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/* Two LEDs, tied to pin bO and to bl which correspond to physical pins 5 and 6 on ATTINY 13 are turned
on for 100ms and then off for 200ms

*/

#include <avr/io.h>
#define F_ CPU 1000000 // set to 1 MHz as delay.h needs F_CPU
#include <util/delay.h>

#include "pin_macros.h" // Leah Buechley's pin macros for AVRs - very useful

int main(void)

{ // Set Port B pins for 3 and 4 as outputs
bO_output; //initialize LED pin
bl_output; //initialize LED pin
bO_high; //LED is off
bl_high; //LED is off

DDRB = 0x18; // In binary this is 0001 1000 (note that is bit & and 4)
for (; 1==1;) //loop while 1 equals 1 - forever - C style loop

{
// Set Port B pins for 3 and 4 as HIGH (i.e. turn the LEDs on)

bO_low; //LED is on
bl_low; //LED is on
_delay_loop_2(65535);

bO_high; //LED is off
bl_high; //LED is off

_delay_loop_R(65535);
}

return 1;

e
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# Makefile for sample_led_program for ATtiny 13 chip

# Note: to use makefile with a different chip change all

# mmcu statements (-mmecu=attinyl3) to reflect new chip

# also change the part option (-p t13) for the avrdude install command

# default target when "make" is run w/o arguments
all: sample_led_program.rom

# compile sample_led_program.c into sample_led_program.o
sample_led_program.o: sample_led_program.c
avr-gce -c¢ -g -00 -Wall -mmcu=attiny 13 sample_led_program.c -o sample_led_program.o

# link up sample_led_program.o into sample_led_program.elf
sample_led_program.elf: sample_led_program.o

avr-gcc sample_led_program.o -Wall,-nm,-Map=sample_led_program.map,--cref -
mmecu=attinyl3 -o sample_led_program.elf

# copy ROM (FLASH) object out of sample_led_program.elf into sample_led_program.rom
sample_led_program.rom: sample_led_program.elf
avr-objcopy -O ihex sample_led_program.elf sample_led_program.rom

# command to program chip (invoked by running "make install")
install:
avrdude -c usbtiny -p t13 -e -U flash:w:sample_led_program.rom

# command to clean up junk (no source files) (invoked by "make clean")
clean:
rm -f *.0 *.rom *.elf *.map *~
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eoin-brazils-computer :~/avrtest/sample_leds_program eoinbrazil$ make

avr-gcc -c -g =08 -Wall -mmcu=attinyl3 sample_led_program.c -o sample_led_program.o

avr-gcce sample_led_program.o -Wall,-nm,-Map=sample_led_program.map ,--cref -mmcu=attinyl3 -o sample_led_program.elf
avr-objcopy -0 ihex sample_led_program.elf sample_led_program.rom

eoin-brazils-computer :~/avrtest/sample_leds_program eoinbrazil$ make install

avrdude -c usbtiny -p t13 -e -U flash:w:sample_led_program.rom

avrdude: AVR device initialized and ready to accept instructions

| 166% 8.01s

Reading |

avrdude: Device signature = 8x1e9887

avrdude: erasing chip

avrdude: reading input file "sample_led_program.rom"

avrdude: input file sample_led_program.rom auto detected as Intel Hex
avrdude: writing flash (254 bytes):

| 188% 6.22s

Writing |

avrdude: 254 bytes of flash written

avrdude: verifying flash memory against sample_led_program.rom:
avrdude: load data flash data from input file sample_led_program.rom:
avrdude: input file sample_led_program.rom auto detected as Intel Hex
avrdude: input file sample_led_program.rom contains 254 bytes
avrdude: reading on-chip flash data:

| 188% @.13s

Reading |

avrdude: verifying ...
avrdude: 254 bytes of flash verified

avrdude: safemode: Fuses 0K
avrdude done. Thank you.

eoin-brazils-computer :~/avrtest/samp le_leds_program eoinbrazil$ D
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avrdude done. Thank you.

eoin-brazils-computer :~/avrtest/samp le_leds_program eoinbrazil$ D
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avr-gcce sample_led_program.o -Wall,-nm,-Map=sample_led_program.map ,--cref -mmcu=attinyl3 -o sample_led_program.elf
avr-objcopy -0 ihex sample_led_program.elf sample_led_program.xyom

eoin-brazils-computer :~/avrtest/sample_leds_program eoinbrazil$ make install

avrdude -c usbtiny -p t13 -e -U flash:w:sample_led_program.rom

avrdude: AVR device initialized and ready to accept instructions
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avrdude: erasing chip

avrdude: reading input file "sample_led_program.rom"

avrdude: input file sample_led_program.rom auto detected as Intel Hex
avrdude: writing flash (254 bytes):

| 188% 6.22s

Writing |

avrdude: 254 bytes of flash written

avrdude: verifying flash memory against sample_led_program.rom:
avrdude: load data flash data from input file sample_led_program.rom:
avrdude: input file sample_led_program.rom auto detected as Intel Hex
avrdude: input file sample_led_program.rom contains 254 bytes
avrdude: reading on-chip flash data:

| 188% @.13s
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avrdude: verifying ...
avrdude: 254 bytes of flash verified

avrdude: safemode: Fuses 0K
avrdude done. Thank you.

eoin-brazils-computer :~/avrtest/samp le_leds_program eoinbrazil$ D
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eoin-brazi ls-computer :~/avrtest/sample_leds_program eoinbrazil$ moke

avr-gcc -c -g -08 -Wall -mmcu=attinyl3 sample_led_program.c -o sample_led_program.o

avr-gcce sample_led_program.o -Wall,-nm,-Map=sample_led_program.map ,--cref -mmcu=attinyl3 -o sample_led_program.elf
avr-objcopy -0 ihex sample_led_program.elf sample_led_program.rom

eoin-brazils-computer :~/avrtest/sample_leds_program eoinbrazil$ make install

avrdude -c usbtiny -p ti13 -e -U flash:w:isample_led_program.xrom

avrdude: AVR device initialized and ready to accept instructions

| 166% 6.01s

Reading |

avrdude: Device signature = Bx1e9887

avrdude: erasing chip

avrdude: reading input file "sample_led_program.rom"

avrdude: input file sample_led_program.rom auto detected as Intel Hex
avrdude: writing flash (254 bytes):

| 188% 6.22s

Writing |

avrdude: 254 bytes of flash written

avrdude: verifying flash memory against sample_led_program.rom:
avrdude: load data flash data from input file sample_led_program.rom:
avrdude: input file sample_led_program.rom auto detected as Intel Hex
avrdude: input file sample_led_program.rom contains 254 bytes
avrdude: reading on-chip flash data:

| 1868% @.13s

Reading |

avrdude: verifying ...
avrdude: 254 bytes of flash verified

avrdude: safemode: Fuses 0K
avrdude done. Thank you.

eoin-brazils-computer :~/avrtest/samp le_leds_program eoinbrazil$ D




Sources for Parts

W Hacking | Disassembly

W use existing high-tech, but inexpensive, objects, toys and devices as cheap source of parts
for your projects

W little specialist knowledge is required, photograph and document the disassembly

W Low tech sensors and actuators for artists and architects” provides examples, by Usman
Haque and Adam Somlai-Fischer

v’ Purchase / Stores

W Many parts are available locally in UL, ask.

Y Online vendors for electronic parts include farnell.com, mouser.com, and digikey.com

W Sensors, shields, kits, servos can also be found from sparkfun.com or parallax.com

W Many others, just small selection that I've used.

http://lowtech.propositions.org.uk/

http://ie.farnell.com/
http://www.mouser.com/

http://www.digikey.com/

http://www.sparkfun.com/

http://www.parallax.com/Store/tabid/60/Default.aspx



http://ie.farnell.com/
http://ie.farnell.com/
http://www.mouser.com/
http://www.mouser.com/
http://www.digikey.com/
http://www.digikey.com/
http://www.sparkfun.com/
http://www.sparkfun.com/
http://www.parallax.com/Store/tabid/60/Default.aspx
http://www.parallax.com/Store/tabid/60/Default.aspx

Things Tlo Remember

W Sdfety first, last, and always

W do not take another person’s work about the state of a piece of equipment, always
check yourself and make sure its safe for you to work

W use the right tool for the job

W treat each tool with respect and rack them back in their correct place when they are
not in use, don’t leave a dangerous tool loose when it can harm somebody else

W don’t leave your safety glasses on the bench or in your pocket
W don’t work on a live circuit, turn the power off first

W don’t solder in an enclosed area without proper ventilation
W read the datasheet first and double check it to be sure

W get twice or three times the number of parts that you need for your circuit, you will
make mistakes and sometimes you will have to throw an almost finished piece away






