SPLI T TRUNK PI XEL LAYOUT FI ELD OF THE | NVENTI ON [ 0001]
The present invention relates generally to digital
womapa2esmsors and in particular to a pixel cebtTasemyg/017811
architecture have a high quantum efficiency.
BACKGROUND OF THE | NVENTI ON [ 0002] Typically, a
di gital imager ' d f.o ane array of
pi xel cells, eﬁgff&’g@@&#kgls@IIS&fhﬁtdl ng a
phot osensor, e.g., a photogate, photoconductor, or a
phot odi ode. In a%'pqgﬂ; mﬁﬁq circuit is
connected to eac}a pi xec? ce I ich@?g%\{ cally includes
a source follower output transistor. The phot osensor
[0001donv €T lis prbaitdnseritonat Bedsrgensralifice digifabirhygd @abdry and in
transferred to a storage node a floating

. _ . _e.g., .
particulay tofapixehcallagrayrirdvisawee bava highequsarensfidensysour ce
foll ower output transistor. A charge transfer device

(e.g., transj e I nsferring
char ge fron1Fﬁgﬁ%%%ggggﬁég?nﬁg%gﬁgvh$Jgkﬁﬁg di ffusi on
region. In addition, such inmager cells typically have
[000 T aDgHiSdgY a Uital b bAgy IdtfudRt Qreas gﬁ%@%rﬂa? of pixel cells, each
predet’erm ned charge 1evel prior to charge
one of the anldf imckwiteg a Phetwentspute.gf atphe tegane, photaddnolmetor, or a

transistQr is.gated as a pixel ,output signal by [ OW |
photodiggf o dp %M itlager ATORERIE CEERRIH WCMW%%PP@? cell which

. LU ; i il
ol GG BTSSRI TA TR0 e AU L i pgrons
to electi@ns IhitiBeH Bically Ghsferdriesiordgeatbde! @.%8@%5@11 Jdiffilsion
U. S. Patent . 6,140,630, U S. Patent . 6,376, 868,
region dgn8ecctditerthe Rate f,tBd 601866 follav&r opgrwrttransistors, /Beltargs Pransfer
. U S. Patent No. 6,204,524, and U. S. Patent No.
device (@83 35ABHEOT) £3R PM%@%%E@ ﬁ@nﬁffjfﬁrfftﬁqdﬁﬂé%%ﬁe%ﬁwh%esensor to the
: i r .2ac f: I
towing K5 FLASHT 53 1l L O TRLED gl o
resetting @0dbrafetivdeaber mad@ciminkl Ghargt larll pAor vhiltdtge transference.
respectively illustrate a top-down and a )
The outprp 9§ thpsaviremiillopics wandistar isrieschas opiael avpe: pgna bygefow select

. . 100, when incident |ight 187
transistor.

[0003] Exemplary CMOS imaging circuit;, processing steps thereof, and detailed
descriptions of the functions of various CMOS elements of an imaging circuit are
described, for example, in U.S. Patent No. 6,140,630, U.S. Patent No. 6,376,868, U.S.
Patent No. 6,31‘0,366, U.S. Patent No. 6,326,652, U.S. Patent No. 6,204,524, and U.S.
Patent No. 6,333,205, each assigned to Micron Technology, Inc. The disclosures of each

of the forgoing patents are hereby incorporated by reference in their entirety.

[0004] With reference to FIGS. 1 and 2, which respectively illustrate a top-down
and a cross-sectional view of a conventional CMOS pixel cell 100, when incident light 187
strikes the surface of a photodiode photosensor 120, electron/hole pairs are generated in
the p-n junction of the photodiode photosensor 120 (represented at the boundary of n-

* accumulation region 122 and p+ surface layer 123). The generated electrons (photo-

1



strikes the surface of a photodi ode photosensor 120,

el ectron/ hole pairs are generated in the p-n junction
wohodshie43shot odi ode phot osensor 120 (represent eBCatwSLive/017811

boundary of n - accurnulatiori region 122 and p+

surface layer 123). The generated el ectrons

(photocharges) are collected in the n- tg pe
charges harenellbeted om thegitppe a_@anmﬂattdmeregm B¥eokde plrgosener 120. The

photo- BRI G B HABE S P B SERP s ooh Spuispfiffusion
region ]}]ﬁ(p 'aacra?léfe Elg{ortlr()%n S’T&t% g’leoaq thg?l%aﬁ.ﬁérd%s%n E Ibn 110 is

USI on regilon conver

typically @rdretEd €b a?ﬂ-ﬁ I\ e BY adosRufeow&d tr@Wakor 108 and
transi stor subsequent|y output on a columm

subsequzntlpwutpiitrom amlummovatguo\lms éll doia 4 ramsilettaransdeor 109.
[0005] Conventional CMOS inmager designs, such as that

h FIG 1 I I ] 10 . .
100050 e MspoyaLCMROS Bier defiigns, el pQR howm dn FiG. 1 for pisel

cell 100??&(% (ﬁkta%gprggxrn%%gl y 3 il eﬁ&@cr%iﬁ@tﬁ%@\?\ﬁ aﬁl@ﬂ}l a‘ﬁgnl‘ﬁﬁf bf B9 cell 100

is dedlciil@ﬂttb @bn@driihBdighekd cHHPe cafiers. SaSshaw) @h@s&: siaoll pdaidn of the
(e.g., photodiode). The remnmai nder of the pi xel cell
cell 1001@0npmﬁ@s a@é@tci)ssmcatl?&w(erggplmtgdmi@) dhewemainder pf the pixel cell

0 G Bk SR IEE LR kr EAS Hd TCe eng
dlffusm)%) 8A5h qut RISl tra:ﬁ)? B §OULGRE HaRbfar Et%ﬂélf’c%? lélbagnd

reset 1 source ovver 108, and row se
source Adidngegivns 315 v Regetr ) eciitcy dolipateed 0B) 7hd rd®8clecta@P transistors
109'. In the conventional pixel cell 100 | ayout, each
having gespecige gatsatl 075d A8 eandol (Bndh the @IOIF‘(SW@@P]G@{(CI cell 100 layout,

each of {RE RS et P RSvehabitgootlecEPipdter AT AR F0E a1 09" are

aligned rc@HéHcﬁh‘ﬂ%y,%hQﬁféé b&ﬁ’a& /&4l REPMIN9B aﬁﬂrreaﬁﬁﬂlgpig‘xﬁﬁcsﬁﬁ Isdirface
100. As desired scali'ng of pixels continues
area fordecl paskcdlhE)(pi A Hedrcti(0aling aff plmleaonunucb é&q dmasc the pixel’s

increasjngly inportant to create hig ensitivit

100 tOtblr?é@%ag%lPec@rrseStlﬁ%rﬁaSm ¥ EERROTRAI, (R HEAT Bt sigivity phpaegnsors
that unﬂcegm&mttrﬁ ahd e TR Srfféefaagab oPto ﬁhé%lx @%ﬁlic&x?tylgﬂél el ayouts to

mnimze e area require non-p OSGI’]S

minimi£OiHRAR&NeguRtd bl Qloﬁl-ﬂ%toé‘c@lb'uvb Bo@llpdﬁénﬂs f ¢ pixal &l in order to
rel atlvely | arge areas for the photosensors. [0006] In

maintainadativabnlarpoaeentfor shaphetosemges. nodes, such as floating
di f fusi on regl on 110, have a limted anount of charge

[0003]t Or Aead: gx?,l ; %vcnugr?al tst%'ralsgc(:r?&ﬁg ! stu\t/h Ias? ﬂggggg ston region
110, have a limited amount of charge storage capacity. Once this capacity is reached, a
pixel cell becomes less efficient. Once the charge storage capacity is exceeded, an
undesirable phenomenon, known as “blooming” occurs, whereby the “over-capacity”
charges escape to undesirable parts of the pixel cell 100 or to adjacent pixel cells. One
suggested solution for dealing with this limited charge storage capacity is to add a capacitor
which is connected to the floating diffusion region 110. The capacitor is used to store the
additional over-capacity charges so the charges do not flow to other areas of the cell or

édjacent cells. The problem with this solution, however, is that the additional capacitor
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pi xel cell becones less efficient. Once the charge
storage capacity is exceeded, an undesirable
wohewaneson, known as "bl oom ng" occurs, wher ebgTaUise006/017811
"over-capacity" charges escape to undesirable parts of
the pixel cell 100 or to adjacent pixel cells. One
suggested sol ution for dealing with this limted
takes upispreseinsthecaly that apalsi @t;hemnsc be asell  ivarEasd thersisshifttheicsll’s

conne the, flpatin SI on.region 110. The
photosESpteftegr oy dectraaine e pogl fl s for Sbfapitel cels and overall array.

over-capacity charges so the charges do not flowto

[000\?;] hﬁr Pﬁ"cs so@ ,télhlgﬁc i ﬁlodv%ecger ﬂ%cﬁffﬁér 2 folhl-ec %ﬁ& dl@t?t @%gﬁbccﬁ array

architecapa elidtdiat ak @Bprived fllcRctod ahd eh&@k lstdrhad capR
ot herwi se be used to increase the size of the cel I

phot osensor, therer decreasing the potential fill
factor for tBRIBFSEIMYARE QR dNMENZION,. [0007]

Accordingly, there is a need and desire for a nore
0008 YR o il 5 S5l ot
provid&Rl ;ﬁﬁeﬁémy afdhitkblard n ! hé&%ﬂccﬂ?ﬁrﬂ{%ﬁ?ﬂ% split trunk

invention, aS illustrated ous exe
pixel lagqmmmd‘m‘mg qmmmoni pixehcgll ehpesddts. aThaypixet cdll drvbiraye
having nmul tip i xel cells arranged in a split trunk

architegfuge [ncreases i eﬁilofp %%r d8Hvshe ﬁP%@IﬂﬁtéﬂﬁﬂC@@mﬁﬂ@@Sd cell

rra ar ch ure in
arrsy.  THE cBffon BBl el L AbARE Y p P BrEFERES Bl in ehe
array, and8npf mlu&edebcr@lrdoaa orEgs ﬁﬁmnasmcwkdev%' E%Mﬁ%tfﬁ signal
are shared by a nunber of pixel cells in the arra

from ttumixnlaytlls ndhg dﬂltaewtek hyommtpyo peoviide 4 trahsfer teammcarfd €ekset
W t the eadqut , of gnhal, fromthe pixel cells. The
transwte& sepafash iy § Oyine & Sl;S’Pch’él’é% gniong ks and aenecedpliower

twansistBP Aol rbFIBect EARSL AL o SGEPREIRGH. Wach HIBORMWrespeciive active

usion region, on one unk 4 source
device d4de@ansi st or and row sel ect tranS|stor on a separate
trunk. Each trunk has a respective active device area.
L Oogimln accordance with exenpl ary enbodi ments of the
[0009 v enin gegor wemﬁeﬁxwlmmb@dlmm@f the mme@nathe plxcl cell

arcive R BT TR5 IR Pt bR R R AT e B o
multiplk piflfs, 193k&oh 8 FRERALAL SrhifH R FarsRA RS W28l B scffand

source follower transistor on a second trunk. In yet other exemplary embodiments, the

source follower transistor gate is part of a bottom electrode for a capacitor.
BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The foregoing and other aspects of the invention will be better understood
from the following detailed description of the invention, which is provided in connection

with the accompanying drawings, in which:

- [0011]  FIG. 1isatop-down view of a conventional CMOS pixel cell;



source follower transistor on a second trunk. In yet
ot her exenpl ary enbodi nents, the source foll ower
wonerssizesor gate is part of a bottom el ectr odeptomus2006/017811

capaci tor. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010]

The foregoi ng and ot her aspects of the invention wll

be better understood fromthe follow ng detail ed .
[00124escrFie. Dis oerossesciionad viovont thernitd celd of FiGi dekemalong line 1-
N connection with the acconpanyi ng draw ngs, in which:
17 [0011] FIG 1 is a top-down view of a conventiona
CMOS pi xel cell;[0012] FIG- 2 is a cross-sectiona

i ew t | xe i oh I i -
[0t} & Bl P o B Vel R ok of ARIOT oot M

construb¥dSn Rlc¥@idased withnhaye@phst embbdiiném daholandenivi t h
an exenpl ary enbodi nent of the invention; [0014] FIG

4 is a circuit diagramof the portign of the exenplary
[0014)] xel FKe| 4 i maqmts(%@mm of the@orgon pf thegxemptary pized cgll array

bl li agram of a CMOS i nmager chip having an array of
Shown'ﬁ‘i]glg?' %el I's constructed in accordance wth the
invention; and [0016] FIG 6 is a schematic di agram of

001%] Pr OPRSS5 10 Bk ARBIR 0PY IS fhgRr icHRIRi f pixel
[ %]onstruct ed 1 n accordance with the |rr1\$enti mgatr)lEgrr,&allYL%E?lxe
cells copiEBERPTH GidoffantHRyithNUENAV@on)@dd] | n the fol | owi ng
detail ed description, reference is made to the
conpanying drawi ngs, which forma part hereqf .and
[0016how BYSuays %fchemaegfi}agf%ﬁ?gwéewflegéﬁ%ﬁai pyng g CMOS

imager \é'gn%%gllc&r%(ﬁ {'ds Qé’c%?ci%ﬁ@ v&{f@{)tgg Cnfn@oh! ced. These

are desc in sufficient detail to
enabl e those skilled in the art to practice the
i nvent i oODETAILED DESCRIMEIQINJOF SEIHEdNVENTdONr
enbodi nents may be utilized, and that structural,
| ogical, and electri pa}J{ changes y be .made wi t hout X
[001Gkpar In ey followingctafied descHpdoRCsfracrse it Hadp te deniccompanying

a0 B TS BR80T AT e 0 cnboctmens
in whicht4€MveBfion may be practiced. These embodiments are described in sufficient
detail to énable those skilled in the art to practice the invention, and it is to be understood
that other embodiments may be utilized, and that structural, logical, and electrical changes
may be made without departing from the spirit and scope of the present invention. The
prbgrcssion of processing steps described is exemplary of embodiments of the invention;
however, the sequence of steps is not limited to that set forth herein and may be changed

as is known in the art, with the exception of steps necessarily occurring in a certain order.

[0018] The terms “wafer” and “substrate,” as used herein, are to be understood as
including silicon, epitaxial, silicon-on-insulator (SOI) or silicon-on-sapphire (SOS)
technology, doped and undoped semiconductors, and other semiconductor structures.
Furthermore, when reference is made to a “wafer” or “substrate” in the following
~ description, previous processing steps may have been utilized to form regions, junctions, or

material layers in or over the base semiconductor structure or foundation. In addition, the



however, the sequence of steps is not limted to that

set forth herein and may be changed as is known in the
wange/adsh t he exception of steps necessarily scTmwseiong178il

in a certain order. [0018] The terns "wafer" and

"substrate,” as used herein, are to be understood as

i ncl udi n% silicon, epitaxial, silicon-on-insulator

semicondsorgr rpedgiatiegilicon-kaspdutcopkide) bassd mmotiligpp-gerspaipm,
and undoped sepn conduct or.s nd ot her sem conduct or
german’é{r?u%atlﬁflgsa.r“ﬁ&{gt?fe? F%?m‘ﬁm‘ﬂu %Perence is nade to a
"wafer” or "substrate"” in the follow ng description,
[0019] 8ViPHS tRAPESHRSI NS B8 PRrIR YAV PBROrdElehichPnt Qell
formregions, junctions, or material |layers in or over
containtripea phswsasni anddssotiatedstransistars foraronfrentimgpphaons taan electrical

. addi tion, thesem conductor need not be silicon-based,
signal. ior patnsses ekillyssatipro iepresaneasive pirchaelisme dgtaribsd; bewever, the

. .gal I i um ar seni de ,or ohher em cond c&ors. EOOth] The

mvcnn%é*srnotgx}n*\&q to E}{%Cld?gﬁ ?]Vé?% c I'CPEC'S%I? Y%C%n’l oncn parts.

Ao g B B e T lting e, and

the scopt ef thiei pradens iigreation Fodefmetd padeby dic apdendtd ataims,
representative pixel cells are described; however, the
inventjon is not limted to pixel cells having the

[002?£pr eSBRAMSy @t aBAPSKent sanche %@ang?%segﬁ‘émm are to be
. foll ow ng detaj e i pLi [ 0 < .
mtcrpr?tlg 2y m i att %h{r g‘%%lgt ﬁ/@[‘l s 69&0 S%Fﬁéegtattca IQ%{&?J%?S}%[? tolﬁat Is not

C
I'Ng Sense,

e of presen
exactly ?&&@dﬂ&@c@bé&p@ﬂd&ﬂﬁr.aﬁ@@ﬁdﬁ@ﬁ ki pdRAQf ahlgbject and
erms "at an angle,"” "angled," and "slanted," as used

some rdfereatapaine nicet be fornt en pnglt ebhtdsnoedhioty, at 1807 thagbject is
with respect to sone stated reference point, that is,

consideged @3@&@5 Vapai anglel” o “stansed” yith sespesidiociie geference point.
Accordi ngly, when a portion of an object and sone

f erence i ngt et to.for i
roun L0552 % fe Bl SpLRIT NG Sl Wipi o e
embod @At f thOInveitiah wall now bd\désesbarin dohnkbEorh §fi€l BIGS: 3 and 4.

point. [0021] Turning to the Figures, where like
FIG. 3 iuepatswn ejpve sfasulstlate edvargenlayputinf dccertdapnt wahreefitst

of the jnventioon will now be descr.i hQed in _conn '
embodigneny ofthginvgnggn. KIG. ﬁlS&)W% a%gactfl&ag-%rs% £Q8 @we@%ig”n
trate having a | ayout in accordance with a first
embOdlséHng%di nment of the invention. FIG 4 shows the
el ectrical circuit for the FIG 3

[0022] In FIGS. 3 and 4, two row adjacent pixels 400, 420 form a portion of an
exemplary pixel array. The dotted line designated as 460 represents a common shared pixel
structure, which is shared by two pixels 400, 420, each formed by the common structure
460 and one of the photosensors, e.g. photodiodes, 401 and 403, respectively. The
common shared architecture illustrated in 460 includes a split trunk pixel design. A first of
the split trunks 451 has a respective active device region and is designated by a pair of
transfer transistors respectively associated with each of the photosensors 401 and 403 and
" having respective transfer transistor gates 405a, 405b. The first split trunk 451 also has a
common floating diffusion region 410, a gate 407 of a reset transistor 470, and a

source/drain region 406, also associated with the reset transistor 470, which in practice is
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enbodi nent. [0022] In FIGS. 3 and 4 , two row adj acent

pi xel s 400, 420 forma portion of an exenplary pixe
wanomy2438ihe dotted |ine designated as 460 repr BSEMISS008/017811

common shared pixel structure, which is shared by two

pi xel s 400, 420, each forned by the common structure

4%8 and orle of the photosensors, e.yg. phot odi odes, 401
connectech t 3 SUPRIE ¥pkags, detignated én s s Yhaxs.eharathét mationef the

e r hn 460 includes a split trunk pixel ) .
spic i 88 PR 48 1B B R Al nchile B i region 430,
comneckIBRS 4 a8 LB AL RIAA O GRASDRL PR

source fliain egitn 151 higatpHGUdoLnS0W S RO randdOmPRththavidi®ce /drain
spectjve transfer transistor gates 405a, 405b. The

. T .
region f*géé’(hlé fprms 3 egirmasutpns forihe shared pirsts 400 420ng
di ffusion region 410, a gate 407 of a reset transistor
0, Ldr ai egl 4 al sg.associ at ed
(0028, e SRS IR BERT IR, S0 b e

transistb8 BARLEREEcé@ode S0PPLY 2 VYL AGE thd BRI AL BAJL e he
as Vaa.pix . The other portion’'of the split trunk ,

designafitd eh488’s oA kaesdectoes pe ixt shoevreint FNE dsdatertditleddas tiae floating

.~ . sourcel in region 430, connectable to the su
dﬁu“%‘o@ﬁ&ﬁ’eﬁﬁié‘% Fb&?gaée skgtrede 82 afwhe squran Sillomenr tgagsigtor 409.

ebLdr ain ion 415, .a gate 434 for a row
Alehougfi 2o PSR IECAN I AL 1By 831 Gl 2l f Bt

f the soBb@ive] ebriticoCLIFEBUIQ i | 0,
ore 420. [60023] CI n the Str?g?ﬁ%@ﬁ?ﬁ%&??@%ﬁ&#ﬁ;ﬂﬁéﬁgﬁy@g

metallizagendavals, addcloaretel kww i thel drowAn atldiivsiab bofied Soduweor 441
one, el ectrode 408", o C or,, the other el ectrode

i lluse B By BFeF s tig s paCas 6865 oRi s osish
PTG . .
source /AP keponr 410, vhiet i RL B HHRELADS e SumridolSE: Beriene

source follower transistor 409. Al though shown in FIG

[0024] as EIGL3 iladtrans duotpdtels 40643 (5shariag REBEAGHK steh@aR &fbraced
(ﬁfge irface of the substrate, conductor 438 could also
by the dprtediineAtd: Each pixsligs aispractive phetasetser hispaintaditherewith 401,

hi o - | in the art. An additional
105. ThEY S w0 255 b a0 kB R 40,
and theldte£hREI420R BRBCd B (hdeh&@BakbE 203 408 i {:&nh{ngt stricture 460,

. .source/drain region 430, which is In turn conne
An jsolative gpl 41 sblangehVawopidjacent photosensors 401, 403,

[COZS] The pixel architectures depicted in the embodiment illustrated in FIGS. 3, 4
are replicated many times in a pixel array both ﬁorizontally and vertically. The advantage
of a split trunk architecture for the pixel is greater flexibility in the placement of the
transistor structures required for operation of the pixels. In addition, because pixels share
storage and readout architecture, it is not necessary to have a separate storage and readout
architecture for each pixcl, thereby permitting either a more dense pixel structure or a
greater area for the photosensors 401, 403. In the illustrated embodiments, the first of the
split trunk 451 active device regions is lo_cafcd in the area partially between and just above
the photosensors 401, 403. The second trunk 452 active region is located between the



[0024] FIG 3 illustrates tw pixels 400, 420 sharing

comon structure enbraced by the dotted |ine 460. Each
woi2nmsl12468$ a respective phot osensor associ at edPCT/US2006/017811

therewith 401, 403. Thus, one pixel 400 is fornmed by

t he photosensor 401 and conmon structure 460, and the

ot her, pi x 420 is fornmed by the photosensor 403 and
first pajr P@E?E%‘ﬁéas‘%%wa%adem MOchnaérwfmml% (natrshowm), residing

' . .t t .adj;acept phot osensors 401, 403.
above %?ﬁlﬁﬁ%’%@ lgﬁigﬁilgt ctures depicted in the
enbodi ment illustrated in FIGS. 3, 4 are replicated
[00268nY 14 W8S ctdinaf ffbodieaY il heAABLFOM: Mds¥a BBFion 451 of the
vertically. The advantage of a split trunk
transfeiagashd @4, 408 bf GGt B ispingkdd wish gespattety the @hiobbdehsots 401, 403.
F the1 pl acenent of the transistor structures required
or ex Co%ﬁdt: cEncsfto e, gi sidessof qaph gagi 405n 40bb esusmwn as being

S H e
sSSP A88 IPGCSEIRHY 86 S o .
403. THiCAHAIEE EebiBetrP Of BRCHa Rt Hates 4DBL CRY5 D &SV S c?friéi%}gtglayout

a nore dense pixel structdre or a greater area fo
of the tpinsfey gates ofrsadiition A, anigted: Iagouitlis also bahefti i eshximisy the fll
£ ttgﬁ f%g?‘rgft%lff the split trunk 451 active device regions
actor qfthe pieel eclls; by prgmBEng tharra0f the photrsensaard ), 498 for each pixel.
above the photosensors 401, 403. The second trunk 452
tiv | o0 L hefirst pair -of
[0027F o1 B HERPH APl B G 26 BRERGLA Shs BireR mefineatsyor the
two pixehedls showmmngadaniakphgtahRvesisheddinegbyPRtive A40Hce A%
FI GS. 3. £00g26] Iaﬁbpt‘he exerr%%ary errbogiio‘xr%fen% « ts'bf the
two trupks 481 y 48 dThb dwe active tegivass aze gloettically dfmeofedti®a conductor
tnansfer gates 405a, 405b, (FIG, 3) is angled with
438 whiclEy Be At av Bitied Aapib oo e R efipubstte on
hich thk Hiel intd {Firi ' & 4028
which Bl . a5 it o e 8Ol AR OB '3 ey 450,

and it chayngedtritalynebrinber thie dbtircd\folowdiqrats 8L ik@iedfloating diffusion region
phot osensors 401, 403. This angl ed geonetry of the .
410. Apy gpigatle copdustivegmaterid gmaytbenscavio foom the intkfdoonecitlayer 417. It

hons b2 YBMRlod 15 RS 80 o7 g RoB0 O

e o ke D ol O TR L) 55y B
embodinnéd i n accordance with the invention, the shared
conmponents for the two pixel cells are arranged in a

[002%? | It },]Iéj a{cijd}t%og,eﬁiaggérdgggei v&etlgl tl?cysp?i% ttxl‘u\ﬁc I;ji)?é/lia%cehitreigirg,ntshc source
follower gate 432 area may be increased, which reduces the ﬁxcd-patterﬁ noise of the pixel
cells 400, 420 without decreasing the fill factor. The illustrated embodiment also permits
the gate 432 to act as one electrode 408” of a shared capacitor 465, which is electrically
connected between the floating diffusion region 410 and supply voltage Vaapiee Shared
capacitor 465 can be used to increase the charge storage capacity of the floating diffusion
region 410 and the quantum efficiency of the pixels 400, 420, and the dual use of the
source follower trgmsis;or 409 gate 432 as capacitor electrode 408” maximizes the

capacitor 465 area while minimizing loss of photosensor area.



two trunks 451, 452. The two active regions are

el ectrically connected via a conductor 438 which nay
woeodoaz#asd as a buried conductor close to the BarTfuaeme/017811

of a substrate on which the pixels are fornmed or in a

wiring |layer above the surface of the pixet—array 450,

and it may electrically connect the source foll ower

[00294t e FBE shared pexel b@atiung 460f dndsinay be €ginost thlOsubAtite using
suitabl e conductive material nmay be used to formthe
knownimgthodoafiwensistas@bridation to fosmabk drapsistonsiay deseribled herein in the

oo P o ST 2 X 0F
e G4 R i EISFBLRH PR BRPs g

(photoRifdes B Tl peFérdé® embbeirseit| € fHtbsnesrsg@e 403 2rapided
may be increased, which reduces the fixed-pattern

photodiadeskegisinss hewevex gthey endysbesddmed 29 phptdgetes, Sduttesdinges, or as
the fill factor. The illustrated enbodi n | so .
anothebaﬁ?ﬁot-genf% I6 camp L’*a‘&th c msmé%cgfe&é@g%%@fommg an

‘ . ' : . o .
solaic P EEPRSREE Bt Bl s 6 SAGH KBRBORSI S bton
trench %0latid@ e SY&Prdgion, ophafetheaRagitilsle isthbionatecReiqus eshyt Bso be used.
i ncrease the charge storage capacity of the floating
These doltios tenigigs omy4d® bedmphyed taisolate efthiecirenpyrtisinstofiche
Lxel 00, 420, and the dual use of the source
trunks ggi 1 %.\55,%?1'0{1} ORG RRQLBET, lft@@sa g &%chaage%sgg it?lg lp%otoscnsors 401,

403, afl Foqtgo@&ﬁlgg“@gé gﬁggérgiﬁ,%tﬁ&.e AARACH taF{)ve4 gfc Qe ﬁgértﬂéﬁds of

mnimzin ot osensor area. | 002 he s

formingicseu@bfsut38)Hed MbPimhdicndy fGendtmneitburiedinssrbsiiiation near a
usi ng known net hods of transistor fabrication to form
surfacetdfghe pubrsiatn o metalliznsionrvibag imbayersrborc tliesuhybgts. gld a capacitor

. Lit trunk pixel.layguts illustrated in FL.G 3. The .
465 is gt 86y D90 508 s BERS FanirgiopREhe Seloliel iarcbigl® with o
preferrBNORBBARRLAL LS ifentiBh Sas 0Fat€ 2BY §)ftal Brdel BNbwEh @A ARRor.

into el ectrons (photo-chargeés). In a preferred
Capacisorifadi, mhidh cdohise ghwotdsmoagpixell 0dls, A0 barattepiativelg be formed in
phot odi ode regi ons, however, they may be_forned as, .
other 19%@110&@49&%@%&%»7 wed ayer 3 ompihlpating diffusion region
410 phot o- sensi ng devi ce conpatible wth the invention.
" Methods for forming an isolation region 412 between
phot osensors 401, 403 may include formation of a

[0038hal | @NG. 5 illustrates a block diagram of an exemplary CMOS imager 300 having

a pixel array 200 formed of pixel cells constructed in accordance with a split trunk
embodiment described above. Pixel array 200 comprises a plurality of pixels arranged in a
predetermined number of columns and rows (not shown). Attached to the array 200 is
signal processing circuitry, as described herein. The pixels of each row in array 200 can be
simultaneously operated, and the pixels of each column are selectively output by respective
column select lines. A plurality of row and column lines are provided for the entire array
200. The row lines are selectively activated by a row driver 210 in response to row address

decoder 220. The column select lines are selectively activated by a column driver 260 in
| response to column address decoder 270. Thus, a row and column address is provided for

each pixel.



trench isolation (STlI) region, or any other acceptable
i solation technique may al so be used. These isol ation
woealsnepses nay al so be enpl oyed to isol ate acpCvasaneal’sii
portions of the trunks 451, 452 from one another, for
i solating active areas fromthe phot osensors-40%1, ~-408; -~ v
and for isolating one pixel fromanother. As noted
[00&Yove, T €304 hinegers (fbid Dpefatéd byrttﬁtgtiﬁxgxgihh@d e68tr8B&scuit 250,

inclyde the formati on of burie

, . 441 y )
which Foawpl gt Herpdsa2th 240rfba selcasing the appberiaae sowand column
: -alql i L ORW i Lol s, above the substrate. If_ .
lines FFHEET v e 08 obRL LR Y50 318 eBfiplsdBe Reg angtcolyng driver
ircuit6ePET, 26 sutB)h i i i
qrcult%’fg;,f err eds emogﬁggﬁdﬁg& ?ﬂﬁgngﬁgg%%%gﬁﬁhgghge gré‘f‘ SeIStﬁ)éSZOf the
selectedfrow awlicatemhdineswihe pixehsblahet sighanachitl tyeSly b8 a pixel

ca shared anpng pi xel cells, may be alternatively
reset S‘SB&f @ﬁﬂe gplieR ap ¢ ipavel putmattiafas the foatingadiffgon ireginmyt 106 reset, and

1t or e mmoRp fl.oating diffusjon regqion 410.
a pixel pBAESeRHTLV. S, FRETaRe c088es Bioplaied By iy ito taspnsor are gated to
the flogk@NAlfAIsIONGVER Ol ABDBY 110 {baY [ 00,
) o.f or med gf npi Zel cel I&é constr uc%%gﬁog@égfgd%%%g%ﬁ Ppple and
hold cigpiit 26% rssokiatibeidh ment oldescdritee2(abAdkFeRhusl sigfal &Y, — V) is
q ZQ&Yg%gpri ses a plurality of pixels arranged in a ’
producg 2 P Og ot gadrpisclaricher diffsrcptiak sigtadimndigitized by
t.ach: i-§. Si ghal  processin .
an analfs BERGHG! opl BB TNARRY iyt B RERE o inse 475 swpplis
the digfitizeall il s20R1sGBANAGEE PHbdeaRR 289 WhiPR 25 etd gﬁéﬁuwfdigital
) pi xel' s of each colum are sel ectively output by
Image.r especti ve colum select lines. A plurality of row and
colum lines are provided for the entire array 200.
er lines are selectively activated by a row
(003317, £ P61 5 iRvs B Bttt st s gldlsaan imater 300
trfeed i [ : Y d by a :
cons coICyuirlrinqacgrsik\%lgl%C %‘%%‘?lné{@%%glﬁg gb }g?écoV%rﬁrinAnaglgr & ggcessor System
308 majeloopat of 2 @igith vanca drmmgﬁiﬁfmt&ﬂdM§ $mbhSer 300 may receive
e

provi ded for each pixel. 0031]ﬁ he CMOS i mager 300 is
controlyptherdatyfram systemi3Ng. Systcooadd sicledasauproc@sor; 30 hating a

| ecoders 220, 270 for .,selecting the
central §RCC D a7 08 TRRRE Rnocr s oF oisisnaet Fandlies operations.
The prd&8s ¥ Bmluhicdtes watlvaon ety Kl 28 F0AW S09e of the devices

col um driver
connected to the bus 304 provide communication into and out of the system 308; an

input/output (I/0) device 306 and an imaging device, i.c., imager 300, are such
communication devices. Other devices connected to the bus 304 provide memory, for

instance, a random access memory (RAM) 310 or a removable memory 315.

[0033] The processes and devices described above illustrate preferred methods and
typical devices of many that could be used and produced. The above descriptién and
drawings illustrate embodiments, which achieve the objects, features, and advantages of the .
present invention. However, it is not intended that the present invention be strictly limited
to the above-described and illustrated embodiments. For example, although the invention

is discussed only with refemnce to pixel arrays having a 2-pixel sharing of component parts

9



circuitry 210, 260 such that these apply driving
voltages to the drive transistors of the selected row
wanaaeciekasem | i nes. The pi xel columm signals, wWRCThS2006/017811
typically include a pixel reset signal (Vrst), taken
as a pixel output after die floating diffusion-regtor o s+
410 is reset, and a pixel imge signhal (Vsig), taken
betW@@ﬂtC@iurnh adipesntpizelsuitherdultipittlshating asaps ot aodineidded to be

e flaating diffusion region 410 by the transfer
Wlth“{ ﬁMPQ? 8??%*51 cRfien.ragdhe iple t&aﬂﬁﬂi@lgm@ah (bICdmpimmnttd with any
0 th the,. rive 260.

pixel S DRI BHaIN), by bRRLOGE hgiefEr s Sistcantorspeeable, of the

reserttiihfe@rtR that came I

d differenti al gﬁgagphﬁéhﬁgg?{?gggﬁggO£H§§h5OnggCMHDSShoukibe

consideged|payfit tofllthe presettiaver?ith. (ADC) . The anal og-t o- di gi t al
converter 275 supplies the digitized pixel signals to
an i mage processor 280 which forns and outputs a
digital image. [0032] FIG 6 shows a processor system
308, which includes an imager 300 constructed in
accordance witii an enbodi ment of the invention. The
processor system 308 may be part of a digital camera
or odier imging system The imager 300 nay receive
control or other data from system 308. System 308
i ncl udes a processor 302 having a central processing
unit (CPU) for inmage processing, or other inmage
handl i ng operations. The processor 302 communi cates
wi th various devices over a bus 304. Sone of die
devi ces connected to the bus 304 provide comruni cation
into and out of the system 308; an input/output (1/0
devi ce 306 and an imagi ng device, i.e., i-mager 300,
are such communi cati on devices. O her devices
connected to the bus 304 provide nmenory, for instance,
a random access nenory (RAM 310 or a renovabl e nenory
315. [0033] The processes and devi ces descri bed above
illustrate preferred nethods and typical devices of
many that could be used and produced. The above
description and drawi ngs illustrate enbodi nents, which
achi eve the objects, features, and advantages of the
present invention. However, it is not intended that
the present invention be strictly limted

10



to the above-described and illustrated enbodi nents.

For exanpl e, although the invention is discussed only
woi20ds/12€f8er ence to pi xel arrays having a 2-pi XxeCT/US2006/017811

sharing of conponent partsbetween colum adjacent

pi xel s, other nmulti-pixel sharing arrays are-abso-+vvv-ssavssiazo

intended to be within the scope of the invention, and

the split trunk design m@gIAdMSmpl enented with any

pi xel cell array. Additionally, any nodifications,

tho resently unforeseeable, of the present
i nv:‘&?‘ﬁgﬁ %Fdéﬁﬁ‘éw\ﬁmﬁf%ﬂﬁch@ E?JPNtﬁCtaEdDYSIMFms Batenhef the

Unit iiNg claims should be considered part of the
- C%:Slé%g%\fts i nvention, CLAIM5S Wiat is clained as new and
desired to be protected by Letters Patent of the

Uni 1.edASiabgs do&iprﬂsing‘.\n i mager conprising: a first

phot osensor for generating charges in response to

Iiggt; a first transfer transistor having a transfer

gafist phefos¢rsop fur generting charges fireresphmsegeriarial ed

charges fromthe photosensor to a storage node, the

t er te and storage naode being.located at a

f‘{ %gfﬁg%#%éwgﬁ?r&ﬁvnﬁ 2 Fréﬁé%gr e d{“’%d%@l)%fﬂbk tRavi ng a
transfe@@h€ gbiiratc8 CBh el G ook % | orage, node and

pr owgdi r% ean 0 CputO s?% ?tgéegﬁ%dlsg)tagfté}aas%c xgchdéa’%gc
transfoy igatrsirst storapeinoge Ibeirgy lodatad afla SietaBEvaRiiotg T egi on

which is separated fromsaid first active region,

wher ei n said,sgate al so conprises an electrode for a
caéiz‘?ié‘i e/ Hagsistpphtvinga of trEgEingthacgesi fom, saisher ei n

P transi stor coppri ses a_source
Storagé gﬁ?%é\%# 5@3@%@5 SR sigaal, § _éFaSBPnﬁ MRORSEE wher ei n
being Iodgregat @ sE@mell AEi%e $Hion WHOR Sefarf¥d Bn Qiidq{rgt]h er a
buried interconnect or a netallization wring |ayer.

active gegiorhevhiensig eridgatchlad nobprivsendilectaidel fons capacidrel | On

elcmenc{!c the

2. The imager of claim 1, wherein the at least one transistor

comprises a source follower transistor.

3. The imager of claim 1, wherein the gate receives said charges
. by one of either a buried interconnect or a metallization wiring

layer.

4. The imager of claim 1, wherein at least a portion of the
transfer gate is located at an angle with respect to the first

photosensor.

5. The imager of claim 4, wherein only a side edge of the transfer

gate is located at an angle with respect to the first photosensor.

11



transfer gate is located at an angle with respect to

the first photosensor. 5. The inmager of claim4,
woherea#ssonl y a side edge of the transfer gatePC$/US2006/017811

| ocated at an angle with respect to the first

phot osensor. 6. The imager of claim1, further

cogpri.§ing a reset trapsistor |located at said first
ac 'rvéﬁ‘ree‘g'facgﬁrf) Flalfp e@l{ﬂw@cg@paswg@rrgw trepdistor7. The
I mager | aj further. c ri si.ng a row sel ect
trans il%%gchf %tgs&b'a @‘Et v gg%oﬁggg{?fﬁﬁ'f‘gﬁ?ldét%ﬁ ce

fol | owgget ransi stor, said row sel ect transistor being
provi ded at said second active region. 8. The imger
of claim1, further conprising: a second photosensor
f o7 . gdiberiatagagottaingésfurther esppnsiagtaaol ghdct and a

second transfer transistor havi ng a transfer gate for
t r ansFERFIStoy coppled dp gpter dvowtpaE gha sewserfellnsvarecond

phot o to. tor node. . 9. The, i,mager, of

cl ai m%%ﬂﬁ? oé’rsgll%pogx( gel Gt Sls‘i?a%%’cgow Vﬂeg%gﬁfl

transgma&qe;@rgg@g@ a respective transfer gate. 10.
The imager of claim8, wherein the first trunk is
located in an area at |east partially between die

fi 8st Thsdmegenofclphot deehsocompfisinghe i mager of claim
10, wherein the second trunk is located in an area
ad&ac nt, gne of the first and the second photosensors.
2econ %%8?6“&??5%9 EEBAAHPE CHYSCE 1 EP YN tQ dighknd

pi xels, die first pixel conprising a first photosensor

b 98BN AR rNBarRiR) Yabingl 0@ skl (gap R Qﬁaﬁsﬁ:&iﬂé g{r]:t , die

second pi xel conprising~a secon ot 0Sensor
generatgd whreges figonp hind ecohdphemseimsor €s planserage node.

9. The imager of claim 8, wherein the first and second transfer

transistor each have a respective transfer gate.

10.  The imager of claim 8, wherein the first trunk is located in an

area at least partially between the first and second photosensor.

11. The imager of claim 10, wherein the second trunk is located in

an area adjacent one of the first and the second photosensors.
12, A pixel array comprising:

first and second pixels, the first pixel comprising a first photosensor
for generating photo-charges in response to light, the second pixel
comprising a second photosensor for generating photo-charges in response

to light;

. afirst active region comprising a first and second transfer transistor
stricture for respectively transferring the photo-charges from the first and

second photosensors to a common storage region; and

12



to light; a first active region conprising a first and
second transfer transistor structure for respectively
wonrenssiesti ng t he phot o-charges fromthe firstPanas2006/017811

second photosensors to a commobn storage region; anda
second active region, physically separated fromthe
first active region but electrically connected
rrfesrdbactvgaegions physiatly separased o thepliiss actiyeatgioaast
ope transistor for readin ut,signals fromthe common

but el Gl B05E snctéro! Gircrepithidices? dpdpromeninme

least oM BaRdiStok BS: 1 h%l?l % i : L$Lor
struc#u?es egc éﬁgqgﬁggggg%Pﬁve ﬁ#@ &gﬁ'cgg§8ﬂd

transfer transistor gate. 14. The pixel array of claim
123. whdregpireltdreayfofichim At imherdie ghofirst wnd Redoronpr i ses

a reset gate for resetting the common storage region.
15. Trhengfex sfangistos ytragtueds gach haye avespaitive e andcond
active_region further conprises a row sel ect

tr ans SBF CRETHAEEGLE an out put of a source

follower transistor. 16. The pixel array of claim 12,

f aul hemheGaRarrsiy M cRifi QQanﬁEfkrin LRCALP L MG g{oﬁe second
cal Ty

active region and electrr connected to e comon

st or adierthegiconprity a rddeegpi fet res¢triay thé cohmhon 16,

wherein a gate of a source follower transistor forns
. one ePEHRFOHFEIYT said capacitor. 18. The pixel array

of claim 12, wherein the first and second pixels are

ig?S!JmTh% .ifé"it eay%:f)réf;"a{xﬁ '14:13’1161]2:1]1?6}96' s)%glgﬁniart?%e Ii%fg{ﬁ%l aim

wher €l n and second piX
adj ac @nichdy cohjsrises a row select transistor coupled to gate an

output of a source follower transistor.

16. The pixel array of claim 12, further comprising a capacitor
located over the second active region and electrically

connected to the common storage region.

17. The pixel array of claim 16, wherein a gate of a source follower

transistor forms one electrode of said capacitor.

18. The pixel array of claim 12, wherein the first and second pixels

are column adjacent pixels.

19. The pixel array of claim 12, wherein the first and second pixels

are row adjacent pixels.
- 20. A method of forming a pixel array, the method comprising:
" formning a photosensor in a substrate;

forming a transfer gate having at least a portion angled with respect to

the photosensor, the transfer gate being part of a first active region;

13



20. A nethod of formng a pixel array, the nethod
conprising: formng a photosensor in a substrate;

woanwwingsa transfer gate having at | east a por PCOMS2006/017811
angled with respect to the photosensor, the transfer
gate being part of a first active region; form--ng @ seevs s
transistor gate in a second active region which is
Fhyming trynsisspagate éul afseamd: dveivé iogién wbidhvie phogiaR.

salfd trtﬁn?i stor gate being electrically connected to
Separateg; fHoIp;the firsh AEHVEICRIY), S teangistos gaterlpiag clepaixatlpr such
: : the capacitor is the transistor
conneéécg?tg @iﬂrﬁﬁa&ﬁﬁ%ﬁqg@%q,gpﬁcl aim 20, wherein the act of
form ng a photosensor conprises form ng a phot odi ode.

Farmiflge, cphdiask sath ehai é&ud‘de;&flaﬁé caéﬁ&'@%} 8@ the act
a

_of formng an interconnect by formn uried
transistoftgarconnect near the surface of the substrate to
electrically connect said transistor gate to said

fisnst cactive region. 23. The nmethod of claim 20,
f dtt h ec‘BﬁtE‘Pfjsqgfj -agiergp theaeh ofdormings er connect
by forLubhg ' ion | r. aboye the surface of
t he sggls?t rg%ﬁ%ﬁ{gﬂesgﬁolr@a}fa %Eg%tr?ﬁé% € said transistor
gate to said first active region. 24. The nethod of

cRai nilhe methedeifline J)ifiShera@npiRideeieoRt b fdAliAEd
adj acent a first side of the photosensor and erein

the s@R&MErQBOESeby gingre ¢ bufied mecrcadpatertr thesecond |
side Qf .the ot gsensor. .25., met hod of formng a

pi xel Q%rgarcF Oﬁﬂ%?}l%csgﬁ%gf‘r ‘fos‘?lﬁcdn?ﬁﬂlcﬁpﬁF‘ittsi’ﬂddFaftﬁS%@q s, the
met hogae @8Rk Gactive region.

23. The method of claim 20, further comprising the act of forming
an interconnect by forming a metallization layer above the
surface of the substrate to electrically connect said transistor

gate to said first active region.

24. The method of claim 20, wherein the first active region is
formed adjacent a first side of the photosensor and wherein the
second active region is formed adjacent a second side of the

photosensor.

25. A method of forming a pixel cell array. comprising a plurality of

pixels, the method comprising:

forming first and second photosensors for generating photo-charges

in response to applied light;

forming a first trunk inclﬁph'ng a common transfer gate, the transfer
gate for transferring the photo-charges from each of the first and second |

photosensors to a common storage region, wherein the common transfer

14



formng first and second photosensors for generating
photo -charges in response to applied light; formng a
woi2omt12438unk i ncl udi ng a comon transfer gate, PCIAIS2006/017811
transfer gate for transferring the photo-charges from
each of the first and second . photosensors to @ —- ~=-=ws===v
‘(iommn storage region, wherein the coomon transfergate
gate isilacatest at least partiadiyat apangle avitly rapeano ang of thietflystt espect
and the &.8ach of the first and the second photosensors; . and
?8?%”#99%9%6@6% 1*%nk, split fromthe first trunk and
i ncluding at | east one transistor for reading out a
S I "HpJoRE tp-charges transferred to
O D Sk il e B B R BB R i

least o@Stranbisoeifor felfidingtouk @ 3%hab rdseRMSE BOShABHMaLRES @
source_ foll ower tgransifs%?orféﬁavi ng a gcg[%e. E@{akg%ﬁe

transfegrgel (49 the Fomimomstogge fregioni er conprising die act of
form ng a capacitive el enent on the second trunk. 28.

T hod of .claim ereip the act of formng

f ?(ras ﬁ&ﬁdngtzj@grﬁfa ‘Eﬁ’i‘at?%s gﬂ%&?@ 6%@?@&1wa8#§ r.ow
adj acepimpRat - - of . claim 28,
wherein die fiﬁ?éét)foglﬁ‘l?%?ga?%gﬁﬁwgg@a {r ea above and
at |l east partially between di e photosensors. 30. The
mé¥’ hod hefmethaidrof2&im\i%e figitherddogn: thetdcuBk fdrinih@r Med
adj acent one of die first and second phot osensors. 31.

A pr o@&3RIGHF ejamnent Gothsrsesordytruakpr ocessor; and an
i magi ng device electrically coupled to said processor,

sagd i | i isi.ng, a pixel arrgy, sad
a?? X ngggn%%gg%\é :cﬁfm‘ﬁ%frWhercm &l o)%%orrmng%st and
second photosensors comprises forming row adjacent

photosensors.

29. The method of claim 28, wherein the first trunk is formed in

an area above and at least partially between the photosensors.

30. The method of claim 29, wherein the second trunk is formed

adjacent one of the first and second photosensors.
31. A processing system comprising:

a processor; and

an imaging device electrically coupled to said processor, said imaging

device comprising a pixel array, said array comprising:

first and second pixels, the first pixel comprising a first photosensor
for gerierating phioto-charges in response to light, the second pixel

comprising a second phiotosensor for generating photo-charges-in response

~ to light;

15



first and second pixels, die first pixel conprising a
first photosensor for generating photo-charges in
woes@anss4t o |ight, the second pixel conpri si ngC&US2006/017811
second phot osensor for generating photo-charges in
response to light;a first active region conprising a7~~~
conmon transfer gate, the transfer gate for
ta 6 Activiei ragioneomyprising Ttemyen transfartgaee, fthe stangbgl
secon hot psensors to co n storage region; and a
gate fogéﬁ%ﬁg@ﬂgeg itg%Pﬁ%@-%hﬁrgf‘é Tqm the Brft eRd s¢donsk  act i ve
I C I.Si t | east gne transistor for reading
phmo%&%@ﬁ%ﬁa@%?%r%%ﬁ% & ?ﬂ%ra}ngt orage region and further
conprising a capacitor. 32. The processing system of
alsazanddrivehegion i on M6t o 4EriBATRShOATNE oLVOS
i magi ng device. 33. The processing system of claim 31,
least opg apsistor fier feadistg amdigsels don phaedmorid soige regivh
and ful Lacent.g#xel cells. 34. An inmaging device conprising
HHCRFPRYYRS 3 RBICIOE) | s, the array conprising: a first
pai r of pixels conprising: a first and second
phat o j -charges; first and
Ebnd i oc e SUER A Ml I AR B T pap e it
t r ansfceniprizygs 4 GMOIsabRgipadanas. from said first and
second photosensors to a storage node; a first active
area located at least partially between the first and
s 8ond srRyvsesigcysemofalaiondl, addreia the dast andat i s

physi I eparated from but el ectrically connected
to th(eég%‘m%as@x ccteﬁ@%rc&f)‘é'a%d]%ﬁ‘érr%li" ¥ second

34. Animaging device comprising an array of pixel cells, the array

comprising;:
a first pair of pixels comprising:
a first and second photosensor for generating photo-charges;

first and second transfer transistors for respectively transferring
the photo-charges from said first and second photosensors to a

storage node;

a first active area located at least partially between the first and

second photosensors;

a second active area, that is physically separated from but
electrically connected to the first active area, wherein the second

active area comprises a capacitor for the pair of pixels.

35 The imaging device of claim 34, wherein the second active area
is located between the first and a second pair of pixels in the

array.
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active area conprises a capacitor for the pair of

pi xel s. 35. The imagi ng device of claim 34, wherein
woOheregieesmd active area is | ocated between theprErmsk0o6/017811

and a second pair of pixels in the array.36. The

I magi ng devi ce of clain134 wherein an el ectrode for

the, c citor, co ate_ of .a source foll ower
t i L maging deki Eé@qna% Lywipern ap clectpde S the

wh t t
Compr1 SR Eu BB eRE R s BB e LR

transi stor gates, each of the first and second

t rahsfEhe gaigsg eling of g 8d, dheld e MRF %ddigc'c}fn&t an

angle with respect to the first and secon

phot os@nstirgransistors comprise respective first and second transfer
transistor gates, each of the first and second transfer gates

being located at least partially at an angle with respect to the

first and second photosensors.
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