Solution to Exercise 6 Q2
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Output 1 if 101 is encountered

Solution to Exercise 6 Q2
Counter Module

A mod 3 counter for the number of appearances
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5 How does the solution work?

-

i Updating Flip-Flops

3 How does the solution work?
Suppose 2 101 were encountered. The Counter module is

In state 10. Suppose that now 10 were encountered,
The encounter module is in state 10

:

3 How does the solution work?
urrent Time
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I=1 Counter Module = Encounter | E0=0
10 Module =
10
And(1) =0 And(2) =0 0=0




3 How does the solution work?
urrent Time
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Counter Module = Encounter |EO=1
10 Module =
10
And(1) =0 And(2) =0 0=0

3 How does the solution work?
urrent Time
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Counter Module = 10 | Encounter |E0=1
Module =
10
And(1) =0 And(2) =1 0=1

ow does the solution work?

* Current Time
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Counter Module = 00

Encounter
Module =
01

E0=0

0=1
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1=0 Counter Module = 00 | Encounter | E0=0
Module =
01

And(1) =1 And(2) =0 0=1

Solution to Question 2

Exercise 7

2

3 Events in synchronized system

—

Updating Flip-Flops




The requirements:

= All the inputs to the FF must be stable
at least t,, before the update of the
FF

= All the outputs of the circuit must be
stable on their right value, as close as
possible to the updating of inputs.

Analyze the timing of the

3 circuit
Module 2

Module 1
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1. Analyze the state machine

3 of module 1
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1. Analyze the state machine

3 of module 2

Note: Module 2 is a counter.
It progress each update of the FF
To the next state.

AN

The update of the FF is when the clock
Of the FF goes from 1 to 0.

Set the timing of module 1
when it is independent

/I

s

Max{t, co(1),t, c.q(2)} + t,(AND)+t,(OR) ’J

Set the timing of module 2
when it is independent

/I

s

Max{t, ¢ o(1)t, .o(2)} + b (AND ’J
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The 0" of a circuit:
The time it take the circuit output
to stabilize from the negtive pulse of
the clock.

Examine the “Clock” of

5 module 2.

1. Suppose that module 1 is in state 10.
2. Suppose that now the input is 1

3 The clock of module 2
‘ Current Time

| I=1 ‘ Encounter Module = 10 Module 1 output = 0

3 The clock of module 2
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I=1 Encounter Module = 10 Module 1 output = 1
The Clock of module 2

3 The clock of module 2

Current Time

'\\ Note, here the clock of 2

Become 0 (!).

I=1 Encounter Module = 01 Module 1 output = 0
The Clock of module 2

The time “0” of module 2

2 should be
Rel Cp | A

The “1” time of module 2

Long enough to wait for
Module 2 module 2 to stabilize

cp




The time “0” of module 2

3 should be
Real Cp | ;

3 The real time “0” of module 2

Of module 1

Max{t, c.o( 1)t c.o(2)} + toy(AND)+

MaX{tp,C-Q( 1 )Itp,C-Q(Z)} + tpd (AN D)

X

Of module’2

Of module 2
N
Max{t, c o(1)ity c.o(2} + t(AND W
Module 2
cp
What about time “1” of

2 module 2?

= Required Time “1” of module 2 is ty,.

= Time “1” of the clock of module 2" is:
= Time “1” of module 1 +
max({ty,c.o(1) tp,cq(2)}+te(AND)

Of module’1

|

Therefore, no problem with time 1.

2 The timing of the total circuit

= Time “1” : The max over time “1” of
all the FF:

Max{teg (1) tierp(2)} + tog(AND)+t,4(NOT)

= Time “0”: The max over all time “0" of
all the FF:

Max{t, c.q (1)t c.q ()} + 2*t,4((AND)+ Max{t{,CQ (1)t co(2}

Of module 1 Of module 2




