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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.
[image: ]
(6 marks)

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

(c) State the biasing classification and requirements for a Tuned Amplifier.
(2 marks)
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(d) Figure Q1.2 shows a tuned amplifier circuit.
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Figure Q1.2

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


	Total marks for Question 1 = 20

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.
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Figure Q2.1
(5 marks)
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Figure Q2.2

i) Determine the dB value of each block
ii) Calculate the overall gain of the system
(4 marks)

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

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


Total for question 2 = 20 marks




QUESTION THREE

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

(b)  	Figure Q3.1 shows a logic circuit containing a number of gates.
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Figure Q3.1

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)

(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)


Total for question 3 = 20 marks



QUESTION FOUR

(a)	Produce a sketch of the logic circuit for a D type flip-flop using only NAND gates.
(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.
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Figure Q4
(16 marks)


Total for question 4 = 20 marks
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Absolute Maximum Ratings * T, - 25:c uniess onenvise noted

Symbol Parameter Value Units.

Pp Power Dissipation 500 mw
@ TL <75°C, Lead Length = 3/8"
Derate above 75°C 40 mwW/°C
T, Tste Operating and Storage Temperature Range -65 to +200 °C
“These atings are g valies above Wi the sericeabily of s iode may b Impaired.
Electrical Characteristics r,-2sc uness omenvise notes
Devi Zener Voltage (Note 1) Z; @1z () Leakage Current Tc (mV/°C) C (pF)
evice Min. Max. Iz (mA) Max. I (LA) Vg (V) Max. | Vz=0,f=1MHz

BZX79C2Vv4 22 26 5 100 100 1 0 255
BZX79C2Vv7 25 29 5 100 75 1 0 230
BZX79C3V0 28 3.2 5 95 50 1 0 215
BZX79C3V3 31 35 5 95 25 1 0 200
BZX79C3V6 34 3.8 5 90 15 1 0 185
BZX79C3V9 37 41 5 920 10 1 +0.3 175
BZX79C4V3 4 46 5 920 5 1 +1 160
BZX79CaV7 44 5 5 80 2 +0.2 130
BZX79C5V1 48 54 5 60 2 2 +1.2 110
BZX79C5V6 52 6 5 40 1 2 +25 95
BZX79C6V2 58 6.6 5 10 3 4 3.7 920
BZX79C6V8 6.4 72 5 15 2 4 45 85
BZX79C7V5 7 79 5 15 1 5 53 80
BZX79C8V2 77 8.7 5 15 0.7 5 6.2 75
BZX79C9V1 8.5 9.6 5 15 05 6 7 70
BZX79C10 94 10.6 5 20 02 7 8 70
BZX79C11 10.4 1.6 5 20 0.1 8 9 65
BZX79C12 1.4 127 5 25 0.1 8 10 65
BZX79C13 12.4 14.1 5 30 0.1 8 1 60
BZX79C15 13.8 15.6 5 30 0.05 10.5 13 55
BZX79C16 15.3 17.1 5 40 0.05 12 10.4 14 52
BZX79C18 16.8 19.1 5 45 0.05 126 129 16 47
BZX79C20 18.8 212 5 55 0.05 14 14.4 18 36
BZX79C22 208 233 5 55 0.05 15.4 16.4 20 34
BZX79C24 228 25.6 5 70 0.05 16.8 18.4 22 33
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