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Question 1
(a)
What is the graphical Volt-ampere characteristic plot of the normal silicon diode and

ideal- diode model?
[10 marks]
(b)

Using the approximate characteristics of a diode, calculate the Voo and Vr for the

circuit below.

i

]
E = 30V R 1.5k

==

Fig:1(b) Diode circuit
[6 marks]

Question 1 continues on the next page...

Please turn the page
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...Question 1 continued

(c)
Using the approximate characteristics of a diode, calculate the current | in the circuit

below

20V
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Fig:1(c) Diode circuit
[9 marks]

Total 25 marks
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Question 2

(a) A voltage regulator circuit using Zener diode is depicted in Fig. 2 (a). Given Vs=
30V, Vz=8V, Pz=5W, Rs= 10 Q. Calculate the allowable range of RL (load

resistance) for safe operation.

[15 marks]

Vs (j

RL§

Fig.2(a). A voltage regulator circuit.

(b) Draw the output waveform of following circuits if an AC sine wave Vs= 22sin(900t)

is applied. Use the non-ideal.diode models in Fig. 2(b).

(i)

Vs

(ii)

D1

D2

Fig.2(b). Diode circuits.

[5 marks for each question, total 10 marks for (b)]

Total 25 marks
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Question 3

a) A source with an internal voltage of Vs= 10 mV rms and an internal resistance of Rs=
200 Q is connected to the input terminals of an amplifier having an open-circuit voltage
gain of Avoc=1000, an input resistance of Ri= 2kQ, and an output resistance of Ro= 1kQ).
The load resistance of R.= 5kQ. See Fig 3(a)

Fig.3(a): a source, amplifierand load circuits

(i) Find the voltage gains, Avs= Vo/Vs andiAv= VolVi
[12 marks]

(i) Find the current gain and power'gain,

[4 marks]

b) Find the overall simplified model for the cascade connection of Fig.3(b).

R,.| Rl.l:
- oo+ 10 +
' Ry N 00w . g R . . Ry
R 1 MO <—> 2008y vy 1500 10w, v, 100 0
- 0000000 . AN - —_/'\_—“__/'
First stage Second stage Load

Fig.3(b): A cascaded amplifier circuit

[9 marks]
Total 25 marks
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Question 4

(a) Draw a table to compare the operation regions, i.e. Cutoff, Saturation, Active
linear and Break-down of a transistor in term of Is or Vce characteristics, BC and
BE junctions and operating mode.

[12 marks]

(b) A BJT circuit used to as a switch is shown in Fig. Q4. Given that Gain =200,
assume the circuit in the active region where VBE=0.7V. Confirmwhether the
following circuit is operating in active region.

[13 marks]

5V

*
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3K
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Fig.Q4: Transistor as an amplifier

Total 25 marks
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Question 5

For the voltage-divider bias circuit (Fig Q5) below, calculate the following:

(@) Isa
(b) lca
(c) Vcea
(d) Ve
(e) VE
(f) Vs

§9.l kil
0.68 kL2

Fig.Q5: Voltage Divider Circuit

[7 marks]
[3 marks]
[4 marks]
[4 marks]
[4 marks]
[3 marks]

Total 25 marks
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Question 6

(a) An operational amplifier has high input impedance and low output impedance.

Briefly explain why this is desirable.
[6 marks]

(b) Fig.6b is a diagram of a summing inverting negative feedback operational
amplifier circuit with two inputs V1 and V2 and an output Vo. What is/the value.of Vo
if V1=2.5V and V2 = 5V

[4 marks]

10k

V1= 2.5V O—I“:|~| U1
\ O Vout
R v
V2= 5V

10k OFAMP

0]
0]

oV
Fig.6b: Summing amplifier

c) Determine the input'voltage (Vin1) from a cascaded operational amplifier circuit as

shown in Fig.QBc. 401 [7
marks]
24 kn f
A By
24 ko _:V'\{"v
24 k0 24k
—AMy——+— + ooy

Fig.Q6c¢: A cascaded operational amplifier circuit.

Question 6 continues on the next page...
Please turn the page
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...Question 6 continued

d) Briefly define the term common mode rejection ratio. An amplifier has a CMRR of
82 dB. Restate this CMRR as an arithmetic ratio e.g. x:1, where x is a numeérical value.

[8 ' marks]

Total 25 marks

End of Questions

Formula sheet follows over the page
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EEE4014 Formula sheet

These equations are given to save short-term memorisation of details of' derived
equations and are given without any explanation or definition of symbolsjthe student
is expected to know the meanings and usage.

Ohms law: V=RI
Power : P=1V
Voltage divider: Vri=Vs(Ri/(Ri+Rs))
Current gain: Ai=lol/l;
Power gain: Apr=Po/Pi=Volo/Vili = AvAi
Bipolar Transistor:

lc=Bls

r- = V1/ls , where MV/1=0.026V
MOSFET:

Ve=(R2/(R1+R2) ) * Vb
Ve= Ves*+Rslp
Io=K(Vaes=Vt)?

Vps=Vpp.-(Rp+Rs)*Ip

Please turn the page
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Operational Amplifier:

&—14_&
v R, =~ e Non-inverting
AN A A Ty
v, __R‘{Ra +R—b+RJ——Rij_;R—j ------------- Multiple Inputs
v, _—R Invertin
-——r verti
Vo R °

End of formulae sheet
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