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programing microcontrollers using c

A microcontroller is a Small computer on a Single integrated
circuit containing a proceSSor core, memory, and
programmable input/output peripherals.

oo et
e

Oscillator
0 -40MHz




Microcontrollers are used in automatically controlled products and devices,
Such as automobile engine control Systems, implantable medical devices,
remote controls, office machines, appliances, power tools, toys and other
embedded SyStems.

By reducing the Size and cost compared fo a design that uses a separate
microproceSSor, memory, and input/output devices, microcontrollers make it
economical to digitally control even more devices and processes.
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So a microcontroller combines onto the Same microchip

- The CPU core
. Memory (both ROM and RAM)
- Some parallel digital 1/0

infrared interface
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Atmega 32 microcontroller

(XCK/TO) PBO
(T1) PB1
(INT2/AIND} PB2
(OCO/AINT) PB3
(55) PB4
(MOSI) PBS

(MISO) PBS
PORTE

K) PB?

Programming can be done roriom0) Foo
in several Languages INTO) P2
and most used are OC18) P
- assembler icing o

-C
- BASIC

PDIP
.
O 1 40 O PAQ (ADCO)
O 2 39 O PA1 (ADCT)
] 3 38 O PA2 (ADC2)
] 4 37 O PA3 (ADC3)
O s 36 [ PA4 (ADC4)
O 6 35 O PAS (ADCS)
] 7 34 O PAG (ADCB)
33 [ PA7 (ADC7
32 O AREF PORTA
31 3 GND
30 O AVCC
29 (O PCT (TOSC2)
28 O PC6 (TOSC1)
] 14 27 O PC5 (TDIN)
] 15 26 O PC4 (TDO)
] 16 25 [0 PC3 (TMS)
] 17 24 1 PC2 (TCK)
] 18 23 [0 PC1 (SDA)
] 19 (20 | PORTC
o 20 _21%



AVR Studio

AVR Studio is an Integrated

Development Environment (IDE) for writing and
debugging AVR applications in

Windows 9x/ME/NT/2000/XP/VISTA /WIN 7
environments. AVR Studio provides a project
management tool, source file editor,
simulator,assembler and front-end

for C/C++, programming, emulation and on-chip
debugging.
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AVR Studio 4 has a modular architecture which
allows even more interaction with 3rd party
software vendors. GUI plug-ins and other modules
can be written and hooked to the system.



Installation

 Requirements
Windows 98/NT/2000/XP

XP x64/VISTA/WIN 7

Internet Explorer 6.0 or later
(Latest version is recommended)

Recommended hardware:

~ Intel Pentium 200MHz
processor or equivalent

~ 1024x768 screen
(minimum 800x600 screen)

~ 256 MB memory

~ 100 MB free hard disk space




Introduction

AVR Studio 4 is a large piece of software, it supports several
of the phases you usually go through when you create a
new product based on an AVR microcontroller.
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AVR Studio supports the developer in the design,
development, debugging and verification part of the process.



New project

— Create new project
Project type: Froject name:

& Atmel AVR Assembler I
%3 AVR GLCC

¥ Createinitialfle ™ Create folder
[ritial file;

I a8

Location:

IE:'&user _l

er 412448 [V Show dialog at startup

<% Back [Ent = Firizh Cancel Help

Select Project ->new project from the menu, and the dialog
below will appear.
The startup wizard will also have this option.



Device selection

Select device and debug platform

— Select debug platform and device
Debug Platfarm:
ICE40 -
ICESD eqa Available devices
JTAG ICE dpeerey  for the selected
£VR Simulator platform. Select
ICE200 ATmegazz ~ OnElOUSE
ATmegabd
Available debug platforms. ATmegadzs Grayed-out devices
Selectthe one to use. are not available
for the selected
platfarm
Connect I.-'l'-.uh:u vI [T Open Taraet Options

Help | <<Eack| ﬂe:-:t)-)—l Finizh | Eancell

Debug platform and device selection can be done by
selecting debug->Select debug platform and device.
All on-system debug platforms and devices are listed.



AYR Studio - C:dMempMestayrgce pluginkmyP rojectinyProject.c
File Project EBuild Edit %ew Tools Debug  Window  Help

af=2=}-] RES0 T W e
o4 B S x|

AR GCC
= %% myProject (default)
—-£39 Source Files

B C:MtempitestavrgcepluginkmyProjectimy. .. Z E|[$__(|

#include <avr-ioc.h:r
int main(woid)

myProject.c n
£ Header Files DDRE = 0xFF:
—-£29 External Dependencies while (11}
b inttvpes.h 1
%in P PORTE = PIND:
B iom128.h 1 ¥

E porkpins. b
B sfr_defs.h

B stdink. b
B wersion.h
£ Cther Files
‘@A'-.-‘R clat @IJ’O view | i Irfa E:‘-\temp‘-,l:estavrgccplugin‘-\mrPruject‘-\mrPruject.c q I
Build - X
Build started 2.6.2006 at 14:12:18 2

® avr-goc.exe -mmousatmegalZf -Wall -gdwarf-2 -00 -MD -MP -MT wyProject.o -MF dep/wyProject.o.d -c .. /myProject.c
® avr-goc.exe -mmcu=atmegal2d myProject.o -0 myProject.elf
® avr-objcopy -0 ihex -RE .eeprom  myProject.elf wyProject.hex
® ayr-ochicopy -j .eeprom --set-section-flagss=.eepron="alloc,load” --change-section-lma .eepron=0 -0 ihkex nyProject.e s
< I >

‘}@Build i ] Message | =gyFind in Files @ Breakpoints and Tracepoints

&  Lnio, Cold

Now, write the code into the open editor window.
You should now be ready to start debugging the
code by pressing the 'start debugging button’.



AVRISP mkll Programator

The AVRISP mkll combined with AVR Studio can
program all AVR 8-bit RISC microcontrollers with
ISP and PDI Interface




Connecting AVRISP mkl|

After the AVRISP mkll is connected to the PC, it can be connected to the
target. The red stripe on the target cable marks pin 1, and this should
be mated with pin 1 on the ISP or PDI connector on the target board.



AVRISP mkll Block Schematic

AVREISE mkll

| Lewvel

LISE LISE Target

Frotection

PC{%} cable <"_—|=“> driver it MCU ] converter. (= cable = ML

AVRISP mkll block diagram



 |SP Interface
When programming an AVR with ISP interface,
the connector must have the following pinout:
ISP connector

1 2

MISOle @] vee
SCKle elMos
HS‘T . '. GHD‘ MISO 9

ISP .

(.';lE GND



Microcontroller board devices
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Digital
output pin9

10mm LED
blue with

diffused lens

ground pins

5V power and

inputpind
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