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v 1

| SOFTWARE |
FPGA/ MEMCRY
ASIC
SENSORS —] . D P iRt acTuaTORS
CONVERSION CONVERSION

t AUXILIARY
SYSTEMS
HUMAN DIAGNOSTIC (POWER,
INTERFACE PCRT COOLING)

ELECTROMECHANICAL
BACKUF & SAFETY

EXTERNAL

ENVIRONMENT
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Compressor control

Alarm

Display
The

embedded —
computer

Actual temperature

Human
interaction
Networked
() interacion

(maybe!)

Required temperature

www.mecha.blog.ir &



Embedded System ;1 gt

_ Window control buttons
Window stall sensor

Window motor

Lock control

Open door sensor

Lock actuator
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Instruction Sets
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8-bit microcontrollers
— AVR

-~ PIC

- HCS12

-~ 8051

16-bit microcontrollers
- XMega AVR

- PIC16

32-bit microcontrollers
- ARM

— AVR32

- PIC32
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AVR PyS9,5m (slb o01g3 -

 Classic AVR
e.g. AT90S2313, AT90S4433
* Mega AVR
e.g. ATmega8, ATmega32, ATmegal28
* Tiny AVR
e.g. ATtiny13, ATtiny25
 Special Purpose AVR
e.g. AT9OPWM216,ATI90USB1287
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T Tiny AVR .s/50

Tabhle 1-5: Some Members of the Tiny Family

Part Num Code Data Data LD pins ADC Timers Pinnumbers

ROM RAM EEPROM pins & Package
ATtiny 13 1K 6 654 £ 4 1 SCOICE PDIPE
ATtiny 25 2K 128 128 £ 4 2 SCOICE PDIPE
ATtiny44 4K 256 256 12 B 2 =CIC14,PDIP14
ATtiny 34 K 512 512 12 8 2 BCIC14PDIP14

www.mecha.blog.ir
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Tiny AVR XYY ES

8-PDIP/SOIC
=4 ATtiny13A
[ 1VCC

1 PB2 (SCK/ADC1/TO/PCINT2)

1 PB1 (MISO/AIN1/OCOB/INTO/PCINT1)
1 PBO (MOSI/AINO/OCOA/PCINTO)

(PCINTS/RESET/ADCO/dW) PB5 [ 1
(PCINT3/CLKI/ADC3) PB3 [ 2
(PCINT4/ADC2) PB4 [] 3

4

8
7
6
GND [ 5

20-QFN/MLF

C

NC

C

1 DNC

201 DNC
16

(PCINTS/RESET/ADCO/dW) PB5 [ 1 --T-T--T-1 15[0 vee
(PCINT3/CLKI/ADC3) PB3 [] 2 ! ' 14[70 PB2 (SCK/ADC1/TO/PCINT2)

DNC ] 3 ! 1 131 DNC

DNC ] 4! 1 12[0 PB1 (MISO/AIN1/OCOB/INTO/PCINT1)
(PCINT4/ADC2) PB4 [ 5gr--------+ 11[1 PBO (MOSI/AINO/OCOA/PCINTO)

NOTE: Bottom pad should be soldered to ground.
DNC: Do Not Connect

10-QFN/MLF
0
(PCINTS/RESET/ADCO/dW) PB5 [] 1 --------2 103 VCC
(PCINT3/CLKI/ADC3) PB3 [] 2 ! ! 9[7 PB2 (SCK/ADC1/TO/PCINT2)
DNC [ 3 ! i 8[1 DNC
(PCINT4/ADC2) PB4 [] 4 ! 1 7[0 PB1 (MISO/AIN1/OCOB/INTO/PCINT1)
GND [] 5o-------- 6[7 PBO (MOSI/AINO/OCOA/PCINTO)

NOTE: Bottom pad should be soldered rtrcla gé?'lljg%lo ir
DNC: Do Not Connect ’ -DI0g.




== Classic AVR .s1g5

Tahle 1-3: Some Memhers of the Classic Family

Part Num Code Data Data IO pins ADC Timers Pinnumbers

ROM RAM EFPROM pins & Package
ATH032313 2K 128 128 15 0 2 SOIC20,FDIP20
ATI0Z2323 2K 128 128 3 0 1 SOLCE PDIPE
AT9034433 4K 128 256 20 & 2 TOQFP32 PDIPZE

Motes:
1. Al ROM, EAM, and EEPEOM metnoties are in bytes.

2. Drata RAM {General-Purpose BLAD) 15 the amount of AWM avalable for data mampulaton (scratch

pad’ in addition to the Registers space.

www.mecha.blog.ir
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RESET
(RXD) PDO
(TXD) PD1
XTAL2
XTAL1
(INTO) PD2
(INT1) PD3
(TO) PD4
(T1) PD5
GND

PDIP/SOIC
N

1 20 O vCC

£l 2 19 [0 PB7 (SCK)
13 18 |1 PB6 (MISO)
14 17 & PB5 (MOSI)
5 16 O PB4

16 15 & PB3 (OC1)
07 14 [0 PB2

18 13 |2 PB1 (AIN1)
9 12 |J PBO (AINO)
10 11 |21 PD6 (ICP)
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Classic AVR .sls

RESET [
(RXD) PDO [
(TXD) PD1 [C
(INTO) PD2 [
(INT1) PD3 [

(TO) PD4.E} B

vee o

GND [
XTAL1 [
XTAL2 [
(T1) PD5 [
(AINO) PDB []
(AIN1) PD7 O
(ICP) PBO [

W NGO L WN -

-k ok wh o - (O
H W N = O

28
27
26
25
24
23
22
21
20
19
18
17
16
15

"] PC5 (ADCS)
1 PC4 (ADCA4)
] PC3 (ADC3)
1 PC2 (ADC2)
71 PC1 (ADC1)
] PCO (ADCO)
1 AGND

] AREF

1 AVCC

] PB5 (SCK)
1 PB4 (MISO)
] PB3 (MOSI)
1PB2 (SS)

7 PB1(0C1)
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Mega AVR ..l4-

Table 1-4: Some Members of the Mega Family
Part Num Code Data Data O pins ADC Timers Pinnumbers

ROM RAM EEPROM pins & Package
ATmegal EE 1K 03K 23 8 3 TQFP32PDIP2E
ATmegalé 16K 1K 05K 32 8 3 TQFP44 FPDIP40
ATmega3Z 32K 2K 1K 32 8 3 TOQFP44 PDIP40
ATmegaid 64K 4K 2K 54 8 4 TOQFFP6d4 MLF64
ATmegalz2B80 128K sE 4K 86 16 & TOFP100,CBGGA

Motes:

1. all ROM, AWM, and EEPEOM memonies are in hytes

2. Data BAM (General-Purpoze BLARD 15 the amount of BLAT avalable for data mampulati on (scratch
pad) in addition to the Registers space.

3. All the above chips have USART for senal data transfer

www.mecha.blog.ir 32



Mega AVR »sl51-
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PDIP
A A

(XCK/TO) PBO | 1
(T1) PB1 ] 2
(INTZ/AINO) PB2 | 3
(OCO/AINT) PB3 | 4
(SS) PB4 |5
(MOSI) PB5 | 6
(MISO) PB6 | 7
(SCK) PB7 | 8
RESET | 9

vce | 10

GND ] 11

XTALZ ]| 12

XTALY | 13

(RXD} PDO | 14

(TXD) PD1 | 15

(INTO) PD2 | 16

(INT1) PD3 (| 17

{OC1B) PD4 | 18

(OC1A) PD5 | 19

(ICP) PDE | 20

| PAD (ADCO)
~ PA1 (ADC1)
. PA2 (ADC2)
' PA3 (ADC3)
. PA4 (ADCA4)
| PAS5 (ADCS)
~| PAS (ADCS)
"I PA7 (ADCT)
| AREF

- GND

~ AVCC

| PCT (TOSC2)
~ PC8 (TOSC1)
1 PCS (TD1)

~ PC4 (TDO)
1 PC3 (TMS)

| PC2 (TCK)
~ PC1 (SDA)

| PCO (SCL)

- PD7 {OC2)

fnonnnoonmnein

{(MOS}) PBS
{(MISO) PBE
(SCK) PB7
RESET
VCC |
GND
XTAL2
XTAL1
(RXD) PDO
(TXD) PD1
(INTO) PD2

- A DN S WN -

43 741 393

1213 16,17, .19, 21

® 44,42, 40 38 1383534

33
32
31
30
29
28
27
28
25
24
23

14 716 18 20" 22

gogoug

UL

UL

NERENRERRRIANERRAENER

SEEERSZEREE

PA4 (ADC4)
PAS (ADCS)
PAS (ADCB)
PA7 (ADC7)
AREF

GND

AVCC

PC7 (TOSC2)
PC6 (TOSC1)

- PC4 (TDO)

;5380 gass
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= Special Purpose AVR

e AUTOMOTIVE AVR

e AVR Z-LINK
e CAN AVR
e LCD AVR

e LIGHTING AVR
e SMART BATTERY AVR

Tahle 1-6: Some Memhers of the Special purpose Family

Part Num Code Data Data MaxI'O Special Timers Pin numbers
ROM RAWM ERPRORM pins Capahilities & Package

ATS0CAN12E 128K 4K 4K 53 CAN 4 LQFPET

ATR0TEE1287 128K 8K 4K 48  TISB Host 4 TOQFP&4

ATR0PWM216 16K 1K 05K 19 Advanced PWhI 2 SOIC24

ATmegalt? 16K 1K 05K 54 LCD 3 TQFP&4 MLF64

www.mecha.blog.ir 35
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= AVR sla 5555ee ciSel

ATmegal28

-

Atmel group

Flash =128K

ATt'”Y44 ATO0S4433

= .

Flash =4K '
T Atmel Classic Flash =4K
group b
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AVR sla y353Sa 513Kl

Speed [MHz]
V parts - 10MHz
No V - 20MHz
Flash Memory
{kbytes)

\
ATmegad48PV-10MU

e S

Temperature Grade
Mega >32 pins m 1= industrial
gvy“:vazpins. C = Commercial
Vee Range U = Fully Green Industria
No letter =4.5-55V
L=27~55V
V=18-55V

www.mecha.blog.ir
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Vce

Microcontroller

Vce

Out

* GND

‘ Ground plane
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VAT

Voo
R _I—-L Microcontroller
A
Reset module
External A Reset
Reset T
C
—— A
?
Ll_l
__[GND
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b ciygr ¢ygawdgin!

ZX
V =5 Volt V =5 Volt
RC é l
>
. . ... ..
A Diode &
—lbiope> . | LAME
Microcontroller I/O A K A ESRETARERRSENARSANES lvc'":
Port T RB E S §
Veorr  Vieo| 4 LED! \\\ { 1 4N35
¢ e MR
GND GND
/77 77

Isolating the Microcontroller /O Port with 4N35
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Circuits /
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Generation
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