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1. Overview

Thank you for your purchase of the MINI-MAX/AVR-AU Single Board Computer. MINI-MAX/AVR-AU is a
general purpose, low-cost and highly expandable micro-controller system. It is based on the ATMEL
AT90USB162 single-chip Flash micro-controller that has a built-in bootloader to download user programs
through USB port. Through the boot loader, the MINI-MAX/AVR-AU appears to AVR Studio, FLIP and other

development tools as a USB device.



2. Hardware Setup

Place the MINI-MAX/AVR-AU Microcontroller board on a clean, non-conductive surface.
Connect one end of the provided Mini USB cable to USB connector ( X1 ) of MINI-MAX/AVR-AU.

Connect the other end of the Mini USB cable to an available USB port on your PC.




3. Software setup

FLIP (FLexible In-system Programmer) ATMEL (www.atmel.com) is a software that runs Windows
9x/Me/NT/2000/XP/Vista/Windows7 and Linux x86. FLIP supports in-system programming of Flash
devices through RS232, USB or CAN.

2.1 FLIP

Download and install FLIP ( version 3.4.2 or higher ) from ATMEL website:

http://www.atmel.com/dyn/products/tools card.asp?tool id=3886

Start FLIP from Programs menu:

| Fip3.4.2
Reset Preferences
) Uninstal Fiip 3.4.2
Flowcode v4
Flowcode V4 for AVRs
GadgetPC

Games ﬂ

J Back

I Search programs and files "

FLIP will start and the following window will appear:



http://www.atmel.com
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=3886

Faf
1 Atmel Flip




If you are using FLIP for the first time, select the AVR microcontroller type.
MINI-MAX/AVR-AU board has ATMEL AT90USB162 microcontroller.

From FLIP Device menu ( Device->Select ), select ATO0UB162 and click OK:

Device Selection x|

9P ) Select a device
“-1'/ ATO0LSE] A2

ATIOUSEEY S

ATIOUSESYT

ATOUSESZ

ATrmegalahl

ATmegalalz

ATrmegalald J
ATmegadzCl

ATrmegadz2Mil

ATmega3zUz |

Now, we will prepare the MINI-MAX/AVR-AU board for download. To do this:

Connect the MINI-MAX/AVR-AU board to your computer’'s USB port as shown in Figure 1 while
pressing the |BOOT Button|. After 2 seconds, release the BOOT button.

H
USB Cable for Power
and Download

Figure 1



When MINI-MAX/AVR-AU is connected to the USB port of your computer for the first time, it will be
detected as a USB device:

i) Found New Hardware E
ATI0USELG: DFU

-

Jty Atmel Flip || Device ... m MG DL 713 am

Windows will start the “Found New Hardware Wizard":

Found Mew Hardware Wizard

Welcome to the Found New

:‘l?\ Hardware Wizard

YWindows will zearch far curent and updated software by
looking on your computer, on the hardware installation CO, or on
the WWindows pdate Wieb site [with pour permizsion].

Fead our privacy policy

Can "Windows connect to windows Update to search for
zofbware?

{7 Yes, thiz time only

™ Yes, now and eveny time | connect a device
{7 Mo, not this time

Click Mest o continue.

< Back et = || Cancel I

Click “No, not this time” option and click Next:



Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

YWindows will zearch far curent and updated software by
looking on your computer, on the hardware installation CO, or on
the WWindows pdate Wieb site [with pour permizsion].

Fead our privacy policy

Can "Windows connect to windows Update to search for
zofbware?

{7 Yes, thiz time only

™ Yes, now and eveny time | connect a device

Click Mest o continue.

< Back I Mewt > I Cancel

You will see the following window:

Found Mew Hardware Wizard

=

Thiz wizard helps vou install software far;

ATIOUSE1EZ

'\:I If your hardware came with an installation CD
—ii=? or Hoppy dizk, insert it now.

YWhat do you want the wizard to do’?

{7 |nztall the software automatically [Fecommended)

% {nztall from a lizt or zpecific location [Bdvancedt

Click Mest o continue.

< Back I Mewt > I Cancel

Select “Install from a list or specific location (Advanced)” option and click Next:



Found Mew Hardware Wizard

Please choose your zearch and installation options.

¥ Search for the best diver in these lozations.

I1z& the check bowes below ta limit ar expand the default zearch, which includes lacal
paths and removable media. The best diver found will be inztalled.

[~ Search removable media [floppy, CO-ROM. . ]

¥ Include this location in the search:;

IE:'&F‘rn:ngram Filez \AtmelFlip 3.4.1uzhb

£ Don't zearch. | will choose the diver to install,

Chooze this option to zelect the device driver from a higt. “Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

< Back Mewt > Cancel

Select “Search for the best driver in these locations” option. Using the Browse button, select the
directory:

C:\Program Files\Atmel\Flip 3.4.1\usb

Click Next.



Windows will install the ATMEL AT90USB162 USB driver:

Found Mew Hardware Wizard

Please wait while the wizard installs the software.___ M

% ATI0USE1EZ

P 7
libuzb0. dll
To CAWINDOWS hapstem 32

< Back et = Earzel

Under Windows 7, you may see a message like:

Y Windows Security x|

@ Windows can't verify the publisher of this driver software

=% Don't install this driver software
. You should check your manufacturer's website for updated driver software for your
device.

=» Install this driver software anyway
Only install driver software obtained from your manufacturer's website or disc.
Unsigned software from other sources may harm your computer or steal information.

j See details

If you see this message, select “Install this driver software anyway” option.

When the operation is finished, click the Finish button:
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Found Mew Hardware Wizard

Completing the Found New
% Hardware Wizard

3

The wizard has finished instaling the software for:

% AT30USE1RZ

Click Finizh to cloze the wizard.

Earzel |

< Back

You should see the “Found New Hardware” naotification at the bottom right corner of the Windows
screen:

i) Found New Hardware IE'

Your new hardware is installed and ready to use, | o

o
T ,
i aemel .. | 2 pevic,.. | Y untite... | |« WO D Ly 8149 AM

To make sure that the board was recognized correctly, you can start Windows Device Manager
under Control Panel ( use Start->Control Panel->System->Hardware->Device Manager under
Windows XP; the sequence to start Device Manager may be different for other versions of

Windows ).

You will see an entry called “Atmel USB Devices” under the Device Manager:
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5=/

File  Action Yiew Help

= H & 2E A

[+

Compuker
=gl Disk drives

]@ Display adapters
Fl-{ Hurnan Interface Devices

-y IDE ATAJATAPT contrallers

H-=38 Imaging devices

f-EE Jungo

H-e Kevboards

F-- "y Mice and other pointing devices

i 5 Moritors

|- B8 Metwork adapters

t-- W PCMCLA and Flash memory devices
-8 Processors

A, Sound, video and game controllers
H-=@ Storage volumes

F- oy System devices
t]- Universal Serial Bus controllers

g R g R OO o O O o O A O o O g O o O O o O g O s O oy O |

Click on the + sign to the left of “Atmel USB Devices” entry. This will expand the entry and show the
“ATO0USB162” entry:

L. Device Manager =10] x|
File  Action ‘Wiew Help

co mla2m

=)

=

: Atrnel USE Devices
| &y(ATo0USEIE)
-- Batteries
- ¢ Compuber
[+ Disk drives
@ Display adapters
--ﬁ Human Interface Devices
B2y IDE ATA[ATAPT contrallers
-8 Imaging devices
D Jungo
-e._v.s.a- keyboards
---"' y Mice and other pointing devices
-5 Mornitars
E Mebwark adapters
PCMCIA and Flash memaory devices
ﬂ Processors
---E. Sound, video and game controllers
[+ Storage volumes

- ¢ Swstem devices
- Universal Serial Bus controllers
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At this point, the MINI-MAX/AVR-AU board is ready to accept programs.
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3.3 FlowCode

FlowCode is one of the world's most advanced, yet easiest to use graphical programming languages for AVR
microcontrollers such as the one on your MINI-MAX/AVR-AU board. The great advantage of FlowCode is that
it allows users with little or no experience to create complex electronic and robotic systems.

To use FlowCode with MINI-MAX/AVR-AU board, either the Home or Professional license of FlowCode is
required. This can be purchased from:

http://www.bipom.com/products/us/3313879.html

Demo version of FlowCode is limited to a single microcontroller and will not work with MINI-MAX/AVR-AU.

Installing FlowCode

Install FlowCode following the instructions that came with your FlowCode CD.

Running FlowCode Example Programs

FlowCode4 is a flowchart driven program that allows the user to create a microcontroller program
simply by creating a flowchart. Tools located in the program will compile the flowchart and download
the hexadecimal program to the microcontroller chip.

Follow the steps below to check if you can build and download FlowCode programs to the board:
1. Make sure that the board is powered and connected to the PC as described in the section Installing
the Hardware.

Run FlowCode from Windows Start Menu:

14


http://www.bipom.com/products/us/3313879.html

| Fowcode V4 for AVRs
=" Flowcode V4 for AVRs

Music
G Flowcode V4 Help

GadgetPC
Games
GNUARM
Google Chrome

Computer

Control Panel

|

|

J

|

k. TTunes Devices and Printers
| Mach3

| Maintenance

| Malwarebytes' Anti-Mahware
| Matrix Muliimedia

| Startup -

Default Programs

1 Back

I Search programs and files Shut down ‘ bl

Jmm:n S-S

15



When FlowCode starts, it asks to Create or Open project:

x|

—Flowcharts:

(& Create a new FlowCode flowchart |
{~ Open an existing FlowCode flowchart

C:\bipom\devtools\Flowco.. \ed1.fcf_avr
C:\bipom\devtools\Flowco...\blink.fcf_avr
C:\bipom\devtools\Flowcode.. \io.fcf_avr

2 | oK | el |

Select “Open an existing FlowCode flowchart”. Click OK.

Go to folder c:\bipom\devtools\FlowCode\minimaxavrau\examples\io and
select the FlowCode project io.fcf_avr. Click Open.

]
|é(_)v| | . ¥ Computer * OS (C:) ¥ bipom ¥ devitools ¥ Flowcode ¥ minimaxavrau ¥ examples ¥ io o @I Search io @‘

Organize ¥  MNew folder o n

M Desktop 2l Name ~ | Date modified | Type | Size | |

l4 Downloads
=» Recent Places

11/18/2010 6:20 AM  Flowcode_AVR Doc...

] Libraries
L. Documents
4. Music
. Pictures

=. Subversion
B videos

a& Homegroup

& Computer

& 05(C)
| Apps
| backup
| . bipom
| del

o El

File name: Iio.fr:fjvr j IFIowcode for AVR files {*.fcfﬂ

Open |V| Cancel |

2

The following FlowCode screen appears:
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4 Fe Edt Vew Panel VNet Maco Run Chp Window Help
IDEH| L BBl (& 2]

cl ol B

i X3 objects ~ | ffP common - B nputs - i outputs - §F comms - (@) wireless ~ | peripheral ~ 4B Mechatronics - A misc -

4/ Main

BEBEBEOODE® S tel i

,..'.,

Properties x
Panel -
RN

Property. Value

B Appearance -

Caption | Panel
Size 1751887
Positi.. 33,780

8 Misc

Name | Panel
Background

Color [ ece9ds
8 Image

o

File |
Mode  Center

Grid

Sze 88

e ST

o]

E

=l=lx]
=l=lx]

|3

This s afee/dema vorson.of Flowaode
i/ atrbankiedia com

For Help, press F1

(current zoom = 75%

FlowCode display the flowchart for the program as well as the pinout of

AT90USB162 chip:

E

O wicc
0 Uvce

@0 DJs0ATA

WA PCe PCINTIm
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Let's analyze the program:

BEGIM

Infinite Loop
(While-Loop )

END
Each FlowCode program starts with a BEGIN statement and ends with an END statement. This program
implements an infinite loop. Statements between While 1 and Loop execute forever.
Output statements write values to AT90USB162 microcontroller’'s ports. For example:

Diutput

writes a value 0 ( logic low ) to port C7.

Output

3

writes a value of 1 ( logic high ) to port C2.

FlowCode has built-in statements to generate delays.

Drafan
1s

waits for 1 second.
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This program runs forever, writes 0 to ports C7, C2 and DO, then waits 1 second, then writes 1 to ports
C7,C2,D0, waits another 1 second and then does the same sequence again and again.

Write 0 to C7

Write 0to C2

Write 0 to DO

Wait 1 second Infinite Loop

(While-Loop )
Write 1 to C7

Write 1to C2
Write 1 to DO

Wait 1 second

END
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Simulation

You can run this program in simulation mode. Simulation does not download the program to the board.
Instead, the program is executed in FlowCode in simulated mode. In other words, AT90USB162
microcontroller’s instructions are simulated by the PC.

To start the simulation, click the Step Into button:

¥ io.fcf_avr - [Main]
g. Hle Edit WView Panel VNet Macro Run Chip Window Help
O = &2 BB v o= | & 7w =T PR od SR |11

Step Into ( Simulation )

FlowCode will put a red circle around the first statement:

END

This is a cursor that shows where the program execution stops in simulation.
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Click the Step Into button again. Program execution moves to the next statement:

END

By continuing to click Step Into button, you can single step through the whole program and see the simulated
statements execute.
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To watch what the program is actually doing, we can connect some simulated LED’s to microcontroller ports.
For example, we can assign:

Red LED to Port DO
Yellow LED to Port C7
Green LED to Port C2

To add LED'’s, first stop the simulation using the Stop Simulation button on the toolbar:
F.F io.fcf_avr - [Main]

g. Fle Edit \iew Panel VNet Macro Run Chip Window Help

0 & W[ & B oo | &7 e m ez (= C il 8

\

Stop Simulation

When Simulation is stopped, you will see a message box:

"“-.l Simulation complete,

Close this message box.

Select Outputs->LED from the menu:

ﬂF io.fcf_avr - [Main]
g. Fie Edit WView Panel WNet Macro Run Chip Window Help

v o & 7 e sz [E cl i
Elobjects - ‘ Common - ﬁlnpu‘ts - $Outputs - ﬂ Comms ~ @P)) Wireless - n
..... 4 / Main ﬁ LCDDisplay

. led7seg
BEGIM . gLCD

led7segd

LEDarray

Clutput L)

0 O LED
> C7

| PR R

»® I 48R
B
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This will insert an LED in the output panel at the bottom of the FlowCode
window:

¥ io.fcf_avr * - [Main]

=1=(x]
Z Fe Edt Vew Panel VNet Maco Run Chp Window Hep ==X
iDEE|sBE|lo |82 I L A
i 48| objects - | P common - B mputs - I outputs ~ § ¥ comms + () wireless - | peripheral - M Mechatrorics ~ A Misc -
m </ Main H D &
<> Properties. %
<>m Panel hd
@ (=3 1)
Property Value

@ B Appearance |
(=) Caption | Panel
[[:]] 175, 1887

Positi... 33, 780
] 8 Misc
= Name | Panel
© B Background
@ Color [ ecedds

B Image
File |
“{ Mode Center

8 Grid
Size. 8.8
FORC AP
Panel < ax
R
i e i

For Help,press F1 7]

Select Outputs->LED twice more to add 2 more LED’s. Organize the Led’s
side by side by moving them with the mouse:

¥ io.fcf_avr * - [Main]

_l=(x]
Z Fe Edt Vew Panel VNet Maco Run Chp Window Hep ==l
iDEH| L BRo |82 > =] cn B L - E
i 48| objects - | P common - B mputs - I outputs ~ § ¥ comms + () wireless - | peripheral - M Mechatrorics ~ A Misc - g
""" </ Main b X

Properties x
LED(1) ~
R

Property Value

B Appearance
Size 24,24
Positi... 80,48

B Misc

Name ED(1
B Component
Ext Prop.
Connecti,
Custom
Help

LABEBBOODO®RT e R
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Now we will assign microcontroller ports to LED’s. Right click on left-most LED and select Connections from
the menu:

Panel

r“ ........
Ext Properties

Custom Code

Delete
Properties

Assign Port DO to left-most LED:

Specify Component Pin Connections il

Pin Name [ Port | Bit |
¥ LED PORT D 0

Connectto: Port IPDRT D vl Bit IM vl

Status:
Pin LED is connected OK.

Click Done.
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Similarly, assign Port C2 to right-most LED by right clicking on the LED and
selecting Connections from menu:

Specify Component Pin Connections il

Pin Name [ Port | Bit |
¥ LED PORT C 7

Connectto: Port IPDRT C vl Bit | vl

Status:
Pin LED is connected OK.

Similarly, assign Port C7 to middle LED by right clicking on the LED and
selecting Connections from menu:

Specify Component Pin Connections il

Pin Name | port | Bt |
¥ 1D PORT C 2

Connectto: Port: IPDRT C vl Bit: I vl

Status:
Pin LED is connected QK.
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Now, assign colors to LED’s. Left-most LED will stay red so no need to
change that ( red is default color for the LED objects ).

Right click the middle LED and select Properties:

BEP Sy N SRR
333.33?1 Ext Properties |

-------- Connections

.-.1oi custom Code

11l Delete

""""

On the Properties window, click on the 3 dots next to Ext Properties:

Properties X

LED(Z) hd
B=- A

[CEN

Property ‘Value

B Appearance

Size 24, 24
Position 48, 48
B Misc

Jame ED(2)

B Component

Ext Properties

Connections
Custom Code

Help

Click here

Ext Properties
Component's extended properties
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Edit Component Properties window will appear:

Edit Component Properties x|

ICircIe j

LED Color: |Red ~|

| Active High -
LED Size: 24 x 24

@
4| | )l hl

0K | Cancel | Apply | Help

Change the color of the LED to yellow:

Edit Component Properties il

LED |

v4.1.2

ICircIe j
LED Color :

| Active High ~|

LED Size: 24y 24 .

0K | Cancel | Apply | Help
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Click OK.

Do the same for right-most LED. In other words, right click on right-most LED,
select Properties, select Ext Properties, change color to green:

x|
LED |
v4.1.2
ICircIe j
LED Color: -
| Active High ~|

LED Size: 24y 24

o)

OK | Cancel | Apply | Help |

Click OK. Now we should have a red, a yellow and a green LED as shown:

Panel
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Run the program by clicking on Run Simulation button:
F.F io.fcf_avr * - [Main]
g. Fle Edit WView Panel VNet Macro Run Chip Window Help

0 =& d| & B nﬁ%‘?h; vz |,

ci ool

Run Simulation

You should now see all 3 LED’s blink once per second. J
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Creating FlowCode programs

Fle View Help

Print Setup...

1 C:\Users\...\counterl.fcf_avr

2 C:\bipom\...\tb1\tb1.fcf_avr

3 C:\bipom\...\relay4b.fcf_avr

4 C:\bipom\...\relay4.fcf_avr

5 C:\bipom\...\io\io.fcf_awr

6 C:\Users\...\Demo Mode.fcf_avr
7 balooni4dau.fcf_avr

8 C:\Users\...\Demo Mode.fcf_avr

Exit

Select the Target ( the microcontroller ). MINI-MAX/AVR-AU board uses AT90USB162 microcontroller:

Choose a Target

Choose a targetfor this flowchart:

AT90S8535 ;|
ATI0USB1286
ATI0USB1287

ATI0USE162

ATIOUSEG46

ATIIUSEG4T

ATIIUSES2

ATMEGA103

ATMEGA128

ATMEGA1280 lI

A TR A B A nn

? | oK Cancel |

This creates a work area to create your graphical programs using flowcharts. Each new program opens with a
Begin and End symbol.
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 Flowcode1 - [Main] == x|

& Fe Edt Vew Panel VNet Maco Run Chip Window Hep _ |5 x|
iD B H| BB = [&] 2> sz (= c

i 3] objects - | P common - B puts - P outputs - ¥ comms - () wireless - % peripheral - M Mechatronics - T misc -
""" 1 an =

[Panel =l
R NE|
- Property | Value
B Appearance =
Caption | Panel
£ND <

Sze 312,187
Positi.. 33, 645
B Misc
Name | Panel
B Background
Color [] ecesds
8 Image
File
Mode Center
B Grid
Sze 8.8
show e |

LBEREOGOOOT G

This copy of Flowcode-belongs to BiPOM-Electronics
Please report piracy o piracy@mairomulime dia.co.uk

For Help, press FL

Different operational icons are placed in the flowchart by clicking on the desired operation, holding down the
left mouse button, dragging the icon to the desired place in the flowchart and releasing the left mouse button:
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F.F Flowcodel * - [Main]

$_ Hle Edit View Panel VNet Macro
D E E %

Py

BEHFMHIO e @3Bl

rin

Save the program and compile. During compiling, a message box will indicate progress:

Now the program is ready to download to the MINI-MAX/AVR-AU board.

To download the program to the board, start FLIP:
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Put the board in program mode. To do this:
Push the BOOT button on the board
Push the RESET button ( while still holding BOOT button )
Release the RESET button

Release the BOOT button

During download, a window will indicate progress:

MCS FLIP Programmer x|

Device : AT90USB162
File : C:\Users\hakan\Documents\TB1LED.HEX
Device Erased

Download typically takes 2-3 seconds. As soon as the download completes, the program starts running on the
MINI-MAX/AVR-AU board.
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