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1 Package Contents

MINI-MAX/ARM-C or -E Micro-controller Board
NULL Modem Serial cable
6VDC Power Supply

2 Hardware Setup

1. Place the MINI-MAX/ARM Microcontroller board on a clean, non-conductive surface.

2. Connect the provided 6VDC power supply plug to the power jack on the MINI-MAX/ARM. Do
not connect the power supply to the outlet yet.

CAUTION: Do not use a power supply other than one that is supplied or approved by BiPOM
Electronics. Use of another power supply voids the warranty and may permanently DAMAGE the
board or the computer to which the board is connected !!!

4. Connect the MINI-MAX/ARM to an available serial port on the PC using the supplied serial
cable as shown below.

5. Connect the 6VDC power supply to a suitable wall outlet.

B M- & $2ARM ]'J

aas]

Pamwer Supply




3 Software Installation

MINI-MAX/ARM supports various programming languages such as Assembly, C or BASIC.

Virtually any programming package that supports the ARM microcontroller can be used.
Additionally, BiPOM offers the popular ARM Development System that consists of

Micro-IDE — A Windows IDE for microcontroller development
GCC (GNUARM) C Compiler, Linker
Downloader for MINI-MAX/ARM

1
1
1
1 Project examples for MINI-MAX/ARM

3.1 ARM Development System

3.1.1 Installing ARM Development System
Download ARM Development System from:

http://www.bipom.com/armdev.php

Open the zip file arm7dev.zip and install by running setup.exe.

A Welcome screen will appear:

Welcome |

YWelcame to the Micro-lDE Setup program. Thiz
pragram wWill ingtall Micro-IDE on pour computer.

[t iz gtrongly recammended that pau exit all Windows programs
before running thiz Setup program.

Click Cancel ta quit Setup and then cloze any programs pau
have running. Click Mext to continue with the Setup program.

WARMIMG: Thiz program iz protected by copyright law and
international treaties.

|Inauthorized reproduction or diztibution of thiz program, or any
portion of it, may result in severe civil and ciminal penalties, and
will be progecuted to the mawimum extent poszible under law.

Cancel |

Click on Next. End User Agreement will appear:


http://www.bipom.com/armdev.php

Software License Agreement |

Pleaze read the following Licenze Agreement. Press the PAGE DOWH ke to zee
the rest of the agreement.

|
EMD USER LICEMSE AGREEMEMT FROM BiFOM Electronics

Fleaze read the following End User Licenze Agreement ["EULA"] carefully. The ELILA i=
a legal agreement bebween you the uzer and BiIPOM Electronics for the uze of Micro-DE
[ the "Saoftware” 1. Thiz ELLA containg the conditions under which you may uze the
zoftware as well az warranty and liability dizclaimers. By installing, copring or using the
Software, you agree to be bound by the terms of thiz ELILA. |F you do not agree to the
terms of this EULA, do not ingtall, copy, or uge the Software. This Software is protected
by capuright laws and international copyright treaties, as well az ather intellectual property
lawes and treaties. Thiz Software iz licenzed, not zold.

Far mare infarmation about Micro-1DE, see the About bow under Help menu in this
program. To learn maore about BiPOR Electronics and itz products, wisit j

Lo pou accept all the terms of the preceding License Agreement? |f pou chooze Mo, Setup
will zloze. Taingtall Micra-lDE . vou must accept thiz agreement.

< Back Tez Hao |

Please read the agreement and click Yes if you wish to continue with installation.

Enter your name, company ( if applicable ) and serial number:

T ——— |

Please enter your name, company name and zerial number belaw.
'ou may leave the zenal number figld blank to run thiz software in
zize-restncted demao made.

i e IiaCkI

Compary: |BiF'EIM Electranics, Inc.

Senal: I'I

< Back I Hest » I Cancel

You can enter any Serial Number here in the Serial field. Click Next to continue.




Select the disk location where the software will be installed. Using the default
location of c:\bipom\devtools is recommended:

Chooze Destination Location |

Setup will ingtall Micro-IDE in the fallawing Falder.
T inztall ta this folder, clhick Nest.

Toinstall to a different folder, click Browse and zelect another
falder.

Y'ou can chooge not ta install Micro-lDE by clicking Cancel to exit
Setup.

C:hbipomtdeytonolzh, Browse... |
Cancel |

Click Next. Select the Program Folder where the icons for Micro-IDE will be installed.
Default selection is Micro-IDE folder.

" Destination Folder

< Back

Select Program Folder ]|

Setup will add program icons ta the Pragram Falder listed below.
'ou may twpe a new folder name, or zelect one from the exizting
Falders list. Click Mest to continue.

Program Folders:

E wizting Folders:

G ames ﬂ

GMUARK

Google Deskiop

Google Earth J
Google pdater

Intel[R] M atrix Storage b anager

Maintenance

b atrine b ultirnedia

< Back I Hest » I Cancel |




Click Next. Micro-IDE will be installed and you will see the progress:

Micro-IDE

[ Bancel ]

O[]

When the installation is complete, you will be given an option to start Micro-IDE now:

Setup Complete

Setup haz finizhed inztalling Micro-IDE on vour cormputer,

Setup can launch the Read Me file and Micro-IDE. Chooge the
options you want below,

[ I would like to launch Micro- DE

LClick Finizh to complete Setup.

< Black I Finizh I




Uncheck the option and click Finish button to finish the installation.
3.1.2 Installing GNU ARM C Compiler
Download GNU ARM C Compiler from:

http://www.bipom.com/armdev_down.php

by clicking on the
GNU ARM C Compiler <version> Free Download
link ( where <version> is the latest version number )

Download and run this file and a Welcome screen will appear:

=1

Welcome to the GNUARM Setup
Wizard

Thig will inztall GHUARM 4.7.7 on vour computer.

It iz recommended that vou close all ather applications before
continuing.

Click Mesxt to continue, or Cancel to exit Setup.

Cancel |

Click on Next. License Agreement will appear:


http://www.bipom.com/armdev_down.php

Il

License Agreement
Pleasze read the following important infarmation before continuing.

Please read the following License Agreement. vou must accept the terms of this
agreement before continuing with the inztallation.

GMU GEMERAL PUBLIC LICEMSE ﬂ
YWergion 2, June 1991

Copyright [C] 1989, 1337 Free Software Foundation, ne.

59 Temple Place. Suite 330, Boston, Ma 027171711307 US4
Everyone iz permitted to copy and distribute verbatim copies
of thiz licenze document, but changing it iz not allowed.

Prearmhble

The licenszes for mozt software are designed to take away your j

{* | accept the agreemenk

| do not accept the agreement

< Back I Mext = I Cancel

Please read the agreement. If you wish to continue with installation, select “I accept the
agreement” and click on Next.

Now you can select destination location:
i
Select Destination Location
“Where should GHUARM be installed?

-;J Setup will install GHIJARRM inta the following folder.

To continue, click Mest. IF you would like o select a ditferent folder, click Browse.

|E:'xF'ru:ugram FileshGMUAR Browse... |

Af leazt 105.2 MEB of free disk space iz required.

< Back

Cancel |

Using the default location of C:\Program Files\GNUARM is recommended. Click on Next to
continue.




On the next page, you can select components to install. Just keep the default settings if you don’t
know which to select:

ENSetup — GHUARN

Select Components
YWwhich components should be installed’?

Select the components pou want to install; clear the cormponents pou do not want to
inztall. Click Mest when pou are ready to continue.

Full inztallation

- [A ARM-THUME Irtenmorking 1.7 ME =]
THUME 233 ME
[ THUME Libraries 11.EME
-[¥] &RM-THUME Interwarking 1.7 B
Flaating Paint Uit 247 MB
-[¥] FPU Libraries 116 ME
> Mo Fast Multiplier 11.6ME
‘.. [#] ARM-THUME Interworking 11.6ME

Current zelection requirez at least 2947 MB of disk space.

< Back I Heut = I Cancel

Click on Next to select the Start Menu Folder where the shortcuts for GNUARM will be installed.
Default selection is GNUARM:

Il

]
Select Start Menu Folder
YWhere should Setup place the program's shortcuts?

Setup will create the program's shorbcuts in the fallowing Start Menu folder.

To continue, click Mest. If you would like o select a different folder, click Browse.

|GNLI£-'«HM Browse... |

[~ Don't create a Start Menu folder

< Back

Cancel |

Click on Next to select Additional Tasks:



Il

Select Additional Taszks
YWwhich additional tazks should be performed?

Select the additional tazks pau would ke Setup to perform while instaling GHUSEM .,
then click Mest.

Additional icong:
¥ Create a desktop icon
Cygwin options:

W Install Cygwin DLLs [OMLY in case you don't have or don't use Cegwin)

Cancel |

The option “Install Cygwin DLLs” should be checked. Uncheck this only if you are sure that you
had installed Cygwin previously on your computer.

Click on Next. The Ready to Install page now appears.

EfSetup - GHUARN ) O] x|
Ready to Install

Setup is now ready to beain instaling GHUARKM on vour computer.

Chick Inztall to continue with the installation, ar click Back if you want ta review or
change any zettings.

Deztination location:
E:%Frogram FileshGMLAR R

Setup hpe:
Full ingtallation

Selected components:
Little E ndian
LE Libraries
Mo Fazt Multiplier
AFM-THUME Intenworking
THUME
THUME Libraries

K

< Back

Click Install. GNUARM will be installed and you will see the progress:
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il

Inztalling
Pleasze wait while Setup install: GNUARM on your computer.

Extracting files...
C:%Program FileshGHUARMMncludec++44.1 1 am-elbitshstde++ b.geh 0 0g.gch

]

When the installation is complete, following page will appear:

I

Completing the GNUARM Setup
Wizard

Setup has finished inztalling GMUARM on your cormputer. The
application may be launched by zelecting the installed iconz.

Click Finish to exit Setup.

W itdd the executables directary to the PATH wvariable

Click Finish button to finish the installation.
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3.1.3 Downloading Example Programs

After installing the software, you can build programs and download programs to the MINI-
MAX/ARM board. Follow the steps below:

1. Make sure the board is powered and connected to the PC as described in the section
Installing the Hardware.

2. Run Micro-IDE from Windows Start menu. When Micro-IDE starts, the Project Selection
window appears:

Welcome |

wielzame ta Micra-lDE Program Development Enviranment,

"What do you want to start with:

™ Create a new project

. : Cancel |
(O Cpen existing project

¥ Shawe this dialog at startup.

Click OK to select an existing example project.

ARM Development System is distributed with several example programs that illustrate how to
program the ARM micro-controller. Example projects are located under the Examples folder
under following folders:

“bipom\devtools\ GCC \AT91SAM7",

"bipom\devtools\ GCC \LPC23xx”

“bipom\devtools\ GCC \LPC2000"

3. Open the example project Hello.prj from

C:\bipom\devtools\GCC\LPC2000\examples\Hello

12
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] s Eait Yiee Puild Pesgect Gebag [ealy Qisdes Ealp <
|DEE@ B & EED e 0 aE R

mECEEEAD||REE A RGN b S .

Werknare alm [ e rerra s sses s ssnnnassnamsssnassansasssamsasassnanssssnasena s s msaaanana s -
i
:-":uu-‘ Frajaat Fide | This module iz presented bere only to serve as a sample [or
Dnatts. ¢ | LECZ138 program development.
A BiPOM Electronics provides this module as 1z and
A dows not guarantee ites [fumctionality or suitability for a particular purpose. E
i.‘ Ploase e-mail sny quostions and suggestions to techébipom.com
H Module: hello.c
H
B Fevision: 1.01
:: bescription: Simple “Hello World® example
H This program is writtes wsing GH ARM Compiler (www.gnuarm.org)
H |
| |
= Etandard inocludes. =~
l#inciude <stdio.h}
#include <stdlib.h¥
#include <string.hk
<= LibHipom includes =~
#include <init.hd
#include {uart.h
rx
ant main (wvoid]
o [nitialize the system. WUWART: 19200.8.H.1 =~
Instislazef): -
wartlPots "o rHello world");
. ' p—y—— ] 3
| AR -
et - 5 .
]
K|
¥
€ *
© Budd [Dokug | Findtin Fles 1 ] Find in Fles 2 [ Loader |
iy Ll Cd)  Diwessssnised [ [ [ [

4. Click the Build button on the main toolbar. This will build the Hello project:

If the project builds successfully, you should see a message indicating no errors on the Output
Window:

||:|I Compiling C:ibipomtidewtools GO LPCE000 examplestHellothella, o. ..
- Linking hello. out ...

GHI 1d wersion 2. 17

Generating “hella hex'. ..

13



5. Download the executable (hello.hex) file to the board by selecting Download under Build menu:

D@ s =8 0 & & CNE

Download button

LX)

If the MINI-MAX/ARM board is powered and connected properly to the PC, a progress dialog will
appear:

T
a7
ERRRERRENER

Cancel

The progress dialog will disappear following a successful download. Details of the download are
shown on the Output Window:

X
A

Mini-Max/ARM 1,04 Loader

The reserved ARM inkerrupt vector location (0x0000 0014) = B4Z04FA4
‘Waiting For board tao initialize. . .
Svnchronization. ..

Success synchronization

Specify 14,746MHz frequency...

Success Frequency

Disable Echo. ..

Echo is disabled

et Loader Version...

Loader version: 2,11

Gek Part ID. ..

PartID: 196359

Unlocking..

IInlok, Ok

Downloading ‘hello,. hex', ..

Success wriking 4096 bykes, 00000000-00000FFF
Download is completed

¢ | 1]
Buid | Debug | Findin Files 1 | Find in Files 2 | gader
Ready

When the download is finished, the progress indicator disappears. This means that the board has
received the program successfully. After the program has been successful downloaded, it can be
started using the Mode button on the main Toolbar:

LX)

Mode button
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Mode button puts the board into Run or Program mode. In Run mode, the microcontroller is
executing the program in its memory. In Program mode, the microcontroller is in Reset state so
no programs are running. In Program mode, microcontroller’s flash memory can be changed and
a new program can be downloaded.

6. Open the Terminal window and set the correct baud rate.
Before you can run the program you are suggested to open the Terminal window first, else you

cannot see the result of the example program. Following are the related buttons on Terminal
Toolbar:

B 8 [ B 9% [ | & @

I
Open Terminal

Clear Terminal

Disconnect Terminal

Connect Terminal

Connect Terminal - When you click this button, the terminal opens and connects to the selected
COM port. So if the MINI-MAX/ARM board sends data to its serial port, we will see messages in
Terminal window.

If you type any characters in Terminal window, this data will be sent to the MINI-MAX/ARM board
through COM port to which Terminal is connected.

Disconnect Terminal - Disconnects from and closes the COM port.

Open Terminal - Open Terminal window or Hide it.

Clear Terminal — Erases the contents of Terminal window.

To specify the options for Terminal, select Tools menu and select Options to open the Options
dialog. Switch to Terminal page:

15



x

Edtor  Teminal | Loader |

Carmmmunication
Baud Rate Parity Carm Part
m + COM1 " COMS
* MNone " COM2 " COME
D ata Bits " Odd " COM3 " COM?
7 8 " Ewven " COM4 " COME
Echao  Stop Bits

C O @ onl| *1 2

- Logging -
[~ Logto fle

Log file name: | . ~|

Fart Selection

Sample

— [ AaBbCcKxYyZaz

| 1] l Cancel ooy Help J

Select the correct PC COM port that you have connected the MINI-MAX/ARM. Other settings
should be set as below:

Baudrate: 19200

Parity: None

Data Bits: 8

Stop bits: 1

Echo: On — Micro IDE prints in terminal window what user types; Off - Micro IDE does not print in
terminal window what the user types.

Click the OK button to save the setting and close the Options dialog.

7. Run the example program.

The Mode button is Red in Program mode and Green in Run mode. Following a download, the
Mode button will be Red. Click the Mode button to change the mode to Run mode. The program
hello.c that you just downloaded starts executing.

You should now see the message “Hello World” being displayed on the Terminal window.
Congratulations!!! You have built and executed your first program on the MINI-MAX/ARM.

Click the Mode button once again so it turns Red. The board is in Program mode

16



3.1.4 Writing Your Own Programs

3.1.4.1 Creating Projects

To create your own project, select Project menu and select New Project. This will display the New
Project dialog:

Hew project il

It 15 recommended HOT to put spaces
in project name as some toollkits may

Location II::'\test| M

Froject I'ZESt

Toolkid |GHUARMT LFCZ000 =|

Debugger: I[no debugzger] LI
Mamufacturer I LI
Chip ID | -]

Enter the name of the new project and its location ( this example uses test as the project name
and c:\test as the project location ). Select GNUARM7 LPC2000 as the Toolkit. Click OK; the new
project with the name of test under c:\test will be created.

Create a new C file for the project. Select File menu and click New File. The New File dialog
displays:

x

[V #dd to proj.

C Header File
A=m File
Listing File

Filename

Itestl

Location

IC:"xtest Brnwsel
0K | Caneel |

Check Add to project option and enter the Filename “test”. blank C file ( test.c ) will be created
and added to the test project:

17



Type the C Language sentences into test.c as shown below. The program should now look like
this:

[T -lojx|
#include <stdioc.hy |=|
#include <stdlib.h:>

#include <hipomtypes.h>
#include <thl.h>

int main (wvoid)

TE1 LedOM(TE1_GREEW LED BIT):

.

] 2

This program will turn on the Green LED on TB-1 Training board, if TB-1 is installed. Build the
program by clicking the Build button. If the program builds successfully, you will see the following
messages on the Output Window:

Compiling c:\test\test.c...
Linking test.out ...

GNU Id version 2.17
Generating ‘test.hex’ ...

3.1.4.2 Downloading the program

Download the program to the board by clicking the Download button on the main toolbar.
Run the program by clicking the Mode button on the main toolbar ( The Mode button should be
green now ). You will see the Green LED on TB-1 turning on if TB-1 is connected.

Congratulations!!! You have built and executed your first GNU ARM C program on the
MINI-MAX/ARM.

18



4 Expanding Your System

4.1 Connecting Peripheral Boards

MINI-MAX/ARM can be connected to a wide variety of low-cost peripheral boards to enhance its

functionality. Some possibilities are:

Prototyping board (PROTO-1)
Training Board (TB-1)
Digital Input/Output Expander Board (DIO-1)
Analog (ADC and DAC) Input/Output Boards (DAQ-2543, DAQ-2543-DA1)

Relay peripheral boards (RELAY-1, RELAY-2, RELAY-4REED)

Real Time Clock boards with a Multi Media Card socket (RTC board, MMC/RTC board)
A peripheral board with four 7-segment LED displays with decimal point (LED-1).

Peripheral boards can either be stacked on top of MINI-MAX/ARM using stand-offs or connected
in a chain configuration using flat ribbon cable.

The following Figure shows how MINI-MAX/ARM can be connected to a peripheral board in a
stacked fashion.

PERIPHERAL

MINI-MAX ARM ‘

INREE R

Il

BOARD

| = IO

STAMDOFF

BOARD

[ ]

The following Figure shows chain connection.

MIN-MAXARM

O

O

TRAIMING BOARD

]

FROTOTYPFING
BOARD

O

@)

O

O
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42 LCD

LCD connector on MINI-MAX/ARM serves various types of character and graphic LCD modules.
Please look at the “LCD connector” section of Technical Manual for reference.

4.3 Keypad

MINI-MAX/ARM provides a Keypad Connector that contains 5 Volt power and ground lines and
the 8 port lines of the micro-controller. It can be used to scan various types of keypads, such as 3 by
5 or 4 by 4. The lines can also be used as general-purpose inputs/outputs.

4.4 MicroTRAK

Please see http://www.bipom.com/arm7tk.php for training and project kits based on the MINI-
MAX platform.

45 Wireless

MaxStream, Inc. sells some wireless RS232 modules that you can use to interface our
microcontroller boards to each other through the wireless with rates up to 38,400 bps and up to
300 feet (90meters) indoor, 1000 feet ( 300 meters ) outdoor/line-of-sight range. We have tested
these modules with our microcontroller boards. Please contact us for more information.

5 Accessories

Please see http://www.bipom.com/peripherals.php for a full range of accessories.
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