DESCRIPTION TEST EQUIPMENT FOR IMAGE SENSOR TECHNICAL
FIELD The present invention relates to an image sensor test apparatus
bringing input and output terminals of a CCD, CMOS, or another image
sensor into electrical contact Wit G CONEIR part of a test head, emitting
light from a light source to the light receiving surface of the image sensor,
and inputting and outputting electrical signals to and from the input and
output terminals of the image sensor so as to test the optical
characteristics of the image sensor. BACKGROUND ART An electronic

device test apparaitggﬂ'e}g%%ﬁggtg@s a O"Qapf%l_\e({é pé%%es%Ra large number of
0

semiconductor integrated circuit chips or other electronic devices on a
tray, conveys the tray to the inside of the handler, brings each electronic
device under test into electrical contact with the test head, and tests it at
the electronic device test apparatus body (hereinafter referred to as a
"?@%%tﬁéﬁ%hen finishing this test, it ejects each electronic device

from the dest head.andreleads.it on %ﬁr%@@%@i@ﬁ@gswi%bg%‘%a%t bringing
results so as to thereby classify it into a good device or defective device.
input |pEesRWCODS FCMOS! s;fard 6ther iage sensurstdmongtgseensor into
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“brotightints eledtrical* cORtACr Wit fhe tésfhéaatand Fassitied ind 1+oht from
a ligrRCceerdance with ﬂﬂfg?ﬁské%@y\!itﬁ“g Furthere i%fhﬁée%@? é@%@?,sgﬂé%i&mmg
brought into electrical contact with the test head and the light receiving
and owyriatenst theimage sensoriss itadiatedwith tightifront salight'sourcetsominals

of th(_SA:JISL.L%)&_&cgnduct a pugl!aesx%mlnatlon to examlng whether the amount of

fecened TGNt Of tRG Mags sensor 1S constant - 1267 hot fixed GF Sthertest™@3®
senso@f the optical characteristics. In this type of image sensor test, for

example, when the lot of the
BACKGROUND ART

An electronic device test apparatus referred to as a "handler" places
a large number of semiconductor integrated circuit chips or other electronic
devices on a tray, conveys the tray to the inside of the handler, brings
each electronic device under test into electrical contact with the test head,
and tests it at the electronic device test apparatus body (hereinafter referred
to as & "tester). Purther, when finishing this test, it ejects each electronic
device from the test head and releoads it on a tray in acceordance with the
test results so as to thereby classify it into a good device or defective
device.

In tests of CCDhs, CMOS' 5, and other image sensors among these electronic
devices, in the same as the above, each image sensor is brought into electrical
contact with the test head and classified in accordance with the test results.
Further, in this test, the image sensor is brought into electrical contact
with the test head and the light receiving surface of the image sensor is
irradiated with light from a light source so as to conduct a pupil examination

to examine whether the amount of received light of the image sensor is constant



image sensors under test is changed or the type of image sensors is
otherwise changed, the relationship of the optical axis of each image
sensor in the state positioned above the light source and the optical axis
or nfthedightosourbe cheatges before aridiaftér the change of the type, so
when ru,nnin%)a test after the change of the type, the optical axis of the

light SStifee Tiist be Thgtehad coaxialy with the Sl adiasdr iimage"t tre
imagSeRgoraftenthe ehange olthedyps.inthe state positigned.aboye the Ight i e

source by aligning the optical axis of the image sensor and the optical
changpds dftherkght sousberirradvancatioconduet this ¢ppk ofalignareripa in the
conventjonal image sensor test a E])laratus is provided with a fine

state Gt £6trdd fts@i o the XY Sdftectidhs 90t

adjiStment methanism oving the

sour@Nd:positians dhe aptical axisof the light souree with respectiothe-optical ng =
axis of the image sensor by using this fine adjustment mechanism to

test mbverthédighitsoarce itSelf tTherefore owithrthisamageiséhsob test source must

be maP argtté%éigaﬁ allqw'ipgchprovision gf this fine ac'%ustment mechanism

n s\ Tnd i light 8dtrgeer =he

and movemerit of the-ight SourEs - Was Féqtiréd ar

chandbusrthedmage senser type-appayatusncouldat besutfisiently,reduced:in gning
size. DISCLOSURE OF THE INVENTION Example embodiments of the
the gresedt Ventdntialateaocapdmayeasénsor test appbaratesctesting theht source

. Qtical characteristics of a CCD, CMOS, or other image sensor and seek
1n agvance

0 provide an image sensor test apparatus enabling reduction of the size

of-the-hardwarenAccorging to A fisst-aspect of.the presentinyentions dhese est
is provided an image sensor test apparatus bringing input and output

appateindls efimetpsl seasbrsaints conttuwitreebntact padtsrofi@test head, light
s GTANG G O O oot sufces L ORISR0 o e
LighOubtderminals ofdhe-image sepsots,from the.fest head-so asdostest@tsor by
using this fine adjustment mechanism to move the light source itself.

Thersfore, with this image sensor test apparatus, space allowing
provision of this fine adjustment mechanism and movement of the light source
was required arcund the light source, thus the image sensor type apparatus
could not be sufficiently reduced in size.

DISCLOSURE OF THE INVENTION

Example embodiments of the present invention relate to an image sensor
test apparatus testing the optical characteristics of a CCD, CMOS, or
other image sensor and sesk to provide an image sensor test apparatus enabling
reduction of the size of the hardware.

According to a first aspect of the present invention, there is
provided an image sensor test apparatus bringing input and output terminals
cf image sensors into contact with contact parts of a test head, emitting
light on light receiving surfaces of the image sensors, and inputting and

outputting electrical signals with respect to input and



least one image sensor for optical characteristics, the image sensor test

apparatus provided with at least a contact arm holding the image sensor

and bringing the image sensor into contact with a contact part of the test
cutpleadramoving meansipoyvided atra base side antmoving the gontactest at

arm, a light source emitting light to a light receiving surface of the image

Leastsiior, & Calttitiiy Mbans for calE Uty & refative arfbunFeFaetiaton tost
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optical axis of the light source, and a correcting means for correcting the
bringiositidre ofmtiye centact anmdncthe statertwldingdhesimmagersensorteasest head,

on the relative amount of deviation of the optical axis of the image sensor_
2 MORHEUTSRRP LY e Ealcifating FBaPCSvABTePEALH COfitadafftsa iy & 1ight

sour@éoé@rﬂ‘%‘!i‘%ghﬁglﬂ‘e'dé'aga's@?g%r{nJ%@le%aigd%%% SENSOL 31&%8%55%%5@, a

arm fixed to said moving means, and a lock-and-free means provide

calclietimemsaid Holdinglsite:ang satdroatveidenanms ahdablectetock anfregical
planar movement of said holding side arm with respect to said root side

a¥15 i THeart SV plaie | SHBBtEREANG paralidito SERFCORESOEpant h Skknigle 2L
ot teMbpdiments, the calsulatingmeans calculate the sslative; AMEUNLOL; 1+ o

deviafion of the optical axis of the image sensor with respect'to the optical
the eptsaaftthetight source;zardithedtoredtingmagans=corredisdhe positionefative
the contact arm in the state holding the image sensor based on the

BmOURE|tivé BB LT bf teViafiofFof e dptical ¥xis bt tHefRage” Senstr Wi by
the algNINg the optical axis af the light saurce anddbe opfical aXis 0f e, wien 4

image sensor in this way, by correcting the position of the contact arm in
holdthe state holding thérimage sensar asfinecadjustment mehamsniimeving said
the light source itself in the XY directions becomes unnecessary at the

ROviRg R trce e ot Hag 5E PodsiBIE T reliis s sPe df e frage Polding
+1de SERSOL testapparatys andredyce.he cost of the image Sensartest verent of

apparatus. - 3 In particular, in a test apparatus provided with a plurality of
saidlightding side arm with respect to said root side arm in an X-Y plane
substantially parallel to sald contact part.

In example embodiments, the calculating means calculate the relative
amount of deviation of the optical axis of the image sensor with respect to
the optical axis of the light scurce, and the correcting means corrects the
positicn of the contact arm in the state holding the image sensor based on

the relative amount of deviation of the optical axis of the image

Senscr.

When aligning the optical axis of the light scurce and the optical
axis of the image sensor in this way, by correcting the position of the contact
arm in the state holding the image senscor, a fine adjustment mechanism moving
the light source itself in the XY directicns becomes unnecessary at the light
source side, so it may be possible to reduce the size of the image sensor

test apparatus and reduce the cost of the image senscor test apparatus.



source and able to test a plurality of image sensors, since fine adjustment
mechanisms for moving the light sources in the XY directions become
unnecessary at the light source side, it may be possible to easily narrow
damnghe: ipitch hetiveen therphuadity ofdight-sousces; possibleitereducss 1ight
the size of a test apparatus able to test a plurality of image sensors, and
SOUrERh S¥ifleto ¢ 3 rédtitetheledst bF thefte SalSp 4PRRAE SIn e ekamiife 2dJustment
recnETRRdImenis, while,0ot paricylariy imited {0 1Sy, PIEIGraN MMep rccessary
apparatus is further provided with a first image capturing means for
at tbapturing ascimage ofan image:sensoritstesstatedeld-atthencomfactiown the
~arm from the light receiving surface side and an image processing means
P1tcRorheEdyHizingthé teldtive Position ‘Githe IRIHGE SenBEF A8 state TRERFe the
i ze 8418, contact agm. with respect to the contact part based,onIMAGE, . \oors,  ang
information captured by the first image capturing means, the correcting
possim@ansc provided at the base side and correcting the position of the
contact arm in the state holding the image sensor based on the relative
amount of deviation of the optical axis of the image sensor calculated by
the calculating means and the relative position of the image sensor
recognized by the image processing means (see claim 2). In addition to
the calculation of the amount of deviation using the calculating means,
the first image capturing means may capture an image of the image
sensor held at the contact arm from the light receiving surface side, the
image processing means may recognize the relative position of the image
sensor in the state held by the contact arm with respect to the contact part
based on the captured image information, and the correcting means may
correct the position of the contact arm holding the image sensor based on
the relative amount of deviation of the optical axis of the image sensor
and the relative position of the image sensor with respect to the contact
part. When the correcting means provided at the base side corrects the
position
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of the contact arm based on the relative position of the image sensor with
respect to the contact part in this way, by considering the relative amount
of deviation of the optical axis of the image sensor with respect to the
reduopticht axis of shedightiseurca-for-aligament of the position of each image
sensor, it may be possible to add the function of aligning the optical axis

of the et S6ETEeSarffTe Bptcal axid bfthefhaga sénssrtothd imited to this,

correcting _means for aligning the position of the contact arm based on the .
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meanéinddheraisuno-donger addeed ¢a pravide:ading-adiustmentaechanismeld at the
exclusively for the light source, so the image sensor test apparatus can .
contyd rédticéd iR siz€ ahtl 'the IR $BASOF &SP Faritudchrbe Fédtieegrocessing

meand) %8§t-£&%§£“°‘£' [\ 1.8 test apparalus; providsd with %fﬁ’a'“éa“té’n%‘;'éghi}q the state
sources an aﬁe totest a pfuraj[lty 0% Image sensors, a mg adT]ustment

held mechamisndneving eachHght sedsgedtsettin the XY giteetionsrbecemes on image
unnecessary at the light source side, so it may be possible to easily

info bW deRT HHe piteh Betweer thepliRafifPofHighY sotrtes, PussiBiecsting means

provfgggca‘?ttQ%g | gs%f %J[tgg’ taarpdj %Eagyﬁc Prlle%t tee Stoaspégroaﬁ“tgfo t[:hrgalc_%en act arm in the
Sensaors, and possiplie to reduce the cost of the test apparatus. urther,

statalonganith thesnarowing-akthe piichdbetween the plualityaaflightor deviation of
sources, the pitch between the plurality of contact arms arranged with

the REdpEEtitoithen i aldinafteife FEo°fite felghisbEthdvabléheadfs iigviedy means
ang D¥the Pe‘b%memep%%%%enfe%%ce&ehigl‘mggged moyement OthzeeH“géing the image

ensorl IeCOJIll
means becomes possible, and poor contact of the contact garts and the
procdBpit@nd :output derminals of the image sensors can be prevented. In the
example embodiments, while not particularly limited to this, preferably the

caléulafifg EansCcdittilteés therrel afive anidEnteP devidforsidf thelon using the

I i th r wit tQ the  optical axis_of the light
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h
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source based on't signals “outputted from the m‘%ﬁ and outp?ﬁe or e

imagéerainals nélhesimage sensofwithn from the light receiving surface side, the
image processing means may recognize the relative position of the image
senscr in the state held by the contact arm with respect to the contact part
based on the captured image information, and the correcting means may correct
the position of the contact arm holding the image sensor based on the relative
amount of deviation of the optical axis of the image sensor and the relative
pesition of the image senscr with respect to the contact part.

When the correcting means provided at the base side corrects the position
of the contact arm based on the relative position of the image sensor with
respect to the contact part in this way, by considering the relative amount of
deviation of the optical axis of the image sensor with respect to the
optical axils of the light source for aligrment of the position of sach image
sensor, it may be possible to add the function of aligning the optical axis
of the light source and the optical axis of the image sensor to the correcting

means for aligning the position of the contact arm based on the relative



respect to the contact part of the test head while emitting light from said
light source toward the light receiving surface of said image sensor in the
state contacting said contact part (see claim 3) By calculating the relative
posiamount ofrdeviation eftheroptical axisowfrandmage sensarbaset and there is
electrical signals actually outputted from the image sensor on which a
1o 1eif s SR ntits Mgt fenfay berp8Saibie o BeiA%an e Crakasdigdy ofor the
ligh{hgowmsgf gﬁé’ '@‘ngae Igéhgoﬁxi%,leasg];qggﬁge%’ Méhl!_%&%@d in size and
: particularly limited to this, preferably - 5" the image processing means
the [ecoghizerthe-relativesposition.ef therimagessensar \withaespect to the
contact part based on a chip of the image sensor in the image information
captured by thetfirstinfag& Captei g e ars (e CIHh Y P orpreferablyt Lioht
sour{€ IMAge processing. means recognizes the, relative, position, of ;e INAGe: rene
sensor with respect to the contact part based on input and output
mechiermminats-of the dmage sensot i the imagel infarmatien:captiured byothe becomes
first image capturing means (see claim 5). By having the image .
Unne Gt RREEINg medhs retogniAE e rétsife Fosifion BiYaRtmagRidénsorRithasily
narré@se_S%th:ﬁQe&%%@@%Q?sﬁ%081%99&/05fh?igﬁguggﬁlgcggtplﬂ} ssible to
terminals of the image sensor in theé image information captured by the
redudistinzage. eaptufing mesnsaitiasytbe passibledopravent pesacontactt image
even when a package is deviated from the chip itself or the input and
SeNSitp AR rATAARIhheInTAgR SBnSBE iIRtAE éXampfe ERJodiRTEHE Hhile

n%&%ﬁ@ﬂ'%%‘ﬁ?"@&? this. prefsrably the apparatus isfurther E’B%Vi%%ﬂality

with a transparent carrying surface on which the image sensor is carried,
of lihetcentactarm tias ahruppesteentachiorelectiicallyconnectng thennpitranged
. and output terminals led out to the surface of the image sensor opposite
with tBﬁ?%eﬁgh‘E?eE]é?%ﬂnbssﬁ?ﬁ%é%%ﬂ‘ée%oﬁt%cﬁ?aﬁf?é%fhé’%éﬁ’yﬁ%‘&%dfﬁé‘é moved

by tf‘n% %‘(EQ‘& -any %%itiQQdch@e,Xhﬁgalweﬁﬁbﬁ%%u% pgfalt!%let%m)%ng means
contact part (see claim 6) .

bacomes possible, and poor contact of the contact parts and the input and

output terminals of the image sensors can be prevented.

In the example embodiments, while not particularly limited to this,
preferably the calculating means calculates the relative amount of
deviation of the optical axis of the image sensor with respect to the
cptical axis of the light source based on the electrical signals
outputted from the input and output terminals of the image sensor with
respect to the contact part of the test head while emitting light from
said light source toward the light receiving surface of said image sensor
in the state contacting said contact part {see claim 3).

By calculating the relative amount of deviation of the optical axis
cf an image sensor based on electrical signals actually outputted from the
image sensor on which a light source emits light, it may be possible to
obtain an accurate grasp of the amount of deviation.

In the example embodiments, while not particularly limited to this,

preferably



By a contact arm having an upper contact, it may be possible to also test
a type of image sensor with input and output terminals led out to the
surface opposite to the light receiving surface. Further, by placing an
the image senseriwhickdad beenheld hya centadct-armtemporasity gfeaimage sensor
transparent carrying surface and making the input and output terminals of

WItH {8 THR e SonSE ARG thEpdPesHtatt ot thBiComactMim By arivitpor in the
imag@nghRasitioning t!él?p@ﬂ&éﬂ“xgyS‘ﬂﬂé‘C?iPs@aj}’n%&p%%@{%ﬁ@%gﬂ& PPOL. c1aim 4)

contact. In the example embodiments, while not cularly limited to this,
or ppedterabily theeapparatusriscirtiey previde drwithyaiseeonddmage captupiogi ticn of
means for capturing an image of the contact part, and the image

the  BEBsSY nedns 6 'FEEBEIZSS (HE réldtihosRidn BRfRE imfage 8Bhserd output
rermdidhe state-held at, the contact arm w i%@%ﬁ%%?i%%m%ﬁ?ﬁ@cp?%m first

on image information captured by the firsfimage capturing means an
imagthecsecomd imagescaptUsing sneans ¥see claim 7) . By having the second
image capturing means capture an image of the contact part and

reCOgHIZINY ahiFtHEPaRmIRIE Positon SFHeimagRISeRsor i e Statehetgition of
an iﬁé%&ogé%%to@mivﬁﬁh f§§B§E‘E t%sh%}?egnct:%ﬁttgég lf)%%%d Bé‘séﬁisoiﬁn%%% .chip or the

information and image information captured by the first image capturing
inpumeans, itumay-be possibles tocdbtale araogtratergraspiof theerelative informaticn
position of the image sensor. In the example embodiments, while not

cartticQiary fimitettto tHigISreferabi gadh tiadtaffvs Povicksd With 50 prevent
pooz NOldingsidearm holding the image :sensor; aLootsids amm fixedJo e, ¢ or pe

moving means, and a lock-and-free means provided between the holding
inpusidedndutheroot side mxis and Esle tedoek anfsee planar movement of

the holding side arm with respect to the root side arm in an X-Y plane

substanfially parafel SRS Eontdct Pt (Bed Claff 8y CWHh% cdftd@d to this,
pmf@fé‘ﬁﬁzCQHQC%QHP&C%G%M%%%&O%Q&kwith a transparent carrying

surface on which the image sensor 1is carried, the contact arm has an upper
contact for electrically connecting the input and output terminals led out to
the surface of the image sensor opposite to the light receiving surface to the
contact part, and the carrying surface is movable to any position in an X-Y
rlane substantially parallel to the contact part (see claim 6)

By a contact arm having an upper contact, it may be possible to also
test a type of image sensor with input and output terminals led out to the
surface opposite te the light receiving surface. Further, by placing an image
sensor which had been held by a contact arm temporarily on a transparent
carrying surface and making the input and output terminals of the image senscr
match the upper contact of the contact amm by driving and positioning the
carrying surface, it may be possible to prevent poor contact.

In the example embodiments, while not particularly limited to this,
preferably the apparatus is further provided with a second image capturing
means for capturing an image of the contact part, and the image processing

means



and-free means may be set to free to enable the holding side arm to move

relative to the root side arm, then, after the correction is finished, the

lock-and-free means may be set to lock to fix the holding side arm relative
recogqoithes rddtsside @ y®uecto thisn itad possibleagepresidethércotbectiigite held at
o means at not at eflch cont%cttarmhbut atig_he body side and the weiﬁht off B

© CHER Conthtt Sriis TETEEd, o high SPEEE m&Femert 5T the' mdiing +rormeton

captUREaNs,May. become possible:ang pagr comact.can be.prevenied: iadbe capruring

example embodiments, while not particularly limited to this, preferably
meangachecortagtarmis further provided with a tilting means able to rotate the

imagg1 sensor about any axis parallel to the X-Y plane (see claim 9

),
WHeri &P ifags SefiSar EntAeid a CBRIAC Bart"GuBi if e ontatt paffes °f the

contdRelipggs thistilting.meanscandnake the image sensordilt i matchge sensor in
contact part, so it is possible to prevent poor contact. - 7 In the example

the emabedimentsthehileonotpartdenlavydimitedodhistiopréferatslytthet part based on
. correcting means has drive units mqving the holding side arm freed by, .
% M5k AR HER FrBarietb ar Foshon TR piaTe (oo clatit 16725 £7a0°
capuiryHbenreferably the drive ynits may includg.afirst Qriveunitmovipethe of the
holding side arm in the X-axial direction in the X-Y plane, a second drive
relatyit movingiie hélding sideaemsianthery-axial direction, and a third drive

unit rotating the Eoldin side arm abqut.any point within the X-Y. plane ,
(sHb i T S BEANRE BmiBTor S whTS HOAERILIAM afled® thie:

prefd0dhis, preferahivdhecarndng surtace sinoyadinihe XrYoplanerBydhey the image

drive units provided in the correcting means (see claim 12). By driving the
sensqgarrgingestrfatesby e dited upitstofthecbite ctivgsmesnds, at isntorgdiree means

or rRessipletareducedhecost affberimagesenses tasty with respect to the root
side arm in an X-Y plane substantially paraliel to the contact part (see
claim 8)

When a contact arm is corrected by the ccrrecting means, the lock-
and-free means may be set to free to enable the holding side arm to move
ralative to the roct side arm, then, after the correction is finished, the
lock-and-free means may be set to lock to fix the holding side arm relative
to the root szide arm. Due to this, it is pessible to provide the correcting
means at not at each contact arm, but at the body side and the weight of
sach contact arm i1s reduced, so high speed movement of the moving means may
bacome possible and poor contact can be prevented.

In the example embodiments, while not particularly limited to this,
preferably each contact arm is further provided with a tilting means able
to rotate the image sensor about any axis parallel to the X-Y plane (see
claim 9)

When an image sensor contacts a contact part, even if the contact part is
inclined, this tilting means can make the image sensor tilt to match the
contact part, so it is possible to prevent poor contact.
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apparatus. In the example embodiments, while not particularly limited to

this, preferably each holding side arm has one or more abutting members
contacting the correcting means (see claim 13) , and each abutting

member isproyidecenwitfieithes a projectiontopeecéssifarimed atiaédnto this,
end of the abutting member, and the correcting means js provided with

PretSFReOther St tHe ProjeBion i ieckss SigdGedbld wiffPtHEAbove projechins e
arm PFdEGESS (Se€ dlaim 14) Bydriving the correcfing means in the. gtate with,, ...

the holding side arm of a contact arm and the correcting means engaged
(see bylamaBdtting Mernber, theefontddlyarecalr beemade toraccuratélyitragkfirst
the movement of the correcting means, so it is possible to accurate align

drive e pBStiod ofthe Softad avis i théborréc '@%@aﬁ&rﬁcﬁf@%&n XX

plan€MRodiments, while.notparticularly lipited.fa dhig, Rreferably areflacting o.: a1
means reflecting an image is provided on the optical axis of the first

diredhmage capturingmeans {seeuclaimrts) tBywintémpdsihdithe eeflectimy about any
means on the optical axis of the first - 8 image capturing means, it may

point a8 foSsibié 1 pikice e first iMabe’ capturing means on the base

harizontally,apdsit ”&%%H&%@'%K@%@%ﬁ%@ﬁ@ﬂﬂﬁ HMAGE. §ERSOLL; s,

test apparatus low and reduce the size. According to a second aspect of
prefahg-present inaentiony theret issprovided ecmethod¢ortestingzan imagee drive

sensor test method bringing input and output terminals of image sensors

, ] g A
ULt B EBHiERt WitH E6ntatt parts-BF ate&F hedtf by Cotict drms, emitting

light opJightregeiving syrfaces, of the ima%e sgpsqrs from, "99" SUICESrecting
and inputting and outputting electrical signals with respect to input and

meanseuiputtermibalseef tihedmage sensors fronrcontacttpaits ofthertesttreadrrying
SO as to test at least one image sensor for optical characteristics, the

S S2fSetiSh for (98t aRTTTAGE sOF BYGVIdt Wit at Teadta CRIEHIATRG™ ===
apparSteR of calcplating aselative ameuntiof.deviation of an, . image sensor test

apparatus.

In the example embodiments, while not particularly limited teo this,
preferably each holding side arm has one or more abutting members contacting
the correcting means (see claim 13} , and each abutting member is provided
with eilther a proiection or recess formed at a front end of the abutting
member, and the correcting means 1s provided with the other of the
projection or recess engageable with the above projection or recess
{see claim 14).

By driving the correcting means in the state with the holding side
arm of a contact arm and the correcting means engaged by an abutting member,
the contact amm can be made to accurately track the movement of the correcting
means, so it 1s possible to accurate align of the positicn of the contact
arm by tThe correcting means.

In the example enbodiments, while not particularly limited to this,
preferably a reflecting means reflecting an image is provided on the
cptical axis of the first image capturing means {see claim 15).

By interpesing the reflecting means on the optical axis of the first
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optical axis of the image sensor with respect to an optical axis of the light

source and a first correcting step of correcting the position of the contact

arm in the state holding the image sensor based on the relative amount of
imagedevdationiof theaptical axisgf thedmagesensarcalculateddn the first image

calculating step;wherein said first correcting step includes a step of

Capt%ﬁn@eaé‘ﬁo‘?&inﬂ‘%i&@%%rﬁa’é%%ﬂ?ﬁadflé’aﬁl‘éoﬁ?a&aéirﬁerr%&éﬁ feto keep the
heigrioperesiticted on.a, planarma Lwith respectle aragf side contact

arm of said contact arm on the X-Y plane substantially in parallel with
said contact poitipnt.dhen stackihgesaidthalding:sidecontactarmnith, there is
respect to said root side contact_ arm. In example embodiments, in the
Pm‘“@&fgﬂaﬁﬁbh@fépf‘fﬁefr%ﬁﬁ{}% AMoURPBf SERVRtIORT IR ptic aRis e theut and
ourpdMagesensor with fespectio the aptical ,axis.of the light SQUICEIS o oe o test
calculated and in the first correcting step the position of the contact arm in
head the statexbolding thenimageysehgar basethbn thesielatlyesameot off the image
deviation of the optical axis of the image sensor with respect to the optical ‘
SeNSO4Ris ‘GPthe fight SBUTCeRy cOffectelE"d VRaA Aliaing the dpfcarakis of inals
with 'ﬂ%é@’c‘f%% %9&9%98“8&&&3%5 tgﬁﬁ%éqkag% S%%ﬂ%@@e‘fygcyﬁsb%rom contact
correcting the position of a contact arm in the state holding the image
partsserfsaha fingcatjustnsentmecharismanouiag t thedight-seureemitselfdorthetical
XY directions becomes unnecessary at the light source side, thus it may

CharasE TG EEitia  to TEUURRHIRE sitt of fiit 1htagE seNEsr (S8Papparatiddidy vith at
1eastreduce the.costof the image sensoriest apparatys. .-2a.In particular, ina ¢ .,

method of testing using a plurality of light sources to test a plurality of
optidpiageisensorbs simegdineadjustitentaseehanisms fopthoning:the dighthe light
sources in the XY directions become unnecessary at the 'light source

SOW et ay BE pUSSiBiE 8% &5 6 B the plcRASatweRPhéhe contact
arm PlUrglity of light.squrces -passible to seduce H&%éﬂz%@f&ée%}e%%ﬁ&ét%omt of

able to test a plurality of image sensors, and possible to reduce the

deviation of the optical axis of the image sensor calculated in the
calculating stepswherein said first correcting step includes a step of moving
a holding side contact arm of said contact arm mede to be non-restricted on a
planar movement with respect to a root side contact arm of sald contact arm
on the X-Y plane substantially in parallel with said contact portion, then
locking said holding side contact arm with respect to said roct side contact
arm.

In example embodiments, in the calculating step the relative amount of
deviation of the optical axis of the image sensor with respect to the optical
axis of the light source is calculated and in the first correcting step the
position of the contact arm in the state holding the image sensor based on

the relative amount of deviaticn of the optical axis of the image sensor with

respect to the optical axis cof the light source is corrscted.



cost of the test apparatus. In the example embodiments, while not

particularly limited to this, preferably the apparatus is further provided

with a first image capturing step of capturing an image of the image

sehsor #1ibeistaterheldoat thé coritactt arni.frgm theulight seceiviagopttface axis
side and a first reco%rg&z?ing step of recognizing the relative position of the

°F mEgeSEnssrn the'State'field & fe-EontabartwiftP réspéct totiertact am

in nifONiact partbaged enimagde. information capturedn the frstimage o noving
capturing step, inthe first correcting step the position of the contact arm

the ligthe statedoldingthe: imagesensoriscorrectedbased-onsthe velativee 1ight
amount of deviation of the optical axis of the image sensor calculated in

soULGpeSedfeul ity stefandtheréidtive postion St e ifiife Sbnsey 1mage sensor
test '§S00NIZEd in the first recognizing step(seesclaim 12} Jn,additiontothe. o
calculating step, in the first image capturing step an image of the image
sensor held at the contact arm from. the light receiving surface side may
be captured, in the first recognizing step the relative position of the image
sensor in the state held by the contact arm with respect to the contact
part may be recognized based on the captured image information, and in
the first correcting step the position of the contact arm in the state holding
the image sensor may be corrected based on the relative amount of
deviation of the optical axis of the image sensor with respect to the optical
axis of the light source and the relative position of the image sensor with
respect to the contact part. When correcting the position of the contact
arm based on the relative position of the image sensor with respect to the
contact part in this way, - 10 by considering the relative amount of
deviation of the optical axis of the image sensor with respect to the optical
axis of the light source for alignment of the position of each image sensor,
it may be possible to align the position of the contact arm based on the
relative position of the image

- Oz -



sensor with respect to the contact part and simultaneously align the
optical axis of the light source and the image sensor, and there is no
longer a need to provide a fine adjustment mechanism exclusively for the
light souricelso,the imagersensér test appardius earlbeateducel] ingizesources
and the image sensor test apparatus can be reduced in cost. In the
o teslarfiphe Eribodinténte aRRil e AP articuarfy ffifedte thid S preférafyiAms or
movirlﬁetﬁéqulgw955159@@@1qge{%@V%@%&%%\ﬂ_@&&ﬁgo&&H&%@' 8XiSQL 1:gne
the image sensor with respect to the optical axis of the light source is
sourcealeifated based oa theselettrical sigaals outputtedifromtithednput drdween the
output terminals of the image sensor with respect to the contact part of
LU teRT nesd tsBR KT 18)°ByPlaIciatifig e Féfatie antoufit bFst apparatus
an1e deYiation ofthe, aplical axis: of fhe dmage.seasor.hased on glectiigal. o guce the
signals actually outputted from the image sensor on which the light
cost solircesemitstlighty #:1may e possible to obtain an accurate grasp of the
amount of deviation. In the example embodiments, while not particularly ,
limitedt6 tﬂ@%%f&f%@lfﬁ@fh?fir%dﬁ?ir@%@ﬁ%@&ﬁfe&ﬁ%“ to this,
pre P08l n&gagﬁgm%ssy%\%@} respeckie g;cantagt part istecognized oy step
based on a chip of the image sensor in the image information captured at
of cahefirstirragescapturingstépseesclainy: 19): oripreferablyhinithesfirsthe contact
recognizing, step the relative position of the image sensor with respect to
AT IREtShactpart i CFECEgNE e basEd Sninptitarit btipht TS oftngter ©F
recoliBge.gensor in:the Jmage informatiop.capiured inthe firsh iMage ace neid at
capturing means (see claim 20). By recognizing the relative position of
the thenmage sensorivith respeettto the cortactpartbasaohon theehip ortheimage
input and output terminals of the image sensor in the image information

i EORBRIIAY ARG TS reChghising 11 SEEFSt Ay BE possibiE to prevelit £Lrst
cor-BQQLEORIALS qyen whep:a,package is gdaviated from the.chipitself OLtheny che

input and output terminals in the image
image sensor is corrected based on the relative amount of deviation of the
optical axis of the image sensor calculated in the calculating step and
the relative position of the image sensor recognized in the first
recognizing step (see claim 17).

In addition to the calculating step, in the first image capturing step
an image of the image sensor held at the contact arm from the light recelving
surface side may be captured, in the first recognizing step the relative
position of the image sensor in the state held by the contact arm with
raespect o the contact part may be recognized based on the capbured image
information, and in the first correcting step the position of the contact
arm in the state holding the image sensor may be corrected based on the
relative amount of deviation of the optical axis of the image senscr with
respect to the optical axis of the light source and the relative position of
The image sensor with respect to the contact part.

When correcting the position of the contact arm based on the relative

position of the image sensor with respect to the contact part in this way,

- 10 -



sensor. In the example embodiments, while not particularly limited to this,
preferably the method is further provided with a second imaging step of
capturing an image of the contact arm in the state not holding the image

by ceenstry athitdemagde capturnguste p Of Gapturing antimagecptthe image of the

_sensor in a state not held by the contact arm from the light receivin .

BT FAY SE! a 58T e &H’ﬁé@ﬂe&%lfsre%gfﬁ&iﬁbggtreﬁaﬁ%epg%ﬁié%lgmm

or +9f thedmage sepsor with respectipthe contagtarmbased Animage .1i gn the
information captured in the Second imaging step and image information

rositcaptured irmthescthird:-imaging step, and ehsecarid Corectingtstep off the image
correcting the position of the image sensor in the state not held by the

Senspntadt'arnt BaEed i thd etV GsiFon of IE inialje'sénsotinn @tion the

thi!‘:%&pggi_go gle B@tﬁﬁkﬁr@oﬂa&@%@e&@ {Hggéegg%fecgfgplgﬂggéi@@ no longer
(see claim 21). By recognizing the relative position of the image sensor

a newithcregpectite the Tonrtaetqutaad corsestingsthesposition-ef thefimagee light
sensor based on this, it may be possible to prevent poor contact even

sourGiiteitesting BAYpe BEtnAGS sEREdTWith FBUP AT Gkt efmfiaisTedre 1mage
sersQULIQ the,opposite.side.of the light receiving;surface. In the example

embodiments, while not particularly limited to this, preferably in the first

recognizing:step. therélativeposition.of¢thedmage tsensor i thénstadd helddchis,

at the contact arm with respect to the contact part is recognized based on
erefgRatiadd itfSintaioh Captifing the Contatt Parf(se8  Caim 22 Vi thig: °oF the
optiMAY s RYSrecognzing:the relative psition.atthe.image sensor in- thestpte o ¢ +ne

held by the contact arm with respect to the contact part based on the
lighimagerindormatiahcoaptedngaheicontatiepart énadditibnstostlhe smageutted from
information capturin%the image sensor in the state held by the contact

the Aft S el AVE Posifioh Sfthe Mhagl SenBor Wittt ReSpect o the eBRitdot = =<
contREE £AN be-acewrately:racoanized.Jnthe;examgple embodiments, while

not particularly limited to this,

By calculating the relative amcunt of deviation of the optical axis
of the image sensor based on electrical signals actually cutputted from the
image sensor on which the light socurce emits light, it may be possible to
chtain an accurate grasp of the amcunt of deviation.

In the example embodiments, while not particularly limited to this,
preferably in the first recognizing step the a relative position of an
image sensor with respect to a contact part is recognized based on a chip
of the image sensor in the image information captured at the first image
capturing step (see claim 19) or preferably in the first recognizing step the
relative position of the image sensor with respect to the contact part is
recognized based on input and output terminals of the image sensor in the
image information captured in the first image capturing means {(see claim
20) .

By recognizing the relative position of the imags sensor with respect
to the contact part based on the chip or the input and output terminals of

the image sensor in the image information captured in the first recognizing

- 11 -



preferably - 12 the first correcting step may include a step of correcting a
step,f0QtSide, coptactarm,of the, coptacharm by, making it moye relafive 10 &ackage is

holding side contact arm of the contact arm in an X-Y plane substantially
devigiardlletdo thies contact perl Of the toot Sigdecontdctarmiin trerfiee state, the image

then locking the root side contact arm with respect to the holding side
SeNS%ontact arm (see claim 23) . By this, a correcting means for correcting the

positionyof %ﬁ%@@%ﬂ@émﬂm@,ﬁ%*ﬂgld@t@%@%@ﬂagﬂmimecj to this,
provided on the base side without being provided at each contact arm

prefarabilve weighteahtite dontdctanms isrreddedd vsahigh speeddnovenient step of
of the moving means may become possible and poor contact can be

=0t EntRl. BRAEF DESCRIPTIONOF THEDRAWNGS B¥tow01ding the inage
sens&Mbadiments of the.presantinyentionwill be &xplained with [Rference Qe inage

the drawings. FIG. |A is a plan view showing an image sensor under test
sensof animage tsenasordeshappakatuszecordingcto afirst Embodimernitighthereceiving
resent invention. FIG. IB is a cross-sectional view of the image sensor

preser | . . "
SUrtafong e I-f IS FIE TROFISS B-8RsdHematioPidn el shoingiHerst=+on o
the YPAGE SERSOF testappatatis according to the.firstemiadiment ofdbe information

present invention. FIG. 3 is a cross-sectional view of the image sensor
capttestiappartdatussatong thedf-hiine of-16:Q2. FiGy# isrd somrhaticcaptured in the
cross-sectional view showing contact arms and test head of the ima

.y 1S g€ o
“hi o R 1881 Aparaillateoriig to e Trst BOSamant GFihepragente Position
ot HVeNlion. FIG.J5 S aschematicerogs:Seationalyiew.showing CONACkased on the

arms and alignment systems of the image sensor test apparatus
relagioordingito.the fifst tembodinrentefithe present inveption. to the contact arnm
recognized in the second recognizing step {(see claim 21).

By recognizing the relative position of the image sensor with respect to
the contact arm and correcting the position of the image sensor based on
this, it may be pessible to prevent poor contact even when testing a type
of image sensor with input and output terminals led ocut to the opposite side of
the light receiving surface.

In the example embodiments, while not particularly limited to this,
preferably in the first recognizing step the relative position of the image
sensor in the state held at the contact arm with respect to the contact part is
recognized based on the image infermation captgring' the contact part (see
claim 22)

In this way, by recognizing the relative position of the image sensor in
the state held by the contact arm with respect to the contact part bassd on
the image information capturing the contact part in addition to the image
information capturing the image senscr in the state held by the contact arm,
the relative positicn of the image sensor with respect to the contact part
can be accurately recognized.

In the example embodiments, while not particularly limited teo this,

preferably

- 12 -



FIG. 6 is a schematic cross-sectional view showing the contact arms and
alignment systems of the image sensor test apparatus in another example
- 13 of the first embodiment of the present invention. FIG. 7 is a top plan

the Yiewtshowitgailocksand-free mechanism usedfosra contact atm in theor side
first embodiment of the present invention. FIG. 8 is a cross-sectional view

SO A THEERSHY dIBit dhé i PAFingof FiEs: 7oFfGhYlidlae side
cont&0SSrRegHonal view of the lock-and-free mechanism glong, the NCIV line .

of FIG. 7. FIG. 10 is a schematic side view showing the contact arms in
contesttll rnathet example ofdhe=first-embodimenthofthe presentineentinin locking
FIG. 11 is a view explaining an image sensor DUT profiling operation by
the  fre‘cotitatt AMASHowATh FIG 1 GERREC 1248 i Bnikityét Bersietife vty 3rm
(see o&aagi}&i%gun‘ction used in the contact arms shown in FIG. 10. FIG. 13A
and FIG. 13B are views explaining a profiling operation about the X-axis
inzy profilingaoperation of theacontact arms:shown thd-kKaes 10 owherefdGeontact
13A is a view showing the state before the profiling operation, and FIG.
arm BNy 55t SHOWIAg e STAES after the Srotimg FAtGRS RIS e1280% g thout

peind G AABA S Views explaining a profiling gperalion about dhe Yaaxisina .o ;5
profiling operation of the contact arms shown in FIG. 10, where FIG. 14A
reduded, view showingdbe statedrefore thejprofibngreperation, nanddeksmd4Boissible

a view showing the state after the profiling operation. FIG. 15 is a top plan
and Righ SHOWIRGhEAdrIvVE uRitotRESlignment system of the first

er‘gﬁ%&ﬁf%mwtﬂﬁmbﬁg 16 is a cross-sectional view of

a drive unit along the V-V line of FIG. 15. FIG. 17 is a cross-sectional
viewlofthedriveimeit adong thieeViMsdine abkEEL15n will be explained with

reference to the drawings.

FIG. 1A iz a plan view showing an image senscr under test of an image
sensor test apparatus according to a first embodiment of the present invention.

FIG. IB is a cross-sectional view of the image sensor along the I-I
line of FIG. 1A.

FIG. 2 is a schamatic plan view showing the image sensor test apparatus
according to the first embodiment ¢f the present invention.

FIG. 3 is a cross—secticnal view of the image sensor test apparatus
along the II~TIT line of FIG. 2.

FIG. 4 1s a schematic creoss—-sectional view showing contact arms and
test head of the image sensor test apparatus according to the first embodiment
of the present invention.

FIG. 5 is a schematic cross-sectional view showing contact arms and
alignment systems of the image sensor test apparatus according te the first
embodiment of the present invention.

FIG. 6 is a schematic cross-sectional view showing the contact arms

and alignment systems of the image sensor test apparatus in ancther example



FIG. 18 is a block diagram showing the overall configuration of a control
system of the image sensor test apparatus according to the first

embodiment of the present invention. - 14 FIG. 19 is a view showing the
relationship of the optical axis of a light source and the optical axis of an

of thedge Sendrii Fprétedt oftheP gy se¥sr tésapparatus according to
the:firstembodiment;at.the present inyentioniElG, 20 isavien. sShowing4 for

the relationship of the optical axis of a” light source and the optical axis of
a cordrdragersensonin Aimstin ¢ebtdfithe timdgersenserstast apparatusn .
according to the first embaodiment of the present invention. FIG. 21 is a

VIEW stowiry St oFEaptutig an hage B a CoMtattoparthy s Second 210n9

she CAMEra When changing the type of device in the first embodiment of the
present invention. FIG. 22 is a view showing the state of positioning two

infage Sensearsrobthessetbnd:dotviran afd fiest sow-and-thessenonctocdkmenl ong

and second row above the alignment system during an alignment
the Ig5drationBythefiffagd sensor test apparatus according to the first

embodiment,of the,present inveation, 16, 23 Is. aview showing Ihe.stateq 1
of insertion of an image sensor Into the alignment system from the state
anotRfiF KRR EIGE 24is & flovchatiehowing procassingfesalignment ofihe
position of an image sensor in the first embodiment of the present .
invERtion. 113, 25X iVl Shoehd BipexerhpieroPah inabelofthepsration

by thséa%%rlgteggrte gﬁgngpl%%iq}%%%st Pir(pbodiment of the present invention,
while is WA g an

FIG. 25B isavie owing an example of an image of the state
aftec alighmentof-the: fitgice mbodimerntvefl the-preseat inverntion fEHG: 2Misised
. a view showing the state of the completion of the alignment of two image
in theprEBrsSoftiega ot eoliimA =nd fifst row and the second column and

S%E%“dlé%}"éﬁc? @I@e ﬂ%tglpg E}L%Wg%Xplaining a profiling operation about

the X-axis in a profiling operation of the contact arms shown in FIG. 10,
where FIG. 13A is a view showing the state before the profiling operation,
and FIG. 13B is a view showing the state after the profiling op.eration.

FIG, 14A and FIG. 14B are views explaining a profiling operation about
the Y-axis in a profiling operation of the contact amms shown in FIG. 10,
where FIG. 14A is a view showing the state before the profiling operation,
and FIG. 14B is a view showing the state after the profiling coperation.

FIG. 15 is a top plan view 'showing the drivé unit of the aligmment
system of the first embcdiment of the present invention.

FIG. 16 is a cross-sectional view of a drive unit along the V-V line
of FIG. 15.

FIG. 17 is a cross-sectional view of the drive unit along the VI-VI
line of FIG. 15.

FIG. 18 isablockdiagramshowing the overall configurationof a control
system of the image sensor test apparatus according to the first embodiment

of the present invention.

w14:r.




FIG. 27 is a view showing the state of four image sensors raised from the
state of FIG.. 26. FIG. 28 is a view showing the state of positioning the two
image sensors of the first column and first row and first column and
second row above the - 15 alignment system from the state of FIG. 27.

FIE:29 18 d-5ig SrRoWinG thBSIERE JFnebiGaI bt RP imade SBhsGHiftHe ©F 2
1ighdlignment systemdropm ihe state of F4G, 28 1ElR. 305 view showing ther tne

state of the completion of alignment of the two image sensors of the first
imagectenarang firsivpar ahdstkedirst! gojumbad sesbrdivov: frent the Statpresent
, of FIG. 29. FIG. 31 is a view showing the state of four image sensors
Verdil&i-from the state of FIG. 30. FIG. 32 is a view showing the state of

rUBRING 6StS; oN {aWrirmagde: sensarsrom the,state gFRG. Ibthl@133/ s of &

and FIG. 33B are views showing a centering operation of the contact arm
 lighbystherloeksatddfireemechanismanthedirstegsbediment of thengpresentc of the
invention. FIG. 34A is a top plan view showing an image sensor under test

I gB R S alge” SRS RSt A pparati s Sccordif Poré%@%%ﬂﬂi@%%aﬁﬁé}ﬁ gesent

1nvell8 present invention, FIG. 34B is a lower plan view of the image sensor
shown in FIG. 34A, and FIG. 34C is a cross-sectional view of the image
-serspr aongsthe WHWVHHinE of G134 AL KRG 8hrilng seheimatie of a contact
cross-sectional view showing contact arms and atestheadof the image

part SR 8r RS4RI 2 CORTIAGTS thE SEcdAd ERBodireritedr gt Smoodinent

of tﬂéefa‘?:@tsgh‘@rl%%n%%n% IS a schematic cross-sectional view showing
the contact arms and alignment systems of the image sensor test

apparatos aecardingrteibei sgcond embedihenidfithenpresentinventonensors
of the Seaund cor o e S bt L e e et L e A D N v
the alignment system during an alignment operaticn by the image sensor test
apparatus according to the first embodiment of the present invention.

FIG. 23 is a view showing the state of insertion of an image sensor
into the alignment system from the state of FIG. Z22.

FIG. 24 is a flowchart showing processing for alignment of the position
of an image sensor in the first embodiment of the present invention.

FIG. 25A is a view showing an example of an image of the state before
alignment in the first embodiment of the present invention, while FIG. 258
is a view showing an example of an image of the state after alignment of
the first embodiment of the present invention.

FIG. 26 is a view showing the state of the completion of the alignment
of two image sensors of the second column and first row and the second column
and second row from the state of FIG. 23.

| FIG. 27 is a view showing the state of four image sensors raised from
the state of FIG. 26.
FIG. 28 is a view showing the state of positioning the two image sensors

_ of the first column and first row and first column and second row above the




of a contact arm shown in FIG. 35 and FIG. 36. FIG. 38 is a plan view of
the upper contact shown in FIG. 37. FIG. 39 is a flowchart showing the
processing for alignment of the position of an image sensor in the second
embodiment of the present invention. FIG. 40 is a view showing the state

aliggpenf SR r AR SAA T 26°Imalé- ofdn image sensor carried on a
caspying suttace of an alignment syustem. in the secand embedimentfihe.sor

present invention. FIG. 41 is a view showing the state of positioning of an
in thmagelgensot atahauppgerccontactsremethe’ stéé.ofBIG. 40. FIG. 42 is a

view showing a contact arm holding an image sensor positioned from th

siGor Hiaa1. FIEY £ A tbHed ek sROWRG (RO BRSTOHAIT ~ioment

of tiglationship.of a.contact.arm, image.senserrand.alignment SySteRuinhe £ rst
state of FIG. 42. BEST MODE FOR WORKING THE INVENTION Below,
coluembodinentadfthe presentiinventon wifl fE@xpld&ined with reference to

the drawings. FIG. IA is a plan view showing an image sensor under test  _

of R intdge® Seid6r teSPEpparaifs %&Wdﬂ%%ug firsf SmBEdRMEhE G i Trom
the BQIeseNtinyention, while FIG. 1B.is a cross-sectional view of the image

sensor along the |-l line of FIG. IA. First, explaining the image sensor

under. test insthe firstwertbodimenthef sthetpresentinventionathis imageur image

sensor DUT is a type of image sensor such as a CCD sensor, CMOS
sensyehsofPBtd Kaviry& hip Bf-having a microlens arranged at its

af%&'ﬁ?.”%%&&%‘?&?%@%‘r@%é. taf %&kg’]‘ét %ﬁ@@ﬂ%ﬁ'&@%w‘i’%n of the

from its outer circumference, and having t Ips CH and HB packaged

cbnt@Stsh@wm)jntﬁéB 1tAkanddaving the-inputand outpat ferminatsob®i techoutt the
to a plane the same as the light receiving surface RL where the microlens
pres¢gformEel ikt chip CH as shown in FIG. 1B. FIG. 2 is a schematic plan

Vi?ﬂf’h?M%tgeﬂ%%%ﬁ%%rﬁeé{cﬁﬂ%@a&Hsmge sensor under test of an
image sensor test apparatus according to a second embodiment of the present
invention, FIG. 34B is a lower plan view of the image sensor shown in FIG.
34A, and FIG. 34C is a cross»»sec:tional. view of the image sensor along the
VIT-VIT line of FIG. 34A.

FIG. 35 is a schematic cross-sectional view showing contact arms and
atestheadof the image sensor test apparatus according to the secondembodiment
of the present invention. |

FIG. 36 is a schematic cross-sectional view showing the contact arms
and alignment systems of the image senscor test apparatus according to the
second embodiment of the present invention.

FIG. 37isanenlargedschematiccross—sectional viewof anupper contact
of a contact arm shown in FIG. 35 and FIG. 36.

FIG. 38 is a plan view of the upper contact shown in FIG. 37.

FIG. 39 is a flowchart showing the processing for aligmment of the
position of an image sensor in the second embodiment of the present invention.

~ FIG. 40 1s a view showing the state of a first camera capturing an

.‘.‘16._.




according to the first embodiment of the present invention. FIG. 3 is a
cross-sectional view of the image sensor test apparatus along the II-1l line
of FIG. 2. The image sensor test apparatus 1 according to the first
inaggPOdIment of the present inyention s an.apparaus for desting image,, ...
J5ensors DUT of the %ype Shown in the FI16G TAAnd F1G. 181 As shown in ¥
in théGs&-and Ricdidehtt issprovidedanitha haneler 40 having a test unit
30, a sensor storage unit 40, a loader unit 50 and an unloader unit 60, a- - .

teStReatl 300 caidca fbstet D il Sirtftahie GGSH tegis T up infdigénage sensor
sensors DUT Furthﬁ%r?r%hi%lgn% EeitseenosprEIE ta[l)é)aratus 1 aligns pretest
0 .

at an upper conta . .
Image Sensors %U , fed from the sensor storage unit 40 of the handler

10-thyough thedoaderunitdl dathedest-unib3;i relativentodhe.aeptastsitioned
parts 301 of the test head 300 and axially aligns them with the light

fromgoipces 340, thehfushes them against the contact parts 301, emits light

t light recei f RL of the i DUT from the light
e R o PR R e o

YIew 5
sour outputs electr age

cont R Tnihe faster-20 dateskihenn i thet classiliesand, stores e imagerrc. 42,

sensors DUT finished being tested in the sensor storage unit 40 through
thBES|o4dielr (IR VERESRGa REE WIRYENE TS ults of the tests. Below, the

its of this | t tus 1. will be explajned. in detail. ,
SERIGT SIGPAGE G 45 The Senkdr Si0ngh U AL & e F6FQHAG "

refeif@inage sepsars RHjsbefore and after the tests and is configured by
feed tray stockers 401, classification tray stockers 40, an empty tray

stbtker W03 sandadrayiconebyor gy stenmtis: Bachrfesddray stodkef 401 image

holds a plurality of stacked feed trays on which pluralities of pretest image .
o SRR T A TG TPt CEAt SRBAHFAnt oSO A Lo
whi1dwerteed frajysstockerss4Ql are-Brovidedy of the image sensor along the I-I
line of FIG. 1A.

First, explaining the image sensor under test in the first embodiment
of the present invention, this image senscor DUT 1z a type of ilmage sensor
such as a CCD sensor, CMOS sensor, etc. having a chip CH having a microlens
arranged at its approximate center part, having input and output terminals
HBled but fromits outer circumference, and having the chips CHand HB packaged
as shown in FIG. 1A and.having the input and output terminals HB led out
to a plane the same as the light receiving surface RL whers the microlens
is formed in the chip CH as shown in FIG. 1B.

FIG. 2 is a schematic plan view showing the image sensor test apparatus
according to the first embodiment of the present invention. FIG. 3 is a
cross—sectional view of the image sensor test apparatus along the I1-II line
of FIG. 2.

The image sensor test apparatus 1 accoé:ding- to the first embodiment

of the present invention is an apparatus for testing image sensors DUT of

 the type shown in the FIG. 1A and FIG. 1B. As shown in FIG. 2 and FIG. 3,
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Each classification tray stocker 402 holds a plurality of stacked
classification trays on which pluralities of tested image sensors DUT are
carried. In the present embodiment, as shown in FIG. 2, four classification

s 1B stockers. 404 are prgyided. Byprviding hese four cssiication fray, o g
stockers 4 ﬁ’ image sensors DU can bé cFassmgﬁ and stored 10 &

unit Maxinum=Rkbur-classifieations innaceardanee wikh the testrasedts. Sbat and a
is, they may be classified into not 18 only "good device" and "defective

testafeviCetMhSSifEAIBRSIBER BISE Safm oty thEMjfo ¢ Blevicss Didevices with
high, eperating sneeds. mediym.operaling. speeds. and oW ORErlg. <cnsors
speeds or, among "defective dewcesﬁ, evices requiring retesting. Note

ouT, thal fesexample:ameng thedaurielagsificationh tay stockers 42 pfhKS] oader
2, the two classification tray stockers 402 close to the test unit 30 may

unit Sfpredrmbgesseinsers DO having ig6 Fesiits withtrsTativeRifowll of the test

frequencies of pccurrence, while the two. classification tra kers 402

e R o e AU 00 i SoRG g SeRcors DO T vy telen pushes

them 46884 Hs With-relatively figh Jreguencies of epeurrance: 1he eamly Hay surfaces
stocker 403 stores the empty trays after all of the pretestimage sensors

RL ofchitedrindhesfeadimydiotkers 4oa hielfedsto e 2estAmit @30 tEhandagutputs

canveyor. system 404 is a conveying me ovable.in the X-axjal an
cLoc S R MIBLORP I 5 0 T GEATGUHER BY i3 Sialaf A0 4 chem
then MoMable head,404b.and four suglienfads 404 engihasrapgeng testad in
including the feed tray stockers 401, part of the classification tray -
the serprkesta02ocandithd ermptyrdy Stecket 483asuits rahyeofoperationvith the
Furth r,tig this tri'__agl conveyor system 404, the X-axial rail 404a fixed on
resu]tﬁse base'd tﬁ%shar‘ldler 10 supports the movable head 404b to be
mevahle tRthe X-axial directioninacantilever fashion: Ihisimovaklexpiained
head 404b is provided with a not particularly shown Z-axial actuator and
in defewitsuction pads 404c at its front end.

Sensor Storage Unit 40

The sensor storage unit 40 is a means for storing the imagé SEensors
DUT before and after the tests and is configured by feed tray stockers 401,
classificationtraystockers 40, anempty tray stocker 403, anda tray conveyor
systém 404,

Each feed tray stocker 401 holds a plurality of stacked feed trays
on which pluralities of pretest image sensors DUT are carried. Inthe pﬁesent
embodiment, as shown in FIG. 2, two feed tray stockers 401 are provided.

Each classification tray stocker 402 holds a plurality of stacked
classification trays on whiéh pluralities of tested image sensors DUT are
carried. In the present embodiment, as shown in FIG. 2, four classification
tray stockers 401 are provided.

By providing these four classification tray stockers 402, image sensors’
DUT can be classified and stéred to a maximum of four Claséificat_ions in

accordance with the test results. That is, they may be classified into not
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The tray conveyor system 404 picks up and holds an empty tray emptied
in a feed tray stocker 401 by the suction pads 404c, raises it by the Z-axial
actuator, and slides the movable head 4 04b on the X-axial rail 40 4a to
transport the tray to the empty tray stocker 403. Similarly, when the

Fr

on1Y SgSPISEiEGe SERsoTE DO Ao TGy ToAdRIrSH & CRSSITERGN tray e ™™n2
the “Qiassification.tay stocker4Q2 picks up apd holds,anemply tranfiam e st ing

empty tray stocker 4 03, raises itby the Z-axial actuator, and slides the
speednovabie head304btomthepéandalomail 404a%0 Wadspoitie de9itpHie devices
classification tray stocker 402. Note that while the drawing.is omit

' ted, .. .
FeAR Y I thEtticke s 6L o7 203 ¢ (Srovile with Al digvatoh capabia of- <= +°"
tray BisiRg.adrayintheZzadal diceclion. 1the fray-convevorsystemidis 8 close

shown in FIG. 3, is provided so that its range of operation does not
to treverap theiranifeswef operatiomeli¢hedatermanitiohed firgt tpstseeontits with
conveyor systems 501 and 601 in the Z-axial direction, so the operation

relaloriRkiry Corvayt Sy Stéth 264HHEINE: JPerktidn oI ThaPahtrsatont tray
stoc]é%g Gapveyorsystems %%35@@%98 136@ HQEv iQE%&f@f%%{é{lS‘%_ 98%91@(9@@%8‘1‘ having-

Note that the number of stockers in the present invention is not
test pavticltariwlimited: 1o thesiumbesiexplaineshatevecsi doan-bersuitably set
according to need. Loader Unit 50 The loader unit 50 is a means for

fe@’tﬁn@@ﬁﬁ’gé%@hs‘ﬁ?@%@? ﬁ%%w%t%%ﬁ trii§ toEker WEAYST fHidSerigor OF the
pretesger%g 'géligsg%@ggﬁﬁ%g'E?{Ot%%dfé%ﬁo%ﬁisggo%&g}esﬁﬂ%tlég fed to the

conveyor system 501, two loader buffers 502, and a heat plate 503. The
test first XY conveyor system 501 is a means for moving the image sensors
DUT carried on a feed tray of a feed tray stocker 401 of the sensor

StOPSJE ANCATTBEth Fidatpidte 503 SRUMRBAY FRAGESERR LTSI Dbe Xaxial
and ZAlygnpredetermined thermal stress on thisheatplate SO3 0 aloader: 1 o4,

buffer 502. It is comprised
a movable head 404b, and four suction pads 404c and has a range including

the feed tray stockers 401, part of the classification tray stockers 402,
and the empty tray stocker 403 as its range of operation.

Further, in this tray conveyor system 404, the ¥X-axial rail 404a fixed
cn the base of the handler 10 supports the movable head 404b to be movable
in the X-axial direction in a cantilever fashion. This movable head 404b
is provided with a not particularly shown Z~axial actuator and four sucticon
pads 404c at its f,font end.

The tray conveyor system 404 picks up and holds an empty tray emptied
in a feed tray stocker 401 by the suction pads 404c, raises it by the Z-axial
actuator, andslides themovable head404bon theX-axial rail 404ato transport
the tray to the empty tray stocker 403.

Similarly, when the post-test imagé sensors DUT are fully loaded bn
aclassificationtray, the classification tray stocker 402 picks up and holds
anempty tray fromtheemptytraystocker 403, raises _it by theZ-axialactuator,

and slides the movable head 404b on the X—axial rail 404a to transport it
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of Y-axial rails 501a, an X-axial rail 501b, a movable head 501c, and
suction pads SOId and has a range including the feed tray stockers 401,
the heat plate 503, and two loader buffers- 502 as a range of operation.
As shown in FIG, 2, the two Y-axial rails 501a of this first XYZ conveyor

o TS AT BOT ARE iRBd G th& BaEE 12°0F the handler 10. Between these,
the,pé-axigl ral pA1 b ig.supperied slidably i dhe -axighditection. urthery; +o

this X-axial rail 501b supports a movable head 501c having a (not shown)
403 iZ-axial adtdhtortglidablylinvieoX -axjzdidirectiona Faithe s thisiphdvable: Z-axial

head 501c has four suction pads 501d at its bottom end and dréves the

HreGigial 35 dCtAibr 16 ShAbIEARETBur Guctioh PAUS'S0Ld 6 befaiback Yo
so tHiie Zeaxial diregtion. The st XL caaveyor systens SOL.positiensdbe:rion of

four suction pads 501d over four image sensors DUTS carried on a feed
the ltedprpickswipithd fourihagel sensors DgTatbat epcesmobes trendolthien the

heat plate 503, positions them at wells 503a formed in the surface, then

1-3% alegSEEThe DU TS, THe HREATHIAE 503 Heating: mekHs For applfiyand the
operPregetgrmineddhermal stress fo theimage sensars DU anchis. 97601 do not

example, a metal plate provided with a heat source (not shown) at its
intebettemys e epperairface of this heat plate 503 is formed with a plurality
of wells 503a into which the image sensors DUT can be dropped. The

plétest g 5EnSHROBIU Plard AP by I it RYZ EorVETRT et not
part 204 oM the, feed; tray stacker,401 lg he.wells. 503a. Further,after ey, ger

image sensors DUT are heated to a predetermined temperature by the

accohBaiplaters0di .the image sensors DUT are moved by the first XYZ
conveyor system 501 to a loader buffer 502. Note that, as later explained,
b gnment systems 320 align the positions of the image

T R s e o ML o
feed sudacetandemal®lthe firlsé X¥Z=conveyoagsystern 301tpladethesmaget 30 and
is co%%@?_grésd%tf”tgg tfhﬁﬁggt}(sYqufggreﬁfg%E:hggf'si:[t:em 501, two loader buffers 502,
and a heat plate 503.

The first XYZ conveyor system 501 is ameans formoving the image sensors
DUT carried on a feed tray of a feed tray stocker 401 of the sensor storage
unit 40 to the heat plate 503 and moving image sensors DUT given predetemined
thermal stress on this heat plate 503 to a leader huffer 502, It is compriséd
of Y-axial rails 501a, an X-axial rall 501b, amovable head 50%i¢, and suction
pads 501d and has a range including the feed tray stockers 401, the heat
plate 503, and two loader buffers 502 as a range of operation.

As shown in FIG. 2, the two Y-axial rails 501a of this first X¥Z conveyor
system 501 are fixed on the base 12 of the handler 10. Between these, the
X-axial rail 501b is supported slidably in the Y-axial directi_on. Further,
this ¥~axial rail 501b supports a movable head 501c having a (not shown)

Z-axial actuator Slidably in the X-axial direction. Further, this movable

head 501c has four suction padé- 501d at its bottom end and drives the Z-axial
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is also possible to make the surface of the heat plate 503 a flat surface

provided with suction pads with suction surfaces facing vertically upward,
have one XYZ conveyor system 501 place the image sensors DUT on the
suction pads, and have the image sensors DUT picked up by the suction

actusgieds i ovhdede o the Adarpiste 3o Pagschlddder Brer 58id 8 s axial

a1 redPE gpoving backwards and forwards the image sensors DUT between the
range of operation of the first XYZ conveyor system 501 and the range of
opesafibrsofilie Yivopveyorsysicin3ddsaternexplaifed) eftte tespadit 501d
30 and is comprised of a movable part 502a and an X-axial actuator

over &g9p FRIPHRERRVELRY part 502 Suppbited e it ofthe Seddf 11ace
sensASEIAN PYAR UAON G DA% I Of IMANARIET 0 LNEHOP SUEACRAS them

this movable “part 502a is formed with four wells 502c¢ in which the image
at weanRsSoEUTeard he:dtoppedr ThesfirsthéX Zredrveyer syistamz01 picks
up, holds, and moves four pretest image sensors DUT heated to a

prégeieaninet ferfperatife B B fnt pRite B Al APsRdatant rafshduermal
the | . UTj s 50 ' 02. .
see{S TS SOOI AT I IOE Ml 0% oL oot DU THE rcpiced

with acteatoebe2b:taipeventherimagesensers@UThdroppthesanga-efof this heat
operation of the first XYZ conveyor system 501 to the inside of the range

platepgpirafiomefife 2 bonveyer vypsiem 33 ¢ WNetrrariiishlds gosgpeensors

not to provide the wells 502¢ on the movable 02a, but, for example..
20 R Uit S Tmovabie bt SUBa & T B o s 25t

XY7 Suetionpags with suction-suriaces:facing: vestically pwards. ihéhisscaseso3a.
the first XYZ conveyor system 501 places the image sensors DUT on the

Furthgjotish-paddcnaaessisiss PHds prakeab tHé dmBgeissesrs DU e RaRature
oy e AL S0 e s TN P
systesuctiaon of theisuetion padssanddbe YZ conveyor system 310 holds the
irgggﬁea Tszggg?rgle%lér explained, before the test, alignment systems 320
align the positions of the image sensors DUT, so it is alsc possible not
to provide the heat plate 503 with the wells 503a, but to make the surface
of the heat plate 503 a simple flat surface and make the first XYZ conveyor
system 501 place the image sensors DUT on this flat surface. Further, it
is alsc possible to make the surface of the heat plate 503 a flat surface
provided with suction pads with suction surfaces facing vertically upward,
have one XYZ conveyor system 501 place the jmage sensors DUT on the suction
‘pads, and have the image sensors DUT picked up by the suction pads provided
on the heat plate 503.
Ffach loader buffer 502 is a means for moving backwards and forwards
the image sensors DUT between the range of operation of the first XY conveyor
system 501 and the range of operation of the YZ conveyor system 310 (later

explained) of the test unit 30 and is comprised of .a movable part 502a and

an X-axial actuator 502b.
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By providing the loader buffers 502, it is possible for the first XYZ
conveyor system 501 and the YZ conveyor system 310 to be operated
without interfering with each other. Further, by providing two loader
buffers 502 as in theé)rese_nt embodiment, it is possible to feed the jmage

SAHERE TGS i (34 head BSTE Aty SARCToVE the GHeratioi -2 "
502b AL thedmagesensor testapparatus 1o Neie.thah inthe pLesent s movable

invention, the number of loader buffers 502 is not particularly limited to
part tWeard danbedappropfiatelysel frovihe ntinte cequiredrifepaligeiment ofuT can

the positions of the later explained image sensors DUT and the time
be. it TSt of tHe TS SBrRBUT L P BnitEs0 S50 A7k moves

four %m afic. crogsraectionavigw:showing contactammsandaiestheadobn the

e image sensor test apparatus according to the first embodiment of the
heat presentitiveritionz RGeS md sefienwstic thessssartiorabeew Bowinghe wells
contact arms and alignment systems of the image sensor test apparatus

502¢ goardifgits theffiet eflbodinfentCartie Predant iehfiol BAd-Ficte s 4mage
' sensé@%ﬁ‘?@%t%&?&?ﬁ@&%&%@!i‘é%éﬂ%&g B@E%M%eaﬂqa@éggg?%trs DT

systems of the Image sensor test apparatus in another examplé of the
from fitst embeditheptof tthe présent friventiory ThevegbupitS@is & meankdoinside
aligning the positions of the image sensors DUT, then bringing the input

of thid SEBubtePRMERS HB Gtine i dGe CSBHESFRE DY FRtb Sléctrical contact
vt he contact Bigsa%%% %&g&g%t%%t PaLts 307: gitting ighttodhe: on the

W,
light receiving surfaces RL of the image- sensors DUT, and inputting
movaigleciical sighalsdodherimagessensorsnidd Ttirens thixtestef 20thraugivle part
the contact parts 301 of the test head 300 so as to test the image sensors

5022 pUabryptiearcRar e tds foetetAimeih dthdt SHetamb T 6Ffight 2679
vert{6EINEG D e image,sensars DU atg constant and s, comprised oi fhe: o e

YZ conveyor system 310, four alignment systems 320 (correcting
the imeanskrand fodvlight soereesBith pads, has the suction pads pick up the
image sensors DUT, then extends the X-axial actuator 502b. When the movement
within the range of operation of the YZ conveybr system 310 is finished,
it releases the suction of the suction pads and the YZ conveyor system 310
holds the image sensors DUT.

By providing the loader buffers 502, it is possible for the first XYZ
conveyor system 501 and the YZ conveyor system 310 to be operated without
interfering with each other.

Further, by providing two loaderbuffers 502 as inthe present embodiment,
it is possible to feed the image sensors DUT to the test head 300 efficiently
"and improve the operation rate of the image sensor test épparatus 1.

Note that, in the present invention, the number of loader buffers 502
iz not particularliy limited to two and can be appropriately set from the
time required for alignment of the positions of the later explained image
sensors DUT and Ithe time required for testing of the image senscrs DUT.

Tast Unit 30
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First, the test head 30 used in this test unit 30 will be explained. As
shown in FIG. 4, this test head 300 is comprised of four contact parts 301
arrayed on a board in two columns and two rows. These are arranged in
an auray that subsigntially matches Ine.anay of ihe four.contadt ams 315 .
of the’ movable head %1132 of the Tater exﬁalneg Y7 conveygr system o™
test Eagh spntacinast 361 ds pravdeg it apldraldy ofcontacti Ping s30dnbodiment
These contact pins 302 are arranged so as to substantially match the
of thgregyofiel iftittant olitdin feirhindisShaBsf thelinfdgs sensor DU Tahelepwing
concd @b TS [epLNeRd 300, as shown InFIG, 2 i detadhably glached o e o,
andier 10 50 a8 10 8 uﬂhe opening 1T ormed in the base 12 of the d
to tHeandies: bbatch-gentact parb30deas shawn idthessamedigwe.ds schematic
electrically connected 23 to the tester 20 through a cable 21. Further, in

crosghegfiagaabiderteboapparatits aoatestdiigitoane pldseReambistligienet the

. as shown in FIG. 4, openings 303 are formed in th rgximate centers
imagd S e R s TR i B bl aae of

the petidawarghile:light receiving surfaces RL of the image sensors DUT
from the bottom. Each opening 303 has a size of an extent enabling visual

cGhfirmation ot thelight receiving Sorfatelfrobmthelisottort. Wren diethe image

sha of the image sensors DUT or the array of the input _and outpu .
sens QL P R a8 e {04 L B s B GrTHg Ikl the inage
sensSENsOIs DT cds-possifle tp change to anothertest Qﬁ@% 300 matehintbontact

with the image sensors DUT after the change to enable one image
partsehisor testtappardtushtotestivaricud typesafimmagewssisers BUTS. thse image
test unit 30 of the image sensor test apparatus 1 according to_the present
==nSGE ST, A oI LTG5 Al FIG A To floVaG o TGt == 00" From
the RQHEL340-2blest0 erpitdight vertisally Jpwarddixed relativetathedinsg as to
12 of the handler 10 below the openings 303 formed at the contact parts

test 302 imewtheetherighi Bdwme ey Butdarhsiraakantoushp emithightthoughether
the agrbc?unts of 1ight received by the image sensocors DUT are constant and is
comprisedof theYZ conveyor system310, four alignment systems 320 (correcting
means), and four light sources 340.

First, the test head 30 used in this test unit 30 will be explained.
As shown in FIG. 4, .this test head 300 is comprised of four contact parts
301 arrayed on a board in two columns and twe rows. These are arranged in
an array that subsfantially matches the array of the fouj: contact arms 315
of the movable head 312 of the later explained YZ conveyor system 310.

Each contact part 301 is provided with a plurality of contact pins
302. These contact pins 302 are arranged so as to substantially match the
array of the input and output terminals HB cof the image sensor DUT under

test.

This test head 300, as shown in FIG. 3, is detachably attached to the

handler 10 s0 as to shut_the_open.ing 11 formed in the base 12 of the handler

10. Bachcontactpart 301; as shown inthe same £ igure} iselectricallyconnected -
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openings 303 formed in the four contact parts 301 to the light receiving
surfaces RL of the four simultaneously tested image sensors DUT. The
YZ conveyor system 310 of the test unit 30 is a means for moving the
image.sensors DUT between the alignment systems 320 and the test

Lo thpdPH6T artt SUPPEHs the@RgRntent of the positions of the image
sensaisRUT, Ry, the alignupent systems 320 and.sypports (e 1egling of . o sent

the image sensors DUT by the test head 300. This YZ conveyor system
embo@ibEras showhdn FiG. 2Zrand! FlGoa)isuppoitd dwo Xeaxial dineciompproximate

support members 311a at a pair of Y-axial rails 311 fixed on the base 12
Ceﬁt%?%rféfh%@?fif@eﬁ&aﬁﬁé@ﬂe Y051 et Bl @4ch -aRigossible

to ﬂ@iﬁ%é%%@é“%%ﬁ?&%&@ﬂ%fﬁ&@&’%@ ﬁ%agf %a{rﬁtfge SEnsors

approxXimate center and has a range including the alignment systems 320
DUT fabd the: dantach par{si30heofithe t6st head 30Qxashaargewfnpasationg 24sual
This YZ conveyor system 310 is provided with two movable heads 312,
conf gl HaviRg ome moevable peatiVag EinhiAG testnrdedbrihhis,
hayi 0)Y) 312 aligns th sitions of the ima .
R T S B R e g e
and dieadS0eote] that dusingihisethemavableheadsci 2rsimyltaneotsly image
operating on the pair of Y-axial rails 311 and supported on the two X-axial
sens@fifebtidn dUppoROMEMbeFS ITERRE dontistiedsolart afdd AdEhkidFagevith

. with each Otg%%a eraggns Each mov%ggahead.f%lz as shown g)tg

1G. 4
th h h
© l%%%eﬁ%glsgr IS provi e wn%Caac%\(%ﬁé:Paesnuppor ?ﬁejf“n%%% %ﬁrisa?% Second aratus
to taamesa 812 {seeend image captiingsmeans), one Z-axial actuator 313,
one root part 314, and four contact arms 315 corresponding to the array

of e EBRtaspareB0L. T fetidagesendcist DOFSappertePeRABING to
the peROMAGE arms 312 ganbe moved indhe Yraxial direction and the Z-axial, ;.
o5 ; ' Sed it B S 11

irection. Further, each contact arm 315 is provi Ing si
sour@rn B/ aalleclcandfreesnechanisa318 a0 adregksilecrat idk6odNete: base

12 ofﬂ%?}%z t%rl]aenfc(i)llg; Tg %fgv? ?:%%S c?plégl-l?fgtg %ggegggeedmapcog{lrgeggﬂ_glct parts 301.
Further, the light sources 340 can Simultaneously emit light Ehrough the
openings 303 formed in the four contact parts 301 to the li'ght receiving
surfaces RL of the four simultanecusly tested image sensors DUT.

The YZ conveyor system 310 of the test unit 30 is a means for moving
the image sensors DUT between the alignment systems 320 and the test head
300 and supports the alignment of the positions of the image sensors DUT
by the alignment systems 320 and supports the testing of the image sensors
DUT by the test head 300.

This Y7 conveyor system 310, as shown in FIG. 2 and FIG. 3, supports
two X-axial direction support membérs 31la at a pair of Y-axial rails 311
fixed on the base 12 of the handler 10 élidably in the Y-axial direction.
Further, each X-axial di;ection support member 311a supp'o:r_:ts a movable head
: 312 aﬁ: its .approximate center énd hasa range includ_ing .t_he a_li@rﬁnent systems

320 and the contact parts 301 of the test head 300 as a range of operait’i'on‘.'
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be explained according to the following arrangement with, in FIG. 2, the
two contact arms 315 positioned in the Y-axial positive direction as the
first row, the two contact arms 315 positioned in the Y-axial negative
difgclion, as e second.tow, tg o 6o ”%%%%W(fzﬁl Rostionedin g, 5:o,
X-axial negative direction as the first co(fumn, and the two contact arms

so b3 hapasitionedntydhe=Xkaxial positiverdirectonas theseehnd eolunis, having
One end of the body 313a of the Z-axial actuator 313 of each movable

the qisd T RHRSFRS ab X -axil dirddfoRStidpsit ember 3TREsffeseies DUT,

. ther e pROrts th m S r3 Fu ,

e R T

that Sefofidgamery 3i2bderaapiukingianimagenmithereontsct pads30hefon the
the test head 300 is provided so that its optical axis becomes the Z-axial

palr pégativelakectiors Note b PRCBESHIoH 6RErovRIBIRSE fedasihdon support
ca in_the present invention is.not particularly limited to.the, aboyv, .
e e 15E o St s By Hl oS B0 otner s
operfHeanl camera 312b at the end of the root part 314 at the test head 300
side. Due to this, the second camera 312b can be moved by the Z-axial

aBRRICHIER e thesZ-axidd difetlion 5o if1S pdsaisieftdcehangée wroTgciast with

of the second ca era%hJZZb along with the drivgl%eration OJ the Z-axial

2 A AP TS SFaditst the IuMinance when the sécond camera 3125 has— <

meand lI0bti0g funstianadhefrentand ofa mevable redspart 3ddbrefitheckadal arms
actuator 313 of the movable head 312 has the root part 314 fixed to it. In

315 coreertandanyith the drveopeFArOrRBL 815 PaakiaPadtusier 313, iiaaBensors

art 314 s rajsed or lowered in t -axial direction, Further, four roqt ,
T Ao Y0 b 6 THER e TR ot R A By RN Lo Ssparing ot Lon

and tihe fourgantact-parts301rat-the testhend-300a Eachxoot side aa-3k&is with
provided at its bottom end face with a holding side arm 317 through a

a holidekdafdferrfedHanis AP IT8 Fadhdrolantyaidéars 31 2has arsaktipide arm
316. &%%é?’ ]t%%{?r %%klg&%pj?n%g@ senscrs DUT of the present embodiment will

be ewxplained according to the following arrangement with, in FIG. 2, the
two contact arms 315 positioned in the Y-axial positive direction as the
first row, thetwocontact arms 315positioned inthe Y~axial negativedirection
as the second row, the two contact arms 315 pesitioned in the X~axial negative
direction as the first column, and the two contact arms 315 positioned in
the X—-axial positive direction as the second column.

Cne end of the body 313a of the Z-axial actuator 313 cof each movable
head 312 is fixed to an X-axial direction support member 31la, while the
other end supports the camera support member 31Za. Further, at an end of
this camera support member 312a at the test head-330 side, the second camera
312b for capturing an image of the contact parts 301 of the teét head 300
is provided so that its optical axis becomes the Z~axial ﬂegativé direction.

Note that, the position of provision of the second cameré inthe present

invention is not particularly Limited to the above position of provision.




image sensor DUT at the center of its bottom. Further, this holding side
arm 317 has a heater 317a and a temperature sensor 317b embedded in
it. By maintaining the high temperature thermal stress applied at. the heat

plate 503 by the heater 317a and having the temperature sensor 317b
For 4ieiget e termperatir@ ot the Folding'sidém B 7eae feRfpsraturd € at the

end dP&-pagg-senspr BYT.is ndirectly detectedand ysed jor QNIQEE cantiol

of the heater'317a. Further, each holding side arm 317 is provided at its
caneh0 DD end nithoandbytiingrrember-3t7d projetiing abkin-theidaxialection,
negative direction. By the holding side arm 317 having an abutting

SO LmehibRF BEAF RIS WA, Whier WHEnTtvable Reard12°appRied! 2> along with
the ETACIIRNELRBEULE 10106 AMAMENIIP AL 31808 SEhe NENAMN wnen

side arm 317 Is supported at the alignment system 320 by t utting

the deentke3héda\Vhen theslock-aghtfrag masbanism 318 is in the free
state, the hoIdir;g side arm 317 can track the motion of the movable stage

3789 ekptaine k) D BRnENPaTSeth 820k fohekaiple seet magnr 313
of tbfzeG)mozx% %?lé%‘gac% gﬁg'?%"é’”t'ﬂ FIG, %’8 Jgrgﬂgfaé%%?ie%% 313&7.‘;" %gnt%cgio&dance

ront en utting"member and providing a projéc

with corsegpondingdethisrecess3k7e-arowd the fisstepenig 32l aefthgart 314
movable stage 321 of the alignment system 320 and engaging the recess

1s radsyd gadbrofe@ioA 32 e, Lt ik kapifgLiealighmeheof thelyosRidnuide arms
the_image sensor DUT can improved. Further, the edge of the openin

316 o L e A ST 0 e P e

partPrejecion3zldsnayreedapsredite-faciitatespasitioning of thediolding.side its

arm 317 with respect to the movable stage 321. Further, for example, itis
bottqspesible s provive 2esdéners pad 2 Magnetvievak heédrdneefd ortheechanism
abutting member 317d and edge of the first opening 321a of the movable
" stage 321 to further improve the trackability of the position of an image
senshr I RGs Tdis adap3plamyiew showing-agackand-free mechanismp an
, used for a contact arm in the first embodiment of the present invention,
imagerRsngGs DUT at the center of its bottom. Further, this holding side
-arm 317 has a heater 317a and a temperature sensor 317b embedded in it. By
maintaining the high temperature thermal stress applied at the heat plate
- 503 by the heater 317a and having the temperature sensor 317b detect the
temperature of the holding side arm 317, the temperature of the image sensor
DUT is indirectly detected and used for CN/OFF control of the heater 317a.
- Further, each holding side arm 317 is provided at its bottom end with
an abutting member 317d projecting out in the Z-~axial negative direction.
By'the holding side arm 317 having an abutting merber 317d in this way, when
- the movable head 312 applies predetermined pressure to the alignment movable
stage 321, the holding side arm 317 is supported at the aligrment systém
320 by this abutting member 317d. When the lock-and-free mechanism 318 is
inthefreestate,the%mﬂdingsidearmSl?cantrackthenmtioﬁofthenwvable

stage 321 {(explained later) of the alignment system 320 (for example, see
FIG. 26). | |
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a cross-sectional view of the lock-and-free mechanism along the Ill-lll line
of FIG. 7, and FIG. 9 is a cross-sectional view of the lock-and-free
mechanism along the IV-IV line of FIG. 7. The lock-and-free mechanism

3hk8cusedfor eachcomach arm; 315 infhe, present émbOIMeRUIS.A +he front

means for freeing or locking planar motion of the holding side arm 317 in
end othehstater pickiggreptand hotting andmagesensor] PUT ani i iebpact detheding
root side arm 316 in a plane substantially parallel to the contact part 301,

£ PR ROTRGVeENE P HhE X ikiat Bild REkAIHirelfons dtfrGttfor -29° 321
of th@BOYLIR LraxiscENriher-as shown in it 334 a0d FIG, 388, A Das 8n 3214,

centering function of releasing the image sensor DUT, then making the
the tcentetling:ClH ofdhédmoldingsidetarmd3lT substantizdly megehswithothe)UT can
centerline CLROf the root side arm 316 by returning the hoIding side arm

be LMoy o hE e ASTEhERFRIA FIGS PREEIRY §LtHiEISEKS RIsdd OF the outer
circumg”b;% 1&4@ %@Eis% Qﬂ‘fa {%gdpq%ggt]t%%naﬁ@fal%%sﬁgsﬁ%%&ed to

locking pistons 3183, centering pistons 3184, and centering
facil2TaThedixied patt 3181 dfthe ldtkapaiEeeniEchanism3t@hasathe movable
substantiallxggctangular columnar outer shape and receives part of the

Staceminable HanFre2 By BEHE ormed WitkesRolidR parPAPHHE maide s ign pad.
magnegc,)tté){% .S'g%' 61%"%9@{1;08%8'%% %@%ﬁ@é%ﬁé’h é@eﬁ%te%n?if e of the

ottom surface of the fixed part 3181 so as to hold the movable part"3182
firstreceied; 3a thatthollomopartlina meariiEr enablitgplanar metior. trurthenility

' this fixed part 3181 is formed inside it with holding parts for holding two

of thediig pistorfi3 283 RgT ety Pidtons 3184, and two centering balls

3389, hurther, his d{i%&ﬁ' pait 3181 is formed at ang side sirface with 8.5 ¢

locking use air feed port 3181b for supplying air to the locking pistons
a conBd88 and isformed ivith celtekihgase air passagesait8lofrent the, latkings is
use air feed port 3181b to the two locking pistons 3183. Further, this fixed

a Croﬁﬁ%ﬁ@ﬂ?ﬁaﬁoﬁﬁ@ﬂ o She é%{gﬁ%—@mﬁz%chanism along the ITI-I1IT line

of FIG. 7, and FIG. 8 is a cross—-sectional view of the lock-and-free mech_anism
along the IV-IV line of FIG. 7.

The lock-and-free mechanism 318 used for each contact arm 315 in the
present embodiment is a means for freeing or locking planar motion of the
holding side arm 317 in the state picking up and holding an image sensor
DUT with respect to the root side arm 316 in a plane substantially parallel
tothecontactpart 301, that is, movement intheX-axial andY-axial directions
and G.—rotation about the Z-axis. Further, as shown in FIG. 33A and FIG. 33B,
it has a centering function of releasing the image sensor DUT, then making
the centerline Cly of the holding side arm 317 substantially match with the
centerline Cipof the root side arm 316 by returning the holding side arm
317 to the origin.

~ Asshown in. FIG. 7TtoFIG. 9, this lock-and~freemechanism318 is comprised
of a fixed part 3181, a movable part 3182, lockirﬁg pistons 3183, centering

pistons 3184, and centering balls 3185.
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centering use air feed port 3181d for feeding air to the centering pistons
3184 and is formed with a centering air passage 3181e from the centering
use air feed port 3181d to the two centering pistons 3184. Note that the
locking use air passage 3181c and the centering use air passage 3181e
déhaot inrdspertThHe hhovabld:patt8k8arof-theefo cleahafren METH=TsM

Sl%h a substantially cylindrical shape constricted at its middle. Th
155" S itive "I CORSAGST DA ISToEeNda THTHE HOTbw A SR °F 0%

movarettpm-of the fixed-pad3 E81xuhilg the copstristedpartds positionedhator its
- the opening 3181a, whereby this movable part 3182 is heldbythe
bottdixedpartB L8 ICsupprasyaddrimidtiohdrtiey Fiegial directiont and allbwedttom

movement in, the, X-axia Y-axial directions and 0.rotation a the .
e (L b GO TAD B P37 T e BTG Ear e STas e ved
in tHOP Rirfaseswith cangayeRicHale Shapes fansdpPasingihe centering

balls 3185. These bearing parts 3182a can support the centering balls

3785 Ttosé bearingeparts 318K are frovidddiasile top sutfhcedflihg parts
ovable part 3182 so that the centers of the concave arcuate s

hapes
for SRR CENBSHINEE B8P the 12 28 %ﬁ?%ﬁﬁ?&%r&%&%ﬁ&%un@&d two

centedfi 68NIBIING. Theslocking:pistons, 3183 of the lock-and-free/mechanismpe side
318 are held in holding parts formed in thefixed part 3181. The bottom

surfaerdviades obthéntpokingipistens 13183 dhtadothedpoplsuriges ofithehe locking
‘movable part 3182. Further, the centering pistons 3184 are held_in holding

PLSERS OBy MnEPHRET pHrt 3 A1 ARG AB UL S AhEt TRE ToMering Fafigo™ the
lockidhBasat their hottoms, T fﬁmt@.fml@l@%1§é@&';k%9§§t@ﬁg-f§%3.

mechanism 318 have substantially spherical shapes. Movement in the
Xeaxidland Yhaxidlidieections islédnstraimethdy the imsidewallswoffthes with a
hqlding parts formed in the fixed part 3181. Further, the centeringballs

cent<3{g5 St ApaiheEthE CentoHng piStorné 3184 Aethar (s BREDULS Piorons
3184 against the-hearipg-pars-3182aprovided atdhgse 3181e from the centering

use air feed port 3181d to the two centering pistons 3184. Note that the
locking use ailr passage 3181c and the centering use air passage 318le do
-not intersect. |
The movable part 3182 of the lock-and-free mechanis_m 318 has a
substantially cylindrical shape constricted at its middle. The part asbove
this constricted part is received in the holiow part inside the bottom of
the fixed part 3181, while the constricted pért is positicned at the opening
3181a, wherebythismovablepart 3182 isheldbythe fixedpart 3181, suppressad |
in motion in the Z-axial direction, and allowed movement in the X-axial and
Y-axial directions and 8 rotation about the Z-axis. . |
further, this movable part 3182 has two pearing parts 3182a with top
surfaces with concave arcuate shape.ﬁs for‘ sﬁppoz:ting the centeringballs 3185.
These bearing parts 3182a can support the centeringballs 3185. These bearing
parts 3182a are provided at the top surface of the movable pait 3182 so that

the centers of the concave arcuate shapes match with the centerlines of the .
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top surface of the lock-and-free movable part 3182 at their bottoms. When
setting the lock-and-free mechanism 318 in the free state, none of the
pistons, that is, the two locking pistons 3183 and the two centering
pistons 3184, are supplied with air and the movable part 3182 is set to
centeinableP BAARRP nigPémeht With Fespeet t6TRE Tt part 3181. When'

safing the agksanddree fmesianiam 33 n g ackstale, s e 180K 0ne1

pistons 3183 supplied with air and the movable part 3182 Is fixed to

in hdheifixeshpar 3381«Mate that thedweLentendy. pistons-8184 e fotes of the
supplied with air. When centering the lock-and-free mechanism 318, the

Lockinh By oraR 181tk GhBIBEking BistoRsBIE358 stdppes AT ihémbvable 182
i t f t h i i
B O e S T R P A ommed

in theaichauitbathe sontayed aspuateghapes farsneshatthetopsuriaces dithecheir
bearing parts 3182a to be positioned at the centers of the concave
botte@euate shapes. By the operation of these two centering balls 3185, the

mgvable part 3162 1s centered wih maleh.yith e fxed part 311 This ..,

lock-an chanism iS attached to the end face

substthernotisiderarm SA6muihe topeatkfaceaeiibe fixed pard31l8k andiisrections
attached to the top end face of the holding side arm 317 by the bottom

is Coéﬁérﬁé@@@bﬂﬁé]ﬁ@o%éﬁéi@éﬂ%h%@fwI@@%—@?@f%‘lﬁﬁeéﬁwl@f@% tixed
ided between the root sid d holding side arm 317 to .
et g e R L A S B e LB scons

3184 meehanism-gi&:petweep the reet side 1aa-316 padithehoiding sidgain: the
317, a drive means for the alignment of the position of an image sensor

~ top DURdeesinsthaletl e prévicdardakh PRlding' Sillerarvi817, g toms.

SR S el pegts 2L YESUEIC, ST HOSHN, e
of thpassitlenandihe frequencyeb aecuirenae: ekpasr tdacibeiwesst centering
pistons 3184, are supplied with air and the movable part 3182 is set to enable
planar movement with respect to the fixged part 3181.

When setting the lock-and-free méchanism 318 in the lock state, the
two locking pistons 3183 are supplied with air and the movable part 3182
is fixed to the fixed part 3181. Note that the two centering pistons 3184
are not supplied with aié:.

When centering the lock-and-free mechanism 318, the supply of air to
the two locking pistbns 3183 is stopped and the movable part 3182 is set
once to the free state, then the two centering pistons 3184 are supplied
with air to push against the centeringballs 3185 and‘match with the concave
arcuate shapes formed at the top surfaces of the bearing parts 3182a to be
positioned at the centers of the concave arcuate shapes. By the operation
of these two centering balls 3185, the movable part 3182 is centered with
match with the fixed part 3181. | |

This iock—and—_fr’ee mechanism 318 is attached to the béttom end face

Hzgw




image sensors DUT and contact parts 301 can be reduced. Further, as
shown in FIG. 10, each contact arm 315 may be provided with a tilting
mechanism 330 between the root part 314 and the root side arm 316.

Due to this, if tact part 301 i hat incli ., th t ..
oF U rkests Ehiees e to anth Wik (R CENACE et SOL ARG BroBy o 1

attafi@bleanHmage sepsenUTo-he efforiesslybrought into egntact puithon end
the contact part 301. This tilting mechanism 330 is a suspended type

face tilfingnteamsiordiliagt all FRadd selsorBUT-hekd atdheasuctivAltads3pyevided

of the holding side arm with respect to an X-Y e parallel to the .
oot SR SOT R Toint FII LEL S SEaBE i oo Hoost Gy rigue
a coraxis suhstantially parallel to the X-Y plane parallel to the contact part

301 in the image sensor DUT and R rotation about a Y-axis substantially

p&atielcitiienplansh Ehisotilting whelhemism 330, s BiohetireFIG HE2 ¢t side

comprised of a Y-axial rotation receiving member 331 and Y-axial rotatin
arm FHEntEEr 332 (67 FofAriy ABotihe b axis okt SE AT o aHbrreeAvige e of

the (BEMNOES,333 andéaxial Lataling member334fon 1otating:ab %5818 cach

a bolt 335 and nut 336 for fastening these together in a slidablemanner, a
holdspring@3Z HorsgivinghsuitdhleteteStie fbroeviah Te htsring 3ahda tinkiii§) conveyor
member 338 for_linking 3Q the base member 340 and the tilting

SYStGlechAnTam S80L AESRBRAY IMERS. LA PR oo felENARg S head 312
15 nBEMBEL B3LIS formed. ajis hattom srface with AJfitst CoRCaUE AICUAE. - yeen

shape 331a aiong the peripheral direction about the Y-axis and is formed
imagatstnapproXifiatendentert avith pefirss thifduglahdte 33dntidugh which a
bolt 335 is passed. As opposed tq this, the Y-axial rotating member 332 is

foHed et it SaHAcE WIS a fidt v cartaste SRlpe S3DaXMIR £rovided
with Shape corresponding e the fitst concave. arckate shape;3318.08he root side

Y-axial rotation receiving member 331 and is formed at its approximate
arm TentePypartwith asseevrd thfotigh kolet382brawouth. wikicheaddie83bistined,

the éjo%stsaec% arm 315 can be tilted to match with the centact part 301 and
thereby enable an image sensor DUT to be effortlessly brought into contact
with the contact‘part 301. |

Thistiltingmechanism 330 is a suspended -type tiltingmeans for tilting
an image sensor DUT held at the suction pad 317c¢c of the holding side arm
317 with respect to an X~Y plane parailel to the contact part 301. As shown
in FIG. 11, this enables «a rotation about an ¥-axis substantially parallel
to the X-Y plane parallel to the contact part 301 in the image sensor DUT
and B rotation about a Y-axis substantially parallel to the plane.

This tilting mechanism 330, as shown in FIG. 12, is comprised of a
Y-axial rotation receiving member 331 and Y-axial rotating member 332 for
rotatingabout theY-axis, anX-axial rotationreceivingmember 333 andX~axial
rdtating member 334 for rotating about the X-axis, a bolt 335 and nut 336
for fastening these together in a slidable manner, a spring 337 for gj;ifing

suitable elastic force for centering, and a linking member 338 for linking

..30._




The concave arcuate shape 331a of the Y-axial rotation receiving member
331 and the first convex arcuate shape 332a of the first Y-axial rotating
member 332 are set, to enable rotation of the center of an image sensor
DUT, so.that, as shown in FIG. 14A and FIG. 14B, the center C02 of the

Lthe Qe "ED6F the %x‘?@ﬁsi%eoftﬂﬁélgrgﬁéféaéﬁéﬂeéy@ubstamialIy matches
thescenier, positionof the dmage sansor QU , Thedirstihraugh-bele33lbormea

of the Y-axial rotation receiving member 331 has a diameter smaller than
at itkelinsidendiaméterofiiid sprinig-387cAnspring 837atandernterpésedlong the
_between the bolt 335 inserted in the through _hole 331h and the Y-axial

P e reevity B Rer 31 - SRv gt the Sy dheratiBhBefise = er
with D& ¥-axial rolation receiving . memberA3L:20d e 335 15 (?assed. As opposed

Y-axialrotatingmember332, a flexible spacer332ccomprised of for
to thexaniple Teflané) avanoiher syntizetic 3ésirs afvd-asplurality oftbpasngtace with
332d are provided. The spacer 332¢ is formed at its approximate center

2 FLAginCHmPEthreGR 1ol 382 tr HEE SR TGP 32 A SHSWTA G H12, Thrst
concék}g Xﬁ%@é‘éé%ﬁ%@ gﬁg%% g’t:fg {smggfﬂﬁdr%éﬁégpréﬁg%ﬁn\ﬁ’i%ﬁ\ber 331 and

plurality of grooves 332f running along the peripheral direction of the first
is feomexarcuateshapeid3dla. fanther, theispacer 332ecisdornedwithhale 332b
plurality of small diameter holes 3329 into which a plurality of bearings
througdy y¥hieindefettatiositivifesfdsponding to the plurality - 31 of

groQues, 3aeliommed.in 4“%%'%%@ E%t%ﬂﬁgfﬁh%l’ﬂagf 32 EHANELANG: g member

Y-axial rotation receiving er 331 Is formed at its bottom surface with
331 anplutalityi ot grooves:33tcwattpositons fErirgdheplumality of\raoves 3824ting
of the Y-axial rotating member 332. Further, when mating the arcuate

membeh pes?381EEand 332 Bt theCvaddial fitdtion TeceRAry MBmMBER3SERMY PVt
so tnEAxialyotating member 332, the plyrality; ohbearings. 332d mserted o o1 e
the small diameter holes 3329 of the spacer 332c are interposed between
Cp of thieegraowasi3Blcidf tred :axiah tetalicpeeceivingemeniber33i-had tie center
. grooves 332f of the Y-axial rotating member 332. By the
position of the Image sensor DUT.

The first through hole 331b of the Y-axial rotation receiving member
331 has a diameter smaller than the inside diameter of the spring 337. A
spring 337 can be interposed between the bolt 335 inserted in the through
hole 331b and the Y-axial rotation receiving mermber 331.

To smooth the sliding operation between the Y-axial rotation receiving
member 331 andthe Y-axial rotatingmember 332, aflexiblespacer 332ccomprised
cof for example Teflon®or another synthetic resinanda plurality of bearings
332d are provided. The spacer 332c is formed at its approximate center with
third through hole 33Ze for passing a bolt 335.

As shown in FIG. 12, the Y-axial rotating member 332 is formed on its
top surface with a plurality of grooves 332f running along the peripheral
direction of the first convex arcuate shape 332a. Further, the spacer 332c

is formed with a plu_rality of small diameter holes 332qg into which aplurality

of bearings 332d are inserted at positions corresponding to the plurality
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bearings 332d turning along the grooves 332f, the Y-axial rotating
member 332 smoothly slides with respect to the Y-axial rotation receiving
member 331. In the above-mentioned way, the first arcuate shapes 331a,

of graned Ll Pese members 331, 332 match i theircentarofrofalion G32 v_oy:a1

with the center of the image sénsor DUT, so the above sliding operation
rotatésulissine(3rtotation-of G imagersensor Did baboui the Yeaxis Asashowr 1ity
in FIG. 12, the Y-axial rotating member 332_is provided at its bottom

of JEURFERR With aR XPRRiT HoRRi o racEiVinG retHiser $330 T HESEGaP 321 of the
Y“aX{g@t'&o&geccﬁigi%%g@bjegg% is formed at its bottom surface with a

second concave arcuate shape 333a running along the peripheral

direction:apotistheaXiaxs-andisdommediatitssappraximateé 3entef with a-axial

fourth through hole 333b through which a bolt 335 passes. As opposed to
rotafiian thecRinky ARERRY Jherber 334 R iGphel AGmaBirsuitlce WP Roral ity

of beseg%g%%c? é@é&%@&%sﬂﬁ&e t%%t%%cﬁ %ﬂ%&%{;@frﬁgﬂgg%gg Oo%]%he spacer

S concave arcuate shape the X-axial rotation receiving
332c membek333antis femacthaliisappsedmats wenterwitn afth-tvougheiving
hole 334b through which a bolt 335 passes. The second concave arcuate

membeh e 358h PR HE KRl Fdtati6A @&i%@g{%krﬁ@%@mdﬂﬁ!‘% seton8y the
beamgz?g%‘fg%r%{f%%E:%%Q%%%8’%4%8‘%“%%9%"5&5@}%“”1%1@ @9?%?31%95%%56% ﬁ%%mber

ation of the center o Image sensor , Sothat,as s

332 daddEhil3Aland £ IGLh3Bdpesenter6Oyokthe tirdle aClehthe extensipmenber
of these arcuate shapes substantially matches the center 32 position of

331. tHehfagesEnssnbunetofaei tate Thesslian g ope /itrint afddiblé ggaeeinese

334c,mad for example Teflon(r) or another synthetic resin,and a
( T L WLTH t f
memb%ﬁrgl y of %aﬁﬁsgéggfﬁé% 3IEJFS%?] ed b%mre%na%ﬁg % &%ial fotation Coor ©

the ifeselvisg-member, 333 and theoveaxiabiolating memher-3d4: The sgaeetation
334c is formed at its approximate center with a sixth through hole 334e
of ther HaRE8EEFS DAV EIFAYE shERNYTREIG: 12, the X-axial rotating

o o%%@gﬁ%ﬁ@%e |r22#é§he t?%%éﬁ%C?o“z‘fEk&ﬁaB'H@%Pf:%rﬁ’%vsei}?éﬁded at
itgbottomsurfacewithanX-axial rotation receivingmember 333, ThisX-axial
rotation receiving member 333 is formed at its bottom surface with a second
concave arcuate shape 333a running along the peripheral direction about the
¥-axis and is formed at its approximate center with a fourth through hole
333b through which a bolt 335 passes. As opposed to this, the X-axial rotating
member 334 is formed at its top surface with a second convex arcuate shape
334a of a shape corresponding to the second concave arcuate shape 333a of
the X-axial rotation receiving member 333 and is formed at its approximate
center with a fifth throucgh hole 334b through which a bolt 335 passeé.
The second concave arcuate shape 333a of the X~axial rotation receiving
member 333 and the second convex arcuate shape 334a of the ¥-axial rotating
ﬁlerrzber 334 are set, to enable rotation of the center cof an image sensoxr DUT,

so that, as shown in FIG, 13A and FIG. 13B, 'thea_, center Co of the circle

C, of the extension of these arcuate shapes substantially matches the center
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of the second convex arcuate shape 334a. Further, the spacer 334c is
formed with a plurality of small diameter holes 3348 into which a plurality
of bearings 334d are inserted at positions corresponding to the plurality of
grooves 334f formed in the X-axial rotating member 334. Further, the
positxoaxiaf rétatiolnzeeeRAngaheBer 333 is formed at its bottom surface with

lurality, of grooves 333c¢.at positions. facing the plurality of gr -
T B B T L SR e LR Ko e

for eshapes 333aqand334a0fthe Xraxialtotation resiving merther,333 Bagrings
X-axial rotating member 334, the plurality of bearings 334d inserted into

3340 gre SN A BRI RSRS BB3AgF RS SPAEECBIRCAIY NG SR bbtwaen the
A rooves 333c of the.X-axial rotation r ivin ember nd the . :
e e R O e e P e pcimate

centcdrpingalpng e araeyesn334f.dhe Hadalkraiatinggmember-334 gapothly
slides with respect to the X-axial rotation receiving member 333. In the

abovreniionetbway thésecord akctate shapaseasa,  384kof otfse o0 its
cop sIETES 353, 33 matoh in el conter of fotation Gl wihithe. center oo

r
e Image sens e g operatl In a rotation

of thefdbedmagersensaridTabeutdnex-axis, fihe thusieosfigueedtilling s formed
mechanism 330 is provided at the contact arm 315 with the top surface of

with afyd voot sidecaram3 bhached toike Botanistiraice: efttherX lriotatingpearings
member 334. Note that this tilting mechanism 330 may also be provided

3900 BB T0ck aRALT b THECRANGAPSLS AT the MBAG. =53 Sl a7

3345 Blhdirthendnthe resentembodinmsst, 1he Yraxialdofatingsmember-382: ion
and the X-axial rotation receiving member 333 are comprised of separate

recelindepard@vmaimbéss fasteated to dachottenby forasamplé bolihgred ity of
J:oov%rsm#ggr g%etlgogt? ut thlYS‘;\(IZSng a%%d 0?&%&@@8{ B%tri%té%ns. ?H]g% i<r31¥ %rlrlltelz nmiasxial
g not irited ﬁ’)ﬁms. The Y-akid rof%aﬁ)ng iNember 332°4nd the X-axia
rotatioigtigaeseiving, member 333 may be integrally formed. The thus
configured members 331, 332, 333, and 334 are joined with
Further, when mating the arcuate shapes 333a and 334a of the X-axial
rotation receiving member 333 and X—axial rotating member 334, the plurality
of bearings 334d inserted into the small diameter holes 334g of the spacer
334c are interposed between the grooves 333c of the X—-axial rotation receiving
member 333 and the grooves 334f of the X-axial rotating member 334. By the
bearings 334d turning along the grooves 334f, the X-axial rotating member
334 smoothly slides with respect to the X-axial rotation receiving member
333. In the above-menticned way, the second arcuate shapes 333a, 334a cf
these members 333, 334 match in their center of rotation Cq with the center
of the image sensor DUT, so the above sliding operation results in o rotation
of the image senscor DUT about the X-axis.
The thus configured tilting mechanism 330 is provided at the contact
arm 315 with the top surface of the root side arm 316 attached to the bottom
surface of the X rotating member 334. Note that this tilting mechanism 330

may also be provided between the lock-and-free mechanism 318 and the holding
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their first arcuate shapes 331a, 332b and their second arcuate shapes
333b, 334 with arc axes offset by 90 degrees. They are assembled
together by interposing a spring 337 at the top surface of the Y-axial
rotation receiving member 321, inserting the bolt 335 through the through

side eIz MIELsH, és@&%gs% FBRATEBRIG MY &lni 338 merber
332 aﬂk?tl%%tﬁﬂééi‘éff‘%%@ t&%%&%i@%%b&%gt}tﬂeg&%% 53964 'clél %fggéltgﬁ Q&Ltarate

335 sticks out from the top surface e Y-axial rotation receiving
indepraetabenddbie afextentenabling ivtodmparrsuficient elastic: foree ttanother
_ the spring 337. Further, at the top surface of the Y-axial rotation receiving
methqdemier 38 1 SR RARMG HBREEIISS toARkHNRN BrEAGIHREpaté Draslzaited
o engifficient Joc holding the holt 335 and.spring 337.ticking quiiom fhedop

surface of the Y-axial rotation receiving member 331 is attac ec}%y or
membeax@mpledbpliag i atededhe,Yraxiat4otation receiving member 331.
Further, this linking member 338 is attached by for example bolting etc. to

tFEPobEPArcInbicR IR MEVRBTS hedl 3337 antPthe 2oRtaétanrr3lsined with

. _linked.with the movable d3 Explaining the tilting operation a
1Y Siktion %?‘%HFE%?M.%& Nec %irll?ém} oag*n%‘ﬁ%é i?g%igéisgé %%ansiﬁgfﬁi 3330,

334 wi3A, irthe statewhereapimagesenrsyl, DYEHoes not comastthegether by

_ contact part 301 such as for example before running a test, no external :
interppeeéns applicd btheé anabe SensHrDYE, 66 the dlastibaforebadtirereceiving

membes it%Bt S%g)%ﬁlfgé%%é'ﬁ‘éﬁ' .@ﬁ%‘“gﬁrré]gg % 33&%@3}%@%&’5{ aligned ...,

w on receiving mem orc Ing. his Stdte;

333b, thereepterinescd ekthe-holding sidearm 347 matches withibe:d4 surface of
vertical direction (Z-axial direction in FIG. 13A and FIG. 13B). As opposed

the Xrg ! 4 EABWIVIATIG 1 3BY afpietivheoffunmiplitie Stest stkineumdgen the
zop =359 DUT contacts fhe gontact part 301,002 30 Inolijed plane Bl the. ;.

axial rotating me sliaes reja ive'to -axlal ro
it toreceiving member333 in adirectiorsubsiantallyparaljebythe pushing
force at the time of contact. Due to this sliding operation, the
Further, at the top surface of the Y—axial rotation receiving member
331, a linking member 338 formed with an inside space of a size sufficient
for holding the bolt 335 and spring 337 sticking out from the top surface
of theY-axial rotation receivingmember 331 is attachedby for example bolting
etc, to the Y-axial rotation receiving member 331. Further, this lihking
member 338 is attached by for example bolting etc. to the root part 340 of
the movable head 312, and the contact arm 315 is linked with the movable
head 31Z2. |
Explaining thetiltingoperationbya ro_tation of thistiltingmechanism
330 about the X-axis, as showﬁ in FIG. 134, in the state where an image sensor
DUT does not contact the contact part 301 such as for example before running
a test, no external force is applied to the image sensor DUT, so the elastic
force of the spring 337 causes the X-axial rotating member 334 to be axially

aligned with the X-axial rotation J:eceiving member 333 for centering. In

this state, the centerline CL of the holding side arm 317 matches with the
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root side arm 316, lock-and-free mechanism 318, and holding side arm
317 attached to the X-axial rotating member 334 rotate about the center
position CO, of the image sensor DUT and the image sensor DUT is tilted
with respect to the inclined cantact part 301. In this state, the centerline
VETrTEPH SPee HetBinf SRiE-ain P31 755 3A8IRSd BYFao with el petf to thHe) -
verticaldirection, Fyrther,jn.this,state<the speing 33715 compressed D ng <ne
the sliding operation of the X-axial rotating member 334. When the image
test séfisondDUkEandthecoMictpart 304 ane imcatnencpatactState after” inclined
running the test, the sprin%,337 elongates due to the elastic force and the
plang xialritatingriembet 3345 &Hiefed >thatitdss réffeti® e Gifgihmax 12t
rotafi@t-RRalng e iling opatalionne (R iatplopaepielad APRULINE) <o the
Y-axis of this tilting mechanism 330, as shown in FIG. 14A, in the state
pushivith Zovimage sersai) bhobeantactinmyuthe cortiast patrti’3ng kkebefare, the
running the test, in the same way as the above FIG. 13A, no external

root 31¢e SEppd 1Ok AGE SN SSIDIT, S Hié elBdticiTetek i thede am 317
attadhll SHhe %%%S%Ehﬁo&%ﬁ‘érﬁé%%% %@4‘%%%%%&88%&3%9&99{583ition

with the Y-axial rotation receiving member 331 for centering. In this state,

Cq ofheneentedine:Ck@f therhaldingsideasmn sdrismatmiey with thedertigalrespect
direction (Z-axial direction in FIG. 14A, FIG. 14B). As opposed to this, as
to thehSRALNEIGCAABShher anitagesénder BITecortacis e ebitactpaftt the

301 on a po inclined.plane PL.at the time of runni est, the Y-axjal .

P bar 930 LIt G 10 e L BT s TScaag T reesion:

Furtieember833 irawdijectionsubsiarninly pamiet iadbe pushing iforae aperation
the time of contact. Due to this sliding operation, the Y-axial 35 rotating

of thpdnfserdarant the Bdted 3¢-alfiaf rotatio i rsceRARg théMbang e contact
sere SAIORTD DAL 2 o A o e, 5
elongw dsensordTeandihe 'mage semasﬁh@tﬂds;_tﬁfedmmai@ mﬂmme%z} is
cemeinclined, contact part 301, In this state, the cepterine CL2 of the holding

Next, explaining the tilting operation by § rotation centered about
the Y-axis of this tilting mechanism 330, as shown in FIG. 1424, in the state
with an image sensor DUT not ceontacting the contact part 301 like before
running the test, in the same way as the above FIG. 1334, no external force
is applied to the image sensor DUT, so the elastic force of the spring 337
causes the Y-axial rotating member 332 tobe axially aligned with the Y-axial
rotation receiving member 331 for centefing. In th:;s State,' the centerline
CL of the holding side arm 317 matches with the vertical direction (Z-axial
direction in FIG. 14A, FIG. 14B).

As opposed to this, és shown in FIG. 14B, when an image sensor DUT
contacts the contact part 301 on a By° inclined plane PL at the time of running
a test, the Y—axial rotatingmember 332 slidesrelativetothe Y-axial rotation

receiving member 331 in a direction substantially parallel to the pushing

force at the time of contact. Due to this sliding operation, the Y-axial
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317 is inclined by (3o with respect to the vertical direction. Further, in this
state, the spring 337 is compressed by the sliding operation of the Y-axial
rotating member 332. When the image sensor DUT and the contact part

301 enter a noncontact state after running the test, the spring 337 extends

rotabiBHHe Elattic 16rte hd the peakit TotatngTrRmBRr SS218 tentaraker 333,
x-ax0en AN Mage se0sark U cantacls the septactpartifanapiang Ry 31s,

inclined about the X-axis by ao and about the Y-axis by Poo, the Y-axial
and holatimg midaber 3321 Slidesaetativeta thiesYeaxiat rotatidn tenedyngf the image
member 331 and the X-axial rotatingmember 334 slides relative to the

sensq DR| ARALERE reBaRAnGTHEb el B3 altabhed fcPts Shtling Wiakhs inclined

contigialingmembey, 332 ; sothat the ymage sepsop D H%iéfi'@%tﬁéfﬂ%@ Withe arm

the plane substantially parallel to the contact part 301. Each alignment
317 isystem 32 ihatestiuhit:30pfthetimage seasdctast apparatus Further, in
. according to the present embodiment is a means for aligning the )
this fHGiiGns ' SranEPRofing SldeSa RS ErSetd Alignt itfopryaEfie of the

Y—axi@f%?éaeﬂ%?ﬁ' %%Ef%%h OM% n@g 11%%%‘3 tg%%@f %%egplgo @%%%&%ﬁ_% part

set of two alignment systems 320 are provided for one movable hea

301 «andihereiarenadotalebivwo-gaisrthabis.dounalignmenisysiemss20 A tends
provided in the handler 10. Therefore, among the four image sensors

due I5UTRtdIRe FEGADRIChERE ITxiTe PoaiacnaD b hagk senseratered.
D&q{%ﬁrgna“ ”e% %gnus'éa”%tBHs(':‘énéasc%sr %%Jét’éo"é%aal'g_' ”é‘%%@t 9@55%%”%1-&% PL

are performe align the four image sensors exampl

inclhasingmene mpyakiehead312,0f dhe YZcanweyorsystemb 31 exageyaaxial
test and durin%Zthis having the other movable head 312 align the

rotaHggtiiid et thedwdiftigecdendon DU hxsetsndabicmneard Titsg member
331 a§$ %%Wg%%%%%%%%%%ﬁﬂg Pg%%?‘i%{%% %%‘%a%@%% ?!%%é@?— 895,5%’9&& ion

ge sensofs DUT of the first column and first row and the
recejlﬁxff‘ahgal.wfﬂheﬁmﬂ's'e‘@@ﬂﬁcﬂ@m b;oqﬂleesemaﬁwg alignment sysiemns;326itr 332
o criSPOsSIble 0 efficiently supply aligned image sensors DUT o the st
" parallel to the contact part 301.

Each alignment system 320 in the test unit 30 of the image sensor test
apparatus 1 accbrding to the present smbodiment is a means for aligning the
positions of the holding side arms 317 so as to align the éositioms of the
image sensors DUT. As shown in FIG. 2, in the present embodiment, a set of
two alignment systems 320 are provided for one movable head 312 and therefore
a total of two sets, that is, four, alignment systems 320 are provided in
the handier 10. Therefore, among the four image sensors DUT held at onemovable
head 312, the positions of two lmage sensors DUT are aligned simultaneously.
As a result, two aligrment operations are performed to align the four image
sensors DUT. |

| For exainplé ' by. having_one movébl'e head 312 of the YZ convéycr_system
310 execute a test a'nd'dur__ir}al_:;' tﬁ:_Ls havirig the other Iﬁoyable head _312 a'l.,ig.n

the positions of the twbl image se'n‘sbr_s DUT of the second column and first
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the operating rate of the test head 300. Note that the number of alignment
systems in the present invention is not particularly limited to the above
number and may be suitably set from the time required for alignment of

o {16 Tmage sensors the e equirrlfortesling the mage sensors, he ;.
Y ERGmbEr OTContact parts “ete. Each aligriment systent 320, a& Shown in

two ifilge BdaLOMPIiged 0t pinovalle-stags 344, @ diiveunik3dZ R JRSer colum
side light 323, a reflection mirror 324 (reflecting means) , a camera side

and Sfger 8RBy acfivst3imeraB26 HdsIniifagesraptiiing heahs) I FHefipsle to
. camera 326 of the alignment system 320 | CD camera for rin .
ozt R e B St (R Lo e e S o

the ophgaingLhe pasiiensef the image:sensoisbY Tl his fisshcanera 828 igmment
provided so that light along the optical axis OLc of the camera 326 is
systameflectethat e sefiectionamion 324 apid direcictlioward ie Zdxie the above

positive direction.,In this way, royiding the reflectio irror 324 on th
B B ot ST Rt ETR 396, TS EomETh BB et the
imagd1QHZ0R1Al With-respactiethe Dody, 12 and; the helghtaldhe handlerd number
- itself can be kept low. Further, a ring shaped sensor side light 323 and a

of cogimdlar ngshapsd: .camera side light 325 are provided on the optical axis

OLc of this first camera 326 so as not to block the progression of "%Jt
g GPTEAF SXE By a5 Shasetthé Histtantera 896 t5 Vi diovaole

stagePRhe inpUt-apd Qutpuijerminals HEB-of the image sensors DL DUE-I0 nirror

this, sufficient luminance for enabling the input and output terminals HB of
324 {the¢ ImagegersosDUT cembeaiewed. bytthé Iivst panrefd 326 camebe 320 (first
. secured. Note that this first camera 326 and the second CCD camera
1mages CR UL D87 T Ated with each other at the time of production of the

hapdler 10, Asdbesspeeifig-methed afthis,calibrationafay example; @amera for

transparent calibration gauge having the shape of the image sensors DUT
captuanderawgssittt image sensors DUT from the light receiving surface sides
when aligning the positions of the image sensors DUT.

This first camera 326 is provided so that light along the optical axis
QL of the camera 326 is reflected at the reflection mirror 324 and directed
toward the Z-axis poéitive direction. Inthisway, by providing the reflection
mirror 324 on the optical axis OLq of the first camera 326, the first camera
326 can be set horizontal with respect to the body 12 and the height of the
handler 10 itself can be kept low.

Further, a ring shaped sensor side light 323 and a similar ring shaped
camera side licjht 325 are provided on the cptical axis OLg of this first
camera 326 so as not to block the progression of light along the optical
axis OL¢ and to enable the first camera 326 to view all of the input and
output terminals HB of the image sensors DUT. Due tothis, sufficient luninance
for enabling the input and output terminais HB of the image sensor DUT to
be viewed by the first camera 326 can bé secureﬁ. |

Note that. this first camera 326 and the second CCD camera 312b are
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XY coordinate axes is placed at an alignment system 320 so that it can be
seen by the first camera 326, an image of this gauge is captured by the
first CCD camera 326, and the XY coordinate axes drawn on the
calibration gauge and its center position are read. Next, the second

calilaiefa 812b Repbsitioed bV the Hawrfe Rardiigedf Hhisgaubens.er 10.
capiyred sbgégi% secand C§@E%%i%lggl%Qa%@%?f%‘%oé%fg?eaxssc%‘% arent

center position of the calibration gatige ™ are read. The XY coordinate axes
caliefihisosalibration-gangediecemetheTefbeenresX b eoardinata systeftawn with
between the two cameras 326 and 312b. Above the sensor side light 323
XY Copiferaiignmiait systeri@zb 2 movable Beite SPATRAVIG Sfirdtepehmgan be
21ais provided. The fitst opening 321a . formed at this m I ,
e et o S Tt ot BOE oL o o s rgerLeee

CCh deipassing, theabuting/member3iked previded.at e heiten epekefi tie gauge
holding side arm 317 of the movable head 312. Further, this movable
and idtagenRrissstisethar thisfisst Bpshing B23a066scABEbfékZthés positioned

abovgrggression of Iight along 5Qet ptical axis QLO an th%_%%tg camera 32

Can View ot least alf 6rthe inpu and ot %uﬁercrﬁnﬁg fthe ir":;’f?at(fjoei1 camera

312b senRsonQUY Jhhisimavable.stagr Bdris-atiashed; thieuahstage:suppatn gauge

members 321b to a movable flat surface 3224 (explained later) of the
are rggve Tmt3Zrandl isbb s mbiain tad doaris andanexix dirsctighsaifgence

rotate by 8 about the Z-axis. The stage support ber is formed
Xy o e T B s e o
alpng-therapticakaxis Qi 1afthe frst samesa-326an6h erabhing heyfirstnovanie

camera 326 to view at least all input and output terminals HB of the
stagemage lsenstr @UTrNotertainthe sehser sidevilldatinalion 823 reflewtibiy 321a

irror 324, camera side li 25, and first ca a 326 are kept from
fom% A érué godragie ﬁgéaca%%%% gés 1 g‘%?glcnerﬁt g%rbg 1MAJEe Sensor

a3
eing move ue 1o ve operation O%?h Ve unit'3 Yy Dein

DUT SeRparatelhangk38aingderendenty supported bythe bedydAdsidenfherovided
handler 10 from the movable stage 321, stage supportmember 321b,

at thahwhbvaskImdt shFfhed dpas Megpbdéed of themovable head 312, Further,

this movable stage 321 is set so that this first opening 321a does not block
the progression of light along the optical axis Ole and the first camera
326 can view at least all of the input and output terminals HB of the image
sensor DUT.

This movable stage 321 is attached through stage support members 321b
to a movable flat surface 3224 (explained later) of the drive unit 322 and
is able to move in the X-axis and Y-axial directions and rotate by 8 about
the Z-axis. The stage support member 321b is formed with a second cpening
321c of a size not blocking progression cf light along the coptical axis Olg
of the first camera 326 and enabling the first camera 326 to view at least
all input and output terminals HB of the image Sensor DUT.

‘Note that, the senscr side illwnination 323, reflection mirror 324,
camera side light 325, and first camera 326 are kept from being moved due

te the drive operation of the drive unit 322 by being separately and
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to this, the holding side arm 317 holding an image sensor DUT tracks the
drive operation of the drive unit 322 in the state with the lock-and-free
mechanism 318 in the free state and with the Z-axial actuator 313 of the

indepg&%abilz 3'}] %gd 31 r:%ﬁ%é){ae%et?gn gd gﬁ% Su & tg the g&oél abl gtégovable

Can ovel aX|aVand -axlal direc |ons an rotate

stagdotatios: ahoutthe A-axigsdherdivetnitsZ2-0k thesalignment sysiem S2gposed
as shown in FIG. 15, is a means for moving the movable stage 321 on

to thhe X¥hpldne i e Hdxiarand Y -arid dite GoABRARI F6neBtation EBsle the

the Z-axis and J s,com rised of.three.drive_ motors 221 ng gzg
e R Tar LB 94 T St CUbpert Meribore 3358, and o 2222

mecha?Qard 3226;Three drive moleEs %@h&%?%k@ng—%&@@@cﬂmd@dﬁa the the
board 3226. The first drive motor 3221 has a first eccentric shaft 3221a.

movablhehsantetl Ixolyo)ataherecesseitisicld BEETSHrst é@c@ﬁﬁri@@w&%@?@f@e 321
is at a_pasitian dIS ance L from the center (xa, ya) of the drive to
and Cﬁll’lemf}y$ & “V‘% @fgl én%larﬁ/léﬁi 1reé OXS an é g §¥13E£ rotation

&'s&cond drive Motor 3
abourSeeNd eceeantric shaft 3222a. The center (x1, y1) at the eccentric side of
the second eccentric shaft 3222a is at a position a distance L from the

céhterddyeybnof the2 drive shaftloftieesbcayiekarivelmotos 322N in FIG. 15,

Similarly, the thjrd drive motor 3223 has a third e haft 322
is o e e e L e e S T ohbdr A i et
and Ylsaﬁﬁélpgﬂ@cf@cgﬁt%@eféfr@r&éﬂ%‘@&fﬂeél:%ﬁtyai‘lé’fzthgx%@n%ﬁg &fmprlsed
the third drive motor 3223. The movable flat surface 3224 of this drive unit

of t1322 igrforexatple, 2 iectaARiRar ShAPEBeamembR providesiatiare 3224,
flat Lgfr with a re?arﬁ%gr rsecgo%%openm% 3522b hgg%%g long sides in the

RUiardireHBRT FUrHEr “this 1icvablE it SURkC 4 is provided atone

e’!@ﬁr@@'&@:ﬂ@%@%@@@@?i?@@ ,ard 3223 are provided on the board 3226.
The first drive motor 3221 has a first eccentric shaft 3221a. The center
{X%a, Vo) at the eccentric side of the first eccentric shaft 3221a is at a
position a distance L from the center (X, Va) ©f the drive shaft of the
first drive motor 3221.

Similarly, the second drive motor 3222 has a second eccentric shaft
3222a. The center (¥, y1) at the eccentric side of the second eccentric
shaft 3222a is at a position a distance L from the cénter (%5, vu) of the
drive shaft of the second drive motor 3222.

Similarly, the thirddrivemotor 3223 has a third eccentric shaft 3223a.
The center (Xz, yo} at the eccentric gside of the third eccentric shaft 3223a
is at a position a distance L from the center (% ye.) of the drive shaft
of the third drive motor 3223.

The movable flat surface 3224 of this drive unit 322 is, for example,
a rectangular shape plate member provided at its center with a rectangular
second opening 322Zb having long sides in the X-axial direction. Further,

thismovable flat surface 3224 isprovidedat oneend alongtheY-axialdirection
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with a rectangular first opening 3221b having long sides in the Y-axial
direction. Further, the movable flat surface 3224 is provided at the other
end along the Y-axial direction with a rectangular third opening 3223b
having long sides in the Y-axial direction. As will be understood from FIG.

with 15, BRIPEIEENIRF OFtReTfiRtUpEning? 3b2 T tedirsbegcetife shaftBp2izrxial
direQI 108 .f'fﬁérd{b‘l’ee:mqé% %r%%]aéﬁ'e”%‘i”%dsﬁrféa@o‘é%%'f an £8¥?it8%1eat the other
. SI 0 alh (f op g

manneér. Similarly, at the center of the secon ening 3222b, the second
end a@6e@nire shafli3d22a-of thesecand:drive motor 322Riisdngeeddriaz b having
movable and rotatable manner. Similarly, at the center of the third

long opetifig 3236, therthitd ctcerftfié Shaft 3223a of the third drivemotor
3223 is-inserted in.a movabl otatable nner..n. thi , e .
e R Aot ooy oy i lRopening

32211evable anddetatablesnanres Tnoyemnent of the: movahie thaturfaceinserted
3224 in the X-Y plane becomes possible. The flat surface support

in ametses 325 BTthisEHvEaRa22 are members supporting the

moyvable fl tsur%a 3224 oenagl -Y-B movement an rovi'ded at
e e e e A0 R MR Bona

eccedify ROSHiIONS 9fihe provable-tal-susface-324where the flatstréacen a movable

support members 3225 are provided are formed with support openings
and g¥taigcieumndarences smaller than the outer circumferences of the flat

St#”ac‘ia?ﬂ Pt @%@%%%%g%gﬁ%hé eitxhcfocoe%%ggtt??zﬁ’%”%% %%%g bocentric

sulface support membpers are posiione hé ope'nlngs

sharPuetathissthe-giive ceperatians-ofthe divednetersi3224.322% aldrotatable

3223 enable stable support of the moving and rotating movable flat
mannggyface 3224. In FIG. 15, when moving the movable flat surface 3224 of

the diive unit 322 of the alignment syster 320,in.he X-axal pOSIue .. 3721,
direction, the “first drive motor is driven to rotate in the -B direction _

3222@ndAaethirth drive Metos3223ds drive R0 otale it theotBrdirection:Eheovable
second drive
flat surface 3224 in the X-Y plane becomes possible.

The flat surface support members 3225 of this drive unit 322 are members
supporting the movable flat surface 3224 to enable X-Y-0 movement and are
provided at three locations at the drive unit 322 shown in FIG. 15. As shown
in FIG. 17, positions of the movable flat surface 3224 where the flat surface
support members 3225 are provided are formed with support openingé 3224z
of circumferences smaller than the cuter circumferences of the flat surface
support members 3225, while the constricted.parts of the flat surface .sup'port
members 3225 are positioned at the openings 3224a. Due to this, the drive
operations of the drive motors 3221, 3222, and 3223 enable stable support
of the moving and rotating movable flat surface 3224. |

In FIG. 15, when moving the movable flat surface 3224 of the drive
unit 322 of the alignment system 320 in the X-axial positive direction, the
firét drive motor 3221 is driven to rotate in the -8 direction and the third

drive motor 3223 is driven to rotate in the +6 direction. The second drive

_40;




40 motor 3222 is not driven. Further, when moving the movable flat
surface 3224 in the X-axial negative direction, it is sufficient to drive the
rotation of the first drive motor 3221 in the +8 direction and drive the
rotation of the third drive motor 3223 in the -8 direction. In this case as
motoyef thelsedtitd @Fiémotor 3222 is not driven. In FIG. 15, when moving

thwgﬂgple‘f}}q I,@urfa‘p%1 2%{, of EQ?Q iveffnét gzztof theﬁ@nme b e s—axial

system 320 in the $?a>€ia posﬁi\% d?rec%on, the “first drive motolrn?;%gf and e

negathive divedater, 3223 needmeot badriven.i s suffictentitendriverbgirst drive
rotation of only the second drive motor 3222 in the +0 direction. Further,

TOTLOR et ndling the tnevabie- et strfcE 3v24tiatievehipl AEgdIvehird drive
motog“é%%nt%ef“@% WY c'g%%r. 3221 and thid duve motqn 3223 are Aot oeor
riven, It is sufficient to drive the rotation of onFy the second drive motor
3222322 2ninrthe-<&@irection. In FIG. 15, when rotating the movable flat surface

3224 of the drive unit 322 of the alignment system 320 in the +8 direction

absutitHe séeondheeceritinsHdre IpPebifiefist drivelatstop 822 pls the drive

, iven to rotate.in the +8 directi nd the thjrd drive motaor,3223,is driven ..
uni e PRI IO L O Uegl e VI TS 08 BOINED, e

£i rsFUthel whenrotating the movablefiaisuiface 3224 indae -8irstiani ven. Tt

. about the second eccentric shaft 3222a, the first drive motor 3221 is
is swiviel aotrétatdihvhe I8 dirseticiramt the trirdhdriveaviniof BR2sIe drivei22 in
the %% r .ta%e"r}“})he -0 direction. The second drive motor 3222 is not driven.
ote that y ar'iving the rotation of the first drive motor 3221, second drive

mMpter-8222, anchthird,drye-motar3283-inrageordancewitivthe 89,8% v-axial
and 02 calculated by the following equations, the movable flat surface
‘negaBDYR dhegie drevedtd e tafgevposition x; y2andrdtated dtdhevargetor 3223

are 951S. 8 Nofe et the center of olgtien aihe (rget ROSIE S 18 sacona
drive motor 3222 in the -8 direction.

In FIG. 15, when rotating the movable flat surface 3224 of the drive
unit 322 of the alignment system 320 in the +8 direction about the second
eccentric shaft 3222a, the first drive motor 3221 is driven to rotate in
the +8 direction and the third drive motor 3223 is driven to rotate in the
_+6 direction. The second drive motor 3222 is not driven.

Further, when rotating themovable flat surface 3224 inthe -8 direction
about the second eccentric shaft 3222a, the first drive motor 3221 is driven
to rotate in the -6 direction and the third drive motor 3223 is driven to
rotate in the -8 direction. The second drive motor 3222.is-n0t driven.

Note that by driving the rotation of the first drive motor 3221, second
drive motor 3222, and third drive motbr 3223.in actordance with the 8y, 64,
and 0, calculated by the following equations, the movable flat surface 3224
may be moved to the taxget.poéition x,ly'and.rotated.at the target posture
8. Note that, the center of rotation at the tatget posture € is the center

(%1, v1 ) of the second eccentric shaft 3222a.
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(xi, yi) of the second eccentric shaft 3222a. - 41 In the case of 0=0, the
first drive motor 3221 should be made to drive the rotation off 01 the
second drive motor 3222 01 and the third drive motor 3223 02 L Further,

when e>0, the first drive r 3221 should be drl ther atjon
O ELERE 226 SEoBril OB foioh S533oT I Eo Aty it GHU8 MR oo crive
the WeEHEtherswhen 0<0, the first drive motor 3221 should be made to drive
the rotation of the second drive motor 3222 42 and the third drive motor
3223 i' 417 where, in the above equations, a, b, ¢, and n are X, -x+ -
#Fn )@aﬁlﬁ 77 Tzl 4 277 Further, for example, in FIG. 15, when making
e centgrs{of thetriye shafts of the three drive motors 3221, 3222, and
3223 (xa ‘-,.‘: ©150), (xb, Yb) (-10, 0), and (xc, yc)_(O, -50), to move
the center of rotation 8 of the
the second drive motor 3222

Further, when >0, the first drive motor 3221 should be made to drive

the rotation of

and third drive motor 3223

i

Further, when 8<0, the first drive motor 3221 should be made to drive

the rotation of

' f—ea” |

the sacond drive motor 3222

T Y O L
= an 3[%“]*%“& |
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movable flat surface 3224 from the center (xI, yl) of the second eccentric
shaft =(0, 0) to (10, 10), it is possible to.enter (xa, ya) =(-10, 40), (xb, yb)
=(-20, -10), (xe, yc) =(-10, -60) into the above-mentioned equations to
enagletg( tﬁl ment aboutt nter of rotation of the movable flat
(%) ‘ﬁ)) %y usrng e drive unit 322 of this alignment

siftace '3

system 320, -a =srtrons f the holding side arms 317 holding the image
$ensoteiBlUFean €d and the alignment of the positions of the
image seris or§ DU is achréved The board 3226 supporting the three

drive_ motors %21 3222, a 223 of the drive un|t 322 af this alignment
sygtem 320'is xeak%o t%eegua lffl Side’ OGF echanla er 107 Eurther the
movable flat surface 3224 is connected through the stage support

: qvable stage 321 and, in the initial state shown in

ye §econd drive unit, and third drive unit referred toin
the clai 1S’ e? nctrona;l expressions corresponding to 43 X-axial
hifalaleTo! fzaxial dlrectlon operation, and 9 rotation operation

do %@;g;orrspond to the first drlve motor 3221, second drive motor 3222,
and third drive motor 3223. FIG. 18 is a block diagram showing the overall

cenfigHeationof acaptial system, of animage sensoriestapparatug the drive
according to the first embodiment of the present invention. Next, :

shaTtexplainirgthecsvérdlV eonfiguratitiy of theontrali syienisa, anlimdyges0) , (2,
ﬁ@ testa paratusl Scogng to the res nt embodiment, as sho
{

T G s S G Bre BN e et CBang o the
movakﬁ%6f§§-@tbd’3§at@§t92§@ a-eentral @@ﬂH@kSYﬁ?%?)l having adeviatiofcent ric

calculating unit 71 (calculating means) and an image processing unit 72
Shaft(im(é)ge()) to (10, 10}, it is possible to enter (%a, v=) ={-10, 40}, (%,
Vpt = (=20, ~10}, (%c, Vo) ={~10, ~60) into the above-mentioned equations to
enable X-Y-8 movement about the center of rotation of themovable flat surface
3224 as (16, 16}.

By using the drive unit 322 of this alignment system 320, the positions
of the helding side arms 317 holding the image senscrs DUT can be moved and
the alignment of the positiocns of the image sensors DUT 1s achieved.

The board 3226 supporting the three drive motors 3221, 3222, and 3223
of the drive unit 322 of this aligmment system 320 is fixed to the body 12
side of the handler 10. Further, the movable flat surface 3224 is connectad
through the stage support member 321b to the movable stage 321 and, in the
initial .state shown in FIG. 15, is set so that the center of the center axis
of the second drive shaft 2222 and the optical axis Cl¢ of the first camera
- 326 match.
| Note that the first drive unit, second drive unit, and third drive

anit referred to in the claims are functional expressions corresponding to

.._43w




processing unit), a YZ conveyor system use control system 80 controlling
the YZ conveyor system 310, and an alignment system use control
system 90 controlling the alignment system 320. The first and second

Yo ??meeras 26 312b are able otransimlt the Etured i a%e infor %tlon to

eration e 1) tation
e centra contr system 7 by eing connected 16 the cantral control

operasSyste MM Ruther sthes cantrab conltel-system/QGadv asntraliy centrehthes oz 4

image sensor test apparatus | as awhole bybeing connected
and degthétesterepthd Y Benvéyor systamidetortrdl systamigigive notor 3222,
and t%ggt eali nment sy bﬂ?) use control system 90. In particular, it can
recelveﬁﬁe oﬁ}pu(f signals’ acquired from the image sensors DUT at the

time of 8 1esf Hrosmithe iester 20 AsexRtainedAb0ve: in autest RftBe a control

image sensors, when the type of the image sensors is changed, a pretest
systemedt be inges aigstreieplicabrade Ok ofeadhnghagecsensor PHUTap@iment
¢ ththe ogtlca axis O of each light source 340 so as to make the optical axis
© OLit" 6F the IlgIﬁY% u]rge "340 coaxially match with the optical axis OLD of

the image-sensor-DUhafterthe change: af the fypedp %S&%&%@%%%@m in

above the light source 340. As opposed to this, the deviation calculating
an imggit FEofdhetcartrapbebdadontrol systemiz@inthelprasertarhbotiméimtent, as
receives ?egtput signals acquired by the tester 30 from an |m%ge sensors
h

ShowpHF 1Tt bt ?@%?%ﬁféfs charngé’ Dof-iRs t?Bé: B¢ the frrege Sseeﬁ;%}g cameras
326, PUT, dervesdthe-distibution.gt-the lightstiking dheimage, rDELE s 25 0n

from the received S|gnals and extracts the optlcal axis OLLOf the light
calCUé@ume;:M@tfr&n thisdistibutioreso caarchiculateytheamesntofdevialidimage
of the ogtlcal axis OLD of the i |ma§e sensor DUT with respect to the

Pfocessﬁ83| HRis-OL I of thE TG SEurtE 358 6w ErG. SH6 *Fhe &nﬁ%ﬁ&lm@
the v@eviatend) caleulatediin, thaeézvexIéi@@&@@&teﬁeeﬂl@%teﬁre%nt@@stem 90
|

pretest. Specifically, in the main test, when an alignment system 320
contrafignsthelpogifiopsisiimagesensti8 DUT, the positions of the

The first and second cameras 326, 312b are able to transmit the captured
image information to the central control system 70 by being connected to
the central control system 70. E‘urther,'th@ central control system 70 can
centrallycontroltheimagesensor test apparatuslasawholebybeingconnected
tothetester20, the YZ conveyor systemuse eontrol system80, andthealignment
systemuse control system 90. Inparticular, it can receive the output signals
acqu.ired from the image sensors DUT at the time of a test from the tester
20.

As explained above, in a test of the image sensors, when the type of
the image sensors 1s changed, a pretest must be run to align the optical
axis Ol of each image sensor DUT _and the optical axis Ol of each light
source 340 so as tomake the optical axis Oy of the light source 340 coaxially
~match with the optical axis Olp of the image‘ sensor DUT after the change
of the -tj@e in . the staf:e positioﬁed above the_ light source 340.

As opposed to this, the deviation calculating unit 71 of the central |




image sensors DUT are aligned considering the amounts of deviation D
so that amounts of deviation D are cancelled. As shown in FIG. 20, at the
time of the test, the optical axis OLL of each light source 340 and the
optical axis OLD of the image sensor DUT substantially match, so a high

contppacidipheRdl oF thesimapeseiBieBUT Edirpe i yeiciied - Hiéhmayacauired
by tk@%ﬁ%@%@r!é&z& Qﬁt[ﬂﬁﬁfg’g@ﬁgggg %Lﬁyﬂ?%éop%%tpﬁ%ﬁ@t after change

embodiment has for example an image processing processor etc. and
of tleanyreceSsing ithe dmage infosnationdeaptused-hy thiestirstraamenacd2the 1ight
and second camera 312b, recognize the posijtions and postures of the

Strikhta b paie B0 s IR imdde SERROFEDIEFFBRTRE fhdgel andealcitacts the
opt 1438 amQuts of alighment of the, iﬁ%%%rﬁ@ﬁ%?a'%&}i%%lﬂ% A 106 HMR. 1 4t

of a change of type of the image sensors DUT, the image processing unit
the Fdprocessdsithetimage informatiopicapiurediby dhesecord cameradisly DUT
S0 as to extract the positions of the plurality of contact pins 302 of the

-

with depitaetparts B0 ahbicabutEks the cantdepdsiivhs BEtR eoRtaeparid: FIG-
301 and the XY coordinate axes at the contact parts 301 from the
extracted positions so as to calculate the positions and postures of the

caacifats 30 eavtherinaage capturestby the CRI camera FL2bpBwe «o the
to this, it becomes possible to recognize the changes in the positions of
main ggstaftar the pretest. Specifiogd ¢onfactpars B0 ausearbyia L ignment

chapge in the test head.300 etc, Further, at the i f the main test, this . , .
e R e B R BT R B e

imagéhesfiest camera 826 angerognizes: thecposiiens ane pastivresef hep so that
image sensors DUT on the image. Further, it calculates the amounts of

amOUHhg rithefit R theoR- A arth ettt dirdctishs andre Féfatio alfbut-ire time of

the t4: ,istﬁ?eq'zggé%gg% the.image se %%%ésﬁgﬁts £3.10 %S&%ﬁ:ﬁg%%%”léaz axis
- and postures of the Image se_nsors ‘on the Image maitch the

OLp oﬁem@mﬁ@hpmm@@mﬁmymww@ 304; foterdhakthe test

of The IS st S e e e eg Y the first camera 326

The image pro_cessing unit 72 of the central control system 70 in the
present embodiment has for example an image processing processor etc. and
can processing the image information captured by the first camera 326 and
second camera 312b, recognize the positions and postures of the contact parts
3.01 and image sensors DUT on the image, and calculate the amounts of alignment
of the image sensors DUT.

Further, at the time of a change of type of the image sensors DUT,
the image processing unit 72 processes the image information captured by
the second camera 312b so as to extract the positions of the plurality of
contact ping 302 of the contact parts 301 and calculates the center positions
of the contact parts 301 and the XY coordinate axes at the contact parts
301 fromthe extracted positions so as tocalculate the positions and postures

of the contact parts 301 on the image captured by the CCD camera 312b. Due

to this, it becomes possible to reccgnize the changes in the positions of




and second camera 312b are linked by calibration between the cameras
326, 312b as explained above. The amounts of alignment calculated in
this way are transmitted from the central control system 70 to the YZ
conveyor system use control system_ 80 and alignment systemuse control

the QYRR 0B THR dlignirEhtsysténfusd dbfitrot’s rﬁ%c%ﬁ%ls??ﬁeet‘f'
aGiypters of thedrive it 322 0f the;aligament system, 32Q basedendhis,;+ 72
transmitted amount of alignment whereby the positions of the image

procsensorsOUEgre rafigned. Arthigtimesdsy explditet- aboeeawheanthezcogni zes
amounts of deviation D are determined in the pretest, the amounts of

the RRSHRHGATD AR RRRISH &5 thE AR a5t SHaRTEnt tranEntite d-iawy thEirther,
it caqental Lontolaysiem: (¢ o the aligament system;use.control system 90-+ i ons

Unloader Unit 60 The unloader unit 60 is a means for ejecting tested -
and 9mage semsorsdmi T-Heofir-thel te staypit 38itd"the Sensorstorageamnit 400T so as
and is comprised of a second XYZ conveyor system 601 and two

to MafifobdRrititer 8622 FadtP thitate Phuffét 602 at s ablie tgTmble 19°

matciPaek and-fopth hetween. the range %EQPSEQEO&C’{B%G%&%%V%% SYSHEM Note
310 and thé range of operation of the second XYZ conveyor system 601

that ahe iseardprised of atmavablerpart (G0Ra: angbanrécaxialaciupios 6Q2meAa 326
movable part 602a is supported at the front end of the X-axial actuator

and s59oRHEE 8RN BO i B2 i drel s 2 Fhehivvaie b &t b aEGEas 326,

312b fggnggpgggggapa%g‘f]%ce with four wells 602c 46 in which the image
sensors DUT can be dropped. Further, when the YZ conveyor system 310

dmps dested inafe sensosstDidTdnie the wellsiol2e0f theemovable pagd from
602a of an unloader buffer 602 positioned in the range of operation of the '

the ceBtaGHyERSFEFStEHTIED, tRenidsder FUFFEFE0D BaREtractte YuExiaPyStem
80 ané%tﬂaé%gzqg Q}%%Qﬁ &%&%\ﬁ%i@% %@Q%OP%@Q%@%&%@Q&%m contrel

operation of the second XYZ conveyor system 601. Note that the movable
systab60Ze nekd tict betprovidedwithdhir wellsn602 Fof examplepthent system
surface of the movable part 602a may also be made o
320 based on this transmitted amount of alignment whereby the positions of
the image sensors DUT are aligned. At this time, as explained above, when
the amounts of deviation D are determined in the pretest, the amounts of
deviation Dare added to the amounts of alignment transmitted fromthe central

control system 70 to the alignment system use control system 90.

Unloader Unit &0

-The unlioader uﬁit 60 is a means for ejecting tested image sensors DUT
from the test unit 30 to the sensor storage unit 40 and is comprised of a
second XYZ conveyor system 601 and two unloader buffers €02.

Each unloader buffer 602 is a means able to move back and forth between
the range of operation of the YZ conveyor system 310 and the range of operation
éf the second XYZ conveyor sj/stem 601 and is comprised of a movable part
6028 and an X-axial actuator 602b. A movable part 602z is supported at thé
front end of the X-axial actuator 60Zb fixed on the body 12 of the handler

10. The movable part 602a is formed at its top surface with four wélls 602¢
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a flat surface provided with suction pads with suction surfaces facing
vertically upward. In this case, the YZ conveyor system 310 places the
image sensors DUT on the suction pads, picks up the image sensors
DUT by the suction pads, retracts the X-axial actuator 602b, moves inside

in v S At OFOPRIAGBRCHT the secdhPX YEWvayor system 601, and,
when finishingdhis.He leases,fhesuction of the suction pads. uherely Bissors

second XYZ conveyor system 601 holds the tested image sensors DUT.
DUT iByprovicdinglthe Ghkvadér buffersreD24ntthis Wiy athvd second Xy r buffer 602

c,onvefgor system 601 and the YZ conveyor system 310 can

. e
Pos G Atk bUS KOS At ShithOUR Miterfr %Eermﬁér%%ﬁﬁsms.lémﬁswad@f
puf F@gding twe.uploader, buffers 602, it hecomes nossible ta-ejectdMagdencvanie

sensors DUT from the test head 300 efficiently and improve the operating
part @ie=ofthehmagesensoctestabpparafusie Netethattheprgsent system 601.
invention is not limited_to two unloader buffers. The number may be

b
SHREBIFRBEfidH RV rEGiTel et AfGiTnent BRRETHEGE! Seidbrs ghaslls
602¢c _tir@grr %@%‘,’r @gi_%ﬁgé@% ﬁ’?@%§£ﬁg ’pgy“t‘_ -ghgas%%gfg%zbe made

conveyor system 601 is a means for moving and placing the image
a flesensorSabé bomvdnahleader huffer604da etassificatidntraydfzaes facing
classification tray stocker 402 and is comprised of Y-axial rails 601a, an

vert igaady| faii B0 8 Movabie hedd SO L ANEYREIRIFHEHS 60 R aePHay am20°
sensd A098-obRerALAn ngluding twa ublogdes BUffRrs 602,30d h8r by the suction

classification tray stocker 402 -47 As'shown in FIG. 2, the two Y-axial
pads, raits 68desaflthig-secandxX¥Zcanveyon, ystem 6031 asettixechtaithetbaolyration
12 of the handler 10. Between them, the X-axial rail 601b is supported

of thejdaBRNM the EARTANHiresBhER fiter 206l XDShal Hai B0 stipbonts teses
" the SH&@H%@%%%% with & Zraxial ;actuator (et shown) slidably., 601

in the X-axial direction. er, this movable head 601c has four suction
holdspatis 60dct atiitérizaitomeBy dsiving the thus prepared Z-axial actuator, it
becomes possible to raise and lower the four suction
Byprovidingtheunloaderbuffers 602 in thisway, the secondXYZ conveyor
system 601 and the YZ conveyor system 310 can be simultanecusly operated
without interference with each cther. Further, by providing two unloader
buffers 602, it becomes possible to eject imsge senscrs DUT from the test
head 300 ef ficiently and improve the operating rate of the image senscor test
apparatus 1. Noté that, the present invention is not limited to two unlcader
buffers. The number-'may be suitably set from the time required for alignment
of the image senscrs, the time required for testing the image sensors DUT,
etc, |
The second XYZ conveyor system 601 is a means for moving and placing
the image senscrs DUT on én ﬁnioader buffer 602 to a classification tray
of a classification tray stocker 402 and is .comprised of Y-axial rails 60la,
an-X-axial rail 601lb, a movable head 601lc, and suction pads 601d and has

a range of operation including two unloader buffers 602 and the classification

tray stocker 402.
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pads 601d in the Z-axial direction. The second XYZ conveyor system 601
can position the four suction pads 601d above the image sensors DUT on
an =loader buffer 602, pick up the four image sensors DUT at one time,
move them above the classification tray of the classification tray stocker

468 ,%ﬂdﬁ} fhém 4héhgéeade E%ﬁéahlné@%l %éﬂ%é@fﬁﬂ]?wﬁ@ 7 conveyor
sysudaspcaionpy. Below, FIG, 2L o FIE-FaBilbe reloyen s0as . cre

explain a method of testing image sensors DUT by the image sensor test
X-axiapparatusslacderdingodatbe presentiembodimentaioie thatdhetestshyther,
the imaIc:]e sensor test apparatus 1 according to the present embodiment

=S fickide netohifithe figkbtest foraetia/ fesg @Héﬁﬁé@&é@ﬂﬂ%@%ﬁaml
actua”&%at%%@ &{8&@ gir g#g;g ¢ gﬁﬁe%ﬁgféﬁgd%e&@)%l %EQAE Qéﬁfsqﬂovable

t source 340 an tical'axis OLD of the image sensor DUT at the
head ime bEthecchange: obtypeiefdhed magesSensoss asyexplainedabaveshitepared
in the following explanation, the case of the pretest and the case of the '
Z-axighin W SRRAr beléxpRIABEXGEIREP Bhd BniR ife Faits Lgifffing$n four suction
pads %rgfgs%n williae ex%aiged. FlG. 21 is a view showing state of capturing

e A—aX ectITOon, .
an image oPa contac paﬁt falsoecond camera when changing the type

ofdevieeindhevfirsi-embadinent of e presemidavesticthdtou22ig8ion pads
view showing the state of positioning two image sensors of the second
601d gbRiAr-BAJTIETS GWTHENT the SeebmicaprrieihBgdesnatontbsdventide four

imagetlQment system during an a'irt%‘x?“e%é&&eaﬁ‘%‘gon by e Image; Sepsor test ¢
d apparatus accor(}mg fo the Tirst embodiment of the 4é: presenf1 nvention, -~

the ckHas28iisa viewshowingdherstale opinseariion ef.an, iMage:3arsekitte: image
the alignment system from the state of FIG. 22, FIG. 24 is a flowchart

senscgoWifly pReTEs$RG foradRjiment BFthésosition of an image sensor in

U817 e o T S £ 230 RSB N
of teepibediment cldhepesentigventamaybilesnksr 258 is goyiewshowingarding
to the present embodiment.

Note that the tests by the image sensor test apparatus 1 according
to ﬁhe present embodiment include not only themain test for actually testing
the image sensors DUT, but also a pretest for the purpose of aligning the
optical axis CLg of each light scurce 340 and the opticalraxis OLlp of the
image sensor DUT at the time of the change of type of the image sensors as
explained above, but in the following explanation, f.he case of the pretest
and the case of the main test will be explained together and only the parts
differing in processing will be explained.

FIG. 21 is a view showing state of capturing an image of a contact
part by a second camera when changing the type of device in the first embodiment
of the present invention, FIG. 22 is a view showing the state of positioning
two imaé_;e sensors of the second column and first row and the second column
and second row above the alignment system during. ar alignment operation by

‘the image senscr test _apparatus' according to the first embodiment of the




example of an image of the state after alignment of the first embodiment

of the present invention, FIG. 26 is a view showing the state of the

completion of the alignment of two image sensors of the second column

and. first raw and.the second_column and second row from the state o
ereeef G DR 07 K5 ot arioai (O GIACoo Tt Trage Serors racd” "
imagefromdbe State ohE Q. 20nklE. 2846:m vivwrshowingdbe staterof. 22, FIG. 24
ositioning the two image sensors of the first column and first row and
Rt oldin Pt < EBIG PO M- BB OV the HIgIfHem sysRrPRO R tRedide image
of FIG. 27, FIG. 29 is.a Vi ing the state of insertion njma ;
senso g G e I & i
- showiMi@Wrshowing the state dfathe eorapletian of alighinent fdhestwoimage first

sensors of the first column and first row and the first column and second

embodigirffo Rt thdstaeestriGLrygnHon 3 misiasidh shewing the EfE shrvng an
image Sensors rais rom . the state of FIG, 30, FIG. is a.view showin

e St o g (G018 B G Peshe S CBIE ok (hE S o R et

of thangrEland3fnandifile, 33B rate, views showing.a Qenterng-aperation off the

the contact arm by the lock-and-free mechanism in the first embodiment
complet sa présem invéatioenNee thiat, G230 28 4hd FRSORE tooFiEn and

iz a

First o Sodamalie Sne 2o clional views of the festunit 20 seen DdBG. 23
the"k Exia ngga%?/e Irection’in Gg.ef.@ilﬁe movable hesd filGstrates <’

FIG. theipoyvaplehead 3z inHbesYaaxial pasitive diseetionindHs r3 whnlerthe: the
alignment system 320 illustrates the set of two alignment systems 320 in.
statetied VExialpositive- diectioriy FH6. shawinbettheimbgecsenssis Dwing the

tuo 1500 (AN I B 20 10.LI2 230G LG, 20,10 TG 22 SRR, anc
image sensors Of thie Sirstcolimn antTirst Tow and the first

secon@oldmn-andsacend rowsywhite thermagesensersbASE shownat the leftc. 29
in the figures show the image sensors DUT of the second column and

is & Vi rW EHIRESEEEHE C8IUMPRANA SeeEarT SHAJSaPREToF donta afmgnment
sy S EYRSE e s censprs U 5 e S TG L D0 o
the completion of alignment of the two image sensors of the first column
and first row and the first column and second row from the state of FIG.
29, FIG. 31 is a view showing the state of four image sensors raised from
the state of FIG. 30, FIG. 32 is a view showing the state of running tests
on four image sensors from the state of FIG. 31, and FIG. 33A aﬁd FIG. 33B
are views showing a centering operation of the contact armby the lock-and-free
mechanism in fhe.first embodiment of the present invention.

Note that, FIG. 21 to FIG. 23 and FIG. 26 to FIG. 32 are schematic
cross-sectional views of the test unit 30 seen toward the X-axial negative
direction in FIG. Z. The movable head 312 illustrates the movable head 312
in the Y-axial positive direction in FIG. 2., while the alignment system 320
illustrates the set of twe alignment systems 320 in the Y-axial positive

direction in FIG. 2. Further, the image sensors DUT shown at the right in

FIG. 21 te FIG. 23 and FIG. 25 to FIG. 32 stiow the image sensors DUT of the
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of the first column and second row and the second column and second
row, so are not shown. Another alignment system 320 is provided at the
far side of the illustrated alignment system 320, but overlaps this system,
so is_ not illustrated. First, the first XYZ conveyor system 501 uses four

Tirs b Pati 56165 to itk Uplahehbid Fourthage saAsBrs Yo HE -1 the
imgéeggﬁMQmogﬁ%t é@%ﬁ?@@@ﬁ lgﬁekﬁéaffﬁﬁg:géysﬁwlﬁ{égﬂt ﬂ%%nsors
sensor storage unit 40. Next, the first XYZ conveyor system 501, in the
DUT statedekding dthecformimag € sersorsDUT, UsestheZiaxidlaoteatdisecond row
rovided at the movable head 501c to raise the four image sensors DUT

p € .
(samanPEIigBS e XMl rair 501H 6 fie V- 2ial T 5615 Soey g st
co}_mmoé(ﬁ@l@i@qgwﬁr@ ‘Eﬂ@ éé%@tli @i%%ﬁ% @ﬂlgtt%dvo@g@f%té&h those

Further, the first XYZ conveyor system 501 positions the sensors above
of thkeefiels 503awaf thedeat-plate 508 ~extarids theatsaxial aotuatet afthend row,

movable head 501c, and releases the suction of the suction pads 501d to

S0 axfigiPthaliriAye SEHLUTS BUETTERG Wels BD3R OThe HHeH prfe 08 eats side
of viieimage sensersRYT (0,2 piedeteraiped jempetatute. thenagaindhe o 15
first XYZ conveyor system 501 holds the heated four image sensors DUT
not Andeiesthem above one waiting loader buffer 502. Further, the first

XYZ conveyor system 501 positions them above the movable part 502a

oﬁéﬁé@maﬁﬂ?‘g Toadérplersvy teRvex@ndy the Fandalactiiaiordr Rsls S01d
' vabl releases the suction of the sucti Id.s
o s o g Siacrs BOT el Soaoradr i e ohed =t
the toprsurfateval the moxable partHaaNext]the loadercbutier H02 extendst 40.
the X-axial actuator 502b while holding the four image sensors DUT and

MiRES the Fout iffadésERSERY IUTYRERT 50T thErahfe bR EprBrthE four
imagegrgla%sYo%§%ygS%St8{g %Qﬁﬂébea@&%e{oy’BE;%Q}S&Q%@EQS '%vable head

operation of the YZ conveyor system 310 of the test unit 30. Note that,
501c whenathestype: of dhe image sensarssDWT tarbe tésteckisbhanged,z]l rail 501b

on the Y-axial rails 501a and slides the movable head 501c on the X-axial

rall 501b to move the loader unit 50. Further, the first XYZ conveyor system.

501 positions the sensors above the wells 503a of the heat plate 503, extends
the Z-axial actuator of the movable head 501c, and releases the suction of
the suction pads 501d to drop the image sensors DUT in the wells 503a. The

heat plate 503 heats the image sensors DUT to a predetermined temperature,

then again the first XYZ conveycr system 501 holds the heated four image '

sensors DUT and moves them above one waiting loader buffer 502. Further,
the first XYz conveyor system 501 positions them above the movable part 502a
of one waiting loader buffer. 502, then extends the Z-axial actuator of the
movable head 50ic and releases the suction of the suction pads 501d so as
to .drop the four image sensors DUT in the wells 502c¢ formed in the top surface

of the movable part 502a.

Next, the loader buffer 502 extends the X-axial actuator 502b while

holding the four image sensors DUT and moves the four image sensors DUT from
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before or simultaneously with the above operations, as shown in FIG. 21,
the test unit 30 moves a movable head 312 of the YZ conveyor system
310 over the contact parts 301 and uses the second camera 312b to
capture the images of the contact parts 301. This image information

the ransfrdll BYthaEatbird ddifiefa=s2b R procEsssd ?M%E%Wn?&deﬁ the loader
unit REPeessing it 22.0f the central egnirgl systemZ0and jheposiionsand test

postures of the contact parts 301 on the images are recognized from this
unit iddage information. Next, the Z-axial actuator 313 provided at the one of
the movable heads 312 of the YZ conveyor system 310 positioned above

(R St DUt B0 19/ BRiBhdel ARAThET0ar SacHor pads 32760 5 changed,
pefoiQided atithe movahle head 312 aye usedlp-Rick4p and hold the forrc . 21,

image sensors DUT positioned at the wells 502c of the movable part
the tBARainitheloadersbaffers02cAtdhis lide; fthdemagecsersonrs HITear810 cver
icked up by the suction pads 317c of the YZ conveyor system 310 at the

the Cgaﬁa%waﬁ BSHEHG A GT FECeRARGSUAREESRE ekE FRPEvable 1mages
of thdead312 g&%%%g%'f.hﬂlﬁi@ %Qsef%ﬂfmgei%%zﬂé%ﬁu%é% ¥ fheZ; IG’&'camera

actuator 313 provided at the movable head 31 ext, as shown in FIG.

312b 22, theYseanveyorisysteny3 10rslides: they Xzakial? dirgcCtiore supparbl control
member 311a supporting one movable head 312 on the Y-axial rails 311

syStelhd heifloRS TRt HOMimy Side aFmee31 Plofthie SeEbAdcalaRtit and on the
imagdd S££%WE%E8§%§Z°&9 golymn, and é@%ﬁgﬁﬁ@g@n alignment system
S e movable he

320. Next, a own in FIG. 23, t ad 312 extends the Z-axial
antuatpr-343;whershyanitage sepsor D2l heldrbymbeldingsigerdtie heads
317 is inserted into a first opening 321a formed in the movable stage 321

312 oft the dfgRTsTRISEtENT 320 and thesdbiftirfibriterderdGidpe Putfer 502
is exbolding side am-3L7 %BHL%@H%Bﬁ%t%%ﬂoﬂé‘@%%&éﬁg&@&e%&%bhe head 312

alignment system 320 and 51 pushes against it by a predetermine
are uprebsureniNextratsiemSlOG ot FiGi24risthesstaterwitiUtheZsaxiabned at the
we1 SR 333 malnaning a predeterminediressure e s camera 320
the image sensors DUT are picked up by the suction pads 317c of the YZ conveyor
system 310 at the surfaces opposite to the light receiving surfaces RL.

Next, the movable head 312 rises while holding the four image sensors
DUT by the Z-axial actuator 313 provided at the movable head 312.

Next, as s.hown in FIG. 22, the YZ conveyor system 310 slides the X-axial
direction support member 311a supporting one movable head 312 on the Y-axial
rails 311 and positions the two holding éidé arms 317 of the second column
and first row and second column and second row above an alignment system
320.

Next, as shown in FI&. 23, the movable head 312 extends the Z-awial
actuator 313, whereby an image sensor DUT heid by a holding side arm 317
is inserted into a fifst opening 321a formed in the movable stage 321 of

the alignment system 320 and the abutting member 3174 of the holding side

arm 317 abuts against the movable stage 321 of the alignment system 320 and
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system 320 captures the images of the two image sensors DUT at the
second column and first row and second column and second row. The
image information captured by the first camera 326 is sent to the image
processing unit 72 of the central control system 70. Next, at step S110 of

pushe§PPu e ihal¥ prdcEeSRiGHRT?S dtHRRSEERtral control system 70
exiracts the pasitionsof theaput and,output ferminalsHB ofAhe mage -+ acor

sensors DUT from the image information by image processing. Next, at
313mstep Sk20iohkkad2dethe imdgeprecessirigeiiit F2caleutates dhérsensogrment
center position DC of each image sensor DUT and one of the coordinate

SYStefis PAGRIHE RS Lodrdfindtakes tHedth infais sSAssr ISUT fraith thee second
colufl? §1111>'8 Q;'%r%ftﬂilgvsa éﬁé%ggéﬁe%ﬁ%ﬂ %EP&'E‘@&BHH%&H B-an qﬁﬁﬁ%’@?érmation

the position and posture of each image sensor DUT on the image

 captwapiured dhetiTd fisst camera 326. Motethatthe preseatinventiesisngtunit 72
limited to a method of calculating the position and posture of each image

of theRHDEYT HaREEdN HETHPUYEnd output terminals HB and can also

Calcylate them a%%‘ié’”ot 7952*5@.'0 95 the, Ingge 503l DUT IN [NSVAY, o tpe

the image processing uni recognizes the retative position of each
cent HBGEEASOr Rwithorespacidosa centaskparbaldrased ondhe ahip output
CH or input and output terminals HB of the image sensor DUT on the .
termipmabl ot aisn EasmIretisyPite first Earfefd 3260555 pborantaceedy 1mage

be Erevented even when the package is deviated from the chip CH or
process

mpu%lgdnd output terminals HB in the image sensor DUT. The method of

calsutatian et epeof thercondinate exes.Ryokandmage.sensorNUiitonates
example, comprises, at step 5110, calculating approximation lines

the spRESIGIFBHERNTAEICENETSToR e IRfRRCATRN GG TerRiraR HIB Bermrimginate
o SO0 N IS SO S L T8 0
of t}ﬁp@ﬁ@gmﬁ@dnﬂm& Note-that the precision efzhewpositions angpastusesition
and pgg%ziér%qugazingggge sensor DUT on the image captured by the first camera
326. Note that the present invention is not limited to a method of calculating
the position and posture of each image senscr DUT based on the input and
output terminals HB and can aiso calculate them based on the _chip of the
image sensor DUT.

In this way, the image processing unit 72 recognizes the relative
positicn of each image senscor DUT with respect to a contact part 301 based
on the chip CH or input and output terminals HB of the image sensor DUT on
the image information captured by the first camera 326, so poor contact can
be prevented even when the package is deviated from the chip CH cor input
and output terminals HB in the image sensor DUT.

The method of calculation of one cf the coordiﬁate axes DA of an image
- sensor DUT, for example, comprises, at step S110, calculating approximation

lines passing through the centers of the input and cutput terminals HB forming

long columns in the extracted input and ocutput terminals HB for each column
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DUT with respect to variations in the positions of the input and output
terminals HB caused in production of the image sensors DUT may be
improved by calculating another coordinate axis by a method similar to

and ca}]hcm I;Chod of calculatlon fthe q} ognTIe\é ?h((jetm mo&)éso%[gA nl{é%gedn ines.

gSFIS a malnq gt thls eviation

Note @ﬁéﬁ%@l@@b@%@&@@tﬁ&ﬁd&@@ﬁ@rasm p&é{w@a respeet indbe sensors
optical axis OLL of each light source 340 is cancelled out by considering

DUT it -t &P BRviatiom I i ddlematioh orthe posiion dntr plostre 'di the-nas

mage sens osed to this W the est.is
HR 18,8 RIeIBsh e 1 ac
Ca%lsmo&nt o%o él\(/:% |%rﬁéag H{lﬁge 3%%?& type oﬁfw ge sensors I%LlIJ'IEél ing

anothisStibopt calewlaieds 30 therampunt ofdendation Biis m@m@ﬁreanm1atlon
the calculation of the position and posture of each image sensor DUT. In

of ththishwary, PrtheafigAimericofeiespBaitions of the image sensors OUT, by
nS|der| t %re@tlve amount of dEeV@tlon D fthe C%L LD OfLmt of
|mag nsor T-wah respecf3 othe opti caﬁ Exigt of eac% afmh

devia%@lé??@%@,ﬂﬁés possible ogivestheslignmentrsystent320fanalignmertspect

of the positions of the contact arms 315 based on the relative positions of
to thahwihagksensdis ﬁ@mhithirégp@@ﬂr@@r@ Gomtaengadsgauthevfgapadering

of aligning the o |caI axis O c tsource 340 and the o
the a0 B0 Hr R e ST DO erE 675 oror S meeR e oF the
imagePtViderariie adjustment function for each light source 340, so the image

sensor test apparatus 1 can be reduced in size and the image sensor test
apparatased tfartlbesnedh@ed:nﬁdmtlnq)améamsm theeppasent of deviation

embodiment, fou |ma sors DUT are S|m eou ste
D aftfpniy ﬁP@é@%&é cabe %r% Nged iR | prOX|m|fy long wsfté# %C‘% Hated,
so thiRetwesndthercantact-paps3ak Cﬁ@tb@dﬁgi&@ge@nQnt%@lm%l\@@@dﬂdhﬁf the
contact arms 315 correspondng to these contact parts -53 301 can be

positiaduced sothslimare sepkorteseapparatasPVean be made much

In this way, in the alignment of the positions of the image sensors
DUT, by considering the relative amount of deviation D of the optical axis
OLp of each image sensor DUT with respect to the optical axis OLL of each
light source 340, it is possible togive the alignment system 320 for alignment
of the positions of the contact arms 315 based on the relative positions
of the image sensors DUT with respect to the contact parts 301 the function
of aligning the optical axis Olp of each light source 340 and the optical
axis OLp of each image senscr DUT and there is no l_onger a need to provide
a fine adjustment function for each light source 340, so the image SEnser
test apparatus 1 can be reduced in size and the image. sensor test apparatus
i can be reduced in cost.

In particular, in the present embodiment, four image sensors DUT are
simultanecusly tested, so the light sources 340 can be arranged in proximity.
Along with this, the pitch between the contact parts 301 can be reduced and -

the pitch between the contact arms 315 Correspon'dag to these contact parts
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smaller in size. Further, along with the above narrowing of the pitch of the

contact arms 315, the contact arms 315 themselves are reduced in

weight, high speed movement of the YZ conveyor system 310 becomes
ossible, and poor contact of the contact parts 301 and the input and

301 CgﬁtBﬁt teftiriats 198 Sthd Thidy e Sl B PG BE Prevéited NERES much

sma118kstep S130 of FIG. 24, the image processing unit 72 compares the
positions and postures of each contact part 301 on the image and the
positiors ard posturesof sactirimagesensonDUT. theheitompdrisbr afontact
this step S130, when the positions and postures match (YES at step.

2ms SE0] G RiGMENTIH e BESTOmOFhE THdas Seribor DU TR wnfibeh speed

movenbotehatibeposiions and;pestwes: of the contactparis; 30108 the contact

image for comparison at this step S130 are captured by the second CCD
of theameracdli2b-irsativarcel attthel time: circhangeaf typendhitie idtagé the image

sensors DUT. The positions and postures of the contact parts 301 on the
SenSOffagelrecymize IR hESthage processing of the image processing unit

heape linked with 1hg pesitignsand.postures othe flest camera,326 Ay, res

the image. FIG. 25A shows an example of an image displaying the
the pexiratied inpdt paekawtputterssonlsdriBzefrapimade semsarrBUhbeforsd the
. alignment, the calculated sensor center position DC, and one coordinate
positigspRGFARRLHE§eLeRiBR BUATRSESRTENENce [isdhfe FYmer bags) of this

step M@ t%éﬂet%%rﬁéﬁ%?ggg %ngi tpgéﬁr%@%rﬁ%&? ZB.;E% 9@ Cgf%qt, the

part 301 on the image, for convenience in explanation, match™ thé origin
alignoarthecifnage, thatiis; the eptidad axis: 6L sandthe XY coordinate, axes of
the first camera 326. When the F;oositions and postures of the contact part

SFL Bt iR @908 Mt ateR theshusitd aﬁ}aep_ﬁgﬂﬁ%%toff’%ﬁé? on the
mge%gg%é?ﬁ%% g‘tstt.%pis%c%%oéfig’ 'a%é) c%ﬁ%@cﬁ%ﬂ ngf ge!c%r%@(g%ecamera

image processing unit 72 calculates the amounts of alignment require
312b foranowementinthetX=axiaf and:Yeaxid directichsiandrevetatiosabollUT. The
positg?)%sz -gg(ésggsrggjlﬁgsthoef p‘é)hseitigggt%rg:qt %%Sg‘lcjge%()%‘lon the image recognized by
the image precessing of the image processing unit 72 are linked with the
positions and postures of the first camera 326 on the image. FIG. 25A shows
an example of an image displaying the extracted input and output terminals
HB of an image sensor DUT before alignment, the calculated sensor center
-position DC, andone coordinate axis DA of the image sensor DUT fo’r convenience
(same in FIG. 25B). Note that the center position and the XY coordinate axes
of each centact part 301 on the image, for convenience in explanatiori , match
the origin on the image, that is, the optical axis Olc and the XY coordinate
axes of the first camera 326.
When the positions and postures of the contact part 301 on the image
do not match the positions and postureé of the image sensor DUT (NG at step
S13C0f FIG. 24), at stepS$1400f¥IG. 24, the image procéssingunit J2calculates

the amounts of alignment reguired for movement in the X-axial and Y-axial

directions and & rotation about the Z-axis to make the positions and postures
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of the image sensors DUT match the positions and postures of the contact
parts 301. For example, the amounts of alignment required in FIG. 25A
are the +x motion in the X-axial direction, the -y motion in the Y-axial

of trdireglign, sae%‘léﬂ%%‘ioﬁt%@JHet%o&}é%9@!1?&“9:‘1@@89{&@%52‘@%“%@eé%ntact

at step 5150 of FIG. 24, the central control system 70 sends to the YZ .
partsc@meyor system use control system 80 an instruction for setting in the
free state the lock-and-free mechanisms 318 holding the image sensors

DUT SFifEFSSeond T ol EhPfirst roR ARG thESSEEsRY columf arfd™ 2re the
+x moPeEANArow. The YZ: cenveyor system use cantial sysiem 80, based.qn . 1 o,

this instruction, performs control for supplying air to the locking pistons
and -J183tofithenldck-aind-freecmechanisms:3i8andafter the: |dck:and-free
mechanisms 318 are set in the free state, sends a completion signal to

theEentedl COritFol° system 7B Naté theSfsreNdimpl€WHen aTéteds 70 sends
to thdWE 13 EQI%%‘E %%g%efﬁ%gn%é‘%%&b%&%gﬁ 3pd.a 8@4%%@?&9&1%% setting

ormed at the mo stage in another embodiment of the present

in thényesiondhe engagementibeiweanthe: recess 37 andthgrojectinnsdZstesors
maybe facilitated by setting eachlock-and-free mechanism 318 in the free
DUT ofthfe Fefora@ fgagament Nk taf@tepy S 180 0T FIE 280 tHae éRttafecond row.

The Y%oggr?\lr%gg:e@ 7% I’eCS i\éesc a%}%&p@t@g@s&i%l' fﬂ%@e@%g %l%)nv J,eryg'[ruc:tion,
system Use co%?ro?rgys?em% “then “fransmits the Amounts o eﬁlgnment

per fogale Ulaigehall stepr Sddbbia the alignment 1y sieirkisg GonirelSystess KX the
Further, the alignment system use control system 90, as shown in FIG.

lock-ppdgiives thechespdive Mdtersh2eisesonbalnge mivter B2 ngrddnirgms 318

drive motor.3223 f]ghe drive, unit 322 of the alignment, system 32%0 bﬁsed
: 1
e s S AGenE Tof (he SHop i Gt ST P oe S e, Coneo
systelindge sensors OUT. The alignment system use control system 90

transmits this completion signal to the central control system 70 when the

dfiveoperation s eoffipleted Wheh fieafignmet by Bagrealighnteatabutting
menfbe‘}yﬂ%@ %&%EBME%Q'ﬁl%%% formed at the movable stage 321 in another

embodiment of the present invention, the engagement between the recess 31l7e
andprojection 32lcmaybe facilitatedby settingeachlock-and-freemechanism
318 in the free state before engagement.

Next, at step 8160 of FIG. 24, the central control system 70 receives
a completion signal from the YZ conveyor system use control system 80, then
transmits the amounts of alignment calculated at step 5140 to the alignment
syétem use control system 90. Further, thealignment éystem use control system
90, as shown in FIG. 26, drives thé first drive motor 3221, gecond drive
motor 3222, and third drive motor 3223 of the drive unit 322 of the alignment
system 320 based on the amounts of alignment for the alignment of the positions
of the image sensors DUT. The éligmnent éystem use control system 90 fransmits
this cémpletion signalto the_a central con_t_rol system"i’() whenthedriveoperation

.is completed..

When the alignment by each alignment system 320 is completed, at step
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55 S170 of FIG. 24, the central control system 70 again compares the

positions and postures of the image sensors DUT and the positions and

postures of the contact parts 301 and, when not matching (NO at step
returns_to step 3140 and calculates the required amounts of

3170 .y
S170 gfigmfiertt NSIEtHAT itT8 aIST DoRbiBIEChBTd hardM tERMBan oR - -on
and pHisstep 3t740,and o proceed kamrsiep %%@Ogesat@po%é%@%sswag # the
is possible to improve the processing speed of the flowchart shown in
contaRiGr24. dn3the oin parisonof stepcblng dNPIGE 24ewtiEn itis juelgeththae step
the positigns and postures of the image sensors DUT and the positions,

5140 and Postired B fHeE CoTmEE Bﬂr@@(ﬁ %f‘?a\?‘@gﬂgfl Elef 8702 htStel” also
possiB180.0¢ '%'%p@%fo@@‘&?@g% Qpirahsystem /0 dransmits) ap, NsEUGHNOr £rom

setting to a lock state the lock-and-free mechanisms 318 holding the
step fhaYesensors 0T bhthes sedenditolsmoanthfiistowanditbelsecondessing
- column and second row to the YZ conveyor system use control system
speedgfiTHaEY F1EHREYSr E)6tEM dsd E8ntrdft - system 80 performs control

bgseq,on- IS ADSLUGtoR 10 supplyaictodhe logkingpistonsal83hie oy the

lock-and-freé mechanisms 318 and ends the alignment of the positions of

positthenimageosensers: DY Thilote daatdhscabaveTadighntentowdik dgs and postures

simultaneously executed by the two alignment s%j)stems 320 with respect

of £hfo R iRETE sEns S DU T GF e secBAPeSimrPanti iRt THNY &t 24,
the S8CO00 column %gQ%S@)Bch%‘P{sAQ{ES%P%?A@HEEQ%H%‘P POSIYORSQf 5 10ck

the Image sensors DUT of the secondcolumn and f irst row and the
stateseioondeoiusmal-aficksaoarichrawihy ths aligiient tsystems:32nisors DUT of the
completed, as shown in FIG. 27, the Z-axial actuator 313 of the movable

SeCONFaGR FTD 26k S the TothMirmageSenSErOBU FIVHITE (Y SRS PRINECTnES the Y2
conve a%xi@ée&{?‘{%fé&%d%ﬂiv%%é%ﬂ%’@.tﬁ%@“@@%&ﬁ@é&?&% %%gt@}’z‘{%g%ntrol

e alignment systems 320, then the drive unit 322 returns the movable
systestafe pd2 fdartbecimitial-dtatesMNexty ashsbowmsinrBtG1i @8, thesYiZzrdgneéyoto the
system 310 moves the movable head 31 in the Y-axial negative direction

iockiw m@‘b%ﬁ %&%@E}m é%@g@d@ree mechanisms 318 andends theallgnment

of the positions of the image sensors DUT. Note that the above alignment
work is simultaneously executed by the two alignment systems 320 with respect
to the two image sensors DUT of the second column and first row and the second
column and second row.

When the alignment of the positions of the image sensors DUT of the

second column and first rowand the second column and second row by the alignment

systems 320 is completed, as shown in FIG. 27, the Z-axial actuator 313 of

the movable head 312 raises the four image sensors DUT while they are held.
The Z-axial actuator 313 is driven to move thé image sensors DUT away from
the alignment systems 320, then the drive unit 322 returns the movable stage
321 to the initial state. |

Next, as shown in FIG. 28, the YZ conveyor system 310 moves the movable
head 31 in the Y-axial negative direction by the pitch between the base side

arm 316 of the first column and firs_t row and the base side arm 316 of the
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arm 316 of the first column and first row and the base side arm 316 of the
56 second column and first row and positions the holding side arms 317
holding the two image sensors DUT of the first column and first row and

' the fitst column.and second row finished %?%1%%“ ned apove an .
Secor CSERL Syt 320 NS aE SHOwH 17 HIG 0. I o Ebi Read 3fg1dins
the texengdsthedaxial gotuatordi3toinsert andnade senser BUWTheldatarirst
holding side arm 317 into a first opening 321a formed in the movable

colugigyel 3ETetthecaliGhnehes psteny 3200rritkebdve abuttingmentbeySEm320.

[ eldng e m: 217 b s e bl g L L e

0
a and pldshesagain

actud¥essure. Nextas-shawn i &ElG:S3RJn therstatewith theLraxial agateen 317
313 maintaining a predetermined pressure, the central control system 70,

into the 1YZtconveyoe systent osecchhtrdlisy $1evia 80e ariditite Higadndihe alignment
system use control system 90 perfor rocessing of step.5100 to

ool 185 SR B A 94 Sl s o BOGHOR LR e g T 260t

agaidBage-SeReQrsPUT of mfgﬁtt}%’|§m@rﬁ@1ﬁr§§@\éﬁ@§9@hQﬁiﬂ%&@!@%aimst
and second row by an alignment system 320. Note that this alignment

it bywwerkisdabstantielty simakianeously executed by the two alignment
Séstems 320 with r_esg;ect to the two image Sensors I?}UT of the._first
C

fithin SRCERRAFTOW dritt the Hirsttofimeand s8cohi‘ oW Feteag e tor 13
maintdNENHDe R3S A MANES AL s8R S120 0T RG24, the@mountotn 70, the

~ deviation D of the optical axis OLD of each image sensor DUT with
Y7 corgspectdpsttrropticabaxisoO ki sofeedth light sbareei8ddds tapsthad:seycontrol
considerin%the amount of deviatign D in the calculation of t eé%osition

SYStSthd pBERIre Bf the MTagE SenidrDITTAS bppdsed s Witenthe st/ =hart

of riis.anraieshthepmeuptef deviatign b afterthe change Qi tyngsefdhe e £irst
image sensors DUT is still not calculated, so the position and posture of

columgaehdnidgssensorady Tohre Chfetlatedwiithont cosiderinegptiey amoahi @fment
eyeciRyion D The lenmentsysion 220 someletss b AlaITent S  coneny
executedby the two alignment systems 320 with respect to the two image sensors
DUT of the first column and first row and the first column and second row.

Here as well, when th@, test is a main teét, at step 5120 of FIG. 24,
the amount of deviation D of the optical axis Olp of each image senscr DUT
with respect to the optical axis Ol of each light source 340 1s cancelled
by conside.rs‘_ng the amount of deviation D in the calculation of the position
and posture of the image sensor DUT. |

As cpposed to this, when the test is a pretest, the amount of deviation
D after the change of type of the image sensors DUT is $till not calculated,
S0 the position and posture of each image sensor DUT are calculated without
considering the amount of deviation D.

The alignment system 320 completes the alignment of the positions of
the two image sensors DUT of the first column and £irst row and the first

column and second row, then, as shown in FIG. 31, the Z-axial actuator 313
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the two image sensors DUT of the first column and first row and the first
column and second row, then, as shown in FIG. 31, the Z-axial actuator
313 57 of the movable head 312 raises the four image sensors DUT

£ enltl - sxialactuator 813 moves temage sepsors PUT AWaY 1,

or t %’g&rﬁ e%iggé%zr?tﬁéys?er%nggzt%, theﬂ%}%%é% unit 322 returns thee ©

Z-axiglovahlesstages 32 Intovits irtitali stade. Asnexplaingd ahave Sfthensehofdlignment
alignment systems 320 aligns four image sensors DUT by a total of two

systegpétatioRBENGRRHEE i the rhain st WHiIS drid BT IBRIReStegR2 Tthe® 155

initiYZ Gooyeyor system 310 is aligning the four image sensors DUT, the

M Sther movable head 312 runs the test at the test head 300 to thereby
Imprevel thiepesbting ralee ofdhesiage sensontest appasatusSaA0 Nextms four

. the YZ conveyor system 310 slides the X-axial direction support member

image333assisp NG he nievablehe AUB PR theYeaxial rails 311 and

%95&%%}%2%%@rryaaqretses%ém VT held at the suction pads 317e.0f the.

front end of the movable head above the tour contact parts 301 of the

systelestinead 300ghtexd, assshown irkle. 84 dbeimuvapletkeadizi2extants head
the Z-axial actuator 313 to make the input and output terminals HB of the

312 rypgrihfagesserisdieDETchatat b o RRRIINSI SOz O HE PP eEfitaBg rate
arts 301.SFurther %)g@akin% the input and output terminals HB of the '

T ) . i
of th%g&%ggengg%o 6 Contact the contact parts 301, simultaneously with

thishaving the ghtseiress 340 eitdighide ihe lighiveseivingsuitacespport
RL of the image sensors DUT, and while doing so inputting and
membegyfddaintBRaeHicabsigiramsdroml ehbaedter 20fFfoi the contadt parss3gil and

positiLie JppuLand output terminals HB ﬁéi@%‘t@ & S&&é@*&%%}x%%“%f the
Image sensors are simultaneously tes ed. ere, wherethe testis a
frontpeetesisthaderiatipncalesdnting wybvd widhegentraheontralaystent ¥ bf the

receives the output signals acquired by
test head 300.

Next, as shown in FIG. 32, the movable head 312 extends the Z-axial
actuator 313 to make the input and output terminals HB of the four image
sensors DUT contact the contact pins 302 of the four contact parts 301.

Further, bymaking the input and output terminals HBof the image sensors
DUT contact the contact parts 301, simultaneocusly with this having the light
sources 340 emit 1ight to the light receiving surfaces RL of the image sensors
DUT, and while doing so inputting and cutputting electrical signals from
the tester 20 from the contact parts 301 to thg input and output terminals
HB of the image sensors DUT, the four image sensors DUT are simultaneously
tested. |

Here, where the test is a pretest, the deviation calculating unit 71
of the central control system 70 receives the output signals acguired by
the tester 30 from each image sensor DUT at the time of the test, derives
the distribution of the light striking the image sensor DUT from the output

signals, and derives the optical axis Olg of the light scurce 340 from the
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the tester 30 from each image sensor DUT at the time of the test, derives
the distribution of the light striking the image sensor DUT from the output
signals, and derives the optical axis OLL of the light source 340 from the -
58 distribution of the striking light and thereby calculates the amount of

distrRibfioh Bt Splithladis ol oftfe thitgd Lerbr g aRithie et of
devidPihe opHeal axis,QLL.of the Jightsource 340, shawnin EIG. AGy In4RIS vespect

way, this amount of deviation D can be accurately determined by
to thealoptating the seldilve Ambent ofldedationsD@lthehopticah akissOLB.ofin this
the image sensor DUT based on the electrical signals output from the

Way fageCRHRbrBIF fobhich igRT S ATREATrormH e TGHT-SotHca aZ- ke 2 tng
the r0PROSEM 1045, when the test is gamajn test asiexplaingd above sinthecersor

alignment of the positions of the image sensors DUT, the amounts of
DUT bdewibtion Brarbecondideled, gmas shoput it 28 itheyepieat @xiBOkb which
of each light source 340 and the optical axis OLD of each image sensor

Lightp i sSHpsStEmtiany mBhen BHe HigRT5eciéiBn test of the image sensors

' T ed.. f ; UT fini .
Cid e 2 oy Sy oio 310 sch oD e bsior S A sbove,

~ in therevitdgehahthe mavablediedd:3d 2 fta raisethe:tesiesbioy DiTagenseasststs of
DUT while holding them, slides the X-axial direction support member

deViafri'LP_&%@ﬁtﬁ@ﬁ@%b@héédmﬁ%@%aﬁgi r&if81a0%HH1 axis Oy
of eal Sh?!{)??ﬁ%t'%%i‘reﬁ'gu?&ﬁ é%?f&%hsee%%‘%rf %’Plé}?ibs%ﬁmtg% '@é’é’ﬁ‘%:ﬁﬂ‘?é%ﬁs;e%%%r DUT

of the oader er walting’in tﬁe range of operation of t

substeeRveyarsystem 310. NexgHhermovahle head 3i2-adandsthesfexdal DUT can
actuator 313 and releases the suction of the suction pads 317c so as to
be exggF-fstr image sensors DUT into the wells 602c formed in the top

SHHQ& etgé t@gd}?%@ %%ﬁs%%%h‘f’%%%h%eﬁ%%%@c@&@ . é?é“kazn gonveyor

FIG. 33B, after ej g the tested image sensors DUT, the movable head
systedl Dfthes¥Z coaveyatisystent310stois supptyihgl airta tlkerdocking: head 312
to ragisséoggesjﬁggt(gc{hgo!grc kj}%ggéfrseeenrggfg a[‘)reil%rgeiile holding them, slides the
X~axial direction support member 31la supporting the movable head 312 on
the Y-axial rail 311, and positions the held four image sensors DUT above
the movable part 602a of the unlcader buffer 602 waiting in the range of
- operation of the YZ conveyor system 310.

Next, themovable head 312 extends the Z-axial actuator 313 and releases
the suction of the suction pads 317c so as te drop four image sensors DUT
into the wells 602c formed in the top surface of the movable part 60Za.

Note that, as shown in FIG. 33A and FIG. 33B, after ejecting the tested
image sensors DUT, the movable head 31 of the YZ conveyor system 310 stops
supplying air to the locking pistons 3183 of the lockmandwffee mechanisms
318 so as to make the centerlines Cly of the holding side arms 317 match
with the centerlines Clg of the root side arms 316 so as to center the hclding

side contact arms 317.

Next, the unlecader buffer 602 drives the X-axial actuator 602b while
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318 so as to make the centerlines CLH of the holding side arms 317
match with the centerlines CLR of the root side arms 316 so as to center
the holding side contact arms 317. Next, the unloader buffer 602 drives
the X-axial actuator 602b while -59 holding the tested fqur image sensors

holdiggFhq § fitvss theSmAga S arsbe DU 1rfd e Fandd or Bfstation ar =5 MUt
from W16 VLR8BS Q-aysle/n 312 afibestestyinit, 30 o thefange ofropgLation: unit

of the second XYZ conveyor system 601 of the unloader unit 60. Next,

30 tahéZ-asiaiactiiatoe provided it the movalbile it 8OREpEthe yseeondOX X the
conveyor system 601 positioned above the unloader buffer 602 is

unloagaB ikt and the four suction pads 601d provided at the movable part

6Q2%+ pickunzandinald: the, lesied fourimage Sensors, DAL PQSINONEHIN of the
the wells 602c of the movable part 602a of the unloader buffer 602. Next,

secortheXE8oomuyXXZ corseyobsystemititraibedtve testedfburdmagaifer 602 is
sensors OUT, while held, by the Z-axial actuator provided at the movable

extengeq BBt EPSIdeE T H R AR PAT BT Py YaaRid Taifes B4 Bhigeg™ ™ ©02¢
pick ‘fiﬂ? movable;head 60%c andihe X-axial rail 6010, gnd thereby,moves e wei1s

our image sensors DUT over a claSsification tray stocker 402 of the
602c sehaorestosagieleinitb40. Here, tie imageniensers BifTaregilaced on the
classification trays positioned at the topmost levels of the di f fe rent clas

sHs&&tioh FasPstIekers: A92TRUCEGTHRHER With TRéTBStTREUIRSEFthéowr 1mage
Sensdgéa%%ﬁe er%ﬁée@”&g H%Qggﬂg n&E&@a@o@é%%@eelaﬂ:v{%‘g movable

showing an image sensor under test of an - image sensor test apparatus
head @ctardingitdea secoldembbdimentdifihe-present -waxveatiorg HIS 684B, issaides
lower plan view of the image sensor shown in FIG. 34A, and FIG. 34C is

the mewqile S5eGbRATGiel bhth& Trige skisbridlong s WARvRtina e Ghe four
imageh G RPrigR sehematic £ragsectienal Mew showng -GeIachalPS orage

and a test head of the image sensor test apparatus according to the

unit gécamekembbdimenteofthe Ereseiit inve nticir;del Gn 3tis alsalsematic- ion trays
positicnedat thetopmost levelsof thedifferentclassificationtraystockers
402 in accordance with the test results of the image senscrs DUT.

Second EFmbodiment

FIG. 342 is a top plan view showing an image sensor under test of an
image sensor test apparatus according to a second embodiment of the present
invention, FIG. 34B is a lower plan view of the image sensor shown in FIG.
34A, and FIG. 34C is a cross-sectional view of the image sensor along the
VII-VII line of FIG. 34A, FIG. 35 is a schematic cross-sectional view showing
contact arms and a test head of the image sensor test apparatus according
to the second embodiment of the present invention, FIG. 36 is a schematic
cross-saectional view showing the contact arms and alignment systems of the
image sensor test apparatus according to the second embodiment of the present
invention, FIG. 37 isan 'enlarged achematic cross-sectional view of an upper
contact of a contact arm shown in FIG. 35 and FIG. 36, and FIG. 38 is a plan

view of the upper contact shown in FIG. 37.
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cross-sectional view showing the contact arms and alignment systems of
the image sensor test apparatus according to the second embodiment of
the present invention, FIG. 37 is an enlarged schematic cross-sectional

view of an upper contact of a contact arm shown jn FIG. 35 and F!gah%G —
i G, TE IS PR Ve SR SRe GO G T G- 5 oo dimen

of tidrghr&xplainingthe: maoersensees;to hetestedun thesesapdn in FIG. 344 to
embodiment of the present invention, this image sensor DUT', as shown

FIG. FIG 534AR6RGT 34CM IS 4 0EDr sEnser SHeiOS serer Wifthg apps oxinate

CH arran eg at the approximate center_part.an WiHynputand utput
ot D AN Aol At (R bUIEr BreCITErancs IL Bl the (e ouees

circimagesensar-DUT {nihe first embodiment nbdt-differs-frome the imageodiment,
sensor DUT in the first embodiment in the point that the input and output

but défiirslS EB: dred ddnont teehecop PuEitnsidenof 1tt ligHppesaiviig isuifagepoint

RL where the micro lens is formed at_the chi H. Along, with this, in the .
thac e e B SR SRR it 45 haoS. R hd Bt de ©F
the PIGEENEIAMEDHOR. A5 FAQWRIN flErS3RAGEIG, 38ntha StriGhiEe ofthene chip

contact arms 315' and the structure of the movable stages 321' of the
CH. alignment systems 320' differ from the image sensor test apparatus 1
according to the first embodiment, buttherestof theconfiguration is the

sathdFsthe chhfigurition 6 tRE ForfGtAtior oF tRERMAGE SETSEF (e8e o the
secoRPRABIHS J-according.to.the first embodiment. Below fheiimage seRsahg ric.

test apparatus according to the second embodiment will be explained
36, toeusimgcoonrendyf theepoimts afdidferentd framdhghimaigeusnseraésthe movable

apparatus 1 according to the first embodi en% The contact arms 315' of
Sttt riagd SBHSGr St M AL AL Grng 0 1RB pFEeht BrBOHBRE o™ £t

appagéqgi%ff%%%%ﬁ%ﬁé@:?z%%%&@)%ﬁéﬁ% embadimentinthe.petBfcuration

being provided with upper contacts 317f for electrically connecting the
is thapatandoUtpatterfimalsadBoof the dbovitypenviinage Sensers DU &Fnsor
test tQSp%%@%?fstS13§c}éommg to the first embodiment. Below, the image sensor
test apparatus according to the second embodiment will be explained focusing
" ononlythepointsofdif ference_fs:omthe image sensorx test apparatus laccording
to the first embediment.

The contact arms 3153' of the image senscr test apparatus according
te the present embodiment differ from the contact arms 315 in the first
embodiment in the point of being provided with upper contacts 317f for
electrically connecting the input and cutput terminals HB of the above type
of image sensors DUT' to the contacts 301'.

Each upper contact 317f, as shown in FIG. 37 and FIG. 38, is comprised
of sensor side connection lines 317f1 provided around the suction pad 317c¢
and arranged corresponding te the input and cutput terminals HB of the image
sensor DUT', expansion use connection lines 317f2 electrically connected

to the sensor side connection lines 317f2 and arranged to expand in pitch

toward the outer circumference of the contact arm 315", and contact side
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Each upper contact 3171, as shown in FIG. 37 and FIG. 38, is comprised
of sensor side connection lines 317fl provided around the suction pad
317c and arranged corresponding to the input and output terminals HB of

the image sens T', expansion use connectian lines 317f2 electrically , .
o RIS T SNS) EHE LORRERTSH TR LIT2 SRE S ARged to ot o7
. 1ineXP2nsl inpitehtoward the-outertirg ference aftbe sontaniasm @ldscontact

and contact side 61 connection lines 3173 electrically connected to the
part 8Rpansibe gserernartionntinesl3f2f2and difapged-eopesiohaihg @ greample

cantact pins 302 of the contact part 301'.. The connection lipes.317fl to
. me L7 h Kombiosl 67 1oF Sxa e X AT Hatohil o Siheh

e A etal matetial o &%ejfvﬁa}’érial
excellgnptin conductivity. An image sengen BYE aha biegwith inpihand HB led
output terminals HB led out to the opposite surface to the light receiving

out tsutfazeRlosirtetaralizceahndthse gty brsightntoeontefvistawwtarally

contact part 3011 at the time of a test. As ppposed to this, in the i e
‘r“’és%%f% 89 at the

CannQle R PRSP APRECHPER S B RE D FEGHIFASHL By providing
t1ime SREN COPtACE armM-317 vwith, such ap, WRREREQRIACE 3LdEriben thedsRkk-ording

and output terminals HB of the image sensor DUT' picked up by the
to theuptiongpadsi@ttdnétlie bontactva Bl Sacontactithet fromt 8hds gfithe such an
sensor side connection lines 317f1 of the upper contact_317f and, as

PPEISHigR T PG £3 77 tR COtAET e S62 Ut the EORtALT Fart S01° e "29® S5ns0F
pur' GQRIAciedhhy the frant ends g&!‘-ﬂe SoRtack side copnection.lines 31763, Qfct the

he upper contact 317f, and the input and output terminals HB of the
frontimage sénse: BEFE@nditie contastpins 302108 thé COntaCt ipar t 8@E arecntact
electrically connected throu%h the sensor side connection lines 317f1

317F @RBarfsion (88 EBrirleciionings SPHE B Eohtact Siae eorindtiior lires” 20"
are conti3-MNatethat.in-the image sansectest apparatuslageerding o thes 317:3

first embodiment, from the viewpoint of prevention of poor contact, the
of thamppat ofdedatioh’D, ofithe bpticabaxisOlDnfigathiimage séfisof DyTimage
with respect to the o tical,axi%tOLL of each Iight source

sens RG4S b0 wiche- i (Re CTaTHELEP B 5 EBhiSck prs S0 BF 211

conn&AUACERANISBO0Ine sensor side connection lines 317f1, expansion use
connection lines 317f2, and contact side connection lines 317f3.

Note that, in the image sensor test apparatus 1 according to the first
embodiment, from the viewpoint of preventicn of poor contact, the amount
of deviation D of the optical axis Olp of each image sensor DUT with respect
' to the optical axis Oly of each light scurce 340 is not allowed unless not
more than the diameter of the contact pins 302 of the contact parts 301,
but in the image sensér test apparatus according to the present embodiment,
as shown in FIG. 38, the pitch between the contact side connection lines
317£3 of the upper contact 317f contacting the contact pins 302 becomes
remarkably broader compared with the pitch between the input and cutput
terminals HB of the image sensor DUT'. The diameter of the contact pins 302
of the contact parts 301 cannot be made greater, soa large amount of deviation

D can be allowed.
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but in the image sensor test apparatus according to the present
embodiment, as shown in FIG. 38, the pitch between the contact side
connection lines 317f3 of the upper contact 317f contacting the contact
PinR 3% hecomes semarkably by %‘1%&89\9@9%@&9@23‘%@ tChPEMWELRensor
the input and output terminals HB of the image sensor DUT' . The

test digpmetenef thecontact pins 302> withetcentact paerts 30dscahpet benidds 36,
greater, so a large amount of deviation D can be allowed. 62 The

POS LR BfaSstAgE 3PN O PR G iTE ISy SB it 3 560F e Tmage S8hdbr- Wtn
respdestappatatus according:ta {he present-embadiment asshownin FliG. 36 race

positions the input and output terminals HB of each image sensor DUT'
321e 'withnrespedtdd the-upperdentdet3l 78 byyitihgtd trarspareat carfyinghe first

surface 321e' comprised of for example glass, a synthetic resin, etc. in

OPENifiE fifdE opering 329 Hcar LaptiRT the fizfd of With TR sBnsorcarried
on thgy&%gﬂ% an this carying syrface32le thrayghithe carying sysace py che

21e' by'the™ first camera 326 and can move the image sensor DUT'
firstcagned0061heanarnpangnsusfabe 32kecop:thecXYopldnexdnthedoaxiblkanerrying
Y-axial directions and rotate it by e about the Z-axis by drive operations of
surfagipHive GRIF392XNoEeE {the Arssipssibre ¥6aé’i%g6‘%‘iﬁﬁﬁﬂ?ﬁﬁe§1§t69tate
it by oI5 anIng suface, S35, Lo Jliabbiheld (e CATALIMAGRFENSESS Note
DUT". Below, FIG. 39 to I\:]IG. 43 will be rejferred to so as to explain a

that 1neathadsottesiing BagensensarstDbl] hy:an inagersensortestragparptus face
according to the present embodiment. FIG. 39 is a flowchart showing the

32ie 'pF&é%%iﬁ@hf%Y dhgHinERE of &1 pEsittIPST aRMARGe €ehsor in the second -
eﬁ@ﬁ?@{”ﬁ&%@g&ﬁ%ﬁ%%@pﬂ% 18,4058 vigw showdog the staie. .o

of a first camera capturing an image of an image sensor carried on a
of tecatnyindsugtacenstansaligimenthsystenydnsthessecond empbadinent eftheding
present invention, FIG. 41 is a view showing the state of positioning of an '

to tWﬁQ@@%WQ%r contact from the state of FIG. 40, FIG. 42 is a
Vtel\@osf@/vk@g %ﬁ@%ﬁ@%ﬁ&%aﬁ‘ﬂ@%mssiﬂg for alignment of the

position of an image sensor in the second embodiment of the present invention,
FIG. 40 is a view showing the state of a first camera capturing an :';mage
of an i.mége sensor carried on a carrying surface of an alignment system in
the Second.embodiment of the present invention, FIG. 41 is a view showing
the state of positioning of an image sensor at an upper contact from the

state of FIG. 40, FIG. 42 is a view showing a contact arm holding an image

- sensor positicned from the state of FIG. 41, and FIG. 43 is a detailed view

showing the positional relationship of a contact arm, image sensor, and
alignment system in the state of FIG. 4z,

Themethodof testing image sensors DUT ' by an image sensor test apparatus -
according to the present embodiment differs from the method of testing image
sensors DUT accerding to the image sensor test apparatus 1 actording to the
first embodiment in the point that, along with the input and output terminals

HB of the image sensors DUT' being led cut to the opposite surfaces to the




sensor positioned from the state of FIG. 41, and FIG. 43 is a detailed view
showing the positional relationship of a contact arm, image sensor, and
alignment system in the state of FIG. 42. Themethodof testing image

~_sensors DUT" byan image sensor test apparatus according to the present
Lighteffssdimient B RCRBMtheRSthHE BT teJtimdfimade SkeRsor D Fioning the
imagé‘%%‘?{%'}% i fpe W@Q%‘%#é%t%t @BQ%I%&%% %88%85‘@993%@%5!@@ contact
embodiment in the point that, along with the input and output terminals
arms BBOf thec#pagel sensors DUT' being Ied outito tHeoppositessurfaces tdie test
the 63 light receivigg surfaces PL, provision is made of a step of

>Llep
meth%éi%%%@oiﬁ% %%@@U?émﬁﬁgr%{ﬁec@% tﬁé%ﬁﬁ@%%ﬁtgﬁt@e test
methc>3a11£°{ﬁ@ef‘i%@ﬁn&|581§n A‘é (ﬁg‘af’l_%%s:]t%éom%§90% Eptés@ﬂ?é’tﬁgg 8“%%5503:5
steps of the test method (steps S100to S180 at FIG. 24 and FIG. 3%) are
DUT' simidastathe tesbonathed withe fstapbodinefoRelong the aethathefpoints
testing image sensors DUT" in a second embodiment will be explained
of dibEnsmiyrenaitly Hepbfifts B tiffereite ithi e te STRETABENA the first
embadiment. In the same way.as the first.embodiment, image sen .
O o o dete S (ATSa! SHacK TRO G T e Bt SOy hreotven

predsupplietiramethe sensesstanaga.ynit4e ofdhe handier 0 by-a agdered from
buffer 502 to the test unit 30. Image sensors DUT' supplied to this test

the sgARB0 aFeFeRed S AUORTA D ETEEDAtACt AYnds BIBIS HWdeabRd2 to the
I?;%a% of the YZ conveyor system 310 by suction pads 317c. The four
contact arms 315' of each movable head 412 hold the image sensors
DihEgéhenpasitionihe wedholding: side, asms=31 7.fithesseaendcolusanup and
and first row and the second column and second row above the alignment
held bystem c8POICNEXTINE rovakiehEak31eedtendsthé R aldaf aetaaest systen
310 b31?éggtdirelea§§s é?gcsuction of the suction pads 317c, whereby, as

shéwn in FIG 8 e image sensors DUT' are placed on the carrying

surfaces3zlecot the mevable stage each movable head 412 hold the image

test

sensors DUT', then position the two holding side arms 317 of the second column
and first row and the second column and second row above the alignment system
320°.

Next, themovable head 312 extends the Z-axial actuator 313 and releases
the suction of the suction pads 317c, whereby, as shown in FIG. 40, the image
sensors DUT' are placed on the carrying surface 321e' of the movable stage
321 of the alignment systam 320°'.

Next, at step S10 of FIG. 39, the image of each image sensor DUT' carried
on the carrying surface 32le' of the movable stage 321' is captured by the
first cameraz 326. The image information captured by the first camera 326
is transmitted to the image processing unit 72 of the central control system
- 70.

Next, at step 320 of FIG. 39, the image processing unit 72 of the central
control system 70 extracts ti’ze position of the chip CH of the image sensor

DUT' by image processing from the image information and, at step 830 of FIG.
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321 of the alignment system 320'. Next, at step S10 of FIG. 39, the image
of each image sensor DUT' carried on the carrying surface 32le' of the
movable stage 321" is captured by the first camera 326. The image

information ¢ tured? the first camera 326. is transmitted to the.j age. .
39, L R e e ¥ca on

the ekt@adfedhedmagenrocaessingripit?? afdhe eentrat reoptreksystemvédtion is
extracts the position of the chip CH of the image sensor DUT' by image
not 1miceskify Froky thefiage infornafeheanay at stepoS3bisrmigndbroggures of
.calculates the ition and. pasture of the.i e sensor DUT" e based
e R 0 AT e St CE BT Tt BLOSeut A Bepon . baee
on tHoblimitedtepahta methedgpigalelating the positersandpostures of
the image sensors DUT' based on the chips CH and may calculate them

biese, ot theauiside shdpés (BackblR s henagasses g DU compares

Next, at step. S40 of FIG. 39, the image processin it 72 compares_ the
the PSR aTd pBSRIE'S EAch UbpEPEntaet S7Fon thb THags aniFi i the

posi tResitignand:pastuterob each inggessenser YT, Imthe.camppasosat Bisthis
step 540, when the positions and postures match (YES at step S40), the
step SdSitioring oftherinsdge sensors DUT with respebt (0/H5e aippictoltitts the
..317f ends, then the routine procegeds,to 5100 of FIG, 39 where the
post LB e HAGE SRS a8 HhGEE e hdt o BReRRE 22
317f 8RdsNOsires f the YpRerGeMacts 31/ 5ono the imagescopnparedrt tisitions

step S40 are calculated before the main test by the image sensor test
of trappaeaitissiestarted By pasitioaingtied contact arms 315' of each movable

head 312 above the alignment system 320", capturing an image of the
s S P S a5 i LS 1S ST 5175 on

the ithgdirstepmera 326;:and pasformingimageprocessing Ry-theipagen test by
processing unit 72. When the positions and postures of the upper contacts

the igage gemheintags apparatus is started by positioning the contact arms

315' of each movable head 312 above the alignment system 320', capturing

an image of the upper contacts 317f in the state not holding the image sensdrs

DUT' by the first camera 326, and performing image processing by the image

processing unit 72.

When the positions and postures of the upper contacts 317f on the image
and the positions and postures of the jrﬁage sensors DUT' do not match (NO
at step S40 of FIG. 39), at step S50 of FIG. 39, the image processing unit
72 calculates the amounts of correction required in thé X-axial and Y-axial
directions and 6 rotation about the Z-axis so as to make the positions and
postures of the image sensors DUT' match the positions and postures of the
upper contacts 317f.

Next, at step 560 of FIG. 38, the central control system 70 transmits
the amounts of correction to the alignment system use control system 90.
Further, the alignment system use control system 90, as shown in FIG. 41,

drives the first drive motor 3221, second drive motor 3222, and third drive
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and the positions and postures of the image sensors DUT' do not match
(NO at step S40 of FIG. 39), at step S50 of FIG. 39, the image processing
unit 72 calculates the amounts of correction required in the X-axial and

Y-axial directions.and e rotation about the Z-axis so as to make, the
OB oS SR Pt e SEr S B et he phaiieRe o the
amouRPdl Posturesafithe Lppsricoptacts 3Ly Next: gt step=26@ ohirlG,139; Repect
central control system 70 transmits the amounts of correction to the ‘
to thaligmeentsistémildd cohuslldysresn oty sFarthes apetaligrietsyStemnsmits

use control syste , as shown in FIG..41, drives. the first drive, motor .
2 o R ITG T A S235 A T SHaE- e S 590 o the e 1o
is cHRii322.0f the alignment system 320" based on the amounts of correction
SO as to position the image sensors DUT" with respect to the upper
cohtants @itz iPhe Hilig bt systennise wounted] shstdmege tpansmits DAT' with

completion sigg?al to the central (gjr%%ol system 70 when t%igrive
o

EeSP Y Peration <is Eoriplétet> ByPrecd n@%m%?%?&tﬁ?e%%%?ti of thEthiatey &4
corrS8PsQss RUTwitho1espect i the,uppst sontpats 31t of thecantact apssinie

315' in this way and correcting the positions of the image sensors DUT'
to pirased gothis;dbispossiete wosprevent pocregractemrs VIlien estngype with
] image sensors DUT' of a type with input and output terminals HB led out _ .
lﬂpu‘foaﬂ%e%ﬁ&lﬁt‘é%ﬁ‘ﬁfﬁéﬁ mAE RGP FEeRRRG SHrfacEE RESEGRB By 1ot
rece 3MIR0 dhecaLying surface 321e’ to position the image sensors DUT" with
respéct to the upper contacts 317f by the drive unit 322 of each alignment
syBtem320 ctherelising longersa need; tewprdvide 3 eV ecupitekclusively image
for driving the carrying surface 321e’, the image sensor _test apparatus

sensebh PelredacBd R SIZET arfdl e Co&F B8 TAGGER S5ASITHe St apharatB it 322
of e£@ Qﬁb@@l{éﬁ%%}\/gﬁéﬂ ti%?'iQH@%niQh@%@@@%@%@%@g&%@@dé a drive

completed, at step S70 of FIG. 39, the central control system 70 again
unit compasesehg positibrising the carrying surface 32le', the image sensor
test apparatus can be reduced in size, and the cost of the image sensor test
apparatus can be reduced.

When the alignment by each alignment system 320 is completed, at step
S70 of FIG. 39, the central control system 70 again compares the positions
- and postures of the image sensors DUT' and the positicns and postures of
the upper contacts 317f. When they do not match (NO at step $70}, the routine
returns to step S50 where the necessary amounts of correction are calculated.
Note that it is also possible not to perform the comparison at this step
570 and proceed from step 560 to step S80. Due to this, it is possible to
improve the preocessing speed of the flowchart shown in FIG. 39.

In the comparison of step S70 of FIG. 39, when judging that the positions
and postures of the image sensocrs DUT' and the positions and postures of
the upper contacts 317f match (YES at step S70), at step SBC of FIG. 39,
the central control system 70 sends the YZ conveyor system 310 an instruction

o hold the pesitioned image sensors DUT' by the contact arms 315' of the
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and postures of the image sensors DUT' and the positions and postures of
the upper contacts 317f. When they do not match (NO at step S70), the
routine returns to step S50 where the necessary amounts of correction
alcul . Note that it is also possible t form the ¢ [ :
o G R T e b0 S e Eg b 5 e Lons
as shHoessihteros imprpvethe psocessing:speed of thedlodThard showy intel Gontact
39. In the comparison of step S70 of FIG. 39, when judging that the

ams SR Hh I POSRreE RIS TRaGS SERsoEDBITShHthas0afiie aAan the
) ostures. of -the upper,co 7 tch GYES at step S70), at step S80
in29 GG 38, Tt oM Bomiol S S0 e

e ontrol system 70 sends the YZ conveyor system
3t0@an Hastruetien: tdodeld-the-pesitioned imageisensaisRIndy theeps 510 to
contact arms 315' of the 66 movable head 312. The YZ conveyor system

570, 5he,BaseERIAISIRSEI ctionboad SHowR iticr eEReskérde thenrakighntacts
actuator.313 to bring.the contact arms 315’ close to.the. image senso .
T e SR GRS O ey s Hcording
to tivghienpadedidgiMNete, thaldugtortheprecessingefteals HB of the image
above-mentioned steps S10 to 570, the image sensors DUT" are
senseyssitiBiedowithaspast eetrotppetieoitacts BT, Saitthis Hidked gpe vpper
. éont C%%te,gwge image sensor test apparatus according to the present
&mbodiment, the input and output terminals HB of the image sensors

DT eentactthe sensokside.connaetiomlingso3ldikof thgdippescontacts with
317f. In the above way, when the positioning of the image sensors DUT'
respagitht pespecirpahecappericomtacis L enlls, thé agpithert dhmeositions of

.positions of the image sensors DUT' is started. At step S80 of FIG. 39,in .
the (SRR P cubton AU 3EAe o1t Eunlact s 18 bk T 2t

the dheimpagessensors BUdheascshawn G U3, the disignge tihdromkthe sensors
front ends of the abutting members 317d of the contact arms 315' to the

DUT" sy eibferstiig & 521 Yo thesatig Akvee Sysferarsbe dagiictistaicéipabutting
merb f%%tﬁ e{ k)rﬁ é@ﬁ)&éecgtga%a‘égg% acesR %8%%%% .—é‘#ﬁ% upmage; sensors PH L ment
ge ecome substantially

system 320" and the distance L2 from the light receiving surfaces RL of the
picked up image sensors DUT' to the movable stage 321' become substantially
the same (L1 =L2). By making the contact arms 315' descend from this state
by the amounts of the distance L1, the abutting members 317 can be made to
abut against the alignment system 320°'.

After making the abutting members 317 of the contact arms 315' abut
against the movable stage 321' of the alignment syétem 3207 and push against
it by a predetermined pressure, in the same way as steps $S100 to S180 of
FIG. 24 in the first embodiment, the processing of steps 5100 to 5180 of
FIG. 39 is performed and the positions of the image sensors DUT' are aligned.

After the positions of the four image sensors DUT' finishbeingaligned,
the Y7 Conveyozf system 310 slides the X-axial direction support member 31la

supporting the movable heads 312 on the Y-axial rails 311 and positions the

four image sensors DUT' held by the suction pads 317c at the front end of
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the same (L1 =L2). By making the contact arms 315' descend from this
state by the amounts of the distance L1, the abutting members 317 can
be made to abut against the alignment system 320'. After making the
abutting.me % s.317 of the contact arms 315'.ab aggjp%@gggg%g
17 ] 300.
b T St e oyl 359 B och Scingt 1y &

Next predetesnined pressure, skihe.sameavay:=3s slepstSi0041a3$18haefbElGys the

_ 24 in the first embodiment, the processing of steps S100 to S180 of FIG.

contaay§ HRGIPRBEARSINEFGSitioNEIof fHie thtage e dor B8 Plare AligRetprtact

.., After the pasitions of four.i r finis ' ligne

L o oo 310 oS heek Bl hoeton Soomoh membEr s 204

outpidddersuppor ting-thermavablehendsakd on the Yaaxial raity-3¢d 1apd-onnected
positions the four image sensors DUT" held by the suction pads 317c at

to thpehgmengior -$7 thraugh the elefig hnodablEHaRrF31RBoveshe /11 to

317f§our contact parts 301" of the test head 300. Next, the movable head 312
extends the Z-axial actuator 313 and brings the contact side connecting

pais3Li3 ofdhepantact-anns 816ninta Lontact rwith thercesmtactpatisur faces
302 of the contact parts 301', whereby the input and output terminals HB

RL offihe feundeagessensorsl Duumthideldericallydbrneeied abaperéoatagionals
ins 302 through the electrically connectin rts 317fl ta _317f3..Further, .
From B G SBLASBE 540 Sy Ton o PR TR Rty A R e

I
emit light feceiving Surfaces he

sensdmage:sensgrs YT andthe testes 20 inputs electtical sigpals-dromrthe
contact parts 301' to the input and output terminals HB of the image
séfsershe Toty sinrgitaramsigsly 5L tid toahidagersehssieOUTe Kfernveyor

the four jmage sensors DUT" finis being tested, the YZ conveyqr e
Yot G 310 660 T AL Senabit DT 1o bn TARGHE? ol 60 arie==£2e2

them Glassifiessthem-atthe senseisonage sinit4 inaccorancewihithetestsul ts.
results. Note that the embodiments explained above were provided for

fakiitating tifecanbersEping oPivd presénrinverntion andartenbicl itating
the uB&%‘{:'QEQJQ%E“ c!gngae present invention and were not provided for Limiting
the present invention. Therefore, elementsdisclosed in the above embodiments
include all designmodifications and eguivalents within the technical scope
of the present invention.

For example, the image sensor test apparatus according to the
above~mentioned embodiments were explained as testing image sensors having
microlenses, but the present invention is not particularly limited to this.
For example, it may also test lens modules including related circuits for-
receiving image information from chips and calculating data for automatic

focusing and further combined with lenses. and other optical means.
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the present invention. Therefore, elements disclosed in the above
embodiments include all design modifications and equivalents within the
technical scope of the present invention. For example, the image sensor
test apparatus according to the above-mentioned embodiments were
explained as testing image sensorsifaviAg microlenses, but the present
invention is not particularl%imited to this. For example, it ma%/ﬂalso test

lerts modtifesTrefutfing Feldtet TS for TecBing iffade Mforivation e mina-s
ot 1f1og chips and cajculating.data for,automatic focusing-and JuRNeL. o emitring

combined with lenses. and other optical means. 68 CLAIMS 1. An image
1ighsensariest apparatusdringifg-putfandiocutpuiderasinais of imTageénputting and
sensors into contact with contact parts of a test head, emitting Iight on

outeght Rt éiviiig Suffates 'GP sat imageSeRsors, dnd kPt and-ous terminals
ot sQuiputing.eleciical signals with respect.tpjinput.and.outpyt ferminals Gfe inage

said image sensors from said test head so as to test at least one image
senssensorfarapicdl characterstics,isaid image sensor test apparatus
provided with at least a contact arm holding said image sensor an

d
bringing g ag8 EeRsor fitc-Eohtattiwith h-Comuet part of the 8kt 125t
head, a moving means. proyided ata Hase side and.poving gﬁi%gg%a%e image
al

arm, a light source emitting light to the light receiving surface of s
sensimage tsensortaccaleutating meanstfopgalcutdtinga relativecammount of
deviation of an optical axis of th?iﬁl;i‘%ht receiving surface of. the ima

ge
sensor to? a8ptiealexis ot <aiddihtdodrEd Sand W drécting Mears for-ortact

amrcorrecting the position of said contact arm in the state holding said image
sensor based on the relative amount of deviation of the optical axis of
said image $épsor salculatedytsaigl 1ight to the light receiving surface

of sald image sensor,

acalculatingmeans for calculatingarelative amount of deviation
of an optical axis of the light receiving surface of the image sensor to
an optical axis of said light source, and

a correcting means for correcting the position of said contact
arm in the state holding said image sensor based on the relative amount of
deviation of the optical axis of saild image sensor calculated by said
calculating means;

wherein each contact arm is provided with a holding side arm
holding said image sensor, a root side arm fixed to sald moving means, and
a lock-and-free means provided between said holding side and said root side
arms and able to lock or free planar movement of said holding side arm with
respect to sald root side arm in an X-Y plane substantially parallel to said
contact part

2. An image sensor test apparatus as set forth in claim 1, further

provided with

a first image capturing means for capturing an image of an image

69



calculating means; wherein each contact arm is provided with a holding

side arm holding said image sensor, a root side arm fixed to said moving

means, and a lock-and-free means provided between said holding side

and said root side arms and able to lock or free planar movement of said
sensholdingiside armiwithi aespect torsaid reotrsitderarm inl angktYrplamnes ing surface
substantially parallel to said contact part 2. An image sensor test
aBBQratus as set forth in claim 1, further provided with a first image
capturingmegans fqr capturing an inage, pf.an.image; 89:8ensor I e, position
state held at said contact arm from said light receiving surface side and
of sahdmaggepresessingrmeans fat eetegdizingstheldrelativepositiowiohsaitpect to

image sensor in the state held at said contact arm with respect to said
SaldCSHH&CﬁaﬁaiﬁsEéWlﬁf&d@lﬂ%rmﬁ?&‘f‘%ﬁb‘?&é@%%ﬁ Ptifsge TSt 1rage
Captgﬁwl%%%ans 69a said correcting means provided at said base side

and correcting the position of said contact arm in the state holding said

image sensor based on the relative amount of deviation of the optical axis

of said image sensor calculated by said calculating means and the

relative position of said image sensor recognized by said image

processing means. 3. An image sensor test apparatus as set forth in claim

1 or 2, wherein said calculating means calculates said relative amount of

deviation of the optical axis of the image sensor with respect to the optical

axis of the light source based on the electrical signals outputted from the

input and output terminals of said image sensor with respect to the

contact part of said test head while emitting light from said light source

toward the light receiving surface of said image sensor in the state

contacting said contact

side

6Y%a



part. 4. An image sensor test apparatus as set forth in claim 2 or 3,
wherein said image processing means recognize the relative position of
said image sensor with respect to said contact part based on a chip of
said image sensor in the image information captured by said first image
capturingsmeansr b Ani image:sensoriestapparatus as-=set forthsinictainr2ct ing
or 3, wherein said image processing means recognizes the relative

the pRsition v Satd ihaGE sehstrvith Ted Fecitd Jaid contEit Partasasagch 2ased

on tiIPHL 0L, %t&‘r_{g@{”&}a&%x&f&aﬂd rmage, sensorinythe image Jnfor ’I}Qélff;’é‘ sensor
captured by said firstimage capturing means. 6. An image sensor tes

calcappataiis as setforthuimanyone-akclaimsh@ te b mikerpsthe appdratus! image
is further provided with a transparent carrying surface on which said

SENSagBSEHEHIS Cifridtf SaidtBnBEPaFATHES dIFEPPer contact for

electrigally connegting fhe inpyt.and outputierminals led QULIQtE - 5 yherein

surface of said Image sensor “opposite to the light receiving surface to
saidsaid cohtadipartand saldchryngaurfacel isthovable totany pesitionion of the
an X-Y plane 70 substantially parallel to said contact part. 7. Animage
oPtigadsarissappRrattesss sttitenth i-ahy-Gite of tlaiths 2 166 \Wwheréin-the T the

11gHEPRABIS 15, lurther providad with a.second IMage GARMENY: MIRANSION byt and

“ capturing an image of said contact part, and said image processing
outpnieansrecagnizes the delathve position of saidémagetsensandndbetstatepart of
held at said contact arm with respect to said contact part based on image

seldrifgftnaieh captifed By SHid firstimdge captaringeans &y safgra the Light
e S e, 80 08 s RS b
partmeans able to rotate
4, An image sensor test apparatus as set forth in claim 2 or 3, wherein
said image processing means recognize the relative position of said image
sensor with respect to said contact part based on a chip of said image sensor
in the image information captured by said first image capturing means.
5. An image sensor test apparatus as set forth in claim 2 or 3, wherein
said image processing means recognizes the relative position of said image
sensor with respect to said contact part based on input and output terminals
of said image sengor in the image information captured by said first image
capturing means.
6. An image sensor test apparatus as set forth in any cne of claims
2 to b, wherein
the apparatus is further provided with a transparent carrying
surface on which said image sensor is carried,
sald contact armhas an upper contact for electrically connecting
the input and oubtput terminals led out to the surface 'of said image sensor

opposite to the light receiving surface to said contact part, and

said carrying surface is movable to any position in an X~Y plane
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said image sensor about any axis parallel to said X-Y plane. 9. An image

sensor test apparatus as set forth in claim 1 to 8, wherein said correcting

means has drive units moving said holding side arm freed by said

lock-and-free means to any position in said X-Y plane. 10. An image
subsSensoklest appardius as set farthdntclaime®; wherein said drive units

include a first drive unit moving said holding side arm in the X-axial '

diréction i+ SR YEhtENe, (& Se Coha THVE Uit Afoving Said"Holding side &S
o £ AH in.the.Y-axial dire(.:tion,' and a .third drive unit rotating said holding

side arm about any point within said X-Y plane. 11. An image sensor test

apparatusras setdoethiin chaim:9:bed @ravhereingaid eareyingssintage capturing
: moves in said X-Y plane by the drive unit provided in said correcting
meang s, CAP IS AR A ge é8Rs B teét Appardtisas @kt fortidn any one of

claims 110,11, wherein eachnolding side arm has one grmore AbUIING .o i 15 on

members contacting Said correcting means. 13. An image sensor test
of sapparaide assetforth intelainet2, veierein sach abutting membetlisrespect to
. dgrOVided with either a projection or recess formed at a front end of said
Sal

Biftieg ettberaatd Slid E6YEcting BN’ FrEVHER" with TR bherds 1rage
capal%ei%ws&gﬁg L FPCESSiengageabie with éggaﬂq\f?g%@ig&gipn or recess.

. Anh image sensor test apparatus as set forth in any one of claims 1 to
133 wherein ateflecting meanstreflecting an fnage isprovideddr thel, wherein
optical axis of said first image capturing means. 15. A method for testin

cachy FGRfage sefsottebt Mo bringing inpbE énaj&ﬁa‘)ast@&ﬁﬂﬁ@%ﬁrﬁggémam
sa1S8NSQIS it cantact with contagt parts of, a test head by centactarms,

emitting light on light receiving surfaces of said image sensors from light
sources, and inputting and outputting electrical signals with respect to
input and output terminals of said image sensors from contact parts of
said test head so as to test at least one image sensor

9. An image sensor test apparatus as set forth in claim 1 to 8,
wherein said correcting means has drive units moving said holding side arm
freed by said lock-and-free means to any position in said X-Y plane.

10. An image sensor test apparatus as set forth in claim 9, wherein
said drive units include a first drive unit moving said holding side arm
in the X-axial direction in said X-Y plane, a second drive unit moving said
holding side arm in the Y-axial direction, and a third drive unit rotating
sald holding side arm about any point within said X-Y plane.

11. An image sensor test apparatus as set forth in claim 9 or 10,
whereinsaidcarryingsurfacemoves insaidX-Yplanebythedrive unitprovided

in saild correcting means.
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for optical characteristics, said method for testing an image sensor

provided with at least a calculating step of calculating a relative amount of
deviation of an optical axis of said image sensor with respect to an optical

axis of said light source and a first correcting step of correcting the

position ofthereantaet armyindbesiateshokding satd image senser hased claims
on the relative amount of deviation of the optical axis of said image

1 taerlsoreatctiatetfin s &l CHICURLTRY Step; WHerSif SAidHist coffectieyy members
Contsggpjﬁggl%%eﬁsc%r}gpegfcg}%yi gaqlgplding side contact arm of said contact

arm made to be non-restricted on a planar movement with respect to a
rodtside santastarsaof satkcontagtatm.endbesX: Y plamne: sulistantiallyiherein
parallel with said contact portion, then locking said holding 72 side

eacly Ghialet HH Wﬁé’c??&%éﬂ??oﬁ%%ﬁ@%ﬁé@ AR IEEE A IMagECess formed

at a%@g é%%t 5‘}%@98 Qgécegfgggé%é@fna@d féjgﬂ:?lédl}r Pé/éQ§gaivﬂr¥Qa%£Irls§ eprovided

image capturing step of capturing an image of said image sensor in th

witlstate deldrab Said: contact arom semesaisdight sgeaiviag strfane ab2asitde jection
and a first recognizing step of recognizing the relative position of said

O JR{age sensor in the state held at said contact arm with respect to said

contact part based 8%1%%9%@@5‘5@?&%%%@9é”,f%%@mﬁﬁ 8% of claims

capturing step, In sali rrécting step, the position of said contact arm
1 tdnthe state=holding said-imhagensensords terrected:hagaeshenitherelaiiied on the
amount of deviation of the optical axis of said image sensor calculated in
optigid cfédidting 8tép aherthel fdigtivespisitiohdf§aidimage sensor recogni

ZeqSi.n Saikdnfgﬁégcﬁgp%gégcﬁ‘%oan image senscr test method bringing input
and output terminals of image sensors intco contact with contact parts of
a test head by contact arms, emitting light on light receiving surfaces of
saldimage sensors fromlight sources, andinputting andoutputtingelectrical
signals with respect to input and cutput terminals of sald image sensors
from contact parts of said test head so as to test at least one image sensor
for optical characteristics,

sald method for testing an image sensor provided with at least

a calculating step of calculating a relative amount of deviation
of an optical axis of said image sensor with respect to an optical axis of
said light source and

a first correcting step of correcting the position of the contact
arm in the state holding said image sensor based on the relative amount of
deviaticn of the optical axis of said image senscor calculated in said
calculating step;

whereinsaid first correctingstep includesastepofmovingaholding
side contact armof said contact armmade to be non-restricted on a planar movement
with respect to & root side contact arm of said contact arm on the X~Y plane

substantially in parallel with saild contact porticn, then locking said holding
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17 . An image sensor test method as set forth in claim 15 or 16, wherein

in said calculating step, said relative amount of deviation of the optical

axis of the image sensor with respect to the optical axis of the light source

is calculated based on the electrical signals outputted from the input and
sideoutpuiterninalsiof saikkimnage-senson with respectdorthe-eontact part of

saidtest headwhile emitting light f roma light source towarda light receiving

surface of'BaidHFrageREnRsorf thestass! contaetingSaid eontactipart>1g-urther
pmégé@%etgenso.r test method as set forth i.n. claim 16 or 17, wherein ,in

said first recognizing step, the relative position of said image sensor with

respect te: saidcontaeiparisurecegnrized baseg onra chiprof sait intageid image

sensor in the image information captured in said first image capturing
sensqEpNGIRF IREYESEheorRYt fdthed aaEet FoRIPH ElaiH 66 ey ing surtace

wherein in said first recognizing step, the relative position of said image

sensor with respect to said contact part is recognized based on input and

output terminals of said image sensor in the image information captured

in said first image capturing step. 20. An image sensor test method as set

forth in any one of claims 16 to 19, further provided with 73 a second

imaging step of capturing an image of said contact arm in the state not

holding said image sensor, 73a a third image capturing step of capturing

an image of said image sensor in a state not held by said contact arm

from the light receiving surface side, a second recognizing step of

recognizing a relative position of said image sensor with respect to said

contact arm based on image information captured in said second imaging

step and image information captured in said third imaging step, and a

second correcting step of correcting the position of said image
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sensor in the state not held by said contact arm based on the relative

position of said image sensor with respect to said contact arm recognized

in said second recognizing step. 21. An image sensor test method as set

forth in any one of claims 16 to 20, wherein in said first recognizing step,
siddherelative position of said image sensor in the state held at said contact

arm with respect to said contact part is recognized further based on the

image inférieifon ‘E&pEIHITY 3aid eontact parc U ABSTRACT W& ifagesition

of s?ﬁgs%%?%t g@%{?t#% t@@é e@g%é‘ tltg g‘é'@i@ C&M‘&Qz%%%%?iﬁ@espeot to
Image sensor T) and inputs and outputs electrical signals from a

saiccontacipatdednpuandoutpattetmmalsofthe immagersensdeor seidasftarst image
test the image sensor (DUT) for optical characteristics, which captures an

caplptade of thesimage sensor (DUT) in the state held by a contact arm (315)

by a first camera, (326), recognizes a gﬁégﬁﬂ\/et%%g an of (e IMage SENSeLot arm

(DUT) with respect to the contact part by image processing, adds
in tapregalculatert amountofideviatiometan eptical-axis:of thednage senserlative
(DUT) with respect to an optical axis of a light source to that relative ,
OGS @W&mgt@fa%rﬁaﬁﬁ%i@P@h?n%gtwﬁeli?ﬁg@e%@ﬁ%r%ﬁw)l,at@d in

saicgég/fé)%aqﬁ\ﬁe g@%é%%é)dpeaég% %Q\FQ' OS5 &%%&E%@Hé%%‘&?s%&“}emgmzed
(317) a uttlna against a movable stage (321) with a lock-and-free
in gaechanism (Bdk8)inia free state. 75

17. An image sensor test method as set forth in claim 15 or 16, wherein
,in said calculating step, saild relative amount of deviation of the cptical
axis of the image sensor with respect to the optical axis of the light source
is calculated based on the electrical signals outputted from the input and
output terminals of saild image sensor with respect to the contact part of

saidtestheadwhileemittinglight froma light source towarda light receiving

surface of sald image sensor in the state contacting said contact part.

18. Animage sensor testmethodas set forth inclaiml6or 17, wherein
,in said first recognizing step, the relative position of said image sensor
with respect to said contact part is recognized based on a chip of said image

sensor in the image information captured in said first image capturing step.

19.  An image sensor testmethod as set forthinclaiml6éor 17, wherein
, in said first recognizing step, the relative position of said image sensor
with respect Lo said contact part 1s recognized basad on input and output
terminals of said image sensor in the image information captured in said
first image capturing step.

20. An image sensor test method as set forth in any one of claims

16 to 19, further provided with
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a second imaging step of capturing an image of said contact arm

in the state not holding said image sensor,
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a third image capturing step of capturing an image of said image
sensor in a statenot heldby said contact arm fromthe light receiving surface
side,

a second recognizing step of recognizing a relative position
of said image sensorwith respect tosaldcontact armbasedon image information
captured in said second imaging step and image information captured in said
third imaging step, and

a second correcting step of correcting the position of said image
sensor in the state not held by said contact armbased on the relative position
of said image sensor with respect tc said contact arm recognized in said
second recognizing step.

21. An image sensor test method as set forth in any cne of claims
16 to 20, wherein ,in said first recognizing step, the relative positicon
of said image sensor in th.e state held at sald contact arm with respect to
said contact part is recognhlzed further based on the image information

capturing said contact part.
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