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ELE 3510

* Logical world
* Basic Signal Values

CL A 0

* High Low
* True False
* Set Reset

e Additional values
e X, x=don’t care
* U, u=unknown
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* Physical world

* Voltage levels
* System/Circuit dependent (Vyp, Gnd)
* |deal:

3.3v System ‘1"=3.3v

1.8v System ‘1’=1.8v

1.2v System SEN.2Y
* Real world:

3.3v System Y P
24y
2.0v Vou
Vin

0.8v
T Loy 0.5v
Vo
—— 0.0v
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‘0’=0.0v
‘0’ =0.0v
‘0’ =0.0v
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e Buffers

In Out

non-Inverting
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e Simple Gates

A
AND/NAND g :>—O”t

2 Out
OR/NOR D g

XOR/XNOR ;D—O“t
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Aand B AnandB

AMNB
A&B
AB

AorB
AvB
A|B
A+B

A xor B
APB

(A" B)
A&B
A*B

A nor B
(AvB)
A|B

A xnor B

(A D B)
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e Switches

Switch

Switch

Tristate
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* Coder / Decoder
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e Multiplexer/ Demultiplexer
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* Logic Analysis
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* Logic Analysis

DR
I A A
0 0 0 1 1 1

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

A X Out
B 0 1 1 0 1 1
o [N 1 0 0 1 1 0
Y 1 0 1 1 0 1
1 1 0 0 1 1
1 1 1 0 0 1
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e de Morgan’s Laws

(AUB) = A'NB’ (A+B)=AB
(ANB) = A" UB' (AB)=A+B
(A) = A () =A
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e de Morgan’s Laws

(AUB) =A'nB’
(AnB)=A"UB’
(A)Y =A

0
=P
B
G —TLRIE

-
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(A+B)=AB
(AB)=A+B
(A) = A

Out =

AXY

A(B+0)(AC)
A+ (B+0) + (AC)

A+B+AC
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e Sum-of-Products, Product-of-Sums

Sum-of-Products (AnB)uU(CND)U(ENF) AB +CD + EF
Product-of-Sums (AuB)N(CuUD)N(EUF) (A+B)(C+D)(E+F)

Why ???
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* minterm / maxterm

A'B’
o 1 1 A'B
1 0 O AB’
1 1 1 AB

* SOP: Y=A'B+ AB

e POS: Y=(A+B) (A" +B)
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A+B
A+B’
A" +B

AI+BI
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e Karnaugh Maps
a8 fc o[y

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

B B’

D D | D
A'B+ BCD + AB'D’ + AC’'D’
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e Delays
* t,q = propagation delay
* delay from input to valid output (max delay)

* t., = contamination delay
» delay from input to first movement on output (min delay)

Ol
A
iRhT
i P .
Time >

src: Harris & Harris
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e Shortcuts

d r s> I r
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