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L!i!!g!s!es
p{ju.ction silicon derec$ft !E $idely

usc.d in 6any lpDlicaiions of the 300 -
l2rr^ tn rege detrtion, lhis cones fmn
th. sili.on bmd sap (r.12 eV) ! - al
Prelious ese&ches on Si p{ iuncrions
aPrtuled thal peak response of these
dclocroa lle in lhe 900 * 25 m
Nd€len8lh [2 - 6]. h certah applicatiorE
(e.9. speftomeler de@tois, name rnsoa,
sal.lhe aprlicanons, md lisible lEseB
derection), it h Equircd to use detecion
ope6te in rhe 400 700 nm wavelenglh
(i.e- visible spdrm). In dlh Enec,
coNendonal Si deleclos with inrerference
filtes or lR-cuto6 ilicN are used. dre*

In lhe p6ent work, p-n si detecrors
$ere coated by a meral on lhe smsitive
suface. Iis technique is bsed on the lacl
that nrosr melals havc good rlection in
fie IR Egion as compmd $jth thcre
ienecio. in dre visibl€ region. Tle used
nelal in thh wo.k sas sold (Arr.

2, Drpennenr Proc.d!fts
si4le cryslal(1r1) si walts ofp-$?e

condu.tiviry. 3 O.m resisdvny ed 500 ,i
15 pm rhick grosr b, Cz lechniquc $rre
used in thh siudy, Tnee waleE were cur
into individual sqnore shape pjacs ol 5
mn len8ih. Onc sidc ol the uafd ws
polished lo miroFlike suface wiLl aid of
0.25 iun dimo.d pele. CP 4 elohan was
uFd ro rcmovc mrivc oxidcs I7l. rhen rlr

additions aill rise dre cosl [41.
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$alUr was thorcushl, ctemed and
iralcaccd Tnc llrrpe sliiD \as doprd'nh d,,no, ,nrurics (p,osDho,) br
rhe.ml Ll iTaron lo pmLlule p n julLron
Si d.k. ur ln dns rerld que. tne qptes
re iffnlysen in POa l \oturion and the.
at put inio er&mled lumme aloj T.n)
, rtn" C tor 8 oin. Arin rtr6 p;oGs, rhe
lill!\eJ eloles $:rL ' osed hv rrF m/i-
rlr alolr I mrn 10 rcmo\c phosphor
,r!idur. frlm si {trlace lrral ourt} au
uliralhir tiln iras dqr.silcd on s4sitive
d.a of.he dcrecror (n"r$O by thctuat
rcsisiive tecbrique. 'rhe $icknes ot $is
il6 Brs 30 ,D. Ohdic co,racc weie
n,ade ty depositnle At and 1u clecrrodes
oi n q?e .nd p-1ype ol the derftror
ftspectivelr. Ctlss secliomt liew ot the
iiml derecror is lresenred in risre l.
Sp.clral responsiln:/ was measured by
using nonochDmabr of the ranse 400-
I I00 u afto maldD{ a ali}radon with
aid of power neler. Opric:l nmnirance
.l $e Au-oelal dfi ,ilm *6 measDad
,nlh the heh of sp€.rophotoDeter for
s$rples pepdcd al glass subslJ,tes.
R!\'ee Iv ohealdistics under
il loni. alion seE claucrerized. -
L R.\utl! and Dis.uscinn

Opli.dl rdsoittdoce of tne Au rhnl
filn tha vas prolaEd on glass subshate is
sh.{n jn Flgu.e 2. It is obvious from the
neue lhat treshiitaEe n higher al shon
sA.lmgihs (visible d ulravioler) bul it
is decrensed with inceasins yar€lensrh,
Tiris Esult eUecls llut,{u nlm should 3.i
as: gcod --hible md r,rv nlter. '&€ lgue
shorvs &at lrasninoce decENes to l%
a I I I 00 nm rvavelensd wlen iie thiolness
k 30 rm.1his indicates rhal Au nlm caD he
corsidcred es ideai nltr. pfticultrly al

Rer.6e cnrenr .l ucoated and gotd,
coored Jeteclors in lhe dar! and
illdnnixinm condnio.s is illusrated i.
!ie,N: l-a .nd 3'b. Fo! lhe Dnc.ared
den-'cro. (r'isun 3-a), n is nor€d thar ddk .

.un.ft jn rcaes sith bias vollagc shors
so'l hr$k{lotrn benalior.lhis behario. is

not obeyed to rhe Schokley,s diillsion
nodel or p-n jbdion [81. on ihc o1[E
side, &e pnorocDrent in rhis figuE shows
significmt idcease as @nped Rith d k
cm€nl. Ater Au-dcposition (Iigue 3-b).
no obswed vdianon is rcgist€rcd on dark
curent blt siglincdr d4rcasins in
pholocuft G obswed,

Shosn in Fisurc 4 is lhe sp@ral curenl
pspotuivity (s) of si detccror beforc md
aner Au dep.stion. ThE ngue
Jemonslmte( tirat peal respoosc .l rhis
detectoi is shifled from 900 + 25 Nr
waveloelh (1he peaL reslome ofur@ared
dcteclo4 to 600 + 25 itu mvdenglh (!he
leak response ol?\u-coated deredor), Peak
respoBe h essentially relaled witn &e E?e
ofdelosited lilh by the following eqLution
t9l:

............ (r)
2k+r

lvire n is rcrr&rve iDdex .l llre d.rn.cire
nlm. d k = C. 2, ....).

The pr€sd shift in pak iesloNe flrar
occwed an* Audcposnion caD be
clEidcted on the base of rhe opiicil
pDlerties of Au tnin film rhat are
exptained elewherc jn figure 2. Tle Au
thnr lilh h6 lieh optical reflcoiviB d
.ce IR Eaion N .onpmd \yirh ils
Enedivnt at vhible and LJa rcgions t9.
l0l. Tlerefore, ,\u thin nlh M. ,ct as a
Eiter with nerc{ bandwidtn aboul 2l]O
nm. whioh calcularcd liom FVHM rrutr
Widlh al EalfMuinuD).

Figw 5 d€ricls ihe qmtm eificiency
(Q.E) as a nndion of w,velenstn of
uncoared ed A! coaled si deledor {herc
Q.E displays simil& innene ro drat
mmdon d in lhe peagralh ofEsponsn nr.

4. Corclusions
on the basc ol the Esulrs thar haae

mentioDed befoF, one can corclude lblt
Au .oatins of silicon derecrors G a fedible
lcchnique b produce IR-blind risible
detector wnh pcak rslonse dound 600
h instad of 900 nn for conventional Si
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FigDr€ 3. Phoiocurrenl uder reveBc bils ror utrcolted (.), rnd Au-colt€d (b) detector.
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rtgure 4. Spetrrr Resroniivity ot Si P[otodetector befor. !d rfte Au deposilion,
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Figur. 5, Qulntum Efiiciemy ol Si Photodetecior bcfore ord alter Au d€po.itlon,


