SRI VIDYA COLLGE OF ENGG & TECH COURSE MATERIAL UNIT3

UNIT-III ASYNCHRONOUS SEQUENTIAL CIRCUITS
TWO MARKS
1. What are secondary variables?
-present state variables in asynchronous sequential circuits
2. What are excitation variables?
-next state variables in asynchronous sequential circuits
3. What is fundamental mode sequential circuit?
-input variables changes if the circuit is stable
-inputs are levels, not pulses
-only one input can change at a given time
-input variables changes if the circuit is stable
-inputs are levels, not pulses
-only one input can change at a given time
4. What is pulse mode circuit?
-inputs are pulses
-widths of pulses are long for circuit to respond to the input
-pulse width must not be so long that it is still present after the new state is reached
5. What are the significance of state assignment?
In synchronous circuits-state assignments are made with the objective of
circuit
reduction
Asynchronous circuits-its objective is to avoid critical races
6. When does race condition occur?
-Two or more binary state variables change their value in response to the change in i/p
Variable
7. What is non critical race?
Final stable state does not depend on the order in which the state variable changes race
condition is not harmful
8. What is critical race?
-final stable state depends on the order in which the state variable changes -race condition
is harmful
9. When does a cycle occur?
-asynchronous circuit makes a transition through a series of unstable state
10. What are the different techniques used in state assignment?
-shared row state assignment
-One hot state assignment
11. What are the steps for the design of asynchronous sequential circuit?
-construction of primitive flow table -reduction of flow table
-state assignment is made -realization of primitive flow table
12. What is hazard?
-unwanted switching transients
13. What is static 1 hazard?
-output goes momentarily 0 when it should remain at 1
14. What are static 0 hazards?
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-output goes momentarily 1 when it should remain at 0
15. What is dynamic hazard?
-output changes 3 or more times when it changes from 1 to 0 or 0 to 1
16. What is the cause for essential hazards?
-unequal delays along 2 or more path from same input
17. What is flow table?
-state table of an synchronous sequential network
18. What is SM chart?
-describes the behavior of a state machine
-used in hardware design of digital systems
19. What are the advantages of SM chart?
-easy to understand the operation
-east to convert to several equivalent forms
20. What is primitive flow chart?
-one stable state per row
21. What is state equivalence theorem?
Two states SA and SB, are equivalent if and only if for every possible input X sequence,
the outputs are the same and the next states are equivalent i.e., if SA (t + 1) = SB (t + 1) and ZA
= ZB then SA = SB.
22. What do you mean by distinguishing sequences?
Two states, SA and SB of sequential machine are distinguishable if and only if their
exists at least one finite input sequence. Which, when applied to sequential machine causes
different output sequences depending on whether SA or SB is the initial state.
23. Prove that the equivalence partition is unique
Consider that there are two equivalence partitions exist: PA and PB, and PA) PB. This
states that, there exist 2 states Si & Sj which are in the same block of one partition and not in the
same block of the other. If Si & Sj are in different blocks of say PB, there exists at least on input
sequence which distinguishes Si & Sj and therefore, they cannot be in the same block of PA.
24. Define compatibility.
States Si and Sj said to be compatible states, if and only if for every input sequencethat
affects the two states, the same output sequence, occurs whenever both outputs arespecified and
regardless of whether Si on Sj is the initial state.
25. Define merger graph.
The merger graph is defined as follows. It contains the same number of vertices as the
state table contains states. A line drawn between the two state vertices indicates each compatible
state pair. It two states are incompatible no connecting line is drawn.
26. Define incompatibility
The states are said to be incompatible if no line is drawn in between them. If implied
states are incompatible, they are crossed & the corresponding line is ignored
.
27. Explain the procedure for state minimization.
1. Partition the states into subsets such that all states in the same subsets are 1 equivalent.
2. Partition the states into subsets such that all states in the same subsets are 2 equivalent.
3. Partition the states into subsets such that all states in the same subsets are 3 -
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equivalent.
28. Define closed covering.
A Set of compatibles is said to be closed if, for every compatible contained in the set, all
its implied compatibles are also contained in the set. A closed set of compatibles, which contains
all the states of M, is called a closed covering.
29. Define machine equivalence.
Two machines, M1 and M2 are said to be equivalent if and only if, for every state in M1,
there is a corresponding equivalent state in M2 & vice versa.
30. Define state table.
For the design of sequential counters we have to relate present states and next states. The
table, which represents the relationship between present states and next states, is called state
table.
31. Define total state.
The combination of level signals that appear at the inputs and the outputs of the delays
define what is called the total state of the circuit.
32. What are the steps for the design of asynchronous sequential circuit?
1. Construction of a primitive flow table from the problem statement.
2. Primitive flow table is reduced by eliminating redundant states using the state
Reduction
3. State assignment is made
4. The primitive flow table is realized using appropriate logic elements.
33. Define primitive flow table.
It is defined as a flow table which has exactly one stable state for each row in the table.
The design process begins with the construction of primitive flow table.
34. What are the types of asynchronous circuits?
1. Fundamental mode circuits
2. Pulse mode circuits
35. Give the comparison between state Assignment Synchronous circuit and state
assignment asynchronous circuit.
In synchronous circuit, the state assignments are made with the objective of circuit
reduction. In asynchronous circuits, the objective of state assignment is to avoid critical races.
36. What are races?
When 2 or more binary state variables change their value in response to a change in an
input variable, race condition occurs in an asynchronous sequential circuit. In case of unequal
delays, a race condition may cause the state variables to change in an unpredictable manner.
37. Define non critical race.
If the final stable state that the circuit reaches does not depend on the order in which the
state variable changes, the race condition is not harmful and it is called a non critical race.
38. Define critical race?
If the final stable state depends on the order in which the state variable changes, the race
condition is harmful and it is called a critical race.
39. What is a cycle?
A cycle occurs when an asynchronous circuit makes a transition through a series of
unstable states. If a cycle does not contain a stable state, the circuit will go from one unstable to
stable to another, until the inputs are changed.
40. List the different techniques used for state assignment.
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1. Shared row state assignment
2. One hot state assignment.
41. Write a short note on fundamental mode asynchronous circuit.
Fundamental mode circuit assumes that. The input variables change only when the circuit
is stable. Only one input variable can change at a given time and inputs are levels and not pulses.
42. Write a short note on pulse mode circuit.
Pulse mode circuit assumes that the input variables are pulses instead of level. The width of the
pulses is long enough for the circuit to respond to the input and the pulse width must not be so
long that it is still present after the new state is reached.
43. Write short note on shared row state assignment.
Races can be avoided by making a proper binary assignment to the state variables. Here,
the state variables are assigned with binary numbers in such a way that only one state variable
can change at any one state variable can change at any one time when a state transition occurs.
To accomplish this, it is necessary that states between which transitions occur be given adjacent
assignments. Two binary are said to be adjacent if they differ in only one variable.
44. Write short note on one hot state assignment.
The one hot state assignment is another method for finding a race free state assignment. In
this method, only one variable is active or hot for each row in the original flow table, ie, it
requires one state variable for each row of the flow table. Additional row are introduced to
provide single variable changes between internal state transitions.
PART B
A sequential circuit has 2D ff’s A and B an input x and output y is specified by the following next
state and output equations. a. A (t+1)= Ax + Bx
b. B (t+1)= A’x
c. Y= (A+B) x’
(i) Draw the logic diagram of the circuit.
(ii) Derive the state table.
(iii) Derive the state diagram.
2. Design a mod-10 synchronous counter using Jk ff. write excitation table and state
table.
3. a) Write the excitation tables of SR, JK, D, and T Flip flops (b) Realize D and T flip flops using
Jk flip flops
4. Design a sequential circuit using JK flip-flop for the following state table [use state
diagram]
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5. Design a counter with the following repeated binary sequence:0, 1, 2, 3, 4, 5, 6.use
JK Flip-flop.
6. Design a 3 bit synchronous gray code counter using flip flop.
7. Draw and explain the block diagram of Mealy circuit.
8. Using positive edge triggering SR flip-flops design a counter which counts in the
following sequence: 000,111,110,101,100,011,010,001,000,…
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