Atmel AVR Basics
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Overview

» Basic AVR Knowledge
» AVR Studio
» Programming
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L L AVR Basics

» The AVR microcontrollers are divided into
three groups:
= 1. tinyAVR
= 2. AVR (Classic AVR)
= 3. megaAVR a

» Thedifference between these devices lies in
the available features. The tinyAVR uC are
usually=devices with lower pin-count or
reduced feature set compared to the
megaAVR's . All AVR devices have the same
Instruction set and memory organization.
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» AVR's contain SRAM, EEPROM, External SRAM
interface, ADC, Hardware Multiplier, UART, USART,
etc. A tinyAVR and a megaAVR stripped off all the
peripheral modules, leaves us with the AVR Core —
the same for all AVRs.

» Datasheets are completétechnical documents — a
réfergnce on how a given peripheral/feature works.

=1. One Page—Key information and Feature List
=2 . Architectural Overview

=3. Peripheral Descriptions

=4. Memory Programming

»5. Characteristics

=6. Register Summary

»7. Instruction Set Summary

=8. Packaging Information
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L L L) Peripherals

» UART

= Provides serial communication interface

= Typically RS232
» Analog/Digital Channels

= Many sensor are analog

= 4 channels minimum
» SPI/I12C/CAN interfaces

= Synchronous serial, very common interfaces
» JTAG

= Allows in circuit debugging and programming
> 4SP

= |n system programming, serial communication
» =Timers

= The more the better
» PWM / frequency generation modules

= Allows hardware generation of motor driving signals
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EERY ATMega 128

» Most popular here at UF

» Kitchen sink of peripherals

» 2 UARTS, 8 channel A/D, multiple counters and
PWM channels, SPI/12C/CAN, ISP, and JTAG

» RISChased 8Bit core

» 16MIPS @ 16Mhz

» Devélopment Software free from Atmel
» Large Hobbyist user base on the internet
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.y AVR Studio....

» Step 1. Create a New Project
» Step 2: Configure Project Settings

What kind of project we want to create, and
setting up filenames and locations.
» Step?3. Selecting Debugging Platform
» Select JTAG ICE
» Sélect ATmegal28

» Step 4: Write your code
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The "Menus" - Windows and AVR Studio specific

Toolbars - "shortcuts" to commonly used functions.

The Workspace - Files in your Project, 10 view, and AVR info
The Editor window.

The Output Window. Status information is displayed here.

o 0 »lWyN =

The System Tray - information on which mode AVR Studio is in.
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AVR Studio....

AVR Studio - C:

= Microsoft

Windows XP - Parallels Desktop
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B Poect Guid Et Yew Toos Debug Window beb
ASde Land EL L RSN 1 SN 24308 3
Trace Disabled - LT mmm &4 (6
:ﬂ:::,mgsn B C:\Arroyo\EEL5666\Spring 2009\Atme(\Test_Atmel_ASM\Test_Atmel_ASM.asm =13
= {3 Source Fies
[ Test_Atmel_ASM.asm .
3 Inchuded s . .
3 Labekc - .
O ot . .
) 3 Object Fie N N SR U0PotA
. - 4= 10PutB
SR I0PIC
FE
include "8515def . inc® file .,%:;g::g -
org 0x0000 4 =210 PotF
Tiwp RESET 4= 10PutG
RESET 4 SpExtemal Intemupts
\ “\‘H”II”I//////// 1di R16. 0x0A 4 84 Timer/Courves 0
\) 2D 165 Tme/Comter] o
1di R17. 0x32 - -
1di R18. OxFF K I—| |
1d1 R13. OXFF
1di R20, OxFF o Ll L
@ out DDRB, R20
et all PORTB pins high
oop
out PORTB, R20
dec R19 =
Kl |
. 5 B C\Arroyo\EELS666\Spring 2009\ Atmel\ Test_Atmel_ASM\Test_Atmel_AsM.asm a b
L Buld v x
o
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\ \\ Dould | @Messae | FUFind in Files | L@Breskpoints and Tracepaint P — )
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File Edit View Settings 7
DEOEH 9 LR AL 2 Q B4R
PN
* Title: test_atmel_asm.asm - 1
“ Programmer: A. Antonio Arroyo w*
¥ Date: February 10, 2009 w
* version: 1.0 “
* pescription: w
¥ Test the atmel ATMEGAL28 using the Assembler “
/
.include "8515def.inc” ;Includes an Atmegal28 compatible definitions file
.org 0x0000 ;Places the following de from address 0x0000
rimp RESET ;Take a relative Jump to the RESET Label
RESET: ;Reset Label (start of Main)
1di r16, Ox0A ;store 10 in R16 (Repeat Count)
1di RL7, 0x32 ;Store 50 in R17 (i, outer Loop)
Tdi RL8, OxFF ;store 255 in R18 (j, middle Loop)
1di R19, OxFF ;Store 255 in R18 (k, Inner Loop)
1di R20, OxFF ;Store 255 in R19 (output Data)
out DDREB, R20 ;Store FF in DDRB {A11 outputs}
set all PORTE pins high
Loop: ;Loop Label
out PORTB, R20 ;write Data to PORTB
dec R19 ;Decrement R19
brne Loop ;If not zero jump to the Loop label
Tdi RL9, OxFF ;Restore 255 in R19
dec R18 ;Decrement R18
brne Loop ;I not ro jump to the Loop lahel
1di RL8, OxFF R ore 255 in R18
1di R19, OxFF R ore 255 in R19
dec R17 ;Decrement R17
brne Loop ;IT not zero jump to the Loop label
;Set all PORTB pins low
1di R17, 0x32 ;Sstore 50 in R17
Tdi R18, OxFF ;Store OxFF in R18
1di R19, OxFF e OxFF in R18
1di R20, 0x00 0 in pata (R20) 3
>
Ln37:61 Col1l SelD 2.27K8 ANST CR+LF INS  Assembler
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DEOEH 9 0B A8 Q B4 R

Loop2: ~
out PORTB, R20 ;write Data to PORTB
dec R19 ;Decrement R19
brne Loop2 ;If not "0 jump to the Loop Tlabel
1di R19, OxFF ;Restore 255 in R19
dec R18 ;Decrement
brne Loop2 ;If not zero jump to the Loop Tabel
1di R18, OxFF ;Restore 255 in R18
1di R19, OxFF ;iRestore 255 in R19
dec R17 ;Decrement R17
brne Loop2 ;If not zero jump to the Loop Tlabel

7

hund,
\\“\\“\\luu ity
\ \ ;Repeat Count times
ﬂ"‘\ 1di R17, 0x32 sRestore 50 to R17
6\ 1di R18, OxFF ;Restore 255 to R1S8
Tdi R19, OxFF jRestore 255 to R19

1di R20, OxFF :Store OxFF in Data
dec R16 ;Decrement COUNT
\ﬁ brne Loop ;If not zero jump to the Loop Tabel
- Here:
\ rimp Here
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