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	Question 1
(a) Design a 5.6V voltage regulator using a zener diode and series resistor to provide a load with 250mA from 12V unregulated supply. For the design select a suitable zener diode from the data sheet below.
	


(6 marks)

	Answer
From the data sheet select the BZX79C5V6 zener diode.
Iz = 5mA
P = Iz × Vz = 5×10-3 × 5.6 = 28mW (this is within the max power for the diode Pmax = 500mW)
Is = IL + Iz = 250 + 5 = 255mA
And voltage drop across Rs = 12- 5.6 = 6.4V
 Rs =  = 25.1
Rated at 255×10-3 × 6.4 = 1.63W
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(2 marks)



(2 marks)





(2 marks)

	(b) Figure Q1.1 show an example of a load line for a transistor amplifier. Sketch the load the load line to show the position of quiescent current and the condition of the input signal for each of the biasing condition of the following transistor amplifier:
· Class A
· Class B
· Class AB
	
(6 marks)

	Answer
Class A
[image: ]
Class B

[image: ]Class AB
[image: ]

	
(1 mark each for correct position of quiescent current)

(1 mark each for correct drawing of the input signal)

	(c) State the biasing classification and requirements for a Tuned Amplifier.

	(2 marks)

	Answer
Tuned amplifier is class C and this is achieved by the device is biased beyond its cut-off held hard-off. The input signal must overcome this turn-off bias and then turn the device on in order to produce current flow in the load. 

	


(2 marks)

	(d) From the circuit calculate:
i) The resonant frequency
ii) The quality (Q) factor
iii) The bandwidth of the amplifier.
	


(6 marks)

	Answer
i) Fr = 
Fr = 15.92kHz
ii) Q = 
Q = 40.01
iii) Bandwidth = 
Bandwidth = 397.89Hz

	(2 marks for each part)
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	Question 2
(a)  	Figure Q2.1 shows the block diagram for a negative feedback amplifier. Using the block diagram derive the formula for the closed loop gain for the system.

	

(5 marks)

	Answer
VS = Vin - V
Vout = Ao × VS
VS = 

V = Vout
So	 = Vin - Vout
Vout = (Vin - Vout)×Ao
Vout = AoVin - AoVout
Vout + AoVout = AoVin 
Vout(1 + Ao) = AoVin 

So voltage gain, Av = 

	













(5 marks)

	(b)  	Figure Q2.2 shows a series of electronic systems including the gain or loss of each block.
i) Determine the dB value of each block
ii) Calculate the overall gain of the system
								
	


(4 marks)

	Answer
A = 20log (20) = 26.02dB
B = 20log (105) = 40.42dB
C = 20log (0.5) = -6.02dB
Overall gain = 26.02 + 40.42 – 6.02 = 60.42dB

	(1 mark for each correct part)

	(c)  	State the characteristics for an ideal operation amplifier.

	(5 marks)

	Answer
· Infinite voltage gain.
· Infinite input impedance.
· Zero output impedance.
· Infinite bandwidth.
· Zero input offset voltage (i.e., exactly zero out if zero in).
	(1 mark for each answer)



	(d)  	Using an operational amplifier design a circuit that produce -20V for an input value of 40mV.
	
(6 marks)

	Answer




Rf = Rin × 500
Student to select a suitable for Rin i.e. let Rin = 1k
Rf = 1 × 500 = 500k
	








[bookmark: _GoBack]
(3 marks for correct circuit)










(3 marks for calculation)
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	Question 3
(a)  	Produce a sketch to show how an OR gate can be constructed using only NAND gates.
	

(2 marks)

	[image: ]
	
(2 marks)

	(b)  	Figure Q3.1 shows a logic circuit containing a number of gates.
i) Produce the truth table for the circuit
ii) State the Boolean equation for the circuit and simplify the equation.
iii) Use DeMorgan theorem to change the equation to contain only NAND function and redraw the circuit using only NAND gates.
	



(12 marks)

	Answer
i) Truth table
	A
	B
	C
	X

	0
	0
	0
	1

	0
	0
	1
	0

	0
	1
	0
	1

	0
	1
	1
	1

	1
	0
	0
	0

	1
	0
	1
	0

	1
	1
	0
	1

	1
	1
	1
	0



ii) Boolean equation
X = 
X = 
X = 

iii) DeMorgan
 = 
 = 
X = 

[image: ]

	


(1 marks each for the correct position of the logic 1 outputs)







(3 marks)





(2 marks)


(3 marks for the diagram)

	(c)  	TTL (Transistor-Transistor Logic) and CMOS (complementary metal-oxide-semiconductor) are classification of integrated circuits used in logic design work. Explain the differences between TTL and CMOS technology.

	

(6 marks)

	Answer
· CMOS circuits do not draw as much power as TTL circuits while at rest. However, CMOS power consumption increases faster with higher clock speeds than TTL does. Lower current draw requires less power supply distribution, therefore causing a simpler and cheaper design.
· Due to longer rise and fall times, the transmission of digital signals becomes simpler and less expensive with CMOS chips.
· CMOS components are more susceptible to damage from electrostatic discharge than TTL components.
· CMOS components are typically more expensive than TTL equivalents. However, CMOS technology is usually less expensive on a system level due to CMOS chips being smaller and requiring less regulation.
	











(6 marks)
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	Question 4
(a)	Produce a sketch of the logic circuit for a D type flip-flop using only NAND gates.

	
(4 marks)

	Answer
[image: G:\d.png]

	
(4 marks)



	(b)	Figure Q4 shows a 6-state up counter. Design the counter using a series of JK flip-flop, the design work must include:
· Transition table
· Karnaugh maps
· Final circuit diagram.
	


(16 marks)

	Answer
Transition Table
	Present
	Next
	

	A
	B
	C
	A
	B
	C
	JA
	KA
	JB
	KB
	JC
	KC

	0
	0
	0
	0
	0
	1
	0
	X
	0
	X
	1
	X

	0
	0
	1
	0
	1
	0
	0
	X
	1
	X
	X
	1

	0
	1
	0
	0
	1
	1
	0
	X
	X
	0
	1
	X

	0
	1
	1
	1
	0
	0
	1
	X
	X
	1
	X
	1

	1
	0
	0
	1
	0
	1
	X
	0
	0
	X
	1
	X

	1
	0
	1
	0
	0
	0
	X
	1
	0
	X
	X
	1



Karnaugh Map
		
	BC
	
	
	
	

	A
	
	00
	01
	11
	10

	
	0
	0
	0
	1
	0

	
	1
	X
	X
	X
	X

	
	
	JA = BC



	
		
	BC
	
	
	
	

	A
	
	00
	01
	11
	10

	
	0
	X
	X
	X
	X

	
	1
	0
	1
	X
	X

	
	
	KA = C




	
	
	

		
	BC
	
	
	
	

	A
	
	00
	01
	11
	10

	
	0
	0
	1
	X
	X

	
	1
	0
	0
	X
	X

	
	
	JB = 



	
		
	BC
	
	
	
	

	A
	
	00
	01
	11
	10

	
	0
	X
	X
	1
	0

	
	1
	X
	X
	X
	X

	
	
	KB = C




	
	
	

		
	BC
	
	
	
	

	A
	
	00
	01
	11
	10

	
	0
	1
	X
	X
	1

	
	1
	1
	X
	X
	X

	
	
	JC = 1



	
		
	BC
	
	
	
	

	A
	
	00
	01
	11
	10

	
	0
	X
	X
	1
	X

	
	1
	X
	1
	X
	X

	
	
	KC = 1






Circuit

 (
J
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K
B
J
C
Q
C
K
C
A
B
C
1
)







	






	


(6 marks)









(6 marks)






















(4 marks)
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