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lbse h a Dolar senricorductor.
*hilir c!r,llizes in a fa.c.enlor cubic
(1., c ) l,ft,.e ol N.al rypc. lL is
chmclciiTed b) hieh dielecldc
nrsqcprbiliry. hiah carier mobility[1].

d n*ow blud !:ep 1T=29lK.pbSe)-
0l7 eV l2.ll . ODlical p$pe.ties in $e
visjlle a..l nlidred regio.s ol speclra
ar. relar.d ro the clecrron ruisilions.
lnc asgro$r llms sho*, p typc

I hec lras becn a considesbl!. nneresr
dlung the irst lev ycr$ in PbSe nlis.
be.ause ol dcir ponisinr apflic.rio.s
nr l& Cctcctor, lR phoroeraphy and ga!
n.1.c1ion Sercr.l ih\tsliE.ioN hal d

atr.mprcd! Y. Yoshizeri er rl[6] \o
hnlc sno*o thc ellecr ol oxteen on rhe

tiopcnies ol cvapofted nims ol .1'
L,hobscnsilia. PbS.. I Bionh.l il lrl
r.sred for phoroconduoiivity ar loorn
rinrnerarure nnde. 700K di$on
choaped al300Hz.The ll{ Edidion 1!.s
focNed 10 form d ligl1l b.oni 0.snrnr
\ideinorderlo scd the filn looninH l.r
hodosenenics i iosponse. Y S sainra
[8] lLe elc.fuical cl,arcrcisli.s drd
$octal respo.$ ol lhese deviccs Ph!,
rsi, hdercjuncti.ns, s P \ro.foloinc.\

rl. [9] the i.llueDce sud, .r'
ultua\iolet iltLmin.lion rr nJo(
rcmPcdrur; on pjbnr.lecrio lroDodj.jol rclira|ed (by arnealine li .ir)
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poltcrlsElli.e PbSe rlns PreDarrnrn
oI drcse devices c4n be acrti;vcd by
diflerert merhods oldeposjdrg rhe pbse
flms .nto sinsle crystal Si subslEtes.

This pnpe! Elolts on o srudics ot

Iie r u, nc oo\ uLt r\!c?hse Jefosrjcd

?:ir8!3!4ElM
Strlistriles of mype sir3le-costal Si

*!tiE rnh (1ll) orientlrion havins 3-5
(!irr,.cn) res:s1ty]n wqe !*d in $c
l]res: nudy. Aftei s.ribios rhese,dfrs into small pieces (1ta ic nt ly tcn \
0.6h in si2e). th.r- kE olean.d, and
el.hed with dilured uP solution {t:ro)aii lhen w!$cd $nh run nsJciorized
w,r,!ol. rn. ,ihN oi rbse $ere
rreFared ry dEnrl evaporalion otIbSe
9lnder in a vouum oathe oder ol ll).
1or the rat.r of evaPorlii!1 $as :t 6

, Dnl! .lein !i[.r

Bn{ i. r.vcNe hi3s. t]t currcnt trr!
round tu nrcrease slosly th voluld
(soll brcakdotrn) .0d d not sho! iny
lLcDd of salurarion or sharp brexkdns.
This conld be dne to 1ne don,iJlaLion ot
edle l.ikoge curcnt \hi.n is c2lsed bl

-$c,shd'! rdge.lt 1h. ],enDtery oa rb.
to.ract bd-als6dne ro rhe se.erarn!1.t
.\c.rs cturi.G nr the dcplerion rcsior\ br

tui:d-iilte side Nhslrale. ar room
letrperarle (-i00K) The .vcraCj
rhi.[ncse of rhe deDosirs \kre
Ll.remi.ed by glalnnc! c nethod.]lhc
mlximu'n .mr n! $e deremrituli.n ot
rhickness Ms ot E order ol ll]%
estihar.d for 4rc $itue$ ntms tpbse
filrds oi dri.hess 150 nhl. Olmic
edacrs of aluninum [r 1] \$e
rrapor.ted on dr. silicon siJc md tbse

llecticai mes,mrelxl included
cum)t- !o lage ,ud .apa.nince
vollnge, Rere6e I-v ohdacleniics
unncr ditfe'ui illu&inrrions $ere

3-RESTIIT
3 I I-V &an..eristics

,{ tlDicai cutrenrvolt gc (I,V)
.hr.c1eriric. in nrk, for tnr{tud and

Lri.s of ?,PbSe/,-Si
h.lcrortrncdon is siro\n in l.ls.(l) h l\r
fo$^rd bias th. csen( incEdus
e\ron.ndrlly wilh lolr,qe as erpcdeJ.

FiC,o): I-v .h,r,lIerniics ol lbst/Si
'- hetercjurrtion in dark.

lh Fig.(2).los I is plolrd asaiu.srion

Fjs.(z): l.V ctlrlct.ri5tics of l,bse/Si
hereroiua.rion ir log scn!c.

!
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.rLnction canacirancc nrasured as a
[nclion ol bias vohage ln. rhe PbSc/Si
liod.s shoN CrV LD dcpendencc
(l:ir 3) yhich !ndicale i. xbruptjnNtion
ni lhar..se. llnderrhsseconditions.The
c-v.hrFcrerisrics ol lhe hererq unc(ion
car be ..xpl,ixed on rhe biisii ;T_

^.dc4oxs 
ino{iel fl2l. lcc dbs b

\\her. lL ] : h nrobiLity cdricre
cmr;v.9 ard p: h rsisivn!

l

!_i -e!{:!L
, (qx, +,,,,\lJ

.o

wheE qr is the eleclrolic chogd. l)r
lrtl Nar at dielmlic co.srani rnd
c.,!!c.irario! ol ,cccprors ir1 F !)Jrc
iorii..nducr... sr lnd \or ae djel.cnjc
.oiatrl and .oncentralio. or donon in
n-rype senicondnctor a.d v mn vD rB
lL: aFpllcd bi6 aDd built,in Vohagc_
r\e:nr) \'clue n \F csrnr.'lrd
L / I C' \r Y plor ubli neJ to.

|.l.rolnncti.n. 1l'c builr ir p.lenrtal'Vt i.r rhc Pbse/Si S)sienr ras tbund

Fig.(3): C: (C =cxplcitance pd trnit
rrc! ).3. fun.tio, rsverre bi*

vott.ge

Fis.(4) sivcs rhe I,V cfim.Grisrics
lor Lhe PhS€/Si hetemiunclion or
dilfcrtnl illnniraLions. lr is srDM llDl
photocriicnr i,rcrcases sidr relrse blli
voltase md no sRrxEri.n '!don was
obseruod This can he driibure.! as
Iullo$\, sirce phorocuneo (ld , 1
tun.r'un ot di0trson tc srh and unc o1
si&hll2l:

[Ir,=.]AG(w+L)l ... (1)

M.re A: ls area- c: is g.ne'?ljon
late,W: is fie depler,on widn and t: is
dre dillEioD lengh,lherefore *!cn L
becomcs so shon (.-<w) dne ro rlr. .$*l
of hknrerch deaects . I \rill depcnd
ess.ntially on v qhioh iD tun d.pends
on bias voltage. Thus. lpr, sill incrcase
Nilh lncreasinu blas vollaro.

lhe ..nccnt4tion oI rcleproB (N^,)
i. PbSe lllh sas cal.ulatcd Irom rhc
inx,*n un'es olC. VD.ndNDr by uing
eqD (l) urder zcro bids co.dnion .The
Yalr( of $e iiciecric cons n GL) for
rhe Pbse liln Ncrc taken non our

Lom the slope olIhcsc gi4h (Fig.3).
lhr (drier cooccnratio. ol acceptos n'

T. caiculale concentrotion of donoB
i. rrtllrc n-nicondreror (i.e. Si)
sc.ndtus (o rsladon t2) is ibonC 10 be
No: 101'r0r)chr.
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Ik(l). R€y.rse phorocu.rent $ !
fuactior olbias vottugr

riruo shal has b.en men{i.ed
Jlo.c, re (an lor(trds rh a.6 Mc ,-
lr\r, 5/ heicrcruftri.o brhDve\ r;r
1]oor tEtifier duc ro rhe nohe rhat
..mc linn rhc ndoq lrp rhse ti L
lh\ j trr 

'ion 
is abn'pt upe
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