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Part A: Vocabulary

Directions: Choose the word or the phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark your answer sheet,

Mrs. Harding hersclf was thin and frail but her son was a sixteen-year-old.
1) unbearable 2) verbose 3) sturdy 4) lethargic
Some tribes still the more remote mountains and jungles of the country.

1) forego 2) inhabit 3) ensue 4) aggravate
The of coffee brought Christine into the small cafe.

1) aroma 2) fragility 3) whim 4) badge

The client our proposal because they found our presentation banal and
unimpressive.

1) recognized 2) emulated 3) hailed 4) rejected
Immediately overcome by for the wrong he had done, I lowered him to the floor
and tried to apologize.

1) remorse 2) charity 3) stubbornness 4) esteem

A health inspector gave instructions on how to correct the problem; we all found
out how to handle the situation.

1) perpetual 2) rudimentary 3) explicit 4) trivial

| the cold I was getting by taking plenty of vitamin C pills and wearing a scarf.

1) vanished 2 )squandered 3) forestalled 4) penetrated

Why would Ian want to claim his inheritance and then give all his money away? It was a
to me.

1) riddle 2) peril 3) glory 4) fragment

He was later accused of writing loan and deposit records, found guilty and

sentenced to three years of imprisonment.

1) essential 2) fraudulent 3) vulgar 4) witty

The question of how the murderer had gained entry to the house the police for

several weeks,

1) exhilarated 2) assailed 3) countered 4) perplexed

Part B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits

each space. Then mark your answer sheet.

Scuba divingis a form of underwater divingin which a diver uses a self-contained
underwater breathing apparatus (scuba) to breathe underwater.

Unlike other modes of diving. (11) rely either on breath-hold or on air pumped from
the surface, scuba divers carry their own source of breathing gas, (usually compressed air),
(12) _ greater freedom of movement than with an air line or diver’s umbilical and longer
underwater endurance than breath-hold. Scuba equipment may be open circuit. in which
exhaled gas (13) the surroundings, or closed or semi-closed circuit, (14)
is scrubbed to remove carbon dioxide. and (15) replenished from a supply of feed gas
before being re-breathed.

1) that 2) on which they 3) which 4) they

1) allowing them 2) they allow 3) allowed them 4) 1o allow

1) exhausts 2) is exhausted to 3) exhausting 4) be exhausted
1) where the gas breathing 2) which breathes the gas

3) the breathing gas which 4) in which the breathing gas

1) the oxygen is used 2) the oxygen used is

3) uses the oxygen to be 4) used is the oxygen
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Directions: Read the following three passages and choose the best choice (1), (2), (3), or

(4) that best answers each questions. Then mark your answer sheet on your answer sheet.

Passage 1:

A photodiode has a depleted semiconductor region with a high electric field that serves to
separate photogenerated electron-hole pairs. For high-speed operation, the depletion region
must be kept thin to reduce the transit time. On the other hand. to increase the quantum
efficiency (the number of electron-hole pairs generated per incident photon), the depletion
layer must be sufTiciently thick to allow a large fraction of the incident light to be absorbed.
Thus there is a trade-off between the speed of response and quantum efficiency.

The photodiode can be operated in a photovoltaic mode, that is, the photodiode is unbiased
and connected to a load impedance similar to a solar cell (refer to Chapter 14). However, the
device designs are fundamentally different. For a photodiode only a narrow wavelength range
centered at the optical signal wavelength is important, whereas for a solar cell, high spectral
responses over a broad solar wavelength range are required. Photodiodes are small to minimize

junction capacitance, while solar cells are large-area devices. One of the most important figures

of merit for photodiodes is the quantum efficiency. whereas the main concern for solar cells is
the power conversion efficiency (power delivered to the load per incident solar energy).
What is the purpose of a depleted semiconductor region in a photodiode?

1) To reduce the light emission

2) To generate electron-hole pairs

3) To improve the light output

4) To separate the photo generated electron-hole pair

Why should the depletion layer be kept thin?

1) To reduce the transit time 2) To decrease the electric field

3) To reduce the light efficiency 4) To increase the transit time

Why should the depletion layer be kept thick?

1) To reduce the high electric field

2) To increase the transit time

3) To decrease the transit time

4) To allow a large fraction of the incident light to be absorbed

What signal wavelength is important for photodiode?

1) Mid-band frequencies are required.,

2) A wide range of wavelength is required.

3) Only a narrow wavelength is required.

4) The range of signal wavelength is not important.

What is the main important merit of photodiodes?

1) It is the hole efficiency. 2) It is the power conversion efficiency.
3) It is the quantum efficiency. 4) It is the power delivered to the load.
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Passage 2:

In thin-film solar cells, the active semiconductor layers are polycrystalline or disordered films
that have been deposited or formed on electrically active or passive substrates, such as glass,
plastic ceramic, metal, graphite. or metallurgical silicon. A thin film of CdS. Si. GaAs, InP
(CdTe, and so on, can be deposited onto the substrate by various methods such as vapor growth,
evaporation plasma, and plating, If the semiconductor thickness is larger than the inverse of the
absorption coefficient. most light will be absorbed: if the diffusion length is larger than the film
thickness. most photogene rated carriers can be collected.

The main advantage of thin-film solar cells is their promise of low cost, due to low-cost
processing. and the use of relatively low cost materials. The main disadvantages are low
efficiency and long-term instability. The low efficiency is partly caused by the grain boundary
effect and partly caused by the poor quality of the semiconductor material grown on foreign
substrates. The stability problem is caused by the chemical reaction of the semiconductor with
ambient (such as O, and water vapor). Steps must be taken to ensure device reliability.

What method is used to deposit thin films?

1) Diffusion and spinning 2) Evaporation plasma and plating
3) Metallization and ion implantation 4) Chemical vapor deposition and heat
treatment

For the photo generated carriers to be collected what should the thickness of the film be?
1) The film thickness must be very large.

2) The film thickness must be larger than the inverse of the absorption coefficient.
3) The film thickness must be larger than the diffusion length.

4) The film thickness must be very small.

What is the main advantage of thin-film solar cells?

1) It is the low cost.

2) It is the high efficiency.

3) It is the low temperature operation of these devices.

4) It is the thickness of these devices.

What is the main disadvantage of thin-film solar cells?

1) It is the low efficiency .

2) It is the high operating temperature.

3) It is the difficulty of finding the thin film material.

4) It is the high price of manufacturing.

What is the main reason of the instability of these devices?

1) It is the crystal structure of these devices.

2) It is the chemical reaction of the semiconductor with ambient.

3) It is the traps positions in the bandgap.

4) It is the poor contacts.
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Passage 3:

Injection lasers degrade by a variety of mechanisms. The three main mechanisms are (1)
catastrophic degradation, (2) dark-line defect formation, and (3) gradual degradation.

For catastrophic degradation, the laser mirror under high-power operation is permanently
damaged by pits or grooves forming on the mirror. Modifications of the device structures that
reduce surface recombination and absorption increase the power possible at the damage limit.

The dark-line defect is a network of dislocations that can form during laser operation, and it
intrudes upon the optical cavity. Once started, it can grow expansively in a few hours, causing
the threshold current density to increase. To reduce the probability of dark-line defect
formation, quality epitaxial layers grown on substrates with low dislocation density should be
used, and the laser should be carefully bonded to the heat sink to minimize strain,

By excluding instantaneous catastrophic failure and the fairly rapid degradation caused by
dark-line defect formation. DH lasers have a long operating life with relatively slow

degradation.

What happens in the catastrophic degradation?

1) The laser mirror is deflected. 2) The laser hetrojunction structure is damaged.
3) Generation efficiency is degraded. 4) The laser mirror is permanently damaged.
What modifications will improve the catastrophic degradation limit?

1) The device voltage is reduced. 2) The device structures are improved.

3) The current requirement is increased. 4) The semiconductor material is changed.

How can dark-line defects be improved?

1) By using quality epitaxial layers

2) The heat sink should not be used with the laser

3) The device must be operated in a dark room

4) Ton implantation must be used

How can DH lasers have a slower degradation?

1) By improving the annealing process

2) By including instantaneous catastrophic failure and gradual degradation
3) By excluding instantaneous catastrophic failure and dark-line defects
4) By using a different hetro-junction structure

What is the dark-line defect?

1) It is the increase in the threshold current density.

2) It is the actual dark lines created in the cavity.

3) It is the generation of traps inside the cavity.

4) It is a network of dislocations which intrudes upon the optical cavity.
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a9 £99 v bl i, pU ool i, S
E liigigd acgozo 1205
0, loui LY 0, loui S 0, loui S o, louis WS 0,y loui S 0, loui LY
Jlguw Suo Jlguw Quo Jlguw e Jlguw Suo Jlguw e Jlguw Suo
1 3 31 4 61 4 91 3 121 2 151 dadaw
2 2 32 1 62 1 92 4 122 2 152 dadaw
3 1 33 3 63 3 93 1 123 4 153 dadaw
4 4 34 3 64 2 94 3 124 3 154 dadaw
5 1 35 1 65 2 95 4 125 2 155 dadaw
6 3 36 2 66 4 96 1 126 1 156 dadaw
7 3 37 2 67 1 97 2 127 4 157 dadaw
8 1 38 1 68 2 98 2 128 1 158 dadaw
9 2 39 2 69 4 99 1 129 3 159 dadaw
10 4 40 4 70 1 100 2 130 4 160 dabaw
11 3 41 1 71 1 101 1 131 Aabw 161 dadaw
12 1 42 1 72 4 102 4 132 VoW 162 dadaw
13 2 43 3 73 2 103 4 133 VoW 163 dadaw
14 4 44 4 74 4 104 2 134 oW 164 dabaw
15 2 45 2 75 4 105 3 135 oW 165 dadaw
16 4 46 4 76 3 106 1 136 oW 166 abaw
17 1 47 2 77 1 107 1 137 oW 167 abaw
18 4 48 3 78 3 108 2 138 v 168 b
19 3 49 2 79 2 109 3 139 v 169 b
20 3 50 3 80 1 110 4 140 Sl 170 b
21 2 51 2 81 3 111 3 141 b 171 b
22 3 52 2 82 2 112 1 142 Salw 172 dubw
23 1 53 2 83 1 113 1 143 Sl 173 Aabw
24 1 54 3 84 4 114 4 144 b 174 dubw
25 2 55 4 85 2 115 2 145 Sl 175 Aabw
26 4 56 3 86 3 116 4 146 Sl 176 Aabw
27 2 57 4 87 1 117 2 147 b 177 dubw
28 1 58 1 88 4 118 3 148 VoW 178 daw
29 3 59 3 89 2 119 1 149 VoW 179 daw
30 4 60 1 90 3 120 3 150 b 180 o
o,loi S o, louis LY o, loui S o) louis WS o) louis S
Jlgaw Qw0 Jlguw w0 Jlgaw Quxo Jlgaw w0 g w0
181 b 211 Subw 241 b 271 EW W) 301 b
182 b 212 Subw 242 b 272 BV W) 302 b
183 Abaw 213 dbaw 243 b 273 Axdw 303 v
184 b 214 Subw 244 b 274 BV W) 304 b
185 Abaw 215 dbaw 245 VW 275 Axdw 305 v
186 Jabw 216 Jabw 246 adaw 276 Eveaw 306 Aadaw
187 dudw 217 S 247 Sudaw 277 b 307 S
188 Jabw 218 Jabw 248 adaw 278 EVeaw 308 Aadaw
189 Jabw 219 Jabw 249 adaw 279 Eveaw 309 Aadaw
190 abaw 220 Aadaw 250 adaw 280 Eveaw 310 Aadaw
191 dudw 221 S 251 Sudaw 281 b 311 S
192 dudw 222 S 252 Sudaw 282 b 312 S
193 abaw 223 Aadaw 253 adaw 283 Eveaw 313 Aadaw
194 S 224 Sadw 254 Sadw 284 Qb 314 b
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195 Ve 225 255 b 285 Aabow 315
196 Ve 226 256 b 286 Aabow 316
197 b 227 257 b 287 Aadow 317
198 b 228 258 b 288 Aadow 318
199 Jbw 229 259 VW 289 b 319
200 pvesw) 230 260 fvesw 290 b 320
201 b 231 261 Jabw 291 VeIV 321
202 Jbw 232 262 Jabw 292 VeIV 322
203 pvesw 233 263 b 293 Aabw 323
204 Jabw 234 264 b 294 VeIV 324
205 b 235 265 b 295 Aabw 325
206 b 236 266 fvesw 296 Aabw 326
207 Jabw 237 267 b 297 VW) 327
208 b 238 268 fvesw 298 Aabw 328
209 b 239 269 b 299 VW) 329
210 abaw 240 270 b 300 Eveaw 330
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