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the circuitry for operation of a single

coftfinpingeddvites.| ABGKEmPI )?.lr* 1339{@1 cib EMAEE M eﬁ sensor (APS) is

array of identical pi arranged-in rows an
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row and columm select circuitry,
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i nci dent photons to electrons whi ch

within Ahépintelaenif il @Mﬁbc haAB 2 baipafib L&D @?\’Ibtsstc&ﬂ'}o%gcs and
connected to node A

promise higher readout rates compared to passive pixel sensors. The pixel cell shown in

Fig. 1is a 3T APS pij;cl cell, identified by reference number 150, where the 37T 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 sclect 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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and thus anplifies the signal appearing at Node A

articular row containing 1
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2004/ 110059 PCT/ US2004/ 016982 cell 150 is sel ected by
a row selection transistor 188, the signal anplified
by transistor 186 is passed on a colum line 170 to
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PoobE] M "9 Ak doeici the ANSh SHRE i, 84d from pixel 150 in a two step
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
fine 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.



to apply the reset voltage Wrst to node A and this
voltage is then read out to columm |ine 170 by the
source follower transistor 186 through the activated
row select transistor 188. As a result, the two
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colum lines 170 and the colum |ines are activated in
colug@difsice for reset and signal vol tage read out. The
rows of pixels are also read out in sequence onto the
r B¥99étt i ve FleoRuhawsia{eMOY a00r]pixl censpr ditograted oS chip that
active pixel sensor integrated circuit chip that
includes lancdesy af paret aY3 ©anda xehtsolE3@ 32 rwhieh ponvides! tirermg23@ control
whi ch provides timng and control signals to contro
signilgad ico@rslitadihg SugeBsigndt otoe€l inntht Pexefd el mahRerdcommonly
manner conmonly known to those skilled in the art.
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operatlon of row. addr ng circuit 234 a d r ow
selegfh ARFUSUBIGOVCHAEES 4h IralrEet B Baeansoliiag Bl anerasionafip™
of pixels are(PrOV|ded on the colum lines 170 (FI G
addrr;sm&macmtea%m B duvers 249. iGhargeesignamnplereddiastbe s¢leeted row of
~ above. The pixel signal read fromeach of the col ums
pixeishara peanidgbon theachlonn lnes L@ (FI&l |1y tagireagioat cotuin®42 in the
addressing circuit 244. Differential pixel signals
manfdtr ddserivsd shoveorThegpiveidigig] readtfhem eeddoOthe colimeis then can be
signal and integrated charge signal are provided as
readrzcﬁg REMicn¥ el P ubiRdtaScokdh laddéesb cREuit D4 1 Dagierehtifll gigslistgnals
(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 321 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
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[0008] FIG 3 nore clearly shows the rows 321 and
349 of pixels 350. Each colum includes
wo%@lﬁi{ﬂg& rows of pixels 350. Signals fromt h%cyp%p:gmmsz
350 in a particular columm can be read out to a
readout circuit 351 associated with that colum. The
read out circuit 351 includes sanple and hold
circuitry for storing the pixel reset (Vrst)_and
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cirgibis$gPaRic af tamRlinecloldne maodrn amplifag the ¥sigand Vist values
i ntegrated charge signals can_be supplied directly to
for ybsequsntgse By 0 @P%Pa‘% swgndeft(EIG. 3).[ 0009] FIG 4 nore
ﬁkFariy shows the col um readout circuit 351 that
i 9O 0des a Ruing maanicRBE deachdmagine Rixel array igsiaby teseed
. anplifier 434. The FIG 4 «circuit is capable of
incgygpplivh gl e gvest ety tisg amph@ﬁamppmlwmyf tervel, wad gthardrray
Vrst values for subsequent use by an output stage 354
atrippess, and thedpfpomapr isyjoredrkased pades anshiodvidiagidagce
., pixel array is usually tested individually. Tests
idepgifisgionyppaersy g i intdrmariop developed during irestial darbelutilized to
and other array attributes, and the information is
ceniansedhe pagreton of et daies byadpyexumple,dompsasating for defective pixels,
_identification nunbers. The information devel oped
gl sigmahlgvdangeother tepted pixed attghhemce t he
operation of the device by, for exanple, conpensating
f[f?plééf ect i Addigprallys imaging sepsongarpinet idegiifable Wienathsy are being
and other_tested pixel attributes. [0011]
mangREsAal hg sequpylidentificaion salaevansassiguishaftdrithb kemplete system
. When_they are being manufactured. The
is mapyRrped, dewnng wan wdijena stepananamdiqueng didtetsotadds to the

conpl ete system .
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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I's manufactured, resulting in an additional step in
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CORFTSr ARY PEH aRORemsRsTse Mith, magshing sachrsensaurppith asidefetdive pixel
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EHEBP pr oducti on. For exanpl e, the conpany that
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fl.Qpp di s onput er -r eadabl e tape, or other

Pag B e 9% A0 bTlicE totlahdisghesssap ombhiptpragusimatde flash memory,
costs. d agajn, problens arise with matching each

W%‘gfh §§P%Aaq?’hafi$ élﬂéﬁéf &108,2Prastammabls memety orquife®8dditional
CMOS .i magers wi.th on-chip progranmabl e nenory for

t I il

stQrage ?Wf@n%}' {ief}-, 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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and identification information for a CMOS sensor array
. For exanple, U S Pat. No. 6, 396, 539
WO??—@(IF@?&& al. ) discloses an on-chip progr difd5i2e04/016982
flash nenory, which is conplex and bul ky. Using a
programmabl e nmenory requires additional storage
circuitry (i.e., the nenory) and associated circuitry

o read, .wite, d decipher, the information in the
such oAt s ! LT bloCRR GRS AR  fagation, s stored
.sengor. havin n-chi p storage systemthat mnimzes
W“?ll'\'ba’&riﬁﬁﬁ’? abfﬁg-a YiusingrRoteqlipdes asylgsen &sgn @ rowpor rows of a pixel
i npl ement the nenory. Additiopally, it would be
ATYe TOSFPmE( &0 sFPre MaqiisgnfosmaEan eNeyasidisiarah ircudtop &
not require additional circuitry to access and
requied DeFaatse FYRECM Sisey GUFLRASHRABIEO. dosodt ity nfenmntioasy
V@ES é store pixel array information on-chip for
IL8PLr] use ¢2nd eEnchEaguss anghpévanpRcEp! SuvrgRYiopRwill be more
HE | NVENTI ON [ 0014] The present invention provides a
fcaélmnﬁi%@@dcfméhc &lloxing deeded dessripigniofitor imatitaon which is
storage systemas part of the sensor array. Pixel
PIqViied OB FCLOBWIND thO B4 MPeOES S PCTWING2004/ 016982 such
as identification nunbers, pixel defect |ocations and
fuse IDinformation, is stored wthin the inmage

array. By I ] ot odi odes as_| aser fuses, a row or
rows of a ;‘?f}@& %%WPQQQIEQ%?%EMW%tore

various information. No additional circuitry is
requi red. because system uses existing structures to
de0baE t he HIGE drisrapiionart 20@d5pixdlhese and ot her
features and advantages of the invention will be nore
166d7] y und@Gsded blockmiidghemiotlal pridrmgr CM OB a€6ve sensor chip;
description of the invention which is provided in
-¢6ARBLt i on FIGL B it hblakatpranyofagpribrat 1195 ofBliE pixels and an
DESCRI PTI ON OF THE DRAWNGS [0016] FIG 1 is a prior
assaqiated ceddpmt pirxik;;

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

[0020] FIG. 5l 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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[0017] FIG 2 is a block diagramof a prior art CMOS
active sensor chip; [0018] FIG 3 is a block diagram
of a prior art array of active pixels and an
associ ated readout circuit; [0019] FIG 4 is a prior
embodltherfi® hredesE€BEPUt sugficient detai] @O2RbldHose of bdigar@Rkill in the art
exenpl ary enbodi nent of the CMOS array havi ng
to maﬁl@oﬂ{cﬁﬁ@%eﬂh?ﬂ@r{tﬁm and it rogjole Unld& st dl thaPstRlc@ekl, logical or other

di agram representafion of a processor-based system
[
chan%e@%”ﬁ’ff AL BRI TR ERY LR 1B SABRLLRNGRY b e
DESCRI PTI oF TH PREFERRED EMBODI MENT [0022] In the
spiritiagd|SEeRh’ HEPLTCBHYEL Y pti on, reference is made to
t he _acconpanyi ng draw n s whi ch f her eof ,
af3ln whi t}ﬁesprg??&\‘/\n‘f“’lﬁ? B‘?r“PPI"g (g}\f Bi5editY &
enbodi ments in which the i nventl on may be pr actl ced.
progrEmenss tosterholormener. Mase geechicalbd phafodigdep arepned as fuse

detail to enable those of ordinary skill in the art
circuito tarsthee imfidkmagieont he i nvention, and it is to be
understood that structural, |ogical or other changes

mag24je maden M bighesPECMOS poxed achapEinisscathmoh @8 éttorporate in the
wi t hout departing fromthe spirit and scope of the

desxgﬂrcﬁﬁﬁé‘ﬁrrhﬁé{&dﬁlb@ﬂ rol@Q28or Bl dITPPRANG allBWeRt tQRndahcy when
portion of the CMOS pixel array is progranmed to

defecﬁvg égwk QP&’ Egﬁx"rﬂrﬁrhre H%'&Sve%@&ﬁhﬁhg?é #1& PIE}R:,I Q'Qé}pdlgxsac 51%ance

use <clrcults tO store |n mat | on
o

l One are yse Fed f?r the storage

with P el ot R el s s pbr o o S8R
nd/ or co) nns of to allow for redunda )
ofad\m@ﬁla?a@ﬁ R 9%@@%2‘ E%m?rhlﬂg I%Pr@gaqlg@seémeag%ﬁr%fw a

testi ng of the array. In accordance .
binary formal; each pixel is programmed to represent either a "1"or a "0".

U)

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. Although only five pixels 552 are shown in row
521, the present invention is not so limited. Pixels 552b, 552¢, 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



with the present invention, the redundant rows and/or
are used for the storage of additi | xel
WO%@?QW% ormation. Information is progr am%@ﬁlﬁgmyw‘gwsz
array in a binary format; each pixel is progranmed to
represent either a "I "or a "0". Consequently, a
series of pixels (in arow) are used to represent a
seri.es, of, binary.bits of informtion. Were typi cal
be FRFR, TS B o il eRe s g it odio St sl 8B Baalted
.Cfnnected to it, a %reat deal of information can be
PIXEHSPEGSIEB°C BBl Statre I 3 dSeferrpdh FEDRAIMERT Ayl is modified by
identiﬂ¥Fdefe tive(fell.locati ns or manufacturing | ot

2PHIAAE AT Eh2 PRSI Wing My St ge Ketrpiifay manner as when
nbodi,nent of e present invention. In Fig. 5 a.
PP EdFebro" A P LIRS el BB aciibingh siich causes
havi nq. several, .representative_pixels 552a, b, c, v,
thcaﬁbeFQ.glo oy Gé#‘?fcéﬂ{?%/ fﬁxelé%é%eﬁg%@daﬁ@wh@m ik Hhsi

521, the present jnyvention js not so limted. Pixels
resga3iye PRGHROM a5 VH R WA Bl fok el 3526, 555, and 552y
intentionally physically nodified. In a preferred
have JBHateBALy m&“‘fb‘g%@{cq defegpvsphatpdiadesy det er mi ni ng what
E@ ég state is required in the bit to represent data.
g hi ng U eMAREAE MHNE, EGSHNE+ adedast stomeepesitionsiad the

. pj xel .7, WO 2004/ 110059 PCT/ US2004/ 016982 be o
Pl a7 ) SERBLPIHRIIT T 8 SHOHEA0 IBpRESErLtng Ficovsisting row
éo%%p statiggnd an unnpdj fied, Eixe[ represents a
and eQYMR YR E raRsistonsy, ihen apivet adl srmslsaicde atasernis gprlidd with
j.s, modi fied by appl¥ing a laser to a photodi ode
SUééE}FP‘h\gOIF?ﬁﬁ 69 aeake thesleqted phasadioder 5G2adefestivas Rehgramming
applying a laser, or a sufficient voltage, to a fuse
coRfifrics ¢t FihtraaertHgll affthe Hatedusered appeoprirstlyds poelstad2 which
be defective. Pjxels 552b, 552c¢, and 552y shown with
areqithier Progaupmedideéechke PHEPbARECHNE dceerding to the daxd information
signifies that pixels 552b, 552c, and 552y have
Pa?ﬂ%entionally manuf act ur ed defective phot odi odes.

[ 8521 During manuf acturing, testing, and data storage
d i ons LEPsHAENed 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 z;nd 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

. i.fing by using the existing row and colum
Wosz\f/?\g“fl\ci:\%ls%g transistors. Wien a pixel 552 is S&EE2H/014982

| 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

S appropriately as pixels 552 which_are either
pl:(g{&ﬁjmmd ﬁ’e%‘@@?fxﬂép‘%ﬁt 02 © grsmepiany\sanbediment,mgmetl fise is used
.ggéa i.nformation fpattern. [ 0027] Programmed data _
WILR Agixgl in g?&%‘ﬁcea? raRNQEENSEIVE ¢e2ien & PAAEP dindd. drogramming of
using the existing circuitry structures. Access to the
the, théﬁng\ﬁ?e"dil%‘é?{i acqqeuf ﬁé5159%¥r0m Fhgpixgfipanalogens toahve masthod
Is.known in fhe art to read pixels 552, or nore
describefls ilp 4 prgterred gabodimgns, ahe teppnow @hap émages agray é iescrved for
accessed byé%he row and col uim decoders 234, 244 (Fig.
progragppingRgddaerstare ghe pxel eplle in the igparowasampressdnel fuses in place
determne the stored data. An intentionally nodified
Ofﬁﬁef%alil%% ISEIONG; [ yeignosheraspect péfthe invertion, thn povelseat
hoto djode voltage and is read as one |ogic state,
reprogrammable. For exampls onpirel s Prpgramphest tdindifatedse fogic state and
r%ad as another logic state, e.g., "1." The existing
cap b sypsequepilierepEogAames e indisrteapotherdagiantanal og dat a
form _e.g., the voltage | evel read fromthe pixel 552,
t @029] di gi t Bire mgthed srdhgpRaraus aspgttsmf thd inveBtiadare embodied in
2004/ 110059 PCT/ US2004/ 016982 [0028] In anot her
anjupge deviee { 0 shasvipinaFig. 6niuidh peovidesanriptage ol signal. The
. used within a pixel in the place of a photosensitive
ImAgHPBPUS FiZPRIgEs adfodireusefin groaavdssay spremt HedOymisalillfistmecd in FIG.
and the readout of signals fromthe pixel is anal ogous
6. 14 PFPrEssPE DRtsd systems P“il‘?g?e@. a ¢ompuisr exfsemm cor exdyoplie nEaterally
the top row of an_ imager array is reserved for
COPIPEI§FhFRONER! BFRFCEsiE with €PThd 13i0x &r exeinpls, micteproagssor, that
row conprise netal fuses in place of photosensitive
CoIRyRALes Wihabe of meensdpp ity suitputofl/ O eleiviseshl 5®ayertdre or more

bugcis)&e]!7s(). a'{'l(lec 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.,

9



reprogrammabl e. For exanple, a pixel is programmed to
wohiidhisRked one logic state and can be subsequ nt

reprogrammed to indicate another |ogic stat et 'FH&%@?“WWH

The net hod and apparatus aspects of the invention are

enbodied in an inmge device 1140 shown in Fig. 6

whi ch provides an inmage output signal. The inage

oot Bits, PLRE Bnp BRI ik ot Caehbe Solninbbasat
traf SORTPPSHLAS, bR Bhes 58 o5fR) cisieriy, B £ epuphe present
o b4 R S 8BTS bl e o

s 1150 o or nore, bus 170.  The CPU
RS p3Riy i o §Wwvﬁlsrra%a§ﬁ9 e ceick Prgrgn, pixels selected

1160 over ..t he on re buses 1170, typlcally
fon P S R RSP} LEUiRE 61 ecre SpRescibingbs Sebimdspd balimm pnd rows
al so incl yde ral devices such as a flopp di sk
of o A o orfiielf B Rt STty bRORRHb ivBaed by the

fOI_y\;hlchd%lsot{:o mc:g&é{el]l %Q CPU 1110 over one or nore
5888 i‘;ftb’ rBitgel By &he sepRsRichs feims of the
i nvention have been described and illustrated above,
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

10
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active pixels, passive pixels and dunmy pixels nmay
al so be used. Further, pixels selected for
programm ng are not |limted to being disposed in the
redundant colums and rows of image array. LLOYD WISE
Accordingly, the invention is not to be considered as
limted by the foregoing description but is only
limted by the scope of the &Lah&g. 10 LLOYD W SE
CLAIM5S 1. An immging system M3at a st or age,
conprising: a chip having a sensor array, said sensor
array conprising a plurality of pixels, 5 wherein a
first portion of said pixels are used for providing a
si gnal An epag@sgsts&tn wathafata dtorgpd, comprisiept to sai d
sensor array, wherein a second portion of said pixels
ar ea tsipthatiap a sefisRY hethy)Gaidrseor AR cslapdsing & ROty %@'F&els,
second portion of said pixels conprising: pixels with
hth . . o . £ .

TPl bR TSSO Al B St Blhive o
.enr. . Logic state, 1 erein
LER RIS S0 saBamF Sec PEbioBl Bbfion Bl v wopa or
hot o sensitive, region. 2. The |magi ng_ system of ..
rox aprwr@%d%?@ra&ex@%Swre%pw%ap%f s e foyising:
are disabled. 3. The imging systemof claiml1,
whepig¢ln vt mogifigé cscuiiry ko repaisentaldtacifradisist logicstate; and be
unnodi fied. 4. The imaging systemof claim1, wherein
sai pixplh stithogemsdified eirc@gly oo repteseatatadf a seaditt Ppigicadtae,
with nodified circuitry conprises a photodi ode. 5. The

| meghéginSyft @R 19 Wit iAbdITidd civhifi @il I @iRiadn&d18E® photo sensitive
sensitive region of each of said pixels with nodified
gg&&yitry is laser nodified.

2. The imaging system of claim 1, wherein said pixels with modified circuitry are
disabled.

3. The imaging system of claim 1, wherein said pixels with modified circuitry can
be unmodified.

4. The imaging system of claim 1, wherein said photo sensitive region of each of
said pixels with modified circuitry comprises a photodiode.

5. The imaging system of claim 1, wherein said photo sensitive region of each of
said pixels with modified circuitry is laser modified.

6. A method of operating an image sensor, comprising storing data in a pixel array
of said image sensor by programming selected pixels of said pixel array, wherein said
programming further comprises:

modifying the circuitry of said selected pixels to store data in the selected pixel

representing a first logic state; and

11



20 6. A nethod of operating an inmge sensor,
conprising storing data in a pixel array of said
i mage sensor by progranm ng sel ected pixels of said
pi xel array, wherein said progranm ng further
conprises: nodifying the circuitry of said sel ected
pi xels to store data in the sel ected pixe
representing.a first |logic state; .and. 11 LLOYD W SE
not | Bk MoTiRg e s SFepie ‘ifrsﬁldosF}%fﬁfid"’?éﬁ fostrg daiesip he selgeted
store data in the selected pixel representing a second
Pogl Eeresenting agseprd logicriéatei rcuitry of said sel ected
pi xel which is nodified is the photo sensitive region
of sawdes@l thetceduitiyxdlsaidselécted pexehwhivhds ofodifiediistie, photo
further conprising the step of reading said stored
daishiveirfis@bsdd ¥@eci@d piayl. 8. The nethod of claim7,
further conprising the step of interpreting said

5 Stof edl"heqaﬁtﬂoa Bf §l§hﬁj 6PitBbr Fniibingdhe Itl@ﬁ oE‘FJaHH%_ s2fd stored data
claim 8, erein the step of Interpretihg conprises
cony rlip 1 o said stored data to a logic state. 10.
K“ﬁ%fﬁxa &in claim6, wherein said data conpri ses
manufacturing, inforpation. 11. A nethod as in claim
6, thelhsimetead af eaim 7 clowbe wayrisingdhe stgB Rt interersting gaid stored
information. 15 12. A nethod as in claim®6, wherein
datndn spad pixebtphi- ses testing information. 13. A nethod
as in claim®6, wherein said data conprises defective
pi Xel Thenhethodid! daim §, wherein the step of interpreting comprises converting

LLOYD WISE

10 said stored data to a logic state.

10. A method as in claim 6, wherein said data comprises manufacturing
information.

11. A method as in claim 6, wherein said data comprises pixel identification
information.

15 12. A method as in claim 6, wherein said data comprises testing information.

13. A method as in claim 6, wherein said data comprises defective pixel
information.

14. A method as in claim 6, wherein said step of storing the data comprises an
initial step of determining a location within said pixel array to store said data.

20 15. A method as in claim 14, 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.

16. A method as in claim 6, wherein said step of modifying the circuitry comprises

disabling the circuitry.

12



20

14. A nmethod as in claim®6, wherein said step of
storing the data conprises an initial step of

determining a location within said pixel array to LLOYD WISE

store said data. 20 15. A nethod as in claim 14,

wherein said step of determning the |location to store
the data conprises determning a row and colum wi thin
said pixel arra 0 store said, data. 16. A nethod_as

in ldl gA meéﬂocmé% efaﬁns%w&eaetwl%\a haip asifivsgegipg of said selected
circuitry conprises disabling the circuitry. 12 LLOYD
pixsHs aphotodiqdist hod as in claim6, wherein said photo
sensitive region of said selected pixel is a

phadt8odA attthodlB.in Alaietifipehersin saidcpimitasehéitivelatien of sid sklected
photo sensitive region of said selected pixe

Eﬁglﬁb&@eb%yalmﬁser 5 19. A sem conductor chip
avi ng a sensor array, said sensor array conprising a

pl ulr9al A Eé’mf&gnﬂg)&?l chip ‘P/Qﬁ?lga'ger?sof h %% g{ﬁgrsgﬁs%p alh ?&b?rising a

plxe S are use or ﬁrov Ing a si repres
|nc d nt.to.s sen ein

Sliseo b oRiarinoSpdiE ey BNGR%H VBR or Bor dingg siena

data as dlfferent signal  states, wherein said second
FHFSERAtivesr! lighit incifenblossaidhiepsarsaay pivheseia ageeond portion of said
def ecti ve photosensors to represent data of a first

pRelsag esed tfart povidihg datreassdffercondge srates hwherein saldadenond portion
19, wherein said second portion of said pixels used

bOsall pixeld@omptisesitkels fithtdBRCt COPRVtds2BSOTs ¥ éPleSeMidhdQfta first
def ecti ve photosensors to represent data of a second

lRfti garstate.  21. The sem conductor chip of claim 20,
erein said defective photosensors 15 conprises a

ph%pdfh%dsgmlconductor chip of claim 19, wherein said second portion of said pixels
used to provide said data further comprises:

pixels without defective photosensors to represent data of a second logic state.

21. The semiconductor chip of claim 20, wherein said defective photosensors
comprises a photodiode.

22. The semiconductor chip of claim 20, wherein said defective photosenors are
laser modified.

23. A processor system, comprising:

a processor; and

a pixel sensor array coupled to said processor, said sensor array comprising a
plurality of pixels, wherein a first portion of said pixels are used for providing a signal
representative of light incident to said sensor array, wherein a second portion of said

pixels are used for providing programmed data storage,



22. The sem conductor chip of claim?20, wherein said

def ecti ve photosenors are laser nodified. 23. A

processor system conprising: a processor; and 20 a LLOYD WiSE
pi xel sensor array coupled to said processor, said

sensor array conprising a plurality of pixels,

wherein a first portion of said pixels are used for
providing a signal representative of l|ight incident

t o Wh§rginsailsrong pogiion gheidpirrels usetiorpioyiee pragranemed data storage
pi xel s are used for providing programred data storage,
d@nprise¥D W SE  wherein said second portion of said

pi xel s used to provide programed data storage

congikéls @&th deifectils phbtbiendat egdréseat hobOS 8RS Wese state, wherein said
represent data of a first logic state, wherein said

Bﬂxél@ it b FIRB QirEhiBY ifdlideld Hbdifiel ‘ﬁhb‘t@%eﬁsnf@ﬂegioﬁdand
photo sensitive region; and 5 pixels w t hout defective

phgé&as gj%ar%&e%m@ ﬁé@@énsggtt@re%i BnCEE ggazieggi;]cﬂoglc state.

roc SSOF syst emo

sai S Mﬁth I,I c r re dis

T tor et gy e Rnap E@el%éf@rﬂs&aﬁang%ﬁ?imwtry
sensitive region of each of said nodified pixels with
#redivebled- circuitry conprises a photodiode. 10 26. The
processor system of claim 23, wherein said photo

senlsi tﬁhﬁe)r@@gsicmrsysiém@dchimdﬁ, wheérdinmsadi fhiogelsquisitisk regien of each
| aser nodified. 14

of said modified pixels with modified circuitry comprises a photodiode.

26. The processor system of claim 23, wherein said photo sensitive region of each

of said modified pixel are laser modified.



