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Logic Gates 

      
A B BAY •=  
0 0 0 
0 1 0 
1 0 0 
1 1 1 

 

A B BAY +=  
0 0 0 
0 1 1 
1 0 1 
1 1 1 

 

 
A AY =  
0 1 
1 0 

 

   
A B BAY •=  
0 0 1 
0 1 1 
1 0 1 
1 1 0 

 

A B BAY +=  
0 0 1 
0 1 0 
1 0 0 
1 1 0 

 

A B BAY ⊕=  
0 0 0 
0 1 1 
1 0 1 
1 1 0 

 

 

Boolean Algebra Properties 
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555-Timer 

 

 
Charge Cycle: 1)21(693.01 CRRT +=  
                        1)21(1 CRR +=τ  
Off Time: 1)2(693.02 CRT =  
                 1)2(2 CR=τ  

Frequency: 
1)221(

44.1
CRR

f
+

=  

Period: 21 TTT +=  

Duty Cycle (percentage): 1001
×=

T
TD  
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J-K flip-flop 4-bit Counter 

   
0123 2222 ×+×+×+× ABCD QQQQ  

 

Inverting Comparator Schmitt Trigger 
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Transistor as a switch 
       Transistor circuit 

 

      Transistor model 

 

if (Vi-VE) < 0.7 
 * transistor is off 
 * switch is open 
 * IC = 0 mA 
 * VC = VCC 
 
if (Vi-VE) > 0.7 
 * transistor is on 
 * switch is closed 
 * IC >> IB 

 * (VB–VE) = 0.7 
 * VR1 = (Vi – (0.7+VE)) 
 * VC = VE 
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Diodes 
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SD eII    IS: Saturation current,    VT = 25.9mV,    21−≈n  

4148 silicon diode:  Von = 0.7 Volts 

 
Ideal Diode 
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Von Model 
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Zener Diodes 

750 Zener diode: Von = 0.7V     Vz = 4.7V 
751 Zener diode: Von = 0.7V     Vz = 5.3V 

 
Zener Diode 
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Zener Diode, with knee current 
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Diode Circuits 

Half-Wave Rectifier 

V1
R1

D6

D1N4148

0   
Full-Wave Rectifier 

V1

FREQ = 1k
VAMPL = 5v
VOFF = 0
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Limiter 
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Zener Limiter 
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