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This examination paper consisis of FOUR {4) guestions. Answer ALL the ouestiors in the

answel sheet.

Kertas soalan v mengandung: EMPAT (4) soafen. Jawabh SEMUA sosian dalam buku

fawapan
QUESTION 1/ SOALAN T

The pomt of operation for fransisier is known as guigscent point (Q-pointl. All thres basic
configuration for field eflect ransistor (FET) need Q-point to obtain the dram current and gate-
fo-source vollage.
&) Referring to Figure 1(a). draw the transfer curve using shorthand method, The graph is
given in the Attachment 1.

{10 marks/ markah)

by Using the universal curve given in the Attachment 2. identiy the values |
iy drain current, 1D

iy gate-to-source voliage. VGS

{5 marks/ markah)

¢) Caloulate ;
i) drain-to-source voltage, VDS
il} scurce voltage. Vs
i) drain voltage, VD
iv) drain-to-gale voltage, VDG

(9 marks/ markah)

b} if the value of RS increased, what happen o Q-point?

(1 rnarks/ markah)

Titik operasi bagi transistor dikenali sebagal Utk senyap (Q-point). Semua 3 konfigurasi asas
hagi field effect transistor (FET} memeriukan Q-point untuk mendapatkan arus salir dan voltan
get-sumber.
8) Merujuk kepada Rajah 1(a). lukiskan lengkuk pindah menggunakan kaedah shorthand.
Graf diberi di Lampiran 1.
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£ Dengan mengounakan lengkuk unwersal vang Siber o Lampiran 2. tetaphan jumlahn :
ih grus salfr, D

it vollan gel-sumber, Ves

ol Kimakan
iovefiagn safir-sumber VDS
# voltan sumber VS
ifi} voltan salir, Vo

) voltan salir-gel VoG
d) Jika jumlah RS meningkai. apa akan terjadi terhadap G-point?

SEERY

i
‘ y & e lpge = BiA
) " Vo r -0V

2L
F.2 R4}

Figure 1(a) / Rajah 1(2)
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QUESTION 2/ SOALAN 2

a1 Caiculate transconduciances, ¢. at Vi ® OV for a JFET naving device paramelers

= 8mA and Vi = -8V

(5 marks/ narkah)

DY OGiven e = @ mAL Vo = B VL g = A0 u@ and Voo = 2 Y Refernng lo Figure 2(b).

determineg .

it

i input impedance. 2
it} output impedance, Zo.
iy voltage gam. Av

{20 marks/ markah)

a) Kirakan kealiran pindah. g.. pada Vas = 0V untuk JFET yang mempunyal parameter Inss
=5 mAdan Vp=-5V,

bl Diberf Iree = 6 mA. Vp = -8 V. g.. = 40 48 dan Voo = -2 V. Merujuk kepada Rafah 2(b).
tentukan :
i} input impedance, Zi
i) output impedance, Zo

{ii} voltage gain. Av.

Figure 2(b) / Rajah 2(bj
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QUESTION 3/ SOALAN 3

Differentiai operatior invoives the use of opposte-polarity inputs. Commorn-mode operation
involves the uge of the same-polarity rputs. Common-mads regjection ratio (CMRR) compares
the gain for differertial inpuis fo that for cormmon inputs
z! Calculate the common-mode rgjection ratio. OMRR (1 dB) for the circun measurerrents
of V. = 2000V Vo = 140uV Vo = 920V Vo = imVoand Vd = Z0uV.

(8 marksr markah)

b} Calculate the oculput velage for Figure 3(b) below. Given V. (rms) = 48mVY and
Vo (rms) = 20mV.

{3 marks/ markah)

c) Referring fo the operational amplifier circuit in Figure 3(c), calculate the output voltages
Ve and V. Given V. = 0.2V,

(12 marks! markah)

Operasi pembezaan melibatkan penggunaan masukan berainan kekuluban. Operasi mod-
biasa melibatkan penggunaan masukan kekuluban sama. Nisbah penolaken mod biass
(CMRR) membandingkan gandaan unful masukan pembezaan lerhadap masukan biasa,
a) Kirakan CMRR (dalam dB) bagi ukuran litar V,; = 200 pV. Vo = 140 pV. Vo = 120 mV.
Vo= 1mV. dan Vd = 20 V.

b} Kirakan voltan keluaran hagi Rajah 3(b) di bawah. Diberi V; (rms} = 40 mV dan
Vo (rms) = 20 mV.

¢} Merufuk kepada litar penguat kendalian dalam Rafah 3(cj. kirakan voltan keluaran V-
dan Vs Diberi V, = 0.2 V.

ENISRE

] e e A i
A -
MRS
T4l -
—t

A

Figure 3(b) / Rajah 3(b)
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Figure 3(c) / Rajah 3{c)
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QUESTION 4/ SCALAN 4

Power Amplifier can be categorized into several classes Each ciass wii be different in their
Cperating ovele and efficiency. Based on Class 8 Powsr Amplifier circuit o Figure 4 calculate:
at the peax inpul voltage, V .
by the peak voltage across the load. V|
T the peak loag current, 1.,
di ihe direct current ins
ei e input power P ..,
f}  the oltpul power. P,
¢} the power dissipatad by each oulput transisicr. P
h) the circuit efficiency. %n.
i) the maximum inpul power. Poman

I} the maximum output power, P s,

(25 marks/ markah)

Penguat Kuasa boleh dikategorikan kepada heberapa kelas. Setiap kelas akan berbeza dari
segf kftaran operasi dan kecekapan Berdasarkan litar Penguat Kuasa Kelas B dalaim Rajah 4.
kirakan

&) voltan puncak merentasi masukan, Vi

b} voltan puncak merentasi beban, V.,
¢l arus puncak pada beban. I,
dlarus terus, Iee
&) kuasa masukarn, P ae
f}  kuasa keluaran. P,
gl kuasa yang dilesapkan oleh setiap keluaran transistor, Fg

f1) kecekapan litar, %n.

{}  kuasa masukan makSimum P, ey

1} kuasa keluaran maksimum Pemen .
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REIETIE

Figure 4 / Rajah 4
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[100 MARKS/ MARKAH]

END OF QUESTION PAPER! KERTAS SCALAN TAMAT
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Attachment 1/ Lampiran 1
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Attachment 2/ Lampiran 2
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Attachment 3 / Lampiran 3
Formula/ Rumus
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