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Description of the Invention The invention
sem conduct or phot osensitive devices and speC|f|@® mmmwm
to sem conductor aval anche phot odi odes with int
anplification of the signal. The proposed m crochannefoss*
aval anche photodi ode can be used for registration of

S UPYICRQAEBHANNEL AHMLAPNGHEEHOTIOMORIEI ng up to i ndi vi dual
photons, and also ganna gquants and charged particles

i n devices for nmedi nma t onogr aphy, radiation
moni t ori ng, PeSHBIR EW8£%eﬂw93|cs experiments. A device
[1] is known, which includes a seni conductor

Thesih%%cfnqg%tes Ec?géq}moﬂdﬁ%r h&ioé%s@\/%@e%g&déﬁgts?émf@ﬁl@@é serhi E@ﬁiuctor

have conduct] vit osite he substrat
avalanch Rt e it ST PEVBEPIER BTG Haa 2R SIOBEREALIf PPN avalanche
photodiodd e toe askal fhiyregistttibh eff sup@Seebtel ligiet duBye I1nchlnb us peicdifidual photons, and

also gamﬁ'}%rzthgrﬁ% bﬁ/d Jh)é e@%?rjt ﬁ}&ohﬁ \%Eglfc;rfrﬂe‘aﬁgl g%oun ar | esph% radiation monitoring,

actrom es p ace on t et ween
ww”“”%ﬁém§ﬁb§ﬂ¥ﬂmémand t he sem conductor areas. The

A davi& [aN€ kowa Iifieibcludel e%eﬁlceNﬁJcﬁ)OSLﬂ)htfhté, [#@db4 bha®ik bf semiconductor areas

that have (‘ﬁﬁ&}c[nﬁt? gg %B%%Q%th‘é?oq tr(ees%bsﬁllale a“:ﬁd tr?aYSr% sgﬂ)e}rﬁgé 981'[1 %Q?éﬁslucent field

electrodediy grivferrdesipie layer Vt'ﬁépwfwem@cwm MP'@M@|amphy’tcatamé>é§'e@h°t°e'ectr°ns
takes plaw@n 6P ssﬁrfdumSCBéaveteﬁ)trtefsabm@rand&rreas%ﬁbaﬁmaay a@bs. Tt Bvdidhene current

then rowF \'Io Jéed Cﬁar}sﬁ ent ef rodterghermﬁ1 Ihqpell %%g@gg yFr% Lr};tg?? r?ogg Lhese aregsfrjl i shortcoming

of this degia®isded 'e‘(éﬂ\d@m{fﬂ P@ngdthbélﬁ'hb@nd vlh@v'@@r@rq@é _tithe seactren ége to the poor
transpar&@ﬁof%thﬂl@bdﬁe? @gﬂer aw@themgh@ajd,sedts@m.@nm@u 6leb®Ih hdyitloR 8here is no

possiitg RS pidalefiere o et PEURRLIP o EUGaEP G Vet R ARPYpE vien feads o

a reductigroin thecsensiiivity ofgheldesite. epi t axi al | ayer with p-type
A deQaIdfs kr\/dmtnywﬁ.aﬁaa@ae@@ staﬁmhdub@r §m>bt$4té @ltend twe @onductmty and an

epitaxial Eé%metbﬁ YP&08¥§L5 |vgig§e%r?qﬁde ﬁone &/hﬁ gu%sgﬁ%f‘%ta r%ﬁ %‘?lye %P/eé' and a dielectric layer.
Separatef semineuiduictes prges witten-type Ferditietivity drefoemediingldesthp dietentrit lager and exit on the

one side Qntﬁe %s%easyé ered SBRé §t¥1érV—e al fay %ﬂiltaﬂlaﬂa)@ﬂ HidHey cmpB@areas @ith n-type

axl a areas with
conductY RpLER PRAIES R ACF £35S TOSEF BT RS A0BPoRTEARE one rom e aner
by areaspf the delectrin layéreThm phojosersttive lager sdvp@rtize potaeteetrdns@ne folmeed is actually the

epitaxial %%Q’ed'rowrmﬁ tHé ?Lﬁ'écé’f)f Heté?og‘éh@u? ﬁ\tafe'rlgls Lab!'l@éctnér 842 resistive layers. That is why
otosensit]ve Eq ot oe| ect r ons are

the malnfsaqr}?gram'gg ofém gjegrqey'i)re( tH%coné%?xft\égf t teF'}{S‘?@PY a pé%ﬁn%sqclﬁ @pltamal layers
and the I8gir &t ef dafk dueemrwug@ﬂeanss*.o dedrerdtiah of the shineitieiyt andeheasighal-to-noise ratio
ofmedeC sistive layers. That is why the main shortconings
the device are the conplexity of the technol ogy
A dw@ﬁ% 3iep QWA WYANhRR Pegn trkepes @ Yorolgivperang which inclugea S%mconductor
substratedgidia sethidoedlictor Wlgerdornlirggeds—ib inclieh @dth thieatbstate0Thet Suface of the substrate

contains %Wﬁ)}df g%a)éate @Jﬁqcc{ g?ctg‘r'ag&? wutﬁ Enr{é%e%ecmh&}ch\ﬁtﬁ é:gr%%érgc?to that of the

substratg. {8 prg@ty@eﬁh@ﬁqﬂnmug?fdarqm |atenusieg] mtrlumg urpose of creating separate
avalancf@%a@@ﬁﬁm&@ﬁnels‘?) tasérisate@nipifitafons? e GRREIUA bIRIrtcb@dig bf the device is the

presence—oarr{g] arI]s% th matr#arliI rrk%é [9 f)cers Ehogteg?? pu bo?Uéc%Bﬁ‘Ollagh ‘leocglunr] zrgcssarkovers in

con
the mterfg@mﬁeqlerrﬁdmﬂr@am@uﬁe%@n o thhpfamémtf@ﬁ I%@Hﬂ@@ﬁwTWproblem here is that the

semicon&R¥P afeasl arte%dafé@tlmrﬂfedlétblﬁ on HHesti jadc@on |hféﬁ§$bﬁo@{e@toﬂtth/aoﬁlbstrate—
em.co UcC. aregs are U
semioond s EOTI GRAsr HEb' AU LRI i CEE TP S BHSR AR & ont connectr

that ensure anmplification of the signal. A shortcom ng
of the device is the presenge-and also the formation

in the process of operation - of uncontrollable |oca

m cro-sparkovers in the interface regi ons where
anplification of the photoelectrons is takin "mum mmmm
*000002 *

A

The problem here is that the sen1conductor
| ocated inmediately on the p-n ju

formed on the substrate- sen1conductor Iayer
i nterface. That |s mhy the sen1conductor areas have a

g, ~ ] oA A A A A A A



*@00002* between themor through the electrically
neutral part of the sem conductor |ayer or through the
substrate depending on the conductivity type. In

between HeRedr tH/r\&fgﬂfbhe d1r@i cGIﬂ/VdthEal GQr‘E&f tﬁlé)§enh&>‘ﬁ§udtdmiy€mrﬁﬁr8&bh the substrate
on of par, ate . a

cependirgd§ She ol 2R R gt ti€ e Vb ifts o E i BRI 8cH imiaton of
the curreplrin thesepandte areeawheve the avdenghe asngglsssp@klh@plgcpe @' be enet gr gkveral areas with
decrease@%pé]’%vep&fté'ﬂtlﬁl ddhot ;‘515‘?!‘?1@ §r$ RicleBsd i %e@‘év ECRINGY ih3ERr io'?attam a high level of
the avalaag*@rpr?oﬁgs W’?b%g w&?]g gre%fof {hﬁ éieﬂceev"n thS wFﬁatfeﬁ%egnrééags Q {"'ngad factor of
amplificatienaf ¢e avalgnche lpracegsedhittais taoindshtor el dehsithty iewel obthe talanche
photodio@ @l anche process, which is an indicator of the
sensitivity | evel of the aval anche photaodi ode. The

Theﬁf%ﬁ%@é'&"ef‘?y‘RPéﬁ?'F‘Gﬂ af igpcoving Hegtabilityef Wlsﬁga'@ﬁ@"‘gt%ﬁtdl inGrepsing the
sensitivitpbf th&@/a&hqreajhoaumﬂe ih ttcbevisielan dndiraviatet regiohhief the spectrum. In order to
achieve tﬁ@&%c{hhl\ééltré(su at Iggst @N@%Qﬂ? Q&}t Eh%t&gé&%e %cﬂd tsﬂa?e é’rbacg \Mheenhanced

raV|o regi ons pectrum I'n ord
conductivity g{re]yadednacay stdéﬁ Hh§e@a¢onpté§qj|rrta§erlaldqlth|0@3§1pe @h@nﬁtg{tlylty){s formed in the
avalanche hatbdibderthat afclusepasertieontadtordulsdtrateeana s &raisontutttr IeyeRawiaBGrious
electroph%aPEﬁI Pgrg{'ngte';sy THe! £0I19 %'Qgea(#eaggéegthéﬁ%dt bclie‘taﬁeemwégcﬁt%%' g%%gr{ductor layers,
which hat/q]gnhaaqupam@ntp chomgpr@@@ tq thggemlp@pwgéaygrs with which they have a
common&ﬁéﬁa@@mﬂiﬂé‘dv@ﬂ’ aﬁé&‘ébrﬁeﬁdf%e&ﬂdnh&%l%&rﬁé&ﬂﬂ&ﬂt&ﬂaybﬂ%%nﬁ%rkéﬁ conductivity
does notg\?\éeaas coglnrrréo lr%cr%?rcggv ﬁ'ﬁ} |d agt Wgrega,grh{a Is%mlg?ndsgcétﬁﬁ a(]:r %saad%ﬁ%?ted along the
common|inigriace of thenpanti¢prkudies lfe/nh?anced conductivity in

Dep@m@g%d tﬁ@ arfabt dfhﬁpl&ﬁéﬁt&u@ﬁ‘ duwgé &vick &M@EcﬁldlMaiJ?r%H Veilh etnhﬁ'iéed
re eas

conductnf IH gre farmeldl m{grlgle\?(ﬁ @oﬁ%ﬁ SP8F 8% g)gte?f gnwf tlﬁe %eﬁH%%\gtécaor layers but with a

different tyo@ dfteondugtivity, of daresw rroe seragendactoowmitiioegarhtodhnd meterialiof the semiconductor
layers, atmsosalmééa safttif), HiERAds td IR r&rRalisran smcatew&e &reﬁﬁ?e? aRérRating p—n

junctions %r% Lebﬁﬁ%hc?tgrorlné —ggn%ﬁgﬁgﬁt j%ﬁl%{ﬁ i ﬁglre‘;;g?rl %Fﬁ[eenglf:ular to the substrate
plane. i npl enentati on of the device, the solid-state areas

As é!\ffetstmt eNBRANGHRAwo LPRhdBhAl Wakrik oage%atfaférthIQfhol@?fo@&tb@t)etween the
i s the sane as that e sem conduc

addmonql a@;@?cgdﬁﬁ?r Iwe{sHN@ enB?rFF%f%‘HPCtlt’@)’ﬁ%foon‘eddB Hﬁdﬂ@t’lfi% ITP9 forra?tlon of two and
more matrzes cfwolksiate seas vidinehnaticed condultivite Gadstto tgaeat gravamentiofihe sensitivity

and stabm{yotm@ s%ﬁéﬂa%ﬂg&@(;f%e delvi@é(ers and al so_of netal
. This | eads the formation in the device of

Theé"“teﬂ%qn '%11"?%&%?51.”‘1'%%@ di?"‘f‘f‘g (ﬂQWEtW Whee hgerese sestiBpLei e miRe;channel
avalanchefphatediad e withndne ga)knd twad (J) taticesOstshel solidstalies arebs l0tated between the

additionef?@é'rmg&qu&&ll erst\ﬂthtéﬂﬁarﬁzggﬁénrd@tt,tglty a% ?\{Bse "ﬁ% dvic€ %%énufa@tlhred on a

tri'’x o arate pot
base of g gamicondistos SekstBiEt WoE pxampte siligeryvith bives C@éhﬁt'&'&rﬁ!‘lﬁ@tfﬁ's"v'w of

1 Ohm*chrREthe bdirinhgehB e adtiitio A Gerdiconauttyr layer b Mt dypertotidietivity and a
resistivit{éc%I : 1C_ y) E elS %?rrréém;\ h%tn%ogf ar%%\ﬁf Cttgegs%ml&gélgcttoqst sltrg %%gﬁ'rea?s of local
diffusiongpeipg witmqi\oem@rr@nthe@fa siligen sestiepndyoldr tayer with Fstya%cqnﬂtigﬂv'@fand resistivity

in the rahd@edf $1100 @hmafmdorrﬁ.h@@ pofn Jdnhﬁ)ndrﬁfﬁ|tI€éﬁ‘|rst_EB@tldnBV§éﬂﬁdoﬁﬂhdto$ layer is grown

on the sur%g% oft tﬁeS su ]str:%t%éy me% @ﬁ%ﬁﬂ%lep%é% glihg I,§8I S%pﬁs eS%i gta%r?hanced
conductivifyt4are feengay Wﬂmspmn (@ingri theisemisorrfuctonleyes wiith ghespheresatoms. The

doping d€§eei§§elé&€oﬁﬁ afd Eﬁﬂiovhﬁg&nt BRge. ﬂfﬂ&“aﬁhéﬂ]ﬁ’d thé 8%&9 Bﬂaﬂ%ﬁ@érature of 900°C,
ance con
areas or (g8l Wb b e O A S e asietaty of bt BT R sustiiaeg gp al sices by

substrate 1, for exanple silicon wth n-type
conductivity and a resistivity of 1 Cimtcm At the
begi nning, the first additional sem conductor |ayer 2
with n-type conductivity and a resistivity of 0.1
Ohntcmis fornmed in the work area of the sem conductor
substrate by neans of local diffusion doping with
phosphorus. Then a silicon sem conductor layer 3 with
p-type conductivity and resistivity in the range of
1 100 Gmtcmform ng a p-n Junctlon vvlth the flrst

L o,



conductivity 4 are fornmed by neans of ion-doping of
the sem conductor |ayer with phosphorus atonms. The
dopi ng dose is selected in the 5-100 pC/cnR range.

semiconddboEiat@fd Wﬂh bft‘ﬂ)etcbr%u@ﬁf t@ 6k BreSktivRy ih eEPel (ﬂi@ﬂn@*cﬁﬁfrar%ggr&ormed in the
S or

Ll t
semlcomﬁxgtg |§¥E?rv-'i—r{e§7 a&ecoggga?ltl%ua%%qﬂg%& %M \rgovt,%(feras%twlt)é?flabout 0.01 Ohm*cm
is formedgindiesssupfpce2ofdlendegineddicton fayendt byrmesns of ioridqpirtgywpth boron. This leads to the

formatioriR fh@%ﬁjh\é'd’ e ABHcd & Sitsthdtiny bYn jd’l‘\cﬁdﬁ‘é‘ m%wle@t%n%&%u&ﬁé}g@the
formed in the sem conductor secon

are

substrateplasies WigHehy t%%?HeE@WEﬂ&T%P”?‘Q%?re é°°9\ﬁe¥ He“é(e?’b‘QF QH Adtignay

semicondoulyds @ith elmamicahconduchivity.med on t he surface of the
Dep\%ﬁdﬂgc&nqéjggrﬁﬁt dr Wﬂmé’ﬁtéﬂ)‘n WW&VQE theO8knid Q%{Meﬂwm en]rganced

or on. hi s | eads formation in
°°”d“"“‘t"h éred@rmee &'spef %ﬂ”f‘é’?"ﬁﬁf’i tﬁ@{‘ 50 AUSIRIR EYTWALEY By SHFPLBRIPURY g order that
germaniyoesrpiendirceilstars tap Helfermed insé vadnge fltizensdicombmniedigudtbraayer, the dose of
doping wﬁ?l\ gglrngr‘r%rjn %gtthnlmnjls%%ueeqbsb b%vé %@m%ﬂcn@t gér@ﬁe%%g
t1 onal sem conduct or a ers wt ance
p—n Juncélerr\ﬁjqjériqtq}l—t wmlg@ﬁ@qgg”w@thyﬁ in m@reg%p‘nl Pgfpengjgular to the substrate plane are
formed i thpH&ssent at i on of the device, the solid-state areas

Thev&osg sg&ﬁg,@g ﬁw%g?mrféoo? gwlé(‘sgl'idvétét%( ar%ggarrdqﬁgag dg“a:%%emeev them are determined

rroun
by a spewtpgtptp-éqmplqtﬁ byyngans of whaieh wg@qwﬁaqﬁqe mﬁngqi intg qhgm-rgmt or |n a speC|aI mask for

local dopﬁ’]gld)ﬂh@ &gmﬁ&tﬂualﬁr by e ehérgy Bf&hé/@rhsul‘mweqfrodehﬁoff‘dbblh@ RRelected
conduct or yer se of (?
dependmgeornrtr%ennec%%ssrry é’ﬁ‘.”‘d’?ﬁ"?” cg(ﬂ']e |mPIarate %tgbegrg OE/ e kTB\ﬁrbcomponents of the
device ap\{ie proteRtindTTing ) orethg Heap asvaves wgmdﬁ@e York a]'e@@gweb Aasthgcontact electrodes are
preparedT®t @l - semi conductor junctions in a direction
strat

UnIu?ehég qLRi9 It)goél t%q-ﬁéa?%}cg%gmgzﬁtlp%ﬁ taéj?@ﬁogrx%ﬂ‘g m&{: rﬂ%osed gevnce takes place
only in the bburdlagesadf theamolchstataackas ith sdndcandurde ldyetswekich tehreperd bepthemselves

mdepeno@ﬁi c@méﬁﬂeﬁk&ﬁ amBificatioh REGE @har@é"éﬂrrﬁéﬁ &J’FQ:H%QVHH)&W&@&H@ s occurs thanks to

the fact tg;ﬁ g@l aé?asr){sﬁtgm?t?ra?tmg |pgt85tfa %mrﬁ 5\%3{3&19?15 ageesfwre Eng —n junction areas
located ih divegtion 7T ireoperetingynodd, atvhigage aaitls polarity ¢rereppandios & thé d@bdxpnon gf the

semmon&ﬁ:to? §ub‘§9$t@ %mmngh GQné}Q oﬁ th@cﬂb@@q§ §éHe}d tdjtﬁQHB ema‘ctrode of the
sem'con%fﬁb@M%rn\gvgemh'smgpenaéw Sy 'wstrfé&ttpl %ﬂonr GMfgae! Bpeomes displaced

in the forivhre dite&ipn gndibe 680 autgderjohctibre “woT tke appesiteatirevi®in| Treegp—tinjenction areas
located b(é%teﬂme n%lt?pﬂ%d'ngrq nﬂél?ﬁls&ﬁ&gﬁﬁggplaé&illﬁ %ﬂ@ obﬂﬁne direction. Moreover, the

a anc I cation of
first add'BﬁH@t %&mﬁ@mm {ayer i eﬁ?%}ﬁﬁ%@lﬂ‘d%\’/wy&'@'tf sireading of the eleghic field in the
substraté éhdtudnalsbmymchasmresa Oécrédse inabéd datk géretaiomce@at aridtshreading of the avalanche

process grﬁﬂn?@”ﬁ?%gg 0 tﬂg g%\ﬁCe fﬁu S%Q?r{dea%[hﬁér%menh%/onh I'b%m’ }/ \9|§1 enhanced

f t
conductnggrhmpt%ﬂ@ eleglrie, &qal@frwg tRgi exiern $|@q:4q%;qlségs r?qmcger&t& qf tge potentlal along the

photoserishiaé Kiifat®of thd@evicaCAs 4 feadit, & em aF @igtBbunibi bf ted pRértiatinsi® the device is

attained Qucttﬁhatt khetgap\%}’lrjl’a%o rthse plhptogle t%ﬁé o?rﬂ%aﬁln ?H’eq.lpgtw 8tlng1§Q{v§§/em|conductor

layer tow@m@rtfaﬁ noteptighpelero- hale% lsIstiragletedyi ha apglifigatioppf the Phetagient@nshigkes place in
the first éhemteln@f rﬁlﬂm@nbmorﬁﬁoptta sottoﬁe BhCAE ﬂék@ Iuﬁétloﬁ ldkggnaéaatuethferfmrd direction

plays the rloltee é)fm nggntn(# rrlclljei(:\rgn as%‘?ﬁﬁhcg ﬁﬁ%}@?g’q egréj g1e ult ﬁh(ta(ﬂ(?]ectroﬁs gather. The
accumulatzp péelsctronhio ti ahghe meatroed paferitigl rtohae‘orrmtlnpq gﬂspml inefpseconds leads to a

sharp de@*é@gmﬁ khetlﬁ&gfm@ldq* tﬁ@ la@é?ﬁﬁlhe 4rBa i '89 |nft9é M&hEard bfe@ GF th@Rrst junction) and
two outsid UnC i ons -
a5 2 resg o 413 s RLAPIREP (01FoF B S50 TR AEAMor AP 5 OBe AgRener = tme o

mul tiplication channels al so becone displaced in the
opposite direction. Mreover, the first additiona
sem conductor | ayer with enhanced conductivity limts
spreading of the electric field in the substrate and
inthis way it ensures a decrease in the dark
generation current and spreading of the aval anche
process only in the work area of the device. The
second additional sem conductor |ayer with enhanced
conduct|V|ty I|n1ts the electrlc f|eId fron1the

oy o o e o a1 .



| ayer towards the potential mcro-holes is stinulated.
The anplification of the photoel ectrons takes place in
the first channel of nmultiplication fromtop to

several tekﬁgu r%'ﬁbs&@r%stalﬂ@r tﬂ@&gcdni-ﬁnu‘éﬁdnc&? tr@'&ﬂhrﬁ,‘ﬁggrdc&st fAe af:é?JﬁWéill electrons

I on
g0 o g heg S e ET eRERE RE TSR e 8- Bei PG Agpifaton o
the photoglatttves tak@hgaced twdepdndernt onltipfcatdnenbammeisswhich ddweot have a charge

connectloﬂ%gmemmsg%dTt%k?@ttﬁeﬁll thé"Qgtﬁht; KHopéralidiTBinfhoved YR Rk sensitivity of

nanoseconds shar p ecrease in the electric

theava'af"?"@IpaotP?foqeh'%crﬁﬂf‘ﬁF anche area (i.e., in the boundary

_L

area of the first junction) and as a result of this
t he aval anche process in the given nmultiplication
channel stops. Afterwards, for a tinme of 3 several
tens of nanoseconds after the discontinuation of the
aval anche psoe@essf Irffdm@amcunul at ed eI ectrons go into

C%aEgnoglAb%t £taa %a e'ﬂf‘&‘ﬂ%h&&s%#fréde%u% @%roﬂ{Jqu%? 1997. Application

) ava anc ean'p I cat'l'on

46ﬁ7595/ﬁéfr9'ﬁ61°6>é’le'é‘b1t 1¥9danalgeés pl ace in i ndependent
Arudi P pl, ECAtUDPatem aRNSH4829 WhnCheddMmbaot, 1098y €lass: HhaILPa/107; H 01 L
3%@”&;1;5.%&19 gg t%fd]l fFomeggc%mggr%O Tdégné%%gbfht hat, the

eration is esenS|t|V|t>/
Seflygov BeY aB@tP@tr@é Ressishn: 86‘?2@% f?'ﬂé?%‘é’é’@ 1988 pleessHér L 31/06

ApPcatisraNd. 05119870 fs @BeNerA, 1806 @lrotatype)Pat ent of t he
Russi an Federation No. 1702831 from June 27, 1997.
Application 4747595/25 from Cctober 11, 1989
(analog). 2. Antich P.P., et al. US Patent No. 5844291
from Decepbrinuila o S INGERS®N H 01L 31/107; HO1 L
31/06. Application No. 771207 from Decenber 10, 1996
(anal og). 3. Sadygov Z. Y., Patent of Russia No.

. A2RA@2 bhbtodindel@ntzing 20bstreGOMd seinmemucter Bgers w1 ya0igus electro-physical

fipetties ﬁ&\)ﬁ%kOhPﬂ%%é@&%@g bt ﬁé?\ﬁéemﬁ&\bs%rveg-gnd VJ‘I&Q@G substrate, characterized
pr ot ot OF THE | NVENTI ON ,
U e B 5P PP e B SE HeE a0 SPYBR aBEr ot arees win
dnagmed; candudtivinasurroursied bg e¢micongbstgrintaadrial withommerapd &@ same type of
Li?mt% %‘L@fﬁw e ¥ofid fas %%a?gﬁehoégfeh%%eﬁ R@%lu&%‘ﬁ séMEonductor layers,

pbStrate, characterized 218(r esence I n
“('Wé‘ hgus figher GPndyEtivie R SPMBR ISR %F”B‘iﬁ’i‘?%‘f%"{ 13Yg"s gfith which they have
oepahatt@fased. i d-state areas with enhanced conductivity

/ﬁ}éfah%;}ﬂgﬂdl ¥e i %g(l, ?&rr\géj\%rpélal %Lr%lulsﬁéc;@ tﬁé‘@ll(ﬂrﬂﬁg}' H%%olid-state

conduct1 vi € SO

HPASFEL @?@e o SeateEd %%%rwb%ﬂx% w'wav@?f&%{s Sgg?ﬁf@@ﬁm Ryt with
doayietiGty typeftiat I3 dppoastte Witigleepeceditinet i Vity in conparison

%latngh p%‘é{é‘glﬁié’é‘ﬂ %%o?%anc%xﬁ'{ é|a.\411¥ Ialsn@[ %Eec} t@qxe Qﬁ%ﬁng the solid-state

Qj@@(ﬁf@@]ﬁ@%ﬁw semicgneticier with @pgqu,fgr@mgmngwth Faspect to the semiconductor
IE)Q:H\QWMGGh théwasekérﬁtn&hakrzracear eas are nmade of the sanme -

gﬁ?{anw%%\o? §|8ﬂ%|n @f;ec{/rclﬁ%gg ?v;f/hcélal{rh %)é?@%lsﬁgc[ %yqﬁn%lllgvg I'}1e solid-state

areasyree thadoftateetal n@termal anche phot odi ode in accordance
with Caim1l, distinguished by the follow ng: the
solid-state areas are nade of a sem conductor with a
narrow forbi dden zone with respect to the '

sem conductor |ayers with which they have common
interfaces. 4. Aval anche photodi ode in accordance with
Claim1, distinguished by the.follow ng: the
solid-state areas are nmade of a netal material. 4




