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٣
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٤

AVR 

CMOS     AVR 

AVR   .  RISC

 .
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٥

AVR   

 .  AVR

RISC   AVR

 . (MIPS)

 .  (R0..R31) AVR

 . ALU 

 .    CISC  

 . AVR  

 .  

 :  AVR 

   .AVR  -  
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٦

AVR   -  

Tiny AVR-

AVR(classic AVR)-

Mega AVR-

Tiny AVR.

Maga . Mega AVR 

 . AVR(classic AVR) AVR

AVR  

 .

AVR 
 .  -

.       -

.   -

.SRAM, EEPROM ( )  FLASH   -
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٧

. (ISP)  -

.  -

RC  -

. RC 

JTAG  -

  . FLASH ,EEPROM 

.   -

.   -

. RTC -

( PWM    ) PWM  -

.  CTC  -

.    ADC -

.Philips  TWI  I2C  -

. USART  -

.Master/Slave SPI  -

.  -

.  -

. RESET -

. Brown-out Detector -

                                                          
In System Programming ١

Real Time Clock ٢

Clear Timer On Compare Match ٣

Analog to Digital Converter ٤

Inter-IC bus ٥

Two wire Interface ٦

Universal Synchronous and Asynchronous serial Receiver and Transmitter ٧

Serial peripheral Interface ٨

Watch Dog Timer ٩

Power On Reset ١٠
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٨

.  -

.  -

  , - , ATMega32 L , - ,  -            

. ATMega 32(L) L 

Sram,Eeprom, AVR 

AVR  AVR  . Flash

AVR  .

  �!  .

 !  AVR 

AVR  .

 .

 :

 .

.

 .

AVR 

 (L)  AVR  

 . ATMega128

 .  

 . AVR  

AVR 

 .

 .

    .AVR

.
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٩

 .

 .

 .  

 .

 .  

 C

C  . C 

 :

 .  .

 . C AVR 

 . AVR C 

 . AVR 

C  CodevisionAVR 

 ( - )  . ATMega32 .   

 .  

 .
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١٠

١- ٣ شکل
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١١

 (ISP ) AVR   

 +   .  .

 . RESET

 . ISP   

AVR AVR ISP

 .

 .
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١٢

AVR  -  

:(ISP)

AVR    . ISP 

                                                          
In system programming ١
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١٣

FLASH  . ISP AVR   . Boot Loader

ISP  . Boot Loader   

PC AVR  .

 .  (Boot Loader)  .

Boot PC 

 . Programming adapter  . AVR Loader

SPI   .  

JTAG  . SPI  .  JTAG 

Debugging 

SPI  

 .  Debugging JTAG SPI  

 .  .

SPI  ISP

.(verify)

 ( ) RESET   .Clock

 .

 .    . SPI

ISP 

                                                          
Serial Peripheral Interface ١
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١٤

ISP روش به ريزى برنامه ٢- ٢ شکل

�  � 

ISP 

 ( -  ). (COM)

 . ISP 

 .  

 .  .

 .

COM   .

 .  .

 .

 .

USB 

USB  .

 .

AVR AVR Atmel 

AVR  .

 .  .

 :    .  

Kanda systems STK200+/300
                                                          

Universal Serial Bus ١
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١٥

Atmel STK500/AVRISP
Dentronics DT006

Vogel Elektronik VTEC-ISP
Futurlec JRAVR

Microtronics ATCPU/Mega2000

STK200 . STK200/STK300 ISP  

 . ATMega STK300 AVR 

 .

 .  ( - )

 .

0 0 0

0

0

10

CONNECTOR DB25

13
25
12
24
11
23
10
22
9
21
8
20
7
19
6
18
5
17
4
16
3
15
2
14
1

74HC244

3
5
7
9

12
14
16
18

17
15
13
11

8
6
4
2

20

19
1

2Y4
2Y3
2Y2
2Y1

1Y4
1Y3
1Y2
1Y1

2A4
2A3
2A2
2A1

1A4
1A3
1A2
1A1

VCC

2OE
1OE

ATMega32L

40
39
38
37
36
35
34
33

32
31
30

29
28
27
26
25
24
23
22
21

1
2
3
4
5
6
7
8

9
10
11

12

13

14
15
16
17
18

20
19

PA0(ADC0)
PA1(ADC1)
PA2(ADC2)
PA3(ADC3)
PA4(ADC4)
PA5(ADC5)
PA6(ADC6)
PA7(ADC7)

AREF
GND

AVCC

PC7(TOSC2)
PC6(TOSC1)

PC5(TDI)
PC4(TDO)
PC3(TMS)
PC2(TCK)
PC1(SDA)
PC0(SCL)
PD7(OC2)

PB0(XCK-T0)
PB1(T1)
PB2(INT2-AIN0)
PB3(OC0-AIN1)
PB4(SS)
PB5(MOSI)
PB6(MISO)
PB7(SCK)

RESET
VCC
GND

XTAL2

XTAL1

PD0(RXD)
PD1(TXD)
PD2(INT0)
PD3(INT1)
PD4(OC1B)

PD6(ICP)
PD5(OC1A)

4MHZ

100k

SW1
0.1u

27pf

27pf

100k

0.1u

GND

VCC=+5v

VCC=+5v

Reset Circuit

Minimum Hardware for working with AVRs
ISP Adapter

AVR با کار براى لازم افزار سخت حداقل ٢- ٣ شکل

 .
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١٦

 .  SCK  MISO MOSI 

 . Vcc GND 

 . 74HC244 AVR 

 .

RESET  74HC244 ISP 

  RESET  .

MOSI, SCK RESET  .  

74HC244 MISO

 . MOSI, MOSI 

 .

STK300 STK200 

 .

Atmega32L 

 . ISP MOSI, MISO, SCK, RESET  

ISP AVR 

(MOSI, MISO, SCK, RESET) ISP 

 .

I/O ISP ISP 

 ( -  ).    .

RESET  RESET RESET  -

 .

                                                          
Master Out Slave In ١

Master In Slave Out ٢

Serial Clock ٣
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١٧

ISP  -  

. ISP  -

ISP  -

.

 . ISP  -

ISP ATMega128 

 . UART SPI 

 .

AVR 

 .

AVR  . JTAG, ISP 

 .
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١٨

Codevision AVR 
 ( IDE) C Codevision AVR

 . ATMEL AVR 

 . Xp,2000,NT, Me, 98, 95 

ISP  

 .

LCD    C 

DS1820 LM75 I2C  SPI 

 . EEPROM 

                                                          
Integrated Development Environment ١
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١٩

CodevisionAVR  -  

 . CodewizardAVR, CodevisionAVR 

... TWI, SPI, ADC 

Codewizard 

 .  

CodevisionAVR   ( -  ).

CodevisionAVR . AVRstudio

 :

http://www.hpinfotech.ro

 : Atmel  AVRStudio  

http://www.atmel.com

2Hz  LED 

 .

http://www.hpinfotech.ro
http://www.atmel.com
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٢٠

  

File|New    .

 . Create New File 

OK File type|Project ( -  )

 .

Create New File  -  

 ( -  )

 . CodewizardAVR

Confirm  -  

 ( -  ) Create New Project  .  No 

 . prj   .
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٢١

Create New Project  -  

 C ( -  )   

Atmega32L AVR Chip Compiler|Code Generation

 ( -  ). OK 4MHz Clock
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٢٢

Files Configure Project  -  
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٢٣

C Compiler Configure Project ٣- ٦ شکل

 ( -  ).

File Type|Source Create New File  File|New

 . OK

Create New File  -  
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٢٤

 . untitled.c  .

 . main.c Save As File

 .  .  

#include <mega32.h>
#include <delay.h>
/*This is a test program written to flashes
the LED on PORTA.0 with a period of 0.5 second*/
main()

 {
while(1){/*loop forever*/
PORTA.0=1;
delay_ms(250); 
PORTA.0=0;
delay_ms(250);

 }
}

ATMega32L mega32.h  #include <mega32.h> 

delay.h  . .

while(1) . main() . #include <delay.h>

delay_ms(250) .

 .  

 ( -  ).

ATMega32L
40

39

38

PA0(ADC0)

PA1(ADC1)

PA2(ADC2)

LED

330

PA0  LED  -  
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٢٥

 . Configure Project  .

main.c Add Files 

 ( -  ). main.c  . Open 

main.c Configure Project  -  
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٢٦

٣- ١١ شکل

                     ٣- ١٠ شکل

 C Configare Project C 

AVR Chip Code Generation  . Compiler

 . 4MHz  Clock Atmega32L

 .

 .

 ( -  ).  Globally#define 

                                                          
Global ١
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٢٧

Globally#define Configure Project  -  

 ( -  ). paths 
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٢٨

Paths Configure Project  -  

After Make 

 ( -  ) 
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٢٩

After Make  Configure Project  -  

 . Program the Chip 

 ( -  ).

 .  OK 
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٣٠

After Make Configure Project  -  

 . Codevision 

Debugger 

 .

 ( -  )  . Debugger Settings 

Directory and Filename Atmel AVR Studio4 , Debugger 

. OK AVR Studio
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٣١

Debugger Settings  -  

 ( -  )  . Programmer Settings  

 .     ISP 

Printer Port Kanda Systems STK200+/300, AVR Chip Programmer Type 

 .  OK LPT1:378h, 

Programmer Settings  -  

  
:  

 .  .c  

. AVRASM32 
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٣٢

F9 Compile File Project  

Information .asm  . Compile 

 ( -  ) .

Information  -  

Make File Project 

Information  .  Make F9 

( -  ) Compile  .

 ( -  ) Assembler  .

 ( -  ) Programmer  

 .
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٣٣

Compile پنجره Information قسمت ٣- ١٩ شکل
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٣٤

Assembler Information   -  
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٣٥

Programmer Information  -  

ISP 

 .  . Program 

 ( -  ).

Flash Programming  -  

 ( -  ).
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٣٦

Verify  -  

 .

Codevision . AVRStudio  

AVRStudio 4.06 . COFF object 

 .

Run the Debbugger , Tools 

 . debbugger

AVRStudio افزار نرم ٣- ٢٤ شکل

 .  ( - ) Welcome to AVR Studio 4 , AVRStudio 
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٣٧

object  Welcom toAVR Studio 4  -  

 ( -  ). . Open 

Open ObjectFile  -  

. COFF  

 .

 . COFF 
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٣٨

Welcom to AVR Studio 4  -  

Atmega32 , Device   AVR Simulator , Debug Platform  ( -  )  

 . Finish  ( -  )

Welcom to AVR Studio 4 ٣- ٢٨ شکل
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٣٩

). COFF ,  AVRStudio 

 ( -

object AVRStudio   -  

 (Break Points) 

Workspace  

 .
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٤٠

  
  CodewizardAVR 

 . AVR 

Codewizard  

. . 

. AVR  

. . 

 ( -  ). B LED A 

ATMega32L

40

39

38

37

36

35

34

33

1

2

3

4

5

6

7

8

PA0(ADC0)

PA1(ADC1)

PA2(ADC2)

PA3(ADC3)

PA4(ADC4)

PA5(ADC5)

PA6(ADC6)

PA7(ADC7)

PB0(XCK-T0)

PB1(T1)

PB2(INT2-AIN0)

PB3(OC0-AIN1)

PB4(SS)

PB5(MOSI)

PB6(MISO)

PB7(SCK)
SW DIP-8

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

220

10K

+5v

B LED A  -  
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٤١

Create Project   New File 

 . OK New File

Create New File  -  

Yes Cofirm  CodewizardAVR  

 . CodewizardAVR  ( -  )

٤- ٣ شکل

(4 MHz) (Atmega32L) Chip 

 ( -  ).
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٤٢

Chip CodewizardAVR  -  

_  Ports 

 .

. Port A .  A 

(Pull up) P    ( -  ). T  

 ( -  ).
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٤٣

A Codewizard  -  
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٤٤

A Codewizard   -  

In Port B . B 

 ( -  ). 1 0 . Out 
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٤٥

 B Codewizard  ٤- ٧ شکل

File  .   

 ( -  ). Generate , Save and Exit

CodewizardAVR File  -  

 ( -  ).  Save  io . 
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٤٦

C  -  

Save io 

 ( -  )

 -  

io  . CodewizardAVR 

 ( -  ).
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٤٧

CodewizardAVR  -  

CodewizardAVR   

 .

. //Place your code here . 

.   

PORTB = PINA;

 .
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٤٨

  PWM

. PWM Fast mode PWM 

LED PWM   .

  CodewizardAVR 

  B , Ports  ( ) 

 ( -  ).

خروجى عنوان به B پورت از چهارم بيت تنظيم ٤- ١٢ شکل
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٤٩

Timers  . PWM OC0  

 ( - ) System clock , clock source Timer 0 

. 

PWM  -  

CodewizardAVR 

. 

#include <delay.h> # include <mega32.h> 

 . //place your code hear 

unsigned char i;
      for(i=0;i<100;i++)
      {
       OCR0=i;

                                                          
Output Compare 0 ١
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٥٠

       delay_ms(20);
      }
      for(i=100;i>1;i--)
      {
       OCR0=i;
       delay_ms(20);

      }

OC0 PWM .  

.  

ADC

PORTA (ADC0) 

. LED D B   

ATMega32L

40

32

31

1

2

3

4

5

6

7

8

14

15

PA0(ADC0)

AREF

GND

PB0(XCK-T0)

PB1(T1)

PB2(INT2-AIN0)

PB3(OC0-AIN1)

PB4(SS)

PB5(MOSI)

PB6(MISO)

PB7(SCK)

PD0(RXD)

PD1(TXD)

0.1u

Vcc

20k

220

٤- ١٤ شکل

,    :

LED  ADC0  AREF 

   ( - )
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٥١

.  CodewizardAVR  

D B  Ports 

 ( -   -  ). .

B  -  
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٥٢

D  -  

 . ADC Enabled  ( -  ) ADC 

Int, Cap.on Volt. Ref Interrupt ADC   ( -  ).  ADC 

 . 125. 000KHz ADC Clock AREF
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٥٣

ADC    -  
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٥٤

ADC  -  

. 

// place your code  interrupt  . 

. hear

PORTB=ADCL;
PORTD.0=ADCH.0;

PORTD.1=ADCH.1;
ADCSRA|=0x40;

.  ADCSRA|= ox40; # asm("sei") 

 .
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٥٥

LCD 

 .  

 . parity 9600 bit/sec   �Hello World � 

 ( - )   .

 .
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٥٦

MAX232

13

8

11

10

1

3

4

5

2

6

12

9

14

7

16

15

R1IN

R2IN

T1IN

T2IN

C+

C1-

C2+

C2-

V+

V-

R1OUT

R2OUT

T1OUT

T2OUT

VCC

GND

ATMega32L

14

15

16

17

18

20

19

PD0(RXD)

PD1(TXD)

PD2(INT0)

PD3(INT1)

PD4(OC1B)

PD6(ICP)

PD5(OC1A)
CONNECTOR DB9

5
9
4
8
3
7
2
6
1 1uF

1uF

1uF
1uF 1uF++

+

+

+

+5v

 -  

 . File Close Project  .  

 . CodewizardAVR Tools  .

). USART  

 ( -
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٥٧

USART CodewizardAVR  -  

Transmiter 

Communication  9600  Baudrate  .

 ( -  ). Asynchronous  Mode  8 Data, 1 Stop, No Parity Parameters
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٥٨

USART  -  

 .

///Declar your local Variables  .

 : here

char message[]="Hello World!";

int i;

message

while(1)   . i 

 . �Hello World�  .

for (i=0;i<12;i++)

 {

putchar(message[i]);

}
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٥٩

Configure Project  .

 . OK Program the Chip After make 

 . Terminal 

 .

Terminal Settings  . Terminal Settings 

 ( -  ).

Terminal Settings  -  

9600 Baud rate  . Port  

 . OK  1 Stopbits 8 Data bits 

 .

 . Terminal 

 .  Run the Terminal Terminal Tools

 ( -  ). �Hello World �

 . RESET 
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٦٠

Terminal  -  

 (For)

 .     . while 

 . CodevisionAVR 

LCD

 .  LCD 

 .      ,   

 . 162  LCD 

 . CodewizardAVR  

 . PORTC LCD Port  ( -  )  LCD 

http://www.powerengineering.blogfa.com


٦١

٥- ٦ شکل
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٦٢

LCD  -  

LCD  .   Chars./Line 

 ( -  )  . 162  LCD

LCD  .  C LCD

 :   .

 +  

 .
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٦٣

ATMega32L

116

2x16 LCD

+5v

AVR LCD  -  

 .  .   

 . LCD 

 . hstdioinclude .  hdelaginclude .  hmegainclude .32  

 . //Declare your local vaniables here  main 

int i=0;    

char lcd_buffer[20];

 .   LCD lcd_buffer   i 

 : //place your code here while  

for(i=0;i<101;i++)

        {

        sprintf(lcd_buffer,"Count from 0-100=%-u",i);

        lcd_clear();

        lcd_puts(lcd_buffer);

        delay_ms(200);
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٦٤

         }     

delay_ms(2000);

 .

   LCD, lcd_clear( )

 . lcd_puts( )

LCD

LCD    

-  )   . C  

 .  ( -

CodewizardAVR 

 .  PORTC LCD Port  LCD Chip 

 . USART 

 . Receiver

 .  ( -  ).
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٦٥

USART  -  

 .

//Declare your local Varibles here 

 . main

int i;

char code;

char lcd_buffer[38];

  code . i 

 . LCD lcd_buffer

 . while(1) 

  code=getchar();
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٦٦

      if (code!="")

      {;

       for (i=0;i==36;i++)

       {

       lcd_buffer[i+1]=lcd_buffer[i];

       }

       lcd_buffer[0]=code;

       lcd_puts(lcd_buffer);

     }

 .  code  getchar( ) 

  if 

for    .  LCD

 . LCD  

 .

Notepad  .

 ( -  ). �Hello World� 
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