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SULIT DEO40023: OPTOELECTRONIC

SECTION A : 80 MARKS
BAHAGIAN A : 80 MARKAH

INSTRUCTION:
This section consists of FOUR (4) structured questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

(@) Define TWO (2) families of quark.
Takrifkan DUA (2) famili quark.

[4 marks]
[4 markah]
(b) Explain the energy band in solid state physics.
Terangkan jalur tenaga dalam fizik keadaan pepejal.
[6 marks]
[6 markah]

(b) With the aid of diagram, show the comparisons between insulator, semiconductor and
metal.
Dengan bantuan rajah, tunjukkan perbandingan antara penebat, semikonduktor dan
logam.

[10 marks]
[10 markah]
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SULIT DEO40023: OPTOELECTRONIC

QUESTION 2
SOALAN 2

(@)

(b)

(©)

Describe the atom arrangement of semiconductor in a crystal periodic structure.

Huraikan susunan atom semikonduktor dalam struktur kristal berkala.

[4 marks]
[4 markah]

Explain the solution to avoid photon loss in order to increase external efficiency of
Light Emitting Diode (LED) using related diagram.

Terangkan satu penyelesaian untuk mengelakkan kehilangan foton agar kecekapan
keluaran Diod Pemancar Cahaya (LED) dapat ditingkatkan dengan menggunakan
gambarajah yang berkaitan.

[6 marks]
[6 markah]

A GaAs laser diode emitting at 830 nm (jalur lebar ruang bebas) has an angular width of
18° (full wave half maximum, FWHM) perpendicular to the plane of the junction.
Calculate the thickness of the active region and the value of nin cos™ 0 angular

depending on the perpendicular to the junction.

Satu diod laser GaAs yang memancar pada 830 nm (jalur lebar ruang bebas)
mempunyai lebar sudut 18°(lebar penuh separuh maksimum, FWHM) berserenjang
dengan satah persimpangan. Kirakan ketebalan rantau aktif dan nilai n dalam cos" &
bergantung kepada sudut berserenjang dengan satah persimpangan.

[10 marks]
[10 markah]
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SULIT DEO40023: OPTOELECTRONIC

QUESTION 3
SOALAN 3

(a)

(b)

(©)

Explain the operation mechanism of Light Emitting Diode (LED).
Terangkan mekanisma pengoperasian bagi diod pemancar cahaya (LED).

[4 marks]
[4 markah]

Calculate the external efficiency for a GaAs LED emitted into air. Given n;=3.6,n, =1
and 6, = 16°. Calculate the external efficiency for a GaAs LED emitted into air.
Kirakan kecekapan luaran bagi suatu LED GaAs yang dipancarkan ke udara. Diberi

n;=3.6,n, =1dan g, = 16° .

[8 marks]
[8 markah]

With the aid of a diagram, relate your knowledge of photon detectors and suggest a
solution to improve the sensitivity of vacuum photodiode.

Dengan bantuan gambar rajah, kaitkan pengetahuan anda tentang pengesan foton untuk
mencadangkan penyelesaian bagi memperbaiki sesitiviti bagi fotodiod vakum.

[8 marks]
[8Bmarkah]
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SULIT DEO40023: OPTOELECTRONIC

QUESTION 4
SOALAN 4

(a) Explain photodiode detector.

Terangkan pengesan fotodiod.

[4 marks]
[4 markah]

(b) With the aid of diagram, show the differences of photovoltaic and photoconductive
modes.
Dengan bantuan rajah, Tunjukkan perbezaan antara mod fotovolta dan fotokonduksi.

[8 marks]
[8 markah]

(c) Draw asimplified model to determine the time response of a thermal detector.

Lukiskan model ringkas bagi menentukan masa tindak balas bagi pengesan haba.

[8 marks]
[8 markah]
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SULIT DEO40023: OPTOELECTRONIC

SECTION B : 20 MARKS

BAHAGIAN B : 20 MARKAH

INSTRUCTION:
This section consists of ONE (1) essay questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi ONE (1) soalan esei. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

Three types of photodiodes are PIN, APD and Schottky photodiodes. With the function of
optical photodetector, summarize Schottky photodiode in term of its structure, application,
operation, advantages and disadvantages.

Tiga jenis fotodiod iaitu iaitu fotodiod PIN, APD dan Schottky. Dengan fungsi sebagai
pengesan foto optik, ringkaskan fotodiod Schottky dari segi struktur, aplikasi, operasi,
kelebihan dan kekurangannya.

[20 marks]
[20 markah]

SOALAN TAMAT
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SULIT DEO40023: OPTOELECTRONIC

LISTS OF FORMULA
SENARAI FORMULA
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