
Chapter 8

Sequential logic design practices

Applications of binary counter



MSI Counters

Input port

ENP: enable for state change 

ENT: enable for state change 

When ENT=0, RCO=0

Output port

Initial state:0000 final state:1111 

ROC: final state =1



MSI Counters



Other MSI Counters

74x161:mode 16 binary counter 

with asynchronous CLR 

Initial state:0000 Final state:1111

74x160:mode 10 counter with binary 

code and asynchronous CLR 
Initial state:0000 Final state:1001

74x162:mode 10 counter with binary 

code and synchronous CLR 
Initial state:0000 Final state:1001

Last state: ROC =1



up/down=1:up 

Initial state:0000 

Last state:1111

up/down=0:down 

Initial state:1111 

Last state:0000

Last state: RCO=0 !

Other MSI Counters



The applications of MSI counters

Mode 16 counter

Initial state: 0000 Final state: 1111



The applications of MSI counters

Mode-m counter: m>16

Cascading connection: Mode 256 counter !



Mode change for counters

Key point: 

Detect SK Set SL



Mode change for counters

A may be constant



Mode change for counters

Mode-11: 5----15

Detect 1111 Set 0101



Mode 10 : 3---12  ( Excess-3 code ) 

Detect  1100 Set 0011

Mode change for counters



Mode 9 : 8---0

Detect 0000 Set 1000

Mode change for counters



Mode 11 : 0---10

Detect 1010 Set 0000

Mode change for counters
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