ANTI - ECLI PSE Cl RCUI TRY W TH TRACKI NG OF FLOATI NG

DI FFUSI ON RESET LEVEL FI ELD OF | NVENTI ON [ 0001] The
wW@e@san39é nventi on rel ates generally to pixel PCT/US2006/012495

architectures for sem conductor inmagers. Mre

specifically, the present invention relates to an

antieclipse systemfor inmage sensors. BACKGROUND OF

THE I NVENTION [0002] Fig. 1 is an illustration of a

conventional four transistor (4T) pixel 100. The pi xel

100 includes a light sensitive el enent_ 101,

ADFEL-BOLIBSE GIRGEER Y, JVEF HARAGKINS 4 QI‘CFL%%@&]D&SF‘?SION
transi stors: a transferRESETSLEVEL 111, a reset

transi stor 112, a source follower transistor 113, and

a row sel ect transi . i 100 accepts a
FIRLD'OF INVENTION

TX control signal for I ng the conductivity of
the transfer transistor 111, a RST control signal for
controlling the conductivity of the reset transistor
[0001]112, ThagreserOnrvestionselatesgraeralby t%BWﬁf%*ICIhitﬁ or
_conductiyvity of the row,s? ea_téq transi.st or .114.1 Th% .
semiqasiduster imagere Mosasperficallys thg BresHyJBVentighrriates tp gL ant-
_ conductivity of the source follower transistor 113.
eclipse&y ST foit 10038% 3585 ur ce fol l ow transistor 113 is
presented at node B when the row select transistor 114

i s conducti ng. sfer and
reset transi st%‘émfﬁﬁ?@gﬁ%ﬁm\bgﬁglhby t he
floating diffusion node Cis coupled to the |ight
sensitive elenent 101 for receiving a photo g&[ﬁrat

[00023 har §ig. démenallesiration ofea tonjrentiopakiour ieansisdoe P@f@? To0. The
foll ow ng a charge . .
pixel 100 includes a light sensitive element 101, shown as a photodiode, a floating
diffusion node C, and four transistors: a transfer transistor 111, a reset transistor 112, a
source follower transistor 113, and a row select transistor 114. The pixel 100 accepts a
TX control signal for controlling the conductivity of the transfer transistor 111, a RST
control signal for controlling the conductivity of the reset transistor 112, and a ROW
control signal for controlling the conductivity of the row select transistor 114 The
voltage at the floating diffusion node C controls the conductivity of the source follower

transistor 113. The output of the source follow transistor 113 is presented at node B

when the row select transistor 114 is conducting.

[0003]  The states of the transfer and reset transistors 111, 112 determine whether the
floating diffusion node C is coupled to the light sensitive element 101 for receiving a
photo generated charge generated by the light sensitive element 101 following a charge
integration period, or a source of pixel power VAAPIX from node A during a reset

period.



integration period, or a source of pixel power VAAPI X
fromnode A during a reset period.[0004] The pixel 100
w0 2000pe3ad ed as foll ows. The RON control si gnaPCT/BS2006/012495

asserted to cause the row select transistor 114 to
conduct. At the sane tine, the RST control signal is
asserted while the TX control signal is not asserted.

oo BB AL e

caussf’ﬁl??e)mcvgtsglngggﬁmg Agz? LY V P! é& The ,ﬂtﬁ Bx’éT control signal
B NS S 3&? AT

i o 30 L UIRRST YA PRI ety Bl e t o
Ctoﬂﬁ’é §6$V@FIVAA§PI ’Pﬁ@}ﬁﬁ(@f"f@ 613( u% ?«%’é& s%gxa% ggsst atnode B. As

exp sed to I nci t an

will Baggslafiedl i rbatee el BéT@W' 1ﬂ%bﬁﬁ@(‘5t1c1r{ @it I@igfﬂz bk B is typically

charge intedration period. After the charg

coupléd 894 abludin BAE DS (Flghg O-E)énqmgei? bogi gnal is asserted.
This couples the floating diffusion node Cto the

light sensitive elenment 101. Charge flows through the

o0, 05 e A B0 R B B
asseﬁ?&? t T éhgﬂf"%en\é@lv% «ﬁém@ﬁg 1s exﬁﬁ tf’gp%lﬁﬁfﬁr% Ry g?ltf taﬂg accumulates

ar e d ere

char %a%leéi ol K€ I,Iex%}’(' bPHle fhbicRnt gggyaﬂﬂhfg a c\é{g?éeé%é/%xlﬁ%h pze)mod

ich 1s typically processe y an

AftePthe®nat-ad é’%ﬂaﬂoﬂ Abal tlféef)@'cbn@@i aLhQQ?&%tJa OFhié cbiples the

an illustr on o an | nager I nc es a

ﬂoatﬁ?i iffusion ddePC X8 tise se%@&vefé?élﬂbﬁgl(ﬁ PiCtedr @"ﬂ"o% through the
1. The pixel array 201 includes an outer regl on

’cranstﬁér tdandstot 181 anddiminieigs)thpivoithge 40fhe f&ﬁbfﬁgkﬂfﬁﬁ%n node C. The
region 201b of inmage pixels 100. Due to

pixel 100 outputs a photo signal Vsig at node B. The reset and photo signals Vrst, Vsig

are different components of the overall pixel output (i.e., Voutput = Vrst — Vsig), which

is typically processed by an imager 200 (Fig. 2) as explained in greater detail below.

[0006]  Fig. 2is an illustration of an imager 200 that includes a plurality of pixels 100,
100" forming a pixel array 201. The pixel array 201 includes an 01iter region 201a of
dark (i.e, non-image) pixels 100’ and an inner region 201b of image pixels 100. Due to
space limitations the pixel array 201 is drawn as a 4 x 4 array. One skilled in the art
would recognize that in most imagers 200, both the outer 201a and inner 201b regions of

the pixel array 201 would ordinarily include many more pixels 100", 100.

[0007]  The dark pixels 100" are essentially identical to the image pixels 100 (Fig. 1)

except they are not used to capture an image. Typically, the light sensitive element 101

3



space limtations the pixel array 201 is drawn as a 4
X 4 array. One skilled in the art would recognize that
WO poorosi39¢ mager s 200, both the outer 20la and PCFES2006/012495
201b regions of the pixel array 201 would ordinarily
i nclude many nore pixels 100", 100. [0007] The dark
pi xel s 100" are essentially identical to the inmge

of a @5 i§ellﬂf()) o éf@eld(]:é} flec?iﬁ %{i’c{txd&l&%/gelﬂr 9\#&5 usgic ngv 2, dark pixels 100"

re an i1 na

are affén C&gﬁgﬂe&- gﬁéocfoh%ﬁqg{%s % e![r'Eg'&ge éfnﬁgglis'k ik %%qe]lo{lfs%g)(?duced by the
dark3$iReldh6¢ aﬁ‘@‘t‘ﬁ»’t B th& ﬂ?o%%&;gg 4 113 fif) %ﬁqdeg%ﬁ‘raéfs%e@%%uts are

i‘'mager s the out puts y the

procédsd e nohLi 43R si A6 %‘&gﬁﬂndé‘@'daﬁkb @l {e],1 magers the
outputs are processed S non-i mage signal's to provide

a dark signal |evel. [0008] The i mager 200 al so
roood; ESaisag 200 S0 endtufesHoshgireditn o1 pinb bculfhg220, a digitl
o 5 T LBl L fisifo. me
lmaggg ?@(‘)" %%o %518 F.QL %%Sji%oé% grgmg éréélﬁrggﬁp Os\?}(egtst %{HW Yof pixels
100, 16 tForh ?ﬁ@g x%PerQ %61, $hap esfs oS igO’\@'tﬂe E&Fétlaa o St their

circuitry colunn I nes 2

reset%‘nﬂ kél AL 1SR €34 dth@ %bﬁg?ﬁ REch .’QZO‘H% Pi&in luges 215. The

S|g st, Vsig. r sig hat vveré pro u ced

colurafi dﬂ&&ﬁ@mlséﬁ{ 1d04hd hORIsGRé HEBRt Ghdl g%kél \A}gr%?é)V?étSVmg For signals
forms the pi er out put (Vrst - Vsi I ch

that weaspridedet] %rtehemﬁh@ pigel monmr@l@m:amﬂc@uﬂrg 228@136 fdrms the pixel
lines 216. The digital conversion circuit 230 converts

outpuh@/net x Msig)uvpirth isipgesdnted t therdigitplomdivegsich girtalt 230 via lines
val ues, and may include for exanple, plural
216. Fhaiddgitalsonveisien citariv23d emyertthe @mgal paktpwisdigresls 40 e
then processed by the digital processing circuit 240,
corresponding digital values, and may include for example, plural analog-to digital
converters. The digital values are then processed by the digital processing circuit 240,
which stores the processed values in the storage device 250 (for output). The controller
260 is coupled to the pixel array 201, row circuitry 210, column circuitry 220, digital
processing circuit 240, and storage device 250, and provides control signals to perform
the above described processing. Signals which are produced from a non-image pixel
100 are either not sampled and held and are not subsequently processed by the digital
conversion circuit 230, digital processing circuit 240, nor stored in the storage device

250, or are sampled and held and processed to provide a dark signal level.

[0009] A pixel 100 is susceptible to a type of distortion known as eclipsing.
Eclipsing refers to the distortion arising when a pixel outputs a pixel signal

corresponding to a dark pixel even though bright light is incident upon the pixel.
4



whi ch stores the processed values in the storage

device 250 (for output). The controller 260 is coupl ed
W0 eoobhe3pé xel array 201, row circuitry 210, cOPCITIS2006/012495

circuitry 220, digital processing circuit 240, and

storage device 250, and provides control signals to

performthe above descri bed processing. Signals which

Eclip%%fg ! odq%glg %o*}ng&&{}%nﬁi})g?%{e Hglll:régllﬁtbhﬁ-gtu @%{Ifeyl%}tlths%glsitive element
101 GhgFBARES Bk g il o SRR OB H el et ol ife Higapivel 100is
oS5 SV 568 0 Ul SETBL o BB e grouced
e 1t Sl BRSSP AR BB G S R over e
BN BREIL S o PR R PR 1 AL g s

1 .

ol IR Py eI PP o 30tin incorrect

(i.e., aRABIidHV Al REP Risel SiEnaRVrsr PHICH Rrh2EFLcANBRhE k¥sePhind photo
phot ogener at ed charge. Wil e the pi xel 100 i's

signadsiVpst} Viiggotbeeaaelyehe shgiealoliEs! .Fc e&@ﬁ{_plélpch@gzh‘b!?& and reset
phot ogener at ed charge produced by the Iight sénsitive

signadd ¥netnVsigQhay eadinbe appaxgoabtdy 0 Rotgr th@ﬂxeﬂ@ﬁitpdt (W%t — Vsig) can
spill over the transfer transistor 111 into the

therefonedtecomedipipi asintrtelydtieol@, witicls coiraspuraisets anheutpes @bltage
voltage at the floating di ffusion node and can causes

normafy assocated ovith e deuk pirelaRclipeing isoot g coreern iith rispheidto the
Vvoltage) reset signal Vrst. This, in turn, can cause

non-ippagertaxels 193 cbesaBsntheigightsensitive elaments d0bermshielded from

. ..,the sanme voltage. For exanple, the photo and reset

mmd%‘i‘@?’é?% Vrst, Vsig may each be approximately 0 volts.
The pixel output (Vrst - Vsig) can therefore becone
approximately 0 volts, which corresponds to an out put

[0010¥ ol t Ageantiectipiseycireait@andieadbeditd Mnididérdthpietelt of eclipsing. For
Eclipsing is not a concern with respect to the

example, since during an eclipse a pixel’s reset voltage will tend to drop towards zero

volts, an anti-eclipse circuit can monitor the voltage level of the reset signal. If the
voltage level drop below a threshold voltage, the anti-eclipse circuit can assume the
eclipsing may occur (or is occurring) and then correct the voltage level of the reset
sigﬁal by pulling the reset level up to a correction voltage, thereby minimizing the

eclipse effect.

[0011]  Fig. 3 is a more detailed illustration of one implementation of the column

circuitry 220 of Fig. 2 employing an anti eclipsing circuit. In the column circuitry 220,
each column line 215 associated with an image pixel 100 is coupled, via node D, to an
anti-eclipse (AE) circuit 310, a load circuit 390, and a sample and hold (SH) circuit 380.

Each SH circuit 380 is also coupled, via line 216, to the digital conversion circuit 230
5



non-i mage pi xel s 100" because their |ight sensitive

el ements 101 are shielded fromincident |ight. [0010]
wa\eooantiz9ecl i pse circuit can be used to m ni mM RPET/UR®06/012495

effect of eclipsing. For exanple, since during an

eclipse a pixel's reset voltage will tend to drop

towards zero volts, an anti-eclipse circuit can

(Fig. 35y Thelodd gt ge SR o flh%%@ﬁ%f% %z&f’%ti&? ) g the Feset Vst
ent B34 S RBIERE e PRI DG SSbbEEHEH B g e cotume
line il%v eﬂhe;gH Cult 238 taltﬁfer[Wegpélatrﬁg ek | gﬂg hohgs e xﬁélte{ge?\/eﬁl node D as

correct Ion vo mnim zi

the r@@t RS %ﬁSfor Vél% gil%]r]al A tra'}ls'.rrﬁtt@d (ﬁq aipﬁeeﬂw between the

['ustrati of o enentation o

pixelCi00GHdL fh 13&’(9 CQEUIEB% ?h@m' C.%'duﬁ‘l.%lmuﬂ@ﬁb ﬁlﬁﬁﬁ&%e the effect of

circuit. I'n the colum circuitry 220, eac
the e@ﬁ-ﬁse&ﬁ«?;ﬁﬁh@h% HbhfloBA 'tl‘i@ﬁ@lte%e’%&'no%@:% H%&Pﬂfé' I%Qet s‘lgﬁal Vrst is

node D, to an antl-ecl pse (AE) circuit 310, a

condaitedbdtw3sh ,th@Pﬁ(eﬁl@Uiaﬁmi eherlidgld Radedit (3560 IF&%%lﬁaf@%@ node D drops
Each SH circuit 380 is also coupled, via line 2I6, to

below hepretdgteralined threslsildriuringcthieto@ At bi the rdjet sihealNagg the AE
circuit 390 serves to stabilize the voltage at node D

circuits310hetaressds byr dampinp fieotdaltageiof the gesat sighahVedt to a
between a pixel 100 and a load circuit 390 via the
predefermined voltagethreshiodd. Sk this nanneg&0lipsa distrationds yninimized by
sanpl es and hol ds the volt aﬂe at node D as the reset
ensusipg thaffeghgat yoltagg depyneal falldhetow the predateniseddbresneld. In the
line 215 between the pixel 100 and the | oad circuit .
colurgygrcitHEy 420, ¢t Griimgs fne ahe @$36’ﬁ1§tQCbWMhrﬁfh¥1@é~1FW69 pixel 100 is

just GpREhe B eoREIOTS p b B Ao 1 RRPleviantaign corresponds to
an 1n§a%%gu‘i}le€ gg%ﬁgfggg\egt rh()é%lé élqg.p%% ptvtge S 188’d a.ﬁi'lougﬂ as previously

noted, some imagers may process signals from non-image pixels 100’. As shown in Fig.
3, each AE circuit 310 accepts control signals AE_SHR and AE_Vref. The function of

these signals will be explained below in connection with Fig. 4.

[0012]  Fig. 4is an illustration of an exemplary implementatioﬁ of the AE circuit 310.
The AE circuit 310 is used to selectively clamp node D to node E, thereby setting the
voltage at node D to AE_Vref minus the threshold voltage of transistor 320 (transistor
330 is operating as a switch and should not appreciably affect the voltage level at node
D). More specifically, if the pixel is outputting a reset signal and the reset signal level is
below a predetermined voltage, the AE circuit 310 clamps the voltage at node D to
AE_Vref minus the threshold voltages of transistor 320, thereby minimizing the effect of

the eclipse distortion.



bel ow a predeterm ned threshol d during the output of

the reset signal Vrst, the AE circuit 310 intervenes
whooslianspé ng t he voltage of the reset signal WGL/USWOE012495

predeterm ned voltage threshold. In this manner,

eclipse distortion is mnimzed by ensuring that the

reset voltage does not fall bel ow the predeterm ned

R R YT T o —
wh1ch‘1’!§F el%@ﬁ? t§ Gnb %of’i’rc‘ﬁe%traﬁ?gpﬁ?Aﬁgtr&r?ﬁ&og Bﬁ%’;ﬂt&% iﬁ:gggnﬂg or 320 is

1 on correspon 0o an | mager

coup fédf ﬁ\rb‘%heﬁ H%aRch @%lét@gﬁ RERIEh $n 409 is c@héfé?ﬂ%@eﬁ%s to node D.

preV|ous y noted, sone Inugers nay procesS signals

An ATH @fFedHd ‘v@Sﬁﬁge PR <8frf ﬂs%g 11@6'[ t8 Egér/]\g?ﬂe nY: @%ﬁ@gﬁﬁ&é&r 320, while

AE circuit 310 accepts co roI

a confio] Vigell AFNSHRIGpPNealto H’ﬁ?gﬁe%f GRAbwitdh Han?)%i%lj 320. .

expl ai ned bel ow i n"Connection with Fig. ]
4 is an illustration of an exenplary inplenentation of

o1 S AP B S b o cvin
e ASFRABUOE% PRl Pl et SRk BR b8 B
i 8 IO ROy BRCAEROD RS Mgt ey
be, fol 'eBE§ Ip’l(.§ 1@éﬁthétl Ect)ﬁ% FIREDfkr Pélgﬂﬁ‘f &g:g%ttgpeogg tgﬁcéec{o ro} gircuit 260

signal l'evel 1s ow a pre

(Fig. )i to&dhntroB hehes! @@@&ﬂ;ﬂ@ aN@hbaoEralit Qﬁﬂﬁﬁg él)%aﬁgyléfg £ihd holds the

m nus the threshol d voltages of transis

reset bigaaEWystniThe AR | SHR tcbatr6f §igRAl Iﬁﬁ¥ bEgefctdibs %g the control circuit
di stortion. [0013] Mor e speC|f|ca ly,” the AE Circuit

260 (Bg®@)accepts pi xel power VAAPI X at node E which is
coupl ed to one source/drain of an AE transistor 320.
The AE transistor 320 is coupled in series a switch

[OOlSLr anﬁI‘o%\/t Do 3RS Big. B, it YENbk SeGPHR: B W $8LHS3a vOltage
AE_Vref is generated by a circuit 500 from pixel power VAAPIX. The circuit 500 is
typically a resistor based voltage divider which produces the AE threshold voltage
AE_Vref from pixel power VAAPIX. In Fig. 5, the AE threshold voltage AE_Vref is
controlled by the resistance of resistors 510 and 520. The AE threshold voltage AE_Vref
is set to a predetermined level. If the voltage at node D drops below the level of the AE
threshold voltage AE_Vref while the switch transistor 330 is conducting, the AE circuit
310 clamps the voltage at node D to AE_Vref minus the threshold voltage of transistor
320.

[0016]  Thus, in order to provide an anti-eclipse function, the AE threshold voltage
AE_Vref must be set at a proper level which corresponds to an offset from the nominal

(i.e, not during an eclipse) reset signal voltage level of a pixel. Unfortunately, |

7



An AE threshol d volrage AEJVref is supplied to the

gate of the AE transistor 320, while a control signal
WORBHR3E supplied to the gate of the switch PCT/US2006/012495

transistor 320. [0014] The AE_SHR control signal is

used to activate the AE circuit 310 by causing the AE

transistor 330 to conduct only when the reset signal

semgg)ﬁﬁ lét%g ?%@%t%% cgg)llég&?%s ‘gaggelr{%%ﬁ gl%%h%a gc_ig c??ag%/ JRifferences
s B 5 P AR g s
nodé @ b lf(gisdﬁlgg F%stf ot eég? ﬂgéé}g%lﬁ x{??{;’élg%s %ﬁg ajA‘I%I_S%ﬁﬁl may alter
nom@r@dltré@t S %bltﬁ%él’le%l dRATHAL %He Pi/ea'i 981t9gé‘ Iélgl%g fS1thERB threshold

Fi g. 2) SO refterring _
1 e Ytk @
g

levelldfethe AR threstdlE vicital¥ Biggal, lthier@ i§ 8 esire ranaaffe%q P hh3%@i-eclipse
di vi der whi ch produces the AE threshold voltage

circubEd Wikl mimionzes pedt mavefactiAitig| odlibtdtidrisy. 5, the AE
threshol d voltage AE Vref is controlled by the
resi stance of resistors 510 and 520. The AE threshold
voltage AE Vref is set to a predetermned |evel. I|f
the voltage at node D drops below the |evel of the AE
t hreshol d voltage AEJVref while the switch transistor

330 i s conducti nQUMmlﬁz(YFTﬁEIN%E%I it s the

voltage at node D to AE Vref mnus t reshol d

vol t age of tranS|stor 320. [0016] Thus, in order to
the AE thr eshol d

anti - nction,
[00175 (r) |o;/ Ig%gnwgaxyr Petlpb I‘Bté OE e %qes%tﬂpg%@on BURYidgheran anti-eclipse
circuft3bl &1 Qﬁﬁggr.tﬂqeagnt?fegﬂsfge SRt rt]orn%]e(:)cir}rom pixel circuitry over the

same semiconductor substrate as the imaging pixels. More specifically, two adjacent
pixel circuits are modified to form an amplifier. One input of the amplifier is adapted
to receive a reset signal from one of the pixel circuits while another input is adapted to
be set at a predetermined offset voltage from the output of the amplifier. The amplifier
is preferably a unity gain amplifier, so that the output of the amplifier is set to a voltage

level equal to the predetermined offset from the voltage level of the reset signal.

[0018] Since the anti-eclipse circuit is affected by the same fabrication processing
conditions as the imaging array pixels and may reliably provide a voltage reference for

~ the anti-eclipse circuit without requiring extensive post fabrication calibration.



(i.e., not during an eclipse) reset signal voltage
| evel of a pixel. Unfortunately, 7sem conductor

w0 adwsitomspé on produces variances in each integretEUS2006/012495
circuit. Differences associated with, for exanple, the
anmount of charge injected to the floating diffusion
node C of a pixel during a reset operation,

t hreshol d v t om nal
reser si gnal BROEE DS GRAAIDN OF iﬁﬁ%@@ﬁfés
vol tage | evel for the AE threshold voltage AE Vref.
Wi | e such variances may be corrected by calibrating
[00199he Ubletfege oty ahd othdrhelvaAhtdges and déatuved dfabe isvgrttdn will
there is a desire and need for an anti-eclipse circuit
becomfeirnbrenappareaesopolic detmiddadeseriptignad lexemglarynmmbodiments of the
SUVWARY OF THE | NVENTI ON [ 0017] Exenpl ary enbodi nents
invergion giveprbebemtwitinvefatdnea to tuvaagenfranying drawings) inpwbich:
circuit for an imager. The anti-eclipse circuit is
formed frompixel circuitry over the sane
[0020§em F%‘qliﬂhgtrraﬁeﬁla%h%ﬁué‘l%l 1i mging pixels. Mre
Speci fically, two adjacent |xe1 circuits are nodified
to forman anplifier. One input of the anplifier is
ed_ t.g receive.a reset. .signal from.aone _of the
oot Ot 2 e AR Rt EHEE B P LA rled o be
set at a predeterm ned offset voltage fromthe output
of the anplifier. The anplifier is preferably a unity
[0022dai nFigndlillfisteates solunhatirthid¢ryofroputhedmaghe ofifyg. 2f i er i s
set to a voltage |evel equal to the predeterm ned
of fset fromthe voltage | evel of the reset signal.
[0023 0018l FiNGGrhiaS oAk &itpsPERoi/ CUl L [ s affected by
fabrication processing conditions as the
i magi ng array pi xels and may reliably prOV|de a
ol t ference for, the anti-eclipse circuit
cqu bl ST ERS AT B ERGAB R A PR e Eltage;
DESCRIPTICN OF THE DRAW NGS

[002

[0025] Fig. 6A illustrates a circuit for generating an anti-eclipse threshold voltage in

accordance with a first exemplary embodiment of the present invention;

[0026] Fig. 6B is a simplified block diagram useful for illustrating the operation of

the circuit illustrated in Fig. 6A; and

[0027]  Fig. 7 illustrates a system incorporating the imager having the circuit of Fig.
6.

DETAILED DESCRIPTION OF THE INVENTION

[0028]  Now referring to the drawings, where like reference numerals designate like
~ elements, there is shown in Fig. 6 is an illustration of a circuit 600 for generating the

anti-eclipse threshold voltage AE_Vref in accordance with an exemplary embodiment
9



[0019] The foregoi ng and ot her advantages and features
of the invention will becone nore apparent fromthe
wa@ledoailkisge descri ption of exenpl ary enbodi ment sPOFf/US1966/012495

i nvention given below wth reference to the

acconpanyi ng drawi ngs, in which: [0020] Fig. 1

illustrates a conventional pixel; [0021] Fig. 2

illustrates an inmager, utilizing the pixel of Fig
of th fgmpom dh esfmqlm rapeeferabily, ?ﬁfmﬁd ey the garpe ahtﬁgraéed circuit as
maiT o‘f Fi g. 5003 Fi g 4|IIustrates$
at leaghtije e yEey 891 ad o ‘{%’@214]3111#:25 oban ppgestated dxager, but is not

cLr ener t|n an anti-eclipse t

other ¢ Rt of b SHRY I PRI ALNE SaEE & EIR: THE fifuit 600 generates
the afffizeg Lﬁ%%@%e%qlﬁnglﬁ%%ﬂoé&shﬂ{ ook o qipouits 310 (Fig.

3 of BaEREH %583? 00 BB e el det sl ReMpis ofitfg izgyit 600 are
modff{lﬁug I%<e1 (IJIL(H.ﬁE r(@ eda hdh Ghlee ﬁﬁ%‘e sﬁ\ﬂﬂogeo 8&?&%%&1(1 not be

a SYysS ncorpora I mage

furﬂiﬁm %ﬁ)[ ggé,gﬁiz%%%v il &)ng tgﬁ?ﬁ&%ﬁg\%&% irltd rated circuit as

the phbtef §rrfa &mﬁ@@l‘é%oﬂﬂgﬁrcﬁjcﬁn%@' @RYRul 66 1@&@6}@&%& the E&ﬁn%

I's sho is an 1llustration of a’‘circuit 600

semléd?{dtﬂ;%leﬁaﬁh'cé‘tﬁbﬁ el aRHIvRRkcesss thanss ?@ |ﬁi‘xé’1§"1©@6?the imager 200,
Vref in accordance with an exenpl ary “enbodi nent of

and ﬂhh@ prodedisi @nantbdipderthtishoRDVoltszPA B! BrahlMichaaigs 2

the sane integrated circuit as at |east the pixel
predeterminedDdffsen draan lthereset sighalt val@edévelnieapiio chatgsh to the reset

i mager, but is not otherw se part of the array of
signapivebhge porebcatsed Py svmhevagiagwed.s. The circuit 600

gener at es

[0029] The circuit 600 is organized as three overlapping blocks 601, 602, and 603, an
offset voltage generator 630, and an optional sample-and-hold circuit 650. The circuit
600 includes three power input node Al, A2, and A3, each for accepting pixel power
VAAPIX, and three control signal input nodes X1, X2, and Y, an output signal node Z,
and internal nodes C, I+, I-, IL, and OUT, as further described below. Internal node IL is

coupled to a load circuit 390°.

[0030] Block 601 is preferably a modification of a pixel circuit 100 (Fig. 1) used in the
imager associated with circuit 600. Block 601 includes the light sensitive element 101
(which may be a photo-diode shielded from incident light when used in circuit 601), N-
channel transfer transistor 111, N-channel reset transistor 112, N-channel first source
follower transistor 113a, an N-channel first row select transistor 114a, and the floating
diffusion node C. The gate of the first source follower transistor 113a corresponds to

internal node I+. In circuit 601, the gate of the transfer transistor 111 is permanently
10 '



the anti-eclipse threshold voltage AE Vref for each of

the anti-eclipse circuits 310 (Fig. 3) of an imager
wWQ@ds/1As9€eXxpl ai ned in greater detail bel ow, poPCT/U82906/612495

the circuit 600 are nodifications of pixel circuits

(e.g., a non-image pixel s whose output would not be

further processed). By utilizing nodified pixe

coupfid &84 pReteiiftiead i @Syttt analsigButF bo remain of
and @%f‘%"?‘%‘télé?ﬁ%}sﬁ?}%%??Eﬁéima%%dﬁﬁ%gép%?‘%?ﬁr%% o586 peration. In
e S oBMISER, B BTSSR PRSI B o
grouhi®dt&s@dl. Subllat o/SbePes, loﬁ! @bu%%k@‘bﬁ?olﬁl%‘@%?& thheid6r 11215

reset signal voltage |evel caus y su vari ances.

ix@hgowks YWAPBORid foQ¢ 38N hAE Andthdrib in of the reset
CO“PE%%SJ%‘Q’EﬂcéPeo 4 008 ) G 550t ¥ofFce/drain of the rese

transisebi Beisgenpledl ©f the 3datiapdifnsioRtiorRAar. ?ﬁér?aﬁe- @b transistor
circuit 650. The circuit 600 includes three power

112 coneepomdgie bde WanddsdoiBledeaedbntrol sighsleNE] RITPivkedh is a control
power VAAPI X, and three control signal input nodes X,

signakwhiei follgwathestafeuif the §SAl conadé signabfud theseleorld medasthe pixel
C I+ 1-, IL, and QUT, as further described bel ow

array) 21e(Figal2) n8le first sogreadioflber tmnaistarakd 3aitwas fstgaB®oupled to the
[0030] Block 601 is preferably a npdification of a

floatigg,diffugionainde Gome saugee/drainsetpled torresquregfdrain of the row select

associated with circuit 600. Block 601 includes the
trans;qt%qfft]@e%ql anQidhes sewiss(dragy cqustied ko rage Bk vahich receives pixel

-dj,od hi el d fromipcjdent |ight when used in
pon A REAGaS ATAhed AL S0P LRt v eed A
ot B EBORF RS B ] MR B P it s
a confdl ?fghaf R TSIR0E e étBee O%Q:ﬂe klafwfclo%%%l g%nal for the selected row in
the pixel array 201. Another source/drain of the first row select transistor 114a is

coupled, via node 12, to a load circuit 390’.

[0031] The function of the portion of block 601 not shared with block 603 is to
provide a signal to node I+. That signal is equivalent to a nominal reset signal produced
by a pixel 100 (Fig. 1) of the imager 200 (Fig. 2). More specifically, when control signal
AE_RST is asserted high to cause transistors 112 to conduct, the signal flowing between
to node I+ from node C is equal to the reset signal produced by a pixel 100 under non-
eclipse conditions. This signal does not require calibration because the circuit 601
shares a similar design and is fabricated on the same integrated circuit as the pixels 100
of the imager 200, and thus shares the same semiconductor fabrication inducted
variances. Block 601 is not subject to eclipse distortion because its light sensitive

element 101 is shielded from incident light.
11



di ffusion node C. The gate of the first source
foll ower transistor 113a corresponds to internal node
WO 20061110306 rcuit 601, the gate of the transfer PCT/US2006/012495
transistor 111 is permanently 10coupled to a
predeterm ned vol tage that causes the transfer
transistor 111 to remain off and not conducti ng,

O30 oSG B L 3 . 1
st AP RIS e 0 B R B fince
a sec{)/fA&A &}{I—)‘E(ﬁ g d1"B0% esfkp?w%% graﬁisfcﬁ‘%bﬁ dnli% géﬁa I‘ﬁ’%}q@{\.ﬂ%l row select

I a node anot her source/drain
i . i f. j . .
trans%s??falséiiib:.) ?Tﬁéo%éﬂ%t%%ﬁlei %a%fewgf@?ﬂ% %nggetd ‘%\%%lse |E gf t1 aotrheirlsé)urce and

: ' ' I _
e SO PO SOe Sl AU IO B e

whilé tht u@ée/HRan BEThE satondl ro$i &Hladt tfe@(sis%&?ll%%'rﬁﬁtc%ggléa’\fo the
in the pixel array 201 (Fig. 2). The first sourc

secorfbtdw select tramsisior A1 44 iGqedirmdstts rede©UTUAR GO of B second row
floating diffusion node C' one source/drain coupled to

selechtransistoe 1didacorrefpdrits toawdee{2 cThd ofists Wltage téAecat@éBO is
anot her source/drain coupled to node I1, i ch

coupleddzitwiesn piodes IrowbO UMD AR coépts raantiod signabld. he offset voltage
node A2 of circuit 603. The gate of the first row

genexpdor@i0 is papierahlyma digital-tosanalagicenvententmidngh digital input accepting
recei ve control signal AE RON which is a control

Con’frgf yioae INnamegativeoaatRutdenninat copled do rRode £JdT and an analog

i in the pixel 201,
outpii inied Bonpaehar derpiet FREeq U BRegB g & voltage difference,

basec%{af?\1 g@% ?ct)rgr%élo [%8%}%?}: %}%ﬁézg% F\é{‘%ﬁgﬂg’% 6[%9 ?alltag I(?(ijjigﬁzgg digital word
o B g AR A ) LSS 9,1 B e

nom nal reset signal produced

[0033]  The largest block is block 603, which forms an amplifier in which the positive
and negative inputs are respectively applied at terminals I+ and I-, while the output

- AE_Vref is supplied at node OUT. Node OUT may also be coupled to a sample-and-
hold circuit 650, which could be used to present the AE_Vref voltage at the output of
the sample-and-hold circuit. Block 603 includes node IL, which is coupled to the
source/drains of the first and second row select &ansistors 114a, 114b. Node IL is also
coupled to load circuit 390’, which in one exemplary embodiment comprises a transistor

640 biased to flow twice the current of a standard load circuit 390.

[0034]  Fig. 6B is a simplified diagram useful for explaining the operation of the
circuit 600 of Fig. 6A. Fig. 6B illustrates an amplifier 6 having positive and negative

inputs A+, A~ and an output O and a battery 7 for creating an offset voltage. If a
12



by a pixel 100 (Fig. 1) of the imager 200 (Fig. 2).
More specifically, when control signal AE RST is
w@z®eniwgs hi gh to cause transistors 112 to conPLUS20061€12495
signal flow ng between to node 1+ fromnode C is equa
to the reset signal produced by a pixel 100 under
nonecl i pse conditions. This signal does not require
i bratio ause th cuit. 601 shares

VO“{.%%LCP&?SBBH&I‘%G‘%&W%PE agsig signal gﬁ]elsimﬁ%eg‘iggﬁl g%?ﬁuzmt the
oS o aBL0 B PO AR i s
sgndf St APgRe AR R o PO BT B By 1 <

shielded fromincident |ight. 11[0032] BIoFk 602 is
| so preferably a nodification of the pixel circuit _
[0035] g @%Fl&.aﬂn iﬂéﬁ&&n@@?%@@f blodk ¢pemed fram tiransistor 610,
he circujit 600. For exanple, block 602 includes a
620, loag st Aoba A cesain BErHORS A io pdiiApisPl dLGHtEAR, €02 The

poreE R B AEh i o SRR S04 bbb e qomina e
signd) B P SR S e s 8Ll o SE SR Gator 0.
' t .t I stor
mech 15 SRR TR0 P SECOR a0 AR o o
T seecon

VAAFRRSRGE RIRNR IR Ve TERSRALS Bl DG V500 gencrncr
630. of fset voltage generator 630 is coupled between nodes

|- and OUT, and accepts a control signal IN The

of fset voltage generator 630 is pref e(rj_ab! %/ la _ t

i gi - t.0- | igital input

oo 9L KR! 24 3RTed eonuertBr AR, Aol ALl L0 xemplary
of a IR §e 908 St e B Ao B B 1EEHEL STt 700 coula
"bea lyeﬁ'lt bag %oﬂ{prt&r s%z%?e%\, camera, scanner, machine vision system, vehicle or

personal navigation system, portable telephone with camera, video phone, surveillance
system, auto focus system, optical tracking system, image stabilization system, motion
detection system, or other system having an imaging function. System 700, for
example, a camera, generally comprises a bus 720. Coupled to the bus 720 are a
processor, such as CPU 702, a memory, such as a RAM 704, a removable memory 714,
an I/O device 706, and an imager 200 including the circuit 600 of the present invention

for generating the reference voltage for its anti-eclipse circuits 310 (Fig. 3).

[0037]  Itshould be appreciated that other embodiments of the invention include a
method of manufacturing the circuit 600. For example, in one exemplary embodiment,
a method of manufacturing an anti-eclipse circuit includes the steps of providing, over

a portion of a substrate corresponding to a single integrated circuit, at least a plurality

13



based on the contents of control word IN, between

nodes |- and QUT. The digital word may be supplied by
wa@2menta3ed | er, such as controller 260 (Fig. 2)PCf/Us1966/012495

i mager 200. [0033] The |argest block is block 603,

which fornms an anplifier in which the positive and

negative inputs are respectively applied at term nals

om0k B PR 2B P B0, ot
circu%fy;@é)ﬁ tare{a ﬁ@%ﬁ% _6\6/? [g%"i' \‘9% rfz?lgxgceat%@ bfl %es%guw} %\l’ﬁ‘%’é‘rgﬁﬁg&ﬁt using known
semic%%ﬁﬁ@%%raﬁqgﬁ g}ogldt%%%ﬁ%&s Bl ock 603 includes node IL,

'S cou e source/drains of the first and
second row select transistors 114a, 114b. Node IL is

modifig0 iy GIItRIsAash BasanhBite 1AL B G SRS df ghe pixel
arrayga (e fo ERNACHDEY of 8 tyaeeiorT BFvide e enbkthdycor
o AL R B S L B
N P S

desig?w%é Q§ %)rrr]gctfl]%&og Sofe?gesélcglagﬁg Fi é@gﬁ\églﬁf)le‘mfs‘é@ frotn H%"@fdiﬁ%lﬁrgeset

rese n y the magnitude of

i ' i ch voltage £
S B s e Pk 0 o o o

imagbPtdBith Jdr QB PH tisd imiBIAduER0 fairdationiprodess. 390'
and certain portions of two nodified pixel circuits

601, 602. The portion of block 601 which does not
oo Gr Ry g et PO sRGP B Ebe R L B LorkREbn vt the
A exemtf)\fa}yhe%nggéﬁx?etntgﬁlc Eﬁ%ﬁd%%r{ﬁ(c?érglrooﬁ%ﬂat the invention is not limited to
the above disclosed embodiments. Rather, the invention can be modified to incorporate
any number of variations, alternations, substitutions, or equivalent arrangements not
heretofore described, but which are commensurate with the spirit and scope of the
invention. Accordingly, the invention is not limited by the foregoing description or

drawings, but is only limited by the scope of the appended claims.
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Bl ock 603 produces at node OUT the AE Vref voltage at

a voltage | evel equal to the VAAPI X vol tage | evel
worewad1Bhe of f set vol tage created by the of f sePCwUb1086@12495

generator 630. [0036] Fig. 7 illustrates a processor

based system 700. The system 700 is exenplary of a

digital system having an i mging device. Wthout being

limted, system 700 could rt of a computer

system canera, scanner, r@%ﬁ}@avisi on system

vehi cl e or personal navjgation system portable

t dVBphisirdaipiednsavepad desited tp he paotestad ey Letiersdatent of the
., System, auto focus system optical tracking system

Umt‘?‘%%@éesslﬁ'abi lization system notion detection system
or other system having an inmaging function. System
700, . for exar&Ftloce a.canmera, generally conprises a bus

Lo 235 e QU AmRisNg: 720 are a processor, such as
CPU 702, a nenory, such as a RAM 704, a renovabl e

T SRR e —

generating the reference voltage for its anti-eclipse

o LS S P S P R s

referé]ﬁtehggtagg; manufacturing the circuit 600. For exanpl e,
in one exenplary enbodi nent, a nethod of manufacturing
an anti-eclipse circuit includes the steps of

a refepend ¥Hl0ge gvefatibrP@fduiPfor YendratiHpsdai @ t&fefGIcE RRMABE id Besponse
to a single integrated circuit, at least a pluralrty

to sighabsfwhivhgire gffptted s, hBficatiort ebndibioths Mth bife@2Be raqd signal
circuit 600. The pixels 100, colum circuitry 220, an
prode¢adchoy sai@@ixelan be fabricated on a sane integrated
circuit using known sem conductor fabrication
t echni ques.

2. The imager circuit of claim 1, wherein said array of pixels, said anti-eclipsing
circuit, and said reference voltage generation circuit are located on a same integrated

circuit.

3. The imager circuit of claim 1, wherein said reference voltage generation circuit

comprises:
a pixel circuit for producing a nominal reset signal; and

a voltage circuit, for producing said reference voltage as at an offset from a voltage level

of said nominal reset signal.
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[0038] The present invention therefore takes advantage

of the |ikelihood that nodified pixel circuits |ocated
wo@moshessane i ntegrated circuit as the pixel s PET/UR®06/012495

pi xel array and the colum circuitry of an imager

woul d have identical sem conductor fabrication induced

process vari ances. IdeaIIy a non-inmagi ng pixel is

5 gt °E§@$%L% hesPiel 0 pErk Pk e Priss afight sensicive
Il abl ff
elemfﬁ%ﬁa%ﬁ‘iﬁcemlﬁs#%f PGB o1 L age | ovel of &

pi xel of the imger, despite differences in such

vol tage fromimager to i mager caused by the

sem conductor fabrication process. [0039] Wile the

i nvention has been described in detail in connection

Wi .
5. i o R Rl A R W HERBireoid pift Lt Birther pomprise

above di scl osed enbodi nents. Rather, the invention can
aﬂoaﬁug@ﬂﬁﬁhﬁﬂnb@eu@@prporate any nunber of vari ations,

al ternati ons, substltutlons or equi val ent

arrangenents not heretofore described, but which are

a transfeneassisiel ccotpléd b étssplrdetarahdrase beavéén i@ light sensitive
i nvention. Accordingly, the inventionis not |imted

elembnyt arttbsdid flginggliffesioni uidepsaidrtratisie tngssistonhavinigangate coupled
limted by the scope of the appended cl ainms. 14CLAI M5

to a ptemtidlssouked erewdingssaid hraasfbr demisistar toorebmipintewinecbrilucting
Letters Patent of the United States is: 1. An inmger

statecjrcuit conprising: an array of pixels for producing
respective reset signals and i mage out put signals;

6. The imager circuit of claim 3, further comprising:
aload circuit, coupled to said pixel circuit for receiving said nominal reset signal;
wherein said voltage circuit comprises:

a current mirror for producing a mirrored signal identical to said nominal reset

signal; and

an offset circuit for producing said reference voltage as an offset voltage level

from a voltage level of said mirrored signal.

7. The imager circuit of claim 6, wherein said offset circuit further comprises:

16



an anti-eclipsing circuit for controlling the |evel of

said reset signals and utilizing a reference voltage;
w@20vefienence vol tage generation circuit for gePer/asiongo012495

said reference voltage in response to signals which

are affected by fabrication conditions which affect

the reset signal produced by said pixels. 2. The

oI5 sl g gL e s,
sccol SRR 198 RERRIAPOEUACH B8 LRGP ot vtge
cene B Arksd 6180 BB LRGSR, HPUAOP BRIt o e

nom nal reset signal; and a voltage circuit, for
produci ng said reference voltage as at an offset from
a voltage |l evel of said nom nal reset signal. 154. The
i mager circuit of claim3, wherein said pixel circuit

8. COH¥ih&fed clrbftof SRARIZ | g rEIrSIRRA bty wdltd R O%:eii‘l'gféat?% Qo4r’nprises an

fromincident light. 5. The inmager circuit

digitstreraialogsédrty epteX Said ti:.’jg—i‘eul ko Eﬁék?%n@i@ﬂ@f h&¥ing®n analog output
floating diffusion node; and a transfer transSistor,
coupboiipl sadt] byte dfsakbtiansis@pdndragioudel yeRer fidndl @dpled to said first
sensitive elenent and said floating diffusion node,
sourceAdchin.r ansf er transi stor having a gate coupled to a
potential source causing said transfer transistor to
remain in a non-conducting

9. The imager circuit of claim 1, further comprising:

a sample-and-hold circuit, coupled to said reference voltage generation circuit, said

sample-and-hold circuit adapted to sample and hold said reference voltage.

10.  Animager, comprising:
an array of pixels for producing respective reset signals and image output signals;

a column circuit, coupled to said array of pixels, for selecting a row of pixels from said

array for processing;

a plurality of anti-eclipsing circuit for controlling the level of said reset signals received

from the selected row of pixels and utilizing a reference voltage;

17



state. 6. The imager circuit of claim3, further
conprising: a load circuit, coupled to said pixel
W@ R0eiw39¢ or recei ving said nom nal reset signBCT/US2006/012495

wherein said voltage circuit conprises: a current

mrror for producing a mrrored signal identical to

said nom nal reset signal; and an offset circuit for

roducj.n ' : :
a refeflpeo|cpgn 0 afif ShEM fon Bl A g R LR v g esponse
 The | . . e Lo ional

tosigrglF iRV Rl it Tl by S EoBoR praf bR @ e fisct ig

f rain coupled to receive said mrrored
produglb%%gls’ﬁf’d;ﬁié%’ésgnd source/drain coupled to said | oad

circuit, and a gate coupled to an offset voltage

generator for creating an offset voltage between said

first source/drain and said gate. 8. The i mger

circuit of claim7, wherein said offset voltage .
11. UBRefmigsr GFoimhi 56 winreth giid atrayofgistlegatdautracipsing circuit,

said digital to analog converter having an anal og o
and sadtrpférencpilegetgenesittbrodt@tiviredacated oarssane integated circuit.

ground power term nal coupled to said first

source/drain. 9. The imager circuit of claiml,

further conprising: a sanple-and-hold circuit, coupled

to said reference voltage generation circuit, said

sanpl e-and-hold circuit_ ada to sanpl e and hol d

12. imp 1 ei ﬁ;‘\g{j I circuit
sHhelimagerefrdainy ), tvalerein grid ApfereRIGSOABE BT ELA Y
comprises:

a pixel circuit for producing a nominal reset signal; and

a voltage circuit, for producing said reference voltage as at an offset from a voltage level

of said nominal reset signal.

'13.  The imager of claim 12, wherein said pixel circuit comprise a light sensitive

element which is shielded from incident light.

14.  The imager of claim 13, wherein said pixel circuit further comprise:
a floating diffusion node; and

a transfer fransistor, coupled by its source and drain between said light sensitive

element and said floating diffusion node, said transfer transistor having a gate coupled

18



an array of pixels for producing respective reset
signal s and i mage out put signals; a colum circuit,
weowpliedvs o said array of pixels, for sel ecti NnBCHUSZN6/012495

of pixels fromsaid array for processing; a
pln-r-ali-ty of anti-eclipsing circuit for controlling
the level of said reset signals received fromthe
sel ected row of. pi xal | el f.ar 3 :

to2 priaheuEs fefung s TR, tbioibel Wl AN copducting

generating said reference voltage in response to

signals which are affected by fabrication conditions

whi ch affect the reset signal produced by said pixels.

11. The imager of claim 10, wherein said array of

pi xel s, said anti-eclipsing circuit, and said

reference voltage generation circuit are | ocated on a

15. SPHABihAt&OsRlAh €2 fatther cd@priblig: i mager of claim 10,
wherei n“sai d reference voltage generation circuit
conprises: a pixel circuit for producing a nom nal

a load E5&tit, ToOPRId toarattl pixebtiragie fmi receiving $aid norvidakrasgt signal;
said reference voltage as at an offset froma voltage
| evel of said nom nal reset signal. 13. The inmger of

whereihaiaid #8ltagdereiihcamprisgs: xel circuit conprise a |ight
sensitive elenment which is shielded fromincident
l'ight. 14. The inmager  of cLain1é3, m@giein ai d.pixel. 1 ¢
cacouient mittonéer prndicinga MHIFred signgl Hetret i sqg geminal rese
and a_ transfer transistor, coupled by its source and
dpignal isatween said |ight sensitive

state.

an offset circuit for producing said reference voltage as an offset voltage level

i

from a voltage level of said mirrored signal.

16.  The imager of claim 15, wherein said offset circuit further comprises:

a transistor, having a first source/drain coupled to receive said mirrored signal, a
second source/drain coupled to said load circuit, and a gate coupled to an offset voltage

generator for creating an offset voltage between said first source/drain and said gate.

17.  The imager of claim 16, wherein said offset voltage generator comprises an
digital to analog converter, said digital to analog converter having an analog output
coupled to said gate of said transistor and a negative output terminal coupled to said

first source/drain.
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el enent and said floating diffusion node, said
transfer transistor having a gate coupled 18to a

w@oientidsd source causing said transfer transi BEDUS1006/012495

18.

samplbfahqtﬁ@’ldsdlﬂ:@@d adaptéd W%n%%rf‘c?ﬁ@lﬂadam ParUR R vto‘i’tagé.i d

19.

remain in a non-conducting state. 15. The i mager of
claim12, further conprising: a load circuit, coupled
to said pixel circuit for receiving said nom nal reset
signal; wherein said voltage circuit conprises: a
current mirror for producing a mrrored signa
identical to said nomnal reset signal; and an offset
| .erence vol tage as an
]%%?ﬁv%ﬁcﬁQkﬁ eveé tﬁ%%ﬁ%ﬁ@%ﬁ%%ge | evel of said
nlrrored S|gnal 16. The imager of claim 15, wherein

a sanfflethri- ﬁ%ﬁf cifddit lébhlgfe‘drttorb%{d Pé?@i%ﬁl'cé %ltagee g&ﬁéﬁﬁ%h%gmuit, said

having a first sSourte/drain coupled to el ve sa
load circuit, and a gate coupled to an offset voltage
gener at or for creating an offset voltage between said
first source/drain and said gate. 17. The i mager of
claim 16, wherein said offset voltage generator
conprises an digital to analog converter, said digital
t AAnimbgingerysteant @mpesingg an anal og out put coupled to
said gate of said transistor and a negative out put
term nal coupled to said first source/drain. 1918. The

aprocaggsranst cl ai m 10, further conprising: a

an imager,

sanpl e-and-hold circuit, coupled to said reference

vol tacg qe(?er ation circuit, said
oupied to said processor, said i imager comprising;:

an array of pixels for producing respective reset signals and image output

signals;

a column circuit, coupled to said array of pixels, for selecting a row of pixels

from said array for processing;

a plurality of anti-eclipsing circuit for controlling the level of said reset signals

received from the selected row of pixels and utilizing a reference voltage;

a reference voltage generation circuit for generating said reference voltage in
response to signals which are affected by fabrication conditions which affect the

reset signal produced by said pixels.
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sanpl e-and-hold circuit adapted to sanple and hold
said reference voltage. 19. An inagi ng system
w@eopnisdag: a processor; and an inmager, couplBdI/U82006/012495
sai d processor, said imger conprising: an array of
pi xel s for producing respective reset signals and
i mge output signals; a colum circuit, coupled to
saj.d array of pixels,, for selecting a row of pixels . . .
20. 1 e waagng sy ey émé%svgﬁ%r@an aalamyraéf ok lylxs% said anti-eclipsing
. nti-ecljpsing circuit for controlling the |evel of,
circudlpppd saicktelerrf ey alfear semrerion it erloraiedan § symgintegrated
ixels and utilizing a reference voltage; a reference
0l tage generation circuit for generating said
reference voltage in response to signals which are
af fected by fabrication conditions which affect the
reset signal produced by said pixels. 2020. The
i magi ng systemof claim 19, wherein said array of
| . - o 11, .
2. P Enagifg Cy ekl AdainP 1) o e illrefRBEh @ dlage someration
circuBdPnbidggrated circuit. 21. The imagi ng system of
claim19, wherein said reference voltage generation
circuit conprises: a pixel circuit for producing a
a pixelodtidiat forgaetiusingnahomand résey Sighajendi rcui t, for
produci ng said reference voltage as at an offset from
a vol tage | evel
a voltage circuit, for producing said reference voltage as at an offset from a voltage level

cire

of said nominal reset signal.

22, The imaging system of claim 21, wherein said pixel circuit comprise a light

sensitive element which is shielded from incident light.

23.  The imaging system of claim 22, wherein said pixel circuit further comprise:
a floating diffusion node; and

a transfer transistor, coupled by its source and drain between said light sensitive
element and said floating diffusion node, said transfer transistor having a gate coupled
to a potential source causing said transfer transistor to remain in a non-conducting

state.
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of said nom nal reset signal. 22. The imagi ng system
of claim2l, wherein said pixel circuit conprise a

wo p@htiisensi ti ve el enent which is shiel ded fr oPeT/US2006/012495
incident light. 23. The imagi ng system of claim 22,
wherein said pixel circuit further conprise: a
floating diffusion node; and . a transfer transistor,

4. C [ ; i said |ight
sgﬁg%iq%/%\ﬁglS?n%eﬁgagﬁguégg’dﬁ??{gtcpng gl #g'usi on node,

said transfer transistor having a gate coupled to a

a loafQiienit, abupled 6 SakPixkldr&ad i‘é)rtrééléi‘ﬁfngrsald ﬂaﬁﬁﬁél%sét%ignal;
remai n in‘a non-conducting state. 2124. The I magi ng
system of claim 21, further conprising: a |oad

whereir saititvolegepirditicongsiigbspi xel circuit for receiving
said nom nal reset signal; wherein said voltage
circuit conprises: a current mrror for producing a
mar eurent mingoaforiptedticingla mirrssddsignali idehticd $6aid nominal reset
signal; and an offset circuit for producing said
r sfgiednred vol t age as an offset voltage |level froma
voltage | evel of said mrrored signal. 25. The inaging
system of claim 24, wherein said offset circuit
f @y fEset sisapit ferproducingnid seferendeanoliage as inraffset voltage level
squrce/ drain coulpl ed to receive said mrrored signal,
a TR Gnepltags lewel it spidl miraprastsignalsai d | oad circuit,
and a gate coupled to an offset voltage generator for
creating an offset voltage between said first
source/drain and said gate.

25.  The imaging system of claim 24, wherein said offset circuit further comprises:
a transistor, having a first source/drain coupled to receive said mirrored signal, a

second source/drain coupled to said load circuit, and a gate coupled to an offset voltage

generator for creating an offset voltage between said first source/drain and said gate.

26.  The imaging system of claim 25, wherein said offset voltage generator comprises
an digital to analog converter, said digital to analog converter having an analog output
coupled to said gate of said transistor and a ground power terminal coupled to said first

source/drain.

27.  The imaging system of claim 19, further comprising:
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26. The imagi ng system of claim25, wherein said

of fset voltage generator conprises an digital to
wapabo3gonverter, said digital to anal og convRCT/E82006/012495

havi ng an anal og out put coupled to said gate of said

transi stor and a ground power term nal coupled to said

first source/drain. 27. The imagi ng systemof claim

a sanitrandefely SR rerepd e SRR ek s D Pl routs said
id | e- and-hol d, Ci it ted t I d
sangfEhil R FERURL 6 b ST ot BATBIEY B
an imaging circuit, conprising: providing a
sem conduct or substrate; form ng, over said

sem conduct or substrate, an array of pixels for
produci ng respective reset signals and i nage out put

28, SiORAHSod FQ BLRng W HhasRlgkiRe coRPyGhQ:. substrate,
TiiRer e & T cart

an anti-eclipsing circu or controlli the | evel of
said reset signals and utilizing a reference voltage;

provid@igh Bemi@RIucte dhibsgatgonduct or substrate, a
reference voltage generation circuit for generating

said reference voltage in response to signals which
formiageoad @éd eeminoridaletorcabsrates anditayafpizdls €dr d;afofdetz:tng respective

the reset signal produced by said pixels; and form ng
reset signalstaggl ahagk cittpettisignadd; ng sai d seni conduct or

substrate. 29. A reference voltage generator forned in

an integrated circuit also including pixel and colum
formigigr even sayd semigenidustpsrsubstinie, me ptackipsingl divgyét for controlling the

generator for generating a reference voltage and
level gbgaidiresatgignals and utilizing a reference voltage;

forming, over said semiconductor substrate, a reference voltage generation circuit for
generating said reference voltage in response to signals which are affected by

fabrication conditions which affect the reset signal produced by said pixels; and

forming an integrated circuit using said semiconductor substrate.

29.  Areference voltage generator formed in an integrated circuit also including pixel
and column circuitry of an imager, said reference voltage generator for generating a

reference voltage and comprising:
a load circuit, for controllably flowing a current to a ground potential;

a first circuit, said first circuit comprising a first node and a second node, said first

circuit for generating a signal equal to a nominal reset signal level of pixels of said
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aload ci-r-cu-i-t, for- contfol-lably Sewi ng- a
current to a ground potential; a first circuit, said
WO poost113p6 cuit conprising a first node and a sSPCDOR2006/012495
node, said first circuit for generating a signal equa
to a nom nal reset signal |evel of pixels of said
23imager, and for flow ng said signal as a first
: rr I i ISt i.d | Cl LGt
imaglh ety PERR RO LSl R SRR RE LR i sRP e e
load Hibi (00484 BRRULRYL node for outputting said
reference voltage, sdid second node, a second circuit
source follower transistor having a first source/drain

a secbRd E*rgtgit,t &rﬁgiﬁ%m(rg?ut:h?%d"l%’&e, %ﬂg)#g‘pﬁ?ﬁ@ foﬁ'%{ftgﬁétg{ﬁéﬁd reference

coup to s node, an offset v

volta%@,%ﬁ&%@éoﬁ&ﬁo&é ReLRSAD Biréui¥ 9biRE Soltb b Lt 8RGSIOR PaVER A first
aid third node and a gate of said second circuit

sour@Pdifage cb@pleaWolsald Bied AbQE and disdeSRESRH cEid &l dodfpdéd to said
flowi ng a second current fromsaid third node to said

fourtherdler afid dhtoffsetveRage gatentdr fodesnedathda tvbitage difference between
circuit, conprising a current mrror coupled to a

said {hamknodeanda gatel of saidfseamichgirarit salane faidwenirasistof, rsaid second

- said power source respectively into said first and

circuitfor floming 8.se@thd Fhneenkefremesaie thiod nade tgenidrlaad cirofiit via said
claim?29, further conprising: a sanple and hol d

secors] ned;tandf or sanpling said reference vol tage generat ed
at said output node. 24

and said

a third circuit, comprising a current mirror coupled to a power source and for flowing

an identical current from said power source respectively into said first and third nodes.

30.  The reference voltage generator of claim 29, further comprising:

a sample and hold circuit, for sampling said reference voltage generated at said output

node.
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