[CS M51A FALL 15] MIDTERM EXAM

Date: 11/3/15

e The midterm is closed books and notes. Tablets and smartphone are not allowed.
e You can use calculators and have up to 2 sheets (= 4 pages) of summary notes.
e Please show all vour 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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- "' ‘t llowing | simplification of a boolean expression, identify all right and wrong steps and
! — (11) wrong application of the Identity rule, (11) — (12) correct )
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¢ minimal sum of products form for Es(w, z, v, 2) using the identities of Boolean algebra.
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3. (4 points) Using the expression obtained for B, from the previous step, obtain the NAND network that uses
ONLY NAND gates. Inverted inputs are not available, and no constant inputs are allowed.
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i is part of a complex CMOS gate that we want to implement.
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1. (8 points) (a) Write the expression for the pull-down network.
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Pull-down network expression : g =

v

(b) Obtain the expression for the corresponding p
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ull-up network.
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Pull-up network expression : z =







MO0 network that
B -t implemant fxy) = xy'+x'y (Mnput XOR) & S0 5 57
u fin n gates. How many transistors does your solution have?
reduced

B danother solytion wi
Jlaln whv 3+ VIULION w , : :
" Why it works, th fewer transistors, you get 3 extra points. SROW YOI

- . St v G N - “\WMW- o Pl ¥ w O - \‘%-'W'-R’ R e AN
A ~ .




(d) Octal y
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provides the largest range? Why? (Give N for each case).

%CO OC‘{'O\\ O«/\A \oAnary @)( ov'le ’T\V\Q "C(o F‘:}*

ange (N 7 4095 )

a represents a number in the Excess-3 code

(101110010110) and b=
5? Show all your work.

2. (5 points) Let a =
what is the value in

and b in the binary code,
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Gate type & Fan-in

LH / HL

Output load L

Prop. Delay

e

Gate Fan- P}—Sﬁagation Delays (ns) Load Factor

____TYI:_)E_ in: tpLH ¥ 1tpHL X /i
NOT i 0.02 + 0.038L 0.05+ 0.017L 10
AND 2 0.15 + 0.037L 0.16 + 0.017L 1.0
OR 2 0.12 + 0.037L 0.20+ 0.019L 1.0
NAND 2 0.05 + 0.038L 0.08 + 0.027L 1.0
NOR 2 0.06+0.075L 0.07+0.016L ik
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cants of the function given above? Circle all that

2. (4 points) Which of the given expressions are prime impli
apply. Do not circle implicants that are not prime.
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3. (3 points) Write down the complete set of essential prime implicants.
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(h) (z3 + =1 + z0) (k) (g +22+ 21T zo')
(1) (z3' + o' + x1) (1) (z3 + 22’ + 1" + Zo)
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