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Logic Gates
AND » W 0

A B Y =AeB A B |Y=A+B

0 0 0 0 0 0 A Y=A

0 1 0 0 1 1 0 1

1 0 0 1 0 1 1 0

1 1 1 1 1 1

A B Y = AeB A B Y=A+B A B Y=A®DB

0 0 1 0 0 1 0 0 0

0 1 1 0 1 0 0 1 1

1 0 1 1 0 0 1 0 1

1 1 0 1 1 0 1 1 0

Boolean Algebra Properties
Ae0=0 AeA=0 A+AeB=A Ae(B+C)=AeB+AeC
A+0=A A+ A1 Ae(A+B)=A | A+BeC=(A+B)e(A+C)
Ael=A B | Ao (BB AeB Ae(BeC)=(AeB)eC
A+1=1 | A@B=AeB+AeB | A*IATE/= A+(B+C)=(A+B)+C
AeA=A | AOB=AeB+AeB | ATASB=A+B o
A+A=A AeB=BeA é+A.§:é+B_ A°B=A_+§
= B A+AeB=A+B A+B=AeB
A=A A+B=B+A
555-Timer
Veeo +5to +15 volts
T2
R1 4 Reset T
Charge Cycle: T1=0.693(R1+ R2)C1
2o [3 Bupet 71=(R1+R2)C1
555 Off Time: T2 = 0.693(R2)C1
72 =(R2)C1

c1 7 Frequency: f = 1.44

(R1+2R2)C1
Period: T =T1+T2

Duty Cycle (percentage): D = %xloo
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J-K flip-flop 4-bit Counter
—, J K C @ @ C QD QC QB QA
—PCLK _ 0 pna change A QA b g g g 2

- |0 1 p 0 1 QB P
5 10 0 ar O E g g é é
T 1 1 »p toggle (otc.)

Qp x2%+Qc x22 +Qy x2" +Q, x2°

Inverting Comparator

Schmitt Trigger

vS
vref o—+
vnut
0—-
vin
+
Ve .
ref
if v,. >V thenv_, =V i o R, (V. V)4V
. B N R +R out ref ref
if v,, <V, thenv , =V 1

if v, >v+ thenv,, =V

if v.. <v+ thenv,, =V

Transistor as a switch

Transistor circuit
Vcee

Transistor model
Vee

R2

o
JrI—
H
[}

<
<l ¢
A

y

R1 B

if (Vi-Vg) <0.7

* transistor is off
* switch is open
*1lc=0mA
*Vc=Vce

if (Vi-Vg) >0.7

* transistor is on

* switch is closed
*lc>>1g

* (VB—VE) =0.7

*Vry = (Vi— (0.7+VE))
* VC = VE
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Diodes
Vo
lo=1.e™ -1| . : _
D S Is: Saturation current, Vy=25.9mV, n=~1-2
+ —
4148 silicon diode: Vo, = 0.7 Volts H
Ideal Diode Von Model
ID ID
VD Vp
Von
{Oni Vo =0 1,>0 on: V,=V, 1,>0
Off © Vp <0 1,=0 Off 1 Vy <V, 1,=0

Zener Diodes

750 Zener diode: Von = 0.7V V, = 4.7V + {ﬂ\ =
751 Zener diode: Vo, = 0.7V V,=5.3V
Zener Diode Zener Diode, with knee current
Ip Ip

-Vz Vg -Vz Vp

on Von

-Iknee
On: V, =V, I, >0 V., I, >0
Off -V, <V, <V, 1,=0 V, <V, I, =0

Zener : V, =-V, I, <0 b =-V, I < —linee
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Diode Circuits
Half-Wave Rectifier 5.
D6
>
D1N4148

—5.0v
0a 0.2ma 0.4ma 0.6ma 0.8ma 1.0ma
O vi{D&:1) © V{R1:2)
Time
Full-Wave Rectifier T
DIN§148 DiNp148 | [T m//_-\\ :
,,,,,, ™.
D1 D3
Vi R1
VOFF =0
VAMPL:SV@ .......
FREQ = 1k
z 2 i
D1IN DiNp148 | |l
_ 5.
e a 0.2ma 0. 4ma 0. éma 0.8ma 1.0ma
= 0 OV{D4:2,D2:1) & V{(Vl:+) Time
Limiter 5.0v
Bl IR
R1 \s\
M| e e
V1
@ N\ D6 Y D7
D1N4148 D1N4148
-0
Zener Limiter i g
R1 i o )
AW i o
Vi —i— -
® ¥ o5 BN o
DIN750 Y Ny
Lo —7
R [ A SO SO S O O N S N O S O A
— e =l 0_2ma 0.4ms 0.6ms 0._Bma 1.0ms
-0 O V{V1l:+) © V{R1:z2) .
Time




