Digital Design
| ectures 11 & 12

Shift Registers and Counters
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Register with Load Control
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Shift Registers

» Cascade chain of Flip-Flops
 Bits travel on Clock edges (Bucket Brigade)
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Serial Addition (D Flip-Flop)
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Designing a JK Serial Adder

¢ Jo= X0, Ko = X1y’ = (x+y)', S =x0y0Q

Present Next Flip_Flop

State Inputs State Output Inputs
Q X Yy Q S Jo Ko
0 0 O 0 0 0 x
0 0 1 0 1 0 x
0 1 0 0 1 0 x
0 1 1 1 0 1 X
1 0 O 0 1 x 1
1 0 1 1 0 x 0
1 1 0 1 0 X 0
1 1 1 1 1 X 0

Table 6-2



New Serial Adder
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Binary Ripple Counter
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Decimal (BCD) Counter

© @ @ O

Fig. 6-9 State Diagram of a Decimal BCD-Counter
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Synchronous Binary Counter

o All transitions occuron [ <
clock pulse edges In

parallel | He |l
 Faster results than ripple J
counters L



Up-Down Synchronous Counter
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Designing a Synchronous
BCD Counter
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4-bit Synchronous Counter
with Parallel Load
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More BCD Counters
with Parallel Load
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Counters with Unused States
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Generating Timing Pulses
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Johnson Counter
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Fig. 6-18 Construction of a Johnson Counter



