UCLA | ECEM16/CSM51A | Spring 2018 Prof. C.K. Yang

Midterm Exam

Name (Last, First):
Student Id #:

Do not start working until instructed to do SO.
1. You must answer in the space provided for answers after every question, We will

ignore answers written an ywhere else in the booklet. All pages in this booklet must be

accounted for otherwise it will not be graded.
2. You are permitted 1 page of notes 8.5x11 (front and back).
3. You may not use an y electronic device.

Following table to be filled by course staff only

Maximum Your Score
Score :
Question 1
Question 2
Question 3
Question 4
TOTAL 100
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Question #1
Consider the following Kamaugh Map for the Boolean function, Y_A blank truth table is provided

for your convenience. Xxoy_J
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(a) Circle the prime implicants on the map.
How many prime implicants are there?
(b) Write the Boolean {sum-of-product) expression of the essential prime implicants of (b) (if

any).

EssentialPrimelmplicants = (colv(Ac ) v (A v ( Ach)
4 (c) Complete the following statement

—1Y=1_IM( )
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(d) Express as a minimal sum of product, Y.
The K-map is provided for your convenience.

AB
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(e) Is the dual of this function itself? Circie one: Yes No - Tt f{f_
Justify your answer: AL
B et e dond (yee volue s 1t wowid olviovely be ¢ J,t. Y/f’(/

Ittt 1o Lweqef, because yo4 Wanld coo,{ e 1 ewticg 10"6“’

\(, \}0 :? You Viste o loodlens “rgtesslo ok Q'W"-”\' VoA ;F‘f’f doall Cores it

Caot 0Shme oo tie gny palwe, becovse [ oot Pratar. _
)’{- (f) If the logic is implemented using its minimal sum-of-product expression, is there a risk of a

static hazard? /
Circle one:; ia No

Under what input conditions?

What product term(s) would you add to remove the risk?

Wiatis 4 Chotle Iﬂazo,l?
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Question #2
(a) Rewrite the following Boolean equation as a sum-of-

DeMorgan's theorem.

products or product-of-sum. Hint: apply

W=—|(—1(CV—|(HA—1b))V (d!\—-e))

Answer:

W =

uation as a sum-of-products or product-of-sum.

(b) Rewrite the following Boolean eq
x=(cv(anb))v (dAre)

Answer:

r

X = L

(c) Implement the following function using NOR gates only and the fewest NOR gates possible.

You may use true and complemented versions of the a-f inputs,
Y =(anbAcadae)V (cAdAf)
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Question #3
The following 12-bit word can be used to represent different numbers depending on the
encoding -' ot G - Wi

12b'1011_1101_0110 :

(a) If the word is 2's complement, what is the corresponding integer?

{b) If we convert the word into base-4, what is the represented number?
233 4\ b '-

T

{c) If we take answer in (b), write the 3's complement of the base-4 number.

(d) If the word is unsigned fixed point 6.6, what is the corresponding number?

What is the absolute accuracy of this representation?

(e) What is this word in Hexadecimal? BDS

8 v 5
{f) If the word is 6E5 floating point number (IEEE format S+EEEEE+MMMMMM),

bis - [ %] =2 o1ty 0190110
What is the bias? z
, (3 s (E- brus)
What is the corresponding real number? — 721 # 0 (-0 (w2

{9) In base-20 system and using 3 “vigits” (base-20 digits) in 20's complement:

How would one represent a base-10 integer -16167?

What is the most positive value in base-10 integer that can be represented?

3949
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Question #4 (noeded
(a) Two 4-bit binary inputs, b1f3:0] and b2{3:0], are rEETS to be decoded into a single 2-hot

output vector, twoh[15:0]. This 2-hot vector has up to two positions of 1's and the remainder
are 0's. If b1 is the same as b2, then only a single 1 is asserted. Design this logic. You may
use 2:4 Decoders as building blocks and any number of AND, OR, or INV gates. Try to
minimize the amount you use. You may describe connections to avoid an overly complex

drawing of every signal and line.
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(b) Next, you are tasked to code the twoh[15:0] signals into a vector that indicates a range,

similar to a thermometer code. The 16
rangeh{15:0], whereby the positions in between the 2 asserted si
b1[3:0]=4'b0110 and

rangeh[15:0}=16b'0000_0000_0011_1110. You may use any building block we have

all

For instance, with

Frof. C.K. Yang

-bit input, twoh[15:0], produces 16-bit outputs,

gnals of the twoh{15:0] are
b2[3:0]=4'b0010,

covered in lecture as well as any number of AND, OR, or INV gates. Again you can describe
connections to avoid drawing every signal and line.
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(c) Finally, encode inverse the function of (a) by accepting the twoh{15:0] signal as input and
output 2 binary values bo1[3:0] and bo2[3:0] to indicate the binary position of the two hot
bits. You may use any building block we have covered in lecture as well as any number of
AND, OR, or INV gates. Again you can describe connections to avoid drawing every signal
and line.
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