ENGR4300 Crib Sheet Quiz 3
Logic Gates

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 |[Yy=A+B A B Y=A®B

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+ A=1 Ae(A+B)=A A+BeC=(A+B)e(A+C)
Ael=A . — | Ae(EA1+B)= AeB Ae(BeC)=(AeB)eC
[} = [}
A+1=1 | A®@B=AeB+AeB | A(A+E) A+(B+C)=(A+B)+C
AeA=A | AOB=AeB+AeB | ATASB=A+B o
AtA=A AeB=BeA ArAsB=AsB ArB=A+B
= B A+AeB=A+B A+B=AeB
A=A A+B=B+A
555-Timer
Vee +5to +15 volts
T2
R1 4Reset 1
Charge Cycle: T1=0.693(R1+ R2)C1
R 3 Output 1= (Rl—l— RZ)C].
555 Off Time: T2 = 0.693(R2)CL
72=(R2)C1

c1 & 01.44

Frequency: f =—————
(R1+2R2)C1

Period: T =T1+T2
Duty Cycle (percentage): D = %xloo
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J-K flip-flop 4-bit Counter
—1, J K C @ @ C QD QC OB QA
—PCLK S 0 0 p no nhange A QA b g g g g
ap- |0 1 p O 1 @B |P
—1lk |5 1 0 ack | P 0 0 1 0
hd . 0 ar ®F |p g g % é
p
T 1 1 p toggle -

Qp x2° +Q x22 +Q, x2' +Q, x2°

Inverting Comparator

Schmitt Trigger

vS
vref o—+
vuut
D— [
vin
v+
> vref
if v, >V thenv_, =V Vi R, (V. V)4V
Rl n R2 out ref ref

if v, <V

ref

thenv,, =V,

if v.. >v+ thenv_, =V

if v.. <v+ thenv_, =V

Transistor as a switch

Transistor circuit

Vee

Transistor model if (Vi-Vg) <0.7
Vee * transistor is off
* switch is open
*lc=0mA
R2 *V¢=Vcc

if (Vi-Vg) >0.7

* transistor is on

* switch is closed

* 1o >> g

* (VB—VE) =0.7

* VR]_ = (V. - (07+VE))
* VC = VE




