Name Digital Systems il April 19, 2011

Student ID: 2010-2011 Spring Quiz Il Apeil 23 20l
......... OGRETIM SOLUTIONS ‘ :
1. Design a sequential circuit with one input X and one output Z that implements 2. Show the diagram of the hardware that implements the register transfer
the state diagram in Figure 1. Use D flip-flops. Do not draw the logic diagram. statements
Use Gray codes for state assignment. (40pts)
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AZ=0 | 7 ;/;\ Use the register with parallel load and a 4-bit adder. You can also use
e J/ additional logic gates or functions in the hardware. (30pts)
bty £y 0 !_/‘/ o
~ i . '
\/1 )\/o . St e 0 \\\ //, 4 Moore Cireui = Register with Paralle Load Ad:er
Nariakle N F Qate Tide K P ciyut
o o) NS LoD Ay
A =DO 1 P ] X=0 X=1 Qutput . ) by Y M B
=01 Figure 1. State diagram A A B @) B G0l T Jx
=11 % R L M- Ci
c =1 B A Q ;3 be 0% \T"
Transitio~ loble ¢ A C RE e
- X Zf
PS NS Output o 4 4 ,
/
1 Yo X=0 X=A = \[&\éz 1\/a A A 1d
oo | 00 Ol L ol A} 1 X 4
©4 | OO 44 L , ] A S 2ot Mux
44 | o0 44| 1 Y s % 7 4
XX O , L [») 0
10 | XX T L o A
— — !\i & ?(« 7 1
Fp - Flop Tnput equatoe — B
: . Lood
O 3 vahon - — :
Outpat Eq z= Y Yo e, :
Ca. S ;



3. Register A has the following transfer functions:

C1: A€¢sl A (logical shift left)

C2: A€asl A (arithmetic shift left)
(logical shift right)
C4: A€asr A (arithmetic shift right)

C3: Aésr A

Ch: A€rol A (rotate left)
C6: A€ror A (rotate right)

At n-bi

re.a::s’rtr

For the register cell (Al), find the flip-flop input equation D;F F using simple
approach technique . The control signals are mutually exclusive.(30pts)
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