Dr. Yutao He
Rules:

This is a closed-textbook, closed-note, and independent exam (110 minutes
use two-page 8.5"x11” single-sided note. No scratch paper or calculator is allov
are assigned to the problems based on estimates of how long they should take. PA
YOURSELF ACCORDINGLY. The order may not reflect the degree of difficulty. BROW
THROUGH THE ENTIRE SET first to decide the order you want to follow. READ TH
PROBLEM DESCRIPTION CAREFULLY. Be sure to include all final answers at indicated
locations. Write down your Student ID at the top of each page. Use provided space for all

work. Have fun and good luck!

Honor Code:

I attest that I have not given or received any aid or discussion in relationship to this exam-

7
Your/Signature

Your Score:

[ No. Youz_*ﬁgmre Maximal Score
#1 : __L{p” < 10
B O L L 15
#3 (o 10
#4 GhT 15
#5 95 20
#6 1S 15
7 (S 15
Total 100 100
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Answer: 1] b,}s

@16y Show your work below for full credit:
M) F ﬁlw

I B lrens e O

Pax:t (b) An electronic cylinder iCylinder measures liquid capacity by one .
| radxx' number system (gallon, quart, pint). The relationships between three capacity
, of this number system are: 1 gallon = 4 quarts, 1 qtﬁzr'tﬂf 2 pints. Assume that radix {

digit gallon is sixteen. g3/ 1 ‘
| (b.1) Using binary code, at least how many bits are needed to encode the largest number ‘
{ of pints that can be represented by this number system? b2) J)=
Your Answer: A bits. / 2 > ’
s W
(b.2) How many pints are represented by a reading of X = (11,2,1)? oW
Your Answer: s pints. ‘i‘;. :
l+6=7 et
Show all your work below for full credit:

| 5-‘) mae =15 3 | U3 4 164442 = L] pmls a8 GHIS R
WIS EERRT Lt ik ek g £ ¥ -;

fjal

127 mas wheh
Y UEHT N VOISV GRY Con encode +F
Part (c) A binary number 10010010 is stored in a computer memory. s .4 41+ |
n‘zv)L“.%i’n_\ oy 32 [ &= forLzesy =N
(c.1) If it is used to represent time in seconds of a car parking meter, how many seconds a
i A | o

car has parked in the spo;c'.I? { 7| C; QO TOO | O Smce  seconds are
| =iy ;

orxlj positme, mleqprt|
s unslaned mk

Your Answer: seconds.”

b ) e
Show all your work below for full credit: g+ b+ = |44

(c.2) If it is used to represent the temperature of a car thermometer in integer degrees in
Celsius, what is the temperatire inside a car?

L/(sma ‘5%»« Maﬂm}ulle Qoprd%k'ﬁn

| Your Answer: 1 Celsiys.”

Show all your work below for full credit: 4N e ‘om/g(’,/a /u,/t wn Ac '\&Ja ’l\e)

[1loo 19010
— / — (224 =,

<
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em No. 2 (15 points)

Part (a) Name the following 2-input switching func MMM timi
(a.1) The output of f, is 1 if and only if both inputs are 1. It is — £
(a.2) The output of f, is 1 if the inputs are different. 1t is :

(a.8) The output of f; is 1 if no more than one input is 1. It is — A'
(a.4) The output of £, is 1 only when both inputs are 0. It is

(a.5) The output of f; is 1 if at least one input is 1. It is __D_&___. function.

(a.6) The output of fs is 1 if number of 1's in inputs are even. It is M_ function.

Part (b) The logic designer Logik Luv plans to design one single two-input (z,y) ul

function” logic module with two-output (g;, g2) to implement these switching function¥ in
Part (a). To do so, he introduces two additional inputs (a, b) that decide the output functions o
91 and g, as follows: |

a1 | %
xl y’
fil fa
f3 | fa
fs | fe

(b.1) Filling in the following 2-D truth table for the functions g, and g,. Place values of g
and g, in each cell in order of (gi, ).

HIPTOIOES
| o~ of| o

B T — No' K@rh’d l\, \Su’o”
(z,y) \,, /or :?‘arﬂy

y T
A\ " o0 11,1 100, [ 00 ST
3\ 3 Io ()1[ ll (; (a,l !“_*EOIO,IO" oH,Lo R N
\)’ = — g/i : O_{ ’ %1\': I_{'__E_'_)_Q 1,00, 0 0 = d \ '11
= 130 .ol -
ot O LI LRl B
‘ { e { \ 3 \ \"
por — 10 L_O,I ERAE
xnoR [ 170 O 1|4}> Tl
‘ set{ 0 a.10,1,1%)
T ettt A A e STy )l)‘])g) ,10,1 )%
zero-seb ( 1,%,4,7,% 10, 1!, "(Continued on the next page) : %
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< (b.4) Write the masterm e
gz(a!baz)ln =nM{ \13:

PR

| * (b.5) The switching expression for My is

R g | WP L Sl

g

1
't

LR EEEE——

(End of Problem No. 2)
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tronics. One of his interview dﬁ&ﬂ
key algorithm for the following 4-inpu

f(a,b,¢,d) = ¥ m(0,1,2,5,6,7,8,9, 10, 14)

BB Frank has completed the first step and the Prime Implicant Chart b ahm bdow ou
have to help him identify the essential prime implicants and then write the minimal M

(sum-of-product) expression for f(a,b,c,d). i
Prime Implicant Chart
Minterms
Prime Implicants | 0~ ¥ )’\ 5 N SR AR A W -
son

—00— @} T L ai':& /m ol
-0-0 X
e 0
0-01 X X ‘
01-1 e XD 4— 5 “0"‘7 5,1 "?I“"'”
ol1— X% mol been  coveced by

essembials
01—1 covors §, 7

for us “Thus

/ /
b e SRS d
Part (b) The minimal switching expression in AND‘(\)i{y/
il !

Part (a) The essential prime-implicants in switching expressions are:

i { ‘

Sebed—. DC+(d 4 a bd

Show all your work on the prime implicant chart above for full credit.
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A)

SYmp \.‘:Mfa
‘ﬁ
bwln“g ,oJlL

Part (a) Describe your approach concisely in one sentence.

Answer: Eu”xe,r Wse. Tru“ ’labk o B’Qkﬁ! !4’ rd
b_ﬁb&ﬂ (Mh)ul’ 15 the same QM

Part (b) The non-equivalent network is __i._—
Show all your work below for credlt

e otk dedbnd

_’—,

\
—

1
C

B)

a=x=Y+d' Nz:c b
=7-'vd’

__La *b))(,"‘d/ | | /

l'vb =0 +<,| 5 i

63 Q,_—D/L L\:{c"-vu\zc{r'-\ (}l}
L N . J
l .il e ‘i\i-, 2 i) ((’f{ b/("

ub“t b
—7

I, w

Lt Al ;
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Part (a) Assuming that negated variables are available and that NANI
have the same delays, identify the cﬂﬁmlpaﬂlofthewm ‘
path, starting at the inputs*3°/** o 2,

;;4>§f—%61r4q:q‘*§ﬂL

Part (b) Assuming that load factors of all gates equal to 1 and that both outputs f and
g have the output load value L, list the output load value of every gate in the critical path
(e.g., G3: 1):

[ > o4, GO

Part (c) Write the expression of the longest network propagation delay Tpur in terms of
delays of each gate (You do not need to compute the final result but the transition direction

at each gate has to be indicated): .
Tpit — jﬁmﬁak,ge_((fl\ s (?.Lu( CH {,HL(L’Q\Y N

e

Part (d) Assuming that negated variables are available, find the minimal switching expres-
sion of the output f in two-level AND-OR (sum-of-product) form. Show your work below
for full credit.

flaty=— Larh | L/

Your work for Part (d):

a2 }m%_/g/v i (Extra space available on the next page)
&l eSS Ch=be G e
= be(ueh) vlarh) = bavk) E e
: f(“"ﬂ’u*'\) (R oyl
R IR = arhrbh=arh

— (AT D

W

G,+G,far
“ay



