
  

	 Y0

	 Y1

 C	 Y2

 B	 Y3

 A	 Y4
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 E	 Y7




3-line to 8-line Decoder

Y0
m0

Y1
m1

Y2
m2

Y3
m3

Y4
m4

Y5
m5

Y6
m6

Y7
m7

E






  

8-line to 1-line MUX:

D0

D1

D2

D3

D4

D5

D6

D7

m0

m1

m2

m3

m4

m5

m6

m7

E




Y

W

 D0	 

 D1	 

 D2	 

 D3	 Y

 D4	 

 D5	 W

 D6	 

 D7

 E

C B A





ROM  NMOS Decoder

+5V

+5V

+5V

A2 A1 A0

Y1

Y0

Y2



ROM  NMOS Encoder

+5V

Y1

Y0

Y2

D0D1D2D3



EPROM Encoder w/ Floating Gates

+5V

Y1

Y0

(-)(-)

(-)(-)

(-)

(-)

Y2

D0D1D2D3



  

2 x 8 PLD AND Array Examples




AND:




OR:




NAND:




NOR:




I4I3I2I1

I4I3I2I1 I4I3I2I1
----

XOR:



RAM  NMOS Encoder

Y1

Y0

Y2

D0D1D2D3

WE

+

+

+ + +

+



RAM  Chip Addressing

Straight Decoding:

2D Decoding:

2D Decoding with Banks:

A0
A1
A2
A3
A4
A5
A6
A7
A9
A10
A11
A12
A13

D0
D1
D2
D3
D4
D5
D6
D7

WE

A0
A1
A2
A3
A4
A5
A6
A7
A9
A10
A11
A12
A13

RAS
CAS

D0
D1
D2
D3
D4
D5
D6
D7

WE

A0
A1
A2
A3
A4
A5
A6
A7
A9
A10
A11
A12
A13

Bank 0
Bank 1
RAS
CAS

D0
D1
D2
D3
D4
D5
D6
D7

WE



   

In2

Clock WaveForm Illustrations













1		 2		 3				 n		 n+1

t1		 t2		 t3				 tn		 tn+1

Clock

Inputs

Inputs

Outputs

Clock
n				 n+1

Qn Stable	 Qn->Qn+1	 Qn+1 Stable	 





Outputs

In1

Q

Q

_



   

MEMORY
ELEMENTS

Sequential Logic Circuit Block Diagram

INPUT
LOGIC
BLOCK

OUTPUT
LOGIC
BLOCK

Inputs

State Feedback

Present
State

Outputs



   

Sequential Logic Circuit Classes

MEMORY
ELEMENTS

INPUT
LOGIC
BLOCK

OUTPUT
LOGIC
BLOCK

State Feedback

X Yn Z

Class A SLC: Z = f(X, Y)

MEMORY
ELEMENTS

INPUT
LOGIC
BLOCK

OUTPUT
LOGIC
BLOCK

State Feedback

X Yn
Z

Class B SLC: Z = f(Y)

MEMORY
ELEMENTS

INPUT
LOGIC
BLOCK

State Feedback

X Yn = Z

Class C SLC: Z = Y



   

State Diagrams and Tables

State Diagram:

State Table:

Yn

a

b

Present State  Yn = a

Next State  Yn+1 = b

X2 / Z2

ZX

X1 / Z1

Yn+1

 a Z1X1  a
 a Z2X2  b

PS OutIn NS

No Change
Advance to b



KQ
_

Q J

KQ
_

Q J

KQ
_

Q J

KQ
_

Q J

Q
_

Q D

Q
_

Q D

Q
_

Q D

Q
_

Q D

KQ
_

Q J

KQ
_

Q J

KQ
_

Q J

KQ
_

Q J 1

1

KQ
_

Q J 1

1 KQ
_

Q J 1

1 KQ
_

Q J 1

1 KQ
_

Q J 1

1

Important Types of SLCs

Data Register:

Shift Register:

Synchronous Counter:

Ripple Counter:

QD QC QB QA

DD DC DB DA

CLOCK

CLOCK

CLOCK

CLOCK

SI




