el

AVR sl )35 55

Olasiw 9 éLE;:i%JAS

39,0ll  Jaie oSl

(SO g (>
1va.-4)




03l s (5ld ygung g2 9 S g S0

gy 95 plp j0 J S ¢ S L
3S i) P guaalS e caa by ST i) Sy e W
oy 1S (el bl il aabbgais tgung g, S

(Embedded) oo asi glpodinws

A8 9,50 Sl ogos U

AVR Microcontroller H. Khosravi 2



HySg S0 B85 jlw

(&l Y, 5390) Freescale semiconductor
68HCO8/68HCIL i A slog,See M

Lol Aoy U

a3l o8, AVR O
Ssbl; 5,528 U
Cuzg, 50 &S 5 PIC L

Tl =5 .5 5 MSP430 [

AVR Microcontroller H. Khosravi 3



AVR g PIC paiho swlio

1 The PIC (Programmable Interrupt Controller)
appeared around 1980.

— 8 bit bus
— executes 1 instruction in 4 clk cycles
—> Harvard architecture

1 AVR (1994)
— 8 bit bus
—> one instruction per cycle
— Harvard architecture
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AVR 8-Bit RISC High Performance

! True single cycle execution

- single-clock-cycle-per-instruction
execution

- PIC microcontrollers take 4 clock
cycles per instruction

! One MIPS (mega instructions per second) per VIHz
—  up to 20 MHz clock
1 32 general purpose registers
- provide flexibility and performance when
using high level languages
—>  prevents access to RAM
! Harvard architecture
—> separate bus for program and data

omaonr\/
niciiivl'y



AVR 8-Bit RISC Low Power Consumption

] 1.8 to 5.5V operation

—  will use all the energy stored in
your batteries

! A variety of sleep modes

—  AVR Flash microcontrollers have
up to six different sleep modes

—  fast wake-up from sleep modes

! Software controlled frequency




AVR 8-Bit RISC Compatibility

! AVR® Flash microcontrollers share a single
core architecture

—> use the same code for all families
— 1 Kbytes to 256 Kbytes of code
—>8 to 100 pins
— all devices have
Internal oscillators -

¥’ AVR CORE

faatures
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AVR Microcontroller
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AVR Families

|
! tinyAVR — the ATtiny series (ATinyxxxx)
B 0.5-8 kB program memory
B 6-32-pin package
B Limited peripheral set

! megaAVR — the ATmega series (ATmegaxxxx)
B 4-256 kB program memory
B 28-100-pin package

B Extended instruction set (Multiply instructions and
instructions for handling larger program memories)

B Extensive peripheral set

AVR Microcontroller H. Khosravi 14



AVR Famillies

.l XMEGA — the ATxmega series

M 16-384 kB program memory
B 44-64-100-pin package (A4, A3, Al)

B Extended performance features, such as DMA, "Event System",
and cryptography support.

B Extensive peripheral set with DACs

! Classic (AT90Sxxxx)

B Almost obsolete

! Application-specific AVR

B megaAVRs with special features not found on the other members
of the AVR family, such as LCD controller, USB controller,
advanced PWM, CAN etc.
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AVR Families

] FPSLIC™ (AVR with FPGA)

B FPGA 5Kto 40K gates
B SRAM for the AVR program code, unlike all other AVRs
B AVR core canrun at up to 50 MHz

1 32-bit AVRs (2006)

B Include SIMD and DSP instructions, along with other audio and
video processing features.

B Intended to compete with the ARM based processors. The
instruction set is similar to other RISC cores, but is not compatible
with the original AVR or any of the various ARM cores.
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