A3 A2 Al A0

Universal Shift Register

sel=10 T

sO

sl

Sl for

shift right S| for
shift left

13 12 11 10

Shift Left (sel=10)



A3 A2 Al AO
Universal Shift Register

sel=11 T

sO

sl

Sl for

shift right S| for
shift left

13 12 11 10

Parallel Load (sel=11)



A3 A2 Al A0
D Q»D Q D
B3 B2 Bl BO
D Q»D Q D

S3 S2 S1 SO
—®» D D Q D
[ S
) FA .
. Cout
Cin
o E—




K-bit

address n-bit word
Input n-bit word 0000 A
0001
address 0011
0100
) 0101
I\/lemory Unit 0110
2“words 0111
Read n-bit per word > 2*words
W» 1000
AL 1001
1010
@ 1011
1100
o o ; 1101
Memory Enable Utput n-bit wor 1110 words
—
Read / Write L /
—
Read / Write = 1 Read

Read / Write = 0 Write



input output  jnput output  jnput output  jnput output
—» BC |—» —» BC |—» —» BC |—» —» BC | —»
iNPURead / Read / Read / Read /
ertle ertle Wige Wiyte
|nput ' Output |nput ’ Output |nput ' Output |nput ’ Output
—» BC |—» —» BC |—» —» BC |—» —» BC |—»
Read / Read / Read / Read /
Write Write Write Write
input [ _ output jnput [ output  jnput ' output  input ' output
—» BC | —>» —» BC | —>» —» BC |—» —» BC |—»
Read/ Read/ Rnld / Read/
Write Write Write Write
input [ output  input ’ output  |input ’ output  jnput ' output
—» BC |—» —» BC |—» —» BC |—» —» BC |—»
Read / Read / Read / Read /
Write Write Write Write
v

4-bit

address
0000
0001
0010
0011
0100
0101
0110
0111

4-bit word

>>’ 24 words
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- READ op

| I: output
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-~ WRITE op
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Write
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input
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input
—» BC
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Read /
Write
input '
—» BC
Read /
Write
input '
—» BC
Read /

Write

output

output

output

output

input
—» BC
Read /
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input '
—» BC
Read /
Write
input '
—» BC
Read /
Write
input '
—» BC
Read /
Write

output

output

output

output

input

—» BC
Read /
frim

input

—» BC
Read /
Write

input '

—» BC
Read /
Write

input '

—» BC
Read /
Write

output

output

output

output

input
—» BC
Read /
Wige
input '
—» BC
Read /
Write
input '
—» BC
Read /
Write
input '
—» BC
Read /
Write

output

output

output

output
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