Bion

Sensor network:
* 1000 sensor nodes

* 3 miles of telephone
cable
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Project 1: Digital /O and Timing

« Control of LEDs and Speaker
* Respond to button presses
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Part 1

* Internal 4-bit (software) counter

» Counter state is reflected by the LEDs
— Bit 0: Blue
— Bit 1: Yellow
— Bit 2: Red
— Bit 3: Green

» Each button press: increment counter
— Update LED display



Part 2

« Generate tone with the speaker

— Different tone for each counter state (higher
tones for higher values)

— Produce tone as long as the button is being
pressed

« Speaker is controlled by a digital I/O line
— S0: in one of two states

— Tones are produced by generating a “square
wave” at a given frequency



Project Administrivia

Due in one week (Feb 27t)
« Demonstrate to me, Gareth, or Di
« Documented code:

— Hand-in on D2L
— One copy per 2-person group

» Personal report: distribution of work

— One per person
—Hand in on D2L



Bion Care

Hold bions on the side of the board (don't
touch the components)

Minimize the bending of the components

Don't let the bion come in contact with
metal while it is powered on

If things get hot: disconnect power
iImmediately and ask for help



Getting Started

See: htip://www.cs.ou.edu/~fagg/classes/general/atmel/
Summary:
* (perhaps) Install AVRstudio

* (perhaps) Install WinAVR

* Plug the programmer into your computer
* Plug the programmer into the bion

Plug the power into the bion

Create a program




Project Menu: New Project
o —

Create new project

Froject type: Froject name:
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AR GCC '\

\ W Create initial fle  w Create folder

Imitial File:
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[ Unsigned Bitfields [-funsigned-bitfields)
' Frequency: -
Pack Structure kembers [-fpack-ztuct]
' /’ Optimization: |00 -
: RSN | J [ Shart Enurns [fshart-enuns)
Memory Setbings
|- [v Create Hex File [ Generate Map File [ Gererate List File
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ak. | Cancel Help
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wu | @ InFo ﬁrstprniect

7.1.2007 at 23:17:33
mou=attinygel -Wall -gdwarf-2 -00 -MD -MP -MT firstproject.o -MF dep/firstproject.o.d -c ../ firstproject.c
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AVR Studio - [Z:\projectsiarchivel\symbiotickmicrocontrollerlatmellexamplesifirstprojectifirstprojectMirstproject.c]
File Project Build Edit “ew Tools Debug  ‘Window  Help

0= BEo - B Hh M O
B @ e
ANR G A B e e L
- ﬁ firstproject (Flefault) " "
Femmm Add oulib.c and oulib.h to the
& s W :
= eader Files
e Source Files and Header
xkernal Dep £
£ Other Files - "
Files, respectively
|
- ‘@.ﬁ.'u'l-'-i ECC irwJ I Mg i - Z: projects’, archiveh symbiotic microcontroller', atmel' examples' firstproject' firstproject firstproject.c ’_

Biuild

rm -rf firstproject.o firstproject.elf dep/¥ firstproject.hex firstproject.eep
Build succeeded with 0 Warnings...
W awr-goo.exe -—mmcu=atmegald -Wall -gdwarf-2 -00 -fsigned-char -MD -MP -MT firstproject.o -MF dep/firstproject.o.d -c ../ /firstproje
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AVR Studio - Z:\projectstarchivelsymbiotic\microcontroller\atmelexamples\firstprojectifirstprojectifirstproject.c

- Fle Project Build Edit  Wiew Tools Debug  Window  Help
DEEHGS tmRE0FH T 4440

¢ Trace Disabled - % XL oL o D o e S

| awp acc x|

E‘@ firstproject {default)

{23 Source Files

23 Header Files

5 External Dependencies
----- £ Other Files

P EELN G BRFLUEINRTEEEEE
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B Z:\projectsarchivelsymbioticAmicrocontrollerlatmeNexampleskfirstproject)irstprojectMirstproject.c g @[X]
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Code goes here

'@AVR Gl EIJ’O Wignw | [ i JO | Z:yprojects’ archive' symbiotic, microcontroller',atmelexamples’ firstproject’ firstproject’ firstproject.c 4 b

|Message

Loaded plugin 3TKS00
Loaded plugin AYR GCC

£ 1| ] 2
S2Euld @ Message | SRFind in Files | @Breakpoints and Tracepaints |

ITAGICE mkID  Auko @ ny ol CAP NUM SCRL

troduction ' ... - B 7 &) 110pm




Now for the code...

#include "oulib.h"

int main (void)
{
DDRB = 7;

while (1) {
PORTB = 1;
delay_ms (500);
PORTB = 0;
delay_ms (500);



AVR Studio - [Z:\projectsiarchivel\symbiotickmicrocontrollerlatmellexamplesifirstprojectifirstprojectMirstproject.c]

File  Project  Build
== i

AR GCC

- ﬁ firstproject (default)*

--£9 Source Files
firstproject.c
aoulib,ic

=-£5) Header Files

(5] oulib.b

dit  Wiew Toals

B S

+-£9) External Dependencies

£ Other Files

Debug  Window

T e

{

- e ave aoc | BRlLo view

Biuild

® avr-objcopy -j .eeprom --set-section-flags=.eepromn="alloc,load”™ --change-zection-lma .eeprom=0 -0 ihex firstproject.elf firstproject.e

AYE Memory Usage

i

Help

i
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Build menuf BUiId

DORE = 7;

vhile(1l) {
PORTE = 1:
delay_m=({500);
FORTE = 0:

delay_m=(5007);

NN E—

Z: projects’, archiveh symbiotic microcontroller', atmel' examples' firstproject' firstproject firstproject.c
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‘@F&'-.-‘R GCC -iF'wJI,I'O view | @ 1nFo Z:projects’ archive' symbiotic\microcontroller atmel examples® firstproject' firstproject’firstproject.c
‘Buid
® ayr-chicopy -j .eeprom --set-section-flags=.eeprom="alloc,load” --change-section-lma .eeprom=0 -0 ihex firstproject.elf firstproject.e

AYVE. Memory Usage

Dewice: atmegal

Program: 3226 bytes (39.4% Full)
[.text + .data + .bootloader)

Data: 16 bytes [l.6% Full)

You should get this
Build succeeded with 0 Warnings... 4—

%Build i Message | =ghFind in Files @ Breakpoints and Tracepoints |

: » Start B class_introduction AVR Studio - [Z:4proj... & talks




Now We Are Ready...

» Plug the programmer into the bion (If it is
not already)

* Power up the bion

* And download the program...
— Tools Menu: AVR: Connect



Physical Interface for Programming

AVR ISP




Physical Interface for Programming

AVR ISP

USB
connection to
your laptop




Physical Interface for Programming

AVR ISP

Header connection ® -

will connectto L ju
your circuit j
(through an s
adapter) '
Be careful when
you plug your
circuit in (check
before powering)

\-""N-___________,_.--"'



AVR ISPs are Cranky

* When things are plugged in and powered,
you should see two green LEDs on the
ISP

* One red: usually means that your circuit is
not powered

» Orange: the programmer is confused

— Could be due to your circuit not being
powered at 5V

— Could be due to other problems
— Check power and reboot the ISP
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AEy*

sndencies

iy AYRISP mkll

w | @Info |

Z:hprojectsha

.BEprom --set-section-flags=.eeprom="alll

E Z:\projectsiarchive\symbiotic\microcontrolleratmel\examples\firstprojectlproject100\project100.c

finclude "oulib h"
int main{wvoid)

F'r-:ugraml Fuses I Lu:u:kBitsI #dvanced Board |.-’-'-.ut-:| I

—Yolages
WTarget: - =50 ARef 7 e 5l

Fead Yoltages |
B 0 EEL Wwirite Yaltages |

— Dzcillator and ISP Clock,

STEROO I:Isc::l vI Attairiable: Read |
ISPFreq 1.0 MHz ]W.DDDMH: Wiite |

Mate: The ISP frequency must be less than 1/4 aof the target clock

— Revizion

Huw: 001, P major: D=0, P minor: 0x05 |Upgrade |

s YOU should only have

to do this once

& bytes (39.4% Full)
+ .bootloader)

& bytes (l1.6% Full)
- Jhoinit)




£
1) int main{woid)

1
i DDEE = 7:
wvhile(l) {
PORTE = 1:
delay_m=({500);

sndencies FORTE = 0:
delavy_m=(5007);

Fragram l Fuses ] LDckEits] .ﬁ.dvanced] Board ] Auto ]

Device

T -|  Erose Device

Frogramming mode

[v Erase Device Before Programming
||SP modk J v “erify Device After Programming

Flazh
i

* |nput HEX File |2:'\pru:uieu:ts'xar-:hive'xs_l,lml:uicutiu:'xmicn:uu:u:untru:uller'x

Pragram Werify | Read

EEFROM

e [ Select your program

aw | @@Info Z:‘gprujects ¥ |nput HEX File |%‘\projects\archivehsyr

|
= | e (@ .nex file)
.BEprom --set-section-flags=.eeprom="a "

_ Setting mode and device parameters.. OF!
E ntering programming made.. 0K
Reading fusesz .. OxCE, 0=BF .. OK!
Leaving programming rmode.. OFI

& bytes (39.4% Full)
+ .bootloader)

& bytes (l1.6% Full)
- Jhoinit)



Flashing?

Your program will start executing as soon as
the download is complete ...

Your green Light Emitting Diode should be
blinking at 1 Hertz (once per second)



