T

1 . EP 0 224 993 B1 2 Description
between the {err]levels, the n--layer 3 constituting the vertical CCD
register area is 4so0- This ingpygssypggdates to a nmethod of operating
lated fromthe n-type layer 14 constituting the a solid-state inage sensor,
especially an lnterllne photosensitive area by the transfer gate region 7
CCDesaripgre  sensor (i.e., an interli rstvepmief ¥ andLV, levdiited nTegeradpart of
th p-type layer. Wen the charge- couploatitulieg,ihe eerficeh GEDsegiEY 0a is iso
Ul s dyis[inventpn gplates de a gtioh pigireratindp ot ent'pled from, the nstye faveraid I?B’Uié‘ﬁ"‘"go'ﬁ?d state
i rra idsiapsigiage. 59n8orq BRPATHRNY an dMglinNge | S a@&ﬂ?ﬁﬂ?‘%eaﬂeal WE’ st {tive
ar& Dy | 6u§°“6‘?7er"° |E‘k q BReREY n %o aélf"ﬂ% &gpart ° Ptype | ’Eﬁ &rred
1}4 asugna

es ¢V are’at ghest pote
f r8 ﬂlg ciu;iﬁsq d-s%teé\ ima nsog raei"a aJ:I Q 0 ml z f e iarea f
r ela Shos ove Ick-g ss/ 4 Ca Gnth " @NsT er

Q is mto
A e R i
@I{ relﬂxSm Ugt): H&I rom hALERICCEY flgister drda thetd I?thé @it 7, and
ﬁ\oQQJeP{% hibR® B.I}ﬁ‘-.nnrohm@nsh 3R lipadgate A6V 7,Bhd Beldo®Rtial & thd PYPE Bgbrand
S MRads, By nse]té blobYiRg biddmeadwiidhe Phot fIs@ngtitting/Be PhdidershiSel bios rastitsan 80 Not
ar yé ol Ensﬁl iR Koick{ap 11K 'S BlobthiA 16tdlEs OCCUT1Svel equal 10U susfesapotdnial ioh e SramsfenC e
potvadt bdbssObighah@ndrganmf @5 prbwdio@Xcess gitegregibn hTnigdgnal chatgads pittdr delnsade
gabeerflo® Git® he Aranstéti charpibigrealiting vadige | s ffarddniera Horizontsl COR eufsteo\ot sitonitthe
t r ams fvrite Cihesn e | the robiéd iimagel whith s-15 flwr read oW A heled ek dBBtor dedtst er
( neness peardlace vheri meignalkfiatoe geeratedt on t htowbt ai ned | ma e, while 15 be read
outleeptinsidedor adsteateadifjseniigiodes Bnsienot  smeas thekrbstopang@ d\ﬁﬁéﬂ chargq { rf’éF“ char ge
ge Aleanag. ggsulting 4rh iistnct H@I@p"“Pﬁ§P d’l—? t he s’ﬂt‘i%"?‘? é‘f° "hﬁil"ftmﬁ‘s'@?’ tBe PPl t'f‘r ansf er
As obtpjped 'HB% ngt &A1 RS % sthey afroasps,

L ngieensi pceve ai ﬁ ‘3%”8 " I"rrul eff’ edgﬁ"ﬁrftSdf R ew'%
poﬂg}lﬁlq aﬁy% l}éfﬂ I!'I ﬁ? Et / S o ng :(Iéumm a:nc;o ere igé?:\ e 1£r£ht _type
g%‘?’evir aené? eg‘s%ssme?rheasexc %S Char vmxée;, &W‘ 00 e ddS gm’,qgosed of
o | S LT T o
i 2 n v e | e
t r ﬂ&lﬁf%@@ Pedalisdnb I%gtwg aFe‘éﬂé rddgégﬁver ; té'&ﬁsd? rsﬁﬂNnaﬁfF@ereWrsuﬁb?&s BRbmY§t been

| aVgd ackfrdin@l @ hbtRod ol YBraisteISdi e € 1t but @g@ihab the dibiiny seAdué@ebblems:
P- leydass Lranges inke thehdubdiraleatas lbeenpidepl et ed, The it tprabgmT isethathtbe eimagen sansored
appboRach ¥ ahinblaet al,i "micie CCDIimage SUPPT edsdt G médebtoopadt igcause ohtheftrapbd-ooni ng
saGensbi Gits @hGintis@msigt Swictue"anEEE]y-s0 2%erselexpansint pOthe dhicklrolyes layend3. The
CoMuestciocnnah ElentegeDeniaes, golr EMde Noec aus esitanad theatnit gell canroh b minjmized beypnd a
sensdanuanh t9M. Figurd-R ghaws unBaell ofispr ess  Eartein rexiae, in dhedtransverse direryPy becayget hod
f ofintarine €ERANGEEY sgfsof (flescribechi the st i | hefigg ‘tf I’I@a i PB‘II\?'nIf '§eﬂsfﬂ'ﬂ% »Robl ens:
exchys- "@FF&I“ griipipt whareip 9§ubs'€¥9ét% has %‘é‘ e r obl em
is C?’I?&;tr‘""ﬂor "ﬁ‘é Eanﬁ‘ﬂﬁ’ép | a ;E;/ % g p’&‘?';"%s :}I‘;ﬁ 't 83 | mage
caﬁ‘?ﬂﬂ t?ef it %m ¥?é %é"’ the I"'Ia & ﬁ'%%? f ﬁéﬁ‘h{‘ m ng
O10S!

Iayer ng e |ve IC ~type layer 1
fansi on O P &L, ls Q‘d?ﬁ( ﬂ,% o
e un ceI I

T Cg%t cIdF hgp y V8l ol .
\Q;‘% %Iﬁarphlcs% m lyf?%?] y 33% %er ol Q?ﬁ:rr%teahgg%leﬂ\su%tmcel | of

%ype%s .aiem eA< or Igate @oﬁ 7 egesy er Se dénioeei Ihennvta%atnsseprb;svs&f s618-sfateD
| MRORITRRSEH the GSRlerESdintydehBrer 14t hEnag dhs@fhatinia Silirhifly -uhityeds byl P4 S
€S BMdihsathe &t @ tRDON s FRNIWhRAAEE R L1 Cl eA-ore 54, (a dbBurfient ByGilig Fart of the sta@er t ai n
eX tufdirgon€ @BEStioh. Uthisn gnitacdnus ierclricaiyannel  offthd bre ascamiing eahrtickCBd (3) BBC sdehaisosecond
pr cdla@miros atijaceht witealls by akebsel slopsc® 1egi EEETIntersatioos! 1Peid State LCirtiits dlonferengepe
| ayempabdq ofhidyers formay i thablrpundingh a Si 811985} el g 82ng clvet, £lowtl Galtest Feridan
n- ttyepef. |Gy e nT4ayenAsind tthet frangforagqte n j unbtSidomages 98 and A9)cheteint qagieoft the Bt p- t ype
| ayegion1B alipflfsijicers elegftode t9he'h'ghdﬁ &t ode &9s £opPriseLA @hesesitive aeaand & Q48 med on
a eleetradp des ltheqyertical SGPyedister A be diveies wi t Fegisise f%l(%‘hé@“sfehph ap‘*’ﬁ"?'p@a'lgaﬂgf‘ 12.
Bothh pulses 4viipd fe the 9'9crsredq fyieformed. O 589 e otafgd (i gaid; Biiofgsensitiveeres. ba |S§Fé’th. and
t hehe, Ppivaiigen talpgteod By @ Alyfym éPe TBsr t | oneEPs?Iﬁ'“‘éFna’ﬁa a"QIG‘a‘dI‘?F% % @F1 ninate
t hd¥@ehppeRshieldy e |n- t e su stratep‘isedﬂn ar'é‘ﬁ’é tyme'
venho‘? ryprse H'F‘%"‘?"ﬁ%‘ﬁ ?5' g)osed esﬁB‘I?EP-%"H e ﬁewelff ISne

8 ’E%&&n thP 'E%n l‘s rte1 esu g sr hal ari

cel. I Bf‘) eg?f’n?t TR RE pt¥1 7 'ayef fa 9 ultm 173
542, QAJ{(?EH% S Thid I?a(higmoo the. 85@3 rééﬁd%fgﬁgrﬁ“n et e
cel ,dblg) hgn R p r;re according to Article 54 (3) EPC see al so
I sol at ed roma Jacent unlt cel I's by channel stops 6 45 | EEE
International Solid State Circuits Conference conposed of p -layers forned
I n the surroundi ngs 28 (1985) FeBr., 32nd Conf ., Coral Gables, Florida,
thereof. On the n--layer 3 and the transfer gate U S. A pages 98 and 99)
wherein each of the unit region 7, a polysilicon electrode 9, which is an
ceI I S corrprl ses a phot osenSItlve area and a CCD el ectrode for the vertlcal

o r Y Y



3 EP 0 224 993 B1 : 4 Figure 3 shows a
unit cell of<the interline CCD However, the unit cell shown in Figure 3
i s i mage sensor of3the above- nmegr 0 apeged 1 Pat ent desi gned such that
bot h the buried channel CCD Application, which conprises an n-type _
substrate regi ster and-the photosen5|t|ve area are di sposed 21, a p-type
I a er F&""f © S8 2t eHleot thegi &"es‘?ﬁ? on HPH%’%a’FPe“ ‘E 'p%’mﬁkﬂ F'9
% s'ﬁ<;%S()fh{i)’1 ]hg\ﬁ_bovg n}leg{:cg:; f é\/a © | d tE |t| arga CsiD
i ng ?ﬁt%rﬁ’ ‘ng for:e?deﬁ:ns'g 'Eg1t¥p"’§; sue‘ t age Tg ?’H‘ Bi cagu B'i?& ARH ghannel
Zg% § ster wtpc m gleﬁu ﬁai a |l9
l ay%ﬁse f aocruﬂgtﬁcrﬁnn é’ B? a %‘er 3he n- type s rLte
Gy brOB rothéd bRHRC b ygmz@ Eo§en5| t%véﬁﬁzz?‘&t%alomv& elSc‘PrGﬁsaéré‘%le@teE’T m
j un@hat&ens.t.wereawmxep%oagkxﬁsrpat fncldn | Nt O B e-D8y bRGrRN2NNRS tRNAIRE I RERel
CONphdtdcktid® GoM¥uBD bY-anl @Yfer 24 amgh an  coBlddisie? @BIH e piigpd Wellt inefomrehwae vel |
22 homp@ason n -l ayer 25. 10 the n-type substrate 21 (S. Miyatakeldd al.,"RECD- t ype
subst ratransd gt&regidh et cakteinieg aqlrt of " A CClhadertdnaiihgse Ellypapadt ®-wegf, 3pn. 27 Appl.
contrei pryweglaypr [sapobitiabd bdtwaegdhre roraydhr ee  THipes vabf24Rp/\BT4-559, Mairpﬁss),.}esunlpg)in t he
p- t PPa@nd shper -laver BHsThisi witend! roiseletech t he plectrioegyie the @H&/@glstewiﬁme lowst thejmp
574ff5m9dlam§/urll’f%® by ¢herng| stons@eicAm23  andrity Isencpriyalign gty wellTg, §‘9lh1wh‘tf cell
i 5 iPaYP atf ekl -laxerse BFMShin fhA %H‘fé“”@eﬂ? re’gl sthe injectiggevol "199&/@ the (GED reginter bp
ad éh?[?ﬁft Oﬂrﬂ"i “y g{‘cﬁ' §3t%gﬂ%?9 : lgﬂnq) ps 2 ; ct;rﬁ" z%qgmg i%%??érﬂ‘gt*ag]'? GPPCB?; ?fhe
f [er ndi ngs
t °6H e(jg: ‘?%@% 'oeD 1 efff! F ”f)te n‘i{? ‘?llﬁ}lg%?% gﬁﬂ’ﬁ
[er |ve sg éy ﬁ f| : J1 th eclrode tgeat i unty cv:mcée(i gn of ﬁt;(?atp ep:ﬁa?ll §°t°ssgc:¢)h an
foi

! ’nJ ESI diifdbh 8 t%@@éé)gn film rﬁ% 99 oé&d i Con | e ngélﬁl thi Qi'op an ot be
mpurity concentration ,a pﬁo’ios@ﬁ&m ﬁe,tor the

CCD r elQPe%r?é’ blwwﬁgbe' iS applied betWdnlthe?2 ws{yp@ﬁlb&?&e Al thrdudhl 1 p- ySé/ﬁéll 22V\!B%§1 t he
dri RdAnddstopUdeSHA the hfybe fsishirkt 28@- €l ect g ARomig.l A& mentionedtsbyel Yhe proposed
CONg@iHglimtdnipitddsplelich ot bylpm twua’e@orZZ 35S . §tRotudi & ROmR dell &irtRaiglariag cCDSMAgL | Ng
fil @t 8. p-§be tdye positibhed efden @eCeds char ggasor gy atseghréssion b sidao tas edin-

~ pol yeadtd 2t and ahee CCD aeigstatO putaatsoAh thd | m 30pdcteghi dytaisethpudty tconcentatianaof rtiecei Vi ng
i Nt esyive of kHeupriypratay@ rpogiioned betheenadls a photype wéli 28 roust be set so that excess charges in
t r aseifstiate @Yandrtherphptadiogstataosensi ti ve ar etieiphetediqda érea-ovekfigve inter the nitypasulyol t age
i s applhe édrodustionent thetriyises ¢u Gayingdineest raat estzle hintugh thehretype: 1glh22 erel $o hiat,
caudotentipidensls| Vis Vopng Nt)a'ﬁ"d"hﬁ Relvsiiceny pe s upjaqiean ase 9o iniected from jtie-tipeiyhstialy.  As
menelegPael ok B8 @ager $AESq) MaYIRgs 198 28T | ng i A BISrPR Biried gkagned CCBegIRY 26*1‘1"})’ in the
r e |"I9H"°“°d2 giructye, L?l?t (n “goP”ta°fLﬁ1F' na eI I o‘Fa”feﬁé 'I"H I°F 8 Wu GPRePAraYer phe

pat 6r§r|1 & ﬁtgﬂorb the p type

ansibr . . nf‘v Upph&ssi on
er aé gIngft ;éa;rgg uaton o e[ rat i o [?eﬁz o é?hew éon X %%s 1329
har h h || terl
|ay lnegé:r?a i angﬂo e E ﬁ vel | g cé@‘lﬂag ﬁ?; 3 Blsa&ef a&evﬁ GRF 2
ch arrﬁé sbr{%ors'd éJ{h@Fé‘g‘; ff’ﬁQ ot odi efftSifmflar to that of Figure 2 but hdv Eap
\p 0 ORSHE bASWE FneONifdkdal o@éNahaGtrQs tdaen N-4oY PR 1556strucki}t€ i ﬁ]ic"efba%tnl-t% 1@fer 1416

pul- aeaetédar blcodshadnbiges t funeited B0 thest I at erig.l2. tiiis Qt@hayeh etryetutey B Gaivd teddsd and
SO fphaddidae tagatre@iving amelss ilufn@btich ard1t 0 t himapelay.si 1i con el ectrons are not
| Nj eetseted from thé) phatediogp arealib®tth@iine el ect r duser-01498 [0¢3 idisBig®s Sseniswage kaensorng t he
abowpe substrat@ 21 ithndugh theen~Hayei @tlarciithennel C@ich, digi the davicd 8f Fig8i hel arsingle ipgyred
st r wdyrerayer 22e thesamié mgnneuas tof coaveni grval  layer gatherethanabdth @i thigh iash a difin tpHpe
i npdieat ymage rreesel rattigure Bf regiinegie &t a glves: transfer detector, the control
of senRessian gigfdoaing; Do to thpabeveesf er of t HEe SNgmerdype [Ruer gthp eSO ghgeE8D 35
| EEfioned 'éC&EQ PfdP&'"l?He EInet 119 FPIoR of ces fipourqnt is |°%'f'@?te'y &PRF“E%%"‘E’dHt“PoI of

t he t C%ﬁ?ﬁ,l aéar rpoayonta elo i Iaye |on ?w t te g:? StT829
si gr?aj's 8' ‘ d a"t’ ﬁ ? j 5é{r e&h qun be“t'ec?" f%%é““t 1“L§r| i ne

OU l usio

i s s rr itiyve
'] SH e Sanﬁ trtosensmfvg rarea o?(I)h sen olr%?

Re d“’ t'°§ °" "ﬁeﬁ‘é&{a Z&& 't oy d’@v' ce it nc%n gst@@e%
reglcaw o fockél cg%fu mece" ik 7 pana a& o Eb e
hav 'tr%vés |on Fb??n'e thapﬁ E’ 8V eI &5 PO jb% Qse"Sé'OOf the"

| ay glireatih lécéo'rl%%tldngl i a@é:@en @t PAER ype §¥|€€umlﬁ¥c‘3 @9 Eh-Cpe GY6F SRsaid
chalkGRY in a6RENRhiRFed Inthge tsgi%or so that Fi 0. dinglel of Ptype [Ié?érr bitad RAiéRosedl g+ ifpo W6-€ | S
sai dorhgacind bEBe Qb Sehsedan B RhRieveaCEl Vi nﬁoﬂ the pS-6/pb rdgléRipRidbH A pateritial baBJE

|l ag. transferred fromthe photodi ode area into the n- US-A-4 498 013

di scl oses an i nage sensor type substgate 21 through the [err]-layer 24 and
t he which, like the device of Fig.”3 has a single p-type p-type |layer 22
in the sane manner as the conven- 45 .| ayer rather than both a thick and
-a thin p-type tional inmage sensor in Figure 2, resulting in a | ayer.
suppression of bloom ng. Due to the above-nen- The single p-type

o Y a1



*

3 5 . ’ 'EP.0 224 993 B1 6 rier around
the depleti oh layer of the vertical CCD formed on the p-type | ayer 22
associated with @ gister to pgpavmatoggg@ise conmponent gl ectric
polysilicon el ectrode 29, and a photosensitive area charges generated in
the single p-type layer from whi ch contains a p-n junction photodi ode
c Offs foundyiae Aeplatipn fay 9k tha vpitieah CERe depliempdan iteyiypofayerR2 associatedtwith Hy an
rUz%{ %’r t‘24'°’&‘f?ﬂ‘ RIS f ‘F‘H"!?P“elnhy%ﬁCWZ Theolydicen plagtrodey. pechp ghaigsensitive area
"°'ia‘§9é'} ‘“Eé'"ﬂ PRIAORf M by a ﬂ”h ntaies: B P juasHian Piejedicda £8est- of t he
,cglg e {ag el ver of theg3 ﬁeelay B L esh e Sosioi o o cn i
hlg eqi ons t of
t h%| %3 Lor f_%g tJS| acuerr[]en&Eas thcganp 4 | 33, the ?:tlm i : sz%::geﬁ %e 5 el her
' nvem:c]ofa ttbelrhg CEreQ'Sent lnventm’ﬁ&2 hler% |QOS| ti %Q hgg Ehe u% 9%@[
SUsrbfed aer\&Nd peratifgt ARflstRd idger at i NGy §19 h os%ﬁsﬂﬂ@ ared! ﬁe the n~ £/
Phiah4p 83srin Weiaith €2, while the n-| aoyerpoé%ﬁbnéosmsedﬂeean aﬁﬁ&% skt &L@I m 1.
10  pesintpu@i &ndeftratidteinl Bg is@acOdte-t he phedraarnSlybé Yidswuiee . $ics hePU Lidyby
C Ogiedt itegihbtosensitive tate@ isSpréfbralle higer 132 a2k be titiRiedd bl D SliGligdmehtatbéhnidgde Si nce
t hteanpthat in lttey@giorg biothe Phot¢sesitpbiatedsensi tusiog trar gtysilicon paleefradeadd ¥ Bingdserit 32 can
benepror fre dublsyataarslendy-tel forgrdrbne selechni qalowsheimplifidatian ofnthe p@ducleri pracesé ot he
phRjgnraeh ddchriope wgingathe elestradg ferhiie porsy sithlis ioage ednert Masehwer2SincagheanHayek 24 i t
neerRievistPreAsatskr at e and rmay be f or med@ambe farmed|af the samegtimecagdhestriper 23 cat i on
of t HeP! beaubtt‘? tﬂYP"b?“c?é‘é@%d 't9¥ only ip gnme ntCORsEEg; thR, Burigd ichrynelnibis allse deads de f or
t Hge reg‘f of n ghis “bsM}?eover s'"?f'fﬁét@"t‘}‘uéh%l’m%ﬂ?@?" acoeseD of ¢ ster as
e?ﬂé otosensutlve area ut also in the region h e same tine as the
\ﬁ‘jtr t f"s %’d ?"(?stt e%t:?pﬁ ??18”9 nv&nt i onA p | osn °9‘a' [A9 h (:8'?@{ ituting
th'gv ldrb‘ag olfé %ﬂﬁjeh tﬁe Iu strgte%ﬁ)?jhé ads t i) Pla{ ngz ql'hegl?nétfcse cﬁ hi
tion; (i m Jd &IIP B %}%nne? stops this
and W%Q@ﬁ%h&ége&s@rﬁapﬁé aa-I SO '2@0 s&H pQ-r\ayersI ! lnﬁﬁe-'s%m) of the
f |6uﬁ$d @(ﬁgne'f’etﬁé)'?dﬂmétiéb{% S’thﬁtd‘ﬂfveﬁ th & S E] therenghe pol Iléo‘h%leét dab Zﬂiin@tuorne@ on 27.
C OJahtageBisybedsiniMtbrieo@ withLifieHb@hatidhCht t he 4500 6idcBéde 1Yiné BEDABGNIdrGRRich G Of a
t hige part 3 iR PraEsnsiBA dréd rR@SH the eied bet \WaeA Byhuidds Jvard® i thelditEods0dd, age
betraeen t he substrate and the | ayer didposaddn bh@sylating filmyBr codeting e@—uni t
cel | Thus, fm regtbodiimgrer of the invention de- layer 23 and the transfer gate. On the ipsigdilidbred from
adycéled ntteraim imiakese possibley (1) hawoMitlyly 8t ops  Bleetrode e me @i ih 80 isadispastdag aphsloy
c angiradsed sopgrating a solRBstae ripaeetbnef p +- Iskigiérs forned in the surround- buried
chdyphesn attdvea fuppreasidnath neffonlyhileom- may  ad- WhepShe puisgs et dre pigl highbbtepoeatialsi | i con
eI'@Q:tthoEIi? yeari (?thF‘?"tS'M‘Q Wmfﬁ@e?(f)usl y rvelMurpndl thersignelscherge Accumelatédinteg | on  of
i 9'3@9&?0&&51 %aé? 8 "EYNS D" r egi s PBYOSARFS 3ea is feadpqut ot g® hopjzontal
3’&‘?‘%"5"}%%?‘8?‘“{ AleoPsub® Py ’éﬁ‘St u‘I‘ slaxer r'? opRigfely gley he
eéaélfii Sd%c’"é tte |g1f %‘e[ QCFP in IIwhlch hthe pleted becau he p +-lay formed with a
U ncen ation 0 pe we wWhIC purt copncen ] an 0S8, t
_ eB ﬁy SZe ||v9‘r5 2] Q&.eE:géa% 8 Covgary ﬁ)w’ﬁqasﬂ tﬁm nr%lﬁs gl{l%yﬁpgsr{%%t of
U d rg &5} ?eg is set at a selel 21 §Jh t pphg%Ei %b en thei
p%Xtht rhnfé@&hssrp{hb YA He'pr $§ p%SS'cpJnﬁel s helh-Hide Qubstratd 21, 8! €CL rode
%t @3 sbhsof EdnMBe3Bducsd MbraRPsRMiIngen @ PhOLQangTRE té) ep@ﬁ&ﬂ%‘ bﬂgm‘%esr%lbrfj state
| NeR@RNISHRIIGEon of the sensoRi €l d. which can at Eh@' Riyfo TR beNeal@e £B! V
bl 00FBr a better undeMi@iding BEthP Ilvafion, R8I I'] akrat@l1 1NE thy GOB Sbgidda! pAtdIdl inivRg but
al srodimeamwill o) bepdasoribed mih esfer@ickod Of region of thel Ryed la)érl pasitbnédBetwésgn®d Char ge
ade thenatcatmeahying dalvipgo pernithi ng a sol sd- stiatrate 2NaEngehesbBdiddela@sal Ng a com
phofigwrerisis i seetiopal aigw iskowingaalunitiell at  t he Hiwiintroditctidn qb detpulsés archaving threend  ((3)
pr o¢f & pdiigrstateimadecdnsgf orgrrble in gBor- CCD pelgitish levels, Yih¥wrant &y dto P poigsiicanpl et el y
de- d@cafithiisiveripiid- st at e i nage sensomeleftrpdqief the impgs. sensor hpvingt el abeveause t he
p+- Fay82 i3 segtions) vigw gheingne sonvefpur i t y meatiseechsirusturee theofeadintgeoy-of yiptianakl | on
whi ;‘H‘a’ unih e Pf PHISISFiINe GOR BRAgR St i off antR'gso% & PN &Enser detaelor; e Dhirl of
ir?é? FRAe Pé%% H'"? ﬁé’"?fd'l“ﬁted chd{l§ngnster of thessignal Ehsrgenipfogthe L0 he p +

Fno te li

-cha@ef’s o ] a st er éﬁgetfa a§%8‘§ gqntsokotd acaﬂm%f'g'b?fé'& ed
| gy 0 u '"er "%g@ i s a@aﬂﬁ &P ‘ﬂ%e" iiye; #{eq are; tat i ons

) (<] se era%}é mv v tl
| ha ?

i aryate Jmedrégﬁ ;gg J% suae.laeg e}eég Coi £d&a°o%§% E‘“" R}? 3
s%&.eang:dm RGP vﬁh‘icﬂ &Lrekgeenofnm On' | ol Lfge i B&He {qu Hecahséa ol fé? jction

Ofpulidde cReBRES Odonstituted by an n—-layer 23 OF t NGcBvihy PnsPMiGhindiOr iafel ARG en the
sub- For a better understanding of the invention, an strate 21 an t he CCD

register, but also in the enbodiment will now be described with reference
regi on of the p-type | ayer p03|t|oﬁed between the to the acconpanyi ng
drawi ngs, in which: 45 substrate 21 and the photodi ode area.
Figure 1 is a sectional view showing a unit cell = - The introduction of
the pulses [err] (having three of a solid-state inmage sensor operable in




vertical CCD register which is conposed of a excess charges
generated in the photodi ode area buried channel constituted by an
[err]-Iayer 23 7 recei vi ngepl%?%%%mlum nation ar@ transferred from
7 EP 0 224 993 Bl , 8 the
phot 6 86 e Efed ﬂ{oqh; hey stuw,@tes.gbst I at §amns Caims through the n-layer
24 gm@uémge A-layheslay a6 p2‘:%,‘4 By BEinsame manner as the conventional inmage
Sens®s same rhannék A BiechOflemion RRIgakéRg a SOl { dashabdd dr Mn§§§'ohdjs to }'ngdgs%n-
I eSUintFign@ 3, PesaltirgUp plsepsdsQith & fbiobiag i ng. s&OfavingVd Brafty R UniRdelisy eRdn bENI t
cel | Hore@ac Isinod thébneloyeer2d ensttging e [ e r] - | awiek cehsprinst 1 tuting the 5
whi churiedptpnies 66D redistar.isaghderfagiriyabe CD r egi St era pHotosansicher dradi (g, By, t he p-
a phepolan S3.vhge tharretape( 12y 338gntainsape | ayer 333 Cobengistre2y-fbrype tanyf@rof 33
cont gmigpgrity concentratien, @@Dnjeetigh of elec-( 23) f or sighat chargen gdneratedfin shehphglasansipusr i ty
conclEe raP  tmn-typm subisiigte @1 intthe ouradec - giegnal charge generated in the
phot ‘ES‘é’éﬁ%??[? \)@'sfef Sﬁ §a'T P%?ﬁsﬂyn@’e‘f?"‘??pe "% ubst r ata8d Zichpnmelostephieven (26) efrounding
F%;\ R te B?S't?%ed(f‘&ﬁwbe easi | yegPlbvent ed 10 and a
chanthg e sal ; fg t jg The r e o"ﬁ"e@f” 9‘?@"?' ere @4,
osﬁ & gto ?;@b el erf e [err]- re ipterc itnogrd i
har e, 10 tno mtyp e 2 W"h the ph 's ?58§° 2 “bséfﬁfat(%‘éf d
c £ 3ifrdh of the charges m se P O sf ]ia er tdgf re cep
s o paniled S DR AR .y ok ir Za s o N Pitar 623
ar e @irshers 8 1aRsvisd BRoaicd &ﬁg'tm& nto the g ;je Iy}
f | rStDpel Iﬁ%ﬂeq(l 2d)in 8 cSNERSHI %g@s&k@?ﬂ rate (21)yn %hlit thé' b 3 9\ %?er J?ta ar ges
t Qs nbtere§liAY i @cS4-RbntionelSimadkdaborf 11 St | aygr I’& ansi a@a RQ nt J'Ij
t dparable rEfdingat thieinGamngn, 6 ﬂab’co‘&l-lppﬁtﬁssedlayer (32) having a dlﬂfefe%
subs;tactaetse of t8d Imagh sedlsor learsbe dedieddar eover , t he chargiigSpoRkityCof ePadhsi &Iarge ané hﬁ
t hi ck fys mentionsdsahoes, padhanf ittieyunitellshe Si gnal egidh gf  thd Pibtosbrdiied afe@ HebeEthel N A
conviepgsi senser operelireacsendiogito this inventionwher ei N substrate (Pit peontaihs bhdysO@E)EHaviRgl thbac e
of ii% dpsianeqd e imeater ith forh dewd-the htriedned | magesnwepviagty as the signal change, and
phot‘iB%"é'ﬂ's??[? VRYIskeF Oh the T -laysp ronsiviingi nes a oper athewinaz sesodd rigyet ¢33) thiading the
i nvefft Fesfer ae taﬁ%lt"hecm°d'°d°26°"sﬁ't§5?§r (32) heameneplaitydesf the fishtaygsgPirand yorf-r om
t he PaBRclPs g’ 't'bef a’PT‘I@" PaifEe eSOV an be aclfinisgdbe impurity in a highethegngentraion
IOOI ac'sfr ;Z ) nerate ﬁg tt'a %?r 3t RSt he As nBA? Fhﬁﬁ'ésél laygs gy @isposertpndert the REDuNi t -
mfmma“on g °?) pMelile 'bsen3|t|v@g'é b near er the image sensor

oper Gl Y sa[:ffe”e & HIYGIE On , LF-T it '*ﬁsggﬁgpay
(24)5§ A t?megé: 5o %gfemﬂnnef to arliﬁﬁ " %&f”f‘ q‘ge'y f(ﬁzl ayer
e ubs ? f

SaNBeddRhdnl 4 YupPRsdidhCot HiddM

CONsfid ingiirity§oncentr@tion of the WieGdyer sbss €cond | aiﬁ@ hét it @\él gtEIOSf er

ar eaiomsahelobanddBnibd dhaAft COBNEdistéribiah NJas SSHARER, B +etgasn %ﬁthta mﬁ‘st

(22)os astcht & Oigher 1du€ tRA GHaDS@RSI-fypd/Byerl €2 OF | bdiRoch MPsubstraddRE) laRY BB CCD regis-

t ai wosigpnéchiesiawtpel phdtadiade, rovitied) et exconcent r afet @3) Bi HRPISLE dAPietolCanB-alsY R&d

=3 Ubsesszhagesso the iphttodinde @eatlow into thetnhan t he f ecerd 1hyal@8) i Sonfhlstdhoddftednder t he
&ICD tePn teptrate Pd rferpudhettie type vel PAGhddi ode recei ving i n- regi ster (23),
tenéﬁ‘”l?t i*leFiEaRe A inoh injegted ot thanesfyes r edd f RoNA nbdtted ac@fding to calimhtrvaetedy iheed i n

t hats“‘%%v:?t%\?é r%thsuba%ewﬁft"ab%c?) Fisisti ode i ntigwperie conceyirationsefiiky said euterhieyangh

er ent

t he 2 °'°°VF' Si 'éet%@ﬁm%é'e%hannel s@@pof theyimpae( sBagor icllighet teh thelgn on of

t he LAY ’2;9 gﬁm ‘f{;’ ppthine-ang (e regigs a4t o 1ghotgeensiiver arepe

reglb lt’%&% P nﬁ’e ete%lﬁb‘ﬁ? esgi on of*eH B‘Bﬁ’i‘ﬁﬁm I\/br eover, first

Bl S e
e

bel euyisteh @o E{ng iRd s Nk %of%rr eQ' St er Can co, sesa an :%&f?l gpd??hgzeppt%oy;jcem

of t hesidch tisel image/ S9nsdr 2Rerable a&Bidin ?tto a hi gher Ve|

| ay @iis inketiokeBas bAMe ofdl PSfpeabper (281pn ang t Be, A Gletholl ea%o?d‘ngofasdnE &n&)gllalg'nw the

photbich bole thedCOD irebistbr tdnditheCphotodiode t €r ( 23pheten @HRNEHakHeE! sbbpdﬁ,fj@

al serefarimed,camg Soehaatees $ueh ik piped odi ode amegd teavsringd Qdiffbr@ntrb'olanty froﬁtelﬁé’n

| ay yer(13Bxpanging Gapshersed 3s idaipl ehed: type sudnadyingtpBlardyl of thé eigHN chdrd, Badt tiPe

wel fiorabimagg| serisert in dfiguest R.ohsarabemadt | nj ect esdidfsudate liybrg32) of 8@ fnage $éhsordias A

et RYPagtc wharers il cenveniipiaimage \gaeseei rest he St samenbaerdidl dsrthe chdnasl 3twpi iedr

" chaFffB?t Recmades gorenagh because of itheptianist y concerf®®at i on of the said outer |ayer

23. "NEreBREP ofdheald gt PPt AR phot odi ode area © (32) of the inmge

sensor is higher than that in but also the CCD register are forned on the

thin p- the region (24) of the photosensitive area type well, the

region of the p-type well positioneds nearer the substrate. bel ow the

CCD regi ster can be depl eted and 45 charges .generated deep inside the

depl et ed region 3. A nethod according to claim1l or 2, wherein of the
__vveII ) : the CCD register (23) of




conpact, whereas the 'conventional image sensor 55 t he sanme potenti al

as the channel stop |ayer cannot be nade conpact because of the trans-

(26). verse expansizon of t he sagp otPuobs p1t ype | ayer 13g 5 7

EP 0 224 993 B1 8 the photodi ode area into the n-type

Substrate 21 Cl ai ms through the n-layer 24 and the p-type layer 22 in

t he B Aeotadiers area dgo ttheen-tyomvestratoRhl | nadiaimensor 1. A method of

opgthPV%dhea" slayer 34 e ritpades®io in Figure 2, resulti ng in a suppressi on

eﬁrg'mner ag 4 cmmnwgll agq iﬁnyl Of1 [npth%?qogerat? Igfstq\gg 298 58P

2l nch 'ewsz 2pytho '"afy%w? F?"em g the =" dandyg AU o cole. sagf pf o

chanfigl caneTs ?3.%& _bythe p™ °£"“"§?§tiv Bobesgsi tive area

(24, e &Y ly f’ Pt ype | ay &F o % tho vty ot 0D
Cinglty Lo Girat thta ﬁ}&% rﬁsf L b & gma? ok g

' r‘J % $ Rén Ho £ S&substratéhﬂi‘ﬂt% th& Bdede 9 ra&r I n"the photosensi t lve trons

f r orgnbdae ET HBBtes b STt asiig lordvBriedy. t ey buri €dand a chaﬂﬁé?@top a8 | sutdubding

I egi Thb @giod f -t 18622 poshsRu®aibwd. 10 wecel, and a channel stop | ayer

( 26)thes ti-Eagid 2d iisglso [dvPlete@ GhdEhafbs bée p-type | aywdéreid DotpQld phowsaditizchroav24, t he

cel | eratéchenep arsidp -shie yegion23n ibs tahsssaredepl et ed 22pendcthaCOR seglyen (23) are disposed auher ei n

bot Hrorhsidxagitrobersa t-type sebsieae g0Uith- er at ed de st layes (23pdisrapel anegysupsiratea(@t)be

t r arsf diffysio of the ch@@gs inindhet GRD @EDer egisst er RD) firstrleved i@ deed rolarity rdifferestai d

r egis9nthpinsmear ean nbe ppreplelelpsupriessed?] wi t h- from giaf ofrtq sybgieie (21 pwhichdhasdeesed on

a sutaeqvert e (remsyerseppipangion ol dickdf t he chategesolpily & hadoetihaigegi ster, 15

whi dYPef’?MeéfeqP'WéTa E"Z‘Z‘)”“W&%‘m&g"pﬁ’@h t d| ffer (‘-f’ﬁ?'e'g &e meien %’ﬁﬁ%?“’“?fél’('%% of

cor’rﬁf @?te"ﬁ irg QP.:E? tloned image’ sensor ¢ a]tpe sn abng aWIFIIaCh has
PP P '3YF§‘¥}°é'r i °55?n3| #n of cha Vo 2 °;';;t i &ty as

pactn image sen ol

th he S| ﬂyi m%ﬁe% g E Ay u%ft c .Eq,w red in g %e? At ,‘fh @&ns.a h eears He
ﬁ r 08 éb(iwacg rd1‘1 o MNLisE rf ace %§ra 1) c é,y ér 24 havmg the

a 0V§d &91”@ ah:(&“&?fo 58 'the burled the IO é& 6RRY hd UEsi &?{aﬁéﬁa )

cont Akiel EcdRRAsaP o aCGF4ya} Bhstit@ing Ni § | NVeNt iyAktein SO sécBR 1258M33) h—@ﬂg theyer

(1 32)thd)@dHsfRE ada Ghd RF HdtodiB& Bdnkitdting ' OM t he partRRAS Bfind M 1hysRER) aRN&AS can

be afd prRshsitive area on theCdame G-t arity of tahihg tel ity GNah@her 0ckehti@onAS

mentdispoed oalin a-type aabstrats, $dBatlxtdss Cel | S Of than the first Ik Brdispbseti fufder the CCD

phot aargessgenerated ar ®a phaadicels rédaiging iMBge Sensowgigtpee®bl e according to this

| NV eterise Cilumination Sarh der tdnefe(r&il fromothb ai s a | ay enardcBhisedivathatragetelse bias vatiegs gned

i n arhptagierer intoghd ortypebwbsiratehtbrotglr the d is gppiied palvesn theycharnet diep layey (28]

c hardgeleted, rryion Hvh theet-tySCRYer dbgirebeiweenf t he [ ednd]thd %'?Z%'iated@m thet the segion of i

wherresuiing insa s¢pReessieny e rblqomimg. Mergevaly t he t hefirstriayas {28k belyreen tha fibstrpte @ihé'ﬂcbdl ode

cons‘f‘? ﬂﬁ’?"%&"ce"t'a"%é?ﬁ@e ;Bd!rp&r'?yﬁ P°&‘s the f| rt§? Pl‘%‘;ﬁé?s"'(’?z 2 44033 dheompptely

£ haapel (GG e depleted; andt t 2] 1y (2R y in
htcfﬁz 50;5;. 53,0 eovgf.?@ 52" i &Fg% e

gﬁ, well 9264 (233 um na can b
\t/r ar& eenJcﬁ £r9 the n hal;oactzern%% Heddiitly B dafi¥ e Shorddih @
vol tsﬁgﬁ'a@ tiqsl 'trféaﬁnéd"'&r@nﬁe @cus'la ég%@% subst ra,h@urtzﬁ E&ii&hra A Eot ?he said b:‘ser ﬁ?

bet vie Moleb@r, EMa81 A& onfyl P phataiRbie 6x48) depl et @g) di @@l imkeCdendoNR HiyhbrytRE thawer

t herb&§o/ e 0CD register &8 GoribLorStidtinipat € (21) ®e rbdied (d4h&f g phttosdhsitivl Carea

r esulgdel wig), tha redjicd WP fHegsiypeONsiDfosiBbredm Ng. Moticav®es substrate. first | ayer (22)

bet vieew thheCGDibadistart ean( B4 )depipteld tdne | mpurity concentration of the p-type

| ay eshargersgenerated Heep(itsisle dmaieslpted vegionr ea ( 34, A 3@jhof scavpiitgl tetcliny 1 tor @netwrdye| ow

t he dhurd edvpehwalindd n@CHfuseditstther CEBN 35  He i@ exgistoniRP) toh dher impoe rreeshr t he

f i r geoistenresulting Mma gyaprassion gk smeamhi gher | evel $aMBHises | uriagichanne! p-type | ayer

bet weefingentae §ﬂ?§§ﬁ?’2§?’e°°@??ﬂ'7 aggeEtingHe CCD regl S- positi oned beI ow t he

phot B8l aaion bas) oriy e thiype faxer 22, ony 43 A jmethod Aspoedi gﬂ’eé‘f’ ing claiMg al so
sai 4] sbé’thc'ﬁ Dsrep! tert?ﬂ?tg §95%ﬂ‘°88e overleﬂ'\‘ﬁ'ﬁ' s ¢haen hsmp : é@gcf 18R er
(33)9 R AT %fﬁr?gsv aag “subst rat E HHE QSR sjgnt 0 ?%q 22
and ?yﬁ g’f gr‘? rﬁ#caa ec?gd fromt dﬁi;ﬁgﬁé r%

t|0 lma%e s soy .in_Fi

er, { |ma e s
accogo et Hereo enefxfaa o $en§m st at iy Sl Thshibiss 04 chatssug g, CD
r egi Shidk be made | dBAHL Lrakd. on of th%6 ald outer Ia over
Sl n%rs@@%pa%n%fih@@az@ﬂ%& e,a1r3ea 2)) of the inage sensor IS hl gher
than that in but asot reglster areforned on the thin p- t he

region (24) of the photosen3|t|ve area type well, the region of the p-type
" well positioned nearer the substrate. bel ow ll m can be

depl et ed and 45 charges generated aeep I nsi del ﬁ l)luwmuﬁwl on . A
met hod according to claim1 or 2, wherein of the*p-fype Vel l® dd not dlffuse

into the CCD the CCD register (23) of the inmage sensor register,
resul ti-ng in-a suppression of snear. corrprl ses a bur| ed channel

N LT o o



tional inmage sensor in Figure 2, it can be nade said surface | ayer
(32) of the inmage sensor has conpact, whereas the conventional inage sensor

55 the same pgtential as tgeoeBassebistop | ayer cajpnot be nmade conpact
because of the trans- (26). verse expansion of the said thick:
p-type | ayer 13. 9 EP0224993B1 10

5. 5A Awtdthod mmd)mgjtongalmo‘« othaieim tle  wher ei 33) ldes Bildsensors hSheBas inglem Wrdidisensor s
hahgr sesprst fayer d33noBdheeimabe sensernidl i ayer (3334 gbs folsempfindlighens@abistsristi dor ny
(24) ersteck ihdempipnetistor ke Q8pite s i st, def d%S“bé‘&ﬁt“*&&t wi th the channel

stop IMEgesentPe) of the her dem Substrat I|e e sensor 5 3.
Verf ahr e achcﬁ sgr L der 2. wbbef E é ?‘H‘ claim
A i ek i 4 PR o o g SERLAPE | ho
channgotfssg Q?Q °3 ar 225)63 Of "EHie mage sen-%° en Kanal aufwei st.

Patgafingi Pr“:llfeh 10 . spriche whbbi die Kansi&s t (QGP

Kanal stopsch| cht (26) des Bildsensors ei nggssnshed sndbers Pbi tétéhis%:éjLa@e Lade-
1. 1VeudRhoR NeumlU Bbiddh I fdeBCFosRbBES Fest KOrpRfitst der SignalladurigOhaluhd whbdi Qe

Si gnabideshesrg mibindd MzanD b EiftiefiszBl | dSensorGheritheRdchiet (82)ZdB | Bilghsors das

Ei nheieh,s@lenen jede aufdder f | achenschi cht ( 32%jeidhe PoBhtlalisie ea(asaigdascHiodn(26)v on
denen j-edi fetodnwdndiithes Gebiet (24, 32), 15 hat.gl ei che Potential wie die

Kanal st-opmcOCR-Regigta 623)- zuei Hodredgemnpf i ndl i ches Gebiet (24, 32), 15 hat .
- ei n CCBinRegjgratiadung, 28)in dermidisent r agen Sei Yedahradi epcllAnspdighd, wekiek dip rweitem

f ot oenp- findlicBn Qebiptfesggrgivuidach Anspruch 4, SoRigdId) descBildsgasarsin Kprilg ME Hem

Gebi et et“Q‘eﬁ@? KApA/gRpschicht (26), die die gehj df?ﬂa'{t%ﬁh"iﬂb@"})ﬂe? B'?é?@?f? §‘°htn Kont akt

®ne Kanal st OPSChI cht®(26), gsphl cht

26) des "BrY' §8 8?§f %l i Bt ,Verfahren nach Anspruch 4 o%er 5, wob f@
fobei 53@5%& ERE %3 e oo " Kanaigooscisn 2Ry 59 SIGPEOR 8L 4

sor iS grouncFed 4. Verfahren nach ei ngm\gﬁghr%q{ageg%hgdpqﬁgg enden

oder 5 2yt er ese" 5'9 S auch Tas coD- Regi st er

Kanal st o o) 3) auf einer ersten Schicht
(22) anggfgierivpo,j,:;gg, L gasQdy g}g 29 |ﬁ %I e f“qg?‘h‘(é‘rgh Substrat (21) liegt, wobei
di e erst @as@iehe Rotafilit Fio'dR s:gn3|'é ReVQndrh&tﬁJdb Ofbor A4keCfoRctibitloAluht ésbte@l S das
Substrat dimgldueat,, das die gleiche Pol aridinbgesizessliseiddipiEettdnBone pluralitéet hode
pour f al fwRbdi QUAE Bo@tA ler HiBemAiRYS dung aLEfe\Mélltﬁds,umtes, dont chacune comporte:

d' i mages das adt@impsafichde Gebiesept,asz) usme pl ur almd Bne phomiseisibie ¢24, Byr ei ch der
duBer en [elnashigicht (32) enthalt, diedeinecadtidrell €S uni t es un degidtrecOGRE URR oNP® ritagsferdes

f ot oenpf iPaiitiicaeedie Gelopaiaritit (48ign82) so  d'une charge repudsentaih ot sigeah etrrée ( 24,
32), ei néad@rchhathind (v®R9i dentBlawich degli e ei ne dentli@rzene photosensiih regi stre CCD (23)
pour | e tiotepmpfirdlighepofefigty Jdhey| dorgli e Ladepol & ynegpuche f'adit g gpnal (26) etoyme

char ge, rSupitals@ht dnet Sahishts@yrpafweisyen®r de | el "‘H‘at und wobei der Bereich
des die die glpjcfiocP qaatak‘ﬁ'ﬁé"erﬁﬁ%'?'@senm bl e, fS‘E' Si '%P'legg%é‘??e Pt ‘E?P’é*!bée naher
de dung bes'tz“‘ gc(pe d arr et de(z%: hf’% (21)

[ el ne SC'hlwﬁPltm v:;eléle erste o rant gtﬁ fsp‘§|f un su str 6 ?rgdeﬁlﬁ mi * aritat

N e die [r-cis vorunreihss eﬁianﬁ, | aqur@T‘:g;ehL %i&@en 11 DGR il UNG
besi t t ren Konzentration als dle erste ?Ie&@e@hfﬂl f8m (23) -

sont UrScﬁEht untP D RIoREReGINRI L) SChi cht (&Rd pélirks Queﬁla charge reprdserfidht i
di sposGs ofitdfiit, UNe prem ere couche (22) chesdtal aritat wie die erste Schicht

(?2) - dadgtch pgeiR@nfichnet) &Bbshe at (21), | asnsasdueied BGbe do Rduies Sktsund di e
Ver unr ei ningeiirgprépannangewischeéhOdie Kénal- cossche (rdidle g6 elaerine photsgsiblar 240 32)

di f f er entswpirbickr @6) urdodaseibstat i(Dn al s di @niEnkdne couche (32) présetart end mladu
substrat de2f)anpedagtiist, daB Keri Bemaighedek a Schi chig difféeste del mola@€Pe Fmrgeseatrde (22 3)

m-nme pol @rstancSahigkt R avighegedomePubesent ant ¢hergerreprédentant le signal tandis que la

si gnal , -Straidgiyprodemycieempfipdicheniieet , daB ®iprede la zone photosensible @iy Prachjuel | e

| a regi orvie &4 ﬁz)e’GVSFaaé'é vasREeist YA eh oy or s pRNTEHE! PN wetrahungjcaugta (R4) pré- 45
rieure dé®f Bergigh noBiRe @ evi 24, 32) %"E"@gdﬁzH‘P@ﬂtm'ffﬁ%)?”%'ﬁ&hﬂ%?smﬂiﬁbst r at
(21 schen dg (zdrfé‘d(f'S CQ?@ (32) re%eég tahE98he pol ari - derar‘% :
angel egt ‘Pte' ‘ d

'f"Ff 948
char gene ver © zr’”?'fe V§E22; ZWi s%"ﬁ q "‘? tenan'tf, un%TFpe
repr6sent an I'e"si gnal tand| S gque | 8 stra IOH e)te L}?{ % |chen
3

|
0 osenS|bIe
Coiz voroh QOB 7 B0l o %m‘l?;’f Esush

Eélk&ﬁ%n@rﬁtm\ irl Sr 2k 91 du subs aQé?é?&éee £r H“ﬁ.t GRUse (24)
pr 6- der reich der ersten SChICht (22 ZW - sentant |a m-ne

polarite que | a charge repre- schen dem Substrat (21) und dem CCD
Sens Taauel T e tne’ seconde. couenc sy I AN




ot § o GLoh e Aot
e ?’?

r ¥

daB auch die zwelte ‘Schicht (33) voll- presentant |a nBne polarite

que la prem’ere standig verarnt ist. 55 couche (22)
et contenant des kfrpuretes en gpriceiatgedtgion pl us el evegaque la prenmire
cou- 2. Verfahren nach Anspruch 1, wobei die Verun- che, est
di sposde sous |e registre CCD (23), reini gungskonzentratl on in der auBeren
Schi cHansion de polarisgtignhippesecest apniigyse s ce par le fait qu une 6 * L M Sr

; entre la couche (26) E‘p@%z@gg@ﬂlet e 12 tension de

poI ar iSestrilofT) ﬂ?/é?’éeeq%ﬂa gl‘l ue entre |a couche (26) d arret de canal et
td'la‘tre ion de |a prem ere couche (21) situee
°s£ %ot osensible (24, 32) est com 6 :
pl ete ﬂgrg & regL%utstQ' on de la prem ere couche (22) situde
entre )etco Ié tre CCD (23) est conpiltenment appauvrie
et ué fagd;e qggqég, @ec%ﬁ’dé ,,C st 6gal enent conpl et enent appauvri e.

Qe Sthpibnledt dopa S |cat|on01 dans | aquel - le |la concentration en
|npuret63 de Iadlte cou- che ext6rieure (32) du capteur d'inmages est plus
61 ey easthde Setinli£retléhdication 60dA1aguet) de |a 76 zone photosensi bl e plus proche
du subshkcaicentdtionMatipad@ssad iadkelcau-r evendi cation 1 ou 2, dans laquelle le
r egi Stchee exifidue233) dlucapseot elimagds esta- gas conporte un canal enterr6.-

20 4. phetékodtequealetindd laudgiorg(2¢) dolaques des revendi - cations pr6c6édentes, dans
| aquelzpre dhetosppsikidpiug @edhedu sybs®t. de canal du capteur d'inmages pr6- sente une
polarite differente de la polarit6 de 25 chargenent de | a charge
rep?eé@ﬁP%Ee'q"éaﬁ" naieation 1pyrds dingquel | e | adite couche de surface (32) du
capt elpaugie e ggaie ﬁoe@@rﬂ”éaﬂ’t@‘rﬁm poten- tial qua la couche (26) d' arr8t de

\zanal 9eS3pPmMpOrta Nt PR B on | a revend cation 4, dans-laquel- le |a seconde

cough pa te es ;£st en cont act avec |l a couche (26) d'arret
de %a%ﬁf‘m seqc’"' 99, "6. Methode selon | a revendlcation 4 ou 5,
dans- |(f699 gt%e éipagret de canal du capteur d'inages est m sea
la TB38He ur%op te de Ia olantla de Vs S* :

chargement de la charge représentant le signal
ot dans laqueile ladite couche de surface (32)
du capteur d'images présente le méme poten-
tiel que la couche (26) d*arrét de canal.
30
5. Méthode selon la revendication 4, dans laquel-
le la seconde couche (33) du capteur d'images
est en contact avec la couche {26) d'arrét de
canal du capteur d'images.
35
6. Méthode selon la revendication 4 ou 5, dans
laquelle la couche (28) d'arrét de canal du
capteur d'images est mise & la masse.
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