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Logic Circuits

Characteristic Output depends Output depends
only on present  on present and

Inputs past inputs
Example Gates, decoders, Latches, flip-
devices multiplexers, flops, registers,
adders counters,
processors
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Schemat/c diagram Logic diagram
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1 O 0 0

1 0 1 0

1 1 0| Illegal inputs
1 1 1| Illegal inputs

Truth table

Qn+1 @

R S Qn+1

0 0 | Qu(no change)
0 1 1 (set)

1 0 0 (reset)

1 1 | Illegal inputs

Simplified truth table
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NAND Version

R Q [R S[ Qum
0 0 | Illegal mputs
0 1 |
— 10 0
g —— Q 1 1 Qn

Schematic diagram Simplified truth table
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Gated SR Latch

T — e —S Q—
=

“enable”

Schematic diagram Logic symbol
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Gated SR Latch

Qn'*l
Qn

Qn
0

1
Illegal inputs

—_—0 O XA
-0 = o X|»

Truth table Timing diagram
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Gated JK Latch
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Gated JK Latch

Qne1
Q. (no change)
Q. (no change) — IE
O (reset) .
1 (set) — K QF——
Qn (toggle)

—_0 = O XA

Truth table. Logic symbol.
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Level Triggered JK Latch
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Clocks

positive edge negative edge

\ v

positive edge ~ negative edge
triggered triggered

+ L
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Narrow Pulse Generation

delay

CLK f

~ pulse
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JK Flip-Flop

CLK J K Qnit
¥ X X Qn —] Ql—
£ 00 Qn .
¥ 0 1 0 > CLK B
4 1 0 1 — 1K Q—
+ 1 1 Q,
Truth table Logic symbol
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JK Flip-Flop Timing Diagram
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Negative Edge Triggered D Flip-Flop

Implemented using JKFF Logic symbol
D E J QF— —D Q—
K Q— Q—
CLK D Qn+1
{ }é %“ Truth table
¥ 1 1
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Negative Edge Triggered T Flip-Flop

Implemented using JKFF

T J
| —a>CLK
K

EUIM

Logic symbol
Qr— — T QF—
—a> CLK
QfH— QF—
CLK T Q1
+ X | Q
¥ 0 Qn Truth table
t 1 Qu
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Flip-Flop Chips

ICLR [ 14 Vee

ID = 13 2CLR
|CLK 3] 7 T 2D

IPRE [£ 4 11 2CLK

7 _

1Q [5 4 1] 2PRE
1Q [ 5] 2Q
GND [7. 5] 2Q

7474 D Flip-Flop
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ICLK [ 16 1K
IPRE [2] T 1Q
ICLR [ 7 14 1Q

1J [ 4 5] GND

Vee [5] 7 12] 2K
2CLK [ 6 T 2Q
2PRE [7] 0] 2Q
2CLR [E] 5] 2J

7476 JK Flip-Flop
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& e
D— PRE | J— PRE |
—P CLK — DK
ar | © k— & [ Q
1 ?
/474 7476
PRE | CLR Operation
0 0 Not used
0 1 Set (Q=1) Truth table.
1 0 Clear (Q=0)
1 1 Flip-flop operation
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7476 Timing Diagram

me Ll

CLR L
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