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אאWאאאא
אאאAND

• אא 
١K אאאאANDאאאאאK 
٢K אאאאאANDאאאא

( Truth Table )K 
٣K אאאאאANDאאאא

א( Truth Table )K 

• אאאANDאא 


אא(AND) 

אא
Y B A 

LOWLOW LOW 

LOW HIGH LOW 

LOW LOW HIGH 
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אא
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אאאאאאאאF١J١E
אאK

אאאאא74אLS08אF١J٢EאאAND
אאאאאW

١K א1, 2אאאאאA, BKSW1,SW2 
٢K א3אאאאYK 
٣K א14א5Vא7K 
٤K אאאאאK 
٥K אאANDאאF١J١EאF

אאE{אא"0"א(LOW)
אא1"א"א(HIGH)K 
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אאא
Y B A 
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B
AND

Y = A.B.C

C
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• אאאANDאאא 
אאAND אאאאאANDאאא

F١J٣EאאאY=A.B.CאאK 










F١J٣EאANDאאא


אאא

Y A.B C B A 

  0 0 0 

  1 0 0 

  0 1 0 

  1 1 0 

  0 0 1 

  1 0 1 

  0 1 1 

  1 1 1 

F١J٢EאאANDאאא
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• אא 
١K אאאאORאאאאאK 
٢K אאאאאORאאאא

( Truth Table )K 
٣K אאאאאORאאאאא

( Truth Table )K 

• אאאORאא 
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LOWLOW LOW 

HIGHHIGH LOW 
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אאK

אWאאאא74אLS32אF٢J٢EאאOR
אאאאאW

١K א1, 2אאאאאA, BKSW1,SW2 
٢K א3אאאאYK 
٣K א14א5Vא7K 
٤K אSW1, SW2אאאK 
٥K אאORאאF٢J١Eא

FאאE{אא"0"א(LOW)
אאא"1"א(HIGH)K 

F٢J٢EאORאא74LS32


אאא
Y B A 
 0 0 
 1 0 
 0 1 

 1 1 

F٢J١EאאOR
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אאאאאאJאאאא
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אאOR אאאאאORאאא
F٢J٣EאאאY=A+B+CאאK 











F٢J٣EאORאאא


אאא

Y A+B C B A 

  0 0 0 

  1 0 0 

  0 1 0 

  1 1 0 

  0 0 1 

  1 0 1 

  0 1 1 

  1 1 1 

F٢J٢EאאORאאא
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אאאNOT 

• אא 
אאאאNOT{אאאא

אאK
אאFEאאא،א"1" 

"0"K
אNOTאאאא
( Truth Table )K 


• אאאNOTK 
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LOW HIGH 












F٣J١EאNOTK
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אאK

אאאאא74אLS04אF٣J٢EאאNOT
אאאאאW

١K א1 אאאאאAKSW1 
٢K א2אאאאYK 
٣K א14א5Vא7K 
٤K אאאאאK 
٥K אאNOTאאF٣J١EאF

אאE{אא"0"א(LOW)
אא1"א"א(HIGH). 

F٣J٢EאNOTאא74LS04 



אאא
Y A 
 0 
 1 
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• אא 
١K אאאאNANDאאאאא{אא

NANDFEאANDאאא
אאANDK 

٢K אאאאאNANDאאאא
( Truth Table )K 

٣K אאאאאNANDאאאא
א( Truth Table )K
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אאאאא74אLS00אF٤J٢Eאא
NANDאאאאאW

١K א1, 2אאאאאA, BKSW1,SW2 
٢K א3אאאאYK 
٣K א14א5Vא7K 
٤K אאאאאK 
٥K אאNANDאאF٤J١Eא

FאאE{אא"0"א(LOW)
אאא"1"א(HIGH)K 
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Y B A 
 0 0 
 1 0 
 0 1 

 1 1 

F٤J١EאאNAND
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A.B.CY =

• אאאNANDאאא 
אאNAND אאאאאNANDאא

אF٤J٣EאאאA.B.CY =א
אK 









F٤J٣EאNANDאאא


אאא

CBAY ..=  ABBAY =•=2  BAY •=1  C B A 

   0 0 0 

   1 0 0 

   0 1 0 

   1 1 0 

   0 0 1 

   1 0 1 

   0 1 1 

   1 1 1 

F٤J٢EאאNANDאא



א١٢٢אא
אאאאאאJאאאא
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BAY +=
BAY +=

אאאNOR 

• אא 
١K אאאאNORאאאאא{אא

NORFEאORאאא
אאORK 

٢K אאאאאNORאאאא
( Truth Table )K 

٣K אאאאאNORאאאא
א( Truth Table )K

• אאאNORאא 
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אאאאא74אLS02אF٥J٢EאאNOR
אאאאאW

١K א2, 3אאאאאA, BKSW1,SW2 
٢K א1אאאאYK 
٣K א14א5Vא7K 
٤K אאאאאK 
٥K אאNORאאF٥J١Eא

FאאE{אא"0"א(LOW)
אאא"1"א(HIGH)K 
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• אאאNORאאא 

אאNOR אאאאאNORאאא
F٥J٣EאאאCBAY ++=אאK 









F٥J٣EאNORאאא


אאא

CBAY ++=  BABAY +=+=2  BAY +=1  C B A 

   0 0 0 

   1 0 0 

   0 1 0 

   1 1 0 

   0 0 1 

   1 0 1 

   0 1 1 

   1 1 1 

F٥J٢EאאNORאא
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אאאXOR&XNOR 

 
• אא 

١K אאאאExclusive-OR FXORE{אORאאא{
אאאא(Y) "1"אאA, 

B "0"אK 
٢K אאאאXNORאאXORK 


• אאאXORK 


אא(XOR) 

אא
Y B A 

LOWLOW LOW 

HIGH HIGH LOW 

HIGH LOW HIGH 

LOWHIGH HIGH 
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אאאאא74אLS86אאXOR
אאאANDאא

אאW
١K א1, 2אאאאאA, BKSW1,SW2 
٢K א3אאאאYK 
٣K א14א5Vא7K 
٤K אאאאאK 





אאא
BAY ⊕=B A 

 0 0 
 1 0 
 0 1 
 1 1 

F٦J١EאאXOR




א١٢٢אא
אאאאאאJאאאאא

 


- ١٧ - 

• אאאXORאאNANDK 
אאXOR אאNANDאאאF٦J٢Eא

אאBA..BABAY +=⊕=אאK 










F٦J٢EאXORאאNAND


אאא
BAY ⊕=B A 

 0 0 
 1 0 
 0 1 

 1 1 


F٦J٢EאאXORאאNAND
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BAY ⊕=

• אאאXNORK 
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אא{F٦J٣KE







F٦J٣EאXNORא



אאא
BAY ⊕=B A 

 0 0 
 1 0 
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 1 1 


F٦J٣EאאXNOR
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אאאK(A.B)B)(A Y •+=K
אא
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٢K NANDA, BK 
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אאאF٧J١EאF٧J١KE 
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אאא
Y AB  BA +  B A 
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   1 0 
   0 1 
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١K א1, 2א74LS8674LS08אאאאא
FאאEA, BKSW1,SW2 

٢K א14א5Vא7אK 
٣K אאאאאK 

 





F٨J١Eאאאא


אאא
Y2= Carry Y1= Sum B A 

  0 0 
  1 0 
  0 1 
  1 1 

F٨J١EאאK
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• אאK
אאא74אLS8674LS08אF٨J٢Eא












F٨J٢Eאאאא


אאא
CARRYSUM Cin B A 

  0 0 0 

  1 0 0 

  0 1 0 

  1 1 0 

  0 0 1 

  1 0 1 

  0 1 1 

  1 1 1 

F٨J٢EאאK
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BAY += BAY •=

BAY •=

Demorgan's Theorems 

• אא 
אDemorgan's Theoremsאאאא

{אאאANDאWKא
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אאWBABA •=+


אאWBABA +=•

אא
• אאW 










F٩J١EאK


١K אאאF٩J١EאאANDא
74LS08אNOTא74LS04K

٢K אא SW1, SW2אאאא
F٩J١EאאK 



א١٢٢אא
אאאאאאJאאאאא
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BAY •= BAY +=

BAY +=

 


אאא

Y= BA •B A 

 0 0 
 1 0 
 0 1 
 1 1 

F٩J١EאF٩J١E
 

• אאW 









F٩J٢EאK


١K אאאF٩J٢EאאORא
74LS32אNOTא74LS04K

٢K אא SW1, SW2אאאא
F٩J٢EאאK 



א١٢٢אא
אאאאאאJאאאאא
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אאא

Y= BA +B A 

 0 0 
 1 0 
 0 1 
 1 1 


F٩J٢EאF٩J٢KE
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אאWאאאא
אאSR 

• אא 
אאאSRא(Basic SR Flip-Flop)אאSRאא

(Clocked SR Flip-Flop)אאDK
אא

• אאSRאאNORK
אאאאא74אLS02אF١٠J١E
אאאאW

١K אS,Rאאאאא.SW1,SW2 
٢K א14א5Vא7K 
٣K אאאאאK 


 






F١٠J١EאאאאSRאא.NOR

אאא
אQ  Q R S 

   0 0 
   0 1 
   1 0 
   0 0 

   1 1 

F١٠J١EאאSRאא.NOR

≡

S 
Q
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R

Q
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• אאSRאא(Clock)K
אאאאאא74LS00אF١٠J٢E

אאאK 

 
 






F١٠J٢EאאאSR אאK


אאא
אQ  Q R S CK 

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

  1 1 0 

  0 1 0  

  0 0 0 

F١٠J٢EאאSR אאK

S 
  Q

CK 
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≡

Q
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אאאאאאJאאאא

 


-٢٨- 

• אDK 
אאאF١٠J٣EאNOTאS, R

אDK


 





F١٠J٣EאאאD.


אאא
Q  Q D CK 
  0 1 
  1 0 
  1 1 
  0 0 
  0 1 

F١٠J٣EאD K


אאDאאCK
אאHIGHK

≡

S 
  Q

CK 
 

Q
R

DD 
  Q
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CK
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אאJK 

• אא 
אאאJKאאאSRK

אא
• אאMaster SlaveJKK

אאJKאאאאאSRאא
אKF١١J١KEאאאNANDאאא

74LS00אאאK


 






F١١J١EאאאJKK
אאאא74אLS76אאאאJK

אF١١J٢KE









F١١J٢EאאJKאא74LS76K

J
  Q

CK 
 

Q
K
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2 

PR 
J           Q

 
CK 

 
K         Q

1

16 14 

15

3

9

7 

PR 
J           Q

 
CK 

 
K         Q

6

12 10 

11

8
Vcc = pin 5 

GND = pin 13 
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אאא
אQ  Q K J CK 

   x x x 
   1 1 1 
   1 1 1 
   1 0 1 
   0 0 1 
   0 1 1 
   0 0 1 

F١١J١EאJKK
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אFFrequency DividerEW
• אאK 
• K 

אאnאאאאN{n2N =K



א١٢٢אא
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אאאאאאאאאאאאאK

אאאאאאK
אא

Wאאאאאאא١٦K
אאאאJKא٤אאא
אאn2  16 =n = 4K

• 74LS76אאאאJK
אF١٢J١E{SW1אHIGHאSW2

אLOWHIGHאאK 
• אSW1אLOWHIGH אאא{

אאK 
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א

32 021222א
אא

 Y1 Y2 Y3 Y4 CLOCK العشري

 ١قبل النبضة  0 0 0 0 0

 ١بعد النبضة      

٢بعد النبضة        

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

 

F١٢J١EאאאאאK



א١٢٢אא
אאאאאאJאאאא

 


-٣٣- 

Wאאאאאאא١٦K
אאאאJKא٤אאא
אאn2  16 =n = 4K

• 74LS76אאאאJK
אF١٢J٢E{SW1אHIGHאSW2

אLOWHIGHאאאF١KE 
• אSW1אLOWHIGH אאא{

אאK 



 






F١٢J٢EאאאאאאK



א١٢٢אא
אאאאאאJאאאא
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א

32 021222א
אא

 Y1 Y2 Y3 Y4 CLOCK العشري

 ١قبل النبضة  1 1 1 1 15

 ١بعد النبضة      

٢بعد النبضة        

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

 

F١٢J٢EאאאאאK
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Wאאאאאאא١٦K
אאאאאא{אא

אאאאאאאאאאא
אאאאK

אאJKאא٤אאא
אn2  16 =n = 4K

• 74LS76אאאאJKא
אANDאF١٢J٣E{SW1אHIGH

אSW2אLOWHIGHאא
K 

• אSW1אLOWHIGH אאא{
אאK 
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א

א021222 32
אא

 Y1 Y2 Y3 Y4 CLOCK العشري

 ١قبل النبضة  0 0 0 0 0

 ١بعد النبضة      

٢بعد النبضة        

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

     = 

 

F١٢J٣EאאאאאK




א١٢٢אא
אאאאאאJאאאא
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אא 

• אא 
אאאאאJאאSerial In – Parallel Out Shift 

Register{אאאאאא
K

אאK
• 74LS76אאאאJK

אF١٣J١E{SW3אLOWHIGHאא
K 

• אאאF١٣J١E،אאSW1א
SW2אאK 




 






F١٣J١EאאאK



א١٢٢אא
אאאאאאJאאאא
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אאא
Y1 Y2 Y3 Y4 Shift 

Pulses 
Serial 
Input 

 x ١قبل النبضة  0 0 0 0

 1 ١بعد النبضة     

٢بعد النبضة       1 

٣بعد النبضة      0 

٤د النبضة بع      1 

 x ١قبل النبضة  1 0 1 1

 0 ١بعد النبضة     

٢بعد النبضة       0 

٣بعد النبضة      1 

٤بعد النبضة       0 

 x ١قبل النبضة  0 1 0 0

 1 ١بعد النبضة     

٢بعد النبضة       1 

٣بعد النبضة      0 

٤بعد النبضة       1 

F١٣J١EאאאK
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^ª≈_/
CPU

Ö̂’àÔ=̂Ÿ“à̂ÙÔ
ROM

Ö̂’àÔ=̂Ÿ“à̂ÙÔ=È̂Ÿ÷k_fÒ

RAM

^ªÄ_áu
OUTPTS

^ªÑ̂~¤
INPUTS

تامولعملا لقان
Data Bus

رماولأا لقان
Control Bus

ناونعلا لقان
Address Bus

אאאWא
 

אאאאאאא(Microcomputer)،
אאF١٤J١EW

F١٤J١Eאאא
• אאאK 
• אK 
• אאK 
• אאFאא،אא،אKE



א١٢٢אאא
אאאאאאJא

 


-٤٠- 


אאאאMicrocomputer


 .أجزاء الحاسب الآلي المصغر المستخدمة في المختبر) ٢-١٤(يوضح الشكل

F١٤J٢EאאאאK


• אא 
אאאאאא{אא

אאאK

 المعالج
CPU 

 ذاآرة القراءة
ROM 

 ذاآرة القراءة والكتابة
RAM 

 وحدة إدخال
INPUT 

 الخرجوحدة 
OUTPUT 

 الطاقةوحدة 
POWER  



א١٢٢אאא
אאאאאאJא

 


-٤١- 

 
• אK 

אא80386CPUאא(ADDRESS BUS)
٣٢{א(DATA BUS)٣٢K

 
• אאK 

אאאF١٤J٣WE 
 אאאאK 
 אאאאK

א?٣٢?،אאאאא
٨אK١٦אאאאאK 

אאאאאאאאאא
אאאאאK














F١٤J٣Eאאאאאא



א١٢٢אאא
אאאאאאJא

 


-٤٢- 

אאאK
אאאאאאא

אאאאאאW
 אאאאאאאאאREAD

אאאW 





א٣٢K


אאא00000000000000100000000000000000

אא0 0 0 0 4 0 0 0א


אאאW





xxא٨אאאא
אאאא04000K

 אאWRTאאאאא

04000א04007WRTK 

Read Address? 
 - - - - : - - - - 

04000; xx  xx  xx 
xx  xx  xx  xx  xx 



א١٢٢אאא
אאאאאאJא

 


-٤٣- 

K
אאאאאאאאאאK


אאא00000000000000000000110111111111

אאא       



אאא
FFC00 
FFC01 
FFC02 
FFC03 
FFC04 
FFC05 
FFC06 
FFC07 











 

 

 

אאאאאאאא 

 

אאאאאאאאאאJJ 

אאא
 المؤسسة العامة للتعليم الفني والتدريب المهني

אאאא 




א





א



א

א




٥



א١٢٢אא
אאאאאאJאאאא

 


-٤٤- 

אאWאאאא
אאFאאא،א،אאE

 
• אא 

אאאF،א،אאאאאEא
אאK


א7489 RAMאF١٥J١KE

אא3210 AAAA ,,,אא
1624 =00001111K

א3210 DDDD ,,,אאא
F٤Eאא١٦C٤Z٦٤K




١١١א0 0 0 0 








١١١א1 1 1 1 

אאא
F١٥J١Eאאאאא



א١٢٢אא
אאאאאאJאאאא

 


-٤٥- 

אא
אאNOTאאא74LS047489 RAM

אF١٥J٢KE












F١٥J٢Eאאאאאאאאא


W

אאW
• אאא0000אאK 
• אאאא1100אK 
• אאLOW"0"אאMEK 
• אאאLOW"0"אאWEK



D
at

a 
In

pu
t

Ad
dr

es
s 

In
pu

t

ME WE



א١٢٢אא
אאאאאאJאאאא

 


-٤٦- 


אאאאאW


אאאאא

WEME0123 DDDD ,,,0123 AAAA ,,,
001100 0000 
000011 0101 
0010101100 
001110 1101 


W

אאאW
• אאא0000אאK 
• אאLOW"0"אאMEK 
• אאאאHIGH"1"אאאWEK 
• אאאK 


אאאאאאW


אאאאא

WEME0123 DDDD ,,,0123 AAAA ,,,
10 0000 
100101 
101100 
10 1101 


אK



א١٢٢אא
אאאאאאJאאאא

 


-٤٧- 


אאאK












F١٥J٣Eא

אאK
אF١٥J٣EאK


 אאאאא

אאאאK


 אאאאאאאאאREAD
אאאW 






Read Address? 
 - - - - : - - - - 



א١٢٢אא
אאאאאאJאאאא

 


-٤٨- 




אאא00001111111111111111111111111111

אאא       


 אאWRTאא{WRT

אK 







 אGO TOאFFFFFFF0אאא 

RESTK



 

 B0  80  E6 ;العنوان
04  CC  xx  xx  xx

Go to Address? 
- - - - : - - - - 



א١٢٢אא
אאאאאאJ

 


- ٤٩ - 

אא  
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א١٢٢א
אאאאאאJ

 


-٥٠- 

א
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אאאאאא
אאFאEא
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