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אא


אאאאא
אWאאRCאאאאא،א
אאאאK

אא،אא
אא،אאKא

אאאאFאאאאאא
אEאK

אא   Logic states                 
אאאאאאFEא

אאאאאא،K
אאאאK

אאאא
אK

אא?1?Logic  1 
אא?0?Logic 0

?1??0?אBitא
אW

Wאא?+ve?Positive Logic 
?1??0?אאLogic 1 

אאLogic 0


?1?K
?0?K






אאא
אאאאא

 
 

- ٢ - 

F١WE
       +5V               “1” 
        OV            “0” 


F٢E


       +5V              “1” 
        -5V    “0” 


F٣E


       +5V              
        OV      
       -5V      
 

Wאא?-ve?Negative Logic 
?1??K?
?0??K?

F١WE
     +5V                “0” 
      OV    “1” 


F٢E

            “0”           +5V            
      -5V    “1” 


F٣E+5V

              
 OV    
     
         -5V 

"1"  

"0"  

"0"  

"1"  
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א
אאאאא

אK
W

אF١J١EאאאאאאאTTLK


א outאinp. 








 ViH min = 2 V  Vil max = 0.8  
 VoL max = 0.4   VoH min = 2.4 
 

W
אאא0?א?ViL max = 

אאאא?1? ViH min =    


אאא0?א?VoL max = 

אאאא?1? VoH min =    





 





 





5vالخرج   
 

  عالي2.4
 

   الخرج0.4
 
   منخفض 0

5vالخرج   
 

2vعالي   
 

   الخرج0.8
 

ov منخفض  
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١J אאDecimal System 
אאאFא10Eאא

10אא،K
אא( 9 ~ 0)

אאאKאא238 א8
א3אאא30 אא2א20 א

 8+30+200אאא238K
 

١Wאאא1010 347685.19 −K
 6704003000347610 +++= 


05.08.0910

10*510*810*910*185.19 2101
10

+++=
+++= −−



٢JאאBinary System
אא( 0,1 )אאא2،

אאbitKאא
0  , 1אאא

F١J١KEאאא10011F،א،،،א
אKE


א32 −22 −12 −0212223242
א0.1250.250.5

א
2 1א4816

אאK

F١J١Eאאאא
אאאאא

אא
אאW






אאא
אאאאא

 
 

- ٥ - 


١Wאא210011؟
א

א0212223242
א1 24816

א1א1001 
 

                                              
10

2

19
1216

1*12*14*08*016*110011

=
++=

++++=


אא210011אא1019
٢Wאא2101110؟
א

א021222324252
א1 2481632 

א0א1110 1 
 

                                              
10

2

46
24832

1*02*14*18*116*032*1101110

=
+++=

+++++=


אא2101110אא1046
١Wאא2101.1110؟
א

א32 −22 −12 −02122232
א0.1250.250.5

א
2 1א48

א0 1א1K0111

                           
10

2

625.14
125.05.0248

125.0*125.0*05.0*11*02*14*18*1101.1110

=
++++=

++++++=


אא210011אא1019



אאא
אאאאא

 
 

- ٦ - 

אאאאא
אאאW

١J אאא2אK
٢J אא2אK
١Jאא1087؟

אא872א43א1אא
אא(LSB)אאאאא
Kא

 
             

 






٢Jאא10625.5؟
אאWאאאא

אא،אאא2K










 الباقي

1    0    1    0    1    1    1   

021
122
225
5210
10221
21243
43287

=÷
=÷
=÷
=÷
=÷
=÷
=÷

210 101011187 =∴

 الباقي

1    0    1     .   1    0     1   

021
122
225

=÷
=÷
=÷

210 101.101625.5 =∴

00.12*5.0

50.02*25.0

25.12*625.0

=

=

=
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٣JאאאHexadecimal System
אאאא16K?אאא١٦

א ( 9 ~ 0,A,B,C,D,E,F )א A א 10 א B א 11 
א C א 12 א D א 13 א E א 14  א F 
א 15 אF٢J١E 


אא

101000016000000 
111000117100011
121001018200102
131001119300113
141010020401004
151010121501015
161011022601106
171011123701117
181100024810008
191100125910019
1A1101026A101010
1B1101127B101111
1C1110028C110012
1D1110129D110113
1E1111030E111014
1F1111131F111115 

F٢–١E










אאא
אאאאא

 
 

- ٨ - 

אאאאאאא
אאאאא

אאאאKאF٣J١KE


א216 −116 −016116216316
א0.003900.0625

א
א1 16 2564096

אאאK

F٣J١Eאאאאא
١Wאאא1662B؟

א
א016116216
א1 16256

אא6אB2 
 

                                              
10

16

694
6176512

1*616*11256*262

=
++=

++=B


אאא1662Bאא10694


٢Wאאא16.3 CFA؟
א

א116 −016116216
א0.0625

א
16256 1א

אאאC . F3A 
 

                                              
10

16

75.2623
75.015482560

0625.0*121*1516*3256*10.3

=
+++=

+++=CFA


אאא1662Bאא1075.2623
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אאאאאא


אאאW
١J אאא16אK
٢J אא16אK


١Jאא1087؟א











١Jאא1025.250؟א













00.02*00.0

00.416*25.0

=

=





0162
1616250

=÷
=÷



  الباقي  10
 

   الباقي 15

F     A       .         4 

1610 4.25.250 FA=∴

0162
21645
=÷
=÷



  الباقي  13
 

   الباقي 2

2     D

1610 245 D=∴
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אאאאא
אאאאא

אאאאF216216 111100000 ≡≡ FLKKE
אאאאK

١Jאאא1639A؟א




٢Jאאא16.47 FED؟א

 
אאאאא

אאאאאאא
אK

Kאאא


١Jאא2011010100001؟אא 


93A 
100100111010

2011010001110=∴ 1639A

E F D74 
1110 1111 110101110100

211111110.010100011111=∴ 16.47 FED

010110001010 
010110001010

58A
162 85011010100001 A=∴



אאא
אאאאא

 
 

- ١١ - 

٢Jאא2011011.10010؟אא 


          00110110.00101000 
1100 0110 .00100001

C 6 .21
162 6.12011011.10010 C=∴

 
אאאאא

אאאאאאK
٤JאאאBinary Coded Decimal     

אאאאא BCDאאא
KאF٣–١JEא BCD אא

0א  9 Kא BCD K8421 BCD 
א8421אאאאאאK

א8421 BCD אאאBCDK


BCD
ssss 1248



00000 
00011
00102
00113
01004
01015
01106
01117
10008
10019 

F٣–١Eאאאא
 





אאא
אאאאא

 
 

- ١٢ - 

אBCD
אאאאF٣J١E

אFEא
BCDK
١Jאא10157BCD؟

              1              5             7                       


BCD           0001         0101      0111                         
                                                                01110101000115710 BCD≡∴

٢Jאא1089.31BCD؟
              3              1     .       8          9           


BCD           0011         0001   .  1000    1001             
                                                                                                                             

                                100110000001001189.31 10 BCD≡∴  
אBCD

אאBCD 
אK

١JאBCD    1000  0110.1100  0001؟
BCD      1000     0110  .  0100    0001                   



8           6    .    4          1                       
1041.8600011100.01101000 ≡∴ BCD  


٢JאBCD    0010  0000.1000  0011؟

BCD      0010     0000  .  1000    0011                   


2           0    .    8          3                       
1083.2000111000.00000010 ≡∴ BCD  





אאא
אאאאא

 
 

- ١٣ - 

אBCDאא
אאאאאאאW

١J אאBCD אK
٢J אאאK 

١JאBCD  0101.0110  0010  0101 ؟א


BCD      0101  .  0110     0010    0101                   


5     .     6         2          5                       













אא،אאאא،אא
אאאאאאאא

אאאK


אאאBCD
אאאאאאאW

١J אאאK
٢J אאBCDK 

 الباقي

1    0    1     .   1    0     1   

021
122
225

=÷
=÷
=÷

2101.101010100100110.0101 ≡∴BCD

00.12*5.0

50.02*25.0

25.12*625.0

=

=

=



المرحلة 
 الأولى

المرحلة 
 الثانية

المرحلة 
 الثالثة



אאא
אאאאא

 
 

- ١٤ - 

١Wאא2101.1110BCD؟
אאאK

א32 −22 −12 −02122232
א0.1250.250.5

א
2 1א48

א0 1א1K0111

   

                         
10

2

625.14
125.05.0248

125.0*125.0*05.0*11*02*14*18*1101.1110

=
++++=

++++++=


1         4      .       6             2          5                        


BCD        0001  0100     .    0110     0010    0101             
                                                                                                                             

                                010100100110.01000001101.1110 2 BCD≡∴



אאא
אאאאא
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٥Jאאא
אאBinary Addition

אאאאאאאF٤–١KE
אאK

אאא
אא-00 + 0  = 

אא-10 + 1 =

אא-11 + 0 =

אא1א01 + 1 =

F٤–١Eאאא
אאאאאאאאאא

(1+1=10)א2،אא
אאאאאF1EאאK

אK














     4 
+  2 

 
6 

 المقابل العشري

1  0  0 
+  0  1  0 

 

       المجموع0  1  1

5 
+  3 

 
8 

 المقابل العشري

1    1    1       
 

   1    0    1 
 

0    1    1         +  
                  

 المجموع0    0    0    1     

     3  
+  3 

 
6 

المقابل العشري

    1    1       
 

       1    1 
 

    1    1    +  
                  
 المجموع0    1    1   


=1  א   1 + 1 + 1 = 1    



אאא
אאאאא

 
 

- ١٦ - 

אאBinary Subtraction 
אאאאאאאF٥–١KE

אאKאאא?א?א
א?א?אK

אאא
אא-00 - 0  = 

אא110 - 1 =

אא-11 - 0 =

אאא-01 - 1 =

F٥–١Eאאא
אאאאאאאאא`1`

א?1א?אאאא`2``0`א
אK

אK














     2     
-  1    

 
1 

אא

10  10  
-  0      1  

 

0      1        

 
א

א
א 

37 
-  10    

 
27 

אא

1                             
10  10    0      10      

 
   1    0    0     1       0    1 

 
1    0        1    0               -  

                  
     1    1    0        1    1 

 

     א
א

א 



אאא
אאאאא

 
 

- ١٧ - 

٦Jאא
١J אא

אאאאא
א،0אא1אK

Wאאאאא1010 9,7 −−
א؟
אאאא

אK
אאHאאא

1   10000111 
107−

1   01101001 109−


٢J אא
אא( 1 )אאK

1HאאZאא
Wאאאאא1010 5,7 −−

א؟
אאאאא

( 1 ) אאK 


אאאאHאאא
1000+1=1001 1000-111 

107−
1010+1=1011 1010-101 105−








אאא
אאאאא

 
 

- ١٨ - 

אא
١Wאא؟אאאאא

) ) ) ) 10101010 625.79391504462.0 dcba


٢Wאא؟אאאאא
) ) ) 222 10111.110101100101010111100001011 cba



٣W؟אאאאאא
) ) ) ) 16161616 5.4.23968 DAEdCcDbFBa



٤Wאאאא؟אא
) ) ) 101010 85025.2605.690 cba



٥W؟אאאאאא
) ) ) 161616 93.287 CcFEEbAa



٦WאאאאאBCD؟
) ) ) 101010 07.105210359 cba



٧WאאאBCD؟אא
) ) BCDBCD ba 001.100001011011.100011000



٨WאאאאאBCD؟
) ) 22 0111010101001.01001011110 ba



٩WאאW
a) 10001 +11001        b) 1111 + 1001   
 c) 100001 – 111          d) 1101 – 1001   



١٠WאאאאאאW
a) 11101           b) 1000001                 c) 1110111   
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٢
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- ١٩ - 

אאאא


אאא(logic gate ) אאאאK
אאאאאאאא?אאאאK?

אאאאא( HIGH )(LOW )
אאא(HIGH ) אא“1”א

אLOW )Eאא“0”אאאא،
אאא1אא0K

אאאאKאאאא
??(AND gate )א??( OR gate )א?א?( NOT gate )K


١–א?–AND gate ?

                 AND 
     




 
 

                 
 F٢J١E אאאאAND    F٢J٢Eאאא??AND 









        F١E            F٢E 

A المدخلات الخرج
B

Y

& 

 

A

B
F 

BA

        

א א 

Y A B 
0 0 0 
0 1 0 
0 0 1 
1 1 1 

א א 

א א 
Y A B 
Off off off 
Off on off 
Off off on 
On on on 



אאאא
אאאאאאא

 
 

- ٢٠ - 

אאאF١Eאא?AND?אא
אאאA & B Onאא

אKF١KE
א??ANDא?1?אאA& B 

?1?אאאאא
F٢KE


אW

١–אאאאאאW
אZn2n אאאK
٢–אאאK

Wאאא2אZn2Z4F١KEאn=3 
אZ8 


אאאאAND אא













אF٢J٣E
Wאאאאא??ANDאF٣Eא

5V 

א א 



אאאא
אאאאאאא

 
 

- ٢١ - 

- אאA&BY0[ אאא
אK

- אאA , B ?0?אאא
אK 

- אאA , B ?1?אא
5+אv?1? 




אאאAND?אאאAND?


אאBoolean Algebra אאא
אאאאאאאאאאK


אANDא

A . B = y   


ABאYY=A and B 


אא??AND 
   A . 0 = 0  
   A . 1 = A  
   A . A = A  
   A . A = 0  


אאאאKאאAA K







אאאא
אאאאאאא

 
 

- ٢٢ - 

אאאאKאF٤JE  אא
א??אאאאאאא( A,B,C )אYK

אF٤JEאאאK
אאאF٤–Eאאאאאא

אאא??1אאאאא1K 
 


א א 

Y A B C 
0 0 0 0 
0 1 0 0 
0 0 1 0 
0 1 1 0 
0 0 0 1 
0 1 0 1 
0 0 1 1 
1 1 1 1 

FEאאANDאא
F٢J٤E












 
 معادلة الجبر البولي ذات ثلاثة مداخل) ب (
 

A  .  B  .  C = Y 

 المدخلات الخرج
A 
B 
C 

"و "الرمز المنطقي لبوابة ) أ  ( 
     AND ذات ثلاثة مداخل  

Y 



אאאא
אאאאאאא

 
 

- ٢٣ - 

אאאאAND?אאאא?


Wאאאא??ANDאאאאא
אאW

אW
אA 


אB


אY

Wאאאא??ANDאא،אא
אאאW


אW


אA
אB




אC


אY





 



אאאא
אאאאאאא

 
 

- ٢٤ - 

٢–א??OR gate 










F٢J٥E אאאאOR     F٢J٦Eאאא??OR 










F٣EF٤E
אאאF٢J٥Eאא?OR?אא

אאאA & B OnKF٣E
א??ORא?0?אאA& B 
?0?אא“ 1 “אאא

אאF٤KE




A المدخلات

B 
Y المخرج

 
 ١≥ 

A 

B 

F B 

A

Y

א א 

Y A B 
0 0 0 
1 1 0 
1 0 1 
1 1 1 

 

א א 

א א 
Y A B 
Off off off 
On on off 
On off on 
On on on 

 



אאאא
אאאאאאא

 
 

- ٢٥ - 

אאאאORאא












אאאF٢J٧EW
JאאA B ?0?אאא

אאKאZ0 
JאאA B ?1?אאא

אKאZ1 K
JאאA B ?1?אאא

אKאZ1 K


אאאOR


A  +  B = Y 
A BYA OR B = Y 






)٧-٢(شكل

F B

A

 الخرجالدخل



אאאא
אאאאאאא

 
 

- ٢٦ - 

WאאאORאאא؟אאK




אאאORאאא


א א 
Y A B C 
0 0 0 0 
1 1 0 0 
1 0 1 0 
1 1 1 0 
1 0 0 1 
1 1 0 1 
1 0 1 1 
1 1 1 1 

אאORאאא 
אאאאOR

WאאאאאORאאאא
אא؟אאא،א

אW
אA


אB

 
אY 


אאאOR אA + B = Y 




A 

C 
Yالمخرج المدخلاتB 



אאאא
אאאאאאא

 
 

- ٢٧ - 

٣–אאNOT  gate 
NOT                              

 



אאאNOT 

אאאאאNOT 


א א 
א א 

Y A 
on Off 
off on 


F٢J٨EאאאאNOT K


אF٢J٨EאאאNOTאאא

OFFאONאאNOTאKאאK


אאאאNOTאאא








אF٢J٩EאNOT אא

A 

A 

RL

الدخل الخرج

F

5V 

Y A الدخل الدخل
١ 

S ON 

Y



אאאא
אאאאאאא

 
 

- ٢٨ - 

אאאF٢J٩EאAאא
א5VK5VאAא

אאאאאK
א??א?א?א?א?א??

אאא،אNOT


אאNOT 


א א 
Y A 
1 0 
0 1 


אאאNOT 

 
    Y =  A    

 
א 


A = 1       A = 0      ∴     A = 1  

אאאאNOT
WאאאאאאNOTאא

אאW
אW


אA  
אY 

 
 
 

 
0 

A 
1 

A or  A 
0 

A 



אאאא
אאאאאאא

 
 

- ٢٩ - 

אאא
אאאאאאאאאא

אאאW


?–??AND - OR  gates ?

F٢–١٠Eאאא
WאאאאאאY = A . B + C .D + E  

א?–K?
אW

א?JK?






Y = A . B  +  C . D + E
 






A 
B 

C 
D 
E 

Y 



אאאא
אאאאאאא

 
 

- ٣٠ - 

אא

١–אאANDא–אאאאא

؟א

٢WאאORאאאאאאאא

؟אא

٣WאאאאOR؟א

٤WאאNOTאאאא؟אאא

٥WאאאאאאאW YCADCBA =⋅+⋅⋅⋅ 

٦WאאאF٢–١١EBW؟

١J B = 1 
٢J B = 0 




٧WאאאF٢–١٢Eא

؟






F٢J١١Eא 

F٢J١٢Eא 
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א


א


א
א



٣

אאאאא



אאאא
אאאאאאא

 
 

- ٣١ - 

אאאא
א  א א א א  ،  ،א אא א 

אKא??،??אאאאאא
אKאאאWא??(NAND)א،

?(NOR)אא( Exclusive OR )אא، Exclusive 
NOR K

١JאNAND gate 
אאאאF٣J١KEא??

FאKEאאA,B אא( A.B )K
אאא،אא?____?אאא

??( NAND )K
NAND                        

 






F٣J١Eאאא??
אאאא??F٣J١KE??

א??אאKאאאאK
אאאNAND

Y =  A . B
א?אא?אNAND

א א 
Y A B 
1 0 0 
1 1 0 
1 0 1 
0 1 1 

A . B 
& A 

B 
Yالمدخلات الخرج 

A 
B 

A . B= Y 

A . B= Y A 
B 



אאאא
אאאאאאא

 
 

- ٣٢ - 

٢Jא??NOR gate 


אאאאF٣J٢KEא??
FאKEאאA,B אא( A+ B )K

אאא،אא?____?אאא
???( NOR )


NOR 







F٣J٢Eאאא??
אאאא? ?F٣J٢KE??

א??אאKאאאאK
אאאW


Y =  A  + B




אאNOR 


א א 
Y A B 
1 0 0 
0 1 0 
0 0 1 
0 1 1 

A  + B 

 الخرج

A 
B 

A + B= Y 
 
١≥ 

A

B
Y

 المدخلات

A + B= Y A 
B 



אאאא
אאאאאאא

 
 

- ٣٣ - 

٣–א??אExclusive OR gate = EXOR
 

אאא??
?1?אאא?0?אXOR





F٣J٣Eאאא??א




אאEXOR


Y = A   ⊕  B       Y= A . B + A . B  


ANDORNOTאXORא





א?אא? 
 

א א 
Y A B 
0 0 0 
1 1 0 
1 0 1 
0 1 1 

 
 
 
 
 

A 
B 

A 

B 
A 

B 

A . B + A . B = Y 

A ⊕ B= Y A 
B 



אאאא
אאאאאאא

 
 

- ٣٤ - 

A ⊕ BA 
B 

A ⊕ B = Y 

A
B

A ⊕ B = Y

٤JאאEXNOR 
F٣–٤Eא?אK?אFאאE

אא?א?EXNORKאא
אאאA ⊕ B = Y אאA ⊕B = YK

?1?אאאא?0?
אXOR







F٣J٤Eאאא??א


אאEXOR
Y = A  ⊕  B


א?אא?

 
 

א א 
Y A B 
1 0 0 
0 1 0 
0 0 1 
1 1 1 


 
 






אאאא
אאאאאאא

 
 

- ٣٥ - 

אאאאא
אאאאאאאKאא

אאאFאאEאאאK
א??א??אאאאK

F٥–٣EאאF٣–٦Eאאא


F٣–٧Eאאא







אאאא
אאאאאאא

 
 

- ٣٦ - 

אאא
אאאאאאאאאא

אאאW
١–?–??AND - OR  gates ?
٢–???NAND gates ?

אאאאא


WאאאאאאY = A . B + C .D + E  
Wא?–K?
Wא?K?
אW

١–א?JK?






F = A . B  +  C . D + E 
٢–א??

אאאאאאא??NAND
 
 


 
 
 
 
 

Y = A . B  + C . D  + E 


A 
B 

C 
D 
E 

Y

Y

A
B

C

D

E



אאאא
אאאאאאא

 
 

- ٣٧ - 

אא

١Wאאאאאאא( NAND )אא؟א


٢Wאאאאאאא( NOR )אא؟א


٣Wאאאאאאאא( EXOR )אא؟א


٤Wאאאאאאאא( EXNOR )אא
א؟



٥WאאאF٣–٨EאCW
١JC = 1  א
٢JC = 0 א



٦WאאאאאF٣–٩E









٧WאאאאאאYCBACBACBA =⋅⋅+⋅⋅+⋅⋅
א،א??א??؟א



F٣J٨Eא 

F٣J٩Eא 



 

 

 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאא

 

  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א


א


4

אאאאא



אאאאא
אאאאא

 
 

- ٣٨ - 

אא
אא?H . A ?Half Adder

א




אאאאA B 
אאSSUM?א?אאCCarry

א?אא?W
א א 

א
C 

א
S 

B A 

0 0 0 0 
0 1 1 0 
0 1 0 1 
1 0 1 1 

F٤–١EאאH.A 
אא

   S = AB + AB 
   S = A  ⊕  B  

אCarryW
C = AB                                                                                         

אא??AND 
אאאאאXOR HאAND 

אW




 
H . A 

A 

B 

S 

C 

A 

B C

S



אאאאא
אאאאא

 
 

- ٣٩ - 

F٤–١Eאאא
אא?H.S?Half Subtract 

א



אאאאאאאD
Difference ?א?אאאB
Borrow?א?אאאאאא

אאאW


א א 
א

B 
א
D 

א
B

א
A 

0 0 0 0 
1 1 1 0 
0 1 0 1 
0 0 1 1 

F٤–٢Eאא
אD

אXOR D= AB + AB = A  ⊕  B
B : 

אANDB = A  . B  
אאאאW






F٤–٢Eאאא

 

H . S 
A 

B 

D 

B 

A 

B B

D



אאאאא
אאאאא

 
 

- ٤٠ - 

אאDigital Comparator
אאאאא??

אFA>B, A<B , A=BE
אאאW





 

אא


Z 
A>B 

Y 
A<B 

X 
A=B B A 

0 0 1 0 0 
0 1 0 1 0 
1 0 0 0 1 
0 0 1 1 1 

אאאW
X = A  B+ AB                                             
X = A    B 

Y = A B 
Z = A B    

אאאאאאW






F٤–٣Eאאא

A 

B 

Y 

X

Z 

X =           A = B 
 
Y =           A < B 
 
Z =         A>B 

 المقارن الرقمي
Comp. 

A 

B 



אאאאא
אאאאא

 
 

- ٤١ - 

אMultiplexes
אאאאאאICא

FAND , OR , NOTEא،אאאא
אאאKאאאא

אאאK
אא2 - TO  - 1 Multiplexes 

אא












א



F٤–٤Eאא

F S 
D0 0 
D1 1 

 
2 – TO – 1 

MUL . F 

D0 

D1 

S  مفتاح اختيار البيانات

 البيانات الخارجية 
 داخلية البيانات ال

 
 

 Y منتقى البيانات

 المداخل

0 
1 
2 
3 
4 
5 
6 
7 

0 
1 
2 
3 
4 
5 
6 
7 

A 
B 
C

0 
1 
0

منتقى بيانات ميكانيكي 

Y 

 الخرج



אאאאא
אאאאא

 
 

- ٤٢ - 

אאאאאא







אא4 - To - 1  Multiplexes


אאא






אאא










F٤–٥Eאאא4א - To - 1  Multiplexes


F 

S 

D1 

D0 

I0 

I1 

I2 

I3 

S1 

S0 

Y 

Input 

 
4 x 1 
MUX 

 
 

0

1

2

3

 
 

Y
Output 

S1 S0 

Y S0 S1 

I0 
I1 
I2 
I3 

0 
1 
0 
1 

0 
0 
1 
1 



אאאאא
אאאאא

 
 

- ٤٣ - 

אDemultipexes 
אאאאK

אא1 - TO  - 2 Multiplexes
אW 








אW
D1 D0 S 
0E0
E01



אאS0 Logicאא
D0KאLogic 1אא D1   K


אאא






F٤–٦Eאאאאאא1 - TO  - 2 Multiplexes




 
1 – TO – 2 

Dem . E 
D0 

D1 

S 

D0 

D1 
S 

E 



אאאאא
אאאאא

 
 

- ٤٤ - 

א1 - TO  - 4 Multiplexes
א







אW
D3 D2 D1 D0 S1 S0 

0 0 0 E 0 0 
0 0 E 0 1 0 
0 E 0 0 0 1 
E 0 0 0 1 1 


אאא










F٤–٧Eאאאא1א - TO  - 4  Multiplexes

 
1 X 4  

1 – TO  –  4  
Dem. 

S0      S1

D0 
D1 
D2 
D3

E 

E 
D0 

D1 

D2 

D3 

S1S0 



אאאאא
אאאאא

 
 

- ٤٥ - 

אאא
 

١W؟אאאאאאאא

٢Wאאאא؟אאאא

٣W؟אאאאאאאא

٤W؟אאאאאא

٥Wאאאאא؟א 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאאאא

 

  

אאא
 الفني والتدريب المهنيالمؤسسة العامة للتعليم 

אאאא 




א
א

א


٥

אאאאא



אאאא
אאאאאא

 
 

- ٤٦ - 

אאאIntegrated Circuit  - IC 


אאאאChip
אאא–א–אאא

אאאKא
אpinsאאאICKא

אKא
אאאא

K


אאאאאאK
E אא١٠אL١K 
E אאאאK 
E K 
E אאאאK 
E אאא٥٠אאאK 
E אאאאאK 
E אאאאא

אאK 
E אאאאאW 

• אאאK 
• K 

 
 
 





אאאא
אאאאאא

 
 

- ٤٧ - 

אאאאא
١–אאאאא

אאאK
٢–אאאאK

אאאאאא
אאאאאאK

٣–אאאאא
אאאאאאא

אאK
אאאK

١–א
אאאאאFnsEא

אאאאא
TTLK










אא?a?אInput אlogic 0Logic 1 
אtPHL = 20 ns  1 0  K

אbאא10אאtPLH=15 ns 
 01אאאאK

٢–אא
אאאאVK



a b 1 
 
0 

1 
 

0 

tPHL = 20 ns    tPLH=15 ns     

 الدخل

 الخرج

)ns (الزمن 



אאאא
אאאאאא

 
 

- ٤٨ - 

٣–אWFan in 
אאאK

٤–אWFan out
אאאאאאא

אאK
٥–אא

אאאא?1?،?0?אא،
אאא10mwא0.1mwTTLא

אאMOSאאK
٦–אK

אאאא5v
٧–אWPackaging

אאאאאאDIP
אאאK

F٥–١Eאאאאא
٩–א

אאאU
אאאICאא
אKאא

אאאאאאK




אאאא
אאאאאא

 
 

- ٤٩ - 

אאאK
אאאK

–Linear –Digital 
אאאאא

אאאKאאאאא
0 – 1?א  binary K?


אאאאאK

١JאאאFSSIESmall –scale Integration  
אאאאאאא١٢

אNAND – NOR – NOT – AND – OR 
אflip- flops 

٢–אאאFMSIEMedium-Scale Integration 
אא١٢١٠٠אא

אאאאאאאאאאK
٣–אאאFLSIELarge - Scale Integration 

אא١٠٠אאא
אMicroprocessorsK

٤–אאאVery - Large  - Scale Integration
אאאאאאK

 
 
 
 
 
 
 
 





אאאא
אאאאאא

 
 

- ٥٠ - 

אאאא
Digital Integrated Circuits Families


אאאאאאא

אאW
١–אא–אFTTLETransistor – Transistor Logic אTTL

אK
٢–אאאFECLEEmitter - Coupled Logic

אECLאאK
٣–אאא–אא

Complementary Metal – Oxide Semiconductor  
אCMOSאאאK

٤–א–אאFRTLEResistor Transistor Logic K
٥––אאDiode Transistor Logic K


אאאאTTLCMOSECLא

אאאאאK
אאאאאאא
אאאא

אK
אTTL74XXX74אא

אKCMOS4XXX4
א  Data Sheets   

אאא
אKאאW

١–אK
٢–K
٣–K



אאאא
אאאאאא

 
 

- ٥١ - 

אא

١WאאאIC ؟

٢Wא؟אאאאאא

٣Wא؟אאאאא

٤Wא؟אאא

٥WאאאW

١–אאאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢–אאאאא

١JKKKKKKKKKKKKKKKKKKKKKKKKKKK
٢JKKKKKKKKKKKKKKKKKKKKKKKKKKK
٣JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
٤JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

٥JKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 



אאא
אאא

 
 

 

א
אא


אאאא

אאWאא١
אא٤
אא٤
אאא٧
אאא١١
אאא١٥
א١٧

אאWאאאא١٩
אAND١٩
אOR ٢٤
אאNOT٢٧
אאא٢٩

אאWאאאא٣١
אNAND٣١
אNOR٣٢
אאEXOR ٣٣
אאEXNOR٣٤
אאאאא٣٥
אאא٣٦

אאאWאא٣٨
אא٣٨
אא٣٩
א٤٠



אאא
אאא

 
 

 

א٤١
א٤٣

אאWאאא٤٦
אאאא٤٦
אאא٤٧
אאא٤٩
אא٤٩
אאא٥٠














 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 

FFEE  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 






 

אאאאא



אא
אאא



 
 

 


אאאאאאאא

אאא
אאאאא

אאאK
אאאאאאא

אאא،אאאא
אאאאאאאאאאK

אאאאאא
אאאא

אאאאKאאא
א،אK

אאאאאא
אאאאאאאא(AND,OR,NOT)

אאאאאאאא
אאאאא

אאאאאאא
אאK

אאאאאKא
אאאאאאאאK

אאאא
אאK

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאא

 

FFEE  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 





א


א






١

אאאאא



אאאא
אאאאא

 
 

- ١ - 

אא
אאאאWJ

١( אאאאאK

٢( אאאאאK

٣( אאK

٤( אאK

٥( אK

٦( אאאאK

٧( אאאK

٨( אאאאK

٩( אאאאאאK

١٠( אאאFאEאאאK

١١( אא

אאW

١( אאאאK

Kאאאאאאאאא )٢

٣( אאאK

אאאאא

אא  א אא א א  אא
    אאאאא 
   אאאאאאW

J אאK



אאאא
אאאאא

 
 

- ٢ - 

J אK

J אאאK

אאא

١EאאWאא  
        50VאאאאאאK

٢EאאאWאאא         
    אאאאאאK

٣( אאאWאאאאא
אאאKאא

אאWJ
אאאאאאאא

؟>
١( אאאאאאK

٢( אאאאאאאאאK

٣( אאאאאאא
K

٤( אאאא
KאK

אאאאאאא
אאFאאEא

Kאאא
אאאאKאאא

אאאאאא
אאאאאאאאאאא



אאאא
אאאאא

 
 

- ٣ - 

אאאאאאאאאא
אאאאאאאא

אK

אאאא
אאאא

אאאאאא
אאK

אאWJ

١( אאWJאאK

٢( אאFאEאאא

אאאאאא

אאאאאא

אאאאאא

אאאאאאאא

אאאאאאאא

אאאאאא

אאאWJ

אאאא
אא100.000Ω 600.000Ω 

אא1000 Ω
אאאאאאאא400 Ω 600 Ω

אאאא100 Ω





אאאא
אאאאא

 
 

- ٤ - 

אאאאאאWJ

אאאאאאא،א

אאאאאא

אאK

אאאאאאאWJ

١( אאאאK

٢( אאאK

٣( אאאאK
אאאK

٤( אאF1000 vEK
אאאאWJ

١( אאK

٢( אאאאאאK
אאאאK

٣( אאאאאאאאK
אאאאאאK

Kאאאא )٤

٥( אאאאאאאאK
אאאאאK

٦( אאF20EאאאK

٧( אאאאאאK

٨( אאK

٩( אאאאK



אאאא
אאאאא

 
 

- ٥ - 

WJFאאאאא
אאE







אאאאWJ

١( אאK

٢( אאאאאאאאא
KאאK

٣( אאאא

F٣٥EאK

٤( אאאאאK























אאאא
אאאאא

 
 

- ٦ - 

אאאא

אאאא

J אאאאאאאK

J אK

J אאאK

































אאאא
אאאאא

 
 

- ٧ - 

א
אאאאאא

אאאאאאאאK

אאWJ
א


א

אWJאאאאאאK
אאWאאאאFDC-AE

FAC-AKEאא
אWJאאאאFmA - µAKE

אאWJFmA - µA JAKE
אWJ




א

אWJאאאאאאK
אאWאאאאFDC-VE

אאFAC-VKE
אWJאאאאFmV - µVKE

WJFmV - µV JVEKאא
א





 א



אאאא
אאאאא

 
 

- ٨ - 

אWJאאאאאK
אאWJאK

אWJאאF  ΩKE
אאWJFΩKΩ  - JMΩKE

אאא

אאאאFKL-21001 LINEAR CIRCUIT LAB
EFאאEK

אאWJWJ

١( אאFDC-AEאFAC-AKE

٢( אאFDC-VEאFAC-VKE

WאאFDC – CURRENT METERKE

K

אאF +100 mA EאאאאF100 mAא0KE

אFEאK

אאF +1A EאאאאF1 Aא0KE

FEא
F0.1EF0.2ELאאא

F+100 mA+1AEאאאאאאF0KE

WאאFAC – CURRENT METERKE

K

אאF +100 mA EאאאאF100 mAא0KE
אFEאK

אאF +1A EאאאאF1 Aא0KE



אאאא
אאאאא

 
 

- ٩ - 

FEא
F0.1EF0.2KE

אאFDC – VOLTAGE METERKE

אאF0Vא20VE
אאF1VEF5VE

אאF+20VEאאאLא
אאF0KE

אאאFAC – VOLTAGE METERKE

אאF0Vא15VE
אאF1VEF5VE

א

אאWJ

١( אאFאFEDC – CURRENTKE

٢( אאFאFEDC – VOLTAGEKE

WאאFDC – CURRENT KE

אאאאאא

אאאאאאאא

אאאאאאאא

אאF0 א200µAEאאFAKE

WאאFDC – OLTAGE KE

אאאאאאא
אF0V א200VKE

אאאאאא
אF0V א2VKE



אאאא
אאאאא

 
 

- ١٠ - 

Lאאאאאאא

אאFDC – VOLTAGEEאאאא،

FDC – CURRENTEאא،אאK
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א


א


א
א

F



E



٢

אאאאא



אאאא
אאאאאאאFE

 
 

- ١١ - 

אאאFLogic GatesE
אWJ

אאאאאאאאאאא
אאאK

אאאF+5 v EF1EHigh FHKE
אאFEF0ELowFLKE

אאאWJ
١( אFEAND GateK
٢( אFEOR  Gate K
٣( אFאENOT GateK

אאאאאאא
אאאאאאאאאאאא

אK



אאאא
אאאאאאאFE

 
 

- ١٢ - 

אאWJאFEAND Gate
אאאFANDE
אFS1S2EאאאK 

אS1S2







אאאאאFANDEאאאא
 
 
 
 
 
 
 
 
 
١JאFANDE؟אא

٢J؟אאא
אOUTPUTאINPUT

YAB
00
10
01
11

٣JאאאY = (                         ) 



אאאא
אאאאאאאFE

 
 

- ١٣ - 

אFANDEאאאWJ








٤J אאאאFANDEאאאK 


אOUTPUTאINPUT

YABC
000
100
010
110
001
101
011
111

٥J ؟אאא
Y = (                                          )

    
١אF1EאFANDE؟






אאאא
אאאאאאאFE

 
 

- ١٤ - 

אאWJאFE OR Gate


אאאאFOREאאאא
אFS1  S2 KE





١JאFORE؟אא





٢J ؟אאא


א
OUTPUT

א
INPUT

YAB
00
10
01
11

٣JאאאY = (                   )
١אFOREאאאאאFORE؟אאא

אS1
S2









אאאא
אאאאאאאFE

 
 

- ١٥ - 

אאאאFOREאא؟א
אאאאאאFORE؟


אאWJ



אOUTPUTאINPUT

YABC










אאWY  = (                                     )                       


٢אF1EאFORE؟










אאאא
אאאאאאאFE

 
 

- ١٦ - 

אאWJאFאE NOT Gate


אאאאאאאFNOTEאאFS1E
א F5VEא אFS1Eא  F0E

א 

אא K

א

OUTPUT

א

INPUT

אS1



١JאFאENOT GATEאK









אאאא
אאאאאאאFE

 
 

- ١٧ - 

٢J אאאאFאENOT GATEK

אOUTPUTאINPUT

YA
0
1



٣J אאאאFאENOT GATEKY = (                         )         
    

١JאאאאK







אאאFNOTKE


א

OUTPUT

א

INPUT
YA

0
1



אאאK Y= (                         )
٢Jא؟אא
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E



٣
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- ١٨ - 

אאאא
 

אאאאFAND & OR & NOTKE
אאWJאFENAND GATE K



אאאFANDEאFNOTEאWJ












١J אFNANDEK


٢J אאאאFNANDE


אOUTPUTאINPUT
YAB

00
10
01
11


٣J אאאאFNANDEY = (                                      )              
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אאWאFE OR Gate١٤
אאWאFאE NOT Gate١٦

אאWאאאא١٨
אאWJאFENAND GATE ١٨
אאWאFENOR GATE K ٢٠
אאWאאאFEXORE٢٢
אאאWאאאFXNORE  ٢٣

אאאWאא٢٤
אאWאאFH.AEHalf Adder ٢٤
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אאאאאאאא
אאKאאF٦–١E< 1 >Y

אKאאא
אאאאFאאאאKE

אא1 > א >אFאאKE
אאאאא

אאK
אאאאאאא( )AA ,אא
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אאאאאKאאאא


F٦J١Eאאאא
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YA      B 
00       0
10       1
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A + B = Y אא 

YBABABA =⋅+⋅+⋅

B B  
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BA
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⋅
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Aحذف

Bفحذ
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אאאאאKאאאא
אאאאאאאאאא

א(FLIP - FLOP)،
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א:RSFLIP - FLOP  R.S 
אאFאR.SEאF٦J١Eאא

FR.SEאאאאאF1?ES?
אאF0?ER?אאא?0?א

אאS.Rא،?Q?א
א،א?Q?אאאK






F٦J١EאאR.S
R.SאאאאF٦J٢ER.Sא

NANDאאאNAND،אאא
אאF٦J١EאK










F٦J٢EאאאNANDF٦J١EאאR.S


אא
QQ R S 
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0 1 1 0 א1א 
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 1 1  
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אFLIP – FLOPS TRIGGERING W
אאאאאאא

אאFאCLOCKEא
אאאאא،אאא

FאEאאאK
אאW

אאאW
١K WאאF0EאF١E

F١EF0KEF٦J٣KE 
٢K WאאF١EאF0E

F0EF١KEF٦J٤KE 









F٦J٤EF٦J٣E
אאאW

אא،אW
١K KF٦J٥KE 
٢K KF٦J٦KE 
٣K אאF٦J٧KE 
٤K אאF٦J٨KE 





F٦J٥EF٦J٦EF٦J٧EF٦J٨E

   حالة موجبة حالة سالبة
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 عرض النبضة الموجب
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عرض النبضة السالب

  حالة سالبةحالة موجبة
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אCLOCKא،F٦J٩EאאR.S
אאSFאא1E،RFאא0E،
אאאCKאא،PRא

אHIGHא،CאאLOWא،
אאFC,PRELOWאא

אאאאFR.SEאאאאFC.PREאא
אאאאאאאאFאEאא

אאFאEאאאQFאאE،QFא
אE،F١٠ER.SאאאאNANDאא،
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אא 
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 المخارج
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نبضات التزامن

 0مدخل الوضع في الحالة 

Q

Q
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R

CK 

4 2 

1 3 
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 S القلاب
 
CK
 

R 

Q 
 
Q 

CK 

Q

Q

S 

R 4 2 

1 3 



אאאא
אאאא

 
 

- ٤٦ - 
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אF٦J١٣EאאאFDEא،FDE،

אאFCKEאFDELAYEאא
א،אF٦J١٤EאאאאאK

אDאRSאNOTאRF٦J١٥E،
אDאJ.KאNOTאk

F٦J١٦Eאא،DR.SJ.KאאK
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אאFאEאDPRא
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F٦J١٣EאאFDE


D.FLIP - FLOP 
א Q Q D CK 
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F٦J٢EאאFDE







D       Q
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Q

 مدخل بيانات

مدخل نبضات التزامن   المخارج

S       Q 
 
CK  
 
R              Q 
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CK  
 
K              Q 

DD

توصيل قلاب  ) ١٥-٦(شكل 
R.S 

 Dالمتزامن ليعمل آقلاب 

توصيل قلاب ) ١٦-٦(شكل 
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 Dالمتزامن ليعمل آقلاب 
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TOGGLEאאT،א
אאCLP , PRKאF٦J١٨ETJ.K،
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F٦J١٧EאאT 







F٦J١٩EאאF٦J١٨EKT 
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No change  Q(t) 00
Reset 0 10
Set 1 01
Unpredictable? 11

Q( t - 1) K J 
No change  Q(t) 0 0 
Reset 0 1 0 
Set 1 0 1 
ComplementQ’(t)1 1 

Q(t+1) T
No change  Q(t) 0
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Q(t+1) D 
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Set 1 1 

J   Q 
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     Q 
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K    Q 
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T Flip – Flop D  Flip – Flop 
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אאאCOUNTERS


אאאCOUNTERSאאא،אא?א?
،،א،אאאא?אא?

אאאאKאאאאאאW
אSize

אאא4-bitBCDF10EאF–
16Eאא24- bit אאn

אאאאאFאאאאEאK
אClocking   

אאאאאאא rippleאsynchronousK
אאא אאאאאאאא

אאKאאאאאאאאאא
אKאאאאאKאאאאא

אK
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אאאאKא
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O/P א

א Q1 Q2CLK No.

0 0 0 0 
1 1 0 1 
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٢JאאאnW
אnאאnm ≥2

Wm     WאnWאא
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822 3 =⇒≥ nm6אאF7~ 0Eא
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אNANDF٨J٤Eאאא
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א،אF٠٨J٥EאאאF4E
F0~3EאאאJ.KJ.Kא

אאאC.Kאאאאא
אאאאF١QEאKאאא

אQ2  , Q1 K

F٠٨J٥Eא
אF٨J٢EאאאאאKאאאא

אאאאFאEאא،אאא
אF4Eאאאאאאא
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F٨J٢Eאאא


O / P  
אא א
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3 114 



אאאא
אאאאאא

 
 

- ٥٩ - 

אF٨J٦Eא،אאאאא
אאאאאאא،אאFQ1E،

אא( Q1 )K



F٨J٦EאאאF4EאJ.K


٢–אF8EאJ.K W


אF8EF0             7Eאא

אאW  23  = 8 K
J.KאF٨J٧EאאאK


F٨J٧Eא






אאאא
אאאאאא

 
 

- ٦٠ - 

אאאאאF8EאJ.K F٨J٣E
אאאאאF٨J٧KE


אא א

אQ1 Q2 Q3 
CLK NO. 

7 1 1 1 0 
6 0 1 1 1 
5 1 0 1 2 
4 0 0 1 3 
3 1 1 0 4 
2 0 1 0 5 
1 1 0 0 6 
0 0 0 0 7 
7 1 1 1 8 
6 0 1 1 9 

F٨J٢EאאאאאF8EאJ.K


F٨J٧EאאאF8EאJ.K








אאאא
אאאאאא

 
 

- ٦١ - 

WאאאאאFאאאאE: SYNCHRONOUS COUNTER
WאאאאCKFאEא

אFאKE
١–אאF8WEJ

אאאאאאאאK
אF٨J٨EאParallel countersאאאאאאא

אאאאF8KE
אFCKEאאאKא

אאKאאאJ.KאKאF1EאאאאF1E
אאKאF2?EJ.K?אF1Eא

F2EאאKF1EF2Eא
FNANDEאFNANDEאF3Eאא

F1EFA,BEאF3Eאא،א
אF3EאKאF2EאאאאF2EאF3Eאא

אאF4KEאF٨J٨Eאא،אאאאאאא
K













O/P المكافئ 
 A B Cالعشري

CLK  
NO. 

0 0 0 0 0 
1 1 0 0 1 
2 0 1 0 2 
3 1 1 0 3 
4 0 0 1 4 
5 1 0 1 5 
6 0 1 1 6 
7 1 1 1 7 

אF٨J٨Eאאאאאאאאא



אאאא
אאאאאא

 
 

- ٦٢ - 

٢–אאF8WE
אF٨J٩Eאאא،אא

F8EאאאCKאאאאאא
אאאאאאQ،א

אF٨J٩EאאאאK
 














אF٨J٩Eאאאאאאאאא









O/P المكافئ 
 A B Cالعشري

CLK  
NO. 

0 0 0 0 0 
1 1 0 0 1 
2 0 1 0 2 
3 1 1 0 3 
4 0 0 1 4 
5 1 0 1 5 
6 0 1 1 6 
7 1 1 1 7 



אאאא
אאאאאא

 
 

- ٦٣ - 

אא

١–؟אאאאאאא

א–٢؟אא،אא

٣–،אאאאאא؟א


٤–אאאFאאEאאאא
؟א



٥J؟אאאאאאאאא


٦–אאאאאאאאאא؟א


٧JאאFאEאF8E،אא،
אאאFאאYJ.K[E؟



٨–אאFאEאF6Eאא،،
אאאFKאTE؟



٩–אאFאEאF16EאאFJ.KE؟



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאא

 

אא  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 


א

א





٩

אאאאא



אאאא
אאאאא

 
 

- ٦٤ - 

אא SHIFT REGISTER`S
  

אאאאאאאאאאא
FאאEFאאKE

אאאאאאKא( 246)
א،א2 K2א א4 

Kא4 אא6 Kא6 
אKאא(246)K

א 2 אK 4 א 2 
אא 4 K אאאאאKא

אאאK
?אא?אא?אא?אא

F2EאאאWאאא
אאאאK

אאאאאאאK
אאאאאא،אא

אאאאאאאK













אאאא
אאאאא

 
 

- ٦٥ - 

WאאLא: Serial input Parallel Output 
אF٩J١EאאLאאאאא

אאDKאאאD1
אא?אאF?Serial data inputKEאא

אאF0E،א
אאאאאאאאAFאQ1EK

אאאF2EאF0000E?1?
،א?1?אא

אאאאF1000EFA=1, B=0 , C=0, D=0Eא،?0?
אאאאאF0100E،

?0?אF0010EאאF0001E
אאאF0001Eא،א

אאאאאאK

F٩J١Eאאאאא
F٩J١EאאאאאאאאאF0001WE

QD QC QB QA 
DATA 
INPUT 

CLK 
NO 

0 0 0 0 CLEAR 
0 0 0 1 1 1 
0 0 1 0 0 2 
0 1 0 0 0 3 
1 0 0 0 0 4 

WאאאאF٩J٢Eא



אאאא
אאאאא

 
 

- ٦٦ - 










F٩J٢E
WאאLא:Parallel input parallel 

אF٩J٣EאאLאאאאא
Dאא،

אאאא
אאאF0Eא،

א،אאא1101FWD1=1 , D2 =1 , 
D3=0 , D4= 1Eא1101אאFD1JD2 JD3JD4E

אאאאFCKEאאא
אאWQA = 1 , QB = 1 , QC = 0 , QD = 1،

אאאאF1101Eאאא،
F٩J٢E،

אאאאF٩J٤KE

F٩J٣EאאLא
F٩J٢EאאאאאLאאאF1101WE

 

 



אאאא
אאאאא

 
 

- ٦٧ - 


א אא 

Q Q Q Q D D D D 
CK 

0 0 0 0 CLEAR x 
1 0 1 1 1 0 1 1 ↑ 
1 1 1 0 1 1 1 0 ↑ 
0 0 0 1 0 0 0 1 ↑ 
0 1 0 0 0 1 0 0 ↑ 


 

אF٩J٤EאאאאW



F٩J٤E










אאאא
אאאאא

 
 

- ٦٨ - 

WאאאאאאאY74194[
אF٩J٥EאאאאK











F٩J٥E
אF٩J٣EאאאאW


א א 

Q3Q2Q1Q0D0DSLDSRS2 S1CLRCK
א 

L L L L XX X XXL X א 

q3 q2 q1 q0 XX X r r H X א 
L q3 q2 q1 XI X r h H ↑ 
Hq3 q2 q1 Xh X r h H ↑ 

אאא 

q2 q1 q0 L XX I hr H ↑ 
q2 q1 q0 H XX h hr H ↑ 

אאא 

d3 d2 d1 d0 d0 X X Xh H ↑ אא
F٩J٣E






 QA 
QB 
QC 
QD 

A B C D A 
B 
C 
D 

 
 مسجل

 الإزاحة العام

DSR 
DSL 
CK 
CLR    S0  S1  

{אאא 

אא

{אא
א 

אא
אא



אאאא
אאאאא

 
 

- ٦٩ - 

אאאאF74194EאאאK









 

אאאא74194?א?




 1

8 

4 

6 

3 

5 

2 

7 

16

9 

13

11

14

12

15

10

CLR 

GND 

B 

D 

A 

C 

DSR 

DSL 

VCC

S0 

QC 

CLK 

QB 

QD 

QA 

S1 



אאאא
אאאאא

 
 

- ٧٠ - 

W
אF٩J٤Eאאא?74194?אא

FS0 , S1 EאאאאF٩J٥Eאאא
אאFS0 , S1 KE

S0 S1 א 

0 0  

1 0 א 

0 1 א 

1 1 אא 

F٩J٤E
O / P I / P 


א QD QC QBQACLRDCBADSL DSR S0S1CK 

0 0 0 0 0 XXXXX X X X ↑ 
א0 0 0 1 1 XXXXX 1 1 0 ↑ 
א0 0 1 0 1 XXXXX 0 1 0 ↑ 
א0 1 0 0 1 XXXXX 0 1 0 ↑ 

 0 1 0 0 1 XXXXX X 0 0 ↑ 
א0 0 1 0 1 XXXX0 X 0 1 ↑ 
א1 0 0 1 1 XXXX1 X 0 1 ↑ 
א0 1 0 0 1 XXXX0 X 0 1 ↑ 

 1 0 1 0 1 1010 X X 1 1 ↑ 
 1 0 1 0 1 XXXXX X 0 0 ↑ 
 0 1 0 0 1 0100 X X 1 1 ↑ 
 0 0 0 0 0 XXXXX X X X X 


F٩J٥E



אאאא
אאאאא

 
 

- ٧١ - 

אא

١–؟אאאאאא



٢–א؟אאאא


٣–אאLאאאאאF1001Eאא
؟אאא،אא



٤JאאLאאאאאF1001E
א؟אאאא،אא



٥–אאLאאאאאF110E؟


٦–אאLאאאאאF10011E؟


٧–אאאאאאאF11001EאאLאא
אאא0.2אms؟



٨–אאאאאאL؟א


٩JאאLאאאאאF100E،
אאאאאאאאאא،א

20 KHz؟


١٠–אאאאאאL؟א









אאאא
אאאאא

 
 

- ٧٢ - 

١١Jאאאאאא?74194?؟


O / P I / P 


אQD QC QBQACLRDCBA DSL DSR S0S1CK 

    0 XXXX X X X X ↑ 
    1 XXXX X 1 1 0 ↑ 
    1 0010 1 0 1 0 ↑ 
    1 XXXX X 1 1 0 ↑ 
     1 XXXX 1 X 0 0 ↑ 

    1 XXXX 0 X 0 1 ↑ 
     1 XXXX 1 0 0 1 ↑ 
     0 XXXX 0 X 0 1 ↑ 
     1 1010 0 1 1 1 ↑ 
     1 XXXX X X 0 0 ↑ 
     1 0100 X X 1 1 ↑ 
     0 XX1X 1 X 0 X ↑ 





 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אא

 

אא  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א





١٠

אאאאא



אאאא
אאאא

 
 

- ٧٣ - 

אSignal Converter 


אאאאKאF١٠J١E
אאKאא

אFAnalog to Digital Converter
A/D EאאKאאא

אFDigital to Analog Converter D/A KE

F١٠J١Eאאא( A/D ,D/A )א
אאאא،אK

אאאAnalog Signals  
אאK

אאאאאKKKKKK
אאאDigital Signals 

אFHIGH   OR  LOWKE
אאאאאאK











אאאא
אאאא

 
 

- ٧٤ - 

WאFD/AEDigital to Analog Converter 
אאאאא

אאאאKא( DAC or  D/A )
אאאאאK

،אאאא
F١٠J٢KE

F١٠J٢Eא( D/A)
אאאאאא

א( A , B , C , D )אאא
אאא،אF١٠J٣E( D/A)

א( A , B , C , D )א


F١٠J٣Eאאא(D/A)



אאאא
אאאא

 
 

- ٧٥ - 

אאאW
١J א( R1, R2, R3, R4,…….) 
٢J אאאאאאאK 

אאאoutVW

( )11111

1234

→⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+++∗=

RRRR
RVV finout

R1=RAאא1  K


2
1RR2=Bאא2  K


4

1RR3=Cאא4  K


8

1RR4=Dאא8  K
Kאאא

،אא( 3V)אא
(Rf= 20KΩ)  א،(R= 150KΩ) F١٠J٤E

F١٠–٤Eאא
אאא( R1, R2, R3, R4)W



Ω===

Ω===

Ω===

Ω==

K
R

R

K
R

R

K
R

R

KRR

75.18
8

150
8

5.37
4

150
4

75
2

150
2

150

1
4

1
3

1
2

1





אאאא
אאאא

 
 

- ٧٦ - 

אאאFאאEא،אF16 Eא
א،אאאא( 0 0 0 0 )א( 1 1 1 1 )K
אאFאEאא،א

אF١EW
١J אאא(0000)،אאאא

אF١EאאoutV
= 3 * 20 * (0+0+0+0)=0outV

٢Jאאא(0001)אאAא،R1
אאאF١EאאoutV

VV out 4.0
150

1000203 =⎟
⎠
⎞

⎜
⎝
⎛ +++∗=

٣Jאאא(0011)אאA,Bא،
R2,R1אאאF١EאאoutV

VV out 2.1
150

1
75
100203 =⎟

⎠
⎞

⎜
⎝
⎛ +++∗=

٤Jאאא(1111)אאA,B,C,D،
אR1,R2,R3,R4אאאF١Eא
אoutV

VV out 6
150

1
75
1

5.37
1

75.18
1203 =⎟

⎠
⎞

⎜
⎝
⎛ +++∗=

W
١J אאאאFא

א( 0.4 V) K
٢J אאאאאאאK 









אאאא
אאאא

 
 

- ٧٧ - 

אאאאאא(A,B,C,D)אאVout
אK



























אאאא
Vx ABCD
0 0000

0.21000
0.40100
0.61100
0.80010
11010

1.20110
1.41110
1.60001
1.81001
20101

2.21101
2.40011
2.61011
2.8 0111
31111



אאאא
אאאא

 
 

- ٧٨ - 

Wא(A/D)Analog To Digital Converter


 אאאאא
אאאא،אא

אאאא،אא
،אאאאא(A/D)K

אאאאא
אאאאאאאK



א( A/D )אאF١٠J٥Eא
FEא( 3V ~ 0V )אאאא

(0000) א(1111) אאאK


F١٠J٥Eאא(A/D) 

אאW
١J Comparator
٢J א??AND Gate 
٣J אCounter 
٤J A/D Converter 



אאאא
אאאא

 
 

- ٧٩ - 

אF١٠J٦EאאאאאA/Dאאאא
אאאLxD/A

אאאK








F١٠J٦EאאאאאA/D
אאא( Vx)א( 0.75v) 

אD/A אאאאאא( 0.2 v)K
אאאאW

١J אאאא0000אD/A= 
0vאא0K

٢J אא(0.75v)אD/Aאא،
אאאא1K 

٣J אclockאאא0001K 
٤J אD/A0.2vK 
٥J אאא،KKKKKKKKKK 
٦J אD/Aאאא

0 אאאאאF(Vx < Vy)KE 
٧J אאאאאאאאK 








אאאא
אאאא

 
 

- ٨٠ - 

אאאא ( A/D )אאא
אאאאאא( 0.2V )K



























אאאא
ABCDVx 
00000 
10000.2
01000.4
11000.6
00100.8
10101
01101.2
11101.4
00011.6
10011.8
01012
11012.2
00112.4
10112.6
01112.8 
11113



אאאא
אאאא

 
 

- ٨١ - 

אא

١JW

١J אאאK
٢J אאאK 


٢J( D/A ) א،א

( Vi = 5v )אא،( Rf = 15kΩ )
א( R = 88kΩ )

אאא؟א

٣Jאא( A/D )אא،

א؟




 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאא

 

  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 


א

א


١١

אאאאא



אאאא
אאאאא

 
 

- ٨٢ - 

אא
 


،אאאאאאאאא

KאאאאאWאאא
אאא،אאROMא

אאRAMאאKK
אאאאאאאא

אאאF0 , 1E
אאאאFTTL , CMOS, MOSE،

אא،
אאאW
١E אא 
٢E אK 
٣E K 


אא

١JאFbitWEא،א
?0??1K? 
٢JאFbyteWE ،א(byte = 8 bit) 
٣JאFwordEאא( word = 2 byte)K










אאאא
אאאאא

 
 

- ٨٣ - 

אאKind of Memory
אאאאאW



EאW
?אאאא?Random Access Memory Y RAM

?אאאא?אאא
אאא،אאK

אאאFRAMEאא
אW



١–אאFStatic RAMWE
אא?Flip Flop

אאאK
אאאאאאKא

אאא،אאאאאאאSRAM
CMOS אאאK



٢–אFDynamic RAMWE
،אא

אאKאאאא
אאא??،א

K
אאאאאאאאאאא؟DRAMא

אאא،،אK

EאW

?אאא?[Read Only Memory (ROM)]
אא،אאא

אאאאK



אאאא
אאאאא

 
 

- ٨٤ - 

אאאFROMEא
W

١J: ROM
?אאא?א،אא

אא،אK
٢J: PROM

?אאאא?א
،אאאK

٣J:RPROM
?אאאאא?

א،
،אאאא

אאאK
٤J: EEPROM

?אאאאא?
K

אאאאFEPROM Eאאא
אאאאאאK

אF١١J١EאאאFRAMEאאFROMKE
אאא




FRAMEFROME



אEEPROMEPROMPROMROM     
F١١J١EאאאFRAMEFROME



אאאא
אאאאא

 
 

- ٨٥ - 

אא

١Jאא،אא؟א

٢Jאאאאאא؟א

٣JאאאאRAM؟א،

٤JאאאאROM؟



אא
אאא

א

 
 

- ٨٦ - 

אא
אאא

١FאאEK
٢אFאאאאE
٣אאאא
٤DIGITAL FUNDAMENTALS FLOYD






א

אא
אאאא

אאWאאא١
א٢
אא٤

אאWא٧
אRS٨
אRS אא١٠
אJ.K  ١١
אD  ١٢
אT  ١٣



אא
אאא

א

 
 

- ٨٧ - 

 
אאWאאא١٩

אאאא٢٠
אאאאא٢٢
אאאא٢٤

אאWא٣٠
אLא٣٢
אLא٣٢

אאWא٣٩
אאאA / D ٤٠
אאא D /A ٤٤

אאWאא٤٨
א–א–א٤٩
אאאROM   ٥٠
אאאאRAM   ٥٠

אא٥٢



 

 

 

אאאא

 

אאFFEE  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 


א







א


١

אאאאא



אאאא
אאאאא

 
 

- ٨٨ - 




אאאא
אאאK

אאאא130 A אאא
אאאאא

א
• אאא
• אאאK
• אאאK
• אK
• אאאK
• אK


،אא

אאK






אאאא
אאאאא

 
 

- ٨٩ - 

אאWאאאא
אאWאאאאאאא

אאKאאTest Console K
אאאW

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKTest Console
אPc 130-101

אאW
١K אאאאאK
٢K אאאPOWERK
٣K אPC130-101אPC2K
٤K אאאFPositiveE+5VK
٥K אאPC2 DC PowerK 
٦K א(S4 & S3 )אBK 
٧K אאאאא( S2 & S1 ) 

 
אא
S2S1 

L0=0Lo=0
Lo=0Lo=1
Lo=1Lo=0
Lo=1L0=1


٨JאאאK








אאאא
אאאאא

 
 

- ٩٠ - 

٩Jא( S2 & S1 )אAK
١٠Jאאאא( S2 & S1 )K


אא
S2S1 

L0=0Lo=0
Lo=0Lo=1
Lo=1Lo=0
Lo=1L0=1

١١JאאאK
١٢JאS3אBאS4 אAK
١٣Jאאאא( S2 & S1 )K


אא
S2S1 

L0=0Lo=0
Lo=0Lo=1
Lo=1Lo=0
Lo=1L0=1

١٤JאאאK









אאאא
אאאאא

 
 

- ٩١ - 

١٥JאS3אA אS4 אBK
١٦Jאאא( S2 & S1 )K


אא
S2S1 

L0=0Lo=0
Lo=0Lo=1
Lo=1Lo=0
Lo=1L0=1

١٧JאאאK
١٨Jאאא،אאא
١E٢E٣E٤E

١٩JאאאאW
אאא

S2S1 
1001 L0=0Lo=0
0011Lo=0Lo=1
0011Lo=1Lo=0
0110Lo=1L0=1

٢٠J אאאאK
٢١J אאאPower K
٢٢J אאאK









אאאא
אאאאא

 
 

- ٩٢ - 

אאW4 bit AddersK


אאWאK


אאאW
אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKTest Console

אPc 130-121אPc 130-111 


אPc 130-121









אאאא
אאאאא

 
 

- ٩٣ - 

אאW
١J אאאאאK
٢J אאאPOWERK
٣J א Pc 130-121אPC2אPc 130-111אPC1K
٤J אאאFPositiveE+5VK
٥J אאPC2 DC PowerK 
٦J אאF114אK 
٧J אS3אPc 130-121אoffאS2אPc 130-111

אPulsarK 
٨J אB & A א

א،B אAK 


W
אאA= 5 אאB=3 אא3 = 0011 / 5 = 0110 

אאW
• אS3 אPc 130- 111א1א

אאA K
• אS3 אPc 130- 111א0אS1

K 
• אS3 אPc 130- 111א1אK 
• אS2 אPc 130- 111א0א א

א،אאאאאAא
 BKאאא

• אS2 אADDאK 




 



אאאא
אאאאא

 
 

- ٩٤ - 

٩JאאאאW


א


א


אB 
 

אA 
 



10100010 ١
00101010٢
1100111٣
11111100٤
00110101٥
01110110٦
00001000٧
01010011٨
01100000٩
11000111١٠
10010011١١


١٠JאאאאK
١١J אאאPower K

١٢JאאאK



 

- ١ - 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אא

 

FFEE  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א


٢

אאאאא



אאאא
אאאא

 
 

- ٩٥ - 

WRSRS Flip Flopאא
אאWאאאRS א،

א،אK
אאאW

א……………………….……Test Console 
אPC 130 – 113

אאW
אאאאPC 130 – 113א

אאFFRSKEE 








אPC 130 – 113   



אאאא
אאאא

 
 

- ٩٦ - 

אאW
١K אאאאאK
٢K אאאPOWERK
٣K אPC130-113אPC2K
٤K אאאFPositiveE+5VK
٥K אאPC2 DC PowerK
٦K אאאא

SETRESETK
٧K אPC2 DC POWERאFFKEE

אאQא(HIGH)،
Q(NOT)א(LOW)א،

אאאאQQ(NOT)א
אאK

٨K אאאאQ،א(LOW) 
    Q(NOT)א(HIGH)K

٩K אאSETK
١٠K אאאאאRSK

WאRSאאא
אאK

FFא(S1&S2)(0)(LOW)א
א(UP)א،א،

(1)(HIGH)א(DOWN)
KEE








אאאא
אאאא

 
 

- ٩٧ - 

אאRS؟


אאא 
אOUTPUT 

CONDITIONS
INPUT 

CONDITIONS
SWITCH 

CONDITIONS


RS 
STATUS 

Q 
(NOT) 

Q RESET 
(R) 

SET 
(S) 

S2   
(R) 

S1  
(S) 

SEQUE
NCE

   0 0 UP UP 1 
   1 0 DOWN UP 2 
   0 0 UP UP 3 
   0 1 UP DOWN4 
   0 0 UP UP 5 
   1 0 DOWN UP 6 
   1 1 DOWN DOWN7 
   1 0 DOWN UP 8 
   0 0 UP UP 9 
   0 1 UP DOWN10 
   1 1 DOWN DOWN11 
   0 1 UP DOWN12 
   0 0 UP UP 13 
   0 1 UP DOWN14 
   1 1 DOWN DOWN15 
   1 0 DOWN UP 16 
   0 0 UP UP 17 











אאאא
אאאא

 
 

- ٩٨ - 

אאWRSאא Clocked RS Flip Flop
אאWאא،אא،א

אאK
אאאW

א……………………….……Test Console 
אPC 130 – 111
אPC 130 – 128


אאWאPC 130 – 111אK

אאאאPC 130 – 128אRSאאK 







אPC 130 – 128   



אאאא
אאאא

 
 

- ٩٩ - 

אאW
١J אאאאאK
٢J אאאPOWERK
٣J אPC130-111אPC1K
٤J אPC130-128אPC2K
٥J אאאFPositiveE+5VK
٦J אאאPC2 , PC1 DC PowerK
٧J Wאאא

iK SETאאRESETK
٨J אS2אPC130-111אאPULSERK
٩J א(S1 @ S2)אPC130-128א( 0 )K

١٠J אאאא،אא
١١J אK
١٢J א(S1 @ S2)אPC130-111אא

Q،Q(N)אTNK
١٣J אאSTEPאPC130-128Q،Q(N)

אT(N+1)K
Wאא ( 0 , 1 )،

אK











אאאא
אאאא

 
 

- ١٠٠ - 

T N+1T N
אא 

אBEFOR  
CLOCK 
PULSE

AFTER  
CLOCK 
PULSE

א
SWITCH 

CONDITION


SEQUEN

CE

Q (N)QQ (N)QRESET 
( S2 )

  SET    
 ( S1 )  



    0 1 1
    0 0 2
    1 0 3
    0 1 4
    0 1 5
    0 0 6
    1 1 7

١J אא( F207 )אאאW
T N+1T N

אא 
אBEFOR  

CLOCK 
PULSE

AFTER  
CLOCK 
PULSE

א
SWITCH 

CONDITION


SEQUEN

CE

Q (N)QQ (N)QRESET 
( S2 )

  SET    
 ( S1 )  



    0 1 1
    0 0 2
    1 0 3
    0 1 4
    0 1 5
    0 0 6
    1 1 7



אאאא
אאאא

 
 

- ١٠١ - 

אאאאאא( F207 )؟
אאW……………………………… 
١٤J אאאאא( C000 )K
١٥J א( F205 )K
١٦J א( F205 )אא

 W
………………………………………………………………………………

W
١J،אאאא

،א،אאא
א،ICאK

٢J אאאאK
٣J אאאPower K
٤J אאאK

















אאאא
אאאא

 
 

- ١٠٢ - 

אאWJKJK Flip Flop
אאWאאJKאא،،K

אאאWא……………………….……Test Console
אא……………….…Multi meter

אPC 130 – 111
אPC 130 – 115


אאW

אPC 130 – 111אK
אאאאPC 130 – 115א

JKK  







אPC 130 – 115



אאאא
אאאא

 
 

- ١٠٣ - 

אאW
١- אאאאאK
٢- אאאPOWERK
٣- אPC130-111אPC1K
٤- אPC130-115אPC2K
٥- אאאFPositiveE+5VK
٦- אFF114 EאאאK
٧- אאאPC2 , PC1 DC PowerK
٨- אS2אPC130-115אCLEARK
٩- אאPC130-111،PC130-115
١٠- אא،אאאאW

א111א115אא
אא

STEPCK/PUDAT
A

CLE
AR

DATA

אQ(N)Q

S1S2S3S2S1

KJ






PULSER1OP

DATA

0 
11





PULSER 0 OPDATA0 0 2





PULSER 1OPDATA113





PULSER 0 OPDATA10 4





PULSER 1OPDATA115





PULSER 0 OPDATA0 0 6





PULSER 0 OPDATA10 7





PULSER1OPDATA0 18





PULSER 0 OPDATA0 0 9





PULSER 1OPDATA1110





אאאא
אאאא

 
 

- ١٠٤ - 

١١J אאJK،אא
١٢J W
١٣J אא(Q=0)،((Q(NOT) = 1 ))א

אאW


Q(N)QKJCK
00
1 0
01 
1 1 



אאאאאאK
W

١J،אאאא
א،א

،אאK
אאאאא

F210
C000

F201




C000

٢JאאאאK
٣JאאאPower K
٤JאאאK







אאאא
אאאא

 
 

- ١٠٥ - 

אאאWDD Flip Flop
אאWאאDאא،،אאא

אאאK
אאאW

א……………………….……Test Console
אא……………….…Multi meter 

אPC 130 – 111
אPC 130 – 114

אאW
אPC 130 – 111אK

אאאאPC 130 – 114א
DK







אPC 130 – 114



אאאא
אאאא

 
 

- ١٠٦ - 

אאW
١K אאאאאK
٢K אאאPOWERK
٣K אPC130-111אPC1K
٤K אPC130-114אPC2K
٥K אאאFPositiveE+5VK
٦K אF114אאאS אPC1

אFאPC2K
٧K אאאPC2 , PC1 DC PowerK
٨K אS3אPC130-114אCLEARK
٩K אאPC130-111،PC130-114א

אאא،אאW
א א

א
א

א111אא 114

אא


א

QQ

S1


א
111



QQS3  D   
 (IN)

S2 CLR  
(SW)

S1   SET 
(SW)  





 




1
1=(OP)1=(OP)1




0 
1=(OP)1=(OP)2




1
1=(OP)1=(OP)3




1
1=(OP)1=(OP)4




1
1=(OP)0=(SET)

5




0 
1=(OP)0=(SET)

6




1
0=(CLR)1=(OP)7




0 
0=(CLR)1=(OP)8






אאאא
אאאא

 
 

- ١٠٧ - 

١٠KאאD،אא
אאאאW



אQQDCK

0
1
0 

١١K אאאאאאK
W،אאאא

אא،
،אאK



אאאאא

F210





C000

١٢K אF114אאK 


אאאאא

F203



C000

١٣K אאאאK
١٤K אאאPower K
١٥K אאאK 

 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאאאא

 

אאFFEE  

אאא
 م الفني والتدريب المهنيالمؤسسة العامة للتعلي

אאאא 

א
א

א





3

אאאאא



אאאא
אאאאאא

 
 

- ١٠٨ - 

אאWאאאUP - COUNTER
אאWאא،،אאK

אאאW
א……………………….……Test Console

אא……………….…Multi meter
אPC 130 – 111
אPC 130 – 131

אאW
אPC 130 – 111אK

אאאאPC 130 – 131אאאW

אPC 130 – 131






אאאא
אאאאאא

 
 

- ١٠٩ - 

אאW
،אאא،אאא

אאאא،74191 MSIK
١K אאאאאK
٢K אאאPOWERK
٣K אאאFPositiveE+5VK
٤K אPC130-111אPC1K
٥K אPC130-131אPC2K
٦K אS2אPC130-111אCLOCKK
٧K אS5אPC130-131FRK
٨K א(S1 @ S2 @ S3 @ S4)אPC130-131אא1K
٩K אאאPC2 , PC1 DC PowerK

١٠K אQA,QB,QC,QDאא0000א1111 
       ( 0 – 15 )،16K

١١K אאS6אPC130-131אאא
( 11 , 16 )ICאא(Load,+5V)אW

١٢K אאאS6אPC130-131
אW

١٣K אא4ICאאא(ENABLE)
א(HIGH)אאאK

١٤K אאאא Enable , +5V )،W
١٥K אS5אPC130-131SSאאא

1111אאאK
١٦K אS2אPC130-111אאPULSERK
١٧K אS3אPC130-111א1K
١٨K אS5אPC130-111אFRK
١٩K אאאאאאW 



אאאא
אאאאאא

 
 

- ١١٠ - 

٢٠K א11 אא
א(S4,S3,S2,S1)אW

٢١K אאא
אאא

٢٢K אאאאK
٢٣K אאאPower K
٢٤K אאאK

א(Q)  
א

א(Q) 
א

א א
א

Q
A

Q
B

Q
C

Q
D


Q
A

Q
B

Q
C

Q
DABCD

        0 0 0 0 
        1 0 0 0 
        0 1 0 0 
        1 1 0 0 
        0 0 1 0 
        1 0 1 0 
        0 1 1 0 
        1 1 1 0 
        0 0 0 1 
        1 0 0 1 
        0 1 0 1 
        1 1 0 1 
        0 0 1 1 
        1 0 1 1 
        0 1 1 1 
        1 1 1 1 

 



אאאא
אאאאאא

 
 

- ١١١ - 

אאWאאאDOWN - COUNTER
אאW،،אאאאK

אאאW
א……………………….……Test Console

אא……………….…Multi meter
אPC 130 – 111
אPC 130 – 132


אאW

אPC 130 – 111אK
אאאאPC 130 – 132אאאW

אPC 130 – 132





אאאא
אאאאאא

 
 

- ١١٢ - 

אאW
،אא،אאאא

،אאאא74191 MSIאאא،
אאאא،אאאא(5)א

אא(DN/UP)א،א،א
אאא(5)אאאK

١J אאאאאK
٢J אאאPOWERK
٣J אאאFPositiveE+5VK
٤J אPC130-111אPC1K
٥J אPC130-132אPC2K
٦J אS2אPC130-111אCLOCKK
٧J אS5אPC130-132FRK
٨J א(S1 @ S2 @ S3 @ S4)אPC130-132א

aK 1אK
٩J אאאPC2 , PC1 DC PowerK

١٠J אQA,QB,QC,QDאא11110000، 
( 15     – 0 )،16K

١١J אאS6אPC130-132אא
אIC א( 11 , 16 )(Load,+5V)אW

١٢J אאאS6אPC130-132
אW

١٣J אא4ICאאא(ENABLE)
א(HIGH)אאאK

١٤J אאאא( Enable , +5V )،W
١٥J אאS6אPC130-132

aK אCLOCKא1111

V



אאאא
אאאאאא

 
 

- ١١٣ - 

١٦J אS5אPC130-132SSאאא
0000אאאאאK

١٧J אS2אPC130-111אאPULSERK
١٨J אS3אPC130-111א1K
١٩J אS5אPC130-132אFRK
٢٠J אאאאאאW

א(Q)  
א

א(Q) 
א

א א
א

Q
A

Q
B

Q
C

Q
D


Q
A

Q
B

Q
C

Q
DABCD

        1 1 1 1 
        0 1 1 1 
        1 0 1 1 
        0 0 1 1 
        1 1 0 1 
        0 1 0 1 
        1 0 0 1 
        0 0 0 1 
        1 1 1 0 
        0 1 1 0 
        1 0 1 0 
        0 0 1 0 
        1 1 0 0 
        0 1 0 0 
        1 0 0 0 
        0 0 0 0 





אאאא
אאאאאא

 
 

- ١١٤ - 

٢١J א11 אא
א(S4,S3,S2,S1)אW

٢٢J אאאאא



٢٣J אאאאK
٢٤J אאאPower K
٢٥J אאאK

 



 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

אא

 

FFEE  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א





٤

אאאאא



אאאאא
אאאא

 
 

- ١١٥ - 

אאWאא4-Bit אLא
אאWאא4-Bit،،K

אאאW
א……………………….……Test Console

אPC 130 – 111
אPC 130 – 118

אאW
אPC 130 – 111אKאאא

אאא4-BitW

אPC 130 – 118







אאאאא
אאאא

 
 

- ١١٦ - 

אאW
١K אאאאאK
٢K אאאPOWERK
٣K אאאFPositiveE+5VK
٤K אPC130-111אPC1K
٥K אPC130-118אPC2K
٦K אאאPC2 , PC1 DC PowerK
٧K אF114אאK
٨K אא،א،

4-BitאאאW
JאS2אPC130-111אאPULSERK

JאS1אPC130-118אLOADK
JאאCLEAR(S2)אPC130-118K
JאDATA(S3)אPC130-111א(bit)אאא

אK
JאאאאK
JאאאS1אPC130-111K
Jאאאא אאK
JאאF،،،EBitאאK

JאS1אPC130-118אאא CIR
אאS1אPC130-111אא،
QDQAאאאא

א،K







אאאאא
אאאא

 
 

- ١١٧ - 

א
אאאא

אא

D(8)C (4)B (2)A(1)D(8)C (4)B (2)A(1)

1    (MSD)1K
02
03

1     (LSD)41 
ST

 N
U

M
B

ER
 1     (MSD)1

02
13
0     (LSD)42 

N
D

 
N

U
M

B
ER

1     (MSD)1
12
13
1    (LSD)43 

R
D

 
N

U
M

B
ER


٩K אאאאK

١٠K אאאPower K
١١K אאאK












אאאאא
אאאא

 
 

- ١١٨ - 

אאWאא4-Bit אLא
אאWאא4-Bit،،K

אאאW
א……………………….……Test Console

אPC 130 – 111
אPC 130 – 119 

אאW
אPC 130 – 111אKאאא
אאא4-BitW




אPC 130 – 119 




אאאאא
אאאא

 
 

- ١١٩ - 

אאW
١J אאאאאK
٢J אאאPOWERK
٣J אאאFPositiveE+5VK
٤J אPC130-111אPC1K
٥J אPC130-118אPC2K
٦J אאאPC2 , PC1 DC PowerK
٧J אF204and F114אאK  
٨J אS2אPC130-111אאPULSERאS2

אPC130-119SRTK 
٩J א،אאS1אPc130-119

אLoad אS3 ‘Data’  אPc130-111א( 0 )
אS1 ‘Step’אPc130-111אאKא

ClearedאK 
١٠J אאאאPc130-111אא

אאTNאSTEP
אאאTN+1 K 

١١J ،אאאאS3 אPc130-111
( 0 )א אS2אאK 












אאאאא
אאאא

 
 

- ١٢٠ - 

אF١E 

א
אאTN+1 אא TN

12481248
אא

1    (LSD)   1K
02
03
0     (MSD)4
1    (LSD)   5
16
17
1     (MSD)8
0     (LSD) 9
010
011
1     (MSD) 12

١٢J אאF١EאאW
אאאאא

אQAMSD{אא
אאאKאאPc(N)

אK
١٣J אא1000אאF١KEאS1

CIRS2SRTאPc130-119K
١٤J אS2 אPc130-111Clockאא

אK 
١٥J א١٣١٤אאאF١KE 



אאאאא
אאאא

 
 

- ١٢١ - 

١٦J אS2 אPc130-111PULSERאS2אPc130-119
SLTאS2אPc130-119 Load K 

١٧J א٩١٠אאF٢KE 
אF٢KE

א
אאTN+1 אא TN

12481248
אא

0 0001    (MSD) 1K
02
03
0     (LSD)  4
1    (MSD) 5
16
17
1     (LSD)  8
0      (MSD)9
010
011
1     (LSD)12

١٨J אאF١EאאאW
אאאאא

אQAMSDK
١٩J אא1000אא١٣١٤אS2

אPc130-119אSLTK
٢٠J אאאPower K
٢١J אאאK

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אא

 

FFEE  

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א





٥

אאאאא



אאאא
אאאא

 
 

- ١٢٢ - 

אאWאא
DIGITAL TO ANALOG CONVERT CIRCUIT 

אאWאאא،
אK

אאאW
א……………………….……Test Console

אא……………….…Multi meter
אPC 130 – 111אPC 130 – 136

אאW
אPC 130 – 111אאא

KאPC 130 – 136אאא
אאאIC1אא7493אאאK

אאאIC2אא7403אNANDK
אאאאאאPC 130 – 136K

אPC 130 – 136



אאאא
אאאא

 
 

- ١٢٣ - 

אאW
١K אאאאאK
٢K אאאPOWERK
٣K אאאFPositiveE+5VK
٤K אPC130-111אPC1K
٥K אPC130-136אPC2K
٦K אS2אPC130-111אאPULSERK
٧K אS2אPC130-136אSTAIRK
٨K אS3אPC130-136א16K
٩K אS4אPC130-136אD/AK

١٠K אאאPC2 , PC1 DC PowerK
١١K אא)  S1( CLEARאPC130-136K
١٢K אא)  S1( STEPאPC130-111،

אאא1111אאIC1K
١٣K אאאIC1AאDW 

A Pen (12) =B Pen (9) =C Pen (8) =D Pen (11) =
אאא(HIGH)א

אS1אPC130-111K
١٤K אאאאS1אPC130-111

אאK
WF١EאאאICאK

F٢EאאאK









אאאא
אאאא

 
 

- ١٢٤ - 


١٥K אאאאK
١٦K אאאPower K
١٧K אאאK
١٨K ،אאאW

 

אאאא אא
א(TP 12)A (12)B (9)C (8)D (11)ABCD

V V V V V 1 1 1 1 
V V V V V 0 0 0 0 
V V V V V 1 0 0 0 
V V V V V 0 1 0 0 
V V V V V 1 1 0 0 
V V V V V 0 0 1 0 
V V V V V 1 0 1 0 
V V V V V 0 1 1 0 
V V V V V 1 1 1 0 
V V V V V 0 0 0 1 
V V V V V 1 0 0 1 
V V V V V 0 1 0 1 
V V V V V 1 1 0 1 
V V V V V 0 0 1 1 
V V V V V 1 0 1 1 
V V V V V 0 1 1 1 
V V V V V 1 1 1 1 



אאא
אאאא

 
 

 

א


אא
אאאא

אאWאא١
אאWאאאא٢
אאW

4 bit Adders
٥

אאWא٨
אאWאRS٨
אאWאRS אא١١
אאWאJ.K  ١٥
אאאWאD  ١٨

אאWאאא٢١
אאWאאאא٢١
אאWאאאא٢٤

אאאWא٢٨
אאWאLא٢٨
אאWאLא٣١

אאWא٣٥
אאא D /A ٣٥


 



 

 















 

 

 

 

 

 

 

 











אאאאאא

אאFאEא

GOTEVOT appreciates the financial support provided by BAE SYSTEMS        
 

 


