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Q1

Q2

(a)

(b)

(a)

(b)

The circuit in Figure Q1(a) is used to drive an LED with a voltage source. The
circuit can also be thought of as a current amplifier with a proper design where

Ip>1;.

(1)

(ii)

Based on the circuit given, derive the expression for /p in terms of /;and
the resistors.

(7 marks)

Design the circuit to have /p =8 mA, and /;= 1.2 mA for V;=7V. Use
Rr=56 kQ.

(4 marks)

A Schmitt Trigger circuit is shown in Figure Q1(b).

(1) Determine the upper threshold voltage, Vur, and lower threshold
voltage, V., of the circuit.
(4 marks)
(i1) Sketch the output waveform if the input waveform Vi is as shown in
Figure Q1(b)(ii). Label clearly the output waveform.
(5 marks)
(1) Design an active filter using non-inverting amplifier that will produce a
frequency response as shown in Figure Q2(a). The bandwidth of the
filter is 30 kHz. Use a capacitor value of 10 nF.
(9 marks)
(i1) Draw the circuit and clearly label it.
(5 marks)
Derive the transfer function of the filter in Q2(b).
(6 marks)
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Q3

Q4

(a)

(b)

(a)

(b)

(c)

Figure Q3(a)isa block diagram of an amplifier (dotted box) utilizing a negative
feedback. For this figure:

(1) Determine the type of the amplifier and the feedback topology used.
(2 marks)

(ii)  Derive the relationship between the output impedance without feedback
(Zo) and the output impedance with feedback (Zor).
(8 marks)

(iii)  Discuss how the negative feedback can improved the output impedance
of the amplifier.

(2 marks)
An amplifier system without feedback has the following specifications:

Open loop gain: 120
Input impedance: 60k€2
Output impedance: 3k$2

(1) If the amplifier system employs a negative feedback and the close loop
gain is 9.2, calculate the with system feedback factor, /.
(2 marks)

(i1) Suppose the negative feedback topology used for the amplifier system
in Q3(b)(i) is a current shunt feedback, determine the amplifier, input
impedance and output impedance of the amplifier with feedback.

(6 marks)

Explain a Barkhusen criteria that must be fulfilled by an oscillator.

(4 marks)
Refer to the circuit shown in Figure Q4(b).
(1) Calculate the period, frequency of oscillation and duty cycle for the

output waveform (Vo).

(6 marks)
(i1) Draw and clearly label the output waveform (Vo).

(4 marks)

Design the oscillator shown in Figure Q4(c) by finding the value of the
capacitors Cp and Crto achieve a gain of 20 and oscillating frequency of 20 Hz.
Assume the inductor L = 10 mH. T T ——

TTIYIYT

ERBUK A mats
CONFIDENTIAL

U'S)



CONFIDENTIAL BEL 30403

Q5

(a)

(b)

A centre-tapped rectifier with transformer coupled is supplied by 200 sin ot \Y%
input voltage. The turn ratio of the transformer used is 4:1. The diodes used are
silicon IN4001 and connected to a load resistor of 100 € at the output.

(1) Determine the voltage at secondary winding parallel with primary
winding and the dc voltage across the load resistor.

(4 marks)

(i) A capacitor filter is connected to the circuit in Q5(a)(i) to eliminate the
fluctuations in the output voltage of the centre-tapped rectifier. Draw
the new circuit from the input section at the primary up until the load
resistor. Sketch and label the ripple of the output voltage and show
clearly the dc voltage level. Determine the values if /= 120 Hz and
capacitor of 1000 pF is used. Show all calculations.

(8 marks)

(iii)  Find the ripple factor for the circuit in QS5(a)(ii).
(3 marks)

For the circuit in Figure Q35(b), calculate the approximate values of output
voltage Vo, input current /g2, load current /; and collector current Isy. Given:
R>=10Q, V7=6.8V. R3=2.5kQ, Ry=7.5kQ and R, =50 Q.

(5 marks)

— END OF QUESTIONS -
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Table 1 : List of formula
Inverting Amplifi PR
nverting Amplifier A =—"=-—
ng P ! v R
, . V. R,
Non-Inverting Amplifier 4, ==l —
|4 R,
Inverting Summing Vo= &V M R, v +§—/V
Amplifier . R, ‘ R, ? R, 4
Non-Inverting Summing vo=l1+ ﬁ R, i 3 X, %
Amplifier ! R )\R,+R, ' R,+R, ’
s § g r R/ Rz i R/ I
Subtracting Amplifier Vo= 1+— L Y, meemmaaly
R )\ R, +R, R +R,
) 2R \[ R
Instrumentation Amplifier A=A 4,= L P g
vm R.\‘ R3
i 1 1 =
Integrator v,(1)= RO V() di+V, (1)
; dr (f)
Differentiator V,(r)==RC dr
R R
Vs o gy = —2—(£V Y+ —— (Vs
Schmitt Trigger Uy or L11 RI n R2 ( nm(mnx)) R[ s R2 ( RIET )
- . . 1
Cut-off frequency for a f. = - 3
filter 27 R(
v R (.
. A (s)=-2=|1+-—2L
1%t order Low Pass Filter ' (S) 14 [ R, ](1+SRCJ
d . 44,~(S)=L,L(S)= g A
2"¢ order Low pass filter V (RCs) +(3—A4,,)RCs +1
14 R, 1
: : , A (s)=—2=1+2L || ——
13 order High Pass Filter (8) v ( R, j [+ 1
SRE—)fmr .
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Table 1 : List of formula (cont.)

A () =22 () =

2" order High Pass Filter V. , + |
(sRC)  sRC
Negative feedback — Gai 4_—/1‘/4
egative feedback — Gain | 4, v 1 g
Positive feedback — Gai g ot
ositive feedback — Gain Sy
v, 1
ﬂ — =t

Y
Vv, 5 y 1 6
, 1= 3 paea | T 3p3 3
w R°C o' R'C wRC

Vi 1
i msalllator or f=-t= =
Phase shift oscillator v (1 —S(U'R'C')-i—j(ﬁ(z)RC—(U"RJCJ)

1 J6

— OF ==
27 RCJ6 . 2w RC

. . . -fl) =

Wien bridge oscillator 27\ RR,C\C,

# 1 C o= a5
Colpitts Oscillator oon LC, Y+,

|
; B B L.= L +L

Hartley Oscillator 2x|CL,, !

£ e 1
UJT relaxation oscillator ©ORCoInfl (1 -1)]
Triangular-wave fm I R petnsete “ﬁ:{:%.,.;:-_ %}ﬂ"”“_ﬁi
Oscillator T 4ARC R, i F I RIDUNSL

10 CONFIDENTIAL



CONFIDENTIAL

BEL 30403

FINAL EXAMINATION

PROGRAMME CODE : BEJ

SEMESTER/SESSION : SEM 1/2019/2020
COURSE NAME : ELECTRONIC CIRCUIT ANALYSIS COURSE CODE : BEL 30403
AND DESIGN
Table 1 : List of formula (cont.)
1 1 R
S Oscillator f=7= 1+ ey
quare-wave Oscillator 2RCln[ j .+ R,
~
-1
v.(1)=v.(0)+(v () =v.(0)) (l—e )
Capacitor voltage _
¢ © v, () +(1.(0) = v () e "
T =i =1,In2=0.693(R,+R,)C,
T =1,=1,In2=0.693R,C,
7‘ = 7—;” + 7-‘\
Astable Multivibrator
fe 1.44
' (R, +2R,;)C,
T R,
D=—"—_%x100% = i i x100%
n + \ RI +2R2
Monostable Multivibrator T=11RC,
ripple voltage (rms) V.,
Ripple Factor % p = PP 8e (1mS) _ Frovm 100
dc voltage Ve
= l'//'(/7—/)) . I/n(p)
rirms) 2\/§ 2\/§fCR/
i , I '” pep) N If’u(p) qul>< ")
Illl/)('l = o) ——’)- I/l'(/J-/’) x/‘c_‘R: /C
Half-wave rectifier with a filter &= : I i
. /r'(/'m\) " 1 _ V(J[DC) < Vo[p)
Vi 23fCR, WOROR
B —-————-‘“g
rORRIIK
Jo AN i AR &
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Table 1 : List of formula (cont.)
4 /

ofp) _ _ ‘o(bC)

V_ = r(p—p)x —
03 af3fer a3pc

1% =V I/r(/i-m
oDy T T op) 2
Full-wave rectifier with a filter S » )
, _ o -~ o(p

Yirm =50 2/CR,

= Vr'(/'//r\) » 1 ] _ VU(DC) o VD[P)
Vi 43fCR, g TR
Rectifier with Additional RC N \_(L
ﬂlter r(rmy) " R rrms)
Inductor Filt re 2
nauctor riter =
2wl
r r R £ R” I y J
IUEIH[ ]RZ _] Vo=V +Vy

Shunt regulator

. g o Bl e . | R+R,
Series regulator ¥, = IR, LV, +V,) V. = LZ( IRI ]
: _ R,
Adjustable IC regulator Vo=r, [1 + ?J+ Iy Ry
»
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