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PART At Yocabulary - ey
HJH‘&’HUHM Choose th{' %wmi or phrase ( Iy (2 ”?}, {3}, or {4} that best completes. each ;ﬁé}fmq}m B

Then mark the correct ¢ hoice on VOUF HASWEr shﬁ*t.

1-  The policconly belicved me after an cyewitness ---_-----‘-;’{ﬁl: \'w
b) displayed 2) constituted 3 ) CarK orated~ "*"‘;1“) auxpented
2~ The pian is to our ==-nmm-m- ddvantage; we will all bﬁnéf“xﬁgv&g@} from it
by-concurrent ’*} mutual 3). t’L@w tdd \{ 4yinvol fved

3-  Qur oFganization is committed to pumung uts\ aims, | ﬁouuh pﬁacciu! mmemmeeee, WO fO1AHY
§ H

‘reject violence as 2 means of political &hﬁ},};,?: Vo

;

_ 1) means 2y nmlumuni%\ I A 3ydevices 4) ‘gadgcts
4= Al parenis reecive a booklet “hmi;«a--%--ﬂm_-e the school’s aims and objectives before their
children start their first term./\ | (\ &)
Dyelarilics 2“3 m;z:s\db “‘cfﬁ’ 3y conducts 4y notifics
5-  Iner easing the state mgg;mlﬁfga |52 meemmme i, but T'don’t think the country can afford it.
1) redundant. N 2} &}% erse 3) flexible: -4} laudctble
6-  The primary ;wg ‘!I% uagmri wrestling is to Knock your —--mes right out of the ruig"
1) profa (gﬁm;s*& U T2y opponent 3) referee 4} beneficiary
7« Thecos of ;Pw damage caused by the 0il =w-mee- Wil hic around $200 millien.
E} 3;*3111 » f 2y guﬂt 3) demeril 4}y extent:
 Most  f 1S e when we heéar thit” many children spend more time watching TV
X { ;&ﬁf’ﬁc‘ spend in sehool 15 a rather scary thonght,
\ ’AH withdray 2)rcircat 3) réeoil dyregress
'9 ” Even though he isnt eiirolled right now, Calvin says he will go to college ..
E) creatively 2y deticately 3) sentimentally 4yev entuaih
18- You should aveid driving dtlrmg the showstorm becausé the iey roads are -,
1) superticial 2) frigid. 3) perilous - dyicautious

PART B: Cloze Toest:

Dircetions: Read the folfowing passage and decide which ehsice (1), (2}, (3), or (4) best fits cach
spavce. Then miark the correct choice on your answer sheel,

When it comics to visnally identifving a work of art; there 1§ no single sct of values of
aesthetic traits. A Baroque painting will not necessarily (11} ---wmmween-nn miich with a
contemporary peslomuance picce, but thiey are both considered art.
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{12} ———— the scomingly indeiinable nature ol ar, there have always existed
‘certain formmal guidelines for its aesthetic judzment and analysis. Formalisniis a concept.
inart theory {13 ) m—mm--r-memm i artwork’s artistic value is determined solely by its forin, or
the way (14) —----. Formalism cvaluatcs works ona purcly visual Tevel, )
medmm and s:ﬂmpmmmnl e]ements as opposed to any reference to tealism, context, or
conlent,
11- 1)share 3) be sharing 3) bave shared 4} be shared
12- 1) Although 21 Despite 3) Regardless 4) However:
13- Tjthat 2y thatin it 3) which 4 in which
14-. 1)of it made 2y made 3)howitismade  -4) it ismade
15- Dyarcconsidered  2) considers 3} considering 4y and considet:

M 4 Read t}w ﬁ!ﬂau ing three passages and answer the questions/ ﬁgr c:fu}p&ﬂ;g the

‘best cholee (1), 02), (3), or {4}, Then mark the correct ﬁfmmc /gm&-our ar;;h c‘ksﬁse!.

s . /R 2SN
PASSAGE 1: SLPNY

The basic structure of an LED isap-n ;imdwllﬁjndgr forward bias, minority carriers.
are injected from both sides of the ;umut}i"l\ A‘E tﬁe vicinity of the junction, there is-an.
excess of carriers over their- ﬁqu;hhuqm \n{ue%x and remmbmatmn will take place.
Howev et ifa h&temjunctmn 1§§u‘gt£t?e\@ m ‘the detngn the eff' iciency--¢an be much:
improved. I the heieroj atmkﬁaﬁg au:E of Type-l, excess carricrs of both ypes are
injected and. wnlumi al thg:‘s&ma; amw As can beseen, the number ol exeess carricrs.
st he 5101‘11hu111th“’*~ muf@ﬁ@tﬁd Tt will be shown later that with increassd carrier’
concentrations, 1;1{—:: 1'@{31&}%% recombination [fetime: s shorténed. leading to more--
efficient md:gﬁg Ve %%t;ﬂml‘mmmn In this configuration, theé. cent:ai layer. is undoped, .
__bﬁmléi ‘m; ﬁ%eﬂme of opposite: types. This d{mh!a-hetemmns.tu‘}n -design vields the:
higl 'g:% s\“? gktmxmx and is the preferred: approach, Furlhermore, il the central active
lay “‘LE‘\ h:‘t’ia‘dtttbd o’ the range o 10 mmn or smaller, 4 Guantum w ¢ll s fonned, In this
. ‘i‘i‘\clj'&{p‘"wﬁlt 2-ditensional carrier densities become relevant and have to. be calculated
 based on gquantum mechanics. The effective 3-dinvensional catrier densities {per anit
N> V{ﬁumej however, isigiven by the 2-1) valves divided by the quantum-layer width.
‘Thig phenomenon pushes the carricr denyitics (o higher levels and can rey uh in higher:
_Lﬂm&,m\ Another sdvantage of a thin active Tayer comes. aboul in epitaxial growih,
since ‘a thin strained layer can ax:wmmi;date higher level of ldmf,e mismatch {see
“Section - LN Anather feature of a quantum. well is that quantization levels can
‘theoretically extend the radiation energw« beyvond the energy gap. but this feature is
rately ised
For display applications, since the human cye iz only sensitive to light-of energy
hov> 1.8 ¢V, semiconductors of interest must have energy bandgaps larger than tiis.
value: In geneml all,of these 5€1n1<,0ndud@rs are direct-bandpap materials-except for-
some’ of the altoy composition in the GaAsP system which will be discussed in more:
details  later. Direct- bandgap. semiconductors  are particularly  mportant for'
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electroluminescent’ devices, becsuse the radiative recombination s a first=order
teansition process {no phonon involved) and the quantum efficiency is expected to be
-much higher than that for an indirect-bandgap semiconductor;, where-a phonon s
Anvolved.

16 What is the use of the direct-bandgap semiconductors?
| 1) Theyare useful in power diodes;
2) TE}e\* are usefulin electmiurmneqcent devices.
'3) They are most nseful mnh igh &‘r‘ﬁmenw transistors..
) Yhu arc used in tunnel diodes.,
17- What is an advantage of thin active Lﬂt‘r" _ _ o
1) Higher elliciency: 2} Iis negative temperature coellicient
3y Less temperature rise in the device 4y A zero temperature coetticient Qf”ES(“iCE
18- ‘What is. the concentration condition of carriers neéar the junction underpm{"awlﬁ bias
eomlition? AN I
1y There 18 ancexcoss-of fons near the junction. 1 i‘\.‘;“w\;
2) There is'a'reduction of high'energy curriers. 0 ;3\ ;
3y There is an excess of carriers over their aquziabm{m %ﬁ:ﬂ!}ﬁ?%b f\gw “
Ay thereisa ieduch(m of excess carriers near the gﬁmﬁeﬁ \ ;o
19~ ‘Mmt 5 the benefit of using the heterojunction str&cw:: _‘;g;k;_{*EDs?
1) An improved efliciency.
2).A lower lurn on voltage
3)A lower operating temperature
4) Assitapler design structare /7

I

20-- Why are direet- bandgap scmw@mduqmr& sﬂﬂmmatmn cfficieney hwher’
E) ¥ e rec:t}mbmaum m@cewgﬁ%&ﬁse seriiconductors are higher:
oy mwia amdllw thm mzuldr stmums

I‘I \i:%ina or loss mechanisims reduce the quantity of emitted phmona {1} absorption.
"";\ \“i;i‘?’ifif the LED material, (2} Pre&nel loss. and (3) critical- ~angle loss. The absorption
R "h‘ﬁq for LHDs on GaAs substrates is large since the substrate is- opaque to light and it
‘absorbs abourt 83% of the photons emitted at the junction, For L.KDs on transparent
‘substrates such as GaP with iseclectronic centers; photons cmitted downward can be:
retlected back with only ‘ubout 23% absorption; Athe efficichey ¢an be sipmilicantly’
improved. The Fresnel loss is due to internal. reflection back to the semicondictor. The
third loss mechanism Is caused by the total internal reflection of photons incident to-
the surface at angles grita’fer than the critical angle. Une -interesting phanomﬁnmw
ammg from the Snell's: law is-that even ‘though Tight :inside the semiconductor has
“unifomy intensity, hz.,hl. emitied into the ambient alter relraction at the intorface has an:
~angle dependence. The cmission patiern [or an ideal hemispherc., since all Fays are:
pormal-to the intertace, the emitted intensity maintaing a vnitornily high intensity and-
the critical-angle loss is totally eliminated. However, in practice such a hamispherical-
shape is very hard to achieve: A good practical compromise is to cap the planar
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structure with a hemispherical coating whose refractive index lies between that of the
semiconductor-and the anthient.

21- ‘What is the Fresnel loss mechaniso due to?-
1) Internal negative temperature coetficient
2y Internal recombination in the semiconductor
3y Internal reflection back to the semiconduoctor
4y Quantium loss
22~ ‘What is the éffect of the Snell’s Liw on light émitted into ambient from a sémiconductor?
1} Thelight amiited into embientis cohierent.
_‘-2) Light is intensified after emitting into the ambient.
3) The light emiited into-ambient has a-different fr&quem}
_ 4) Light emitted into ambient after refraction at the interface has an angle depeadence.
23- '!Mu is the emitted intensity for an ideal hemnxphere maintained like a uq:fﬂi:n{iw ‘high
‘intensity? Y
1) Eimitted 315111'-15 frequency dependent..
2) Light is transparent.
°3) Emitted light is retleet back at zero: dngle
A4y The critical-angle loss is totally eliminated.
24-. 'Vﬂw s tht: gbwrptwn Im.s hlgh fur LED&. on (:aAsf;

-'-2) Since the 511%351:({:&, s updqm iu lhuhgh;h .; )
_3) Sznce the refractﬁ e mde;x of Gﬂf'&‘i 1@*111 i

_ the jl}llbtil‘m (¥ \
25 What is the third Tos¢’ miethgiﬁi;m} u‘i\r dmﬁ?ﬂ phitons?
13 The mechanism mwm,;\ﬁ;& by Ahe lotal dnternal }i'%i’ﬂﬁi,ij{}[l of ph@mm incident o ihe:
surface at angles smalley than the critical angle.
'3'} The ﬂ’!edm{t s 1}£;i%f§ed by the total internal reflection of phamm incident to the
surface ﬁim'l‘g ‘%’greater than the critical angle.
3) The, me&,haﬁn%fn is caused by the total intemal reflection of photons incident to the:
) :i &!ﬁl‘lﬁh /ﬁﬁli‘lhu‘ CRergics.

h@ micchanism is caused by the partial internal reflection ol photens incident to- the:
g \ U 'auriau;,e atangles g,;edter than the critical xzngk!e.

4 o
K} \
N

-

S

N .
PASSAGE 3

A photodiode has 4 depieted semiconductor regoﬁ with & iugh slectric field that serves
to separats photo generated electron-hole pairs. For high-speed operation, the.
“depletion region must be kept thin to reduce the transit time. On the other hand, to
inerease the quantum c¢fficioncy (the number of ¢lectron-hole pairy gencrated per
-neident photon), the depletion layer must bo sull umlh thick to allow a Targe [raction:
of the incident h;:hi o be abam"bcd Thiﬁ:u there isa trade- oll between: the speed ol
TCSPONSC and-quantum efficicney, For the ".mhi and near-infrarcd wav dLIlULh THOEC.
'ph{}tﬂﬁmdm are uauaiiv reverse=hiased with moderate hmxmg u}ihgf:s,, because this
‘reduces the carrier transit timve and. lowers the diode: capacitance. 'The reverse voltage
“is. however, not large enough to cause: avalanche multiplication or breakdown. This
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biasing condition is in contrast to avalanche photodiodes, where an internal current
gain: is obtained ‘as a-result of the impact ionization under avalanche hreakdown
conditions. All-photodiodes. with the emeptmn of the avalanche photodiode which 15
not im] udcd in this scction, 1hu~. have.a maximum gain-of one,

photoc&nﬂuu@r consists ::.unpl» ol"a slab ol semiconductor; in bulk or thin-fiim
form, with chmie contacls allixed to the opposite: cnds. When incident light falls: on.
‘the surface of “the photoconductar, cairiers are generated either by band-to-band.
teansitions  (intrinsic) or by transitions: involving forbidden-gap energy levels
'(ex{rimic} ‘fesulting in an ificrease. in. conductivity.. For the intrinsic phﬁﬁ?ehnducmt;.
the increase of conductivity under ilfumination is mainly due to the increase it the
number of carricrs, For shorter: wavck,ngzhs, the incident radiation is absorbed by the:
semiconductor,, and. clectron-hole: pairs  wure  gencrated, For the  cxtrinsic
photoconductor, phf}t(;»emzmtmn oceurs between a band edge and an meump, ‘euerg}

Jevelinthe energy gap. B \ \\
26+ What is the purpose of u reversed binsed voltage ins ph‘utndmde” { \i Q‘:zflf“& v
Iy To reduce the carrier transit time 2).To umre,«‘t,’g‘é{fhe dlfglg &‘,&p&u&mw
% To increase the carrier fransit t;lme 4) To m&re&&el‘%pmmmnoﬂ
27~ What happcm when incident light-falls on the wﬂa %& vaf th(: ph,ﬁme{mducmr"
by Carriers-are reduced. ") Racambr{;ﬁsaﬁ stops,
3y Carriers are gcnwatud #f‘%}&\t issgencerated.

28 Where does phntuexclmmm seeut in ﬁ@’é exﬁmpgm ;;hi;tuwﬁducmr‘?
1) Betweei a band edge and an ma_purm gm&gﬁ Mevel in the energy gap

-2) Between conduction and va]mgf;banﬁf [~
3y Indirect band gap_ A \l 7 Q\:f;
43 In conduction haﬁd‘x‘m[’v Oy ;‘ o
29 Why does the rev el“ﬂy_m}hﬁl‘\f Qﬁéf ’ phutudmdes NOT cause avalanche multiplication or.
breakdown? '{,\ \‘/ =
L)1t is large: - et

2y ltis 11;31;{1@@ &ﬁnugh

3 tignat: r% Inted to-such effects,

4) 'i‘i\ "kgmmsms the avalanche nmiup!:cahon

: 3{;_., {% hy iﬁ photodivdes, the dﬂ{}lﬂtlﬁﬂ Tayer must be thick?
\1} o aﬂmv a small fraction of the ineident fight 1o be 1b501'l§£d
2y Toallowa large fraction of the incident light to be absorbed
3} Toallow a large fraction of the incident light to be reflected

-4} Ta stop-the Mow of carricrs.,
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