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Q1 (a) A voltage detector circuit is required to have the following features:

e identifies -3V as the minimum input limit and produces output of 15V,
e identifies 3V the maximum input limit and produces output of -15V

(i) Show a possible circuit design to satisfy the requirements in Q1(a).
(6 marks)
(if) Prove that the circuit in Q1(a)(i) could achieve the requirements set in Q1(a)
by showing input-output relationship diagram.
(4 marks)

(b) Next, the circuit in Q1(a) is modified such that it meets these conditions:

e identifies -2.5V as the minimum input limit and produces output of -10V,
e identifies 2.5V the maximum input limit and produces output of 10V

(1) Show a possible circuit design to satisfy the requirements in Q1(b).
(6 marks)

(i) Show the input-output waveform to prove that the circuit design in Q1(b)(i)
could achieve condition mentioned in Q1(b).
(4 marks)

Q2 (a) ‘Suppose a 4G-LTE service provider operates their services in a band spectrum
between 1830 MHz and 1880 MHz. As a system engineer, design an active filter that
possesses these criteria:

e has maximally flat response,
e has a maximum roll-off of 40 dB/decade, and
e has a maximum gain of 72 dB.

(12 marks)
(b) Verify that the filter design in Q2(a) meets the requirement by calculating quality

factor of the filter, and the corresponding frequency response.
(8 marks)

ek mEBRDE % : & !
TERBURA |

CONFIDENTIAL



CONFIDENTIAL BEL 30403

Q3 A new system has been proposed to reduce call drop rate in the Ayer Hitam region. The
system consists of a circuit block diagram as shown in Figure Q3 that has the following
features:

e amplify the input current with attenuation factor of 2 x 10™*
e the open-loop gain, A, is not less than 20,000.

(a) Design a feedback circuit that satisfies the requirements by determining the circuit
configuration and its closed-loop gain value.

(6 marks)
(b) Determine the following:
(1) ratio %
(i)  ratio -ZEZ
(iii)  ratio Zz—f
(iv)  ratio %
(10 marks)

(c) Analyse if there is improvement in received signal by implementing the circuit
design shown in Figure Q3.
(4 marks)

Q4 As part of a team project, you are assigned to design an oscillator circuit features the
following requirements: '

e the output signal has 180° phase shift
e frequency of oscillation at 4 kHz

(a) Propose a circuit design that meets all the requirements by showing;:
e values of all required components

e acomplete circuit configuration
(12 marks)

(b) Predict the possible output waveform by showing input-output waveform and the

corresponding gain.
(8 marks)
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Q5 (a) Design aregulator circuit that meets these requirements:

e it regulates output voltage at 5.6V from a 12V input voltage
e voltage regulation by drawing current from load
e contains only passive elements

Show a complete circuit configuration with values of all required components.
(12 marks)
(b) Analyse TWO (2) possibilities that cease voltage regulation mechanism in the

circuit designed in Q5(a). Support your analysis with the appropriate examples.
(8 marks)

- END OF QUESTIONS -

CONFIDENTIAL



CONFIDENTIAL BEL 30403

FINAL EXAMINATION
SEMESTER / SESSION : SEM I1/2016/2017 PROGRAMME CODE : BEJ
COURSE NAME : ELECTRONIC CIRCUITS COURSE CODE : BEL 30403

ANALYSIS AND DESIGN

Signal Input Output

S ml 0]
P
BO B

Feedback

Figure Q3
"
DR A
[ TERBUES
3

CONFIDENTIAL




CONFIDENTIAL

BEL 30403
FINAL EXAMINATION
SEMESTER / SESSION : SEM II1/2016/2017 PROGRAMME CODE : BEJ
COURSE NAME : ELECTRONIC CIRCUITS COURSE CODE : BEL 30403
ANALYSIS AND DESIGN

Table 1 List of formula

Inverting Amplifier y v R,
v R
Non-Inverting Amplifier vV R,
4, =—2=1+—

Inverting Summing Amplifier

Non-Inverting Summing
Amplifier

+ +
Subtracting Amplifier R R
|1+ | -,
R )\ R, + R, R +R,
Instrumentation Amplifier 'R\ R
A=A 4 =—o =142 || 2
vin Rx R3
Integrator 1 ¢n
ty=——| V(t)dt+V (¢
()= [V ) e, (1)
Differentiator av, (z‘)
V,(t)=—RC—
dt
Schmitt Trigger R, R

VUTP or LTP — m (il/oul(max)) + RIT]Rz(VREF)

Cut-off frequency for a filter

1

Je=2zRC
1** order Low Pass Filter ) 1
4 (s)=Lo—[14 e ( J
% R )\1+sRC
2" order Low pass filter vV A
F 4,(5)=22(s) =

vV (RCs)* +(3—A4,,)RCs +1

1

1%t order High Pass Filter

1 -
v B
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Table 1 List of formula (Cont..)

2" order High Pass Filter 4 ()= Vo (5)= Ay,
V,- 1 - AV() +1
(sRC)*  sRC

Negative feedback — Gain v, 4

T, 1+ p4
Positive feedback — Gain 4 = A4

rT1C B4
Phase shift oscillator v 1

_Yr _
RRCeur s
@ B 4 @’ R'C*  wRC

or e 1
V, (1-50’RC*)+ j(6wRC -0’ R'C?)
PSR S
27 RC6 27 RC
Wien bridge oscillator /= 1
* 27JRR,CC,
Colpitts Oscillator /= 1 c - M
© 2mLC, GG
Hartley Oscillator f = 1 L =L+1,
27,JCL,,
UJT relaxation oscillator /= 1
* R.C,In[l/(1-1n)]
Square-wave Oscillator 1 1 R,
S=7= 1+ PR +r
2RCIn (j o
1-p
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Table 1 List of formula (Cont..)

Triangular-wave Oscillator

1 R,

Ty

Capacitor voltage

v, (1) = v, (0)+ (v, (%) v, (0)) (1 —e‘/’)
=, (0)+ (v, (0)—v,(0)) & *

Astable Multivibrator

T (R +2R)C,

D=—tn_x100% =21t %
.+, &+2R,

m S

x100%

Monostable Multivibrator

T=1.1RC,

Ripple Factor P v
pp 0y — ripple voltage (rms) _ Ve 100
dc voltage A
Half-wave rectifier with a filter Vi ) Voo
I/r(rms) = . ~ k
23 23 fCR,
V. o=V _@ v o Vo(p) _ [o(Dc')
o(DC) o(p) 2 r(p-p) fCRL fC
- I/r(rmv) . 1
Ve 2\EfCRL
Full-wave rectifier with a filter V v, ias v, . I,
T 03 4B fCR, 43 fC
V ]
V. =V - r(p-r) ’w___“_w‘._——‘ -
o(DC) o(p) ——— il - ,::-'/ A
2 y%‘. g“' ‘&!{2 gé; EL,\ %«ﬁ»—ffk\
v _ ]o(DC) ~ Vo(p) ¥ .“ e I
Wl 3R 2F0R, .
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Table 1 List of formula (Cont..)

_ I/r(rmx) ~ 1
Voe 4B fCR,
Rectifier with Additional RC ; KXo
V ~—=V
filter r(rms) R r(rms)
Inductor Filter R,
F= £
3\/§a)L

Shunt regulator

KE%(&+&j
2

R+R
Vo= —1—2(V,
2B

VB = Vz + VBE

Series regulator

Adjustable IC regulator
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