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INSTITUTE OF
TECHNOLOGY
Internal Assesment Test — 3

Sub: Digital System Design Code: 18EE35

Date: 12/12/2020 Duration: 90 mins Max Marks: 50 Sem: 3 Sections: A&B

Answer ANY FIVE full questions. Explain your notations explicitly and clearly. Sketch figures wherever necessary.

Good luck!
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Q1. With a neat logic diagram, explain the different modes of operation of universal shift [10] CO4 L3

register.
Q2. D_eS|gn a 4-bit MOD-8 Johnson Counter. Also write the count sequence table and timing [10] co4 L3
diagram.
Q3. Design and implement a divide by 10 asynchronous counter using T-FFs. [10] CO4 L3
Q4. Design MOD-6 synchronous up counter using D flip-flop. [10] CO4 @ L3

Q5. Design a synchronous counter to count the sequence 0, 1, 4, 6, 7, 5 and repeat using
positive edge triggered JK flip-flops.

Q6. Construct the excitation table, transition table, state table and state diagram for the Moore
sequential circuit as shown.

[10] CO4 L3

X—T—D= N\ K EADK—

[10] K CO5 @ L3

L S e

Q7. With the help of block diagram explain the Mealy and Moore model in sequential circuit

o L 1 L2
analysis. Give example circuits. [10] COS
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Q1. With a neat logic diagram, explain the different modes of operation of universal shift
register.
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Q2. Design a 4-bit MOD-8 Johnson Counter. Also write the count sequence table and timin
diagim q 9 o] cos L3
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Q3. Design and implement a divide by 10 asynchronous counter using T-FFs.
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Stepl:

No. of valid states: 10 (0-9). At 10th clock pulse output will be temporarily 1010 but immediately

every flip-flops will be cleared to zero and clear input will be activated (1). 11% -15% states will be

mnvalid.

» No. of flip-flops: 2°>=N. if n=4. then the condition, 16>=10 (N=10) will be valid.
» No. of sequence states total: 16 (0-15).
>

No. of clock pulse: 16.

Step 2: JK Flip-flop

Step 3: Truth Table for counter

Logic "17 (HIGH)

Q4. Design MOD-6 synchronous up counter using D flip-flop.
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Q5. Design a synchronous counter to count the sequence 0, 1, 4, 6, 7, 5 and repeat using
positive edge triggered JK flip-flops.
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Q6. Construct the excitation table, transition table, state table and state diagram for the Moore
sequential circuit as shown.
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Q7.

1. Determine the flip-flop input equations and the output equations from

the sequential circuit.
F=A®B
Ja=B Ky =XB
Jg = X Kg=X@A

2. Derive the transition equations.

The transition equations for JK flip-flops can be derived from the characteriste
equation of JK flip-flop as follows :

We know that for JK flop-flop
Q" = JQ+KQ
o> A‘=Q; ]AaA +RAQA =36A +.X_BQA =86A +(X+§)QA

BK+(X+B A

and B'=Qf = JpQp+KnQp =XQp+XPA Qg

XB+X®A B
s Flot 2 next-state maps for each ﬂip-ﬂop.
The next-state maps are :

For A .
\x L
ABN_ 0 1 BN 0 1
®jojo oof 1| o
s o1 o 1] o0
A =BRe(X+B)A g =XG+XOAB
0l1] w|1]o
1nfol 1 silal s
Binary / Binary /
sequence weqaence

4 Plot the transition table.

The transition table can be formed by combining the above two maps. The Table 633
shows the transition table.

l Present state Next state Output
|
i X=0 X=1
| A B At B A* B° Fe=(A@B
| o 0 0 1 0 0 0
| o 1 1 ' 1 0 1
1 0 1 ! 1 0 1
B § 1 ) 0 1 ! v

| SR -

Note : For Moore sequential circuit output only depends on present state and not on
the input.
5. Draw the state table
Dymm a=00,b=01,¢c=10and d » 11 we can wnte state table from the
tanation table as shown. i
' Present state  Next state Output
AB X=0 X=1 F

A'B® A'B'
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6. Diraw state diagram

From the state table we can draw
state diagram as shown

Note : In case of Moore model, the
mﬁmmlﬂjm%w}r“
binary number representing the state of
the input that causes the state transition.
The output state is indiested within the
circle, below the present state because
output state depends only on present
lhhmdmlmhlnpm?

With the help of block diagram explain the Mealy and Moore model in sequential circuit

o L 10
analysis. Give example circuits. [10]
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The synchronous or clocked sequential circuits are represented by two models.

. Mmumodd:ﬂmoulputdzpmdsaﬂyondmpmemmwdd\eﬂlpﬂops.

. Mealymodel:Theoulputdepadsonboﬂ\&ueptesmtsmeofmeﬂip-ﬂop(,)

and on the input (s).
Moore Model

As mentioned earlier, when the output of the quential circult depends only on the
pxesuﬂstzteoflheﬂip—ﬂop,hsequmﬁddxuitisrdemdtouMoonmodd.lztus
sc one example of Moore model. Fig. shows a sequential circuit which consists of
two JK flip-flops and AND J

gate, The drcuit has one °A—_'D“—JB o
q

input X and one output Y. % I
As  shown in the ©P >®
Ka

—+ ®
Fig. input is used to 1= W P "t
determine the inputs of the _1 l_D—V
Aip-flops. It is not used to
determine the output. The Fig.
output is derived using Excitation
only present states of the ]
flip-flops or combination of it o (—.
= K ) N Next o
(in this case Y =Q,Qp) bl i Y Momery "m‘
In general form the Moore decod
model can be represented with :
its block schematic as shown
State variables
Kt
mlnﬂ = O [ Output
{' r'::: : Memory | . *:x' . m':bm
| decoa . eclements | . {Combinational | ©
circuit) [
3
[
Fig. Moore circuit model with an output decoder

In the Moore model, as output depends only on present state of flip-flops, it appears
only after the clock pulse is applicd, ie. it varies in synchronism with the clock input.

Mealy Model

Whm!hewlputofﬂwoeqummldmdldepmdsmbomthepmmtmi:dc;f
flip-flop(s) and on the input(s), the sequential circuit is referred to as Mealy m ;‘e
Fig. . shows the sample Mealy model. As shown in the Fig. Ih?output of
circuit is derived from the combination of present state of flip-flops and input () of the

circuit. ,
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Fig. * Example of Mealy model
i in the input within the clock

Looking at Fi 6.1.3, we can casily realize that, changes in
MmMagml}msmeo‘theﬂipﬂop.Howwcr,theymdfedﬂwoutpulofﬁ\e
amﬁngmuﬁ;,llmeh\pulvaﬂAda\smnolsyndmhedwilhthedock.!he
derived output will also not be synchronized wilh the clock and we get false output '(ns
it is a synchronous sequential circuit). The false outputs can be eliminated by allowing
inputtomadya(lhewﬂvemmiﬁmullhedock(mourexmpk
HIGH-to.LOW). In general form the Mealy model can be represented with its block

schematic as shown '
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