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Total score: /100 points

East Tennessee State University
Department of Computer and Information Sciences
CSCI 2150 (Tarnoff) — Computer Organization
TEST 2 for Spring Semester, 2009

Read this before starting!

» The total possible score for this test is 100 moint

» This test ixlosed book and closed notes.

* Please turn off all cell phones & pagers during thest.

« All answersnust be placed in space provided. Failure to do somswyit in loss of points.

e 1 point will be deducted per answer for missing or incorienits when requiredNo assumptions
will be made for hexadecimal versus decimal, sosfmauld always include the base in your
answer.

* If you perform work on the back of a page in tlaistt indicate that you have done so in case the
need arises for partial credit to be determined.

» Calculators are not allowed Use the tables below for any conversions you need. Leaving
numeric equations is fine too.

Binary Hex Binary Hex Power of 2| Equals
0000 0 1000 8 P4 8
0001 1 1001 9 2 16
0010 2 1010 A 2 32
0011 3 1011 B 2 64
0100 4 1100 C 2 128
0101 5 1101 D b 256
0110 6 1110 E 2 512
0111 7 1111 F 2 1K
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“Fine print”

Academic Misconduct:
Section 5.7 "Academic Misconduct" of the East Tessee State University Faculty Handbook, June 11200

"Academic misconduct will be subject to disciplipaction. Any act of dishonesty in academic workstdutes
academic misconduct. This includes plagiarismctienging of falsifying of any academic documemtmaterials,
cheating, and the giving or receiving of unauthediaid in tests, examinations, or other assignedaavork.
Penalties for academic misconduct will vary witk teriousness of the offense and may include,reuta limited to:
a grade of 'F' on the work in question, a grad€&'ai#f the course, reprimand, probation, suspensiod expulsion. For
a second academic offense the penalty is permanpntsion.”



Short answers — 2 points each unless otherwise dote

For each of the followinghree circuits, identify the value of the output Q frdhe following choices.
Consider the D-latch asing edge triggered latch

a)l b.)O c.) Q(stored value of Q) d.) undefined/illegal e.) taall
1. Answer: 2. Answer: 3. Answer:
i i i
o—D S Q— 0—»D S Q— 1—»D S Q—
1—= > >
R R R
1 1 1

4. Assume you have a truth table representing a tivdgth four inputs, A, B, C, and D. How many
rows in this truth table would have ones as a tesihe expressioA[B [D ?

a) 2 b) 4 c) 6 d) 8 e) 12 f.) Cannot be deteeoch

5. How many cells would a three-input Karnaugh Mapd®av

a) 2 b) 4 c) 6 d) 8 e) 12 f.) 16 g.) 32
6. True or False: The expressi¢A+B) [{A + B+C) is in proper product-of-sums A B C|X_
format. / 0 0 01
7. Create the sum that represents the truth tablershomwhe right. (3 point 8 (1) (1) i
0 1 10

1 0 0|1

1 0 1|1

1 1 0|1

8. Create the product that represents the truth &digeun to the righg\i 1 1|1
A B[ X
0O 0O
0O 1|0
| | | 1 0|1
9. In a 4-variable Karnaugh map, how many input vdesipA, B, C, and/or D)doesa 1 1| o

single product have if its corresponding rectarmgl&'s contains 2 cells?
a) 1 b) 2 c) 3 d) 4 e.) Cannot be determined

10. An falling-edge latch copies data from the D infmuthe Q output when the clock is:
a.) alogic O b.) changingfromaltoaO c.) @ddd d.) changingfromaOtoal



11.Which of the following expressions produces théhttable to the right? A B clx
a) AB+C b.) A+C c.) AB+C 0 0 0|1
d) B+AC e) A+BIC f) A+BIC 0 0 110
0 1 0|1
0 1 1|0
1 0 0|1
1 0 1|1
1 1 0|1
1 1 1|1
The next six problems use the state machine 1~D 9 0 R
circuit to the right. Assume that the states are B '> s, "
numbered so that bitz$ the most significant bit Iti» N
and bit g is the least significant bit. ext N 1 |
state »D Q » Output
12.What is the maximum number of states logic > S logic >
that this system can handle? 1 0
»D Q >
> > S
| | > b Ol H>
13.What is the current state of this system? Clock > S,
Keep your answer in binary.

14.1f the clock were to pulse right now, what woule thext state be? Keep

your answer in binary. S & S S(X

0 0 0 O0]oO

0O 0 0 1] 1

0 0 1 0]1

15.The truth table to the right represents the outpgit truth table for the c 0 1 1|1
above state machine. Circle the row that iderstiffee current output 6 1 0 010
condition of the system, i.e., which row is represd by the current 8 1 2 (13 1
state of the logic in the diagram above? o 1 1 1l o0

1 0 0 o0foO

1 0 0 1|0

. 1 0 1 ofo0

16.1f the clock were to pulse right now, what woule@ thew output be? Usethe; o 1 1] 1
truth table from the previous problem to answerghestion. 1 1 0 0] 1

a) o b.) 1 c.) Not enough information given 1 i 2 é 2

1 1 1 1|1

17.How many rows would the next state logic truth ¢dfshve for this circuit?
a) =4 b)2=8 c)Z2=16 d)2=32 e)%=64

18.True or False: Re-numbering the states of a stathime has no effect on tbatput logicfor the
digital hardware implementation.



19.How many latches will a state machine with 24 staéejuire?

a) 3 b) 4 c) 5 d) 6 e) 7 f) 8 g.) 9
20.Make the connections to the latch in the figuréhtoright that makes a b o
divide-by-two circuit, i.e., divides the frequenEyn half at the output Q.
F—> 0§
21.Two examples were given in class representing reasty you would
want to cascade multiple divide-by-two circuitsare one of them.
22.For theactive-lowoutput decoder shown to the right, Fill in th
fill in the values for all of the outputsy@hrough 5. /— ohelg anil
Assume $is most significant bit of the inputs. S, BO — Seros for
(3 points) ols D; - all of
0— S D; |— these
D4 — outputs.
D5 >
D¢ |—
D7 >
23. For the multiplexer/selector shown to the rightaivh 0 —»! Do
is the output Y? 1— D,
0—» D,
1—>» D, Y H—»
1S
0—»S,
24.For the Karnaugh map to the right, identify thpeeblems
with how the rectangles have been made. Notenthtall Db
of the problems may be with a specific rectangig,ib AB
there is a problem with a rectangle, be sure totifjeit 0

Rectangle 4+ ,
Rectangle 2|1 | 1

Problem 1: 1] 0 rl
Rectangle%"_j 0 (2

using the names given. (2 points each)

o
- H|HH

Problem 2:

Problem 3:



Medium answers — 4 points each

25.Complete the truth table to the right with the ealdor the following sum-of- AB CX
products expression: 0 00
0 0 1
- — 01 0
A-B+A-C 01 1
1 00
1 0 1
1 10
111
26.1n the Karnaugh map to the right, draw the bedepabf rectangles you CD
can. Do not derive the SOP expression. ABN\ 00 01 11 10
o1 [1|1] X
o1{1]0|0| X
1m1)1]0| X
10/12/0|0|0

27.1n the space to the right, draw the decoding logic
circuit with an active-low output that identifies
whenA=1,B=1,C=0,D=1,and E=1.

28.Create a Karnaugh map from the truth table be@wnot worry about making the rectangles.
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29.Show theD latch output waveforrm® based Consta%\
on the inputd, S, R, and clock indicated  logic 1

in the graph to the right. Assume the latch R
captures on the rising edge. (The figure

below is just for a reference.) i D |_|
—»D S Q— cock | L | [ L]

Clock —»>

Q

—» 0|



Longer answers — Points vary per problem

30.Make the state diagram that will output a ‘1’ witka sequence ‘000’ is detected in a serial stream
of bits. For example, if the following binary stra is received:

10101110100001100011010001 10

then 1’s will be output at these points. At al@ttimes, the system will output zeros. Label the
input D. (7 points)

Initial

state\
N4

31.Create the next state truth table and the output
truth table for the state diagram to the right.
The states have already been numbered. Use
the variable names; &nd 3 to represent the
most significant and least significant bits
respectively of the binary number identifying
the state. Label the output 'X'. (7 points)




32.Derive the minimum SOP expression from the Karnaugp below. (6 points)

N
AB 00 01 11 10
0|10

01| 1
1110
0

10

olo|o|r
A T

0
0
0

33.The three Boolean expressions below represemdhiestate bits ($and §') and theoutput bit X
based on theurrent state (gand §) and thenput A. Draw the logic circuit for the state machine
including the latches and output circuitBe sure to label the latch inputs and other signals
(6 points)

So'=AS SI'"=AS g X=S 1+S ¢



