CS120A — Homework #2

Spring 2003. Professor Hwang

Given May 6, 2003. Due May 13, 2003 at the beginning of class.
No late homework accepted.

Your work must be completely typeset with a word processor. Circuit diagrams can
be drawn using any drawing program or by hand but it must be very neat.
Handwritten works will NOT be accepted. (16 points total)

1. Draw the carry-look-ahead circuit for C3 only. Show your work on how the equation for Cs is
derived. 4)
Answer
If we let
gi = Xi Vi
and
Pi=Xi tYi
then

Ci+1 =0t PiG;

Ci =Jo+ PoCo
C2 =01+ pi1Cy
=01 + P1(do + PoCo)
=01+ P10 + P1PoCo
C3 =02+pP202

=02 + P2 (91 + P1go + P1PoCo)
=02+ P291 + P2P19o + P2P1 PoCo
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2. Draw the complete 3-bit ALU circuit having the following operations. The ALU circuit
outputs a 0 if the operation cannot be performed. Use K-maps to reduce all the equations to

standard form. 4
So 1 S1 | So Operation
0 | 0| O | Pass A through the LE
0| 0| 1 | PassB throughthe LE
0| 1| 0| Pass A through the AE
0| 1| 1 | PassB throughthe AE
1/0|0]A-1
110[|1]A+1
111(0|B-1
111(1|B+1
Answer
S21S1|So Operation LE | AE | CE
Xi | ¥i | Co
0|0 |0 |PassAthroughthe LE | a | O | O
0| 0| 1|PassBthroughthe LE | by | O | O
0|1 |0 |PassAthroughtheAE| O | O | O
0| 1] 1|PassBthroughthe AE| O | b | O
1/0|0]A-1 a | 10
110[|1]A+1 a | 0|1
111]0|B-1 bi| 1| O
111|1|B+1 bi | O | 1
e Yi
: S,b;
S,S 10 S8, \\ 00 01 11..10
o 1 00 1 1
1 01 eSS
S,'S,'Syb; < F=——F SEN
11 1 1 S5.8; 11 L
10 1] 0 | 1]
SZSlb: SZIS:SObi

Xi = S$5'S1'Sobi + S1'Sg'a; + S,S1'a; + S»S1h;
Yi = S2S0" + S2'S1S0b
Co = S2S¢
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3. Draw the circuit for the 4-to-16 decoder using only 2-to-4 decoders.

Answer
A3 AZ Al AO
A A,
E E| 2-to-4
decoder
CS C2 Cl CD
A1 AO A1 AO Al AO A1 AO
E[ 2-to-4 E| 2-to-4 E| 2-to-4 E[ 2-to-4
decoder decoder decoder decoder
C3 C2|C1 C3 C2|C1 CO CS C2 Cl CD C3 C2 Cl CD
C15C14C13C12 Cll ClD C9 CB C7 CG CS CA G, C, C, C

3 Y2 Y1 Y0

(4)



4. Assume that we have two components U; and U, whose operations are defined according to
the truth tables below. Both of these components have two inputs and one output. Derive and
draw the circuit for the tri-state buffer using these two components. Be careful that no short
circuits are created anywhere in the circuit. Note that a Z value combined with a 0 gives a 0,

and when combined with a 1 gives a 1. (4)
U1 U2
E | In| Out E | In| Out
Ol x| Z 1| x| Z
110 O oj0]| Z
111] Z 0O11] 1
Logic symbols:
In— U, — Out In— U, — Out
I I
E E
Answer
I
n "o, P
E
E
Out

i



