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          Jan. 7, 2010 

COMPUTER ENGINEERING DEPARTMENT 

 

COE 561 

Digital System Design and Synthesis 

 

MAJOR EXAM II 

(Open Book Exam) 

First Semester (091) 

Time: 3:30-6:00 PM 
  
 
 
Student Name : _KEY_________________________________________ 
 
Student ID.     : ______________________________________________ 
 
 
 
 

Question Max Points Score 
Q1 30  
Q2 15  
Q3 15  
Q4 20  
Q5 20  

Total 100  

 
 
 
 



Page

(Q1) C
SET=Σ
solution

 

e 2 of 10 

Consider th
Σm(1, 8, 12
n.  

(i) Expand

(ii)  A cove
Theorem

(iii) Use Co

e function 
2). Note tha

d the minter

er of the fu
m 7.4.1. 

orollary 7.4

F(A, B, C
at you do n

rm ABC'D

unction is g

4.1 to check 

 

C, D) with
not need to 

using ESPR

given by F

if the impli

h ON-SET=
use the po

RESSO heu

F = C + BD

icant C is an

=Σm(5, 6, 
sitional-cub

uristics. 

D. Reduce 

n essential 

            

           [30 

7, 13) and
be notation 

the cube C

prime impl

Points] 

d OFF-
in your 

C using 

licant. 

 



Page
 

e 3 of 10 



Page
 

(Q2)  C

 

 

 
 

e 4 of 10 
  

Consider the

 x = 

Using the r
x. Show all
b, c, d, e, f}

e logic netw

a c e  + a c

recursive pr
l the steps o
}. 

 

work defined

c f  + b c e +

rocedure KE
of the algori

 

d by the foll

+ b c f +  d 

ERNELS, c
ithm. Assum

 

lowing expr

e + d f  

compute all
me the follo

            

ression: 

l the kernel
owing lexic

            

  [15

s and co-ke
ographic or

 Points] 

ernels of 
rder: {a, 

 



 

Page
 

 

 
 

e 5 of 10 

 



Page
 
 

(Q3)  C

 

e 6 of 10 

  
Consider the

           x = 

Compute th
the double 
extraction a

            

e logic netw

a b e' f' + a

he weight of
cube diviso

and the num

 
work defined

a b' e + a b

f the double
or with the 
mber of liter

d by the foll

' f + a' d e' f

e cube divis
highest wei

rals saved. 

 
lowing expr

f' + a' d' e +

sors d1 = a b
ight and sho

ression: 

+ a' d' f + c

b + a'd  and
ow the resu

           [15 

c e' f' 

d d2 = e + f.
ulting netwo

Points] 

 Extract 
ork after 

 



Page

 
(Q4)  C
e} and o

e 7 of 10 

Consider the
output {y}: 

  

x = 

w =

y = 

      

(i) Simpli

(ii) Based 
is poss

e logic netw

a b + a' d 

= x' d' + b c

(w ⊕  e) a' 

      

ify the funct

on perturba
sible to chan

work defined

' 

' b 

tion w base

ation analys
nge the imp

d by the foll

d on the uti

sis starting 
plementation

lowing expr

ilization of d

with the or
n of x to x=

ressions wit

don't care c

iginal netw
= a.  

           [20 

th inputs {a

onditions. 

work, determ

Points] 

a, b, c, d, 

mine if it 

 



 

Page
 

 

e 8 of 10 

 

     
  



Page

 
(Q5) Co

 
Assume
AND ga

(i) 
(ii) 
(iii)

 

e 9 of 10 

onsider the 

e that the de
ate is 2.  Al

Compute t

Determine

) Suggest an
delay o
propaga

logic netwo

elay of a gat
lso, assume 

the data rea

e the topolog

n implemen
of the circ
ation delay 

ork below w

te is related
that the inp

dy times an

gical critica

ntation of th
cuit to the 
in the optim

with inputs {

d to the num
put data-rea

nd slacks for

al path.  

he function 
minimum 

mized circui

{a, b, c, d, e

mber of its in
dy times are

r all vertice

X using on
possible a

it. Has the a

e, f, g} and o

nputs i.e. th
e zero for a

s in the netw

nly 2-input g
and determ
area been af

 [20 Points

output {X}: 

 
e delay of a
ll inputs.  

work. 

gates to red
mine the ma
ffected? 

s] 

a 2-input 

duce the 
aximum 

 



Page
 

e 10 of 10 

 


