tE
46 Ji2J25062 JI3JABIABIIE & 4 -
® 2z Emnd f9 Js 83
> mmesfi oo T3 MEE S
oo e gy m@
Ecas & i
o:hs o
a 1
Q- mggasg BERES  §23ied ew
guo=y Elr-ag I o :
- ooy DEER .
1I| l.ﬁ [ EEm B
te()e O[Ok
@ LAt 11 8 1 FE
_ 4 2 4 22
Itis possible to connect the Rx- and Tx-data B Sc-uaE 3 i _i| —
paths via jumper J16 (on schematic page 5). L cromil o = T e J
Only one twisted pair used to communicate s 4 i]lﬁl
between nodes. It is also possible to add a 120 — uz1 sﬂog Sll+mm
ohm termination resistor (R77 on schematic NS F U203 3@3 R ~
page 5) on the common Rx- and Tx-data path. }“ s Ol L 45 N t
See Figure 27 for jumper details. © c13 +10 0. @ 2
R7e ol o o ® :
- @ 4
4 . S
3 . 6
] J2o . 7
Upper: J16, data path jumpers - s | @ .
Lower: J20, pin 1-2, termination jumper - .S - WR77
—— %i&_ﬁ_ﬁ [T i J15
3 l
= =ga= = H
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413 RF-module — U23

To connect the UART to the RF-module, U23
(interface socket for XBee® modules from Digi 2 g

International Inc.), insert two jumpers in J7 —=0
(schematic page 11), as illustrated in Figure X X ) =1

LED1
28. X X LED1 9

L R185 LED20
R186 LEDZL

R1

SW1

. . . _ N WP LtbULL
When communicating with the RF-module, EEER REEE oo .
sometimes extra control signals are needed. i% - £ E_% L9 oo
J59 on schematic page 11 allows these to be S eame § g o
, . o + EEEE - " [memma LeDs
connected. Figure 29 illustrates where the J59 33552 ' H. . N s o
can be found on the board. 20 IER IR : 20 [
N Jz3 r1ssIEHIAM Riss
P, EmECs o o, o EE R
o | | [ [ | |
S A8 8938 3338 .=
w & Aa) s A Al200 A Aa6n 'é*
ICOHOONOGOGOO - mn
receceocoomoonm-- ST
: Y22 E 6zZ ZJ/ELUE -LEC™RED-LED *
i ] ol 1 o
' : 5204 [EEEIEEDEI: i | 'Y Y|
! i nw EZFolgEENE BN A
3 o s e | IOSEL.JL.JL.J 5 11
S5 &H S .3 3‘8H5 us 4
e £ g o LR
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42 12C
The LPC1xxx 12C-bus is connected to the following peripherals:

o E2PROM (24LCO08), see schematic page 8, U11. See subsection 4.2.1

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

o 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, OLED1. See subsection 4.4.1

o Dual UART (SC16IS752), 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 SP! interfaces and
they are described in a different section.

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

421 E2PROM, 24L.C08 - U11
U12 is always connected to the 12C-bus. Write

. J50 e o 52 NL:
protect status on the memory area in U11 can o b T T T T o
i i 6 &6 © 8 ¢ b u 5 838
be contro]led byJumperJ??S (schematic page N oEb. a0 28 s
8). See Figure 30 for details. XY 110000 . o
o0eea=oHeOO0O
NJ49J31J-.?_5J23J4? Jaz & 607
Inserted: Write operations enabled on U11 s z2¢B8z 5 55

> = d %

Open: Write protect enabled on U11

ul 1

Bl

=
L4
cs1
€50
Cag
C48
sP1

6
ui4
| =X _
WR143
ENWER43, L
J3§ oNOHN J26 Wlcao
09000 5. R105
4 2 4 2 L
E
796 Ro3 o4 O f
o @) ' e
czz @l PADL e F
* 73

"@

A

Figure 30 - Jumper Setting: E2PROM, 24LCD08 write
protect

422 Port Expander, PCA9532 — U12
There are no jumpers of the 16-bit [2C-port expander. U12 is always connected to the 12C-bus.
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423 Light Sensor, 1ISL29003 — U13

U13 is always connected to the I2C-bus.There g 88 8383883 88
is an interrupt output that can be connected to ; ; “.“ .“ i = ; ; ; ﬁ" 5.“ .“
GPIO_33 via J36 (schematic page 8). See
Figure 31 for details. Make sure there is no .O? O.NJ?Q Jguaa Jg J?T M.Z 3 gn g
other driver on the GPIO_33 signal when using 3% s vk zag 1 &6
. . . . . I
it as interrupt signal. There is a 270 ohm series =R : 4 oBR2 & 88
resistor to prevent damages in case there is 23 5 580 g
more than one driver of the signal. ] ®
|| —Don .
Ha BR=555E
6 1
Al _
i AlR143
R4S, o
Jai . . . . J26 !I!CZB
9000 5. R105 :
4 2 4 2
F
RS6 R93 Ro4 O L
ranz @ =| ® e
cezme T "0 PP R
u7 S
A E
424 Accelerometer, MMA7455 - U14
U14 is always connected to the 12C-bus.There 150 I e s
. wy =
are two interrupt outputs that can be 3 2 :j g VIR g L 2 " "
connected to GPIO_18 and GPIO_33 via J37 = Se. 229y o 25 2
(schematic page 8). See Figure 32 for details. oomEmeoememoOO®
Make sure there are no other drivers on the oooocommemeoe
GPI0_18 and GPIO_33 signals when using Q% QU9 IBII36U28 47 A2 & 67 7
them as interrupt signals. There are 270 ohm She § S & E&8 2 17
. . . 0 | ! [ =
series resistors to prevent damages in case 9o > @ z 2 2 S E & 55
there is more than one driver of the signals. 577 5 °
.!] [.] —OoDm -
Ha Wg:c558 3
1
R106
Hllczs

5. R105

R201
R202
R200

.
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43 SPI
The LPC1xxx SPI-bus is connected to the following peripherals:
o Dataflash (AT45DB016), see schematic page 9, U15. See subsection 4.3.1
e 7-segment display via shift register, see schematic page 9, U16. See subsection 4.3.2
e  SD/MMC memory card interface, see schematic page 9, J40. See subsection 4.3.3
o Dual UART (SC16IS752), see schematic page 10, U19. See subsection 4.4.2
o OLED display, see schematic page 10, OLED1. 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 GPIO_30. 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 GPIO_30
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.

Note that some jumpers can interfere with the SPI-communication. J58 (schematic page 10) must not
be inserted. J41 (pin 1-2, schematic page 9) shall normally not be inserted unless only the 7-segment
display is used.
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4.3.1 Dataflash, AT45DB016 — U15

The Dataflash chip, U15, can be copnected to 000000000000000000 '
the SPI-bys. Insert all fqurJumper_s in q38 LPCXpresso Base Board rev A
l(schemahc page 9), as |IIustlrated in Figure 33, (C) Embedded Artists AB 2009
in order to connect all SPI signals to U15. www . EmbeddedArtists.com Drst
Mg — oD@~ w —
Note that some jumpers can interfere with the o - LR E g 222227 m ¢
SPI—commuq/catlon. J58 (schematlc page 1Q) D YT TE HE]HH o
must not be inserted. J41 (pin 1-2, schematic 8 ® (
page 9) shall normally not be inserted unless % uts I“"" ® (
only the 7-segment display is used. il vie “““l# ®
© wonr g 16
oo ::mo" 'r&ﬁzm :'m':'
I P 2P EE, B[P, 8E
000000
T o 000000
(g ucoo/cel 8 95 T 2878 ¢

In order to connect GPIO_30 to SSEL of U15,
set jumpers for J55 according to Figure 34.
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432 7-segment display via shift register - U16

The 7-segment display shift register, U16, can 0000000000000 0

be connected to the SPI-bus. Insert three (of sso/mbed Base Board rev B 27
the four) jumpers in J41 (schematic page 9), .dded Artists AB 2010
as illustrated in Figure 35, in order to connect nbeddedArtists.com b o BN
the SPI signals to U16. SEES 9853888 Jo. el —
J41, pin 1-2 shall normally not be inserted. 341, pin 1-2. IEEEIEEE S °|—|.5 E
This is the output from the shift register. It can Do normally o o —e | —
only be connected to the SPI-MISO signal f rot insert JLLLLLLEA -
this is the only chip connected on the SPI-bus. this jumper. - 4 e mS
The reason for this is that the shift register 43 “vl,,‘""“ “‘ﬁf '
always drive the output signal, i.e., it is never X QQE% QED 38
in high-impedance state (regardless the state QE' O Q g P12 11 é g Q E' O
of the SSEL input). Note that the silkscreen 2555425 & B e - B %
text around J41 (for rev A of the board) is o000 OEOS® X R NN |I
wrong. The text “U16-SOUT” should rather be dl KJ KX X J | o000 0O 2%%
“U16-SIN”. Similarly, the text “U16-SIN” should A EE -3 3 Q § E?‘°$§ g 29 “ﬁ B
rather be “U16-SOUT". M s a8 4 282 S38 ¢imm
B Ii‘l ® T SENTE} 3 ja9 0 RSN
In order to connect GPIO_30 to SSEL of U16,
set jumpers for J55 according to Figure 36. 2 'é
50
e e
(X N
S0 g
e ®
e ® aé
R =
-
|
ms
122 1N — -
L R1&5 LE
RLEE LE
gL
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433 SD/MMC memory card interface

The SD/MMC memory card interface P)00000000OO
connector, J40, can be connected to the SPI- Board rev A 27
bus. Insert all five jumpers in J39 (schematic Fists AB 2009

page 9), as illustrated in Figure 37, in order to
connect all SPI signals to J40 (and ultimately
the SD/MMC memory card).

Note that the memory card can only be
interfaced in the simpler and lower data rate
SPI-mode.

Also note that J39, pin 9-10, is optional. Itis a
card detect signal (active low) that is

J39, pin 9-10.
Not always
needed.

connected to GPIO_38. Itis not always N ;' §'

needed. If not, simply do not insert this jumper o o o8

and GPIO_38 can be used for other purposes. 200000
, . . (I XJ £ X

Note that some jumpers can interfere with the Son '5 53

SPI-communication. J58 (schematic page 10) hwo e Qe

must not be inserted. J41 (pin 1-2, schematic B L

1
1

page 9) must not be inserted.

In order to connect GPIO_30 to CS signal of
J40 (the SPI-SSEL signal), set jumpers for J55
according to Figure 38.
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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.

o OLED display, see schematic page 10, OLED1. See subsection 4.4.1
o Dual UART (SC16IS752), see schematic page 10, U19. See subsection 4.4.2

441 OLED Display

The OLED display, OLED1 (schematic page 10), can be connected either to the SPI-bus or the 12C-
bus. Always insert a jumper in J44 (schematic page 10) in order to allow GPIO_29 to control the
OLED-voltage (about 11V). See Figure 39 for details.

o For SPl interface (default), insert jumpers in J42, J43, J45 pin1-2 and J46 pin 1-2 (schematic
page 10), as illustrated in Figure 39. Note that SPI mode is illustrated by blue jumpers.

e For 12C interface, insert jumpers in J45 pin 2-3, J46 pin 2-3 and J47 (schematic page 10), as
illustrated in Figure 39. Note that I2C mode is illustrated by yellow jumpers.
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: S BRI W e o.cor o EEE
". mmries SR A OERICSE S s 6o
w:.chED S M0 wm - VDEB N W e [l 33353
Wi Up U e oo ip 38
@*.ﬂ.ﬂﬂ (52 S R —
T il <61 5[@ @5 e RYB | @
CEE RTSB
W | ced s @ @ oml .3
@ o B177 C63 — =_ crsa|@
@ SRS A L Y = = oo
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® = = m S = = e |@® ||||
s = E
.. = =- ;00 %gu_mﬂs.ﬂ %
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a.n.m:!ﬂ-&m%&EEaa.ELn.n.-—qa.EEEDE:'Jaﬁ

455.. HE NN |llll....ll..l |
HeseoseosacseooooooeeoolNs N
5000000 ee " I FUEILEBNEE
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442 Dual UART SC161S752 - U19

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

e ForI2C interface (default), insert jumpers in J48 pin 2-3, J49 (schematic page 10), as
illustrated in Figure 40. Note that I2C mode is illustrated by yellow jumpers.

e For SPlinterface, insert jumpers in J48 pin1-2 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 GPIO_33. 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.

Note that some jumpers can interfere with the SPI-communication. J58 (schematic page 10) must not
be inserted. J41 (pin 1-2, schematic page 9) shall normally not be inserted unless only the 7-segment
display is used.
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Heo oo oeooeone e oo HNE
5 5 o000 e lI."éTgﬁﬁ %E%”TJE"“’%‘“;‘B
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25 reoa™ R alg EE,' d% E §;§
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4.5 USB Device

The LPC176x/LPC1343/11U14 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. Also note that
LPC11U14 has a mini-B USB connector on the LPCXpresso target board which is better to use.

The USB power signal must be connected to the VBUS sense input, GPIO_25-VBUS. This is
accomplished by inserting a jumper in J12, pin 1-2. See Figure 41 for details.

/o m|: 2
. o 2
: T IR I T
58x888 %288 o8
B B W 2 a8 & @ ¢ B b oheba
m.lﬂnlllllllll
Hoeolojeoeooejoecooe
3 5 o000 00 00 "%
%4125223443.1-1'3.%5&" W o=
= (] = | @ o™
® 83 mnid 29 g8 85
m -
B E'EKEEEE SI o3 EE N g
@ [EERoy " R g 44 %
mmpee T % 157 ]
® Emcs B (]
.§R103 h
- Y O mamRL00

J14 lower: USB connect controlled by
GPIO_19-USB_CONN.
J14 upper: USB connect always on.
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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 GPIO_8, GPIO_9,
GPIO_10, GPIO_31 and GPIO_32

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 GPIO_16-
WAKEUP. See subsection 4.6.2

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

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

Upper pos.: BL-button to GPIO_37 (which is P2.10 on
the LPC176x)
Lower pos.: BL-button to BL_EN (GPIO_24-BL_EN)

461  Push Button (BL) - SW3

See Figure 22 on page 28 for J13 settings
(schematic page 5). A jumper must be inserted

[

in J13, pin 1-2 in order to connect the signal o - & é N o _BE oo 0 s ew o oo
from SW3 to GPIO_24-BL_EN (which is the 5838805, " 55 o8y 88 858
H B B i 30 A B @ o¢ o o¢oaopeda & oa- B f o
It\)/lo&[.ll?:)der enable pin for most LPC1xxx . commEmEmEmEEoOCOO NN
= L 000000 X X X X 00N
The LPC176x use another bootloader enable 3 80 0ejeeee "t IV
pin (P2.10, which is the GPIO_37 signal on the -"%225%%”‘%4“;%? T 3s 8857 J3
LPCXpresso Base Board). Use J62 to select . EE 1?33'3 oo g 73 25 3 £ 3
where to connect the BL-button, SW3. See » %%‘Efélg S8 8 542 3
Figure 43 for how to set jumper. p EENS 4 57 I H w5833
B zEERO 2

46.2 Push Button (WAKEUP) — SW4

GPIO_16-WAKEUP 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 50 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 44. This will connect the
two signals (QA and QB) to GPIO_12 and
GPIO_13, respectively.
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46.4 Temperature Sensor — U7
The output signal from U7 (schematic page 6)

[

w2 J50
can be connected to either GPIO_4 or o~ §8 RO gF a9 0 IR
GPIO_17. J25 selects which. See Figure 45 22822 Jag B E,Dg 3 8F & g8
for jumper details. J“..II!}IIIIII.'..IIII
J26 can set the TS0/TS1 configuration inputs 5- ; : ; : : : : ::79,. *% .g: Q.N:Q.J:u!
of the temperature sensor. An inserted jumper 7012 723063 J13.45 345 JI5 6% amd B8 z
pulls the respective signal low. The signal is 3z ®N5F dd 08 Ry 537 ¢ S
high when leaving the jumper position open. s RS o DL B E 4 F
mmRoL, S 8 g3 08 2
b BRwed & ° 923
P mmces by
] 03 -
ool

o
Upper pos.: U7 to GPIO_4

Lower pos.: U7 to GPIO_17
~—

25856 B3
i e OF e

gIE”E R

c23
R85
RO7

Ccia
J]::l
1]
[(mim c24
W R9&
(ol Ri02

3@
2

— :
Right: J26, pin 1-2 (U7-TS0)

) RGE R93 R4
Left: 326, pin 3-4 (U7-TS1) T
N— czz [ ||ll| PADL
"u7?
47 PWMIO

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:

o 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.

4.71 RGB-LED, LED3

Insert the three jumpers in J23 (schematic s ER ﬂlliéil R195
page 6), as illustrated in Figure 46. GPIO_28 393 g5 88 .
controls the red LED. GPIO_14 controls the .‘L alzZc o 26 g
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blue LED. GPIO_29 controls the green LED.
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PWM Low Pass Filter to Analog Signal, U9

Insert a jumper in J31 to connect signal GPIO_14 to the low pass filer implemented around U9. The
PWM input signal and the low pass filtered result are available on pads. See Figure 47 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 GPIO_21, GPIO_22 and GPIO_23 to control the
amplifier. See Figure 48 for details.
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The LPC1xxx is connected to a number of peripherals directly via analog input pins:

o 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

Insert jumper in J27 to connect the analog
signal from the trimming potentiometer to
GPIO_11, which is an analog input of the
LPC1xxx. See Figure 49 for details.

492 BNC Analog Input, X2 and U8
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Figure 49 - Jumper Setting: trimming Potentiometer R105

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 GPIO_16-WAKEUP. 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 50 for

details.
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Figure 50 — Jumper Setting: BNC analog input, U8
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410 LPC176x and mbed: USB Host, CAN and Ethernet
There are three peripherals that are only valid for the LPC176x and mbed module:

o USB Host (J60), see schematic page 5. See subsection 4.10.1
o CAN (U4), see schematic page 5. See subsection 4.10.2

o Ethernet connector (J19), see schematic page 5. See subsection 4.10.3

4101 USB Host - J60/J61

The LPC176x and mbed module have USB
Host functionality. On rev B of the LPCXpresso
Base Board a USB Host interface has been
added. Insert all three jumpers in J61. See
Figure 51 for details.

Note that the USB Device interface (X1
connector) cannot be used at the same time I
as the USB Host functionality.

756 | M
Red R&6 RG8

4102 CAN-U4

The LPC176x and the mbed module has a -
microcontroller that has a built-in CAN \g—" S :|§, 5 ooz §8 o9
controlled peripheral. U4 (TJA1040) is an eesg8f )88 8¢
external CAN transceiver, see schematic page OO EEEEEEEEN®4
5. “meole[e]e/e[e]e/e[eeed
J1TC
Insert jumpers in J12, pin 2-3 and J13, pin 2-3 sEloleleolejelelon st
to connect the CAN transceiver to the 53 ®MEF 88 18 KNP
LPC176x/mbed module. See Figure 52 for . B s 8 & ;' f 2 BN @ ;
details. : aed = 0 $3 5 »
Note that even though the other LPC1xxx ® §E§§3 5 "
processors do not have a built-in CAN —_— A

controlled it is possible to create a CAN
controlled in software (at least for low bit
rates).
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410.3  Ethernet-J19

The Ethernet connector (J19, schematic page
5) is connected to the socket for the
LPC176x/mbed module. The Ethernet PHY is
on the LPCXpresso LPC176x/mbed module.

There are two LEDs inside the J19. Note that
the LEDs are not controlled by the Ethernet
PHY. They have to be controlled by software.
See Figure 53 for details about J21.

sons

] Heoe® 7

L X ) L X ] i

9 10 JI19 11 12 gt

Jgl ™

J21

Figure 53 - Jumper Setting: Ethernet Connector, J19
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5.1 Expansion Connectors

All LPC1xxx pins, except the USB and Ethernet 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 54 for details. Picture below show rev A of the board but rev B is exactly the
same for J5 and J6.
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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.
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Note that the pin names/text is valid for the LPC1343 (for which the LPCXpresso Base Board
was originally designed). Gradually more and more LPCXpresso target boards have been
added and signal names on the schematic have changed to generic names. Be sure to
understand the connection between the two naming conventions.

All PIO-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
1).

The male expansion connector (J5) can use a standard 50 position IDC 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 different LPCXpresso boards. This chapter explains the
differences.

Note that the signal names printed in the PCB of the LPCXpresso Base Board follow the
LPC1343 board since this was the first one created. The signal names in the schematic have
changed to more generic GPIO_XX names when more LPCXpresso target boards were
developed.

See chapter 5 for pin usage with the generic signal names. There is an Excel sheet on the support site
that contains information about all different LPCXpresso target boards and the pin connections.

6.1 mbed

This document describes the LPCXpresso Base Board from the perspective of connecting it to
LPCXpresso boards with LPC1xxx processors. 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 55 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 55 - mbed module mounted on LPCXpresso Base Board

The mbed module has a powerful processor that has built-in peripherals for USB Host, CAN and
Ethernet. The LPCXpresso Base Board has special support for this in the form of:
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- USB Host connector (J60, see schematic page 5)
- 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 GPIO_21, GPIO_22, GPIO_23.
- No card detect signal from SD/MMC memory card interface. Lack signal GPIO_38.

- J58 must be inserted when accessing the OLED in SPI mode. This is because the signal
GPIO_35 is not available on the mbed module (the signal is used as D/C input signal for the
display). Insert J58 and signal GPIO_2-MISO can be used for control. Note that signal naming
above follow LPCXpresso base board naming, which is not the same naming as the mbed
module has. See Figure 56 for details where to find J58.

- Dual UART (SC161S752) must be interfaced via 12C (not SPI). Lack GPIO_36, which is used
as SPI-SSEL for the chip.

- Lack GPIO_17: used as RTS for RF-module (U23), also used for temperature alternative 1
output (U7).

- Lack GPIO_18: used as TX_EN for RS422 (U6) (can however use GPIO_28 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.
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See chapter 5 for pin usage of the mbed module.
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6.2 LPCXpresso LPC11C24

The LPC11C24 has fewer available GPIO pins since the on-chip CAN transceiver requires some pins.
There is an Excel sheet that can be downloaded with the pinning of all LPCXpresso modules. This
together with the table in the beginning of chapter 5 gives the differences (compared to the
LPCXpresso LPC1114 Board) that must be considered when using the LPCXpresso LPC11C24

Board:
e Pin42:Is P1.9 on LPC1114 but P3.3 on LPC11C24. This affects control of the red LED in the
RGB-LED.
e Pin46:Is P2.4 on LPC1114 but P2.6 on LPC11C24. This affects how to detect the joystick
down key.

o Pin47:Is P2.5 on LPC1114 but not connected on LPC11C24. This has affect in the irq signal
on the base board.

e Pin48: Is P2.6 on LPC1114 but not connected on LPC11C24.
e Pin51:1s P2.9 on LPC1114 but not connected on LPC11C24.
e Pin53:Is P3.3 on LPC1114 but not connected on LPC11C24. P3.3 is connected to pin 42.

6.3 LPCXpresso LPC176x

6.3.1 GPIO_21/22 needs pull-up resistors

The LPC176x cannot control the signals GPIO_21 and GPIO_22 since these signals connect to P0.27
and P0.28 respectively. These are open drain pins and need pull-up resistors to be able to output a
high signal level. This means that it is impossible to adjust the LPC4811 volume (since the
GPIO_21/22 pins will be constantly low). In order for this to work, simply add pull-up resistors to each
of these pins. 5K-10K ohm is a suitable value on the resistors.

6.3.2 ISP mode UART availability

When setting the LPC176x in ISP mode, J62 shall not be in the default position. See section 4.6.1 for
details about setting. Note however that even though it is possible to set the LPC176x in ISP
mode it is not possible to download a program image without an external adapter (not included)
that connects to UART#0.

6.3.3  Analog input filtering

It is recommended to add filtering capacitors on the analog inputs, in the 100nF to 1uF range. The
LPCXpresso target boards are build on 2-layer pch:s and from a noise and grounding perspective, the
layout is not optimal. Adding filtering capacitors (and low-pass filters in general) on the analog signals
will improve accuracy and reduce noise in the ADC conversion.
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7 Mechanical Dimensions

Figure 57 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.

J60 center line
(1170, -) mil
[29.72, -] mm

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

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

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

X1 center line
(795, -) mil
[20.19, -] 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:

¢ 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
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 GPIO_11 Does Not Reach Zero

The trimming potentiometer (R105) can be used to create an analog voltage to GPIO_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 GPIO_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 GPIO_11.

Solution: Make sure that GPIO_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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9 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 LPC1xxx Datasheets, User's Manuals and Erratas
http://ics.nxp.com/products/Ipc1000/all/

[2] LPC1000 Yahoo Group. A discussion forum dedicated entirely to the NXP LPC1xxx series of
microcontrollers.
http://groups.yahoo.com/group/lpc1000/

[3] LPC2000 Yahoo Group. A discussion forum dedicated entirely to the NXP LPC2xxx series of
microcontrollers.
http://groups.yahoo.com/group/lpc2000/

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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