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Fig. 6-4 Serial Transfer from Register A to register B
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Fig. 6-5 Serial Adder




Table 6-2
State Table for Serial Adder

Present Next Flip-Flop
State Inputs State Output Inputs
c.ums\

Q Xy Q S Jo  Kq
0 0 0 0 0 0 X
0 0 1 0 l 0 X
0 1 0 0 1 0 X
0 1 1 I 0 I X
1 0 0 0 1 X 1
1 0 I 1 0 X 0
l 1 0 l 0 X 0
1 1 1 1 1 X 0

SERIAL-ADDER DESIGN:
SHIFT REGS WERE LEFT OUT OF THE TABLE
OUTPUT @ REFERS TO THE CARRY BIT.
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Parallel outputs
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Fig. 6-8 4-Bit Binary Ripple Counter




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




Signals

J1=K,=1: TOGGLE

]2=Qg¢'=1; Ko=1
if Q8=1 RESET else
TOGGLE

J4=K4=1:-TOGGLE

Js=Q2Q4; Ke=1
if Q2 and Q4=1 TOGGLE
T else RESET

Logic-1
Fig. 6-10 BCD Ripple Counter




R IS USED AS CLOCK (NEG EPGE)

PS
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0000 | OO0l
OO0l | OOIO IX OX OX
OO0IO | OOl I
OOll | OIOO XI IX OX
Ol100O | OIOI
OlOol | OllO X XO OX
Ol1o | Olll
olll | 1000 XI XI I X
OO0 | 1001
OO0 |OO0O0 | OX OX Xl
01O | XXXX
IO | XXXX XX XX XX
[1OO | XXXX
1Ol | XXXX XX XX XX
11O | XXXX
[111 XXXX XX XX XX

ASYNCHRONOUS BCP COUNTER WITH JK FUIP FLOPS

R ALWAYS TOGGLE
USE K-MAPS TO GET

PESIGN SIMILAR TO THE
ONE SHOWN N
PREVIOUS SLIDE (BUT
USING R, AS THE
CLOCK)

NOT USED IN BCP
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Fig. 6-11 Block Diagram of a Three-Decade Decimal BCD Counter
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BY INSPECTION
A, TOGGLES IF E=1
A, TOGGLES IF EA,=1
A, TOGGLES IF EA A, =1
A3 TOGGLES IF EAAAL=L

[F €& = COUNT ENABLE =0
AlLL HOLD
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Fig. 6-13 4-Bit Up-Down Binary Counter
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Olll OO0 | OIlIO
OO0 | 100l Olll
1001 IO10 | 1000
1010 1O11 1001
1O11 100 | 1010
1100 1Ol 1O11
1101 10 1100
1110 [111 1101
1 ] O000O | 1110

To=UP + DPOWN

T:=UP-A, + DPOWN-A,’

To=UP AyrA; + POWN- AL Ay’
T==UP A A As T+ POWN-A, "A;’ A’




Table 6-5
State Table for BCD Counter

Present State Next State Output Flip-Flop Inputs
Qs Q,4 Q; Q, Qs Q, Q & y TQs TQs TQ, TQ
0 0 0 0 0 0 0 1 0 0 0 0 |
0 0 0 1 0 0 | 0 0 0 0 1 1
0 0 1 0 0 0 1 1 0 0 0 0 1
0 0 1 1 0 1 0 0 0 0 1 1 1
0 1 0 0 0 1 0 1 0 0 0 0 ]
0 1 0 1 0 I 1 0 0 0 0 1 1
0 1 1 0 0 1 1 1 0 0 0 0 1
0 ] 1 ] 1 0 0 0 0 1 1 1 1
1 0 0 0 1 0 0 l 0 0 0 0 1
1 0 0 1 0 0 0 0 1 1 0 0 1

I =1

Tor = Q30

.= 0,0 USING CH. 5 DPESIGN METHOD

Of- "7 2N

TQx = 030y + 040,0,
y = Q50
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Fig. 6-14 4-Bit Binary Counter with Parallel Load
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Fig. 6-15 Two ways to Achieve a BCD Counter Using a Counter with Parallel Load




State Table for Counter

Table 6-7
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Fig. 6-16 Counter with Unused States
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Fig. 6-17 Generation of Timing Signals
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(a) Four-stage switch-tail ring counter
Sequence Flip-flop outputs AND gate required
number A B C E for output

1 0 0 0 0 A'E’
2 1 0 0 0 AB'
3 1 1 0 0 BC’
4 1 1 1 0 CE’
5 1 1 1 1 AE
6 o 1 1 1 A'B
7 o o0 1 1 B'C
8 O 0 0 1 C'E

(b) Count sequence and required decoding

Fig. 6-18 Construction of a Johnson Counter
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