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Please make sure that this question paper has TEN (10) printed pages including the front page before you
start the examination.

[Sila pastikan kertas soalan ini mengandungi SEPULUH (10) muka surat yang bercetak termasuk muka hadapan
sebelum anda memulakan peperiksaan.]

This question paper has SIX (6) questions. Answer THREE (3) questions in Part A and all questions in
Part B.

[Kertas soalan ini mengandungi ENAM (6) soalan. Jawab TIGA (3) soalan dalam Bahagian A dan semua soalan
dalam Bahagian B.]
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Part A
[Bahagian Af

Question 1
[Soalan 1J

(@) State THREE (3) basic configurations of Bipolar Junction Transistor (BJT) amplifiers.
[Nyatakan TIGA (3) konfigurasi asas bagi penguat Transistor Simpang Dwikutub (BJT.]
[3 Marks / Markah]

(b) Compare THREE (3) basic amplifiers in terms of the voltage and current gains.
[Bandingkan TIGA(3) penguat asas dari segi gandaan voltan dan arus, 7 [3 Marks / Markah)

(¢)  For the Common-Emitter amplifier circuit shown in Figure 1, let = 150, VA = 150
V,VT=26 mV and VBE=0.7 V.
[Untuk litar penguat pemancar-sepunya yang ditunjukkan di Rajah 1, Bigr f= 150, VA= 150V, ¥T=
26 mV and VBE = 0.7 V.]

Vi=+5vy
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Determine the values of?
[Tentukan nilai bagi;]

(i) quiescent base current, Ipg and collector current, Icg,
[arus tapak quiescent, Ipg dan arus pemungut quiescent, Ico] [4 Marks / Markah]

(ii) transconductance, g,
[kealiran-pindah, g,.] {1 Mark / Markak]

(iti) diffusion resistance, r, and small-signal transistor output resistance, r,
[rintangan resapan, r, and rintangan keluaran isyarat kecil transistor, v,,] [2 Marks / Markah)

(iv) sketch and label the small-signal equivalent circuit of the circuit shown in Figure 1.
[lakar dan labelkan litar setara isyarat-kecil untuk litar yang ditunjukkan di Rajah 1.]

[2 Marks / Markah)
(v) input resistance, R; and output resistance, R,
[rintangan masukan, R; dan rintangan keluaran, R,] [3 Marks / Markah]
(vi) small-signal voltage gain, A,.
[gandaan voltan isyarat-kecil, A,] [2 Marks / Markah)
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Question 2
[Soalan 2]

(8  Describe the operation of Bipolar Junction Transistor (BJT) amplifier.
[Huraikan operasi bagi Transistor Simpang Dwikutub (BJT).] {3 Marks/ Markah]

(b)  The parameters of the transistor in the Emitter-Follower amplifier circuit in Figare 2 are
=200, VBE=0.7V, VT =26 mV and VA = o, Given Vecc=8 V,Rs =200 Q,R1 =3
kQ, R2 =4.7 kQ, RE =390 Q and Cc = 2.2 pF.

[Parameter-parameter bagi transistor dalam penguat Pengikut-Pemancar dalam Rajah 2 ialah § = 200,
VBE=0.7V, VT =26 mV and VA = . Given Vec =8 V, Rs = 200$3, RI =3 k), R2 = 4.7 K}, RE = 390
QdanCec =22 uF.J

(i) Calculate the Thevenin resistance, Rry and voltage, Vrp.
[Kirakan rintangan Thevenin, Ry dan voltan, Vyg.] [4 Marks/ Markah)

(ii)  Determine the quiescent collector current, Ioq and voltage collector to emitter,

Vceq.
[Tentukan arus pemungut quiescent, I and voltan pemungut ke pemancar, Verp. ]
[3 Marks/ Markah]

(iii) Based on (if), sketch and label the DC load line for the amplifier circuit.
[Berdasarkan (%), lakar dan labelkan garis beban untuk litar penguat tersebut. ]
[2 Marks/ Markah]

(iv)  Determine the diffusion resistance, r, and transconductance, gm.
[Tentukan rintangan resapan, r, dan kealiran-pindah, g,.] [2 Marks/ Markah]

V) With the aid of a suitable diagram, determine the small-signal voltage gain, A..
[Dengan bantuan gambarajah yang sesuai, tentukan gandaan voltan, A, isyarat-kecil.]

[6 Marks/ Markah]
8
R1
Vo
Ve R2 RE
Figure 4
[Rajah 4]
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Question 3
[Soalan 3}

(8  Describe FOUR (4) advantages of Field Effect Transistor (FET).
[Terangkan EMPAT (4) kebaikan Transistor Kesan Medan (FET).] [4 Marks/ Markah]

(b)  With the aid of a suitable diagram, demonstrate the operation of NMOS transistor.
[Dengan bantuan suatu gambarajah, tunjukkan operasi suatu transistor NMOS.]  [6 Marks/ Markah}

(¢) The NMOS transistor in the Figure 3 has parameters: K, = 4 mA/V?, Viy=1.5Vand A
=0.Given VDD =12V, VGS8S =291 V,Rsi =2 k{2, R1 =162 k2, R2 =463 k), RS =
0.75 k€2 and RL =2 kf2.
[Trangistor dalam Rajah 3 mempunyai parameter: K, = 4 mA/V?, Vey = 1.5 V dan A = 0, Diberi VDD =
IZV,VGS=291 V. Rsi=21) RI =162 ), R2 = 463 k), RS =0.75 iQ dan RL = 2 i).]

)] State the type of the configuration as shown in Figure 3.
[Nyatakan jenis tatarajah seperti yang ditunjukkan dalam Rajalt 3.] [1 Mark/ Markah]

(ii)  Determine the value of the quiescent point for the drain current, Ing and the drain

source voltage, Vpso.
[Tentukan nilai bagi titik quiescent untuk arus saliran, Ing dan voltan saliran punca, Vspg ]

[2 Marks/ Markah]
(iii)  Sketch and label the small-signal equivalent hybrid-x circuit.
[Lakar dan labelkan litar setara hibrid-z isyarat-kecil ] [2 Marks/ Markah]
(tv)  Determine the small-signal voltage gain, A..
[Tentukan gandaan voltan isyarat-kecil, A,.] {5 Marks/ Markah)
[a]
a
>
R1 RD
Cc2
e
Rsl Cc1 \ w
A—IF—
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>

Figure 3
[Rajah 3]
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Question 4
[Soalan 4]

(a) Illustrate the structure of N-channel and P-channel for Junction Field Effect Transistor
(JFET).

[tustrasikan strultur bagi saluran-N don saluran-P untuk Transistor Simpang Kesan Medan (JFET).]
[4 Marks/ Markah)

) With the aid of a suitable diagram, demonstrate the operation of N-channel JFET.
[Dengan bantuan suatu gambarajah, tunjukkan operasi suatu transistor saluran-N JFET.]
[6 Marks/ Markah]

(¢)  Figure 4 shows a common-source circuit. The N-channel JFET parameters are: Ipss =
2mA, Vp=-2 Vand = 0. Given VDD = 15 V, RG = 50 kQ, RS =200 Q, RD = 8 kQ
and RL =2 kQ.

[Rajah 4 menunjukkan litar punca-sepunya. Parameter JFET saluran-N ialah: Ipss =2 mA, Vp = -2 V dan
A=0.DiberiVDD =15V, RG =50 k3, RS =200€C), RD =8 Kldan RL = 2 kQ.]

7] State the function of capacitors, C1 and C2.
[Nvatakan fungsi pemuat, CI dan C2.] [2 Marks/ Markah)

(ii)  Determine the value of the quiescent point for the drain current, Ing and the drain

source voltage, Vpsq.
[Tentukan nilai bagi titik quiescent untuk arus saliran, Ipp dan voltan saliran punca, Vspg]

[8 Marks/ Markah]
C1
“C?
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Figure 4
[Rajah 4]
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Part B
[Bahagian Bj

Question 5
[Soalan 5}

Figure 5 shows the Darlington of a multistage amplifier. The circuit elements are Vo = 20V, RI

=370 k), R2 = 150 k), RC = 2.2K) and RE2 = 1K).
[Rajah 5 menunjukkan tatarajah Darlington bagi penguat berbilang tahap. Elemen-elemen litar adalah Ve = 20V,
Ri =370k R2 = 150k, Re = 2.2 i) dan REz = | Q)]

Vee

Figure-S
[Rajah 5]

(a)  State the advantages of Darlington multistage amplifier in terms of current gain.
[Nvatakan kelebihan bagi penguat berbilang tahap Darlington dalam terma gandaan arus.]
{1 Mark / Markah)

(b)  Given that early voltages, Va; = Va, = o0, common emitter current gains, 8; = 8> = 100,
Vri = V2 = 0.026V, base-emitter voltages, Varon: = Veeonz = 0.7V and
Q point values of base currents, Ipg; = 0.138uA and Iggy = 13.93uA. Determine:
[Diberikan voltan-voltan awal V., = V,, = o, gandaan-gandaan arus pemancar sepunya, fi = fz = 100,
voltan-voltan terma, Vri = Vrz = 0.026V, voltan-voltan tapak pemancar, Veeon)! = Veeon2 = O.7V dan
nilai-nilai arus tapak titik-QO, 1801 = 0.138ud dan Isgz = 13.93uA. Tentukan:]

() the quiescent point values (Jegs, Iz Vergr and Veggs) for both transistor Q; and
Q2.

[nilai quiescent (Tcgr, Ico2, Veeg! dan VeEga) bagi kedua-dua transistor Q1 dan 02.]
[4 Marks / Markah)
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(i)  transconductances, g, and g,..
[kealiran-pindah, gm! dan gm2.] [2 Marks / Markah}

(iiiy  diffusion resistance, r,, and r,,.
[rintangan masukan tapak pemancar, rxi and re2.] [2 Marks / Markah]

(c) Sketch and label the AC equivalent circuit for multistage amplifier circuit shown in

Figure 5.
[Lakar dan labelkan litar setara A.U untuk litar penguat berbilang tahap dalam Rajah 5 .]
[4 Marks / Markah]

(d)  Derive and determine the value of small-signal voltage gain, A, for multistage amplifier
circuit in Figure 5,

[Terbit dan tentukan nilai gandaan isyarat-kecil, A, untuk litar penguat berbilang tahap dalam Rajah 5 .]
[6 Marks / Markah)
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Question 6
[Soalan 6]

(a) With the aid of diagram, sketch and label the collector current, I. versus time, wt
characteristics for Class A, B, AB and C power amplifiers.
[Dengan bantuan gambarajah, lakar dan labelkan ciri arus pemungut, ic melawan masa, wt.untuk
penguat kuasa kelas A, B, ABdan C.] [8 Marks / Markah]

(b) Figure 6 shows a power amplifier configuration composed of complementary transistor
pair 03 and Q4. All transistor are assumed to be matched with # = 100 and Vpg(npn) =
Ves(pnp) = 0.6V.

[Rajah 6 menunjukkan konfigurasi penguat kuasa yang terdiri daripada pasangan pelenghap transistor Qs
dan Q4. Kesemua transistor adalah dianggap sepadan dengan B = 100 dan Veg(npn) = Vgs(pnp) = 0.6V}

V*T + 20V

110 €2

Figure 6
[Rajah 6]
0] State the class of power amplifier configuration in Figure 6.
[Nyatakan kelas bagi konfigurasi penguat kuasadalam Rajah 6.] [1 Mark / Markah]
(iiy  For V1= 0V, determine all the quiescent bias currents,
[Untuk Vi = 0V, tentukan semua arus-arus pincang quiescent.] [1 Mark / Markah]
.. /10-
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(c)  Based on Figure 6, for V7= 15V, determine the following:
[Berdasarkan Rajah 6, untuk Vi = 15V, tentukan yang berikut:]

) output current, Jo.
farus keluaran, Io ] [1 Mark / Markah]

(ii)  emitter current, Iz3,
[arus pemancar, Ies.] [1 Mark / Markah]

(iii)  base current, [ps.
[arus tapak, Ip3.] [1 Mark / Markah]

(iv)  current across R, Ir;.
[arus merentasi Ri, Ir1.] [1 Mark / Markah]

(v)  emitter current, ;.

[arus pemancar, I51.] [1 Mark / Markah]
(vi)  base current, Iz;.

[arus tapak, Is1.] [1 Mark / Markah)
(vii) emitter current, Iz,.

[arus pemancar, I52.] [1 Mark / Markah]
(vili) base current, Ig,.

[arus tapak, I52.] [1 Mark /Markah]
(ix) input current, I,

[arus masukan, 1..] [1 Mark / Markah}
(x)  current gain, 4;.

[gandaan arus, A,] [1 Mark / Markah]

00000
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