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J
clock

Q

Q

output

K

C

input

T
clock

Q

Q

input output

C

Qn1
Qn0

Qn+1T

T Logic table
(clock falling edge)



MultiplexersMultiplexers
WhatWhat’’s a multiplexer ?s a multiplexer ?

A multiplexer is a generalized multi-input and multi-output gate. It will 
produce a specific multiple line output for each specific multiple line input.

Example:Example: 3-line input and 4-line output (i.e. 3-to-4 multiplexer).

1000111
0101101
0110110
0011011
0001001
0010010
0100100
1000000

4321CBA

N.B. Multiplexers can be very useful for converting a binary number to a HEX display code.



Multiplexers with Multiplexers with FPGAsFPGAs ((IaIa))

You could build a multiplexer out of logic gates using Karnaugh maps 
… or you could let the Verilog compiler figure it out.

N-to-1 multiplexer:



Multiplexers with Multiplexers with FPGAsFPGAs ((IIaIIa))
An always block with “if” statements can be used for an N-to-M multiplexer:

An always block guarantees that you won’t have any signal races or glitches.



Multiplexers with Multiplexers with FPGAsFPGAs (III)(III)
An always block with “case” constructs can be used for an N-to-M multiplexer:



Multiple ModulesMultiple Modules



Multiple ModulesMultiple Modules

module name instance name

Wires for connecting the 2 lower level modulesWires for connecting the 2 lower level modules


