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Abstract
Metal-\ebti Condnctor - Metal (MSM) photo delecrors ok

Inp: Fe with s la,eral pla.rer snudure (ilouble
SchofrLy photodiode) hao'e beettlLbricakd. the .letectot exhibits lot,
dirk euftetuts of nbo,., 6 rrA, tn irrrpulse rcsporrse ting ol tS
psec;, Full lridrh at hav tt e\trrrron (FW,IIM){2S psec). srrd afi
inretnol qudnrum efiickncy of 7001, o st t|y bias .

. Resporlre time is almost irrdependent ot biasirrg .t oltage, ,rhile tha
dapekdenee of photocr,r.ent on biasw .e/lect ,he incridrir,g in rhe
qka um effrcienq\ me photoewre.rt increase lineaiy *ith
irrclden pare. ?q.liation for aU bint rokage greatet ,hon 0.6;.
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Kevlvords : Laterrl photodiode, plarer Schottky

I;- lntrodlction inoeased &pidly aral crea&dTle availabiliiy oI simple a deoard for equally simple
a*d economiaal piooseconds and seisitive methods to deiect
Iighr sources lile direcll) such pulses.
modulated or mode-locked lligh speed plaDer \4eul
semiconduclor laser rr) ha* Semiconductor- Meral double
|lr*J.r n**r"L Ur* e*,ri"A S.-,*- o..
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S.hotlky diode is a viablc low
.coasl allemativc 1() th{l) P-l,N

pholo dcleslors labricated l\ith
a process le0hnology rhat is
porenriall} comparible with
electronic systetns devices
labricntio) process r.e kev
elements of oulti gig.rbit
pholoni. syslems-
High' perlomlance of MSM
photodiodes have becn
d(n,un\rrared on n-tlpc \r l
Cr\ ' .Cal:'rr . (!r n-ttp(
in(;aAs rsins l3lli.r-
marcledLr l arrd misrarchcd
suri'rce lavers !o enhance the
Schottk."-- barrier hcightl{'1.
in this paper- we .lporr thc
fab.ication of lateral int.. digit
MSM delecto.s on se'ni-
insul.tring InP doled willr Fe.
us.lul lor GaAs laser diode
\rith lo$ teaktgc cuirent. good
responsivil) and rcqririnc onl\
one nletal deposilion ior both
the Seholtky contact an th.
bond p6d metal .

ll- Devic€ Fabrication
The MSM derecbrs rre nlade
on hulk fe doped inp
lnal.rial lvhich rvas grow.
by tle iiquid eneapsulaied
czochrllski technique. Ihc
resislivily ot 1lle lrp: fe ls
approximately 10'( Q cm)-
Tl1e i 1e. digitized conaact
struclure is realizcd by optical
lithographl and lili-off
techniques.

Schotliy- corurts arc lonned
by the o!:iporalion of {Al)
rndu high vacuum ahorrt 10?
Tor1. Tile fingers of the
detectors have 2 Fm \\,idth and
rre scparated bv 2!m gsps as
shown in Fig.(1) .

The devices are nounted on
50 {) mi..o\rave pa.kage
bascd wiltron k-
eonnecloas Llaah ltalc
anoniral b.ndwidlh ()1'

-16Cttz. The derector it --ire
bonded 10 tbc corneclors.

III- llleasnrement.
The euirenl-voltagc
chxracterislicsmaasurcd using
"H. P.- ,ll'l5B sclnicorductor
Parameler analyz.lr .Thr
photocuraeat reslorse ol titc
MSM lhotodiodc to laser
pulscs c8illcd lry GaAs {]1 i.
0.83m injection laser is
lnoniioled ,) . 10 CtlZ
digital sampiing oscilloscope
( lcktroni 1 i1802, sa pling
head SD l0 ). l]1e quaniuin
cflicienc_'- is measurcd lbr (J.8

fo1l inadi:tion using a
calibr"ted Si deledor as a

th.] qnantu.r
cfiicicn!] 0/) is calculared as

. 1.. I 1,1

?=( ---L"-+ lo0 )
4P;i ,'

(l-l)
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!\here Ir is lhe phoro
gererated cuffent, pi lhr
oplical po\rel densiry on the
delecior, A is lhe inlerdi$ta:
alra.q is tie eLe€aron charge
and I is lhe wavclcrgth .

VI - Results
ligurc (2) shows thc cxrcnl-
voitage characteristias under
dark condilions ol lhe photo
dctcslor , ihc chairctcr;sai. ol
lbe doubie srrhottk), photodiode
.xhibits ar almosl syminel.ic
behavior *ith dark cun-enr less
tLan l0 nArrp al l0 V bias,
lhe vohage brcak do*n is
tf picall_v l,l V.'Ihe ternporal pholocurrent
iispons€ a! dilll.cnr bixs
Vollagc is sho\,!n in Figs.l( a-
d )- T}e rreasured Flvll\I of
lhe photocurena prlse and rise
time is almost independent of
biasing voltage as sho\ln in
lable (l).
'lhe photocunenl under CW
illuminaiion is shown in
I'ig.4. Irr, ilcreases i'airl1
linearly wirh inercasing bias.
rfle. r.aching a quasi-

H i.- r,ll
I mrrt\r r.r r'r r 'n.l

5 r,1 t0 :l 'l

i t5 9:2 1

Tabte ll) Shows lltc l),jteclor
Peri:rmeters as a Functior of
Appli.d VoLtage

lV- l)i!cussion
l. When a potenrial is

applied helween ihe lwo
scl of digils. the eiec{dc
6e1d associntcd witir
rererse biased digils
ertends dorYnwards inlr)
dle semicondua!ff nracri.ll
and along lhe se ricon-
dtclor su accs tonlrds the
adj:l.c1ri forward bia.eI
digits. l heretb.e, a field is
established in the region
to ihe sernicooduclor
suffsce where i1 separal.s
the elect.ons and holes in
that region.

2. Photo delectoa pcrlonrancc
is delennined by a lot dark
cuneni, 8nd a high qrantunl
cfliciency, 'lhe darli curcnt
ol ideal diode is detennined
by gencralion rccombiratiolr
culrcnl (lgi) in llre deplclion
layer and givcn bl

q* n,* v,+ A

I
I5

l3
\2 23

24

5

6

(l-2)
Where ni lhe int irsic ch3rgc
.ar.ier concenl.ation. A the
junclion area, \r thc
deplcti(,r lay$ width, ard i
the ciu.icr liLri,nc.
thelelbre the srrall dark
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orfient seenu to be dlre to a
large carier lifetioe.

3. The .esponse of ;nter-
digital devices to tilne-
varying carrier photo
generalion mtio as shoun
in Figs.(3a-d), shows the
limitirg value of respoise
time as shown in tabie (1),
ard thtu due 10 the 1irl1y
depleted device.

4. The observed photoauareat
dependenoe on biasing
voltage can be explained by
tle dec.easing photo
g€nemted canie.s trrasit
time $rith biasing and. hence
more photo generatted

cafiers will contribute 10
the photocurent, This
decrease rcflecs itselfin the
il1crease of ql]anfurn
efiiciency si11ce the$ photo
gene€ted calliers eorfrilte
to lhe photocurrmt orly
during their lifetime.

Conclusio!
ln conclusior, $e iave
demonsbated the fabrioatioa of
MSM photodiodes o* s€ni-
iasulating InPiFe subst&tes,
Laterally shrctured photo-
diodes are fonned witlr
ilterdigitated contact fiIlgers.
The devices show higL sp€ed
rcsponse atrd 1ow dark cu.Imt*
fhese excellent alevice
cha.scterristics aogether wittt

lhe simple fabricAion
tecllnology 1nako tl1i3 MSM
diod€ $ritable for monolithic
optoelectrolric inaeglatiorl.
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Fig.l: The interdiglt photo detector structurc
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Fig,2: The eurrent-voltage ch.racterirti$ of (be photodetector.
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fig.3a: Temporal photoc{rrent at 5 volt
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Fig.3lr: Temporal photo eurrerlt at 7 Volt

Fig.3s Teraporal Dlrotocurrent at 9 VolL
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Fig.3d: Tempor.l photoc]r.rent {t ll VoL

Flg.4: ?he photocurreirt !s bias vollage rrder CW ilt[minadon
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