Programming the butterfly for idiots like me

Ajb 10/11/03

This is how I programmed the butterfly for the first time. | MAKE NO GARENTEES,
NOR DO I ASSUME ANY LIABILITIES, USE THIS GUIDE AT YOUR OWN RISK,
this is just how I did it.

Please send pleasant comments and suggestions to aboehnlein@yahoo.com, and
unpleasant ones to /dev/null

First, you need a communication cable:

Table 3-1. UART

AVR Butterfly UART coM2
Pin 1 (RXD) Pin 3
Pin 2 (TXD) Pin 2
Pin 3 (GND) Pin5

Figure 3-17. UART Connector

f\} /}:1 =
.-{ & '.I?“t i‘vw B

And a Power Cable:



Figure 3-10. External Power

External power can be applied at pin 9 and 10 at both PORTB and PORTD, see Figure
3-7 for the pinout.

Now test your connection to the Butterfly:

From: http://www.atmel.com/dyn/resources/prod documents/doc4271.pdf

AVR Butterfly Evaluation Kit User Guide
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Entering Your Name Using a Terminal:

Note: my computer uses com2 for this, yours may be different:

Connect a serial cable from the PC to the AVR Butterfly as described in Section

3.7 “Connect to PC”, Open a terminal on your PC (e.g. HyperTerminal) and configure

the terminal to 19200 Baudrate, 8 Databits, none Parity and one stop bit.

Press the joystick up (“SCROLL UP”) to wake the AVR Butterfly. If “AVR BUTTERFLY”
is notscrolling over the display, press the joystick to the left (“EXIT



SUB-MENU”) until it does.

Press the joystick down (“SCROLL DOWN?”) three times, so the string “NAME” is
displayed.

Press the joystick to the right (“ENTER SUB-MENU?”). If this is the first time a
name is entered, the string “ENTER NAME” will be displayed, otherwise the
name already entered will be displayed and you have to press the joystick to the
right (“ENTER SUB-MENU”) once more.

When the “ENTER NAME” is displayed press the joystick down (“SCROLL
DOWN?”), and “DOWNLOAD NAME” will be displayed

4. Press center push (“ENTER”) to activate the UART, and the text “WAITING
FOR INPUT ON RS232” will be displayed.

. Type your name in the terminal window on the PC (up to 25 characters) and
save the name by pressing enter on your PC-keyboard. The name you typed
should now be displayed in the AVR Butterfly display.

Note: The Auto Power Off feature is default enabled. It will turn off the LCD after
default 30 minutes. This timeout can be changed or turned off. To wake the
AVR Bultterfly from SLEEP, press the joystick in the UP-position.

Set the port using start-/-settings-/-system-/-
communications port (com2)-/-port settings
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To program the butterfly, first

Get the application code:



Now it’s time to get some code.

Go to: http://www.siwawi.arubi.uni-kl.de/avr projects/

Look for something like this....

o With this acceptance the complete code (including dataflash.c/.h) is
available now: Download the Source-Archive (0.6.3/20031016) (zip-
format, Version 0.6.3, timestamp 20031016). I volunteer to maintain the
code for a while. If you have suggestions or bug-reports feel free to send
them. The code will be published at AVRFREAKS after a period of
"public-"testing.

e 29.10.2003 No bug reports. Please use the latest version of the tool chain
(avr-gcce 3.3.1 or newer, avr-libc 1.0 or newer, winavr Sept. 2003 or
newer) to compile and link the code. Older versions will cause problems.

Click on the link.

Unzip it into a directory



Setup Programmers Notepad

4:* Programmers Notepad 2 - [main.c]
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main.c |

Help |

E

Edit Tool

~ Toal:

Marne:

Command

Folder:

Pararneters: |

Shorkeut: I

Save: ICurrent File

[ This kool will modify the current file,

P Special Symbols:
%I File Mame %d: Path of File
Oul %n: File Mame [ro ext) %c: Colurmn
%l Current Line Humber %% Percent Symbaol
U4 &7 Agk for parameters
an
Cc
an

General : ;
- In many cases it may be useful to set up external tools such as compilers or
Sl::';-'le =| syntax checkers, You can set these tools up here,
i 5chemes

Mew Files .
Taals Scheme: I(Nnne - zlobal Tools)

Mame | Command | Params |

= Make All make

Make Clean make clean

IMake Extcoff make exkcoff

Make Coff make caff

Program Butkerfly make progran

Add | Edit | Rermove
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Ok, | Cancel

]
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— Oukpuk:
v Capkure output?

IUse the main outpuk window, j
[ Clear output before running?

¥ Use the builk-in errar parser. j

" Look for a custom pattern:

example: %af %l

Pattern Symbols:
%[ File Mame
%I Line Number
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Cancel
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Edit Tool

— Tool:

Marne:

Command:

Folder:

Parameters:

Shorkouk; I

Save; INu:une

[ This tool will modify the current file,

Special Symbols:
EZF: File Mame
Zm: File Mame [ho ext]
I Current Line Mumber
Z% Ask for parameters

*d: Path of File
*c: Column
v

Percent Symbol

—Output:
v Capkure outpuk?

ILIse the main oukput window,
[ Clear output before running?
& Use the built-in error parser,

™ Look for a cuskom pattern:

example: %:f:%l;

Pattern Symbaols:
ZF File Mame
El Line Murmnber
o Colunmn

Edit Tool

—Toal:

Mame:

Wake Extooff

Comrnarnd: I make

Folder: I 2.

Parameters: I ercbcoff

Shorkeuk; I

Save: Ir'-.Il:une

[ This tool will modify the current file,

Special Symbols:
EZF: File Mame
Zn: File Hame [no ext)
L Current Line Murmber
E% Ask for parameters

*d: Path of File
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EE:

Perzent Symbal

—Qutput:
v Capture output?

ILIse the main oukpuk window,
[ Clear output before running?
* se the builk-in error parser,

™ Look For a cuskom pattern:

example: ¥afi%l

Pattern Symbols:
%F: File Mame
Zl Lire Mumber
o Colunmn

o]

Cancel




Edit Tool

—Tool:

NI ogram Butkerfly

Command: I make

Folder: I %.d

Parameters: I prograr
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Save: IN:::ne
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o
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—output:

v Capkure oubpuk?

ILIse the main oukput window,

[ Clear output befare running?

{* Use the built-in error parser,

™ Look for a custam patkern:

example: 3F: %6l

Pattern Symbaols:
ZF File Hame
El: Line Mumber
% Colurn

o]

Zancel




Open up main.c with programmers notepad and click tools-/-
make extcoff
It should look like this....

: -[o] ]
I File Edt View Toos Window Help =]
D& || e
main.c | b x
7, =
74
S FiTec o main. c
74
A4 author(s). .. 0 ATMEL NOPway
74
S4 Target(s)...: ATmegale9
74
S compiler....: AVR-GCC 3.3.1; avr-1ibe 1.0
74
S/ pescription.: ave Butterfly main module
74
S4 revisions...: 1.0
74
A4 NYNVMMDD - VER. - COMMENT - SIGN.
74
J/ 20030116 - 1.0 - created - KS
S/ 20031008 port to avr-gocsavr-likc - M.Thomas (%)
7
7
J7 (%) Martin Thomas, Kaiserslautern, Germany, e-mail: mthomas(atirhrk.uni-k1.de
A4 or eversmithat)heizung-thomas. de
74
S 1'm not working for ATMEL.
S/ The port is based on REV_06 of the ATMEL-Code (for Iar-C)
S nitialy I marked my changes with "/ mt" or enclosed them with "/ mra” and
S0 AS meE" but forgot this for some changes esp. during debugging. 'diff’
S/ against the original code to see everything that has heen changed.
SAma
S/#include <inavre.h>
S/#include "fomle9. h"
#include <avr/o.h>
#include <avr MAnterrupt. b=
#include <avr/pgmspace. h>
#include <avr/sleep.hs=
#include <inttypes.h>
SAmtE
#include "main.h" ~
4 | 3
men
| ouput x|

Linking: main.elf ]
ayr-gec -nmcusatmegaléd -I1. -3 -Os —funsigned-char ~funsigned-bitfields -fpack-struct ~fshort-snums -Wall —Wstrict-prototypes -Wa,-adhlns-main.o -std-gnuss main.o veard.o usart

Converting to AWR Extended COFF: main.cof
avr-objcopy --debugging --change-section-address . data-0x800000 --change-section-address .bss-0x300000 --change-section-address .noinit-Ox800000 --change-section-address .eeprom-

> Process Exit Code: O

4] |

[5:311: 710 Ready

s!\_l'_L

Open AVRStudio and click on open....



File Project Wiew Tools Debug Help
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Workspace
'Welcome to AYR Studio 4
@ Create New Project @ Open
Recent projects [ Modified
9 C:\Documents and Settingsh.. A\bf_gecmain.cof, 11-Nov-2003 03:22.08
[¥ Show this dislog on open ‘Help | < Back Firizh | Cancel
x
* [ Loaded plugin STkS00
o
£
g
&

| » [\Buia ) Messages { FindinFies IR »
. CAP NUM SCRL
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AvRStudio

¢ Fle Project View Tools Debug Help

IDeddoiRBEcBRE S

AR E

£ [Trace disabled % X af[l DI M e e

workspace

'Welcome to AYR Studio 4

- | — 1
Open SavefFile or ObjectFile 2 x|

ENGBPEOED RS

x| = &k B

R Lookin: [ bi_gee
bin
From_org
B main. cof
Q [£1mai_co.ccs

File name:  [main.cof

open_|

_‘F\\Esullype [ Project Files, Dbizct Files [~.aps." hes:~d0 = | Cancel L
Z

[# Show this dislog on open

Help | ccBack| Mestss | Finish Cancel

=181x]

EEEE

Loaded plugin STKS00

neng < x

Messages { Find in Files

|

b

W] e @MEUBE N B LOGHACSYAZS S/ GO

[ ] CAP NUM SCRL

10029 AM

|| Bycipomuments and settin... | {B)Editpad pro

| gArrogrammers Notepad 2 -...| B JProgramming the butterf... | &]aUR projects - Mirosoft 1. [

Welcome to A¥R Stu

— Select debug platform and device

Drebug Platform: Device:
ICE40 ATmegal28 -]
ICERD ATmegalb

JTAG ICE
AYE Simulator
|CE 200

ATmegalBl
ATmegalB2
ATmegalB3
& Trnegal B
ATmegads
ATmegaddd
ATmegabd
ATmegal
ATmegalh1hb

Help | <<Eack| ﬂe:-:t>>| Finizh | Eancell




locuments and settings'ajb.t: 'my documents'fork lift\avr application source'|bf_gce/ Y E =& x|

Fle Project Edt Yiew Tooks Debug Window Help
DEHAC  BREGo cDETH  MeER
£ [Frace dissbled ~l % X ef[t ZIE G v 0 e e

Workspace

e CELN e BBPRCEM Ly CREE&

E/c\documents and settings' my documents'fork
Name [ Value =

B register 015 *  Purpose Contains the nain loop of the progran

&) Register 15-31 - .
& Processor 47 mt __C_task void main{void)

B 1o amEGALes >int main(woid)

3 unsigned char state, nextstate;
unsigned char nemtstate:
<7 mt static char _ flash =statetext
PGH_P statetext:
chaT (*pStateFunc)(char):
char input:
uint@_t i; / char i
char buttons:
char last_buttons:

last_buttons='~0"'; ~~ ut
¢ Initial state warizbles
state = nextstate = ST AVREEF:

statetext = NI_AVREF:
pStateFunc = HULL:

~# Program initalization
Initialization();
seif). #/ mt _ enable_interrupt().

< Test(). +7 mt debugging

el |

= project B0 | @ 1nfo | [ c:\documents and settings\aibt-birdinny documentsifark iftlavr application sourcelbF_gec/main.c
* [ Loaded plugin STkS00
. Loaded partfile: C:\Program Files\atmel\A%R Toals|PartDescriptionFiles\aTrmega169, xml
2| AvR Simulator Please wakt while canfiguring smulatar. .
E AYR Simulator ATmegaléd Configured Ok

Loaded objectfile: main.cof

v [R B, Fird ir Flles -, Breakpai Tracepoints 1 r

Almegalss  AVR Simulator Auto Stopped =) Ln96, Coll CAP WM SCRL
Bt | e WELVBEL I @BZIGLAGSOHASE /DT ke B HHDEAS 0xm
|J () i1Documents and Settin. . | Hedtpad Pro | <@Programmers Hotepad 2 -.. | BF|Programming the butterfl.. | £aVR projects - Microsoft 1...|[ 4 io - ci\docum... eR St ]

Put butterfly in boot-loader mode

A jump to the boot section can be done with the joy stick, “Options>Boot loader>
Jump to Boot loader”, , or just reset the ATmega169 by shortcut

pin 5 and 6 on J403 the ISP connector, (after a reset the ATmega169 will start in the
boot section).



- AVR Butterfly

J407

J405
(UART)

J405
(USI)

Short 5&6
to reset into
boot loader

J400 J401 J403
(PORTB) (PORTD) (I5P)

Figure 3-3. ISP Connector, J403

1 2
PE3 | @]|VCC_EXT
FE1]le® e]|FB2
RST|@ @|GND
ISP

See Figure 3-3 for the pinout of the ISP-connector. Nothing will be displayed
on the LCD while in boot section.

Press and hold the joystick ENTER(press down) while
starting AVR Prog.

AYRStudio - ¢\ documents and settings'.ajb.t-bird'.my documents' fork lift', a¥r applical

: FEle Project Edit  Wiew Ic-olsi Debug  Window  Help

‘DEH@ G & 5yl ameos. [ P
_ TiCESO Upgrads. ..
H ITrace disabled j s
TCESO Selftest, ..
el . sdocuments and settings'.ajb.t-b
Cuskamize. ..
ame "
w15 Register 0-15 Options... ¢ Purpose Cont
@ Register 16-31 Show Key-assignments
g Processor Plugin Manager. .. S mt _ C_task woid main

=B o ATMEGALES nt mainivoid)

unszigned char nextst

S mt static char _

PGH_F =statetext:

char (*pStatefunc)(c
‘-

~lman T

1
‘ s unsigned char =stat



When AVR Prog... starts, release the joystick.
A¥YRprog . =]

Hex file

|I:Iriginal pragram EEFPROM. hex

Browsze. .. | Exit... |

" erify | Bead |
—EEFROK
Program | W erify | Read |
— Device
ATmegals BOOT =] Advanced... |

Find the *.hex file you want to program with the “Browse” button, and press “Program”. See that
“Erasing Device”, “Programming” and “Verifying” goes “OK”, this is done automatically.

After upgrading the application, press the “Exit”-button in AVR Prog in order to leave
programming mode in the ATmega169 boot loader.

Cycle the power (remove battery and power) and the
startup display should now read “AVR BUTTERFLY
GCC”

Congratulations, you have just
programmed the butterfly

Butterfly port assignments

ajb 11/12/2003

Yellow | don't want to mess with
Green | can use

Port Bit Function Connector Connector
A oLCD COMO JTAG 8

1LCD COM1

2LCD COM2

3LCD COM3

4LCD



5LCD
6LCD
7LCD

0

1 Data Flash
2 Data Flash
3 Data Flash
4 joy stick
5piezo

6 joy stick

7 joy stick
0LCD
1LCD
2LCD
3LCD
4LCD
5LCD
6LCD
7LCD

0

7
0AVR_RxD
1AVR_TxD
2joy stick
3joy stick

SS

SCK ISP 3
MOSI ISP 4
MISO ISP 1
OCo

OC1A

OC1B

0C2

RDX UART 1
TXD UART 2
AINO/XCK

AIN1

RST_FLASH
ADCO

ADC2
ADC3

PORT B 1
PORT B 2
PORT B 3
PORT B 4
PORT B 5
PORT B 6
PORT B 7
PORT B 8







