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Probl i i llion cols
oblem 1 (10 points) rum capable of supporting 16 million color,

1. (4 points) How many bits are required to encode a color spect

\

Il
i

using;:

a. Decimal digits in BCD 3 l E 0 ) O O OD
28 brts

g =57
2

b. Hexadecimal representation
b bits /

Which representation is more efficient? Why?

Hexaclectmel rdprserttoction (S move etfelent

Stnce M onl 6 bits while B
Ripives 28 bifs . /p :

2. (6 points) Fill in the missing entries in the table.

: | Radix | Digit,vector z Value x in decimal
o TG ra
ks ' 16 5, 1,7
u 6,17 1303 o0y
8 (5,1,7) TR
T | (%ss3,2)] 0 w0 N
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Jgem 2 (15 points)\é\:

a+b=0b+a ' ’
a+ (be) = (a ab = ba Commutativity
a+ (b .1)_ ) (= ‘(l;?_(z)-:_cg _ b a(b+c) = (ab) + (ac) Distributivity
e a+b+c | a(bc) = (ab)c = abe Associativity
a+a =1 aa{: a Idempotency
1+a=1 8:: _=00 Complement
0 +a=a 1 : :
@) =a : a=a Iderltitj-f
a+ab=a Involution
a-filh = wi b a(a’-f- b)=a Absor‘ption‘
@+b) =at a(a’ +b) =ab Gimplification
(ab) = a' + ¥ DeMorgan’s law
, which of the following represents

s Given E(a b.c d) — (ab+c)l( 1 ‘ :
A ac+ (¥ +¢ + d'cd)f ,

the same function as E(a, b, c,d)? Show all your worl)c) HR gt ?
e — o

l.a+b+c+d 4. a'b'dd
3. b+ +d - 6. bcd

(o) = (obre) (et (e o) ) 4 allore) (ot )]

/ 7 :
(ab) " (ac+bC (wed)”) + a(bbt cb%cc({-/qa(+c>/7
: (Vg

¢ (atb(aed) ) talp+ cOehid)

—
—

D€MW3M % [aw

= (ab) - "
O el s +bd )~ df'ffﬂ\buch‘\/?-{—?
O+ al(btctbd)  lomplmeT F io(empom;l

—
—

w MTW"? - Astrbuch '/.,_._’,y

Ly
s ettt S e e
_ 5o # O(‘HW\M{VTU
= Qb 1dutity S s
Dtromemisntad L g

& 2
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(1w

el s ] T and A@tes. Assum,,

== et o lement_NQ_ . _, d sh r 3lSt
4(3,4,6,7h-can L following expression S SOV fhe
tes to imple :

v\

Problem 3 (15 points)
Show if the gate G, described by G(z,y

that 0 and 1 are available. If it can,
corresponding network of G gates

z)=ome—$
then use G ga

E(a,b,¢) = (a+ V) + d)

Gloy,=) o[ (z) = = 02+t 2 -
: | = 6\ (’/ 0 "Z')

- X/j‘?_-"“ YR+ XY+ XY
= (+Oys + )2 (gve) pwp () =y = Gr(o- 42N
=Yzt x2 = @".Cf-’fgfil*) con Treplemert  AND ondh

ol getes .
s Ve Gell-249)

)
——E—Wﬁg—%«%b%_g%_ el €'z &l » G- E)
| | EEand & =& (1 0-0)
*:‘*é\‘@ﬂmurb-}—%‘é?{sf Bt b ‘ |

E(O&ek,’(’) &’b: G\—’(O/ @-(l,o,a) ~b)
:{afb)/\(bfc)/'-. ]OIC_:-"’ &‘(O/&‘({,Ofb),c)

G_(O/ &(/,O/ &(D/%//O/&-),._I;v))/ /
Glico. 6o, alob),¢))) 7

0
e ;‘
COL%. - 6‘— ! @r P s

b= [é:_\ \L_r_
: 0
o—1 G & S

(f

Scanned with CamScanner



Pl
slem 4 (15 points)
@ropagatmn delay tpL(d, 2) of the output 2 of the
———————

,th the help of the table below, determine tﬁe low t
etwork shown below. Assume the network output_has a load of 6.
e T

= “v‘.t,d;}-—

NEHZES

Gate Fan- Propagation Delays (ns) Load Factor

Type in toLH ™~ IpHL

NOT 1 (0.02+0038L" 0.05+0.017L 1.0

NAND 2 0.05+0.038L (0.08+0027L > 1.0
NOR 2 (0.06+0.075L /607+0 016L—\ 1.0

The logest path fom d to 2 0o NOR-> NAMD = MOR 7

VR —> NOT
Ton (olo2) =

-

Lo (/VDR) +tpu(NAMD ) t tPLH (A/m)

’f"lJ}PH/-—(I\/UR) T '(fpu—{ (/\/OT%

24q : 0t/o7
0 obt 0 071')62 + V0¥ + 0. 02_'7)(’ +

T
—

i 006 "07-“(! + 0]t 006X —+
LOFP

002 0038 x |
Oy

2 O ‘78/6 n5

(S
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~ Probl 2]
°m 5 (20 points) st

Obtai
tmnﬂt{f{iaf_inetwork of the following system. \
s / / ! \
Inputs: z,y € {0,1,2,3} b :
Outputs: z € {0,1,2,3} \
Function: z = {3zy+1} mod 4

1. (2 points) Complete the switching table using binary encoding for all values.

8
[
8

o Y1 Yo
N 50 0 0 0
SR A 0.0 ;=01
< 0 0 1 0
-——Z r 20 0 1 1
o o M = : p0o 1“0 0
s g F0 1/0 1
) 50 141 0
,_’\,u;éj// 2507 ) P15 ¢ ]
’ ' g1 0 0 O
o [ & 7 <y Gl 0 0 1
{2 I = ol o (0‘ 158 1.8
L il 1,20 (107
» o 5 e Ty f=l 1 B O
X2 X Ji;/y ) © il islep A
i | (Y1 1 1 0 £S5 A
( 2— P - - a4 }é._
o2l RO e B LU 5 %
2. (5 points) Show the switching expressio@nsum of minter 2T it

\/

2,

(\]0 2

i (67,9, UL 1301%)
zm(Or//Z/B/(ﬁfb/gf

\

,{O,H,/z/up)

3. (8 points) Show tle minima@f products expressions of z; and zo. In each casw_indicate
all prime implicants;-and-atl-essel ial prime implicants. Show NAND-NAND networks.

The anSwer le on tme laxt Poge
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r

olem 6 (10 points)
¢ are given the following partial CMOS networ(. 2 &

1. (5 points) ; . :
White the expression for the pull-up network. From this, derive the expression for the pull-down network
using switching algebra.

2. (5 points) Connect NMOS transistors to complete the circuit according to the pull-down expression. Please
only add missing wires.

Y + 9l + o ps
= (o) Ly tren ) (g )

7
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A (lead2§

Probl : ( | Qo ©
L (}5/1)01 Dts) 6o o ©O | ( o | O © +l.0f)($3’+I2’+$1+$0)($3'+$§.
For f(z3, 23,21, 29) = (23 + 2o’ + 21 -+ z0) (T3 + T2 + 31’ +x0) (23’ + T2+ T ~ (1
x\17+ 20) @ + g arFE k <
Vol -
1. (2 points) Fill\out the following K-map.
Xo
Ol
X2
ool 0O

AN

X1

2. (4 points) Which of the given exp@re prime implicﬂs\?f the function given above? Circle all that
apply. Write down any prime implicants that are missing.

(a) =, (d) z3'zy | (8) z2'zo (3) z3'z2'z1
(b) z3xy @ / h) z1zo / (k) zox1T0

(f) zom (i) zizo’ (1) zazaz1T0

R \

| ynme,
r 7
X X 5 %

X</ mzss?néf (rw()(ccmﬁrs

X%va)(,
/ ‘ a2k

3. (2 points) Write down the complete set of essential prime implicants.

: /
X}IXO
,
Kok - X
4. (1 point) Write the minimal sum of products expression for f. Is it unique? \/

miaa| GP T XIXS X Xe + X Ko ok 0% UU\I\%UL

8
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X""g‘! Hof
= Yo
= S Pt Fraohliats
\\Mll/w ;.n'“ [Pt
/1o ol /1) «, \do/,
i IOO\j R (y(' tham ol
2N
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ZI = X Hl ‘jo Xl?(o %—# Xoy :jo
l:lo ‘('Xo
&
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