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Abslracl
In the presenl work, p-Ope Si resfer of {111) otic.rlolion and 3 lr.cm
.esistivtly had been doped vilh phospho, b! ,he.rndl diffusion
Wcess to f$bricate W junclion deteelot fhe naiD optoelectto,tie
prope tes of lhe labria&red detecrors N,e.e stuilieL Thrn Jilrns af
ullrapure Cq Bi, Ag' and Al were deposiled on ,he serrsil:De 

^res 
of

t e der?Aots (drnor side). O* the base ,rl lhe Lansrrritsio| arrd
absotprion pherromeha of lhe deposired fdmr, peuk respor,se dala of
lhese detectots tha, eo wr,tiodally al neat IR (E50-9AA ,uh) betore
,leposilion vas reiluce.l arrd resvlled ifi peok respanse a, 600 * 25
nm $let deposilioa.
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{1at Si p-r! junction detecaors
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hrve a visible-NlR respoisiviiy
specfr n with peak rcsponse 61

900i25 nm [i-3]- Silicoa
photodete.tors oi 200-700 tun
responsivigi rdgime is
coasidercd as imported
deteclois ir many applications
of ahe technology such as
specirophotometers, flarne
lensors, satelliae coillJIrriniaa-
lion, and detector of IJV and
visibie laseN l4l. in spite of Si
deaecaois have sensitivag in the
Iarge of 700-1 1 00 rmr, tilis
iange is &desi.able someti&es,
severai rouaes are available to
led.rce the semitivity in the
MR region and produce
dekclors ttat operate in the
visible-0ear LJV spect um.
Some of ttere routes are trsing
IR cut-off filters aod
intefercnce filters I5]. In tlle
preserlt paper, economical and
lor -oost leahriqlre is irsed to
produce visit'le-peak Si
detertol: by depositing
materials o, Ligh eflectivity i!
ahe IR region .espect to thei!
reilectiviiy in &e visible aad
Lry regiors. Thgse matedais
are copper (Cu), aluninum
(Al), silver (Ag), a,rd bismu{l
(Bi).

2. ExDerimentsl Procedures
Sirylo crys1al (1l1) Si

wafels of p-type

conductivity, 3 O.cm
tesistiviS' and 0.5 + 0.015
mm thick grown by
Czocharlski (Cz) technique
were used io this study.
these wafers were cut trto
individual sqrx..e shalle
pieces of 5 ftm leng&. Ore
side ot the waier was
polished to mirrorlike
itasre with aid of 25 I 10-j
mm diamond paste. CP-4
etchant lvas used to lemove
rative oxides [6], then the
wafer was thorougirly
cleaned and degreased. The
p-typ€ silicoa was doped
wilh dollol impurities
(phosphor) by thermal
ditllsio* ?hin fi1ms of Cu,
Al, Ag, and Bi were
deposited on the sensitive
arca of tie detcctor wi&
&iclsess of 30 nm usiag
themal resistive teclmique-
ohric contact was made by
depositiag of Au ard Al
lilms orto p- and n-tlpe
respsctively. Figure t shows
a side sectional view of &e
final detector. Speckal
respolsivity was measured
by using monocbromator of
the .ange 400 1100.m aitsr
making a calibration with aid
oi power meter. 0ptical
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trarNmittaflce of the used
metals was measued dth
tle help of spectropho-
torreter for samples prcpar€d
on glass subsfuates.

3. Results ard Dfucussion
O?tical t a.smittan€e ot l}le
used mate als l}lal preparcd or1

glass substates is show, in
Figi$e 2, lt is obvious fror. the
figure that hansmitta[ce is
higl€r at shoft wavele.gths

{visible and !.ltraviolet) but it is
decreased with increasing
wavelength. It is also shown
*at Cu film exhibits best
hansparenay at short
wavelengths a1ld good varish-
ilg al long waveleagths against
othcr used draterials. this re$r1t
r€flects that Cu film should a.i
as a good visible and Uv filter.
On the other side, Bi {ilrn
exlibits rndesired resr{ts.
These resu.hs are ia agreemert
with the previous published
rcsults [5].
Sho]'n in Figure 3 is &e
spectral curent rcsponsivity of
Si deteolor beforc meta,
deposition. The liguie
demonstaates that this dete{Jor
1la! a peak respoffie at 900 *
50 nm which is il fair
agreemelt with p.blished
results [7]. In the curent worlq
the lue of rcsponsivi8 at
pea! .esponse was 0.305 AA[r,

w1ti.h is higher tlan &at of the
previous put|lirhed data witl a
lzclat of 41,Y..

After metal deposition,
rcspo.siviq, wayefonn wss
altergd and peak lespol]se
became at 600 + 25 .m as

shor n in Figue 4, this rcsu1t
can be elucidated as follo$:
siace the r-rsed metak have low
nansrlittance &i nesr IR and
relatively high traNhittance at
aisible snd UV wavelengths,
tier these lletallic liims $i11
act as filters with narow band
widtl of 200 am (measared at
F\ltIM). A.cordtuely, :he lieht
will be atleruaaed in rhe lR
ogroo with r factor
signirir.sntly giester tltao the
atletluatioii in tle risible and
IJV regio.ts, alld hence tle leak
&sponse will be apleared at
sliorter wavelength- Moaeover,
lhe wavelength at ,eak
respc'nse (lp) is ess€niially
r€lated with tl-!e refractive iodex
(r) ol ttle Itralerhl by the
empirieal relation
l,r4ru(2k+1) l8l where t is
&e thickress and lF1, 2, ,..eac,
()Ir the oth€I han4 the value oI
respollsivily il1lrstrates deep
dependenoe on ihe value of
trsnsmittance that kas
previourly mentioted (see
Figure 2), lhar is to say, higle.
resporsivity is .oresponding to
the meaal of high€,
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trairslarercy. TI€ hi$ogllrlr i!
Irigure 5 depicts &6 peak
.eE)o$e versus type of
deposiled film [9].

4" Conclusiod
Oa the base of tle rcsults

that have introil[ced beaore,
one can conclude &at metal
coatitrg of .ilicsr detectors is a
feasible technique to produce
IR blind-visible detectors wiah
peak response amund 600 anr
i4stead of 900 nm for
conventioral Si deteotoa$. The
prosp..iq, of this teclmique is
greatly dependiry orl the t}?e
of used metal. Motal coalilg of
passivated Si detectors is
currently under progress.
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Figure 1. Sectional View of the tr'inal Deteetor.

Figure 2. Spectrat Transmithice of the Metals that had
Deposlted onto Class substrates.
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Flgnre 3. Spectrat Responsiyily of p-r Photodiode.
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Fignre {. Spectral Responsivit! of(Cu, Al. Ag, Bi)/p-n Si I)etector.
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at Al Ag Bi

!'igure 5. Ilistograllt Expl.i.s the pesk Re.sponse agaiNt
,eposited Mettl Typo.
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