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Chapter 6:
Registers and Counters
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ce 4-bit register

Parallel
Input

Parallel
Output

Notice that the register
will load from the inputs
on every clock pulse
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If “Load” =1, the register
will load from the inputs

Otherwise, it will hold the
stored value
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0 0 1 0 1 1 0 0

0 0 1 0 1 1 0 0Parallel load

After clock pulse 1

0

0 0

1 0 0

1 1 0 0

0 0 1 0 1 1 0 0

0 0 1 0 1 1 0

0 0 1 0 1 1

0 0 1 0 1

After clock pulse 1

After clock pulse 2

After clock pulse 3

After clock pulse 40 0 1 0

Serial load
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The idea

0 0 1 0 0 0 0 0

“right shift”

0 0 0 1 0 0 0 0

“left shift”

0 0 1 0 0 0 0 0

0

bit ready to
be “shifted in”

0

bit that was
“shifted out”

0
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mode control

S1  S0  Operation
------------------------
0     0    no change
0     1    Shift right
1     0    Shift left
1     1    Parallel load
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S1  S0  Operation
------------------------
0     0    no change
0     1    Shift right
1     0    Shift left
1     1    Parallel load

Operation Diagrams
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S1  S0  Operation
------------------------
0     0    no change
0     1    Shift right
1     0    Shift left
1     1    Parallel load

Active lines for Parallel Load
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S1  S0  Operation
------------------------
0     0    no change
0     1    Shift right
1     0    Shift left
1     1    Parallel load

Active lines for No change
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S1  S0  Operation
------------------------
0     0    no change
0     1    Shift right
1     0    Shift left
1     1    Parallel load

Active lines for Shift Right
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S1  S0  Operation
------------------------
0     0    no change
0     1    Shift right
1     0    Shift left
1     1    Parallel load

Active lines for Shift Left
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Counters
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In a ripple counter, the clock (count) pulse is applied to 
the first stage only.  The change in stage “n” triggers the
clock pulse for stage “n+1”

A3 A2 A1 A0 
Reset 0  0  0  0
count 0->1  0  0  0  0
count 1->0  0  0  0  1
count 0->1  0  0  0  1
count 1->0  0  0  1  0
count 0->1  0  0  1  0
count 1->0  0  0  1  1

Note that in this design,
the FF’s are triggered by
a 1->0 transition on the
clock input
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D3 A3 D2 A2 D1 A1 D0 A0 
Reset 1  0  1  0  1  0  1  0
count 0->1  1  0  1  0  1  0  1  0
count 1->0  1  0  1  0  1  0  0  1
count 0->1  1  0  1  0  1  0  0  1
count 1->0  1  0  1  0  0  1  1  0

Note that in this design,
the FF’s are triggered by
a 1->0 transition on the
clock input
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ce Synchronous Counters

In a synchronous counter
the clock (count) pulse is
applied to all stages at once
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