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ABSTK4CT
In this worh the da.k ahd light .hancre.isri.s of SeAb thilt fih$
heleruiu?tclion deposiletl on o p-*pe silicor s,tbslrale ,erc s,bdied.
Reasanable e hahtarnen s ir, €k-.*;col and rpe.4lat charycrerislics of
lhe aahieved strttcrure t ete bdXated ,hroughottt l-Y and C-Y
messutements i., [a* and Whr ftese resalls qr. aonqrsrcd to the
eases of Se/Si ot Sb/Si individuqA!.
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XguOI:h: Ilelerojurrtions, Silicon-lrssed deYi.es, S.lenium-
.{rtlmotry devices

l.lntroductio llelemjunclions afe prepared by
Th€.e are mary availabie 8'o, ing ?ilatially one

lechniques for tho fabdcation oa somioonductor matetial onto a
heterojunatrons those are lhe base different semiconductor material.
of mosl phouoelechic devices The mo(t conrfion prcparadon

srch as detectors, solar cells and techiques are chemical-vapot
semiconductor lasers. Such depos;tion (CVD), solutior-l

" S.hool rn A])l)lidl S.i.tr.es. Uoiv.Ailt olL.h.ol.gt, lia:hdnd. lRi\Q
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gro\ii,th, alloying, sputtering and
vacuum evapoiation-

In vacuum evafmmtion, dirEct
evapo$tion ol lhe serniconducto.
or co-evaporation of the
constituenl elements of the
compound semiconalirciors are
&e main employed processes ard
subseqnent condensatig. on
3;ng1e crystal subsfates in high
vacuurq can be used plincipaliy
for g:owing h*ero-epitBxial
Iayen of any semiconductor
rnaterial. Usually, &e ilrrs
growB by this technique arc
polycrysalline [l-9].

The rnost cortmoi
compounds fomed Aom If-M.
IV-VI or III-V group3 are
i$pofiant semicondu€lo.s. The
main lecessary require$ents of
such structues ate parity and
eqlivalenco. Due to prcvious
works. strugtures made ol V-
group ele.nents (As, Sb and Bi)
combined with Vt group
elements (Se, Te and Po) are not
cofitmon to form compound
semiconductors. Extemively
studied in order to achieve good
serniconductiflg prcpe{ies, the
chalcogenides of antimony (Sb)
are irterested. They have ralher
codplex la$ices ard prepared by
direct reactio, of elerllmts at
500-900oC. Both n-t?e aird p-

tlpc nrderiair .ar b! obtiin.d b)-'

approt.iate doping I.l0l.

2. E!rerimeot
A 15on:n{hickness thirl film

()i anlimony \ra! dcposited on a

lxlcm' p-type (l I L) silicon
substrale using 10 

r'Torr raculln
evaporation svstem. Tllen a

l50nrn thin liltn ofseleniu \,!
depositcd upon the Sb tilm by rhe
same syslem. Uence. a 300nn1-
thickness regisn oa -n isoavpe
Selenlum'Antinon, (Se-Sb)
llciemjunction was for ed. "l_Ie

deposition ralr llas -30 m/min
and the toleranae of such process
doe. nol excaed 59,;. l he
ehrmhtl$ top .ontact! wurc
drposile.l on 1.h. seleniunr IaIe.
while r]ic(cl contact lfits
deposited on rhr silicon backsidc.
t'ig. (l) e:1p]ain\ thc slru.rrre
lomcd in this \\ork-

tr'igure l. Ihe Sdsb-ofl-Si
sAlcture ,ormed in this work.

Measi[ements i!.luded
re\rerrie artd forward I-V
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charactcrislics, ('-V
.ha.acteristics and I-V
chamcreislics ir1 dark and urder
illurninatior by a halogen Iamp in
case of individual (Sbisi and
SelSi) and SeiSb"on-Si strnctures.

3. Results and Discrssion
Results oI lhe currcni-rokage

measurarrenls are shown in Figs.
(2-5). I he cun€ni-loltege
measlrrenlenls {ere caffied out
ibr thc thrce cases el difierenl
inle.sit;es (90-21o)tnwcrrr o1'

nrcidcnt lighr. lhe generalcd
current in case of Sb/Si 1\as lillle
more than 2.5 A ai 5V bias a.d
meximum powcr dsnsit)- 01

ilhminarion (2 I onlw,/cm:) $hilt
it was l-smA in case oi'Se.rsi a{

the same ie!,el of bias end

illu ination. The ralue of
generated cunanl w3s ircreased
ro sbol$ 5md in case of SelSb-
or-Si thrt reveils the
imlrovenre.t of phoroclc.lric
conversiorl 0l lhis suucture. The
I-V measuremenis in bolh
lbl\|ard and rc!,..s. biases

validate lnilbnni+- ol $e diod.
characrcristics as shot(n in Fig.
(s).

Flgure 2, l-V cisrrateasd$ ol
Sblsi strultlre st dilfer€nt
incident light itrtensiaies.

Figtrre 3. I-V charscle!'islics
nf Se/Si xtructu.e et diff€rent

inci.lont ligha i tersittes,

Resulls of the capacitance-
voltage measuae1l1ents in reverse
biasing shown i& !ig. (6) reveal
that th€ heleroFnction of ihis
work is linearly graded. F om this
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figure. lhe !alue of built-in
polcniial (Vr. ) is about 0.EV.

Tlerc are l\!o interylreulioas
ior d1e enhanccmenl pelfbrnled in
ihe charackrisrics of the Se Sb
sruciure. lhe lirst one proposes
folmation
intermediate layer- Ihe enhanced
characle stics are aftributcd to
the new properics of Sbr .Se,
ialrr {nrllch probable Sbrscr).
"lhis structure is alread-v' 1l

cofipound semiconductor ol
l.:.V band-gxp aod 6ll'C
nehirlg point.

ol Sbr,Se, d;.!?.,r,,t.rr

'-r

Flgnre 5. I-V .haaocterlstica
ol Sef,St -.on-Si in forward a&d

rcve$e birsing.

'" ' 
;."

figure 6. C-1-V
.hIrracte/istirs of Se/Sh-on-Si in

rcvcrse biasing-

llhe serond inleryrcL6tion is
the combinalior of Shisi and
S../Si latcrs, itrdividually, 1() thc
chamcterislics ol lhe thintilnl
slruclure. ln tlris case. the
cLemclerislics of ihe upper la],er
(Se) suppon those ol th! loYer

Figqre,{. l-V charrcterislics
of Se/Sb-ot-Si strucldre tt

dlfferent incident tigit
intensilies.
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l6y.r lsb) prodxcing irorc
sensitire and less transparent
slruclure. .{s ihe thinlilm
slructure is f{rmed on a

semi.onduclor sobslrare lin this
!!ork it is s;licon). r\ro sflaclile
regions are folmed. fhe irst
rcgion is fonned beireen lhe
subsirate (silison) and rhe lo*er
laler (anlimony) \\,hile lhe
seoond one is l'olmed be!*een lhe
r\o deposited lhil] lilns
the selves, \rhi.h in turn
includ.s t\,'o probxbililios as

{. Conclusiona
Arcording to thc.csuhs of

this \r'ork, rn isolypc in-n) Se Sb
her{rojunction was formed on a

p-tlpe silicon slbslra1e. Resulls
exfressed
enhancemenr in l-v a.C a'v
rhn€crerislics compar.d to bolh
.ascs oI irdividnal elernents {St)

and Se) on silicon subslrate. Thc
enh: nccmenl achieYed snn bt
ini'rrpreled by ro tlro
probabilities. -l hr lbnnation ol
sbr ,Se, inlcrmcdiale l:tyei is
possible. l his laler Nsscsses
semiconducling prolc{ics heiter
thm both clcmcnts individuall).
l he farmarion ol 1{r
hereroiunelion regions (SbrSi and
Sc,'Sb) rhen each conribur.s to

&e overall caaractedslics of the
strl]cl1lre. 'l]lis is a)so possible.
This work is an atlernpt 1o

anbricale lcterojunclions ol
.nhanced cberaclerisiics i.om V
alrd Vl gmt]ps.
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