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invention relates to devices for sensing |ight
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focall phasre HEY. of cool ed-type sensors. Moreover, as

bol oneter type sensors are very sensitive to

tenperature variation, they require special nmeans for
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reduc 'éf Wekl)g t and power consumption, particularly due to the fact that

they do not require cryogenic cooling. In addition, they are generally much
less expensive in comparison with cooled focal plan arrays. However, the
typical sensitivity of bolometer type sensors is significantly lower than of
cooled-type sensors. Moreover, as bolometer type sensors are very sensitive
to temperature variation, they require special means for stabilizing the
temperature of the array (FPA) substrate, and for compensating each
individual bolometer for said temperature variations. It should be noted
that the case that accommodates the FPA contributes roughly 80% of the IR
flux for F/1 optics. Thus, it is of vital importance to monitor the case

temperature or its radiation.

Vox (Vanadium Oxide) resistors are widely used in typical bolometers, as

the Vox has a relatively large TCR (temperature coefficient of resistance),



Typi cal bol ometer FPAs are required to detect
radiation with a resolution in the order of 50nK of
W0 becgamsnery tenperature. The tenperature variBCT/OI28064100046
the bol oneter due to the heat variations within the
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compensating in the FPA pixel level. More particularly, special circuitry is
required to compensate for the non-uniformity of the detectors (ie., to
compensate for their different offset and gain), and to further compensate
for the non-uniform effect of the change of the case temperature on each

detector. The said latter non-uniformity arises from the fact that each

detector has a different relative location with respect to the case walls.

In order to account for the non-uniformity of the FPA pixel detectors, prior
art bolometer-type FPA manufacturers, or the users themselves commonly
perform pre-measurements which determine the gain and offset of each

pixel detector. The measurements are performed for constant, predefined



matrix, and an offset non-uniformty matrix. More

particularly, by using said two matrices the gain and
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actual use of the FPA. It should be noted that the

offset matrix is also updat3ed periodically (for
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response of each pixel detector to variations in the
anbi ent (case) tenperature. These latter neasurenents
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perform also pre-measurement of the response of each pixel detector to
variations in the ambient (case) temperature. These latter measurements
depict the readout variation of each pixel detector to different case
temperatures (while the scenery radiation and the substrate temperature
are kept constant). Said latter measurements result in a third, case
temperature matrix. During the actual use of the FPA, an additional
compensation circuitry performs actual measurement of the case
temperature, and using said case temperature matrix, the circuitry provides

further compensation in the pixel level to the readout in order to correct its

variations evolving from changes in the ambient (case) temperature.



case in order to conpensate for the tenperature
vari ations during the actual use of the FPA, use
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the case. However, the numerous FPA pixel detectors
are sensitive to variations of the IR radiation from
the case walls, a radiati of"which is onl y indirectly
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measuring the radiation within the FPA case.

It is still another object of the present invention to provide circuitry means
for using said radiation measurement, together with said pre-measurement
results to compensate each readout value of each pixel detector for the

effects due to case radiations.

Other objects and advantages of the present invention will become apparent

as the description proceeds.

Summary of the Invention

The present invention relates to a focal plan array system of the bolometer



the case in a colum j + 1 for sensing case radiation,
the sensing elenents of said at | east one detector are
w0 peoadd@mb2ed by one or nore reference surfaces MIDE2006/000046

radiation is proportional to the case radiation; (d)
reading circuitry for reading indication for the
scenery radi ation as sensed by each of the i x j
detectors of the array, and for reading indication for
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bri dge type detectors has two branches as follows: (a)

a first branch conprising a first resistor RnQt+i)
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supports the array and is com’mr% t?i' al.l the decoders
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Preferably, each of the i x j Wheatstone bridge type detectors has two
branches as follows: (a) a first branch comprising a first resistor Rm which is
thermally shorted to a substrate which supports the array and is common to
all the decoders of the array and a second resistor Br common to all of the
decoders within same row, and which is irradiated by one of said reference
surfaces; and (b) a second branch comprising a third resistor R. which is
thermally shorted to the said supporting substrate and which is common to
all of the decoders within each of the columns j and a fourth resistor Rp

which is unique for each decoder and which is exposed to the scenery.



which is thermally shorted to the said supporting

substrate and which is common to all of the decoders
wowdokiteneench of the columms j and a fourth resPGL/2006/000046

RpQti) which is unique for each blind decoder,

thermally isolated fromthe substrate, and which is
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coupled to the case wall. Preferably, said reference
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each time a row of the array, and j+I column amplifiers for correspondingly
receiving and amplifying the sensed radiation by each of the decoders within

the selected row.

Preferably, the compensating circuitry performs the following expression in
order to obtain a decoder signal which is compensated for the case radiation:
(2) v, (corrected) =G, ; *(V, ; —xCO, ;) + O, ;

Wherein:

Vij — is a pixel detector signal after an A/D conversion;

Gij - is a gain correction matrix extracted by a pre-measurement procedure;
Oij — is an offset correction matrix extracted by a pre-measurement
procedure or by measurement at a time of shutter closure;

CO;j is a case offset array as obtained by the pre-measurements procedure
using said blind detectors;

x — is the average signal of all the blind detectors within column j+I as



Brief Description of the Drawings In the draw ngs:
Fig. 1 shows the general structure of a typical, prior

w@eaocFeenf the bol oneter type; - Fig. 2 showsPCTiE.2006/000046
general structure of one of the i x j pixel detectors
of the FPA of Fig. 1; g 3 illustrates the general
nmechani cal structure of a bol oneter-type FPA and its

case, according to an enbodi ment of the present
obtamnmiadurmgomrgtloanlthagwaﬁ es the general structure of
an FPA according to an enbodi nent of the present
invention; Fig. 5 illustrates the structure of each
tor: fr TR, according to an
Pretgﬁ%@gi ?r%ﬁbféof?&?ﬁgsgﬂgg%%{l nvedr?txﬁ%lr} Fig. 6 shows in
bl ock di agram forma system for providing conpensation
in the pixel level for the gain, offset, and g
Preferahlys seid ecforphee sarfgce iFiagsuriape ilsichdecaxteRged from the
strycture of a typical 2X2 pixels FPA accordingto the
Casep‘?’?‘ﬂrr art. Detailed Description of Preferred
Embodi ments The general structure of a typical FPA1
of the boloneter type is shown in Fig. 1. The FPA 1
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the inputs of correspondl ng j columm anplifiers Ai
As vvltll be e orated herei nafter, when a rowis

b stnal i s cormonto all the
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. Fig. 1 shows the general structure of a typical, prior art FPA of the
bolometer type;

- Tig. 2 shows the general structure of one of the i x j pixel detectors of
the FPA of Fig. 1;

- Fig. 3 illustrates the general mechanical structure of a bolometer-type
FPA and its case, according to an embodiment of the present
invention;

- Fig. 4 illustrates the general structure of an FPA according to an
embodiment of the present invention;

- Fig. 5 illustrates the structure of each detector bridge within column j
+ I according to an embodiment of the present invention;

- Fig. 6 shows in block diagram form a system for providing
compensation in the pixel level for the gain, offset, and case
temperature drift; and

- TFig. 7 illustrates the structure of a typical 2X2 pixels FPA according



Fig. 2 shows the general structure of one of said i x
j pixel detectors of the FPA of Fig. 1. As shown, all
w0 e®680w65 of the detector are arranged in a fRCHIIED06/000046
Wheat st one bridge, which provides a differenti al
measurenent. The resistor Rp is the "active" resistor
which is specific to each'%i xel detector. Al the
resistors RP axe thermally isolated and are exposed to
t he thegaryartThe resistor R is a resistor which is
common to all the pixel det ectors of each row, and
which is referred to herein as a "blind" resistor, as
it s totall) e 0 &NEl Resistor R nis
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sel ected, the differential readout is conveyed into
t he correspondi ng col umm anplifier A -A . It should

. also be noted that, whjle act 251
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é readout of each row. These resistors are thernallg
rows et edhitlo it hefeubdttoaherein as a "blind" resistor, as it is tofally

masked from the scenery. Resistor Rm is one resistor which is common to all
the pixel detectors of the FPA, said resistor Rm is thermally shorted to the
substrate of the FPA. Resistor Rc is one resistor per column, which is
common to all the pixel detectors within each column, and which is also
thermally shorted to the substrate. Therefore, in the exemplary FPA of Fig.
1, there are i x j resistors Rp, j resistors R., i resistors Rr, and one resistor
Rn. All the resistors are preferably of Vox type, and should preferably have
as identical properties as possible, more particularly, as identical as possible
resistance, same thermal coefficient of resistance (TCR), and same thermal

capacitance and resistance. It should be noted that one or more of the



in order to prevent their destruction due to excessive
heating. Thus, when each specific bridge is active,
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cach 34869 britlggaisnactove, Umid @lrnwtyld@ﬁlﬂcaL, TR Ob PSS
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. 1,s adjusted usj : Saisgpliva ovet i ces. |t
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every 2-3 mnutes) at tines
when a shutter is closed and,

Fig.ST éhestyateadilat somctare @’fbgr@@}cﬁ%?j}:}ige%o;ﬁ) «{ rS% e of é)éevity,
the %ﬁ ?sgretdrlll%eé itg%]?xeisri]zem@fi g r)]c é Efexe? AU s The R¥edeldBEsignals
that are produced by the row selector 2, enable the selection of rows in a
sequential order. When a row is selected, the voltage over the resistor Rm,
which is one resistor common to all the FPA pixel detectors, is
simultaneously provided to a first of the two inputs of each column amplifier
as a reference signal. The voltage over each corresponding resistor Ep within
the selected row is provided to the second input of the corresponding
amplifier. It can bé easily seen that the structure is of a Wheatstone bridge,

and therefore the radiation measurement within each detector 1s

differential. The various resistors R and Rrcomplete the bridges.

As said, in order to account for the non-uniformity of the various FPA pixel



update is perforned. Said procedure of correction is
generally referred to as NUC (Non-Uniformty
w@eosaetebnn) . As previously said, the prior arPCHHR006/000046

al so provided a procedure for conpensating for
variations in the case tenperature. This procedure is
performed in the prior afli0-by nmeans of one or nore
external tenperature sensors, that are attached to the
wal I's of th e~ hpa fargireRs eoi ntlox desers
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. - anaddi t.i | GOLuHTId0be SRR thati thei offsetd medricolisimpdpate
said %Wf. ;ﬂéﬁg%i xlgcl : det ect%r wi thin said additional Cﬁ)l um .
peridiB&1Bs $RRt d:ichylel hesprie3smingtes) @ta8dfe"oCRef © utter 1s

detectors_of the FPA, besides the.f g.l | ovhng, the FPA
closedi Bihdr erasks: the TR diom, seenery Fadipliogy +|'§1 0 h

eac
detect or .bridge withi BAh hanahuselkuinclosed and the
Cannoﬁlb%dlseile‘iﬁré‘?%rtﬂemﬁi c%st 5}2 T rgdi}g]eduby a ]aef eg enc(gﬁo
r; oD Sa$d R-eRirewialortaetiohes graerally aafearediRo as
upde?c% 1‘%3)%91?0‘3?}%)/ SvE\I/i t %&t he "blind" resistor RrQti) of the
NU@@ﬂBnhﬂﬁﬂ@&nitﬁr@brbecﬁmé. response of the sanme "active"

resistor Rp(j+i) of each bridge within colum j + 1 to

radiation is significantly reduced relative to the

response of.the "blj.ng" LSt oflsR pkdvided dhpsocedure for
As  pERNIEH? nsfﬂ‘({’ @”s‘%oh?@gn%%@g% obt aj n%d, for exanple,. b

- . sz : y .
com?gﬁéb&;i{ﬂ% hhe,AbssRs iantled fdase emoypantter This pieadse 1S
eési stance of the resistor Q+i), while ¢

performed in the prior art by means of one or more external temperature
sensors, that are attached to the walls of the case. Pre-measurements are
made in order to determine the effects of variation of the case temperature
on each pixel detector of the array, while the scenery radiation is
maintained homogenous and constant, and the substrate temperature is
kept constant. The data is kept in a third matrix, and said data is used for
compensating each array pixel detector for variations in the case
temperature. However, it has been found that this measurement and

compensation method which is based on the measurement of temperature,

not radiation, is not sufficiently accurate.

Fig. 4 illustrates the general structure of the FPA according to the present

invention. As shown, the FPA of the present invention comprises an



mai ntaining its original dynamc self- heating
behavi or. The structure of each detector bridge of
w@200d/1ebum | + 1 according to the present i NREMNL2006/000046

is shown in Fig. 5. As shown, the bridge conprises two
"blind" resistors, a first "blind" resistor RrQti)

which is common to all the det ector bri dges within
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obt ai n a nor e accurate i ndication. As indicated in
whidhi g said 59 ST t he anplifier Aj+i, referred

The readout from each detector bridge within column j + I is performed in a
similar manner to the readout from all the other pixel detectors. Whenever a
specific row is selected, the readout from pixel detector j + I is obtained,
simultaneously with the readout from all the other detectors I to j within
said row. However, the fact that the "active" resistor Rpg+y within column j
+ 1 and within the selected row is irradiated by the reference surface which
has a similar temperature & emissivity as the case (or that changes
proportionally to the case), causing the readout to be directly proportional to
the radiation of the case. This is in contrast to the prior art in which the

case temperature is read, not the case radiation, and therefore a complicated



to herein as DcaseRef, is essentially signal that is
proportional to the radiation within the case, and is
w@e@eitase2 i n real -tinme sinmultaneously w th thePCEHR0OWP00046

fromthe pixel detectors that are exposed t o the
scenery. This characteristic enables the providing of
conpensation at a real -til® frame rate, preventing the
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array, and while the tenperature of the substrate of

the array is kept

Fig. 8 illustrates the general mechanical structure of a bolometer-type FPA

and its case, according to an embodiment of the present invention. The outer
walls 12 of the case are made from a thermally conducting material and
serve as a heat sink for the substrate 18 and for the thermally shorted
resistors Rm and Rc (not shown in Fig. 8). The FPA is indicated as numeral
17, and it comprises at least the plurality (ixj) of the active pixel resistors
Rp, and the plurality of "hlind" resistors Rr that are all thermally isolated
from the substrate. A transparent window 15 is provided above the FPA for
allowing the radiation from the scenery to impinge on the active resistors
Rp. The i blind resistors Rr are spread adjacent the active resistors Rp and

are shielded from the scenery by means of one or more reference surfaces 14,



constant. However, while in the prior art the

paraneter was the tenperature of the case, and the
waelgpenawst vari able was a matri x that descri beBCT/H2006/000046

rate of correction that is needed to correct each

detector, in the present invention the paraneter is

t he average readouts fromld | the detectors in colum

j+1 and the dependent variable is still a matrix that

that 465 ¢hEBRAIY NS nRER Obr E4ELNY @Bup Rt td Shdesse Wl 12, or
conpensating each detector due to the non-uniform

that beftemyiradiatesuptroweyrtionainte hke tesperadtsudes shidvnh, tdfe tdséstors

. case. .As said before, the non-upiform of behavi or
Rel+} axhirragind SRENCLFAPIIRRS EUFEStS (4. it shoigebe noted the

e LTG0 LA, B AELEBHPO M e v

thermh&ly ésiihledrioty cadd@alll BFlhefleétihs Gusick Rhat iréflects the case
paranmeter per each detector PixelCaseGin is obtained

wall tpdiatipbng t he fol | owi ng expression: (1) Pixel CaseGin =
D / AV caseref " caseref / case wherein: Pixel CaseGin
i ndi cates the change of one specific detector voltage

LE20 YR .
s SN
effectisnddi 2@t asnigreachandeardestdiceddd ha@dee deostdot obth@ array are

specific_active detector-, Dlcase indicates the change
madd. As keid hetoreespist mapsuremaatDueaseadd (omaevernd predefined

ver age, changﬁgpf aill the detectors vol.tage r.eadoutd d
case fHBRPERTRR 1R, o DROSHRANN TERAEY SAHERER o drgyided to
the affy kend BniRE itRE t@fr{spergﬁdi%l SRS tkStd BOBREBIRN iOkept

Tcase, and thus a sanme correction array can be uUsed

consthat. aHwivdeer,anghilef imnbhenpripandrt hthef pammkbsa case) the
tenperatures. The fact. that Pixel CaseGain represents

tempeprturat ofotirtcRsen andetha dependentayariahls jeas fg matrix that

describes the rate of correction that is needed to correct each detector, in the
present invention the parameter is the average readouts from all the
detectors in column j+I and the dependent variable is still a matrix that
describes the rate of correction that is needed for compensating each
detector due to the non-uniform behavior resulting from the temperature
drift of the case. As said before, the non-uniformity of behavior to the case
temperature drift results from the difference of the location of each detector

with respect to the case walls and the inherent process non-uniformity.

The finding of the calibration parameter per each detector PixelCaseGain is

obtained by using the following expression:

V_ . /AT
A pixel / case AVpixel / AV

(1) PixelCaseGain = m caseref

wherein;

PixelCaseGain indicates the change of one specific detector voltage readout



the Caseref voltage change makes Pi xel CaseGain
i ndependent of DTcase. Thus, a sane correction array

weanehaeesed for a wi de range of anbi ent tenpePEL/2e66/000046
This is in contrast to the prior art that transl ates
the variation of an external tenperature neasurenent
to some voltage of fset. ThErefore, in the prior art,
since the signal follows Plank's Law, the relation
with YS&fici 8o 8 chigennahdervepate/valtagd rdadoutiofeobumdn J +1;
therefore several arrays_are necess in, rdeg to
AV,i-0 tvditatesehuhangamféhefvofegs irpr e FREGHEgctive
Therefore, the nmethod and system of the present
detedteisent i on are much sinpler for operation, involving

f ewer ,calgul at] $9é;&ndand al so
ATc“sﬁFﬁFﬁgsg%\g/icﬁltahgﬁsl{lﬁgégﬁ%ﬁeﬁng‘?&array dat a handl ed.
AV T DB BEMeE St1f abbder ehamas uf elfiethes desectgrs eltage readout
expression (1) provide an indication for the case
fromaohs@nh jvollt age which is needed for conpensating each

specific pixel detector bridge for the non-uniformty
resulted fromthe effect on each detector of the case

enperat ure dnifti ThetdahBkuhileh priorobire FEgelCaseGain is
It S%?‘%ei)gnt{ofee@g}%teg} %%caser ef (vvhigch relates to
inde?éﬁ&é{teé‘ﬂ ATBsE dredpRuatisand dosrexipadartayacamths ¥sgh for a
ook up table) (;%]j{ (CO st ands foE) "case of fsetw) . The
widegrdngecatr mmbisrun(anet therefume @lsq @sShtEPREGATHCE 1o 12
. conventional pre-nmeasurengn rLs, i ngdi egh BYodGand
P lxe,lfqueﬁﬂintlf?éﬂsgff@étt oF?%@e%ngﬂa&?ﬁexb%?? 5& li&‘?e g ;n
29! nhBos LAICRREGHM dndepyrathORA] ATuse.
the S“J;aéggre[ aﬁ?%%%ggr%ggn%r F% i ndicated by Oi matrix. The
ThuQ,géf Sk Osbr@bdtioi taryaypfcanhbe preedefor fnvidh T8RP ent
the foll ow ng expression in der to correc h i.xel
templetadures. s Thismdeuin qEpfragt(tor Ei@cpgajf AR ( ﬁra.%s%(%g) the
OB ot A ferih S | 06 vol@pal offset.
varigfiogrofaan Q3se @P%rﬁttﬂ% %%Sgkt I‘eanggibﬁ&%or rect :ggno _
The?gf%lfé,)ﬁn%terﬁqBP Qr@%iﬁééet}ﬁrﬁgﬁﬁaﬁ)ﬂbﬁﬁmlank's Law, the relation
used is a higher order polynomial function and therefore several arrays are
necessary in order to cover the full range of possible temperatures.
Therefore, the method and system of the present invention are much
simpler for operation, involving fewer calculations, are more accurate, and

also provide saving in the amount of array data handled.

The results of the pre-measurements using the expression (1) provide an
indication for the case offset voltage which is needed for compensating each
specific pixel detector bridge for the non-uniformity resulted from the effect
on each detector of the case temperature drift. The data which is obtained
for different levels of AVeaseres (which relates to different case temperatures)
is saved in a matrix (or look up table) CO:;j (CO stands for "case offset"). The
gain correction matrix which is obtained in a conventional pre-measurement

manner is indicated by Gij, and the offset correction matrix which is also



procedure; Q,j - is the offset correction matrix
extracted by the pre-neasurenent procedure or shutter
waedbaatebnn; CO | is the case offset array as POI/HI20&d00046
by the pre-neasurenents procedure; X - is the average
coefficient of Vca eref as obtained frompreferably
full colum j+1 of pi xel -1det ect or s (it should be noted
that x may be obtained fromless than the full col um,
obtaildd SONE c6@eESIGVANpfd-nreasuBimehe npixe¢r i iReiceieduPy hn.
colum j+1. It should be noted again, that there are
matrikhree matrices of coefficients, G,j, Fig. 6 shows in
bl ock di agram form a system for providing conpensati on
in the pixel level for the gain, offset, and cas? Thoavi
te if e hemmeEnibe. p&-fpens othres fallnaving
The “e%?g?@@ g%ﬁfggr&a%%ﬁeg.e g’%\eééFPA IS i ndi%at ed by nuneral
expredsioBUs oddet tansfrecstidpixel fétectarsirgpdeetidi ng of a ful l
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(2) selected rowi;rortestedns|qif i*ZI?is _Aa‘céq,f)(*b&?dck 22). AD

converter 21 transforns the anplified reading to
Whedigi tal data, which is provided to the positive (+)

input of summing unit 24. .The di i Vcaser ef
Vij—i% Wﬁ%#aﬁgcwﬁflgﬁ%ﬁﬁ%rgaﬁmgggg%ltas?t)%’d r ow
owithin EPAL L. 04\ tri%BextRhodddddy ithé opermidabizament
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T r on@isng AMLli Rki edtaiakbdedyx @ej preeneasurements
CO"’cgfrtgq’s%[)o%%ieng?fﬁ provi ged to the negative (-) input of
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values (V1] - xCOt J ) line 29, .Sai,d full
x — fis ibe2gvenegeprestiigienti o A %PBF%PF@a’?u%%{n li’%%ufet%]%]é', “
c:olu]\:/n\'%I ]gi-l} cl)tn pigcgf Setectors (it should be noted that x may be obtained from
less than the full column, in some cases even from a single pixel detector

within column j+1.

Tt should be noted again, that there are three matrices of coefficients, Gij,
0;j, and COi,.

Fig. 6 shows in block diagram form a system for providing compensation in
the pixel level for the gain, offset, and case temperature drift. The system of
Fig. 6 performs the expression (2) above. The FPA is indicated by numeral 1.
Bus 20 transfers the differential reading of a full row of detector bridges
(pixels I to j within the selected row to the amplifiers A1-A; (block 22). A/D
converter 21 transforms the amplified reading to digital data, which is
provided to the positive (+) input of summing unit 24. The differential

Veaseref reading from the j+I column and the selected row within FPA 1 is



mul tiplies these values by the gain matrix G, (block
34) (as obtained during the pre-neasurenent

w@e@weaewsE), resulting in GJ *(V J ~xCO | J )PCT/mM2006/000046
resulting output 30 fromnultiplication unit 28 is
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v, (corrected) =G, ; * (V, ; = xCO, ;)+0,;, which essentially form the video

signal. The full image is finally produced at block 40.

As shown, the system of Fig. 7 provides compensation for the readings from
the FPA in real time, and compensation which directly relates to the

radiation from the FPA case.

While some embodiments of the invention have been described by way of
illustration, it will be apparent that the invention can be carried into
practice with many modifications, variations and adaptations, and with the
use of numerous equivalents or alternative solutions that are within the
scope of persons skilled in the art, without departing from the spirit of the

invention or exceeding the scope of the claims.



inacolum j + 1 for sensing case radiation, the
sensing elenents of said at | east one detector are
w0 peoadd@mb2ed by one or nore reference surfaces MIDE2006/000046

radiation is proportional to the case radiation; d.

reading circuitry for rezzing i ndi cation for the

scenery radiation as sensed by each of the i x |

detectors of the array, and for reading indication for
CLAIM® case radiation as sensed by said at |east one

ind detector; and e.,.co nsation_ci it .
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frofh tHe 48 ?tgzi QatJi g%@b(g%gg&gﬁ (%Iﬁgﬁcase radi at iygn °

i ndi caldQthAScesrpgeddidyionai d at | east one blind

detector. 2. A focal plan array_system.accordi ng t.
cl abm 4 casbevisich atconmrhedates Fa1 eakay affﬁ%a%ftoﬁ%t %ﬂlg,case

and the at | east one blin e ;
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array %1%%«%{9 SCAP%HE 7S 1 Hixel db#aclorswoeraliationconohg tfhem
S ha

det ect s a structure of a Weatstone bridge type.
4. Af ogd sqimpyar ray system according to claim3,

wherein each of the i xj Wigatstone bridge t .

det ect at dsaoneiding avleRs Oggh? bor%ﬁggerg%’.l” e FYitfiin fhe case
branch, conprising.a, fir i-SL.O jtedh | 6h :

t her mai y2 SHRAITORY /t ; gﬁfbéﬁ%ﬁé %lﬁc%h%&pport Sihe e

array gfé%éxgtsCWEEHH 41018kt ohbelctesodeirs infadihtedaby @pe or
and a second resistor Rr comon to all of the.

decodersons tdferersamerfaons whdsewadiation s prapogtienaklp the
one of said reference surfaces; and b. a second branch
conpr i shsgradigliony resistor R c which is thermally

shorted to. the .sai. orti DSt apsk WheChsdesery

com‘é‘m repdiag ?}chlﬁ%ﬁgfégo é?gﬂl t Qﬁ&%&%} of the

col unnsrﬁhi nsh asfRussdhbresichtafrthd B whidebedtersueli deearray,
d

for eac ecoder an o
and for reading indication for the case radiation as sensed by
said at least one blind detector; and
e. compensation circuitry for compensating each of said scenery
radiation indications of each detector for the effects resulted

from the case radiation, based on the case radiation indication

as sensed by said at least one blind detector.

9. A focal plan array system according to claim 1, wherein all the focal

plan array detectors, and the at least one blind detector perform

differential measurement of radiation.

3. A focal plan array system according to claim 2, wherein each of the

detectors has a structure of a Wheatstone bridge type.

4. A focal plan array system according to claim 8, wherein each of the i x



which is exposed to the scenery. 5. A focal plan array
system according to claim 3, wherein each of the blind
wab@atieteone bri dge type detectors has two brankP¢EBE.2a66/000046

follows: a. a first branch conprising a first resistor
Rr(j+i) which is thernal I1§ shorted to a substrate

whi ch supports the array and is conmon to all the
decoders of the array and a second resistor %M)
GioWieatstonaltridge tyipe dbbectars bastwaikragghes R oo

which is irradiated by one of said far I
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resistor RpQ+i) which is unjque for each blind .
decodecambiar binlallyof St HeeUleRF GIChH SERFTo% nd Jrfich is

which s al so,irradi ated ' n surf ace,
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sengj t LVigh¥odd® ¥Rt tom H@M% 0§ thiedotrbsstore R stdrsh is
wi t hi'n®t Ré same bri dge. g A focal plan array sysiaeniii
accor diferrhallg|shiomedl, tontter eatd shppowsing Aybeirpte ppdywhich

conprises a row sel ector for selecting at,each tj .
row of isheomimeyy to aﬂﬂjoﬁc fhe dgf Sa‘ﬁ’&h’?ie@% &otiillle doliimths j
correspondi ngl v..recei,vi R PV « d d
o a: PR Byoelar had ST bl o PRISRERE: an

oW, 7.1 RlSELAGLAIItAS sconéli m 1, wherein the
conpensating circuitry perfornms the foll ow ng

expression in order to obtain a decoder signal which

is conpensated for the case,.radiat;ion:,(2 .
5. dofocsd tdam axray\,systgg@@c’:onr@]g oAdIE:R N Wl)n’e?/e_llnseag:h of the

Pt SOLSTARRH  Birele g sk sl
pre- geasu@Aepbanch comprising a first resistor Rmg+n which is
thermally shorted to a substrate which supports the array and
is common to all the decoders of the array and a second resistor
Rrgryy common to all of the decoders within same row and
which is irradiated by one of said reference surfaces; and
b. a second branch comprising a third resistor Rcj+1) which is
thermally shorted to the said supporting substrate and which
is common to all of the decoders within each of the columns j
and a fourth resistor Rpg+y which is unique for each blind
decoder, thermally isolated from the substrate, and which is
also irradiated by said reference surface, said fourth resistor

Rpg+1 has a different sensitivity to radiation than of the other

resistors within the same bridge.

6. A focal plan array system according to claim 1, wherein the reading

circuitry comprises a row selector for selecting at each time a row of



procedure; O, -is an offset correction matrix
extracted by a preneasurenent procedure or by
wore@snoeweent at a tinme of shutter closure; CO PGI/H.20&&®0046
of fset array as obtained by the pre-neasurenents
procedure using said bli % detectors; x -is the
avFrage7sEgnaI gf all the“blind detectors wthin
colum 7+2 as obtained during operation of the array..
Ehonatgal i ] amlagens SBUiR e COR CROAEOTRO g, eceiving
erein said reference surface,is e i\
a5 PP SR8 15 PSRRI oot of 108 dffblers within
sa%g ﬂ%ﬁ%&%ﬂ&@ surface is a surface which is extended
f rﬁ%_e case wall. 10.A focal plan array system
according to claim1, wherein said reference surface
is thermally coupled to the_case 11. A foca

7. Sy sty yaceTingc b IS (b BERRTL (o HBPAORITE ittty
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which is compensated for the case radiation:

(2) v, (corrected) =G, ; *(V,;; — xCO, )+ Oy,
Wherein:
Vij — is a pixel detector signal after an A/D conversion;
G;j — is a gain correction matrix extracted by a pre-measurement
procedure;
O;;j — is an offset correction matrix extracted by a pre-
measurement procedure or by measurement at a time of shutter

closure;

CO;,jis a case offset array as obtained by the pre-measurements
procedure using said blind detectors;

x — is the average signal of all the blind detectors within column

j+1 as obtained during operation of the array.

8. A focal plan array system according to claim 1, wherein said reference

surface is the case wall.

9. A focal plan array system according to claim 1, wherein said reference

surface is a surface which is extended from the case wall.

10.A focal plan array system according to claim 1, wherein said reference
surface is thermally coupled to the case wall.
11.A focal plan array system according to claim 1, wherein said reference

surface radiation is the same as the case wall radiation.



