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1. Introduction

To get the most out of the EDP platform it’s important to understand the concept of the EDP system
correctly. This is detailed in the user manual for the Base Boards which can be downloaded as a pdf
file RS EDP-BB-SystemBaseBoard User Manual Vx, from the RS EDP website.

The base boards come in both 2 position and 4 position formats and share a common user manual.
Please read this manual to get an understanding of the system.

Each of the Command Modules (CM) and Application Modules (AM) has its own user manual, so
again these documents must be read to get an understanding on how to use the modules.

Each of the boards comes with its own suite of software to fully exercise the EDP Application
Modules and the peripherals available on the MCU device.

An EDP system usually consists of one Command Module and one or more Applications Modules
plugged into a Base Board. A minimum system just has a Command module and Base Board, for
example a simple web server operating through an Ethernet connection.

The Command Module dictates whether the whole system uses a supply voltage of +3.3V or +5.0V.
This particular CM module use a +3.3V microcontroller (MCU) and so the board is configured as such.
The user can check the Vcc_CM signal on the Base Board break-out header to confirm the system
voltage.

There are 100 pins on the MCU of which 40 are made available on the mbed module. These are
connected via various link options on the mbed carrier to the Base Board. The Base Board (BB) then
provides these signals to the Application Modules thereby allowing the CPU Module to communicate
with the Application Modules.

As many of the MCU pins have more than one function it can make the mapping of the connections
rather complex so there are additional support documents available to help you with this. The first is
the Pin Allocation Spread Sheet. One spread sheet is available for each of the CM Modules. The one
for the NXP family of ARM-based modules is called:

Pin Allocation - 100 pin mbed Command Module Rev xx
This spreadsheet also forms part of the User Manual for the LPCxxxx CM modaule. It details which pins
are mapped to the Base Board backplane and the various link options which need to be configured to

connect them accordingly.

To get an appreciation of how the Application Modules are mapped to the backplane and how the
CPU Module can connect to them, a Mapping Aid exists. The one for the mbed module is called:

Mapping Aid RS-EDP mbed Rev xx
(Name may vary slightly for other NXP modules)

This mapping aid also forms part of the User Manual for the mbed carrier Module and at a glance
you can see what resources are required to get the best out of each Application Module.

Other useful documents you will need are the circuit diagrams for the modules you wish to use.
These are contained in the back of each user manual.

So before you start to use the RS EDP system make sure you have to hand the following documents:
e Base Board User Manual

e mbed CM module User Manual
e Application Module User Manuals (as required)
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2. Prepare to run the ‘Hello World’ Program

The ARM mbed module uses a completely different technique for program development than the
conventional locally-based IDE method which involves programming/debugging via a suitable JTAG
interface. Instead, all development tools are run from a remote server on the Internet at
http://mbed.org/ . You must log in to this site to register your mbed module which gives you access
to the Compiler and pages to document your activities.

2.1 Software requirements

There are no expensive additional software requirements for mbed! All you need to generate some
code in an object-oriented version of C language, compile it and program the mbed Flash memory is
available on the web site. Once it is plugged into an EDP system however, you may need the drivers
for any Application Modules you may be using and these can be downloaded from the RS EDP
website. You might not need these at all because the mbed driver library contains all you need to
drive, for example, an RS-232 port on the Communications module or the system 1°C bus. The
mapping guide will show which mbed pin functions are connected to corresponding busses on EDP.

Connect the mbed module to an Internet-enabled PC with the USB cable provided and navigate to
the mbed site with a suitable Browser. The module is powered from the USB connection and does
not need to be plugged into anything else at this point. Follow the instructions to link up your
modaule. You will also need to download a serial port driver and make sure you have a suitable serial
terminal emulator: Windows HyperTerminal is just about adequate, but it is recommended you use
one of the free alternatives such as TeraTerm.

2.2 Hardware requirements

As a minimum to get an EDP based system up and running you will need the mbed Carrier Module
(EDP-CM-mbed) and an EDP Base Board. A simple ‘Hello World’ program that flashes an LED on the
CPU module will work without the EDP, so to provide more of a confidence check the program used
here will also print ‘Hello World’ on a terminal emulator via an EDP Communications module (EDP-
AM-CO1).

mbed reset button

USB connector for
mbed programming

Note correct orientation of mbed on the carrier module
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3. Load and Run ‘Hello World’

3.1 Set up hardware

e Insert the mbed module into the adapter board. (Ensure correct orientation)

e Insert the complete CPU Module into a slot on the base board

e Use a USB cable to connect the mbed module directly to a PC USB port. Do NOT use the mini-
USB socket on the Base Board.

e Use an RS-232 serial cable to connect the ASCO port on the Communications module to a
COM port on the PC. If the PC has no COM port, use an RS-232 to USB adapter.

e Connect a +12V DC power supply to the Base Board.

3.2 Set up software

e Runa Terminal Emulator on the host PC, select the ASCO serial COM port and set it up for
9600 baud, 8 data bits, one stop bit and no parity.

e Login to the mbed website and start the mbed Compiler.

e Click on Import. Scroll down the list of available programs until you find EDP_Hello_World.
Click to select it and then click the Import! button.

/7 mbed Compiler - /EDP_Hello_World - Microsoft Internet Explorer provided by Electrocomponents v1.1 o =] |
Elle Edt View Favorites Tools Help ‘ 7
= . n 3

Q.0 .0 @ ©|w & = @

Back Forward Stop  Refresh  Home Favorites  History Print  Research
Address [&] hitpsfjmbed.orgjcompi 7] | Links ] Amends & Designspark ] Google ] Images ] Incidents ¢ Linkedin &] Microchip ] NEWS £]NPI &) WPINew @RS &) Techbies »| @y~
mbed Compiler - /EDP_Hello_World

Q New Impert ] Workspace e save [ save Al ¥ Compile ) Undo 4 Redo @4 Find N Format S Print mbed NXP LPC1768

Program Workspace Import Import Details

3] my Programs Import a program, a library or files from mbed.org

B [J] cM-MBED-RS_EDP_Test et Ta
d EDP_] 4 - gs: EDP Getting Started Hello World RS
# ) EDP_nalogue Enfer'3 URL or select from the ket Author: William Marshall

&[] EDP_Hello_world mbed. 1 -12-16 10:57:
® % 0P mbed et L ec.om Source URL:  http:jjmbed.orgjusers/billmarshaljprograms/EDP_Hello_World/lihve6 Pubished on 2010-12-16 10:57:40
s Getting Started for the mbed
g srFos Import As: (& Frogram  Library € Files mddf(sw-zm?r:wg;)mm theRSEDP

(Embedded Development Platform).
Target Name: EDP_Hello_world
Local Machine Go to program home page {new window)

Listing published programs on mbed.org

Programs | Libraries | Bookmarked

Name Tags User Modified Description
EdgeCounter levoet 21 Dec 2009 EdgeCounter on mbed Counts Fz
=T o World|Wiliam Marshall |2 hours, 26 minutes ago|Getting Started program for the

EDP_mbed_Demal EDP RS SRFOS Willam Marshall 2 hours, 31 minutes ago Demonstration program for mbe:
ElecPneushifter_4 Joel Vard 2Zweeks, 3days ago  Pneumnatic shifting mechanism. T
EncoderRead Encoder quadrature James Spadavecc 19 May 2010 Read a 3 pin quadrature encode
essai Thomas BENOIT 08 Jan 2010

q | Filter:|Search criteria I Match Case [~ Whole Word

Ready. NS

& [T T [ mtemet 4

e Compile, build and save the code to the mbed module in the normal way.

e The mbed should be RESET via the Base Board or the mbed RESET button. Either will work.

e After resetting, the MCU Flash memory will be programmed with the new code.

e The message ‘Hello World’ should appear in the Communications channel terminal window,
and User LED 1 will flash at 1Hz.
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/3 mbed Compiler - /EDP_Hello_World/main.cpp - Microsoft Internet Explorer provided by Electrocomponents 1.1

Fle Edt View Favortes Tools Help ‘ L
& - 0
Q. 0.0 B8 & v @2 @
Back. Forward Stop  Refresh  Home | Favorites History Print  Research
Address [&] https: /mbed.orgicompi 7| | Links &] Amends ] Designspark. £ Google  &] Images &] Incidents @] Linkedin &] Microchip 8] NEWS E]NPI E]WPINew @]RS ) Techbites »|&y -
mbed Compiles P_Hello_World/main.cpp
Fynew B import [ workspace | [l Save el Savedl | (¥ Comple | o Undo  cuRedo | @ Find | N\ Format | g Print mbed NXP LPC1768 ¥
Program e ‘ 1 /7 EDP & mbed Hello World Program WGH 2010 P
2 // Requires EDP-AM-COl communications module with PC COM port connection
CMHMBED-RS_EDP_Test_Set, 4 ginclude “mbed.h"
# [} EOP_analogue 5
=[] EDP_Hello_torld o Serial ASCO(p28, p27): // Set up EDP ASCO (default: 9600,8,N,1)
’ DigitalOut L1(LEDL):
=R 9 int main{) {
E ﬁ;"’”' ot 10 ASCO.printf (“\nHello Vorld\n“); // Print on EDP ASCO terminal
while(l) ( // Flash User LED 1
13 Ll = 1;
14 wait(0.5);
15 Ll = 0;
16 wait(0.5);
7 }
18 )
v
[ Gl L)
Compiler Output for Program: EDP_Hello_World | Ermorsio | warningsio | Infosio
Description Resource | InFolder Location |
|l — (5
Ready. \ \ s |
[€]pone [T [ okernet Y

4. Conclusion

Now create your own programs using the low-level device drivers from the mbed Handbook and
adapting high-level code from the Cookbook.
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5. Appendix 1 EDP I°C Bus Device Addresses

8-bit address format is used: the LSB is reserved as the read-write bit. These addresses are defined in
file: 12C-Directory.h

BaseBoard
BB_DIP = 0x40
8-bit DIP Switch
Address set by jumper link JP501 providing possible range of addresses: 0x40 (default), 0x42.

BB_EEPROM = OxA2
Serial 4KB EEPROM memory
Address set by jumper links J601 to J603 providing possible range of addresses: 0xAO, OxA2
(default), 0xA4, 0xA6, 0xA8, OxAA, OxAC, OXAE.

Communications Module EDP-AM-CO1
CO1_RTC = 0xA0
Real-Time Clock and SRAM
Address set by jumper link J304 providing possible range of addresses: 0xAO (default), OxA2.

Digital I/O Module EDP-AM-DIO54

DIO54_Out = 0x46
Digital output latch
Address set by jumper links B305 to B307 providing possible range of addresses: 0x40, 0x42,
0x44, 0x46 (default), 0x48, 0x4A, 0x4C, OXAE.

DIO54 _In = 0x44
Digital input latch
Address set by jumper links B302 to B304 providing possible range of addresses: 0x40, 0x42,
0x44 (default), Ox46, 0x48, 0x4A, 0x4C, OXAE.

Analogue Input Module EDP-AM-AN16
AN16_ADC = Ox6A
12-channel 10-bit Analogue to Digital Converter

AN16_Pot =0x58
Digital Potentiometer for setting filter cut-off frequency of channels ANO and AN1
Address set by jumper links J305 & J306 providing possible range of addresses: 0x58
(default), Ox5A, 0x5C, Ox5E.

Note that jumper links J204 & J205 select between CTRL_I2C (default) and 12C_GENO bus channels.

Dual BLDC Motor Module EDP-AM-MC2

MICROCHIP_MOTOR_DRIVER_BASE = 0x80
dsPIC U201
Address set by jumper links J201 to J203 providing possible range of addresses: 0x80
(default), 0x82, 0x84, 0x86, 0x88, 0x8A, 0x8C, Ox8E.
dsPIC U202
Address set by jumper links J205 to J207 providing possible range of addresses: 0x80, 0x82
(default), 0x84, 0x86, 0x88, 0x8A, 0x8C, Ox8E.

Note that spare addresses allow up to four MC2 modules per base board
Miscellaneous

SRFO8 = OxEO
Daventech SRF08 Ultrasonic Rangefinder module
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