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with a nmultiplexed pixel colum architecture having
mul ti pl e readout chains. BACKGROUND [ 0002] | magi ng
devi ces such as conpl enentary netal oxide
sem conductor (CMOS) imagers are commonly used in
phot o-i magi ng applications. [0003] A CMCS i mager
circuit includes a focal plane array of pixel cells,
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[0003] A CMOS imager circuit includes a focal plane array of pixel cells,

each one of the cells including either a photogate, photoconductor or a
photodiode overlying a substrate for accumulating photo-generated charge in the
underlying portion of the substrate. A readout circuit is connected to each pixel
cell and includes at least an output field effect transistor formed in the substrate
and a charge transfer section formed on the substrate adjacent the photogate,
photoconductor or photodiode having a sensing node, typically a floating
diffusion node, connected to the gate of an output transistor. The imager may
include at least one electronic device such as a transistor for transferring charge
from the underlying portion of the substrate to the floating diffusion node and
one device, also typically a transistor, for resetting the node to a predetermined

charge level prior to charge transference.

[0004] In a CMOS imager, the active elements of a pixel cell perform the
necessary functions of: (1) photon to charge conversion; (2) accumulation of
image charge; (3) transfer of charge to the floating diffusion node accompanied

by charge amplification; (4) resetting the floating diffusion node to a known state
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by charge anplification; (4) resetting the floating

di ffusion node to a known statebefore the transfer of
w@basge72s® it; (5) selection of a pixel for repciDub2004/042285

and (6) output and anplification of a signa

representing pixel charge. Photo charge may be

anplified when it noves fromthe initial charge

accurrul ation region to the floating diffusion node.
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row lines are selectivel yactivated by row contro

circuitry 16 in response to an applied row address.

The d@00Rh sefdypicpl GMEOY irmages Jdkis ilustrpted in FIG. 1. The imager 10

includes a pixel array 20 connected to column sample and hold (S/H) circuitry
30. The pixel array 20 comprises a plurality of pixels arranged in a
predetermined number of rows and columns (e.g., M rows and N columns). In
operation, the pixels of each row in the array 20 are all turned on at the same
time by a row select line and the pixels of each column are selectively output by a
column select line. A plurality of row and column lines are provided for the

entire array 20.

[0007] The row lines are selectively activated by row control circuitry 16
in response to an applied row address. The column select lines are selectively
activated by column control circuitry 18 in response to an applied column
address. Thus, a row and column address is provided for each pixel. The CMOS

imager 10 is operated by the row and column control circuits 16, 18, which



activated by columm control circuitry 18 in response

to an applied colum address. Thus, a row and col umm
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is operated by the row and col unm control circuits 16,

18, whichcontrols the row and columm circuitry for

sel ecting the appropriate row and columm |ines for

pi xel readout. [0008] The CMOS i mager 10 illustrated
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illustrated in FIG. 1. Each row of pixels contains two types of CFA’s. Row0, for

example, contains alternating green 22 (designated as Gr) and red 24
(designated as R) pixels, while Rowl contains alternating blue 26 (designated as
B) and green 28 (designated as Gb) pixels. To ensure that the green pixels 22,
28 (Gr, Gb) have the same offset and gain, the signals from the green pixels need
to be transferred from the column S/H circuitry 30 to the same channel, e.g.,
ChA. Further in other aspects, digital correction may be applied to the signals to
correct for any remaining offset which would require logic and circuitry not
depicted in FIG. 2. Therefore, the first channel ChA will readout the signals
from the green pixels 22, 28 (Gr, Gb) while the second channel ChB will
readout the signals from the red and blue pixels 24, 26 (R, B).



ChA. Further in other aspects, digital correction my

be applied to the signals to correct for any renaining
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depicted in FIG 2 . Therefore, the first channel ChA

will readout the signals fromthe green pixels 22, 28

(G, Gb) while the second channel ChB will readout the

signals fromthe red and blue pixels 24, 26 (R
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crowbar control signal CB, sample and hold pixel control signal SHS and a
sample and hold reset control signal SHR are also provided to the column S/H
sub-circuits 30_0, 30_1, ... 30_n-1. The use of these signals CB, SHS, SHR are

described below in more detail.

[0012] The global crowbar control signal CB is input into an AND gate
38_0 of the column 0 S/H sub-circuit 30_0. The second input of the AND gate
38_0 is connected to the column 0 select signal colsel_0. The output of the
AND gate 38_0 is a crowbar control/select column 0 signal CBsel_0, which is

generated only when the colsel_0 and CB signals are activated at the same time.

[0013] The column 0 S/H sub-circuit 30_0 also comprises a biasing
transistor 32_0, controlled by a control voltage Vln, that is used to bias its

respective pixel output line pixout_0. The pixel output line pixout_0 is also
4



[0012] The gl obal crowbar control signal CB is input
into an AND gate 38 0 of the columm O S/H sub-circuit

W@ 0008/06788@ second i nput of the AND gate 38_0 iBCT/US2004/042285
connected to the colum O select signal colsel 0. The
out put of the AND gate 38_0 is a crowbar
control /sel ect colum 0O signal CBsel 0, which is
generated only when the colsel 0 and CB signals are
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v olviaagfirs/ampiigg switcti 60_@.| anpi ng switch 60_0. [0015]

The second termnal of the second capacitor 44_0 is

further connected to,the secgnd ChA pixel  output |]ne
72 vi®1Rlt hi Jdleéspmtega%aﬁto%éw $ECANG gappcitpp e 0 F%fjurther
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termna
switch 54_0, which is controlled by the colselO_A signal. The second terminal of

the second capacitor 44 _0 is also connected to the second ChB pixel output line
76 via a fourth column select switch 56_0, which is controlled by the colsel0_B
signal. The second terminal of the second capacitor 44_0 is also connected to

the clamping voltage VCL via a second clamping switch 62_0.

[0016] The four column select switches 50_0, 52_0, 54_0, 56_0 are part
of a multiplexer 58, the operation of which is described below in more detail.
The multiplexer 58 also comprises additional column select switches (e.g., 50_1,
52_1,54_1,56_1) from the remaining column S/H sub-circuits 30_1, ...,
30_n-1. The column select switches 50_0, 52_0, 54_0,56_0,50_1,52_1,
54_1, 56_1 are typically MOSFET transistors.



the second capacitor 44 0 is also connected to the

second ChB pixel output line 76 via a fourth colum
wa@edosot728mi t ch 56_0, which is controlled by thecT/us2004/042285

col sel O B signal. The second term nal of the second

capacitor 44_0 is also connected to the cl anping

vol tage VCL via a second clanping swwtch 62 0. [0016]

The four colum select switches 50 0, 52 0, 54 0, 56 0
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out to the multiplexer 58. [0019] Simlar to the

colum 0. S/ H sub-circuit 30_0, the gl obal crowbar

{0019] Similar to the column 0 S/H sub-circuit 30_0, the global crowbar
control signal CB is input into an AND gate 38_1 of the column 1 S/H sub-
circuit 30_1. The second input of the AND gate 38_1 is connected to the
column 1 select signal colsel _1. The output of the AND gate 38_1 is a crowbar
control/select column 1 signal CBsel_1, which is generated only when the
colsel_1 and CB signals are activated at the same time. The remainder of the
column 1 S/H sub-circuit 30_1 is essentially the same as the column 0 S/H sub-
circuit 30_0. Thus, no further description of the column 1 S/H sub-circuit

30_1 is required.

[0020] Assuming that even numbered rows (¢.g., Row0, Row2, etc.) have
green pixels 22 (Gr) in even numbered columns (e.g., Col0, Col2, etc.) and red
pixels 24 in odd numbered columns (e.g., Coll, Col3, etc.), then according to

the Bayer CFA pattern, odd rows (e.g., Rowl, Row3, etc.) have green pixels 28



control signal CBis input into an AND gate 38_1 of
the colum 1 S/H subcircuit 30 _|. The second input of

wo b@sAbDsgate 38 1 is connected to the col um RCEHEE®O4/042285
signal colsel |. The output of the AND gate 38 1 is a
crowbar control/select colum 1 signal CBsel _| , which
is generated only when the colsel | and CB signals are
activated at the same time. The remai nder of the
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multiplexer 58. In addition, during the readout operation performed on Row0,

the column select switch /transistors 50_1, 56_1 connected to the second
channel ChB in each odd numbered column (e.g., Coll, Col3, etc.) must be

selected in the multiplexer 58.

[0023] When the Rowl signals are sampled onto the column S/H
circuitry 30_0, 30_1, ..., 30_n-1, the even numbered columns (¢.g., Col0, Col2,
etc.) will have the signals from the blue pixels 26 and the odd numbered
columns (e.g., Coll, Col3, etc.) will have the signals received from the green
pixels 28 (Gb). Thus, during the readout operation performed on Rowl, the
column select switch /transistors 52_1, 54_1 connected to the first channel ChA
in each odd numbered column (e.g., Coll, Col3, etc.) must be selected in the
multiplexer 58. In addition, during the readout operation performed on Rowl,

the column select switch /transistors 50_0, 56_0 connected to the second



in each even nunbered colum (e.g., ColQ Col 2, etc.)

must be selected in the nultiplexer 58. In addition,
waoloeosng728he readout operation perfornmed on RoweyT/URB04/042285

columm select switch/transistors 50 I, 56 _1 connected

to the second channel ChB in each odd nunbered col um

(e.g., Coll, Col3, etc.) nust be selected in the

mul ti pl exer 58. [0023] When the Rowl signals are
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and the odd nunbered columms (e.g., Coll, Col 3, etc.)
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has some drawbacks as each signal readout chain A, B consumes power to

process the signals.

[0026] As the demand for higher resolution sensors increases, the power
consumption of the imager device also increases. In certain applications, power
consumption is an important design consideration. For example, in mobile

applications where the supply of power may be limited, power consumption must

be limited.

[0027] One approach to lifniting power consumption is to provide
variable sensing modes. For example, a first sensing mode includes a high
resolution mode, where all of the pixels of the imager device are readout and
processed. The first sensing mode is used to capture the highest resolution

image. A second sensing mode includes a lower resolution mode, where only

8



chain A is independent of, and can be done in parall el

W th, the processing of signals by the second readout
wa@b@s06880 [ 0025] This use of multiple readout BOBURR04/042285

decreases the tinme in which to process all of the

signals received froma pixel array. However, this

archi tecture has sone drawbacks as each signal readout

chain A B consunes power to process the signals.

00z eL o e RSB T Rt S AR ERREL S second
al $9sinBGhEAS Rlused ForlLRid Vil 2P gé?c A0 ag G tions, where a lower

I
consunption I's an I nportant d gn consi Ion.” For
exaRPluionimaybbideel. appl i cati ons where the supply of
power may be limted, power consunption nust be
limted. [0027] One approach to limting power
cond0AP8] on Howeyenesen Hroughy paamreogsaprgn ipdreseasedh py the use

fiirst sensi udes a

exa e, a ng node .i ncl hi.gh . .
" SEF oo fepbirion FieR. Mo SR YR mlc o ghpips seil
deyh&anf £ lrcggg@ﬂbf?aq,egr ocessed. The first sensing

node 1S us%d to capture the highest resolution inmge.

A second sensing node includes a | ower resol ution
modd002Pkr e Antordomgly,aherehea peoadhusd désitefor h mmgéple readout chain
devi ce afr e readout, and processed. The second sensi ng .
notfdeme f0& aq imager-haviag feduesd pewergonsyypiog than prior art multiple

appl.i lons, where a | ower resolution may be used.
[O%§g§@i%%5%§?, even t hough power consunption is

decreased by the use of a | ower resol ution node,

i mager devi ces having mul t ggfEMAaRIout chains still

consunme a great deal of power. [0029] Accordingly,

there is a need and desire for a nmultiple readout

chai[@08@heneThoprennt msgatiorhpravidgs aadultipl: wedeut chain

conanPtion than prior art It& | e readout schenes.
architecture for an imager having reduce Bowcr consumption than currently

available readout chain architectures.

[0031] The above and other features and advantages are achieved in
various embodiments of the invention by providing an imager that can selectively
disable /enable a readout chain and direct signals read from a pixel array to only
enabled readout chains. The selective use of readout chains reduces the power
consumed by the imager because it allows you to turn off a readout chain. By
controlling the enablement and use of readout chains, the imager adjusts the
power consumption based on the application. For instance, in a low power
consumption mode, only a single readout chain is used to readout signals.
Therefore, only one readout chain is enabled, all other readout chains are

disabled, and signals are directed to the enabled readout chain for processing.

[0032] In another aspect of the invention, the selective use of readout
chains is combined with the selective readout and processing of pixel signals to

reduce power consumption.



SUMVARY [ 0030] The present invention provides a

mul tiple readout chain architecture for an imager
whansngr2seduced power consunption than currentPQT/US2004/042285

avai | abl ereadout chain architectures. [0031] The above

and ot her features and advantages are achieved in

various enbodi nents of the invention by providing an

i mager that can selectively disable/enable a readout

chain and dir [ F%f%ﬁr flﬁ%rﬁ“ﬁfﬁ% to
only enabledzﬁggggd?ﬁg arns. ésg; ective use o§

readout chai ns reduces the power consunmed by the

| mag@n38§caugheifbregblin@dndyShet Sdvantdle®hhd fda@ALOYE the invention
chain. By controlling the enabl enent” and use of

r eadlb becarhaimuse apparcninfiger thadieusled debaiptionesf exemplary
consynpti on base the appljcation. For instance, in .

a F{s\tfaosgwts @mg“rﬁggﬁcle}w ef]eiws te th 3gPRPARYAS Grawings in
chqj@jts used to readout signals. Therefore, only one
readout chain is enabled, all other readout chains are

di sabl ed, and signals are directed to the enabl ed

r ead@wi34g hai FIGOR ipd BreESlidgpgam[dFACMOS imngdirher aspect

of the invention, the selective use of readout chains

is conbined with the selective readout and processing

of pi008P]si gibGs2 ilbnstratns@epipe)wstiay bafonmpbe BeedBr the imager of
DEﬁgBI TI ON OF THE DRAW NGS [ 0033] The foregoi ng and

ot “advant ages and features of the invention wll

beconme nore apparent fromthe detail ed description of

exe eripodi BIQVEREE RELAN o BOGE
ther{gjg?g?rpagy?%ggg%% ngs in whi %ﬁ: [%YO%]E]G%F@” 1 |rsmz§IStrath
bl acKI@i hgram of a CMOS i mager; [0035] FIG 2

illustrates a pixel array that nay be used in the

I mager Fl 1; . C e 4
%039& %G. 4 illustrates a circuit diagram of a CMOS imager constructed

=

in accordance with a first exemplary embodiment of the invention;

[0038] FIG. 5 illustrates a circuit diagram of a CMOS imager constructed

in accordance with a second exemplary embodiment of the invention; and

[0039] FIG. 6 shows a processor system incorporating at least one imager

device constructed in accordance with an embodiment of the invention.
DETAILED DESCRIPTION

[0040] In the following detailed description, reference is made to the
accompanying drawings, which are a part of the specification, and in which is
shown by way of illustration various embodiments whereby the invention may be
practiced. These embodiments are described in sufficient detail to enable those
skilled in the art to make and use the invention. It is to be understood that other

embodiments may be utilized, and that structural, logical, and electrical changes,
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[0036] FIG 3 illustrates a circuit diagramof the
CMOS imager illustrated in FIG 1; [0037] FIG 4

WO bdosst2at es a circuit diagramof a CMOS i magePCT/US2004/042285
constructed in accordance with a first exenplary
enbodi ment of the invention; [0038] FIG 5 illustrates
a circuit diagramof a CMOS i mager constructed in
accordance with a second exenpl ary enbodi nent of the

i nventj on:, and [ 0039] FI. ho a_processor .Syst.

| nTHL LR e P Tyt b G e RIE STRGE ARTHER from che
[ ns_lg?ﬁP:Q{cg?dbg@ ofchd pAetheditmnt of the invention.

DETAI LED DESCRI PTI&\I [0040] In the foll ow ng detail ed
description, reference is nmade to the acconpanying

dr af0agt] whNow seferiagparthe figutehewbpedikkirefaténgn nuarsers

i n which illustrati on vari ous

ené%%‘ﬁ@é 332%59%1&%8%&9 (A Oetnagesr Bl §coparggered in
OO EL e R uflSRE D RBel b Y AL BB e 110

| N¥RAIdeS A pitel airdy R0, BSlubihd@nti? @Hchibdt1 2 héw control circuitry 122,
enbodi ment's nmay %e utilized, and that structural,

| ogdloain, S AHccistugcy 1 8¢ alcaddtrupastohsirowt 1 84sreatiamydwin A 80, and
the mater.i al se may . be de w thoyt departing from .

t hre%aggw fhaiy %C%Bé pael flsaeﬁg AESSUHPUY ﬁegh e&?ﬁﬂlp@@/ﬁ? circuitry
No er i i e i .

nuied Su P 8e b bllfpl Bhd, HACR. ' A8 dEEHBES UGyec cach

| meglamnld PHCARSHTEE aelééﬁv@wtgaacaechmgréﬁa&ufﬂlﬂﬁad iifgal and a

exenpl ary enbodi nent of the invention. The i mager

i nudsetdegnad tpionelof githayowdpnut clnmehCbdnenr GhBci rcui try
124, row control circuitry 122, colum S/ Hcircuitry

I KN L S TR .
L T L

cositiiiar 8 thask rdebtdribey abdle sedhaespecety BUGHUL $o 3. char ge
accunul ated signal and a '

[0043] The column control circuitry 124 selectively couples a column
S/H circuit 130 to one of the readout chains 80, 82 through a respective
channel ChA, ChB. More, specifically, the column control circuitry 124
selectively couples a sub-circuit (e.g., sub-circuit 30_0, FIG. 3) of column S/H
circuit 130 to a respective channel ChA, ChB through appropriately controlling
the multiplexer 58 within the sub-circuit. Further, the use of a multiplexer 58
(FIG. 3) requires minimal changes to the programming of the imager device 110

and is thus easily implemented.

[0044] As seen in FIG. 4, Readout control circuit 184 is connected to
readout chains 80, 82. The readout control circuit 184 controls the operation of
the readout chains 80, 82, e.g., whether a readout chain is enabled or disabled
for use. That is, the readout control circuit 184 controls operation of the circuits

within each of the readout chains 80, 82. For example, the readout control

11



reset signal to one of either output channel ChA or
ChB. [0042] The pixel array 20 conprises Mrows and N

W@ ob0sneRs0 The colum S/ H circuitry 130 conpri SBST/US2004/042285
mul tiple colum S/ H sub-circuits (not shown) simlar
to those descri bed above with respect to FIGS. 1 to 3.
[0043] The column control circuitry 124 selectively
couples a colum S/H circuit 130 to one of the readout

LR 1 B A BT 5p ANy P fomcrcr

ggk g QVv@ianQﬁH RéRIuE chABs 80) 8 Fuﬁtﬁe% the fdabofit ESttd| circuit

N IG 3) of colum S/Hcircuit 130 to a
r edpécobnuelsahantehs dhthe réddut ichaindi0, 820(i.opwietledrythe readout

CoPkril, Bt UEuTed S | Bl e
B L B IR ETTIAR A kT 0,02 o

seeRabled. Firfat #; boidadadbutc®ains 0, 82 rpibidss didals from column sample
connected to readout chains 80, 82. The readout

connd bbld¢irautiry 1384 Inapavarsatihg oppatianilonodé of He imager device
re ut chains 80, 82,.e.q.., whether_ a readout chajn

i sﬁﬁaﬁ%a? e reﬁg%wilamﬁ&%, §24s cmbled pile Dheoths i sligsbled.
CORY[ L£.cuit 4 red | £ 1. krcui ts

ot dnbls, Bl ! ofhfié (GO PhnoBEY €4 bRRCGEs LBRIE R Cdiimn
thga,ﬁlel@%uth(ﬁ@atr&gt@ilrgwi t 184 controls an anplifier,

gai n stage and an anal og-to-digital converter (ADC)

within the readout chains 80, 82. Further, the readout
cont[08#5¢i r cTihe coBrme eantrol eirquitel 24 mcorparhtes Hee statais ofithe

chain 80, 82 (i. . Whet her . the readout chain 8Q, 82, .

"< P bty S0 4 b SE ponEGr B Pt atops| mode) into the

st at i ' I; 1

o IS, gt i 00y OB ST SR T30 Gy o

r eadheitthe ahfa @0ice 82 05 0p&AENEG i A3tandhidGP GAidHEN mode, both

sanpl e and hold circuit r?/ 130. In a power saving

opesasiold pdinnBRe3 baretdnablednged sigasls o8 chaoneloRbAgChbhare

(rjie dggttgg_%g %Irgsspcggve r%%di)gt C na?r? %8,0' 8%'.(3'.,esiérpa s r(t)rrl]1ecroh|1r?m S/H
circuitry 130 carried on channel ChA are directed to readout chain 80 and
signals from column S/H circuitry 130 carried on channel ChB are directed to

readout chain 82.

[0046] When the imager device 110 is operating in a power saving
operational mode, one of the readout chains 80, 82 is enabled and the other
readout chain is disabled; signals from the column S/H circuitry 130 are coupled
to the channel coupled to the active readout chain. That is, if readout chain 80
is enabled and readout chain 82 is disabled, signals from sample and hold
circuitry 130 are coupled to channel ChA and provided to readout chain 80.

The column control circuitry 124 controls signals such that signals from only one
of the channels ChA, ChB are directed to the selected readout chain at a time.

Hence, in a power saving operational mode, the column control circuitry 124

12



That is, only one of the readout chains 80, 82
processes signals from colum sanple and hol d

w@oeosos2sy 130. [ 0045] The col unm control circedt/usidd4/042285
i ncorporates the status of the readout chains 80, 82
(i.e., standard or power-saving operational node) into
the selection of which channel ChA, ChB a colum S/H
circuit 130. For exanple, when the imger device 110

| soapelsahe igulkipledes 58 nol alteinafeetdive & dircﬁﬁfgesx%ﬁ;ﬂi from sample
readout chains 80, 82 are enabl ed, and si S on
c hadrhsild ciopwitryGr9 cardedipn sbarnt! Gh/Avand opsbainag Ghdhtothe

chai nals fromcolum S/Hcircuitry
1§@aEI§SFF%§"BﬁhH'?a§91§29ChA are directed to readout
chain 80 and signals fromcolum S/Hcircuitry 130

carf (? on CHARNGIh @i@a@nﬁe&hfe‘%ﬁa&iﬂaém ﬁ?@owmehma er 110 of

046] When the | mager device I's operating
a theWenaamallglcow bdriefin abvermnahd &yplﬁﬂ ém@geﬁ heilhweadedtin FIG 1.
chai ns 80 82 is enabl ed_and the other readout chain
i Faricsampleq theirgager slevice bl O iecapablarat using mnkiple raagoupchains
ar upled to th chan cou t he tive
2 RarieR dnicket Hnn frof @ n it s thdies g

a@élewegﬂadu%@ma dreoftbfAPHiG by 8BS ohE AEAGRAFBAN and

hol d circuitry 130 are c upled to channel ChA and

premdblitegl tiiecothe ackadbuc biadim whign debiecd: ol hisnarctitectuat is particularly
CI rcwtry 124 controls signals such that signals from
alttﬁgc%fs in gpplisasions M&le@mc seaply af@ower echimited and hherefore,

r out ¢ n_at in a power
ciff &ﬁﬁf&ﬂ%ﬁu%%o Of{?}%w%rdf ﬂ‘?#i‘lescgntrol circuitry
124contro| s the nmul tipl exer 58 to alternate between

di r pgu4819 SiNow refekh u‘i’%& gured) it Hk@wf&léh&é HurhBPrs
carri ed on channel and on channel ChB to the

erteisigedterldaddernemis AF 1G.8Dsh B, a Qms]unigusSW tonstiveted in
architecture illustrated in FIG 4, h? i mager 110 of
t RECPdaReR VBR 25eReR exemplyw fanbadipigat of Hhe i myﬁmm The imager

' rﬁgﬁncljugleé lalpﬂtcéi 51%}? 90,' &)llﬁ]ng‘co%trol circuitry 524, row control circuitry

122, column S/H circuitry 530, readout control circuit 584, readout chain A
580, readout chain B 582, and a switch 598. The pixel signals are output from
the column S/H circuitry 530 on either of two output channels ChA, ChB.

[0049] The pixel array 20 comprises M rows and N columns. The column
S/H circuitry 530 comprises multiple column S/H sub-circuits (not shown)

similar to those described above with respect to FIGS. 1 to 3.

[0050] The switch 598 contains circuitry for selectively connecting the
output channels ChA, ChB from the column S/H circuitry 530 to the readout
chains 580, 582. In the illustrated embodiment, the first channel ChA is
selectively connected through multiplexor swi’tch 595 to readout chain 580 and
through multiplexor switch 597 to readout chain 582. Channel ChB is

selectively connected through multiplexor switch 595 to readout chain 580 and
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For exanple, the imger device 110 is capable of using
mul tiple readout chains 80, 82 to provide quicker

W@ e@aab7280 ocessi ng. I n addition, the inager derRCTES2004/042285
sel ectivel yreduces the power consunption by disabling
one readout chain and enabling the other readout chain
when desired. This architecture is particularly
advant ageous i n applications where the supply of power

i Stﬂrbﬁ%ﬁ %lﬁgl@xoxt Het@f 99210 f@ﬁbﬁ@@ﬁa@h toat A‘lﬂl’l%u]gh shown with

consunption ower i s reduced. [0048] Now referring

t otwd ﬁllﬂtlglUTC@SSWlWﬂhef 895 57 rché euarze oﬁuﬂibtepslsmimnghea B related
like elements, FIG 5 shows a OMOS i mager 510

coﬁsthqmreher of raedasrtshaws apdl the BuBbep Afowpagphanngls from the

o1 S A5 S5 B LB P er B0 Pyt Eaied F S Fnftiplexer

COML#@esCircuitry 122, colum S/H circuitry 530,

readout control circuit 584, readout chain A 580,

readout chain B 582, and a switch 598. The pi xel

si gr{@0§14r e Baadhutt donawl tinenit 584 inccBhktted ta mmultiplcﬁeﬂswitch

8?&5%tagﬁkaﬁﬁgbmv@taé’;ﬁéqpéw%ﬂ&&ghm ¥ insonnadyed t6 readour
g 8% ?{S)H PCurEhn Lt rcg c)on%.%nB rcﬁ??SIﬁ%ﬁédr&c c&% Lfﬂ@lg% clilor

Its ose es Ccri
abgwcwvsw ah& %Bﬁﬁblstv%&héﬁhaﬂmél@@\ or @R Hel TMB 8ebh&éted to

598 contains circuitry for selectivel yconnecting the
outqadbut blaaim&82. Grhg, re@hditfoontnal hizcwio b8#ncosirels ovhrethdrta igadout
gsnﬁlago ! po ﬁ%«%ﬁi eado#lpqlgth? é}q:}ﬁgg Reragllorl]l (g n?ullulpkelilcgg &3&39 595
sel n 595 to

rea o&lil 38& %}Oq% ?‘ﬁgggq%wcw ﬁﬁgéﬁﬁy 6‘? 597

to readout chal n 582. Channel ChB i s

sel 00628l ycap gﬂﬁxﬁgiﬂkmmuﬁmgmlbém@k@w cGltininGs aridhold
readout chain 580 andt hrough nultlgdexor swtch 597 to

r egidenitry 38 andsde readautshaghs SRBRS 2 thi imagerrhliOr iges exionple
SW t che 95, 597, the, nunber pl exor swi tches

o CORTSLsoRp 19 REhntFTIRF Al ChRTPHAS BsadonhEraits 580,
nuBRer [f tHpE v Laahrpnst assw1{éP1n5§é1Fequlrcs minimal changes to the

architecture of the imager device 510 and is thus easily implemented.

- [0053] The readout control circuit 584 controls the operation of the
readout chains 580, 582. That is, the readout control circuit 584 controls
operation of the circuits within each of the readout chains 580, 582. For
example, the readout control circuit 584 controls an amplifier, gain stage and an
analog-to-digital converter (ADC) within the readout chains 580, 582. Further,
the readout control circuit 584 controls the status of the readout chain 580, 582
(i.e., whether the readout chain 580, 582 is enabled or disabled for use). For
example, in a standard operational mode of the imager device 110, both readout
chains 580, 582 are enabled. That is, both readout chains 580, 582 process
signals from column sample and hold circuitry 530. In a power saving

operational mode of the imager device 510, one of the readout chains 580, 582
14



colum S/Hcircuitry 530. Thus, the invention is not
limted to two nultiplexer switches. [0051] Readout

W@ omvsnai28ci rcuit 584 is connected to nultipl exeCT/E8ioD4mM2285
595 and control s whet her channel ChA or channel ChB is
connected to readout chain 580. Further, readout
control circuit 584 is connected to nmultiplexor switch
597 and controls V\/net her channel ChA or channel ChB is

g.ol? EEtEE wh e S PRI iR led “E oty BaR e ¢ BialBle chains
%%Zgirogés&%% lsft?émucg)?urﬁgl?&ngg%ﬁf hA8 Repitry 530.
n ere

|pe or swtch 595 a out control CIrCUIt

584 is described nore fully below [0052] By placing

t he[6084]ch SH% tratoeecorithd corolitBi84saopiperaedthectatus of the

CI rcuitry 530 and the readout chains 580, 582, the
g@uts i $89, 283i(hph srapdirdras PataisAENE EPSEAtIPaal MmEHe) into

F[}M pErof i gfIRHDE o BroIGPERFY tyiEdSTY o prelife ey the

C h%ﬁ%@?dé@cé S0 i%rd‘ﬂ%'r&tﬁfg Mfsst@ﬁda&a Beﬁ%ﬁm x%ut othkbadout
i's thus easily inplenented. 53] The readout

carhiamsI58¢)| 58iatre Sﬁ;aﬁblubmldcsiglaism dmmalsl(dm,o@hB faee directed to a
r eadout chal ns 580, 582 That i s, the readout control
|fP§RﬁCPV%E‘&d€Bh€fP%41§ 9pé§%1,t1teo;r§1$# % fremcsamplg hpkdrﬁlwmtry

a%@}) %@ﬁ? r g‘faiﬂlgl reui ? {%§1£c5c & Ospédogtorlé s |af=:“ri SIgnals from

ga¥athpid AL hRIkiRNIRNEE0 Qaﬂr&ddﬂrﬁéﬂaﬁhcp@HE%& 8iredté®%d readout
within the readout chai ns 580, 582. Further, the

r edbdoud82Zontrol circuit 584 controls the st at us of the
readout chain 580, 582 (i.e., whether the readout

halj 0, bl ed bl ed f. F
EXZLQ@ | n Uhen ZhEineEcs depie PORAT ORGEUSB I § ROVEF R ITE
I lcERiohP mdd] Bl 67 ea&@@e By by, 382 S LEAMEhe other

? eadout al ns rocess sl gna
f rresdsied clhﬁlh lsaimab&damgnm bfl boith eBadreys @ﬁ@ ChB e RXe€ed to the

Sas\élxxr!:greadout chain 580, 582. That is, if readout chain 580 is enabled and
readout chain 582 is disabled, signals from sample and hold circuitry 530 carried
on channel ChA are directed to readout chain 580 and signals from sample and
hold circuitry 530 carried on channel ChB are also directed to readout chain
580. The readout control circuit 584 controls the switch 598 such that signals
from only one of the channels ChA, ChB are directed to the selected readout
chain at a time. Hence, in a power saving operational mode, the switch 598

alternates between directing signals from sample and hold circuitry 530 carried
on channel ChA and on channel ChB to the enabled readout chain 580, 582.

[0056] Thus with the architecture illustrated in FIG. 5, the imager 510 of
the invention achieves a benefit over the typical imager 10 illustrated in FIG. 1.
For example, the imager device 510 is capable of using multiple readout chains
580, 582 to provide quicker signal processing. In addition, the imager device

selectively reduces the power consumption by disabling one readout chain and
15



operati onal node of the inmger device 510, one of the

readout chains 580, 582is enabled while the other is
waolc@abbre0 That is, only one of the readout chedTESH80042285

582 processes signals from colum sanple and hol d

circuitry 530. [0054] The readout control circuit 584

i ncorporates the status of the readout chains 580, 582

(i.e., standard or power-saving operational node) into

th ral t Rl j 5 -

Focn e e offlit RRENR' AR Oherfltstiel Y aill ety Bariculacy

i na@v@taggz@bag th aRficatiomeher@RHE supily bf p&REON linfikkdll 4%, therefore,

580, 582 are enabl ed, and signals on channel s ChA, ChB

ar desdiablcthet] theocansnmppiootdf\pewee isdeducashai n 580, 582,

i.e., signals fromsanple and hold circuitry 530

carri n channel ChA are.directed to readout chain

S50 (9572 gng’ll é‘“‘P‘ihGFr??&ﬁb?fé‘%ﬁﬁ’&iV%P& BPVELSQIsympaign is further

a5 B8 RSl SRRSO RLET i SRR LA

a phuies irsedthbiga@pe Math D5edctive deadovref pixel figndlefdmkhe pixel

chains 580, 582 is enabled and the other readout chain

i sagpsabt edtandanghrghdowsrmpde bf ath inagdr sledisphadhB anrd x N pixel

directed to the §gge rePdout éhain 580,, 582. That is,

i t A RaduPt BIPSHPI486 PPEISERa 28 PWUn 4D Aekigotre Adey mede, 2

i S Qi I [ . [ kdaHY o

53 et o B RO e pr2 R Cade o pEGCHSY Tha s, in

chaistand8fi sead omit gitadosvs fof PiRedsadrp keadand atid pebcessed tivhéng m’ is less

530 carried on channel ChB are also directed to

r edlthsuor eAualfos8h andiia arseledidyn readent mpde, me upws ©épixels are

controls the switgh 598 sych that signals fromonly

onEagDUE R BFORRSHs WBRR, MBS a8 Th ook widro i Agtentard read

sebgthebiard Wkgfcﬁaﬁrg rédoft Bh(\%?f% 8Ewhir? of P INYeEs than, or

saving operatio node, the s 598 al ternates

betyednodN;, end img sdegivel rsadownmedeIm’ ecotimtink of pixels are readout
circuitry 530 carried on channel ChA and on channe

chend predsascdnybreon’t isdgsdhar Rai n 580, 582. [0056] Thus

with the architecture illustrated in FIG 5, the
! ”a%rosﬁio Ofha preferred embodiment, pixels signals are selected in a

“skipmode” as is known in the art. A skipmode balances the desire to reduce the
number of pixels that are read from the pixel array with the need to provide
representative color levels and image pixels. In pixel arrays that use Bayer filters,
as described above, pixels in a row of a pixel array are selected as pairs of adjacent
pixels that alternate between pairs of adjacent pixels that are not selected. For
example, in a pixel array having 12 rows x 12 columns, pixels in columns 1, 2, 5,
6,9, and 10 are selected for readout and pixels in columns 3, 4,7, 8,11, and 12
are not selected for readout. Further, only some of the rows of the pixel array
are selected for readout; preferably in alternating pairs of adjacent rows. For
example, rows 1, 2, 5, 6, 9, and 10 are selected for readout and pixels in rows 3,
4,7, 8,11, and 12 are not selected for readout. Thus, representative pixels are

readout from selected columns of selected rows.
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the invention achieves a benefit over the typica
imager 10 illustrated in FIG 1. For exanple, the

w0 peges728@vi ce 510 i s capabl e of using multipleCT/@8mOU042285
chains 580, 582 to provide quicker signal processing.
In addition, the imger device selectivel yreduces the
power consunption by disabling one readout chain
andenabl i ng the other readout chain when desired. This
ar chyg ur e t
appli ?g JonsTh %B@ﬁtﬁglﬁgﬁﬁédnﬂgmg\%%?%?q@m Ped 5S, %fmd
t hedleddoneof adl%ahfcabh@mbbﬁbf [blhels €6 b8 Wegdou® ntthmﬁg&\ﬁéf the
reduced. [0057] In another aspect of the invention,
poimentgom schipids arbensfif gvarttbe type@hll maelgdyyl(i ilustateddn k6. 1. For

enable d.use qf the e' s, readout
Cher M E i IR Bie ipeer J00E slervay reieR poter
P SR by s Endloh é‘&?{e and Pafbiededflone ofher

ar f@doutithain @8 inM&ited Mhovieh ehePimeples daviee dlsaeediidts pbWerd
sel ective readout node, a reduced nunber of die plxels

of comnartrcayb)amdlmmﬁcwandlapra(ﬂd&stbe@mcw@&thr:splqu array. This

tandard read o el s,.are readout, and
Zr SRDEE SR Binaiyly AR AR g o fLiA Fppli g ILeRE g ipgly of
r r
B TSN S 99,8 R O i

Fudevieds, thhninaluste andged haciag lmtcdwbatmy pamzrRf pi xel s
are readout and processed, where of n' is less than,
or equal to, N, and in a sel ective readout node, n"
col UMR60bf pFXGI & shews ﬁsém@DOaﬁ@'maé@&%wr W@swm

is le han Q058] ILn.a ferred

or Pitified BPielios 0 omebe 1k Gl GeSt et sd hbte with an

kn Q}W)oﬁﬁn&ﬁeoﬁhtz invRn$ibhP nﬁﬁ@ iDRhIRGRRVICE %1@%% Be Hf device 110
reduce the nunber of pixels that are read fromthe

pi dedcribed abovd withtrbferdaree do (FIGp Aot dbwice &difedsntibéd Meove with
color | evel s_and i mage pixels. In pixel arrays_that

us &ferepes tq FlG ep s Examplrs of prossesoathaesd sypiessh which may ewploy

f d
oi 1% BO4ERL eBURCY ( ReRer T BR Pl REGS. SimBRERE e amers
t N@st@hE sERineRe heichBR vidiGh systems, vehicle navigation systems, video

telephones, surveillance systems, auto focus systems, star tracker systems, motion

detection systems, image stabilization systems, and others.

[0061] System 600 includes a central processing unit (CPU) 602 that
communicates with various devices over a bus 620. Some of the devices
connected to the bus 620 provide communication into and out of the system
600, illustratively including an input/output (I/0) device 606 and imager
device 610. Other devices connected to the bus 620 provide memory,
illustratively including a random access memory (RAM) 604, hard drive 612, and
one or more peripheral memory devices such as a floppy disk drive 614 and

compact disk (CD) drive 616. The imager device 610 may be combined with a
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exanple, in a pixel array having 12 rows x 12 col ums,
pixels in colums 1, 2, 5, 6, 9, and 10 are sel ected

wo ososnerdout and pixels in colums 3, 4, 7, 8,pdil/usmngdo42285
12 are not selected for readout. Further, only sone of
the rows of the pixel array are selected for readout;
preferably in alternating pairs of adjacent rows. For
exanple, rows 1, 2, 5 6, 9, and 10 are selected for
re n i xel Spt . 8 11. and 12 ar. .
ot epecly Sy CoUR e snarbrofendh, of ripftockieli§ « singte
ar enteep@editirddiom sel ect ed col ums of sel ected
rows. | 0059] Thus with the architecture illustrated in
FIG 4 or FIG b5and selection of a reduced nunber of
pi xel®6&2d be Theapresant inveationdge beaf illubtzated we haviog two output

o 455, BT 1 U REh haTre Cimveomay b
 RES R HERCAGLS HEV AU A0 ROHCE SO O would e

onec@iihel is ferdrRuiviehaias @sbd fstineateddoahonteolififs AMBESIimn
devi ce al so reduces power consunption by readi ng out

f evit chrawitey|tp agtomhwdatecdiesxtrh chiengli. xki adsliviary,. thipresent

architecture js particuylarly advantageous jn i
piegonghe hRukel v By M HREES T mges having two or
th As\iapii on of power is reduced (e.g., in
nn§§§%Q§§€§§es th%t i ncl ude i magers having linited

battery power). [0060] FIG 6 shows system 600, a

typi f63dr oc eshiitiomdlye thesiyiséraiornmdy hitiige dleerhaleUdRuisy for

i mager device 610 constructed in accordance with an
entseaireHing/dircetieg pigpdn froondisatled r¢aslout pleaiey tadenabéadl readout

610, may be t devi 110.d L bed .ab i th c e
ot 200 sl it e S ahe 1 S QuGR T ¥ BBl within
r efgeE eMdd &nﬁﬂl@ané -hofd(@imiﬁﬁ c?{gg@ﬁﬁ?@ﬁﬁ%a&?@i gﬁams not being

systens, which may enpl oy the ger device

I nehaloled, aid dioettt siginadstoat ¢lannels eopritded sopsib@NBhaitRANEIkRough
systens, scanners, machine vision systens, vehicle

nawcsatbicdrin gglsranesg to vednsing dieapiaberf pixelsisad frome ghe pixel array
f%tsqtygu “zinaguzg Qslii;?r%%ﬁe’sxgﬁr%g&i, tﬁ(tt ?Jvc}nrigg Lfseﬁotsé%sl}rr?irtrgd, and
alternative approaches may be utilized and still maintain the spirit of the

invention.

[0064] The processes and devices described above illustrate preferred
methods and typical devices of many that could be used and produced. The
above description 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. Any modification, though presently unforeseeable, of
the present invention that comes within the spirit and scope of the following

claims should be considered part of the present invention.
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detection systens, inmage stabilization systens, and
ot hers. [0061] System 600 includes a centra

w@r@smsrBng unit (CPU) 602 that communi cates wWed1US2004/042285
various devices over a bus 620. Some of the devices
connected to the bus 620 provide comuni cation into
and out of the system 600, illustratively including an
i nput/output (I/0O device 606 and i mager device 610.

- helgoo%%g' Ce%ﬁ&qpﬁu&fgjﬁ%dglasonéﬁgn H@si&%QOch%tjr?gcre%sé?%%ttcrs

i1l ustratively 1’nc a random access

60 tdmloff tlld Utte@B2ategizd one or nore peri pheral nenory
devi ces such as a floppy disk drive 614 and conpact
disk (CD) drive 616. The inmager device 610 may be
conbi ned with aprocessor, such as a CPU, digital

signal processor, or mcroprocessor, in a single
integrated circuit. [0062] The present invention has
been illustrated as having two out put channel s ChA,
ChB. It should be appreciated that the present

i nvention may be used with i magers having nore than
two channels. Essentially, all that would be required
is for the swtch 198 to be connected to nore col ums
and colum S/Hcircuitry to accomodate die extra
channels. In addition, the present invention may be
used with black and white and grayscal ei magers havi ng
two or nore output channels. [0063] Additionally, the
invention may utilize alternative circuitry for
controlling/directing signals from di sabl ed readout
chains to enabl ed readout chains and still maintain
the spirit of the invention. For exanple, circuits

wi thin the colum sanple and hold circuitry conpensate
for readout chains not being enabl ed, and direct
signal s on channels to enabl ed readout chai ns.

Al t hough described in reference to reducing the nunber
of pixels read fromthe pixel array by utilizing a
"ski pnode" approach, the invention is not so limted,
and
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alternative approaches may be utilized and still

mai ntain the spirit of the invention. [0064] The
w@rasmsres and devi ces descri bed above il ustredEUS2004/042285

preferred nmethods and typical devices of many that

.coul d be used and produced. The above description and

drawi ngs il lustrate enbodi nents, which achieve the

obj ects, features, and advantages of the present

i nvengio bt hS ot i ntended that the

pr esgfn't mg‘ﬁ%{g‘\é?‘%‘é&%ﬂ“ é‘?@g limted to the

above-described and illustrated enbodi nents. Any

modi fi gpixebaerag;hough presently unforeseeable, of the

present invention that cones within the spirit and

scope of the follow ng clains shoul d be consi dered

part ofirst aad secondricadontehaingnado65] What is cl ai ned

as new and desired to be protected by Letters Patent

of the_United. St.ates is: 1., An jnager. device

copr i 8PRYET SEHE pUlingid pRelaE el i e And deqnd readout

chai ns; —anghagnsSd Sding bp&dble, GPY Rk %c&?k&c@ﬁoﬁi@saiagb&y array to

with said first and second readout chains and bein

oper abl e, said first and secondacadantchuink and biethgpopeedbleyinaysecond

to said first and second readout chai ns and_bei ndg

oper abl e, TRds, mypie spist pixel yraydopme efspid fyskand secpng

to one of rseaigl féﬂrsts and second readout chains. 2. The

i mager devi 3% TS m 1, wherein said switch circuit

iIs located with the colum sanple and hold circuity.

3. The i MHgEImARY deAcObf hidh M WheLsAd Bl Eir&i fsScated with

circuit is |ocated between the colum sanple and hol d

circuity athd cohirdnfsample adchadcondity.eadout chains. 4 .

The i mager device of claim1, wherein said switch

cire Ué.t f’fﬁct Ql%rger device of claim 1, wherein said switch circuit is located
between the column sample and hold circuity and said first and

second readout chains.

4.  The imager device of claim 1, wherein said switch circuit further

comprises:

first and second multiplexer switches for receiving signals from said pixel

array and providing said signals to said readout chains.

5.  The imager device of claim 1, further comprising a control circuit for
controlling said switch circuit to operate in said first and second

modes.

6.  The imager device of claim 4, further comprising a control circuit for
controlling said switch circuit to operate in said first and second

modes.
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conprises: first and second multipl exer swi tches for

receiving signals fromsaid pixel array and providing
weaid/osignal s t o sai d readout chains. 5. The i paD®82004/042285

device of claim1, further conprising a contro

circuit for controlling said switch circuit to operate

in said first and second nodes. 6 . The imager device

of claim4 , further conprising a control circuit for

claima . further conprisi
st ananQuideg Gl Ol oRh i b AT Mgl hotd

6, furthetir@afprcoaphed tsdwpdesadd fixeDargayCaddCdaid fivst and second
coupl ed between said pixel array and said first and
second resaidout channs. 8. The i mager device of claim

6, further conprising row control circuitry coupled to

sai d_pi x arra or controlli.ng row access to said . .
o1 e ar T gk dlics G i fb PO ROTTRSR RS EOV FORYbsircuitry
conprisin ant:r ol . CJ i

and ot d ¢ TAcH T sAPH @ arel K Lot PR SR SRRl el
circuitryarrdf). The inmager device of claim3, wherein

each readout chain conprises an anplifier. 11. The

i mager device of claim3, wherein each readout chain
conpPi sesheimager dsyice of @l furthercampaising golumecontrol

i mger device of claim3, er ej ach readout chain
compr i ses Ay soupligdo spmbletd Rold farcuiraCios coprolling the
3, wherei gyfgehntaRlQ ¢rcGilgl M conpri ses an

10.  The imager device of claim 3, wherein each readout chain comprises

an amplifier.

11.  The imager device of claim 3, wherein each readout chain comprises an

analog-to-digital converter.

12. The imager device of claim 3, wherein each readout chain comprises a

gain stage.

13.  The imager device of claim 3, wherein each readout claim comprises an

amplifier, an analog-to-digital converter, and a gain stage.
14.  An imager device comprising;:

a plurality of pixels arranged in at least a first and second column, each
column having a column line to which pixels in the column can be

connected;

first and second readout chains for reading out signals output from the

pixels on said column lines; and
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anplifier, an analog-to-digital converter, and a gain

stage. 14. An imager device conprising: a plurality of
w@Roosloe7280 r anged in at least a first and seconBCT/OB20031042285

each columm having a columm line to which pixels in

the columm can be connected; first and second readout

chains for reading out signals output fromthe pixels

on said colum lines; anda nultipl exer respectively

coupl i NG ufiilekes b spettively @uphhg SAdLoliha lindddf S&E ARE and
colums wth said first® and sécond readout chains in a

first nodaeecdmd @lsmaendhnadkefirstmipidcogd seddduc chainmin a first

lines of said first and second columms to one of sajd
first andmedoiyaseandunodhgonpling said ralimpriges ofeid st and

of claiml14 erein the plurality of, pixels conprises

an array S?Co l‘é'ﬁ‘é‘ﬁ%%f’i}gﬁgfaé‘i‘ ﬁ{)%g iaﬁg Sgcé’r’ﬁ%c%ﬁ%?}ﬁrg)c&ams‘

pi xel s. 16. The i mager device of claim 14, wherein

sai qsmul Th@'iﬁ?égér iUl BY vwHéeéln tth@ LAl @ Hixels comprises
associated with a first pixel type are read out by

sai d fir stanraeagaftcosipidmeraary meghakide sémmopidnaior pyxeks.
different than the first pixel type are read out by

sai q secqpd .readoyt .chain. 17. The .inmager deyice. of

ol aifh 16 L AGBRErTAg e 96%1951%%1]1&,%@6@196@ uliplEE s Controlled
pi xel col i.xel.: - At . fi .
pi xel t ypg[lldg a tts{églggta%%gjcgé%cgﬁgﬂﬁ .h‘ﬁé‘i [B l?:%lr}géé]grfsr %g(ﬁ'{%gt by said
i mager deVir@erefdot! chiaiit akfel sighiy 6f dpitkélaypé HifferdtitBhn the first
type is a first pixel color and the pixel type other

t han the fpixed typsi acelreadypus byonjst seserd seadonticlaaia. t hird

pi xel colors. 19. The inmager device of claim 14,
further GOmRCL SLrgkd SORLESlG St okl nE RARSELF % SWhe pise
color and the pixel type other than the first pixel type is at least a

second pixel color.

18.  The imager device of claim 16, wherein the first pixel type is a first pixel
color and the pixel type other than the first pixel type comprises

second and third pixel colors.
19.  The imager device of claim 14, further comprising:

a control circuit connected to and supplying control signals to said

multiplexer; and

a column decoder for controlling said multiplexer to operate in said first

and second mode.

20. The imager device of claim 19, wherein each readout chain includes at

least one readout amplifier.
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mul ti pl exer; and a col um decoder for controlling said

mul tiplexer to operate in said first and second node.
w@00050bm80 mager devi ce of claim 19, wherein eardm/US2004/042285

readout chain includes at |east one readout

anplifier.21. The imager device of claim14, wherein

each readout chain conprises a gain stage circuit. 22.

The i mager device of claim 21, wherein said gain stage

cireuit A : . 0. i £ :
25, S THEUHEERS Blict SRR 1R, SfloReilc e B! ol comprises
r eadout cgﬁhata{g@rﬂaﬁch&es an analog to digital converter
circuit. 24. The inmager of claim 14, wherein each

readout chain conprises an anplifier, analog to

di g22al Theiveges EEEM efickimZdd whegrin saidtgaiestagacirayit includes

i mager devilce conpri si ng: a Ehur ality of pixels

arranged PhRPtOSCEIHESREARMPUBf urm havi ng a respective
colum line to which the pixels in the colum can be

conpgct egpe ﬁn%&r&k&.c@bf ¥asth 14€3dRWin €hal Radber cHa%@gJ)rﬁEriscs
out signals output fromsaid pixels; and a

mul ti pl exangndbgeaidigifabconwarmricirguiti n one operati ng
node, each of said N colum lines to one of said

Yr eadout,_chai ns and, .in anot her operat,i ng node, .
coupfti ngTBadRagsr %&ia&nr}%amﬁg cagh gradopt chaip sgpprises an

a1 AR 3P a R SR 2 ot 43St

device of claim 25, wherein in said another operating
nmodes. sahd ihgadddviceddmpissin@t | ncluded in said X

readout chains are
a plurality of pixels arranged in N columns, each column having a respective

column line to which the pixels in the column can be connected;

a plurality Y of readout chains for reading out signals output from said

pixels; and

a multiplexing circuit for coupling, in one operating mode, each of said N
column lines to one of said Y readout chains and, in another operating
mode, coupling each of said N columns to one of X readout chains,
wherein said X readout chains are a subset of said plurality Y of

readout chains.

26. The imager device of claim 25, wherein in said another operating mode,
said Y readout chains not included in said X readout chains are

disabled.

27.  The imager device of claim 25, wherein the first operating mode is a
readout operation in which all of said Y readout chains are enabled

and in the another operating mode only X readout chains are enabled.
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di sabl ed. 27. The imager device of claim?25, wherein

the first operating node is a readout operation in
wobésiherBd of said Yreadout chains are enabl edpemndsSiond/042285

t he anot her operating node only X readout chains are

enabl ed. 28. An i mager device conprising: first and

second readout chains for reading out signals output

fromcolum lines of a pixel array; a multiplexer

couphé ng [ I l-i amcth said first and second

rea Jﬁt gﬁg?ﬂ§%géﬁgEgCPg§§%u “control circuit for

controlling, enabling and disabling said first and

secondfirseaddyécaridaicadouradaihs dor rRadioganatsigiglsrtagput 28m column

The i mager device of claim 28, wherein said readout

control cilirgiaf qipxedpeeEbl e in first node to enable

said first and second readout chains, and is operable

in a seco de to,enable said first re ut chain

anddt S unEeERPEeBuBRAR TG orh M SRR w fiing readour
devi ce of glghdmrd Wherein said nmultiplexer is

operable, in afirst node, to respectively couple said
colum lines to said first and second readout chains

31. The réadmge conevl decudtf foc kantrolifg, evudliegandafidbling said first
mul ti pl exer |s operable, jn a second node, to couple

Sai d 11 rstahircend sreoubrhRs PAREON 3 eREEne By,

first and second readout chains. 32. An inmger device

COPE5 5| 5 U8V ELPUNELS, BHERNIEEY KDBDECLARN i

col um | idnﬁpér@bl‘éﬁ’ih st thadd ® bl Qid fistiBd Se@dnB&eadout chains,
connect ed;
and is operable in a second mode to enable said first readout chain

and disable said second readout chain.

30.  The imager device of claim 28, wherein said multiplexer is operable, in a
first mode, to respectively couple said column lines to said first and

second readout chains

31.  The imager device of claim 30, wherein said multiplexer is operable, in a
second mode, to couple said first and second column lines to one of

said first and second readout chains.
32.  Animager device comprising;:

an array of pixels arranged in m columns and n rows, each of said m
columns having a respective column line to which pixels in the

column can be connected;
a row control circuit coupled to and controlling access to said rows;

a column control circuit coupled to and controlling access to said columns;
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a row control circuit coupled to and controlling
access to said rows; a colum control circuit coupled

wo o00ana7280nt rol | i ng access to said col ums; fi rB¢T/@88104/042285
second readout chains for readi ng out signals output
fromsaid array of pixels on said colum lines; and a
mul ti pl exer coupling said columm lines with a first
and second readout chains and is operable, in first

R

colum Tines 10 sal oute

and i s operablofpitels éh 588 @ORnPHRes; hAd I espect i vel y
couple said first and second colum |ines to one of

said first and second readout chains. 33. The device

of cl a4 muBdplexsreouphng sdid cobunm bines with aifirstdnd sesond readout
operable, in saiq.first node.to enable reading from nj

rows, and Cﬁ@naagaatb%%rablﬁ, LR e FroRRe Ve GRUBsaLd first
readi ng fr ' g{n‘g( il S , .
where mi sagglts_glr%gw@nu 4. c?ﬁgsgg\sﬁr%te&?fgcg@gq %aggapghams and is
wher ei n i rppeaitle, S8 GGRELADAReSE EbsprtivelRicOupRadid firs@dhd

al ternating fashion between readi ng two adjacent rows

and ski ppisaepridyeolanindirestto opeof s@8 firftrrmddevond raaflout chains.
claim 32, wherein said columm control circuit is

operabl e, ,in, said_.fjrst e t.o enable reading fromn' .
col Giins. THRGISVEe SelaiDI 1, Wipraf g g g qaCus s operable, in
enabl e reag; . . "o .
o er o S it £ORL Ko cRRbIeTERiind HREnF rol A opBRRle, in
wher ei n i Baislaedod Al wagablexaiding Glomihs’ adves, fnetkde Y’ is less
an alternating fashion between readi ng two adj acent

col ums artbam kY ppidhyheyoma i saeest ieol urms. 37, The
devi ce of claim 33, wherein said colunmm contro

?Ie; | In:] P‘?ﬂgo cﬁfc@%&"?%&ﬁal d r%ilgriliégag%f%é{do m%Hg,bslaled rows are read
in an alternating fashion between reading two adjacent rows and

skipping two adjacent rows.

35.  The device of claim 32, wherein said column control circuit is operable,
in said first mode to enable reading from n’ columns, and is operable,
in said second mode to enable reading from n’’ columns, where n’’ is

less than n’, where n’ is at most n.

36.  The device of claim 35, wherein in said second mode, said columns are
read in an alternating fashion between reading two adjacent columns

and skipping two adjacent columns.

37.  The device of claim 33, wherein said column control circuit is operable,
in said first mode to enable reading from n’ columns, and is operable,
in said second mode to enable reading from n’’ columns, where n”’ is

less than n’, where n’ is at most n.
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in said second node to enable reading fromn" col ums,

where n" is less than n', where n' is at nost n.38.
wdb@sdersce of claim 35, wherein in said SecoOnPCTOS®N4/042285

said colums are read in an alternating fashion

bet ween readi ng two adj acent col umms and ski ppi ng two

adj acent columms, and said rows are read in an

alternating fashion between reading two adjacent rows

and ki PPTRYAENG SEUIAREDS, WR¥En iR%aid REoSEHIKR, Ofid columns are

claim32, turther conprising a readout control circuit

for cont r otdatrig an aitadnating fashibrobaalekn nepdimg dvd adpterardlumns

second readout chains, said readout control circuit, is

oper abl e i adskipPipEtye adipgent eplamap, andsaidirawsrage repddn an

second readout chains., and is operable in said second. .
node to englg‘?rga%% ESI?HOP%&W%%%B?E&%O@ fal nh fosvz‘sllsrﬁnedq SQP ping
sai d secong, ggdedtc (6hai n. 40. The device of claim 39,
further conprising a readout control circuit for

control ling, enabling and disabling said first and

secoBd. r eBbedevichaf dsim 823 fiirtheadomprisiogtarroddaitreontrol tigcuit for

operable in said first node to enable said first and
second r eafdRfFOlEAgG; ¢iabliggand dissp %Bar“é%ifﬁ‘i agdjsgeangkisadout

nmode to en%%i:gs E%iddrci o&?%oﬁ%%ﬁ&%uﬁflg? Qra%{%dindsiaf{fg%SFmOdc to

sai d secon adout C SSOr Ssys

conpri si NgenblP5H8 Btk Ahd sddtfhdRad HRIYAMENIER operable in said
conprising: a control circuit connected to and

suppl yi ng saondohodd gnatable saidsfirsd readiont phan end alidble said second
col umm decoder controlling said nultiplexer to operate

in said fiF@doghehdRcond node: a plurality of pixels

arranged in at least a first and second col um,

40. The device of claim 39, further comprising a readout control circuit for
controlling, enabling and disabling said first and second readout
chains, said readout control circuit is operable in said first mode to
enable said first and second readout chains, and is operable in said
second mode to enable said first readout chain and disable said second

readout chain.
41. A processor system comprising:
a processor; and
an imager device comprising:

a control circuit connected to and supplying control signals to said
multiplexer and a column decoder controlling said multiplexer

to operate in said first and second mode;
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each columm having a columm line to which pixels in

the columm can be connected; first and second readout
w@ba@sns728@r readi ng out signals output from t heCpUS®OE042285

on said colum lines; and a multiplexer respectively

coupling said columm lines of said first and second

columms with said first and second readout chains in a

first node, in a second node, coupling said colum

lines of saj gg{;%lit?tof lssﬁ'i:ﬁ%‘édﬁlayﬂgsct A SrsONR1 &cos@icflumn,

first and se eadout chains. 42. The system of

clai m 41, wher edaghicbRinph haeihgtaycobimpilixelts widetppixeBdn alne
array of conplenmentary netal oxide sem conductor

pi xel s. 43. Thecodymneandic @naesiedl, wherein said

mul tiplexer is controlled such that signals associated
wth afirs ixel type are read qut by. said first

r eadout cha{iﬁgﬁ'ﬁ‘gs%ci 4rCadgt Cgla’&sg%'i re?é'f)’go qfs%%lfaganutput from
than the first @kﬁﬁhﬂ@&ﬁ@d@&%hﬁﬁﬁ@@ﬂ&aBM said second
readout chain. 44" The systemof claim4l, wherein the

first pixel type is a first pixel color and the pixel
type ot her #badtipleserf espxictipely ebuplyppesaid coltimnelbisds of said first and

second pi xel color. 45 The syst, of claim 41, L.
wherein the fir$copd gelumns gaig rytragl sgritd Teagpyy chains in a

d the pixel | | X8 i
comr 1 seb. secortioRmpenin 4 Enleds, sPhoRlgSid fdfn lines of

system of cl ai ndadd first Uh8 REJonUTNIhAE BYon@of Qi KRk and second
circuit connected to and supplying control signals to

sai d mul tipl exereadamdehasms. d col unm decoder controlling
said multiplexer to operate in said first

42. The system of claim 41, wherein the plurality of pixels comprises an

array of complementary metal oxide semiconductor pixels.

43.  The system of claim 41, wherein said multiplexer is controlled such that
signals associated with a first pixel type are read out by said first
readout chain and signals of a pixel type different than the first pixel

type are feadout by said second readout chain.

44, The system of claim 41, wherein the first pixel type is a first pixel color
and the pixel type other than the first pixel type is at least a second

pixel color.

45. The system of claim 41, wherein the first pixel type is a first pixel color
and the pixel type other than the first pixel type comprises second and
third pixel colors.

46. The system of claim 41, further comprising:

a control circuit connected to and supplying control signals to said
multiplexer, and
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and second node. 47. The system of claim4l, wherein

said f

irst readout chain conprises a readout circuit.

wd&o0shhesseyst em of claim 47, wherein said readpOr/US2004/042285

circui

t includes at |east one readout anplifier. 49.

The system of claim 41, wherein said first readout

chai n

conprises a gain stage circuit. 50. The system

of claim 49, wherein said gain stage circuit includes

ot | eaeLi 08RG 8 PR AR Ll BT SRR i i

cl aim41l,

reitn sard Tirst

an anal og ahd setdtid mbdeonversion circuit. 52. A

processor system conprising: a processor; and an

i mager device conprising: a plurality of pixels

ar r diged Tihe spsteml efrelm 4laovhasehsaid firaticadout chaspearnpuises a
col umm Iingﬁ}o whi ch the pixels in the colum can be

connect ed:'®

out si

WtsHaHtty Yof readout chains for reading
gnal s output fromsaid pixels; and a

mul tggp! e’ﬁh@%}/&&ﬁ%ﬁ diaifnOf7 GAHRERGid &Qd&ﬁecngeggﬁé&h&& at least

nmode,

each of said N coldm lines to one o

Yr eadout cneirasdandmplifieanot her operating node,

coupl i

ng each of said N colums to one of X readout

chai ns, wherein said X readout chains are a subset of
sai &%l ulaeisysremaf daimablyiwhaseinsaid fiyst regdeutghairpeerpprises a
syst em of cla&gg?étlwperein in said anot her operating

node,

sai V¥

dout ¢hains not included in said X

readout chains are

50.

51.

52.

The system of claim 49, wherein said gain stage circuit includes at least

one gain stage amplifier.

The system of claim 41, wherein said first readout chain comprises an

analog to digital conversion circuit.
A processor system comprising;:
a processor; and
an imager device comprising;:

a plurality of pixels arranged in N columns, each column having a respective

column line to which the pixels in the column can be connected;

a plurality Y of readout chains for reading out signals output from said

pixels; and

a multiplexing circuit for coupling, in one operating mode, each of said N
column lines to one of said Y readout chains and, in another operating

mode, coupling each of said N columns to one of X readout chains,
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di sabl ed. 54. The processor system of claim52,
wherein the first operating node is a readout
wopasatizen i n which all of saidYreadout chai nSPET/@S2004/042285
enabl ed and in the another operating node only X
readout chains are enabled. 55. A processor system
conprising: a processor; and an inmager device
conprising: first and second readout chains for
readi ng owthegtignaidsX ectidout chiigsmued sitet! MRS pHiradity Y of
pi xel array; a multiplexer coupling said colum I|ines
with sai dré¢ddosit chmas.second readout chains; and a
readout control circuit for controlling, enabling and

dIS [ said first and con dout. chaj ns based

0" 3R opPE PrREr i e B G B9 GRRUE: g Biepit Opcrating
Cl al m 55, Nh&! €hill Y AladonEatRN &QHHBEL:?FA 54 reh@out chains are
operable in fi'rst node to ena e sai I rst ang secon
readout chiwabkd.and is operable in a second node to
enabl e said first readout chain and di sable said
second re dout chai n. rocessor  system of

cl aidth ?%qswrssmtamnseﬁ fl ‘f’ ffremcfbe |ﬁz§’i¥l qpcrqtl:ngamode is a

first nDd ctlv 59 ol.umm. | i nes
to said f??as O%t §%3e88n3 8H§¥ é utfl?éllns arc’enabled
Processor ,adsh QH@ Qrﬁotﬁkﬁbﬁérﬁﬁng WkicCbly §{3t'c§’d(5ﬂt| éHaHls e«&‘ceEnablcd

is operable, in a second node; to couple said first
and second colum lines to one of said first and
secOhd r daptoatssahgistesn caAprigingr ocessor system
conprising: a processor; and

a processor; and
.an imager device comprising;:

first and second readout chains for reading out signals output from

column lines of a pixel array;

a multiplexer coupling said column lines with said first and second

readout chains; and

a readout control circuit for controlling, enabling and disabling said first

and second readout chains based on an operating mode.

56.  The processor system of claim 55, wherein said readout control circuit is
operable in first mode to enable said first and second readout chains,
and is operable in a second mode to enable said first readout chain

and disable said second readout chain.

57.  The processor system of claim 55, wherein said multiplexer is operable,
in a first mode, to respectively couple said column lines to said first

and second readout chains
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an i mager device conprising: an array of pixels
arranged in n colums and mrows, each of said m
wa@elodnrmshavi ng a respective colum |ine to whPChusS2004/042285
pi xel s in the colum can be connected; a row contro
circuit coupled to and controlling access to said
rows; a column control circuit coupled to and
controlling access to said colums; first and second
r eaggut ‘T‘B@ ScdsS¥r sg&@ﬁil' &l;gi'ht 52 \gl'i'&}tﬁl Qu Hfﬁtl%ﬁlf:%ﬂs operable,
sai array pi xel § on sai d col’umm Tines;
nul ti pl exéfi age¢tdld m@ds aiodcciplaisad Fitse afid 8bddndsaul@mbilir&s to one
and second readout chains and is operable, in first
nmode, to rcéspddirstasidseconpreadent ehding.st and second
colum lines to said first and second readout chains
and _l,s operable, i second node, to couple said
firdl an lggfgﬁgr%@Fﬁﬁﬁmppﬂgggto one of said first and
second readout chains. 60. The system of claim59,
wher ei fp@rbdof;afidcontrol circuit is operable, in said
first nnde to enable reading fromm rows, and is
operabl e, insaid second node to enable reading fromni
rows, amhigragentleviee temprisingn m, and where mi is at
nost m 61. The system of cIain160 wherein in said

second node, said rows are reag. ap alternat|n%

fashi on bet R R Ht%ﬁ? rORPpiAchf said
two adj acent r OV\% ofifmnd vau? écﬁﬁmnﬁﬁlc twgﬁhﬁhxcls in
sai d col um contr circult era e, I n sai iIrs

nmode to enabl e ngadbngnﬁtgﬂbecoﬁﬁ@ﬂaﬂs and i s
oper abl e,

a row control circuit coupled to and controlling access to said

rows;

a column control circuit coupled to and controlling access to said

columns;

first and second readout chains for reading out signals output from

said array of pixels on said column lines; and

a multiplexer coupling said column lines with said first and second
readout chains and is operable, in first mode, to respectively
couple said first and second column lines to said first and
second readout chains and is operable, in a second mode, to
couple said first and second column lines to one of said first

and second readout chains.

60.  The system of claim 59, wherein said row control circuit is operable, in

said first mode to enable reading from m’ rows, and is operable, in
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in said second node to enable reading fromn" col ums,

where n" is less than n', where n' is at nost n . 63.
wab@ssyrsem of claimb59, wherein in said SecoOnPCTOS®N4/042285

said colums are read in an alternating fashion

bet ween readi ng two adj acent col umms and ski ppi ng two

adj acent columms. 64. The system of claim60, wherein

said colum control circuit is operable, in said first

node to eRgblsecoiRPRiodd th eAABIE reddMg Bfh mATbwsS where m”” is less
operable, in said second node to enable reading from

n" col umshamhdy smchvhes hesst tiishmm' , where n' i s at
nost n. 65. The system of claim62, wherein in said

o HE e B S SRS B e
ki ppi dj i dyd
o 2 70,0 L R B SR SRS U S

rows and skippRigevd ¥dja@gik 36wt rows. 66. The system of
claimb59, further conprising a readout control circuit

for controlling, enabl igg and disabling said first and
sec®dd r dagouttenrefideim hivhareadeidcaleomnrcontiol eisait isioperable,

operable i.n sgid first node .to enable said, first gnd
sgcond r eé’@léﬂg fgﬁdflﬂé? o FpbiG T P R ﬁoéﬁpH%éeaﬁ%OP”ablca

node to e . ' [ chay 6l '@ﬁﬁl ’
sai d secozggélgz;g%dlj{ta cbg?trt}(.) E@%.qgk#?e ggggfnaofglc al fnalggfcn ®
further caoemth& Y whekeatiout negnhrol circuit for

control ling, enabling and disabling said first and

second readout chains, said readout, control circuit is
opePabl e Tibg systrm ofiglaim Hhgehareind spidesceendimode staichgpiumns are

d d hai . i. bl e i.. id d
rode to onet i SRR A BrigndRFL AR Ratdei Ve i RRr Cotumns

sai d secongqd skipping two adjacent columns.

64. The system of claim 60, wherein said column control circuit is operable,
in said first mode to enable reading from n’ columns, and is operable,
in said second mode to enable reading from n”’ columns, where n’’ is

less than n’, where n’ is at most n.

65. The system of claim 62, wherein in said second mode, said columns are
read in an alternating fashion between reading two adjacent columns
and skipping two adjacent columns, and said rows are read in an
alternating fashion between reading two adjacent rows and skipping

two adjacent rows.

66.  The system of claim 59, further comprising a readout control circuit for
controlling, enabling and disabling said first and second readout
chains, said readout control circuit is operable in said first mode to

enable said first and second readout chains, and is operable in said
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readout chain. 68. A nethod of operating an inmager
devi ce, said nethod conprising the steps of:

w@dopb28mg si gnal s associated with a first piRret/us30p€042285
associated with a first colum of pixels to a first
channel ; outputting signals associated with a second
pi xel type associated with a second columm of pixels
to a second channel; in a first node, directing

si gnal s f seddndainddé itd ehatslb sdid drsttreadift Bhirfardd disiblesdd second
second readout chain, directing signals fromsaid

second chaeadelutichainhe ot her of said first and second
readout chain; and in a second node, directing signals

fro aig,first a ec channel s .to one of said , . .
e o e it e e A P brapriting  Hastays goptrol circuit for
cl ai m 68, i i1d: i r ' ' '

roae furt SORERHI, SRl &R dlaitaSEid i bl Rcbhliladouc

one of saicHaink)said AAdosEssHrEdb] Icrad® i opdtablBsn s dpdtimede to
said second channel to the other of said first and
second r ezaable seiddfirssartdsecaned reasiont ghains,68d inkperable in said

said step of djrecting i,n a. ond de further, .
Compri ses SERAY MRGE SarElE Fuf Tk feadiatirhaty anshisablp said second
one of saifg {jkshai@nd second readout chains. 71. The

nmet hod of clairm 70, wherein said step of coupling
conprises: determ ning whether said imager is in a

secodd mAcegthariof dpdritingarthagenideeide t sart metidantpidsing the
node is true, determ ning which of said first and

second redf®s©fchai ns is enabled. 72. The nethod of

claim 68, further conprising: storing signals

gf’z?gb(gl}tgg%vﬂc‘gtesqgéﬁsl st&'iétseﬁ W& Iﬁrstt el It}ppcaasg(;criasﬁt:d with a first

column of pixels to a first channel;

outputting signals associated with a second pixel type associated with a

second column of pixels to a second channel;

in a first mode, directing signals from said first channel to one of a first and
second readout chain, directing signals from said second channel to

the other of said first and second readout chain; and

in a second mode, directing signals from said first and second channels to

one of said first and second readout chains.

69. The method of claim 68, wherein said step of directing in a first mode
further comprises coupling said first channel to one of said first and
second readout chains, coupling said second channel to the other of

said first and second readout chains.
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associated with said first colum of pixels; and
storing signals associated with a type other than the

wa boosiepBxel type in a second storage devi ce aBGDURADEM2285
with said second colum of pixels. 73. A nethod of
operating an i mager device, said nmethod conprising the
steps of: in a first node, reading signhals associ ated
with a first group of pixels froma pixel array; in a

secgid ngke, médiadioT$8s wWiBalS sAd sepi it chhg h & s&@ndniflode
group of pixels froma pixel array, where said second

group of pustbescagpases apeplingohid fist aad skcdondshagnd up oof of said
pi xels; o utting signals associated with said first
group of pif SFgo’é‘L?Faa?mag?ai“}sst and second readout

chai ns; and outputting signals associated with said

secend g [ t ] I gl
eadaat ansinethol ofieim 70, WxGlh o5t o o Taphl cBRGORE:
conprising in a second node, disabling one of said

first deernsiaggnethethacsiid imigerisin o/Secoddhenadst; and of

claim 74, wherein said step of outputting signals
associated with, said second group of pixels further, )
conpr i EBdS ée&eémm% f??@t &ﬁisé‘FP Mg ds Fhe,determiniigonhigh of said

readout chajns i I i rectin kgnals fromsaid
second gr %%Jt%lfd%lc(%g(?gca? guﬁ eamesnlgﬁfl%odg%f said first
and second readout chains. 76. The nethod of claim 73,

wher7ai N Thienétheld oficliBags, figrthdrdidmprisagsoci ated with

said second group of pixels further conprises: reading
from pi xel s of some of the colums of said pixe

ar r ay . stqring yigaalyessecidtegf wich sdichfirs, pive eypsi in sstuististotagp device

of reading signals.associate .
Ussochited widh aid first coqumn of pixels; and

storing signals associated with a type other than the first pixel type in a

second storage device associated with said second column of pixels.

73. A method of operating an imager device, said method comprising the

steps of:

in a first mode, reading signals associated with a first group of pixels from a

pixel array;

in a second mode, reading signals associated with a second group of pixels
from a pixel array, where said second group of pixels is a subset of the

said first group of pixels;

outputting signals associated with said first group of pixels to any of a first

and second readout chains; and

outputting signals associated with said second group of pixels to one of said

first and second readout chains.
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with said second group of pixels further conprises:
reading from pi xel s of sone of the rows of said pixel

w@reooap7288. The met hod of claim 73, wherein saPdI/SsmP4/042285

of reading signals associated with said second group
of pixels further conprises: reading from pi xels of
al ternating adjacent pairs of columns of said pixel
array. 79. The method of claim 73, wherein said step
of 7éadi Tihe siqghad sf alasw F3afertharicomming; inecendnd naide,
of pixels further conprises: reading from pi xels of
al t er nat i Ajablijgernef sud At gnd sespndgradenthginge|
array. 80. The method of claim 78, wherein said step

of 782! 9. B3 3¢ ARRATALALIA Ly SRR ERABNG U U

of pixels

er conpri sés: readli n

al ter nati BgogidtcdCeith sfaist ol groRPofPixedAfudihiRl ¥6prises

array.

76.

77.

78.

79.

80.

determining which of said first and second readout chains is enabled,’
directing signals from said second group of pixels to the enabled of

said first and second readout chains.

The method of claim 73, wherein said step of reading signals associated
with said second group of pixels further comprises: reading from

pixels of some of the columns of said pixel array.

The method of claim 73, wherein said step of reading signals associated
with said second group of pixels further comprises: reading from

pixels of some of the rows of said pixel array.

The method of claim 73, wherein said step of reading signals associated
with said second group of pixels further comprises: reading from

pixels of alternating adjacent pairs of columns of said pixel array.

The method of claim 73, wherein said step of reading signals associated
with said second group of pixels further comprises: reading from

pixels of alternating adjacent pairs of rows of said pixel array.

The method of claim 78, wherein said step of reading signals associated
with said second group of pixels further comprises: reading from

pixels of alternating adjacent pairs of rows of said pixel array.
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