WD 2004/ 110059 PCT/ US2004/ 016982 PHOTO DI CDE FUSE- 1 D
FOR CMOS | MAGERS FI ELD OF THE | NVENTI ON [ 0001] The

WO nyventdosn rel ates generally to sem conduct or POBYS2g4/016982
devices, and nore particularly to a CMOS pi xel sensor
I mager having an array of pixel cells, in which a
portion of the pixel array is programmed to store
data. BACKERORPIFOBHETUNYEND! FOR 480k MACERS 2
current interest in CM3S active pixel imagers for use
as low cost imaging devices. An exenplary pixel
circuit of a CMOS HELDYOHIIXEE INMENEIOAPS) i s
descri bed below with reference to FIG 1, where the
circuit is identified generally by reference nunber
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commonly used in the art to designate the use of three
transistors to operate the pixel. A 3T APS includes

has a phot odi Cg[&z a source

follower tr ag%gs R?S%N%S@)g: a Tow se?\feclt%r ansi st or

188. It shoul d be understood that while FIG 1 shows

the circui t(rge/ for operation of a Si ngl e pixel, in

pri88P2te t helhemaier cunrdnt inesrest or RAMOSTactne pixe] imeszgens for use as low

array of identical pixels arranged-in rows and
costlimagisg deivichs. t A epemplasy pixel ¢tiscudtr ofoy CALO8 sisevk piskignsor (APS) is

row and columm select circuitry, as described in nore
detetibed bbleowith [réfe6Sice Th&FIohdt edicodhe MiZuitdnidentified generally by

i nci dent photons to electrons which collect at node
refereAcesoumber 100.1 Avdve pixahehsdecal 86vehase of mogahe&ive transistors

connected to node A and thus anplifies the signal
withjrethe pigelainitNade céh bd\herle@opgiatiblwvith CMOS aRhAbIdighe, and
promise higher readout rates compared to passive pixel sensors. The pixel cell shown in
Fig. 1 is a 3T APS pixel cell, identified by reference number 150, where the 3T is
commonly used in the art to designate the use of three transistors to operate the pixel.
A 3T APS includes has a photodiode 162, a reset transistor 184, a source follower
transistor 186, and a row select transistor 188. It should be understood that while FIG.
1 shows the circuitry for operation of a single pixel, in practice the imager will be
formed of an M times N array of identical pixels arranged-in rows and columns, with
the pixels of the array accessed using row and column select circuitry, as described in
more detail below.

[0003] The photodiode 162 converts incident photons to electrons which

collect at node A. A source follower transistor 186 has its gate connected to node A

and thus amplifies the signal appearing at Node A. When a particular row containing
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1 WD 2004/ 110059 PCT/ US2004/ 016982 «cell 150 is
sel ected by a row selection transistor 188, the signa
w@egiitidosd by transistor 186 is passed on a cPCT/IR2004/016982
line 170 to the readout circuitry. The photodi ode 162
accumul ates a photo-generated charge in a doped region
of the substrate. It should be understood that the
CMCS i mager m ght include a photogate or other photo
celC DO & selcetediey h eew sélctioretrandistar pBS) teisigia] amplified by transistor
produci ng phot o-generated charge. [0004] A reset
18664 baB&1 60 U@ Siie (150l the tréadeiuy cirouiptye dTitehplmtgHiode 162
reset transistor 184 to node A The gate of reset
acdun@iigcs b@hot84ehératelitaggt inta dopabrigiaof thelsubbtrate. 18ghould be
whi ch serves to control the reset operation, i.e., the
unf8PRASSH HAR 9 CWIOB iﬁﬁgém%hténclﬁ{ﬂéh piyodiee efjutier photo
Vdd. The row sel ect control line 160 is coupled to al
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process. During a charge integration period, the photodiode 162 converts photons to
electrons which collect at the node A. The charge at node A is amplified by source
follower transistor 186 and selectively passed to column line 170 by row access
transistor 188. During a reset period, node A is reset by turning on reset transistor 184
to apply the reset voltage Vrst to node A, and this voltage is then read out to column
line 170 by the source follower transistor 186 through the activated row select
transistor 188. As a result, the two different values — the reset voltage Vrst and the
image signal voltage Vsig — are readout from the pixel and sent by the column line 170
to the readout circuitry where each is sampled and held for further processing as known

in the art.



i mage signal voltage Vsig - are readout fromthe pixe
and sent by the colum line 170 to the readout
wa@peogaidosy where each is sanpled and hel d for POT/AURENN4/016982
processing as known in the art. 2 WO 2004/ 110059
PCT/ US2004/ 016982 [0006] All pixels in a row are read
out simnultaneously onto respective colum |ines 170
and the colum lines are activated in sequence for
r [Qﬂ)@%l] and sAlypalelsvifld @gearereatoatidimuliagesiysonto @ipeetise column
are also read out in sequence onto the respective
lin€®1 P0Mnd khd&Slund OB Jar&hédivatedSin@eguencelfbbraet andesighd &bltage
sensor integrated circuit chip that includes an array

reff o, XBhSrARCofiifelR aelidd RhlH dut £3deqiRheNoRfcttied@spective column
timng and control signals to control reading out of

lingi gnal s stored in the pixels in a manner comonly
nknovvn to those skilled in the art. Exenplary arrays
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array 23 ending on a particular application.
. | A .
1ncgg<?%sl e{hﬁ:??z{yeog d%fjgtl?g?% %H& aacoh%ﬂézt_l_%@ Whigh %ﬁ%vﬁgzs iAW control

I tecture. e controller 232

sigjsﬁgisetgtc?)fllﬁ*ﬁg ?t{a%ﬁeﬁ%&?tr of s?%llhaﬁ’s]; %thc)a‘%hsr_hé gixteﬁemaar ﬂﬁﬂnczr?t%np&ﬂonly

ontro _ per at | rovv_ addr essi ng cCi _rcwt
o ANl Do S0P EGES b s
TS TR A ) AR R . e moger
o SR R P e SRR P ot
o R P SE 3R B S8 e $8ton of
e S P RSP O i SO, 2 g sl
oGS S0 oLy 49, o0 XeL 2 B0 SR SaL U 20z
théJ in;(aenln?:r csigscc):riibgd 2bove. The pixel signal read from each of the columns then can
be read out sequentially using a column addressing circuit 244. Differential pixel
signals (Vrst, Vsig) corresponding to the read out reset signal and integrated charge
signal are provided as respective outputs Voutl, Vout2 of the readout circuit 242.

[0008] FIG. 3 more clearly shows the rows and columns 349 of pixels 350.
Each column includes multiple rows of pixels 350. Signals from the pixels 350 in a
particular column can be read out to a readout circuit 351 associated with that column.
The read out circuit 351 includes sample and hold circuitry for storing the pixel reset
(Vrst) and integrated charge signals (Vsig). Signals stored in the readout circuits 351
then can be read sequentially column-by-column to an output stage 354 which is

common to the entire array of pixels 330. The analog output signals can then be sent,

for example, to a differential analog circuit and which subtracts the reset and integrated



particul ar colum can be read out to a readout circuit

351 associated wth that colum. The read out circuit
w@ab4itnsudes sanpl e and hold circuitry for stPCT/H§20045@16982

pi xel reset (Vrst) and integrated charge signals

(Vsig). Signals stored in the readout circuits 351

then can be read sequentially col um-by-colum to an

out put stage 354 which is commopn to the entire array
clRkgdiigeds a3 ndt RBedal Athr digiitghedrsreen (ADE), bethe reset and

sent, for exanple, to a differential analog circuit
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2004/ 110059 /U82004/8 6982 charge signals and
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the reset and integrated charge signals can be
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4 nore ows the col uamm readout
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[.0011] . Addi tignal Iy, inmaging sensors are not

ERS PichpBBALAES, R \Phgh Cﬂéﬁi we?ﬁféﬁ Wit ured. The

security/identification values are assigned after the )

cdRBLEl e sydiddisionalyiupaging sensers are astidangigiabls vahen they are being

addi tional step in manufacturing that also adds to the
mepsfacaredraliif seeriye ideriiication valneparg nssegddntsarthe co@mplete system

burden with regard to keeping track
is manufactured, resulting in an additional step in manufacturing that also adds to the
cost of manufacture. There is also an administrative burden with regard to keeping track
of defective pixel information before an identification number is assigned, as the sensor
and the defective pixel information related to the pixel must be physically tracked
throughout the manufacturing process. If a sensor is misplaced in the manufacturing
sequence, then the integrated circuit imaging array, and all the other integrated circuit
imaging array that are mis-sequenced, must be re-tested.

[0012] A certain number of defective pixels per sensor is tolerated so that a

given amount of sensors are deemed usable and manufacturing costs are recovered. In

these sensors, pixels that are found to be defective do not exceed a predetermined

number for the entire sensor nor do they exceed a predetermined number within a
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of defective pixel information before an

identification nunber is assigned, as the sensor and

wo be4defoscti ve pixel information related to theCPUSENN4/016982
nmust be physically tracked throughout the

manuf acturing process. If a sensor is msplaced in the
manuf acturing sequence, then the integrated circuit

i mgi ng array, and all the other integrated circuit
pratrgérninad aey. AhRbugh ehaliosati@gugnhedd, pinals irelliscovered during
re-tested. [0012] A certain nunber of defective pixels
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sensors are deened usabl e and manufacturing costs are
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track of thi I nformation during manufacture.
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. i ve pixel information is provided a separate
H%é%ﬁéilé.g., a floppy disc, a conputer-readabl e tape,
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. b6, 396, 539 llLer et al. di scl oses an on-ch
A (‘é)glfa‘ SOmREand l%‘lél .mgma} prograrzlmable memory requires addl%onal

storage circuitry (i.e., the memory) and associated circuitry to read, write, and decipher’
the information in the memory. It would be desirable to provide an image sensor
having on-chip storage system that minimizes the amount of additional circuitry needed
to implement the memory. Additionally, it would be desirable to have an on chip
storage system that does not require additional circuitry to access and interpret the
stored information. A simple and easy way to store pixel array information on-chip for

later use would also be desirable.

BRIEF SUMMARY OF THE INVENTION

[0014] The present invention provides a CMOS image censor array

incorporating information storage system as part of the sensor array. Pixel information,
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whi ch is conpl ex and bul ky. Using a programrabl e
menory requires additional storage circuitry (i.e.,
wWo b@4re0es? y) and associated circuitry to read, PEE/UBI04/016982
and deci pher the information in the nenory. It would
be desirable to provide an i mage sensor having
on-chip storage systemthat mnimzes the anount of
additional circuitry needed to inplenment the menory.
sutH dk tiden@fida¥ion! durndBets hiké déest [qatiend shdae TBin@bknedtidd, is stored
storage systemthat does not require additiona
wihinCthlelifé gt Qrraf.C B isRIphH b GIoRESAs 18 fukh Of RSv or rows of a pixel
informati on. A sifnple and easy way to store pixe
arﬁigr @Y% e RLRRh e (BRiGFR VRS infdrlflonUSe YiHignAlcHiPuRs is
desirabl’e. "BRI EF SUMVARY OF THE | NVENTI ON [ 0014] The
reQEEE BhcduY SYMtd R MY QYdHe St cYEDtd BRI SRR SHbrRAfiGY.

i'ncorporating informati off storage systemas part o

73 9%%[;5 or g“f{gg%%ncg E)E/l‘ﬁelr féa%fu%g QR4 i‘aa{;antages%tﬁg gf/se?n.]x&q Wl be more

004/ as identification nu
- . ¢ 1D | A o
R L 204 AL Q0B AR LSRR con which

store variou No additiona
circuitry is required because system uses existing
structures to decode the information. [0015] These and

Tore 1 oadi |Sraeerer Aol R TR B P RATRIGE B 1 ea

description of the invention which is provided in
connection with the acconpanyi ng drawi ngs. BRI EF

P11 ONFEB. THE2 pRaveNGStive pots] FIG 1 is a prior
art active pixel; [0017] FIG 2 is a block diagram of
alPvlor art FOMOZ ine block dagrsor ofthpipor arf GIME)S #lti@e sésos chip;
a block diagramof a prior art array of active pixels
aha0 B3| FIG. 3 is a block diagram of a prior art array of active pixels and an

i ; f i xel b
PP R ohHeaRe frh W Mool ks RePldf o0 a1 onal

associated readout circuit;

[0019] FIG. 4 is a prior art column readout circuit;

[0020] FIG. 5‘ is a an exemplary embodiment of the CMOS array having
programmed pixels; and

[0021] FIG. 6 is a block diagram representation of a processor-based system
incorporating a CMOS imaging device in accordance with an exemplary embodiment of

the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0022] In the following detailed description, reference is made to the
accompanying drawings, which form a part hereof, and in which is shown by way of

illustration specific embodiments in which the invention may be practiced. These
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associ ated readout circuit; [0019] FIG 4 is a prior

art colum readout circuit; [0020] FIG 5 is a an
wex@apl@sy enbodi nent of the CMOS array havi ngPCT/US2004/016982

programed pixels; and [0021] FIG 6 is a block

di agram representati on of a processor-based system

i ncorporating a CMOS i magi ng device in accordance with

an exenpl ary enbodi mrent of the invention. DETAILED

erBSGRAAH &Y dobcritidd iRRER Rk EVBORINYENTthobd8RE1dihdty skifl in the art
followi ng detailed description, reference is nade to

tol Bke AEE QSR hRchtRIn2Whd8iSis Bk %&d&@fdﬁcﬁﬂﬁ@%&u&%mfogmal or
and in which is shown by way of illustration speci

ofBeP Rl PR heay e MRICH Hféesgleaﬁg R B s RigscRIsBg Wlﬁ{%ﬂt departing
These 6 WD 2004/ 110059 PCT/ US2004/ 016982 enbodi nents

frgi&lethg% ﬁftlﬁ%ﬁ%b}?ﬁn St |Eﬁbs%ﬂg iffiehabh to enabl e those of

|naysk| the art to make and use the

256@3 on, ql.Ré i)résﬁntt iBvOfidH) ‘1&(&&8 df 'i:ltf@t gg ?Ijay is

gl ca or anges nay e to t

Pr%gp PR Sult it BaoN! %&R?gﬁﬁ%%h?‘?%tﬁdi%%%e ugeg o fuse
C&Jaﬁs%%éo%gsnfoﬁ%g@sﬁon a_portion of the CMCS pi xel

med to store information. Mre

SpaghL] cal |y, g ' gofEs A€ pHard. 4 f o w%%a&c%rpome in
R R SRR S SRR g M o eondincy
Bl B B e %3%2%&54% S5t
ach(/g%ng% g%rgxr W@g}mtﬁzﬂg rig(pgtsf%)g ; Ier}g un a%lg roxgv? Sn. druc% grrr]ﬁns are used
for the storage of additional pixel array information. Information is programmed into
the array in a binary format; each pixel is programmed to represent either a “1” or a
“0.” Consequently, a series of pixels (in a row) are used to represent a series of binary
bits of information. Where a typical row in a pixel array may have 380 to 1024
photodiodes connected to it, a great deal of information can be stored. For example,
the coded information may identify defective cell locations or manufacturing lot
information.

[0025] Fig. 5 shows an exemplary embodiment of the present invention. In
Fig. 5, a portion of row 521 of CMOS pixel array 510 is shown having several
representative pixels 552a, b, ¢, y, and z which are modified. Although only five pixels
552 are shown in row 521, the present invention is not so limited. Pixels 552b, 552c,
and 552y are shown “altered”, i.e., intentionally physically modified. In a preferred

embodiment, a pixel is programmed by determining what logic state is required in the

bit to represent data. Depending on the desired logic state of the pixel, the pixel may
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for the storage of additional pixel array information.
Information is progranmed into the array in a binary

wo ororatgoseach pi xel is programmed to represent PET/URI04/616982
"1" or a "0." Consequently, a series of pixels (in a
row) are used to represent a series of binary bits of
informati on. Were a typical rowin a pixel array may
have 380 to 1024 photodiodes connected to it, a great

béaR)difdd, WHepé AdhddRfed pRrePRpidsehRd. firkOlog fRxtRla8d antdinodified
coded i Af or mati on may |denF ify defectlve cel

p].lxglcx@bfe@@ﬁts QlseFBHIbL éf!e{t’c NAn laQrefebRUUMBSdifRt, [ao[g%é] is modified by
Fig. 5 shows an exenpl ary enbodi nent of the present

a%ﬂ‘%ﬁgta' 194¢r 16 4 hgkcgjloéc dﬁrﬁ%?ﬂdn%rf‘ac@&ruﬁg)"ih %I EMRer as when

array 5 I's shown Vi ng several H
V
S S5 e I ce

el ¥Giadipgs 15 LBiERARLe BRENTASID, £82E 0P R Mdfiwih chei
GCIIDCCFI’VCIP ég&%&?ﬂlﬁcc? QME\H &r?l‘ky f@gﬁefsltﬁgr L!(Hs %ga 552c, and 552y

i xel
det. t d the bit
B SO o O ARG A L0 e
t f th | 2004/ 11005
Sé@b%éﬁoom @f’é%%ﬁn*af%&ﬁﬁ%ﬁl%xa? s g i S gt 9 886%?198? of the
f tate fi
Plﬁ?k@éray it dR5Ra i te] iR eI By piBae seisting row
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wh | | f f
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t he photodi ode to be defective., Pixels 552b, 552c, and
cagmmyies fpitHs wapnct wailrall ofabp slatd iy stased epriopaats hhesr isels 552 which
with an signifies that pixels 552b, 552c, and 552y
ang gyther m%%maw%l ofeqiiyn Of Aot defsativetcserdins toibe datadasiation

[ 0026] During manufacturing, testing, and data storage
p¥p&Epati ons of the

[0027] Programmed data stored in pixel array 510 is accessed and read out
using the existing circuitry structures. Access to the programmed data in the pixel array
510 is the same as is known in the art to read pixels 552, or more specifically, rows of
pixels 521, where the data is accessed by the row and column decoders 234, 244 (Fig.
2) and the selected fuse and /or fuses are read to determine the stored data. An
intentionally modified photodiode 562 will appear as a defective or incorrect photo
diode voltage and is read as one logic state, e.g., “0”, while a non-defective photodiode
562 is read as another logic state, e.g., “1.” The existing circuit converts the read
voltage from an analog data form, e.g., the voltage level read from the pixel 552, to a

digital data form, e.g., “0” or “1.”



pi xel array 510, individual pixels 552 are sel ected

for witing by using the existing row and col umm
waewaniosy transi stors. When a pixel 552 is seP@€rUSIN4/616982

| aser is applied with sufficient voltage to make the

sel ect ed phot odi ode 562 defective. Progranm ng

continues in this manner until all of the data is

stored appropriately as pixels 552 which are either

priogeaimed defewichatespéct PttheleteiplamCenilb6dibtbinita frRtdl e is used
data information pattern. [0027] Progranmed data

with @ pirteDirPtheadlac sfaypldBsdrditive 65168 br Phdtd AfsH 0 th’rotgramming of
usi ng t he exi sti ng Ci rcuit ry structures. Access to

t}&r&g{a@m@%ﬂahe rédlioulR O f Risk &k aye %§équ hRalbBSuS& Medfcthod
is known in the art to read pixels or nore

deREbL | ‘Ifi‘l | efefr@&’%rrﬁfodlﬂeﬁ@ ltBe BplrowMBehS 1rhl$§crdﬂf ¥ (lé ﬁ:served for

accessed the row and col’umm decoders 2347 244
Aihisectsd fon M i
- W
oEEbRRLATE TR, bn FORGRIE BT L IR BEYHEAFLc
rer%é'g agqsxg%%lg ;:A,%OL g ﬁn Qn ES{Cthplrg raﬁﬂﬂ%lc? 9(5 J?Qh(iiﬁcatc)s(c? 8{16 fogglc state and

A el i
588@?2%8%53@8%%5%8%}%6' s 55RO e iGRIgR are cmbodied in
%%%’%%@4%937% Fr¥ient JBree Bropdd fiorissaigres yenal. The

A S oBB9 2 4R e S0 L P 08 5 n
6% ARDRBEPb ASH SHC i i «?og%‘pa‘fr%??s%&éﬁﬂ@g CROMDIE, Beseraly
$ro gramm n nd thereforzC plxel cells_in the top

fBRFl%f‘éﬁpﬁCP gfsine s (CRUp| 14, fasrexpmpleo denisreprpsessor, that

regi ons. tl3l/et anot her aspect of the invention, the
cgp;ggrgcaﬁsevw one or more input/output (I/0) devices 1150 over one or more

buses 1170. The CPU 1110 also exchanges data with random access memory (RAM)
1160 over the one or more buses 1170, typically through a memory controller. the
processor system may also include peripheral devices such as a floppy disk drive 1120
and a 'compact disk (CD) ROM drive 1130 which also communicate with CPU 1110
over one or more buses 1170.

[0030] While preferred embodiments of the invention have been described
and illustrated above, it should be understood that these are exemplary of the invention
and are not to be considered as limiting. Additions, deletions, substitutions, and other
modifications can be made without departing from the spirit or scope of the present

invention. For example, while the pixels containing a photo diode are disclosed, other

types of pixels may be used. Other types of photo collectors can also be used, e.g.,
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reprogrammabl e. For exanple, a pixel is programmed to
i ndi cated one logic state and can be subsequently
wo egogroadmed to indi cate anot her | ogic state. PEDOBP4/016982
The net hod and apparatus aspects of the invention are
enbodied in an inmge device 1140 shown in Fig. 6
whi ch provides an image out put signal. The inmage
out put signal can also be used in a processor system
pBdfd0gates. SOhd Enbstinaérad distudsté Gabove dAciib® §agERmiras&d of
system such as a conputer system for exanple,
tg8A86R| iotoeladis sashriceNhéRbr et 8pei (8. B 4T GRE. the present
1110, for exanpl e, a m croprocessor, that

if/eRTbN isGRIted 1hiéd . OARhBh g Eplefittdd &HbBdimddt/dcloses the use of
devi ces 1150 over one or nore buses 1170. The CPU

A0S Pagievae snd abitinty bitel ABE a8l "B L, pixels selected
aif%ﬁg i%go oggr t he oneI%$bngfgﬂ%ﬁ£%s 1170, typicéP??sseedﬁ

frroph i ¥ BRI Sing dfifoscRliRGRS %lﬁn%)éﬁ{ g(glhgﬁl\é and rows

al'so”1 ncl ude peri pheral devites such as a oppy

O%FI})%I%@% %faégA(c:%ﬂm%r%l}p‘%HPﬂ%nﬂb%ﬁ dgcgpc)o 5O dered grsltf[)’lgx%‘rcgcri (le)y the

Cate Wt 1110 over one or

e e B M B PR o BT RIT BB Shove,

it should be understood that these are exenplary of
the invention and are not to be considered as
limting. Additions, deletions, substitutions, and

ot her nodifications can be made w t hout departing
fromthe spirit or scope of the present invention.
For exanple, while the pixels containing a photo diode
are disclosed, other types of pixels nay be used.

O her types of photo collectors can al so be used,
e.g., 9 WD 2004/ 110059 PCT/ US2004/016982 photo gates.
The enbodi nents di scussed above describe specific
nunbers of transistors, photodi odes, conductive
lines, or pixel type (e.g., 3T, 4T), etc. the present
invention is not so limted. Al though the preferred
enbodi nent di scl oses the use of
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active pixels, passive pixels and dunmy pixels nmay
al so be used. Further, pixels selected for
w@e@gnaend ng are not limted to bei ng di sposedPCTUS1DE4/016982
redundant columms and rows of inmage array.
Accordingly, the invention is not to be considered as
limted by the foregoing description but is only
limted by the scope of t Rig®. 10 WO 2004/ 110059
PCT/ US2004/ 016982 CLAI M5 What 1's cl aimred as new and
desired to be protected by Letters Patent of the
Uni t adih&itiatREned as dew And idesigid® Isyypiceeated bh Idedess Patent of the
_storage, conprising: a chip having a sensor array,
Unitethfeatesdsisor array conprising a plurality of pixels
for providing a signal representative of |ight
incident to said sensor array, wherein a portion of

ci den o a PO
St o apdit stedhE sHREH it Bp@NRel BRLENEE Lhcrei

sal ghiph¥@hg akefsbria@ray PaRl icthSoP4re gy @m%‘ﬁ‘si bl

conprise: pixels with nodified circuitry to represent
pixeldfatr providamgf 4 signallropricsensativteanf lighm dnqidentite swidtsensr

nogifled circuitry, to gepresent data of a sec§$a | ogi c
ALY SWHEREIN 3 POFHRA P Rigels pEs B3RP RIPEINSPIOSIARERES HGa d

suﬂﬂggxels wth nodified circuitry are disabled. 4. The

magi ng system of claim 2, wherein said pixels with
nodi fied circuitry can be unnodifi ed.
2. The imaging system of claim 1, wherein said pixels used to

provide programmed data storage comprise:

pixels with modified circuitry to represent data of a first logic state;
and

pixels without modified circuitry to represent data of a second logic

state.

3.  The imaging system of claim 2, wherein said pixels with

modified circuitry are disabled.

4. The imaging system of claim 2, wherein said pixels with

modified circuitry can be unmodified.

5.  The imaging system of claim 2, wherein said pixels with

modified circuitry include a modified photo sensitive region.

6. The imaging system of claim 2, wherein said pixels with

modified circuitry include a modified metal fuse.

7. The imaging system of claim 5, wherein said photo sensitive

region of each of said modified pixels comprises a photodiode. |

11



5. The imagi ng systemof claim2, wherein said pixels
wth nodified circuitry include a nodified photo

W@ e0u8i11G05® regi on. 6. The imagi ng system of clBCTUR2004/016982
wherein said pixels with nodified circuitry include a
nodi fied netal fuse. 7. The inmaging systemof claim§5,
wherein said photo sensitive region of each of said

modj fi ' L [ . phaet odj ) .

o SRRk SRR P Bt 5005 288 bt W
regioffofGhét BY hid Wrli@dpixal i nidtfie] bpadiser.ve region of

each of said nodified pixel is nodified by a |laser. 9.

A net hod of(gferating an i mage sensor, conprising
st dti ng\ meahed phoperpiing hn ampgy sefsos OthAristgstedngor by

s B ORI SLEELES Dok, Sher Sl Pkl AOL 10

K [ said stored data in said pixel array. 11. The
Sde%%?%gggbf claim10, further conprising the step of
interpreting said stored data in said pixel array. 12.
ThE). e tTtedmethoe efi dhiiil?, fudiee comphisingtthe sep of reading
.. interpreting conprises converting said stored data to
said Séoqeégf[)aéa 4y s34bPIXglRAITA. npt hod as in claim9, wherein
said data conprises manufacturing information. 14. A

Te{f1od 5. nuflA TS WSEEI: SaddALanE QBIdsses

pi Xel I'cation I nfornation: nmethod as in
intergdeghs8d svhied elath vl siatlarfgpri ses testing

12, The method of claim 11, wherein the step of interpreting

comprises converting said stored data to a logic state.

13. A method as in claim 9, wherein said data comprises

manufacturing information.

14. A method as in claim 9, wherein said data comprises pixel

identification information.

15. A method as in claim 9, wherein said data comprises testing

information.

16. A method as in claim 9, wherein said data comprises defective

pixel information.

17. A method as in claim 9, wherein said step of storing the
information comprises an initial step of determining a location within said

pixel array to store said data.

18. A method as in claim 17, wherein said step of determining the
location to store the data comprises determining a row and column within

said pixel array to store said data.

12



information. 16. A nmethod as in claim9, wherein said

data conprises defective pixel information. 17. A
woreaohotoss in claim9, wherein said step of stPCT/N§2005E16982

informati on conprises an initial step of determning a

| ocation within said pixel array to store said data.

18. A nethod as in claim1l7, wherein said step of

G MR iR SRR iRrh A JrBEe LRI > 25

ermning a row and col’unm wt ray
compiriesst Or € sald data. 12 WO 2004/ 110059
PCT/ US2004/ 016982 19. The nethod as in claim?9,
whreedifyng iadcipudtgy afrsaidhseléated pixels tostpreidatasin thedi f yi ng
the.circuitr aid selected, pixels to store data in
Selec?ﬁ@”‘%é?%ﬁste@énﬁl%éﬁt logirsdentithg a first logic state:

angl F&S%@?ﬂ% fne & uit?fo?éaﬁcﬁk@lé&é’d gﬁgﬁ%‘it??%'cﬁ?& £%he

p1 xXe ore ta Int sec pI Xe repr esenti ng

secord iREIQBFrebORIG Stabad l@flc sAtdret hod as in claim 19,
wherein said step of nodifying the circuitry
co rises disabling the circuitry., 21. A nethod as in

m Zomefred a5 in dHm 1Y ,rwlmrt:wats# step o maslifyingethe
lecu%fy C?éﬁ’%“&%g’&ﬁ‘ghfb% i S%95° A et hod as-in cl &l m 210

wherein said photo sensitive region of said selected

pixel ISnRIBOPLLEN Q8 2@ IvhdeiiBihl Qe cafiny 6F aldideced

wherein said photo sensitive region
pixel which is modified is the photo sensitive region of said second pixel.
22. A method as in claim 21, wherein said photo sensitive region

of said selected pixel is a photodiode.

23. A method as in claim 22, wherein said photo sensitive region

of said selected pixel modified by a laser.

24. A semiconductor chip, having a sensor array, said sensor array
comprising a plurality of pixels for providing a signal representative of light
incident to said sensor array, wherein a portion of said pixels are used to

provide programmed data storage

25.  The semiconductor chip of claim 24, wherein said pixels used
to provide programmed data storage comprises:

pixels with modified circuitry to represent data of a first logic state;
and

pixels without modified circuitry to represent data of a second logic

state.

26. The semiconductor chip of claim 25, wherein said pixels with

modified circuitry are disabled.

13



of said selected pixel nodified by a laser. 24. A

sem conduct or chip, having a sensor array, said sensor
wa@eooas1006onpri sing a plurality of pixels for pPCWUSt004016982

a signal representative of light incident to said

sensor array, wherein a portion of said pixels are

used to provide programed data storage 25. The

S% COHﬂ% 68’{1(:0 d%t(? C aémeglla%g' ?gv%eleélﬁl saﬁ& %{C@ 351‘?118

usé€d to provide progr SrAage compri ses

modiBkX lréuitdytiRcliBe b b etlfied pEYED densitiQe k&R6LSENt dat a of a
first logic state; and pixels wthout nodified

circuitry to represent data of a second logic state.

2628. Théflmmummimtmcmlhpﬁcl@ﬁndﬁawdnﬁ@n saih @hek, sai d
i xels w di.f,i ed cui are dis 13 WO
sensiGisyBE OGP MU BiHes Coptprioeha PRBIAHAN ot o

chip of claim25, wherein sald pi xel s with nodified

0'293U' e éeﬁﬁéé&%c@oﬂ@ﬁ%&?@%xﬁb@t YheRAS kdill pRoE& Il on.
The sem conductor chip of claim27, whérein said

senmmmﬁeglors@ﬁmchlaf emdegm@ﬁed)bmhmhno&ﬂlﬁsélbgi anegtirf i ed
pi xel s conprises a photodi ode. 29. The seni conduct or

chug of claim27, wherein said photo sensitive region
acH*BFx§§P6EWﬁGF$F@H¥ﬁP§%ﬂ is nodified by a |aser.

/&§$&§%§aor system conprising: a processor; and a
PCeeRe o7 array, said sensor array conprising a

p'a%&él's%ﬂsdi’fanﬁy X@ldBsensor array comprising a plurality of pixels
for providing a signal representative of light incident to said sensor array,

wherein a portion of said pixels are used to provide programmed data storage

31.  The processor of claim 30, wherein said pixels used to provide
programmed data storage comprises:

pixels with modified circuitry to represent data of a first logic state;
and

pixels without modified circuitry to represent data of a second logic

state.

32.  The processor of claim 31, wherein said pixels with modified

circuitry are disabled.

33.  The processor of claim 31, wherein said pixels with modified

circuitry include a modified photo sensitive region.

34.  The processor of claim 33, wherein said photo sensitive region

of each of said modified pixels comprises a photodiode.

35.  The processor of claim 33, wherein said photo sensitive region

of each of said modified pixel is modified by a laser.

14



for providing a signal representative of |ight
incident to said sensor array, wherein a portion of

w@ adod/1pioxel s are used to provide programed daPEr/US2004/016982
storage 31. The processor of claim 30, wherein said
pi xel s used to provide programmed data storage
conprises: pixels with nodified circuitry to represent

q o ! ¢ Shater e . .
ot e iSten ST Bherc RGPS, St IMed i

circuislydh8ud8d mddife@hreasEed. of claim 31, wherein said
pixels with nodified circuitry are disabled. 33. The
processor of claim 31, wherein said pixels with
nodified circuitry include a nodified photo sensitive
region. 34. The processor of claim 33, wherein said
photo sensitive region of each of said nodified
pi xel s conpri ses a photodi ode. 35. The processor of
claim 33, wherein said photo sensitive region of each
of said nodified pixel is nodified by a laser. 14 WD
2004/ 110059 PCT/ US2004/ 016982 36. The processor of
claim 31, wherein said pixels with nodified circuitry
include a nodified netal fuse. 15
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