
א 
 

אאאא 
 

 
210 

 
 
 

אא
אאאא  



א 
 

אאאא 
 

 
211 

  

אאW 
אאאאאא 

אאW 
1LאאאK 
2LאאאאK 
3LאאK 
4LאאאK 
5LאאאK 
6LאאאאK 
7Lאאאאא

אK 

 

אאאW 
אאא95 K٪ 

 
אא 

F18E 
אאW 

  

 א 

 אא 

 (Data Show) K 

 

אאW 
אאאK 

 
  



א 
 

אאאא 
 

 
212 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

אאאאאאאא 

 

 
אW 

אאאאא
אאאאאא

אאאW 

1LאאאWאאא
אאK 

2Lאאא
אK 

3LאאאאאK 

4LאאאאאאK 

5LאאאאK 

6LאאאאאאK 

7LאאאאK 

8LאאK 

9LאאאאאאK 

10LאאK 

11LאאאK 

12LאאאאאK 



א 
 

אאאא 
 

 
213 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

1LאאאאאאK 

2Lאאאאאא
K 

3LאאאK 

4Lאאאאאא
אK 

5Lאאאאאאא
אאאK 

6LאאאK 

7Lאאאאא
אK 

8L אאאאאאK 

9L אאאאK 

10Lאאאא
אK 

11LאאאאאK 

12Lאאאא
אK 

אאאאאא 



א 
 

אאאא 
 

 
214 

 
א JאאW 

א
אאאאאא

אאK 
אאאאא

אאאאאאאא
אאאאאאאא

אאאאאK 
א(IC)אא

אאאאא
אא א

אאאאאאאאא
אאאא{

אאאאאא
אאאאאאאאאאאא

אאאאK 
אאאא

אאא
אאאאK 

אא
אאאאאאK 

Wאאא
אאאאא

אאאאאא
אאאאא

אאאאאאK 



א 
 

אאאא 
 

 
215 

 
אאאW 

אאאאאא
אאאאאאא

א{אאא{אאאאא
אאאאא

אאאאאאא
אא{אאK 

אאא
אאאאא

אאאאK 
W אאאא

אאאאאאאא
אאאאאאא

אFאאא
אאאאא

Eא
אאאאאא

אאאK 
 W אאאאאא؟

אאא{
אאאאא

אK 
W אאאאאא

אא؟אאא
אאאאא

אאאאאא
Kאאאאאאא 



א 
 

אאאא 
 

 
216 

      

אW אאאאאאא
אאאאא{

אאאאא
אאא

אאאאא
אאאאאאK 

Wא
א

אאאא
K 

אאא
אאא{

אאא K 
אאאאW 

אאאאאא
אאאאא

אאאאא
אאאאאא

אאאאאאאאא
אF8 J1KE 

א
1 

א 
2 

א
3 

א 
4 

א 

א 
אא
א 

אאא אא

F8 J1E 



א 
 

אאאא 
 

 
217 

 
אאW 

אאאאאאא
אאאאאאאאא

F8אאאא J2KE 
 

א
אא 

א
א 

א
א 

א
 

א 

א
א 

א
א 

א
א 

א
אא 

F8 J2E 

אאאW 
אא

אאאאאאא
אF8 J3EאאאK 

אאא 
א

א 
א 

אא
 

א 

אאא אאא 

F8 J3E 

 

 



א 
 

אאאא 
 

 
218 

 

אF8 J1EאאאW 

אא א 

1אintel 
 

2 ATMEL 

 

3 SONY 
 

4 


MICROSHIP  

5 TOSHIBA 
 

6NEC 
 

F8 J1E 



א 
 

אאאא 
 

 
219 

 
אW 

אאא{אא
אאאאאאא

אא{אא
אאאאאאאא

אאאאא
אאאא(MP3)

K 
אא

אאא
אK 

א
אאא

אאאאאאK 
א JאאW 

 

 

F8 J4E 



א 
 

אאאא 
 

 
220 

 

אאאאאאא
אאאא

אאאא
K 

אאאא
אאאאא

אאאאאאאK 
אאW 

אאאאא
אאאא W 

 

אא 

CENTRAL PROCESSING UNIT 
CPU

אאא 

Flash Program Memory 
ROM

אאאא 

Random Access Memory 
RAM

אא 

BUS

א 

Bus Unit 
אאא 

Clock & Oscillator 

אאא 
I/O Ports 

  



א 
 

אאאא 
 

 
221 

 
 

 
 

אאW(CPU)אאא
אאאאאאאאא

אאאאאאK 

אאאWאאא(ROM)א
אאאאא

אאאאאא
אאאאאK 

אאאאW(RAM)אאא
אאאאאא

אאאא
אאאאאאא

אK 

אאW)(BUSאאאאאא
אאאא

אאאאK 

אW)(BUS Unitאאא
אאאאאאא

אאא{אא
אאאאאא

אאא אK 

אW 

אאאא
אK 



א 
 

אאאא 
 

 
222 

 

אאאWאאאאאא
אאאא

אאאאאאאא
אאאאK 

אאאWאאאא
אאאאאא
אאאאאאא

אאאאK 

אאאאאאאא
אאאאאא

אאאאאאאאאאאא
אאאאאאאK 

 
 
 
 
 
 
 
 
 
 
 
 
 



א 
 

אאאא 
 

 
223 

 
אאאW 

 

1 JאMicroprocessor) (:  

א)(CPU 
אאWCentral Processing Unit) (אאאא
אא(Peripheral I/O Ports){א

אא(RAM)אאא
אאאא  (EEPROM){

אאאאא(EEPROM)
אא

אW 
L א)(Data LinesWאא

81632Pin)( א
81632{אאא

אאK 
Lא(Address Lines)Wאא

אאאFאאאKEאאא
81632אא

א)(Data Lines{א
(68000) (Motorola) אא)(Z80K 



א 
 

אאאא 
 

 
224 

 

אWאאא
אא{אא

אאאאא)(ROM-

EPROM-EEPROM{אאאאא
אא(PLC)K 

2 Jא(Microcontroller)W 
אא

אW 
1 Jאא(CPU: Central Processing Unit)K 
2 Jאא)RAM: Read Access Memory(K 
3 Jאאא(EEPROM)K 
4 Jאאאאאא)(Peripheral I/O UnitsK 

אאאאא
אאאאאאאK 

אWאא
אאא

K 

 

 

 

 

 



א 
 

אאאא 
 

 
225 

 
 

אW 
אW 

1 JFEK 
2 JK 
3 Jאאאא(MicroC) K 
4 Jאאא(Picpgm) K 
5 Jא(Proteus)  K 
6 Jא(PIC)אאאPIC16F84A) (  K 
7 JאאאW{{ 

 

אW 
אF8 J5Eאא
(PIC)אא{אאאאK 

 
F8 J5E 

 
 

אW 

אאא
אאאאPIC 



א 
 

אאאא 
 

 
226 

 
אF8 J6EאאאאK 

 
F8 J6E 

אאF17،18،1،2،3 E (PORTA)   

)A0,A1,A2,A3,A4 (אא613(PORTB)
(B0)B7) (אF8 J7EK 

 
F8 J7E 

 



א 
 

אאאא 
 

 
227 

 
אאW 

אאאאW 
WאאW 

אא(MicroC)אאא 
 1Lאא

F8 J8KE 

 
F8 J8E 

2Lאאאא(PIC)
אאאאRC)(

F8 J9KE 

 
F8 J9E 



א 
 

אאאא 
 

 
228 

 

 
3LאאF8 J10KE 

 
F8 J10E 

WאאאW 
אאאאאא

א(PIC) אא
 א אBuild Project) ( 

(Ctrl+F9) F8 J11KE 
 
 

אW 

אאא
א 



א 
 

אאאא 
 

 
229 

 

 
F8 J11E 

אאא
F8 J12E 

 

 
F8 J12E 

אאא(MicroC)א
אא(hex)אאאא

אאא(hex)K 



א 
 

אאאא 
 

 
230 

 
WFEאא(PIC) 

1Lא)(PICאF8 J13WE 

 
F8 J13E 

2LאאאK 
3L(picpgm programmer) אאא

אPIC)EF(hex אPIC)E
אאאאאW 

 
F8 J14E 



א 
 

אאאא 
 

 
231 

 
 JאF8 J15EK 

 
F8 J15E 

 Jא(ok)K 
 Jא(Browse)אאא 

(Hex)  F8 J16KE  

 
F8 J16E 



א 
 

אאאא 
 

 
232 

 
 Jאאא(Open)F8 J17KE 

 
F8 J17E 

 Jאא(PIC)אא(PIC 16F84A) 
F8 J18KE 

 

 
F8 J18E 



א 
 

אאאא 
 

 
233 

 
  Jאאאא

F8 J19KE 

 
F8 J19E 

אא{אא
F8 J20E 
 

 
F8 J20E 

אאא(PIC)אא
(PIC)אאא{אאא

אאא(PIC)א(PIC)א
אאאK 



א 
 

אאאא 
 

 
234 

 
 

אא 
אא
אא 

א F1E 

א LL14 א  

א
א 

אאאא(LED)
אPIC16F84A) ( 

א 
  

  
  
  
  

  

 



א 
 

אאאא 
 

 
235 

 
אא 

1א(PIC16F84A)  
2(IC7805) 
3(22pf)  

4 (420Ω , 10kΩ) 
5(LED) 

אא 

1אא
2א 
3(9V)  

אא 

1אאאK 
2א(MicroC) אK 
3אאא??(New Project)F8 J8KE 

4
אאאאאאF8 J

9E 
5אאאאF8 J10E 
6אאא(PIC)F8 J11KE 
7א(PIC) אF8 J13KE 
8אאאאF8 J6KE 
9א(picpgm programmer)  F8 J14KE 
1
0

א(JDM) F8 J15KE 
1
1אאאF8 J16KE 
1
2אאF8 J17KE 

1אאא(PIC16F84A) F8 J18KE



א 
 

אאאא 
 

 
236 

3
1
4אאאאF8 J19KE 
1
5אאF8 J20KE 

 
א 

 

 

א 

1
א(22pf)א(10kΩ) RC)  (א

F16KE 

2
א(PIC)(5V) א

א(5V)K 

3
אא{אאא

אאK 

א 
  



א 
 

אאאא 
 

 
237 

א 
 

אאW אW אאW אW 

 
א 

אא
אא
אא

א
LL
14 

אאW 
1 JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK2 JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

3 JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK4 JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
5 JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK6 JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

א 

א 

אF50GE 




א



א





9 J10


א

7 J8


5 J6


3 J4




0 J2

א


1 J      
2 J      
3 J      

א


1 J      
2 J      

א 15  
א 50  

א15 א  
אא15 א  



א 
 

אאאא 
 

 
238 

אא5 א  
אא 100  

אא א אא א 

 
אא 

 
1Lא(Microcontroller)K 
 
2LאאאK 
 
3Lאאא؟ 
 
4Lאאא(Microcontroller) K 
 
5L؟אאא 
 
6Lאאאאא ؟ 

  
  

 
 
 
 
 
 
 

 

 



א 
 

אאאא 
 

 
239 

 

 

 
 

אאאא
אאאא 

אאא،אא
אאאא،אא

F Eאא،אאא
אאK  

אאאאאWא 

א 
אאFאאE


 

1KאאK     
2KאאאK     
3KאK     
4Kאא     
5Kאאא     

אאאFאEאאא
א،????

אאאאK 

 

 


