The midterm is closed books and notes. Tablets and smartphone are not allowed.
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s) Show implementation of min SOP and min POS expressions using NAND and NOR gates.

s are not available, and no constant inputs are allowed. Compare the two networks with respect toO
(You are allowed to use NOT gates.)
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e MUX. This module has four data

all in binary code. The output 1S

ent a 4-input multiplexer modul
is specified as

so) and the output y, .
elect inputs. Formally, the MUX function
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_ 10 extra E.mw Implement MUX module using CMOS transmission gates TG, NOR
gates. A transmission gate T'G; is controlled by signal C;:
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(6 points) A 8-bit vector represents a set of positive Integers ao;::..Zw. Which of the following
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(b) 2421 code (a decimal code) =)

(c) Excess-3 code (a decimal code) "~/
(d) Octal

(e) Binary

\.\Ilt.l.llnil.ulllnl..'

o

(Give N for each case).

provides the largest range? Why?
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decimal of their sum a + b is 1, 800. What is the bit vector of b7 Show all your work.
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(10 points) * O

to verify that the PLA implementation shown here implements the following switching functions
23 =b+bd+aa
g =bc+d+bc
z1 cd + d’
z0h=d
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B ith th |
oW Wi € appropriate values. You don’t need to fill all the blanks.

rmn m..?.\

m.\@‘_

Propagation Delays (ns)
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02 + 0.038L <0.09 0.0 75 1.0

0.15 + 0.037L 16 +0.017[> 1.0
-0.12 + 0.037L > 0.20 + 0.019.L 1.0

0.05 + 0.0385 0.08+ 0.027L 1.0
0.06 & 0.075L 0.07 +0.016L 1.0
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-he switchin T.HDO ]
5 bion f (@8 T2, %1, Tg), we are given the information below for the dc-set and zero-set.
dc-set = (12,13)
\ zero-set = zero-set of function ﬁ 2
T3 + 22" + z1" + 20) (23’ + 22 + 21 + 20) (23’ + T2+ T2 + ro)(z3' + 2 + T1 T TO
_ e e O [ 7 O \

% % points) Fill out the following K-map.
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2. (8 points) Which of the given expressions are prime implicants of the function given above
apply. Do not circle implicants ﬁr.ma are not prime. A
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(g) z3z2%1 ~ () =37
(k) z3'z21'T0

(h) z3'z2'zy’
1 (1) z3'z2Z1T0
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T3’ + HMJ

7. (3 points) Write down th .
product of sums expressions, you only need to writ
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(3 points) Write down the complete set of essential prime 1m licates.
(w3

e minimal product of sums e

¥4 1 A.,y Av,,_wx,f x__J | m§_+ +X

xpression
e down one of them.
\
FL X 4N ,, A%W 4K +Xe

hat

() (z3+ z' +%0)
!
(k) Aam+aw+aw+aog
(1) (zs+ 22’ + 21+ Z0)

multiple forms of minimal




