UNCA CSCI 255
Exam 1 Fall 2011

This is a closed book and closed notes exam. Laptops, cell phones, and any other electronic
storage or communication devices may not be used during this exam.

Name: K@.U ﬁ )

Ifyou want partial credit for imperfect answers, explain the reason for your answer!
Problem 1 (30 points) True/False Questions
1. @Iruepr False: The ASCII code is a mapping of characters to numbers.
2. True o Floating point numbers are typically represented in one’s complement.
3. True or(False)2" is the largest unsigned binary number that can be represented in N bits.

4, @or False: Ohm’s law describes the relationship between current flow through and
voltage drop across a resistor.

5. True or@false:> The output of a sequential logic circuit is solely a function of its inputs.

6. True oDeMorgan’s law states that A AND A is equivalent to A, where A is any
Boolean expression.

7. True oA Karnaugh map is used to represent the states of a flip-flop.
8. True (_) An AND gate can be built with fewer transistors than a NAND gate.

9. @a r False: A multiplexer (a.k.a. mux) is a combinational logic device used to select
one of many inputs for output.

10 m1 r False: Any combinational logic circuit can be build solely with NOT, OR and
AND gates.

1 lr False: Asynchronous events are those occurring independently of the system
clock.

12r False: A right-shift register is a sequential logic device that could be used to
implement division by 2.

13. True o An 8-bit register can be built with 4 flip-flops.

14 @ or False; Combinational logic circuits do not require a clock trigger.

15. True o False) The clock rate of a system can be set without regard for the
combinational logic circuits in the system.
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Exam 1 UNCA CSCI 255

Problem 2 (8 points) Decimal conversion
Convert the following four signed decimal numbers into an eight-bit: (1) unsigned binary

representation, followed by (2) two’s complement representation.

31 =20
O oool L) D 0001 QIO
@ ool @ (1Ld V100

80 =31
Q) 010\ CO0BD @ ococol 1)
@ o101 000 @ 1110 000\

Problem 3 (4 points) Two’s complement to hex and decimal conversion
Convert the following two eight-bit two’s complement numbers into: (1) hex, and (2) signed

decimal representation.

11111100 00000111
© oxFC D #xP7
@ oooocxm‘*%b @+ SIS
e 15:._;_ .
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Problem 4 (12 points) Adding
Add the following pairs of eight-bit two's complement numbers and indicate which additions

result in an overflow.

00110101 00100010
+ 10111010 + 01101100

B IEEE 100 0| | | 0eodenflaws
10001010 11101010
+ 10110110 + 10101010
ouetflew =0 1000000 10010100

Problem 5 (8 points) Gates to truth
Fill-in the truth table for the gate-level circuit shown below. The three inputs are on the left, the

output is on the right.
ABC
A| B | C |OUT
0 [0] 01
00| 1o
e 01107
O(1]|1]o
1 1010
1 10 1 ||
1] 1]0]0O
11110
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Exam 1 UNCA CSCI 255

Problem 6 (6 points) Ranges
How many bits does it take to represent 50 items?

G huts

What is the greatest number that be represented in 9-bit unsigned notation?

211
What is the greatest number that can be represented in 9-bit two’s complement notation?
25|

Problem 7 (8 points) JK Flip-Flop
Fill-in the truth table for a JK flip-flop.

— Output: Next State of Q

J K Q [Q+]
mvmov-«a S50 0
ot K Y -
eset 0l 1|00 C :
_lelti]e] —a
| | © S
wet ‘ =18
RIRE-15EN
Vol
%B«‘L@ \
Vvl
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UNCA CSCI 255

Problem 8 (12 points) Transistors and Circuits
The two circuits below are alternative transistor implementations of the same logic gate. In the

table below, for each combination of the input values A and B, state the output value and explain
how circuit #2 works to produce that output. -

—out

NPN %}( NPN

'Grqund

Explanation

wWith Phe pase of both fMahsistars (ew,
+luve 15 no mmﬁ-«cmtao% s So

OUT = Vel | Loes OWT ¢4 MSL

with B lﬂ-w;'k_ tlore 1S & anneclian 7o
gound s all vslbege. s Ja.c)o;ouﬁ.
aery S8 ‘ti—-t. resistor X ouT Ls lous

mdﬁ«, A el +herne ia oo <aund.<.:!:¢.c>a—£
cfha em»ﬁLm Hed tansisdre & Ll

voltege draws acro0ss the resisis so OuTH

11 @)

Somas s above axcapl. botlh trarnsistr

a Ll.uu. cumesd Flowd

Name of logic gate: NOR <¢u el w NC‘T QR)
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Exam 1 UNCA CSCI 255

Problem 9 (7 points) Truth to Boolean Expression
Write the Boolean expression that is equivalent to the following truth table, where A, B, and C
are inputs and where Z is the single output. You do not need to simplify the expression. -

1+
o
@)
N

z-£(a,B,Q7 ABC+ABCHABC

R R R R oloolo
R R ololkrkrolo
Rlolrlolrlolro
Rloolrlololro

Problem 10 (5 points) Clocking
For the input and clock signals shown below, prov1de a timing diagram for the output, Q, ofa D
flip-flop assuming that the flip-flop is positive edge-triggered.

. R
TT TRy
T Y

o e s e oy S e )
' 4
’ |
e ¢ s T 1 I 0
‘ 4 p
é E

PP 2 2 ] LR E
X TR R T R g
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