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1. Overview

Thank you for your purchase of the MINI-MAX/AVR-Cirfgle Board Computer. MINI-MAX/AVR-C is a general
purpose, low-cost and highly expandable micro-ailer system. It is based on the ATMEL Atmega256®le-chip
Flash micro-controller. All Mini-Max/AVR-C boardse shipped with a pre-programmed serial boot loatleis way the
ATmega2560 Flash memory can be downloaded throughradard PC CONport. Through the boot loader, the MINI-
MAX/AVR-C appears to AVR Studio and other developintools as the ATMEL STK500 board. If the loadembt
present in ATmega2560 Boot Flash memory, pleasg# tlea special document from BiPOM on how to restbeeboot
loader:

http://www.bipom.com/documents/boards/mmavr/atm&§a2 bootloader.pdf

2. Tools

2.1 AVR Studio® 4 from ATMEL (vww.atmel.cony is a professional Integrated Development Envirentr(IDE) for
writing and debugging AVR® applications in Window$B/NT/2000/XP/Vista (32- and 64-bit) environmerks/R
Studio 4 includes an assembler and a simulator.

2.2 WinAVR (TM) is a suite of executable, open souscétware development tools for the Atmel AVR selgé¢RISC
microprocessors hosted on the Windows platform.AVR includes the GNU GCC compiler for C and C++.

2.3 Micro-IDE from BiPOM (vww.bipom.con) is a Windows-based Integrated Development Enwiemt for micro-
controller application development. The IDE prowde built-in terminal window to interact with MINMAX boards
through a PC COM port.



3. Softwar e setup

3.1. Download and install WinAVR frorhttp://winavr.sourceforge.net/

inAYR 20081205 Setup

Welcome to the WinAVR 20081205
Setup Wizard

This wizatd will guide you through the installation of WinavR
20051205,

1t is recommended that vou close all other applications
befare starking Setup, This will make it possible to update
relevant system files without having to reboot vour
compuker,

Click Mext ta continue,

inAYR 20081205 Setup oy ] =4
Choose Install Location
Choose the Folder in which ko install WindvR 20051205, @

Setup will install WinaYR 20081205 in the following Folder. To install in a different folder, click
Browse and select another Folder, Click Mext to continue.,

Destination Foldar

Browse. .. |

Space required: 119.2ME6
Space available: 6.5GE

< Back I Mext = I Zancel




WinAYR 20081205 Setup - =] =l

Choosze Components
“hoose which Features of WinawR 20081205 wou want ko install, @

heck the components wou want ko install and uncheck the components vou don't want to
inskall, Click Inskall bo start the installation,

Select components ko inskall:
Add Directories ko PATH (Reconmmended)
Inskall Programmers Mokepad

Space required: 119, 2MB

< Back I Install I Cancel

WinA¥R 20081205 Setup

Completing the WinAVRE 20081205
Setup Wizard

WinAYR 20031205 has been installed on vour computer,

Click Finish to close this wizard,

= Back I Finish I CACE|




3.2 Download and install AVR Studio 4.16 or later fréwttp://www.atmel.com/avrstudidlso download any service
pack for AVR Studio that may be available on ATM&kbsite. Service pack should be installed after At&dio has
been installed.

AYRStudio4 - InstallShield Wizard

Welcome to the Install5hield Wizard for AVRStudiod

dind on your computer. Tac

Cancel

InstallShield

AVRStudiod - InstallShield Wizard

Select Features

1 will install.

Instalf5Hiicld < Back H Mext > Cancel |




3.3 Micro-IDE is a part of BIPOM’s ARM Development $gm.

Download and install the development system fhdtp://www.bipom.com/armdev.php

Unzip thearm7dev.zigdile to any folder of your hard drivend runsetup.exe

Welcome (3]

YWelcome to the Micro-IDE Setup program.  This
program will ingtall Micro-IDE on your computer.

It iz gtrongly recommended that vou exit all Windows programs
befare running thiz Setup progran.

Click Cancel to quit Setup and then cloge any programs youl
have mnning. Click Mest to continue with the Setup program.

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

IInauthorized reproduction or distribution of thiz program, or any
partion of it, may result in zevere civil and criminal penalties, and
will be progecuted to the masximum extent pozsible under law.

Cancel |

Software License Agreement (3]

Pleaze read the following License Agreement, Press the PAGE DOWHN key to see
the rest of the agreement.

I
EMD USER LICEMSE AGREEMEMNT FROM BiPOM Electronics

m

Pleaze read the following End Uzer License Agreement ["ELILA'] carefully. The ELLS iz
a legal agreement between pau the uzer and BiIPOM Electronics for the uze of Micra-DE
[ the "Saftware" ). This ELILA containg the conditions under which you may uze the
zoftware as well az warranty and liability dizclaimers. By installing, copying or uzsing the
Software, pou agree to be bound by the terms of this ELILA. IF you do not agree to the
terms of thiz ELILA, do not install, copy, or uze the Software. This Software iz protected
by copyright laws and international copyright treaties, az well as other intellectual property
laws and treatiez. Thiz Software iz licensed, not zold,

For more information about Micro-lDE, see the About bow under Help menu in this
program. T o leam more about BIPOM Electraonics and its products, wisit 18

Do you accept all the terms of the preceding License Agreement? [ pou chooge Mo, Setup
will cloze. Toinstall Micro-IDE, pou must accept thiz agreement.

¢ Back Yes Mo

Please read the agreement and click Yes to continue




Enter your name, company and ‘FREE’ as a serialbaunThen click the Next button.

User Information (5]

Please enter your name and company name below. Leave serial
nurmber az is for free uzing Micro- DE.

M ame: |ack

Compary: |BiF'III ¥

Serial |FHEE

¢ Back I Mest » I Cancel |

Select the disk location where the software hdsetmstalled. The default location (c:\bipom\deVwdds recommended.
Click the Next button to start the installation.

Choose Destination Location (3]

Setup will inztall MicroDE in the Following folder.
Toinztall to this folder, click Mest.

Taingtall to a different folder, click Browse and select anather
folder.

“'ou can choose not o ingtall Micro-IDE by clicking Cancel to exit
Setup.

C:hbipom'.devtoolz Browse... |
Cancel |

" Drestination Folder

< Back




Micra-IDE

I

Setup Complete

Setup haz finizhed inztaling Micro-IDE on your computer.

Setup can launch the Read Me file and Micro-lDE. Chooze the
optionz you want below.

[ 1 would ke ta launch Micro-DE ;

Click Firizh to complete Setup.

< Back I Finizh I

Uncheck the “I would like to launch Micro-IDE” opti and click the Finish button.

| E= e x|




4. Hardwar e Setup

4.1 Place the MINI-MAX/AVR-C Microcontroller board onaean, non-conductive surface.

4.2 Connect the provided a 6VDC power supply plugh® power jack on the MINI-MAX/AVR-C. Do not connettie
power supply to the outlet yet.

Do not use a power supply other than one that pplsd or approved by BiPOM Electronics. Use of taeo power
supply voids the warranty and may permanently DAMABe board or the computer to which the boardimected.

4.3 Connect the 10-pin header of serial cable to X&ector of MINI-MAX/AVR board.
Mini-Max/AVR-C board uses UART1 as BOOT serial port

4.4 Connect the other end of the serial cable to filis COM port.
4.5 Install JP1 jumper. When this jumper is instalihd, board runs in BOOT mode.

4.6 Connect the 6VDC power supply to a suitable watlei. Red LED on MINI-MAX/AVR-C board will turn ON

Power Supply

Your PC

R5232 Serial cable
=

COM port

Mini-Max/AVR-C




5. Test example

5.1 To create your own test project please run AVR Btugklect Project menu and select New Project Wil display

the New Project dialog (see below). Select AVR GEfter the name of the new project and its locadiw click Next
button.

AYR Studio
: Fle Project  Buld  Edit Miew Tools Debug  Window  Help
=R N N R . P Y b_@ [El
i |Trace Disabled '| SRR P Rl B

r— Create new project

Project type:

Project name:
& Atmel AR Assembler l ITest I
23 44R GCC

¥ Create iniialfle [ Create folder
Initial file:

ITest .C

Location:

“C:‘\Temp'\ I B

Wer 414539 [ Show dialog at startup

<4 Back | [RE=E | Finizh | Cancel

Help
5.2 Select a debug platform and device, then clickshibutton.
AYR Studio
! Flle Project Buld Edit Wiew Tools Debug ‘Window Help
FNEHdd U g B c DG e A% p @ [Zl
: [Trace Disabled =] % S 0 ok T G Rl e S am
r Select debug platform and device
Debug platform: Device:
ATrmegal63 -]
( 2R Simulator ATmegs168P
inulator ATmegalBs
ICE200 ATmegalBaF
ICE40 [l
ICESO
JTAG ICE
JTAGICE mkll ATmegal2
ATregad2s
ATmegad2dP
4T mega3?s hd|
™| Dpen platfomm options
er 4.14.589
<< Back | st = | Finizh | Cancel | Help

The new project with ‘Test’ name will be created under c:\Temp.

10



5.3 A blank C file ( Test.c ) will be created automatig as well.

AYR Studio - C:', Temp' Test.c

! File Project Buld Edit Wiew Tools Debug  Window Help

= e N - . Y. N

= ipEN P p @ [Elgo@a e =L =g E

[TaceDisabled -] % A TGO O g e
E'@ Test (default) B € Temp' Test.c
=43 Source Files

Test.c
Header Files

423 External Dependencies

----- 23] Other Files

C: Temp' Test.c

5.4 Type the following C-code:

/* Standard includes. */
#include <avr/io.h>

#define F_CPU 14745600UL

void uartl_PutChar(char c)

{
loop_until_bit_is_set(UCSR1A, UDRE1);
UDR1 =¢c;
}
int main (void)
{
int baudRate = 19200;
char *str = "Hello World !";
[lnitialize the UART1
UBRRIL = (F_CPU / (16UL * baudRate)) - 1;
UCSRI1B = _BV(TXEN1) | _BV(RXEN1);
while(*str) uartl_PutChar(*str++);

11



The complete C program should look like this:

AYR Studio - [c:\ Temp' Test.c]

:[E Flle Project Build Edit Yiew Tools Debug  Window Help

N SHS U L RBEA T D6

d =l @ =L = El @
: |Trace Disabled =] % % sk T Gl e e S oam
| | <% Standard includes. =~ j
E'@ Test (default) #include <avr-io. h: =

¥]-423 Source Files
423 Header Files
a External Dependencies void uartl_PutChar{char c)
a Other Files 1

#define F_CFU 14745600UL

loop until_bit_is =et (UCSR1A4. ULDEELl):
TDR1 = o
+

int main {wvoid)
int baudRate = 19200;
char #*str = "Hello World !":
ssInitializes the TART1

UERR1L (F_CPU »~ (16UL * baudRate)) - 1:
UCSR1E = _EV(TXEN1) | _BV{RXEN1):

while(*®=tr) uartl_PutChar{*®str++):

el | il

' Temp', Test.c 4 B

5.5 Build the program by clicking the Build button. ttfie program builds successfully, you will see thiéofving
messages on the Build Window.

[.Text + .data + .bootloader)

Data: 0 bytes (0.0% Full)
[.data + .bs2 + .noinit)

Build succeeded with 0 Warnings...

< |

5.6 To download the compiled Test.hex firmware to thard, please click the Con icon button on the t@olb

| AY¥R Studio - [C:4 Temp' Test.c]

File Project Build Edit %ew Tools Debug wWindow Help

A E g

; |Trau:e Disabled

ARRdY TSI e LR
7|

AV, @iZC

12



5.7 Select STK500 platform, select Auto, and then cliek Connect button.

AYR Studio - [C:\ Temp', Test.c]

File Project  Build Edit  ¥ew Tools Debug  Window  Help

: |Tra|:e Disabled *| Em o T oan G E

Select A¥YR Programmer

Platfarm;

| Connect... I
AVBISP mkll c | |
JTAG ICE AnCe
JTAGICE mkll )
AR Dragon Baud rate:

STKEOD

COME =l 115200 ]
B aud rate changes are

Tip: To auto-connect to the programmer uzed lazt time, presz the 'Programmer’  active immediately.
button on the toolbar.

Mote that a tool cannot be wsed for programming az long as it is connected in
a debugaing zezzion. |n that case, select 'Stop Debugging' first.

Digconnected kMode. ..

5.8 Select ATmega2560 device and click the Read Sigadtutton.
The signature should match ATmega2560

AYR Studio - [c: Temp*, Test.c]

: File Project Build Edit “iew Tools Debug WWindow Help
NG Hdd@ v s aads i e e R

: |Trace Disabled "l . S LI m# TR (N
I STK500 with top module ‘000" in ISP mode with ATmegaZz560

T IF'nglamI Fuzes I LDckBitSI .ﬁ.dvancedl Hiaf Settingsl HWIn[DI At I

— Device and Signature Bytes

IATmegaESED j Eraze Device |
[0+1E 0438 001

Signature matches zelected device

— Programming kMode and T arget Settings

IISF' maode j Settings.. |

ISP Frequency:  460.8 kHz

13



5.9 Check fuses

A¥R Studio - [ Temp', Test.c]

File Project Buld Edit Miew Tools Debug  Window  Help

IEET EFET YRR YWY T S Y L 1"
Trace Disabled w0k T o] e e n G X
BETK500 with top module "0x00° in ISP mode with ATmegaZz560 - |EI|£|
I ain | Program Fuses ILockBitSI fl'n.dvancedl Hs Setting&l HWInfDl At |
Fuze | Walue |
BODLEVEL Brown-out detechion at WCC=4.3V -
OCDEM
JTAGEM
SPIEM E
WOTOM |:|
EESANVE |:|
BOOTSE Boot Flash size=4036 words start address=$1F000 -
BOOTRST
CkDIve |:|
CkouT |:|
SUT_CKSEL Eut. Crystal Osc. 8.0-  MHz; Start-up time: 16K, CK + BB mz -
EXTENDED OwFC
HIGH Ox98
L0 OxFF
v Auto read
v Smart warnings
Iv “erify after programming Fragram Werify | Read I

The fuses cannot be changed using the serial badet.
To do that it is necessary to use a real progransoer as AVR ISP or AVR Dragon.

5.10 Select Test.hex file and click the Program button

A¥R Studio - [c: Temph Test.c]

:[Bl File Project Build Edit  Yiew Tools Debug  Window Help

QG E@ 0 fand e Ok e A RIEE Ry
hTES500 with top module "0x00° in ISP mode with ATmegaz560 - |EI|5|
Main ~ Frogram I Fusez I LDu:kBit&I .&dvancedl Hif Settingsl Hwf Inful At I
— Device

| Eraze Device I

¥ Erase device before flash programming [ Weiily device after programming

— Flazh
£ Wse Current Simulator/Emulatar FLASH M emarny

% Input HEX Filz IE:\Temp\default'ﬂest.he:-: |

[ Program | Werify | Read |

14



5.11 Close AVR Studio dialog to release the PC COM port.

5.12 Turn off power to the MINI-MAX/AVR-C. Remove the IRumper

5.13 To see the ‘Hello World!" messages that the boamtls to the serial port, Micro-DE terminal windawised. This
is because the AVR Studio does not have its ownmited window. Run Micro-IDE from
Start->Programs->Micro-IDE.

EH Micro-IDE

File Edit Wiew Build Project Debug Tools  wWindow  Help
R R
e = E @ BB B 0P P66 %] % % (= o

erkpre — o120 ][+
""" @ Project Files Welcome to MicroDE Program Development Environment.

Wwhat do you want to stark with: oK I
{~ Create a new project
- . Cahcel | I
i Open existing project

¥ Show thiz dislog at startup.

Click the Cancel button.
We don'’t need to create any project.

We need only a terminal window. Instead of Micrd=lB/ou can also use any other terminal programdatreceive
messages through a COM port (for example, Hyperiraiin

15



5.14 To specify the correct terminal settings pleasectélools->Options menu:

Options (3]
Edtor Teminal | Loader |
Communication
Baud Rate Parity Com Port
19200 1 N : @ e
+ None: " COomM2 " COMG
Data Bits " Odd " ComM3 " COM7
7 (v g " Ewen " COM4 " COomM2
Echo Stop Bits
o O 7 On * 1 {12

Select the correct PC COM port you have connetted/tiNI-MAX/AVR-C.
The following settings match the example we rurirenMini-Max/AVR-C board:

Baud rate: 19200
Parity: None
Data Bits. 8

Stop bits: 1

Echo: Off

Click the OK button.

5.15 Open the terminal window using the Toggle Termioah button
85 % B % | 7| 2 @
|

Toggle Terminal

Clear Terminal

Disconnect Terminal

Connect Terminal

Connect Terminal connects the terminal window to the PC COM pdrta lboard sends data to the serial port, the
messages will appear in Terminal window.

Disconnect Terminal disconnects the terminal window from the PC COM por
Toggle Terminal shows/hides the terminal window.

Clear Terminal clears all messages in the terminal window.

16



5.16 Click the Connect icon button to connect the teahimindow to the board.

Sile Edit Yiew Build Project Debug Tools  Window Help

|oa & %) |

FEEEEEFEEEERD F}ﬁl{?ﬂj%ﬁ|gﬁ$||@g|
wiorkspace ——— al x| |Terminal

5.17 Power the board. The “Hello World!” message app@atie terminal window.

EEg Micro-IDE

File Edit ‘iew Buld Project Debug Tools  ‘Window Help

|8 & B ||
EREEE R EE R E RO A A A= B

wiorkspace ——— a] x|

‘ EH Project Files

Congratulations!!! You have created and executed ficst program on the MINI-MAX/AVR-CO

I errninal

Hello World ! J

17



