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NOTE 

 
• There are 7 questions 14 pages (not include cover page). Answer 

all questions 
• All questions are of different values. 
• Calculator, textbooks and hand-out are prohibited. 
• Every answer must be clear and show your working to get the 

answer. 
• All answers must be given in ink, in English 
• Unless otherwise indicated, pencils should only be used for 

graphical work. 
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Q1. A repetitive pulse waveform has a logic 1 for 1 ms and a logic 

0 for 7 ms in each period. 
(a) What is the period of the waveform?  (2 marks) 

 
Answer  
  
  
  
  
  

 
(b) What is the frequency of the waveform? (2 marks) 

 
Answer  
  
  
  
  

 
(c) What is the duty cycle of the waveform ?  (3 marks) 

Answer  
  
  
  

 
(d) What is the average rise time, tLH and fall time tHL if the 

gate used to generate this waveform is a type 74LS08? 
(See appendix for data sheets)   (3 marks) 

Answer  
  
  
  
  
  
  
  
  
  
  
Q2. (a) What is the binary equivalent of 10.375 ?   (3 marks) 
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Answer  
  
  
  
  
  
 
 (b) What is the number range of an 8 bit 2’s complement number? 
             (3 marks) 
Answer  
  
  
  
 
 (c) Express -42 as a 2’s complement number   (3 marks) 
 
Answer  
  
  
  
  
  
  
  
  
  
  
 
 (d) Express -0.1 as a 9 bit 2’s complement number. (3 marks) 
 
Answer  
  
  
  
  
  
  
 
 (e) Divide the 2’s complement number 10000011 by 00011001 
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      (4 marks) 
Answer  
  
  
  
  
  
   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
 (f) Add the BCD number 01100111 with 01011001 
       (4 marks) 
Answer  
  
  
  
  
  
  
  
  
 
 
Q3. 
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A
B

C

X

Y
 

Fig 1 
 
 (a) Identify the logic function X and Y  (2 marks) 
 
Answer  
  
  
  
 
 (b) Sketch the waveforms X and Y, taking into account the gate 

 propagation delays (assume all gates have a propagation delay of 
 8 ns)    (4 marks) 

Answer 
A
B

C

X

Y

A

B

C

 
 

 (c) What is the longest period when the Y output is incorrect ? 
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       (4 marks) 
Answer  
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Q4. 

X

A
B

C

 
Fig.2 

 
 (a) Simplify the circuit of Fig.2 using Boolean algebra. 
        (3 marks) 
 
Answer  
  
  
  
  
  
  
  
  
  
 
 (b) Draw the simplified logic circuit and construct the truth table 
       (2 marks) 
Answer  
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Q5. (a) Draw the Karnaugh map for the standard SOP expression 

ADCBABDCABCDABCDABCDCBADABCDABCDBACDABCDABCDX ++++++++++=  
      (4 marks) 
Answer  
  
  
  
  
  
  
  
  
  
  
 
 (b) Use the map to obtain a minimized expression for X 
       (4 marks) 
Answer  
  
  
  
  
 
 (c) Draw the logic diagram for the minimized expression for X 
       (2 marks) 
Answer  
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Q6. A silicon foundry(โรงหลอ) factory has an airlock to prevents entry of 

polluted air into a cleanroom where wafers are processed as shown in 
Fig.3 

Person/Suit Detector  Alarm S

Pressure sensor  Alarm P

Door A Door B

Factory

Clean Room  
Fig.3 

 
  Personal are required to put on a cleanroom suit(สูท) when 

entering the cleanroom before opening Door B and are required to 
take it off before opening Door A. 

  Sensor on the person and suit cause an alarm S if these rules 
are broken. 

  A pressure sensor causes an alarm P if the airlock pressure 
rises above the cleanroom pressure. 

  Door A maybe opened if a person wishes to enter the airlock 
from the factory and Door B is closed and there is not a person 
already in the airlock. 

  Door B maybe opened if a person wishes to enter the airlock 
from the cleanroom and Door A is closed and there is not a person 
already in the airlock. 

  A person in the airlock may open door A without a suit or 
Door B with a suit. 

  Suit alarm S is activated if a person in the airlock tries to open 
Door A with a suit or Door B without a suit. 

  Pressure alarm P is activated if the pressure in the airlock rises 
above the pressure in the cleanroom. 
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(a) Develop a logic to open and close Doors A, B (8 marks) 
 

Answer  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

(b) Discuss the use of alarms S and P   (2 marks) 
 

Answer  
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Q7. Fig. 4 represents a multiplier circuit that takes two-bit binary 

numbers x x1 0 and y y1 0 and produces an output binary number z z z z3 2 1 0  that 
is equal to arithmetic product of the two input numbers (14 marks) 

 

Multipier
circuit

X0

X1

Y0

Y1 Z1

Z0

Z3

Z2

LSB

MSB

LSB

LSB

 
Fig. 4 

 
 (a) Design the logic circuit for the multiplier. 
Answer  
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 (b) Draw the logic diagram by using only NAND gate for output Z1 
of Q7. (a) (6 marks) 



Student ID : Name:  13
 Appendix 
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