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Logic Circuits
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Logic Circuits (LCs)
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Best defined by: 
• their registers
• the data operations on the 

registers 

Microoperations



How to describe LCs
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REGISTER 1
clear load increment

A&B C A

REGISTER 2



The RTL Language
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Registers
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Registers
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RTL Explanation
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RTL Definition
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Example: 

P : R2  R1If P then R2  R1

In RTL:Meaning:



RTL meaning
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Example: 

P : R2  R1



RTL timing
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Reminder
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REGISTER 
loadclear increment

Data inData out

An n-bit counter with parallel load

nn



Another Reminder
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ADDER
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ADDER
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Another Reminder



The BUS
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The 8-bit Z-80 processor
was very popular in the late
1970s and early 1980s

A structure consists of 
set of common lines 
(one for each bit of a 
register) through which 
data is transferred 
among them, from one
source register at a 
time.



The BUS
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R1 R8R2

Control signals 
determine which 
source register is 
selected during each 
particular register 
transfer

A structure consists of 
set of common lines 
(one for each bit of a 
register) through which 
data is transferred 
among them, from one
source register at a 
time.



The BUS
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BUS

R1 R8R2

R8  R2

Control signals 
determine which 
source register is 
selected during each 
particular register 
transfer



The BUS
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BUS

R1 R8R2

Control signals 
determine which 
source register is 
selected during each 
particular register 
transfer
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R3 R0R3 R0 R3 R0



The BUS
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BUS

R1 R8R2
R3 R0R3 R0 R3 R0

b0
b1

b2

b3

Constructed by 
using  multiplexers



The BUS - MUX
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RegS0S1

A00

B10

C01

D11



The BUS Transfer in RTL

22

BUS

R1 R8R2

Bus  R2
R8  Bus

Simply    R8  R2



The BUS
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BUS

R1 R8R2
R3 R0R3 R0 R3 R0

b0
b1

b2

b3

Constructed by 
using  Tri-states



The BUS – Tristate
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OutputCA

high imp.00

010

high imp.01

111



The BUS - MUX
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Construct a MUX with a Tristate
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b0
A bus line for 
one bit

A

B

C

D



The MEMORY

27

Memory 2n words

m bits = one word

input data output data
m m

address
n

read

write



DR

The MEMORY - read
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Memory 2n words

8 bits = one word

input data output data
8 8

address
10

read

write

m = 8, n = 10

What is the 
size of the 
memory in 
bits?

1

10010101

AR0000000001

10000000

10010101

Read in RTL is  DR M[AR]

What is the 
size of the 
memory in 
bits?  210 × 8



The MEMORY - write
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Memory 2n lines

8 bits = one word

input data output data
8 8

address
10

read

write

m = 8, n = 10
1

10010101

AR0000000001

10000000

10010101

write in RTL is   M[AR]  R1

R100000011


