FALL 19] MID
Date: 11/5/19
TAs
The midterm is closed book, and up to 4 sheets of summary notes are allowed.

e Please show all your work and write legibly, otherwise no partial credit will be given.

e This should strictly be your own work; any form of collaboration will be penalized.
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Student ID : oS wh %0 4
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a,b,c € {0,:1}
Outl.;uts: z€{0,1}

1 if one or zero inputs are 1,
e — S ——

Function: =
chion % {0 otherwise

1. (4 points) Complete the given table.

a
0
0
0
0

2. (6 points) If the constant mpu{o 213 allowed (but not 1), does this function form a universal set? Is it
universal if 1 is allowed but not 07" Show proof.

2= OB Gt he/+abC
: Hav]l ; X
i aULC/“Vcﬁ + ol tabC
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= @+ ,
(aa’b+ abb + ad’c + abe)c’
abc’ + abec’
=1 abe!
(4 points) There is at least one mistake in this simplification. Find all steps that
from its previous step (for example, write (8)—(9) if equation (9) is derived incorrectly fro

1= (2)
@) >

2. (6 points) Show the correct simplification of (1).

wl +¢) B+ (athe)

(Gl ‘\“1 ‘G | R Y
1) j’ \_‘ 1§ ?z__‘ AL
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plete the switching table using binary encoding for all values.

T

Fom R o e JOO e ] W B, (o (=0 (o
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TR b T, 9, U1 T
LS.+, T

level NAND-NAND or NOR-NOR. network for the canonical sum of prod
Assume that complemented inputs are available. Select t

he smaller total number of NAND or NOR gates (do not count NOT gates

4. (4 points) Draw the two-
or product of sums form oand not z1).
two-level network that requires t

SW\(Q/“&NUW‘ tho Smalest | LV (‘5"“‘&% M’

dv\m ek 7( *’,\m, :rfc Hrear ove-Oh

U\DV\J‘:‘}
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1. (7 points) There is a problem in this CMOS circuit. When a = =
one combination of signals that activates both the pull-up and P d
~ from Vpp to ground. Show any single combination of values that makes this happen.
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(d) Pull-down network 4

\ e
N\uf.: Z= —\—{‘%‘ 4 (b (' +e)g

Plldown = z h U:'Bg)g‘ | (o W}Lc‘d'xte'fj‘)l
h (£49) (ulth) W d+E
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0. 0. - 0.05+

0.15+ 0.037L 0.16 +0.01
0.05+ 0.038L 0.08 + 0.027L
0.07 + 0.038L 0.09 + 0.039L
0.30 + 0.036L 0.30 + 0.021L
0.16 + 0.036L 0.15+ 0.020L

S

Laio=3.5

G9
G10

L,=4.0

o \ oz G12 z

\

\ l : L613=3.5

) Lgis=1.0
\

G14

Assume that the unconnected inputs to G1,

1. (8 points) Determine the propagation delay tpLa(z = Z)-
. Fill in the blanks below with the

G6, G11 and G12 have value 1 to allow changes in z to propagate to
appropriate values. _
ol
/ / /__-—_,

Gl.ND\YNDl G6: NAD?Z G RDZ gra WZ.;

Gate type and fan-in
/ /

LH / HL GlL: \'\\_ {GB- Ur\ —>G11:__LH___—>G12: L&

- i s ~E
Output load L GL; 'j(_ GB:+ l\’ % % . Gl12:

& bl :
yo 60"@ G1: 0‘7’6‘ — G6: O Lk e Q:Zél
Juste 0‘%@%*; O-rete il
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when z = 0, a low to high (0 — 1) transition at input y will caus
but when z = 1, the same low to high transition at y will cause the o

ause G7 is an XOR gate, we need to consider both low to high and high to low transiti
, and select the worst case. Fill in the blanks below with the appropriate values.

Gate type and fan-in
Qutput load L

LH / HL

: ho b

Propagational delay of G7 G7;_&_7Lo_l+__ 2 L“W
' .[@{70‘0’7[3' b

0o bind .

GRUALSZZ R S

Propaga.tional delay of G1

) . E -
V-0 9% % ,{l
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2. (4 points) Find and circle all the prime implica;fg VHow many implicants are there? Show.

Prine ““?‘\“‘“*"'-Xf Yoo Yatah Yo %Yo
Lot Yoo . TN Ye. G YKo O

Do ek GLy ) €

3. (2 points) Which are the essential prime implicants?

Yorgy, Wik Yolto GBS
@ Yo Yo Yo Yo Yo A
Yoo Yok y :

4. (1 point) Write the minimal sum of products expression for f. Is it unique?

= 1‘ 'H(“{Q«\I(I
=Y Yot I @
Yes T wnipe
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6. (2 points) Write down all the essential prime implicates.

R e R

(L point)— Write the minimal product of sums expression for f. Is it unique?

{ (X’J:\’i(o) 0k ‘*(1/ :'\,' . \KJ) \(CS ’tS (M"i |
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Input: Ze {0100
Output: z€{0,1,..

ray code table is shown below:

Digit | Gray code
0000
0001
0011
0010
0110
0111
0101
0100

1. (4 points) Complete the binary switching table.

1 To
(R0

Blgal

D' 5
L0
2 A
- s |
'q Lo
b o
L ho
T o
1
o
bal
\‘1

B 1

s
| ]

—

0
0
0
0

—

- =

S & o ol om
ot 5 ole » o o
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= Yo Ya /@

= X't Xz Y % &
e xl;\mb L £ Xz%;%ﬁ'ﬁ‘z)(zﬁ\\(» 4 \I‘Q“h
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