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Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge. :

1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different b d
state diagram has 2*np states, what is the minimum number of flip-flops?
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3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit. -
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F(A,B,C)=) m(1,3,5)
F,(A,B,C)=TIM(14,6)
F(4B,0)=48C JcipE

Draw a circuit, which implements the three functions ¥y, F,, and F;. You may use only
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's '
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1. Why can we design any combinatorial system using only NAND gates? - ) i ! |
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different 7 e (T
state diagram has 2*n states, what is the minimum number of flip-flops?
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3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs-and their complements

available as inputs to the circuit. ~
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F(A,B,C)=> m(13,5)
F,(A,B,C)=TIM(1,4,6)
F(A,B,C)=A®C

Draw a circuit, which implements the three functions Fy, F», and F;. You may use only
\Cone 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the output whenever iﬁpht bit sequence has odd
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This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

Name

AN e. TA con rownde e %ﬁ\r\wm‘( NS

T

Hhe mMinnum Wold be 2% ﬁi\k?f@\m pS

e

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.
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F(A,B,C)=Y m(1,3,5)
E(ABCO=1IM146) = £ (0,2,3,5,3 )

Draw a circuit, which implements the three functions Fy, F», and Fs. You may use only
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expression with the following specification: a.1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's o/,
Y\
- N

(A (D"
A ’
o

Pre_sz‘{\%. Shade \ Tapot Nex & o e ( 00‘\.\3\3*
B X A
A o A o
B O B a
A \ R I
% \ @( ')




_ _ Name |
'ECE 238L Fall 20608

Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m ﬂip—ﬂops.'lf a different
state diagram has 2*n states, what is the minimum number of flip-flops?

-

S

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
‘available as inputs to the circuit.
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A F(AB.C)= Zm(IBS)
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Draw a circuit, which implements the three functions Fy, F», and Fs. You may use only
one 3-10-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is I, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?
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e

3. If you implement the following truth table as a sum of products, what are the minimum

- required number of AND-and OR-gates.-Assume you-have inputs and-their complements -~ - -

available as inputs to the circuit.
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g F(A,B.C)=> m(1,3,5) { X
F(AB,C)=TIM14,6) Zypa = 0,0, )
F,(AB(C)=A®C

Draw a circuit, which implements the three functions Fy, 2, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

5. Get a Boolean expressien with the following speciﬁca_tion: a 1 output is required when
either of inpuLS/X’an Y is 1} but with inputs Z and W are both Os or-beth-1s.
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using onty NAND gates? AAND
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2. A sequential state diagram with n states and requires at least m flip-flopsIf a different
state diagramn has 2*n states, what is the minimum number of flip-flops?
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3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.
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F(A,B, C')=Zm(l,3,5) |

F(AB.C=TIML4.6Y2 % & 7 )as Sim

F(AB,C)=A®C

Draw a circuit, which implements the three functions Fy, Fa, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expresfc;iozh?wi{th the foflowing specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

re

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.
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F(A,B,C)=> m(1,3,5)
F,(A,B,C)=TIM(1,4,6)
E(ABC)=A®C

Draw a circ(éit, whiéh implements the three functions Fy, Fz, and Fs. You may use only
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expre!

sion with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?
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3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.
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F(A,B,C)=Y m(1,3,5)
Yy D32 3Y 7,/

- F(AB,C)=TIM({1,4,6)

F(ABC)=A®C |3 4 6 [

Draw a circuit, which implements the three functions F;, Fo, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both 0Os or both 1s.

Outpnt = (1Y) () ) P




6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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This guiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using onty NAND gates? NARDD s o of
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

A

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.
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F(A,B,C)=) m(1,3,5)
F(A,B,C)=]1M(1,4,6)
F,(A,B,C)=A®C

Draw a circuit, which implements the three functions Fy, F,, and Fs. You may use ohly
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expression with the following specification: a 1 output is required when




6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?
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3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.
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F(AB,C)=Ym135) Z/ ,
BABO=TIM146) 5. (0,2,35) >
BABO=ASC = 47v5e - £.(1392)

Draw a circuit, which implements the three functions Fi, F», and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuif to assert the dutput whenever input bit sequence has odd
number of 1's
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1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?
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3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit. '
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F(A,B,C)=) m(1,3,5)
F,(A.B,C)y=11M(1,4,6). .
F(AB,C)=A®C A

Draw a circuit, which implements the three functions Fy, F, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
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5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?
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3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.
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Draw a circuit, which implements the three functions F;, F,, and F3. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate. -

T O ee

...... . %_" Py oo |
| A Z o le
)——_T} - O
l()a
S
| e
{

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

P po—flops, e

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

A B C|Output " 3’_?{ -

ABYE T4 8T

(,4 XBJrCXB 1-@)

* Stident13 -




F(AB.C)=>"m(1,3,5)

7
Fz(A,B,C)=HM(l,4,6)(O}§3 )

F(AB,C)=A®C

Draw a circuit, which implements the three functions Fi, I, and Fs. You may use only
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

Ao B A=CAlfcT
B Fmgids oo g
- R8I hai)

SV T
& ] FB___A@C

e

5. Get a Boolean expression with the following specification: a 1 out;iut is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.

N zw Wil
X AU o 5/&7/’&/ /S/ 1Y




6. Design a sequential circuit to assert the output whenever input bit sequenbe has odd
number of 1's
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Computer Logic Design

Knewledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system nsing only NAND gates? LlE >

&QQC\L\%‘ MA—MD ' %4!@;\-‘ Q cim IrQSZ mm&,}w —k—‘D//
b presad—  AND, 0R oL (0 e Faa_f«s\/

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

Ad- |t RN -Q\c?«—&ka@

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

ABC|Output .~

_____ A - = AI%-F C
000]1 N ‘ |
001]1 ' [ APD G<te Y
010]1
0110 | 0@ Gele
1001 | - s
101]0 ﬁpﬁmD“ﬂ}—’?:f”"“‘c
110][1 S e .—J* /
111]0 @ Do y
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F(A,B,C)=> m(1,3,5)
F,(A,B,C)=TI1M(1,4,6)
F,(A,B,C)=A®C

Draw a circuit, which implements the three functions Fy, >, and Fs. You may use only
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

F

,15(‘_‘

24

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.

P = (% + ¥) | ZW 2w | Y

.\/




6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1!
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Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
NAND qdes Con le ased  (n oomischon i ewh oibr b s

& "'l’-\&ﬁ”}’bﬁjlw ,’!.\;_,.rk.r\w\ o'-ul?%h' b\rf"té_ Jhid- m.\&,/wj

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

o Bk fup- s

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

A B C| Output
_______ PR "
000]1 CN\ 2o _er /o
oorj1  OJY TITN
010]1 Frte]
P
0110 e —
100]1 AR LT i b e g
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F(A,B,C)=Y m(1,3,5)

F,(A,B,C)=IIM(1,4,6)

F,(A,B,C)=A®C
BCHC K

Draw a circuit, which implements the three functions Fi, F,, and Fs. You may use only
one 3-to-8 decoder, two 4—ir1_p;;t OR gates, and one 4-input NOR gate.

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.

F- 2‘_’“%»“2.(7) FY X

(S




6. Design a sequential circuit to assert the output whenever input bit sequence has odd

number of 1's f'}“(\a,p = Y J b8 /\7
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ECE 238L Fall 2008

Computer Logic Design

-~ Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?

Jes ose. Oriverse) Oaf V\ﬂ@ \‘nuw“rers

Becrose.

-

-

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

n:&%ﬁmﬁw
- R -
pz flhpTior Q{(P—wfbps
— <

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

A B C|Output \%« "o
''''' e AB Ny
000]1 coolly L/
001]1 Nirg
010]1 “iL

011]0 0

100]1

101[0 T

110]1

111]0




F(A,B,C)=) m(l,3,5)
F,(A,B,C)=TIM(1,4,6)
F(AB,C)=A®C

Draw a circuit, which implements the three functions Fy, F2, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

F, = AL +ABHRL

= BCHAL

AP ©
so (filo
ot (LD
n ol
ol 0 K
e
. Mo
L
B —1s.
(’J-—-—"..ﬁa
M

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and.Y is 1, but with inputs Z and W are both Os or both 1s.

5 oo X
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's ‘ _
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Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
beeouse Nend- %a.'&'-‘-’fﬁ cdn WA gevipmic euAm = Mo veni gl 08"}“4?" -
Conektons Twepk Mé\,jﬁ e <& tervesked \Q(‘r.,:s?é»ruﬁ T

-

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the miniroum number of flip-flops?
i

2 Aakes

- \ v\v,h WA ?;‘\l:\@w-g:‘imy}

3. If you implement the following truth table as a sum of products, what are the minimusm
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

S

A B C | Output
——————— T ' Sl AA\)\;‘) %L’“(L
0 0 0 l 1 "':'\v 6@? N 2 !J\ (g }5{\.-1(' \ }\ Ki ? %E“q
001{1 o e e A Bvapat Y
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Draw a circuit, which implements the three functions Fy, Fz, and Fa. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is-1; but With inputs Z and W are both Os or both 1s.
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6. Design a sequential circuit to assert the out i it sc .
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ECE 238L Fall 2008

Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?

L U\ALUL(SW\ /"/

-

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

SRR
Z '[(\*\\\3_5'? \_o,%a.

3. if you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

A B C | Output §ANT \“\‘?‘-

_______ S R
000]1

001]1

010]1

0110 /
100]1 </
1010 ‘
11-0}1 5

111]0
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F(A,B,C)=>"m(1,3,5)
Fy(A,B,C)=11M(1,4,6)
F(AB,C)=A®C

Draw a circuit, which implements the three functions Fy, F,, and F;. You may use onIy
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.

MY eWZ + XY+ Wz

=<




6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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ECE 238L Fall 2008 '

Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

I. Why can we design any combinatorial system using only NAND gates?

kecaysC e Cag A WNo- € PE ok {{y /
Tt spissor /\

2. A sequential state diagram with n states and requires at least m flip-flops. ¥f a different
state diagram has 2*n states, what is the minimum number of flip-flops?

7z
21" 2 2" i
-_‘_~‘——'—i—.__p

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

AB C | Output
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F(A,B,C)=) m(1,3,5)
F,(A.B,C)=11M(1,4,6)
Fy(A,B.C)=A®C

Draw a circuit, which implements the three functions Fy, F,, and F;. You may use only
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

diase - .
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6. Design a sequential circuit to assert the output whenever input bit sequence has odd
number of 1's
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Name
ECE 238L Fall 2008

Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we demgn any combinatorial system using only NAND gates?

ywy. agdz,@ Comn ALQL2 RIS s fﬁ/ T TR,

/

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

I
/

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

ABC | Output

““““““““ ’ : B ,-‘p‘ _
T

~O0TTP1

011]0 -

1001 3 AMY /y/j&; /

1010 -
M.;l.:lfﬁT:l R 4 gf””’@ /
11110




F,(A,B,C)=> m(1,3,5) | —en)
Y b e
F,(A,B,C)=TIM(,4,6) (,,4*{344)(@,5%){ o

A (. 5
F(AB,C)=A®C Tic + ABL + AL

Draw a circuit, which implements the three functions Fy, F,, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.

(o) (BT )




6. Design a sequential circuit to assw 1uﬁ;ﬂ%@ut whcn%ver, igput bit sequence has odd

number of ls G 57 5'ff (=0 | Xl J ¥ mn W m k.
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Computer Logic Design

Knowledge Probe Quiz

This gquiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?

\QQQ@LX—%Q R Qv ale *\@M Ao ‘\MQF&
o AJAND &w@& cundh AND 5 ohes 1L AAND
_a&@.& .

2. A sequential state diagram with'1l states and requires at least¥a flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

N

<

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

A B C| Output

_______ B DA, B

000]1 2 D

OOIII A ge ot LD n O

010]1 6N ™ © Q

011]0 y U & o\ — e ;

1001 VS

1010 e < |
q o

110]1 ke -
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F(A,B,C)=) m(1,3,5)
F,(A,B,C)=11M(1,4,6)
E(A,B,C)=A®C

Draw a circuit, which implements the three functions Fy, Fz, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

T ®C
A©S G4\ O

& @’D S AR AR C
> v

& A@o R u:) Co ™ AC,"‘%C’ T AL = EZ-‘:@’CQDL
< S

5_ A oo CJ\ \\ \O

v

5. Get a Boolean expression with the folowing specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.

A

DE AHLDE +XEY
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ECE 238L Fall 2008
Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
Lo e nEe otkamorﬁew\s -}/Lo_fbd"m LA Com&[‘w&_{;‘iﬁf w,“#e:\,

'f’& ﬂl‘offrﬂz "Ff:»a_'i& & mwﬁ!¢ 5\3%41 T%’e«g‘i ‘o 5 -{~L \.\pm“‘ ;s
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2. A sequential state diagram with n states and requires at least m ﬂlp—f[/ If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

T 2 -(\ {’F bo(/ °ps = ( °8, (m) s

e

g

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

A B C|Output
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F(A,B,C)=> m(13,5)
F,(4,B,C)=T1M(1,4,6)
F(AB.C)=A®C

Draw a circuit, which implements the three functions Fy, F», and Fs. You may use only

one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.
1

A B = F:l 5:3
oo - o 4 ©
ax gl ' i o |
oD O I o
o T b
Poo O o0 |
- { l o)
1o ¢ O 0
b7 o o

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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ECE 238L Fall 2008
Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to

determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates? - o

T U PORAEIR berausm DAY gates

~he.  Some &b Atz @q}w gt v e AYOT

e ﬁ){*e,c_.‘se(d <

Tw,«xém
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2. A sequential state diagram with n states and requires at least m flip-flops. If a different W‘ﬂ‘/&}%

state diagram has 2*n states, what is the minimum number of flip-flops?

R 6,{"(0 6_{(}{;4&

3. If you irhplement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements

available as inputs to the circuit.

A B C| Output ,
_______ PR L 0O 1 O ()
[ B e,
000]1 oldN T v
001]1 e
010]1 LK | o
011]0 — ~ -
100]1 C YTAR
101]0
110]1 | AND  lop s o
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F(A,B,C)=) m(1,3,5) ©

F(4,B,C)=IIM1,4,6 =5 Em L2,3 €, T
F(ABC)=A®C

Draw a circuit, which implements the three functions F;, i, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

Fy
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5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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6.-Design-a-sequential-circuit-to-assert-the-output-whenever-input-bit-sequence-has-odd

number of 1's
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Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why éan we design any combinatorial system using only NAND gates?
Vm‘d gate s (an be wseed 4o wma Fo  doyl Gdtes o~ py j;&f'fej w,‘-,‘rl,

WWelriers jn  +he Y he F[Mff
‘ "
2. A sequential state diagram with n states and requires at least m flip-flops. If a different-
state diagram has 2*n states, what is the minimum number of flip-flops?

Zun ot st

-

-~

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

A B C | Output b b T ox AP

- Student 25




F(A,B,C)=2 m(,3,5)
F,(A,B,C)=[1M(1,4,6)
F(A,B,C)=A®C

Draw a circuit, which implements the three functions Fy, F,, and Fs. You may use only.
one 3-to-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.
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—6-Design-a-sequential circuit-to assert the eutput-whenever input bit sequence has-odd
number of 1's
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ECE 238L Fall 2008
Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. ¥t is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
By comBINANG  NAND  OATES ToGETHER 1N MARWYUE W‘*ﬁﬁ} LY
ARY oF Tre DINER GATES AN BE  CenMETRyCTeD. /

N

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?

2 »on ‘P!egafilnfévs

r

e

3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements
available as inputs to the circuit.

A B C|Output
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F(A,B,C)=2 m(1,3,5)
F(ABC) =[IM1,46) = & w (0, ?A{?;ﬂ 7}

- o< R N
BABO=A®C = af + 20> 087« pp7 +57¢ 08¢
-

Draw a circuit, which implements the three functions Fy, F,, and Fs. You may use only
one 3-t0-8 decoder, two 4-input OR gates, and one 4-input NOR gate.

—-m--‘-—--"""—*"""“'""'-M-—E
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5. Get a Boolean expression with the following specification: a 1 output is required when
either of inputs X and Y is 1, but with inputs Z and W are both Os or both 1s.

¢ _ - . ke !

£ Xty oo 7 =00 o
—-—-_—-_ _ s a

RN x+y+ (oW -+ e

YYo=l C///




6. Design a sequential circuit to assert the output whenever input bit sequence hasodd -

number of 1's
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Computer Logic Design

Knowledge Probe Quiz

This quiz will count as part of your grade in this class. It is being administered in order to
determine the current state of your knowledge.

1. Why can we design any combinatorial system using only NAND gates?
log ¢ HGSE :
AR i - — Doy e
AP =)= e -

2. A sequential state diagram with n states and requires at least m flip-flops. If a different
state diagram has 2*n states, what is the minimum number of flip-flops?
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3. If you implement the following truth table as a sum of products, what are the minimum
required number of AND and OR gates. Assume you have inputs and their complements

available as inputs to the circuit.

A B C | Output
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