METHOD AND SYSTEM FOR DETERM NI NG THE RATE OF NON
UNI FORM TY OF BOLOVETER BASED SYSTEMS Field of the
wo povenoieeh The field of the invention rel ates POI/IL2006/000048
uncool ed focal plane arrays of the bol oneter type used
for sensing IR radiation. Mirre particularly, the
present invention relates to a nethod and system for
measuring the degradation inl-the unifornity of sensing
l'ight by the various detectors of the focal plane
METHODAND SYSTOMEOR DPETERMENING T3HE RAMENOF NON
speci al _neasures should be taken in order to perform
non unUNIEORMIEYODOFBOMEEERBASKD S¥ SHHEMS
I nvention Bol.onmeters are widely used for sensing | ow
radi ation of light, generally in the IR band. |In nost
j ] , the boloneters are provided in a
E 2&n1o a o%gﬁigfan array (FPA), wherein the array
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Shereinafter also referred to as or "pixels"
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they are generally much |I'ess expensive in conparison
amiy,hawd dbe gprévdatg phaimdacatips as Howeken spetial tygastaks should

sensitivity of boloneter type sensors is,significantly
be taken inrpadento perEy-1ypundermEy Lecpbbadiat | as

bol oneter type sensors are very sensitive to

tenperature variation, they require special neans for
BatRBFOWAUNSE tKE ThOBRGIGH ure of the array substrate,

and Tor conpensating each individual detector for said
Bdlempetemt aree widelyatseohfor denstipidwl radiatodredf tight, gheerally in

case. that _accommopdat es, t he FPA contri butes roughly .80%.
the(R handRTpIEest swientions §a6$s,\ﬁ%€ab019w;§§$1%8a%p¥%wge€{ in a

foﬂﬁrH.ftaof"octai1 %1&?1?‘3?1‘&3? EWA%%VIE&‘G% th& %r{"%gj E@ﬁl&)‘ﬂﬂes a plurality of

individual sensing elements (hereinafter also referred to as or "pixels", or

"pixel detectors"). A significant advantage of the bolometer type sensors is
‘their reduced weight 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 substrate, and for compensating each individual
detector for said temperature variations. It should be noted that the case
that accommodates the FPA contributes roughly 80% of the IR flux. 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),



Vox (Vanadi um Oxi de) resistors are widely used in
typi cal boloneters, as the Vox has a relatively |arge
wagrReftomnper at ure coefficient of resistance), apdI/IIX006/000048

1/f contribution. Typical boloneter FPAs are required

to detect radiation with a resolution in the order of
50nK of the scenery tenperature. The tenperature
variations at the bol oneter-Zetector due to the heat
variations within the scenery are in the order of

arfll R O/f dorteiblitioghoul d be noted that in order to bring
the bol oneter detector to its operational point, it is

required to heat the active resistor of the detector
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However, even though a Wheatstone bridge which performs a differential
measurement is used, the prior art uncooled bolometer-type FPAs are still
very sensitive to variations in the ambient temperature, and special
compensation circuitry is required for compensating in the FPA pixel level.
More particularly, special circuitry is required to compensate for the non-
uniformity of the detectors (i.e., to compensate for their different offset and
gain), and to further compensate for the non-uniform effect of the change of
the ambient temperature on each detector. The said latter non uniformity
arises mainly 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



In order to account for the non-uniformty of the FPA

pi xel detectors, prior art bol oneter-type FPA
worevafiessiir ers, or the users thensel ves conmonP@T/IL2006/000048

perform pre-neasurenments which determne the gain and

of fset of eachpi xel detector. The neasurenents are

perfornmed for constant, predefined anbient (case) and

substrate tenperatures. Thedesults of the

measurenents are provided in two matrices (or | ook up
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_ imnates any active use of the FPA during
pladé,dor example, every 2 to 3 minutes, takes several seconds.

Throughout this application whenever reference is made to "closure of
shutter", it should be noted that it is meant to any action that provides a
homogeneous image to the FPA, either by means of closure the shutter, by

means of performing "out of focus", etc.

A said, the need to recalibrate the offset of each FPA detector during the
closure of a shutter eliminates any active use of the FPA during said
recalibration procedure. Said lost time which is dedicated for recalibration
may be critical. However, the fact that the prior art lacks means for
determining the rate of the non uniformity degradation, and in order to
prevent operation with a too high degradation, has enforced the users to

apply a relatively high, and constant rate of calibration (as said, for example



recalibration procedure. Said lost tinme which is
dedi cated for recalibration nay be critical. However,
W b@ofierestd t hat the prior art |acks neans for PCT/IL2006/000048
determining the rate of the non uniformty
degradation, and in order to prevent operation with a
too high degradation, has enforced the users to apply
a relatively high, and constént rate of calibration
(as said, for exanpleevery 2 to 3 minutes). In many
evEly OStd §irfirifted). tIﬁ_C}thgrbafsé‘é ehikhata td Maedrdtertheaul heed for
pur poses only. 1t is therefore an object of the
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description proceeds. Summary of the Invention The
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and in real time.

It is still an object of the present invention to provide said arrangement in a

manner which is simple to manufacture.

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
type, which has means for determining the rate of non uniformity, which
comprises: (a) an array of i x j pixel detectors of the bolometer type for
sensing scenery radiation; (b) a case which accommodates said array of
detectors, said case having a front window that provides exposure to the
sensing element of all the i x j pixel detectors to radiation coming from the

scenery; (c) at least a portion of column j + I of blind detectors that are



detectors, said case having a front w ndow t hat

provi des exposure to the sensing elenent of all the i
wo2go6pioced detectors to radiati on com ng from PEEIL2006/000048

scenery; (c) at least a portion of colum j + 1 of

blind detectors that areshielded fromthe scenery by a

honogeneous reference surface; (d) reading circuitry

for reading indication for tfe scenery radi ation as

sensed by each of the i x j detectors of the array,
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Preferably, said homogeneous reference surface is baffle extending from the

case.

Preferably, all the focal plan array detectors, including those within column

(i+1) perform differential measurement of radiation.

Preferably, each of the detectors has a structure of a Wheatstone bridge

type.

Preferably, each of the i x j Wheatstone bridge type detectors, and each of
the detectors within column (j+I) 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 R common to each of the decoders within one of



substrate which supports the array and is comon to
all the decoders of the array and a second resistor Rr
W@ omineesd each of the decoders within one of t PET/IIXN85/(100048

and which is shielded by said at | east one honbgeneous
reference surface; and (b) a second branch conpri sing

a third resistor Rc which is thernmally shorted to the
sai d supporting substrate amgl which is conmmon to al

of the decoders within each of the colums j and a
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th@@mh@t@dtywthreshold Q relating to the non uniformty
of behavior of the decoders; (d) sequentially reading
in arow by row rranner t he val ues as sensed by the i X
| detectars o nd as se e detec
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coliPmbBe;aPqY ®efdhg masked from the scenery by means of a homogeneous
surface; (c) predefining a non uniformity threshold €, relating to the non
uniformity of behavior of the decoders; (d) sequentially reading in a row by
row manner the values as sensed by the i x j detectors of the FPA and as
sensed by the detectors in the (j + I) column; (e) recording at a column
register the readings that are sensed by the decoder of column j + I; (f)
calculating the standard deviation of all the values in said column register
and comparing the standard deviation with the threshold @; (g) if said
standard deviation is found to be below @, continuing to normally operate
the FPA; and (h) if, however, the standard deviation is found to be above @,
stopping the operation of the FPA, and performing a non uniformity
calibration of the FPA decoders.

Brief Description of the Drawings




stoppi ng the operation of the FPA, and performng a
non uniformty calibration of the FPA decoders. Brief
w®e®en0gs3 on of the Drawi ngsin the draw ngs: -PEi/DL20d6/000048
shows the general structure of a typical, prior art
FPA of the boloneter type; - Fig. 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
mechani cal structure of a bol oneter-type FPA and its
Incﬁﬁedra%ﬁ%&di ng to an enbodi nent of the present
Invention;, and - Fig. 4 illustrates the general
structure of an FPA according to an enbodi ment of the
present iinvention. Detailed Description of Preferred
- Efimdl ndres the grmesahistmictaea of @ 6¥pigal, ypiienlarbFAPA of the
og 1the tbol oneter type is shown in Fig. 1. The FPA 1
hBQloMetERAYRFd j col urms, therefore conprising i X |
bat = ' e k1l
A T X e PP ond UL DT g T QTpbR%S of the
dePeCcoDFEs. ly neans of row selector 2. Wen a rowis
selected, all the detectors of the selected row are

- st ¢ dHustretss shegeacralnmechanicahgbuicsure ofmeabploppaier-type

pixgl _detectors of the selected row are ovided . ,nto .. .
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selected, the reference signal is common to all the
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FP@’—.bO@“HéEBPfﬂd}WQPJEQ?eH IERSent of the prior art. As
shown, all resistors of the detector are arranged in a
form of \Weat stone bridge, which

Detailed Description of Preferred Embodiments

The general structure of a typical FPA 1 of the bolometer type is shown in
Fig. 1. The FPA 1 has i rows and j columns, therefore comprising i x j
bolometer-type pixel detectors. The readout from the FPA is performed by
selecting a full row of pixel detectors by means of row selector 2. When a row
is selected, all the detectors of the selected row are simultaneously sensed,
and the readouts from all the pixel detectors of the selected row are provided
into the inputs of corresponding j column amplifiers A; — Aj. As will be
elaborated hereinafter, when a row is selected, the reference signal is

common to all the column amplifiers.

Fig. 2 shows the general structure of one of said i x j pixel detectors of the
FPA of Fig. 1 according to an embodiment of the prior art. As shown, all
resistors of the detector are arranged in a form of Wheatstone bridge, which
provides a differential measurement. The resistor Rp is the "active" resistor
which is specific to each pixel detector. All the resistors R, are thermally
isolated and are exposed to the scenery. The resistor Rris a resistor which is

common to all the pixel detectors of each row, and which is referred to



provides a differential neasurenent. The resistor RP

is the "active" resistor which is specific to each
w@rooeliowes ector. Al the resistors RP are therPel/neo06/000048
~-isolated and are exposed to the scenery. The resistor

Rris a resistor which is common to all the pixel

detectors of each row, and which is referred toherein

as a "blind" resistor, as itg.is totally masked from

the scenery. Resistor Rmis one resistor which is

to.all the, pixel : ,
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€ dynam c Behavi or of the active resistor Rp
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| ocation which is nasked fromthe scenery radiation.
Said resistor Rr is electrically connected only during
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iré‘%@fsattggfg?e LESAG OIS s@bEmlcBesmbhY 19ROkt @dtife,t Hing a single
amplifier per column. The "blind" resistor R is used for compensating
against the dynamic behavior of the active resistor Rp. Therefore, it is
located at a thermally isolated location which is masked from the scenery
radiation. Said resistor Rr is electrically connected only during the readout
of the specific row. The other resistors R and Rn are connected during the
readout of each row. These resistors are thermally shorted to the substrate
in order to prevent their destruction due to excessive heating. Thus, when
each specific bridge is active, there are formed essentially two almost
identical branches of current, wherein the currents I and Iz cause a
differential voltage Vo which is a function of the scenery radiation which is

applied over Rp.

Fig. 8 illustrates the structure of a typical FPA 1. For the sake of brevity,



in order to prevent their destruction due to excessive
heating. Thus, when each specific bridge is active,
wo b@saomse fornmed essentially two al nost i dent PCHIL2006/000048

branches of current, wherein the currents I i and h

cause a differential voltage VO which is a function of
the scenery radiation which is applied over Rp . Fig.

3 illustrates the structure.@f a typical FPA 1. For

the sake of brevity,the FPA was reduced to the size of
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whi ch determ ne the gain curve and the offset of each

pihxel r(Jget ector. The neasurenents are perforned while

t he, ient (case ngd substrate.tenper res are [
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during the actual use of the FPA each pixel detector
cwivetaral Hrroffsetadjaachaixelsdatgctone Batmeasramiegts age performed

nglté;‘{bgggmbliénts c%léle)d a?l snu%s%ldatte hc%tmﬁerxlgt@rfefssgxte ﬁ&gff ic&(nétant at
some pre-defined temperature. The results of the measurements are
provided in two matrices (or look up tables), a gain non-uniformity matrix,
and an offset non-uniformity matrix. More particularly, during the actual
use of the FPA each pixel detector of the FPA is adjusted using the data of
said two matrices. It should be noted that the offset matrix is updated
periodically (for example, every 2-3 minutes) at times when a shutter is
closed and masks the FPA from scenery radiation. Of course, the FPA
cannot be used during the times in which the shutter is closed and the
update is performed. Said procedure of correction is generally referred to as

NUC (Non-Uniformity Correction).

As said, the prior art periodically closes a shutter or provides to the FPA a
homogeneous image in order to obtain an updated offset matrix. The

updating of said matrix disturbs the actual operation of the FPA, as the



periodically (for exanple, every 2-3 mnutes) at tines
when a shutter is closed and masks the FPA from
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during the tinmes in which the shutter is closed and
the update is perfornmed. Said procedure of correction
is generally referred to as NUC (Non-Uniformty
Correction). As said, the piiOer art periodically
cl oses a shutter or provides to the FPA a honpbgeneous
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required tinmes re particularly, as wll be shown
ddétbempieséatingnhenddtanl de¢ ef the &P Aldhe mgtd bftlee honlunifermity

of the FPA the rate of the_non unlformt of the grra
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Cl@ﬁ{lfquﬁ%gforﬁiﬁ_ 4 illustrates the general structure of
he FPA according to the present invention. As shown,

the FPA of the present invention conprises an

addi tj onal um of sensors, i C d as colum
Fig. 4gdlust lﬁﬂtﬁéwhaae@@%lr SERPERITA Qe,fg?‘& i GCEHERE thﬁqpresent
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scenery by means of a reference honbgenous surface.
wilthén tserdnadditbred ewlgsmmehes 9s$mrtm1hv the sameasructunshag of the

taqe éls 5c” ! g{%&{l gtb‘? g'tPSAb ::[;ongpy }e%{eﬁg%ndﬁggr;égfﬂ \a/dltéfle detectors
fTQ&h%IQrﬁ*I-Z )’illls iine1giat tn?rﬁleOfsc&%My( hitbhns of a reference

homogenous surface. The term homogeneous refers herein to a state in

which the surface has a same temperature and emissivity (i.e., same
radiation) all over the surface. Therefore, all the detectors of column (j+1)
always "see" only the homogenous surface, and they are totally masked from
the scenery. In other words, all these "blind" detectors of column (j+I) see a
homogenous image, essentially a same homogeneous image as all the FPA
detectors see during a shutter closure at the prior art. The readout of each
detector within column (j+I) is read simultaneously with the data of the
other detectors I to j within the selected row. The individual readouts from a
full column j+I are then accumulated in a register 16, having up to i cells.
When the register is full, the standard deviation o of all the values in the
register is calculated, and compared with a predefined deviation threshold
Q. A standard deviation above the threshold is an indication for a non

uniformity that requires offset calibration.



al ways "see" only the honogenous surface, and they are
totally masked fromthe scenery. In other words, all
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honogenous i mage, essentially a sanme honbgeneous i nmage
as all the FPA detectors see during a shutter closure
at the prior art. The readout of each detector within
colum (j+1) is read sinultaneously with the data of
the other detectors 1 toj within the selected row The
i ndi vi dual readouts froma full colum j+1 are then
accunul ated in a register 16, having up to i cells.
It \8heald be doeed shet the bliubl decbhersséfodudams (ev) aré oalibratbd for
all the values in the register is calcul ated, and
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ecoders of colum are calibrated Tor their gain

dedpetoed s eblumnaj sady Araéad, sistled bntlhef etcheframeé reading, the
scenery detectors of the array. More particularly,

repfeytsafrent gl tbﬁ&i@@fﬁ@ﬁ@ of coepmg Fhikarsraveragedserpviding an
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regaﬁﬁtsf {saéﬁcﬁﬁﬁgd g, tl'feh&arnﬁég@ WesidtidMakdutd € be above some

etectors of columm (j + 1) are averaged, providing an
predefiagé tha¢dwldvallerit he comeladed lthat uiaxsdaembselmy &1 perform a
of the detectors readouts is cal cul at ed. . the
amﬁarmlébé\ﬁochaﬁnu BrqcsdHte-t dhpee alfﬁav%C% g to the present
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correctl
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I nvention only when the standard deviation of the
theealdgurs dfr anshidger «dr cibleupnoedieedd s ahamogeneous image) is
predeterm ned value Q, a calibration which involves
quiff@"%‘l’ sure of a shutter (or the providing of a
honogeneous i nmage) i s perfornmed.

More particularly, every frame the following expression is checked:

(1) Jd2+d? +d +.d%) 20

wherein:
d; - indicates the deviation of a specific readout from detector i (in column j
+ 1) from the mean m of the readouts of all the detectors in column (j+1);

® — indicates a predefined threshold value;

When the condition of expression (1) is satisfied, a calibration procedure

takes place.

It should be noted that according to the present invention the reference
surface preferably extends from the case and it shields all the resistors

Rpg+1). It should also be noted that more than one reference surface may be



More particularly, every franme the follow ng
expression is checked: (1) {d2 +d 2 +d 2 +...d 2)
w@xmhaewsin: d i - indicates the deviation of aPGPHRVIN D048
readout fromdetector i (in colum j + 1) fromthe
mean m of the readouts of all the detectors in columm
(j+1); Q-indicates a predefined threshold val ue; Wen
the condition of expressionlfPl) is satisfied, a
cal i bration procedure takes pl ace. It should be noted
uddigt a?qgﬂé d% h%otélﬁ ?@ Nnd RIREIA to@%rrﬂlﬁr EidEces is
surface preferably e fromthe ca and
hshbgdrtsougl | t he reS|stors RpC»l) It should also be
noted that nore than one reference surface may beused,
as | ong as the tenperature and em ssivity over said
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he active pixel resistors Rp, and
13 amdilli; t;mn@hséblaltridésﬁ tsd phoraditRr(ixjAof rthasmmvenplxel resistors

w ndow 15 | s@&r ovi d"ed above the EPA for allow ng g .
Rpaenét then phuredity rf %@%rgﬁsrs&orﬁwﬁrnée trsrnspAEeRic Piydow 15 is
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connected to the case wal As shown, the

ad;asem(t thresadRir(q nés)stamaRalasmi 81ha éhl@hﬂa(bﬁronh’dles scemeppflyl means
of bafﬂes 14, that are thermally connected to the case walls 12. As shown,

the resistors Rp(j+1) are also shielded by the same baffle 14.

As has been shown, the present invention provides an indication as to when
an offset calibration (which involves the closure of a shutter) is required.
Therefore, while in the prior art the calibration was made arbitrarily every
predetermined period of time, according to the present invention the
calibration, having the indication for non-uniformity, is made only when it is
indeed required. Therefore, the present invention can eliminate the
performance of unnecessary calibraﬁons, and can obviously extend the

periods between calibrations.

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



As has been shown, the present invention provides an
i ndication as to when an offset calibration (which

w0 pweliwes3 t he cl osure of a shutter) is requirerCT/IL2006/000048
Therefore, while in the prior art the calibration was
made arbitrarily every predeterm ned period of tine,
according to the present invention the calibration,
having the indication for ndB-uniformty, is made only
when it is indeed required. Therefore, the present

schpe/ 8 piePsbriEadkiBba Th Nieearith §vifled {tod dpHI€R OfroHN HI8E @B HR ¥f the
cali brations, and can obviously extend the periods

inbentieen calti br atxepadingMi | éhgone senpedi nexdt s ofhet he claims.
i nventi on have been described by way of illustration,
it wll be apparent that the invention can be carried
into practice with many nodifications, variations and
adaptations, and with the use of numerous equival ents
or alternative solutions that are within thescope of
persons skilled in the art, wi thout departing fromthe
spirit of the invention or exceeding the scope of the
claims. CLAIM5S 1. A focal plan array system of the
bol oneter type having nmeans for determning the rate
of non uniformty which conprises: a . an array of i x
j pixel detectors of the bol oneter type for sensing
scenery radiation; b. a case which accomobdates said
array of detectors, said case having a front w ndow
that provides exposure to the sensing el enment of al
the i x |j pixel detectors to radiation comng fromthe
scenery; c. at least a portion of colum j + 1 of
blind detectors that are shielded fromthe scenery by
a honogeneous reference surface; 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 the non uniformty as
sensed by said detectors in colum (j+1); e. a
w0 e@680063 f or recording the radiation val ues aBRCT/H2006/000048
fromall the detectors within colum (j+1); and f . a
processing unit for finding the standard devi ation sof
all the values in said register, and for conparing the
same to a predeterm ned thrédhold Q wherein a
standard devi ati on above Q being an indication for a
cnarMv®i formty above the allowed level. 2. A focal
plane array system according to claim1, further
c dmp‘l& ifsq':a:igplmfn hardys ﬁyﬁem puf dhiedbolgmee thio tppe teoisg i mmages for
all the, FP det rs, t% a.cali bratln circuitry
for P%fé%mélg rré Aol MngiqEmit W %’r%orﬁ VIEEe FPA,
said c [ [ [
i ndi c[anf; [ L%H] faosr?éﬁ?)# gn}lE 1(‘3 OPH%yﬂtgc%gésear@éﬁ b\mgﬂeﬁ o&’ep e for

said pr ecg@hgfﬂg g@ﬂewk@@ﬁ@mﬂ Q3. Afocal plan array
system accor di g&gt o claim1 wherein said honbgeneous

ref er ehca sasd swdch saicharhmaslages eattl agray ofrdetretonss eaid case
4. A foc | an y s e cording to claim

wher el n RGP VBT dh B P HGOE GReSuT, b e pnsing
those wi thi I .t o)

ose, AP et RRSUEL B il g fom

accor di ngheaceh@tyn 4, wherein each of the det ectors
has a structure of a Weatstone bridge ty

focal pl @t J@lasfa;a §9l§itifé1fn0§@©b11dhrig+tb od Ibilrrd sletwﬁmthat are
each of t gf V\gatstone bri t e detectors, f

and each % elfiﬁ ]Iffgfl SPEOSHVRY, & ePYLS {§teRerce spytace;
branchgs ’regaufgo' (1:198‘@11:1" fora reb fSt bfrﬁﬁ&a[hdi?”ﬂfr' SIHA9 &enery

first resistor t her mal |
radlatlon as sensed by each of the i X j detectors of the array,

and for reading indication for the non uniformity as sensed by
said detectors in column (j+1);
e. a register for recording the radiation values as read from all
the detectors within column (j+1); and
f. a processing unit for finding the standard deviation ¢ of all the
values in said register, and for comparing the same to a
predetermined threshold @, wherein a standard deviation
above @ being an indication for a non uniformity above the

allowed level.

2. A focal plane array system according to claim 1, further comprising
mechanism for providing a homogeneous image to all the FPA
detectors, and a calibrating circuitry for offset calibrating all the
detectors of the FPA, said mechanism and circuitry are activated
when said indication for non-uniformity is observed to be above said

predetermined threshold @.



shorted to a substrate which supports the array and is
comon to all the decoders of the array and a second

WO e®8053 Rr conmbn to each of the decoders w PCI/IL2006¢000048

of the rows i and which is shielded by said at | east
one honogeneous reference surface; and b. a second
branch conprising a third resistor Rc which is
thermally shorted to the saild-supporting substrate and
which is common to all of the decoders within each of

t Be AOKaHaMS piardngkrayf \‘%ﬁéﬂeﬁh r g&dosdiy M WHiGD 1 Swik&i%e said
for each decoder and ich is exposed to the scenery.

7. Fdmegénesugrefarenge syfacensloaffledixtendingdiramnbib, case.
wherein the reading circuitry conprises a row sel ector

for selecting at each tine a-row of the array, and j+1

cql ulﬁpfo%gpioi%ﬂ ghsaarfs %};Cftgﬁr é&%P&%@b%gélXixﬁe%ﬁldi{#e&n aaquthe focal

anpl 1fying e se radi ati on*by eac

decqslensamialyhidetdeberss ehelkidesls rthoed withiBteBREnho(j+1) perform
determning the rate of the non uniformty in a foca

pl arfiffgrentyaloneasiereppdrgmstradiatigye, conprising the
steps of: a . providing a focal plane array of i x j
bol ometer type detectors, all being exposed to the

SSEPETenlal U0, 8,2 LegRlop BOULLAD o gl o of e

al | dmectodeheastatsudtare of 8Whéhtstordd bHdpsgypasked from
the scenery by neans of a honbgeneous surface; c.
predefining a non uniformty threshold Q relating to

AR TR TN RS R
aS j Wheatstone bridge type detectors, and each of the detectors within
column (j+1) has two branches, as follows:

a. a first branch comprising a first resistor R» which is thermally
shorted to a substrate which supports the array and is common
to all the decoders of fhe array and a second resistor Rr
common to each of the decoders within one of the rows i and
which is shielded by said at least one homogeneous reference
surface; 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 R, which is unique for each decoder and

which is exposed to the scenery.

7. 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
the array, and j+I column amplifiers for correspondingly receiving
and amplifying the sensed radiation by each of the decoders within

the selected row.



sensed by the i x j detectors of the FPA and as sensed

by the detectors in the (j +1) columm; e. recording at
w@2mel1e08m3 r egi ster the readi ngs that are senseRPCDIL200v000048

decoder of colum; + 1 ; f . calculating the standard

deviation of all the values in said colum register

and conparing the standard deviation with the

threshold Q g. if said stad®ard deviation is found to

be below Q continuing to normally operate the FPA

akd A methqd fowdetermibting sthandde cbfddei adm amifendfiopdd a focal

to be above Q _stopping the operation of the FPA and

per {IRRE AT AbHR IR oBIatRY (WRea CPBPEISRS the Stans atpA

deCOderaTc"providing a focal plane array of i x j bolometer type detectors,

all being exposed to the scenery;

b. providing at least a portion of an additional column ( + I) of
bolometer type detectors, all said detectors in column ( + 1)
being masked from the scenery by means of a homogeneous
surface;

c. predefining a non uniformity threshold @, relating to the non
uniformity of behavior of the decoders;

d. sequentially reading in a row by row manner the values as
sensed by the i x j detectors of the FPA and as sensed by the
detectors in the (j + I) column;

e. recording at a column register the readings that are sensed by
the decoder of column j + I;

f. calculating the standard deviation of all the values in said
column register and comparing the standard deviation with the
threshold @;

g. if said standard deviation is found to be below @, continuing to
normally operate the FPA; and

h. if, however, the standard deviation is found to be above @,
stopping the operation of the FPA, and performing a non

uniformity calibration of the FPA decoders.



