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

frgm Hi%str@ﬁﬁ headrandeleads.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
elect ei%gtlron(i)c deviceﬂ_stbi}n the s%met as thte a?ove, each image sensor is_
“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

recened Tight of the image sensor 1§ cORSRt -“T26Ffot fixed GF dthertest™a9®
sensc@f the optical characteristics.

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



In this type of image sensor test, for example, when the lot of the 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
or ngtatéipesitiohed aboveetiie fightsouresiard thd optical @bds vfthe light
sourc%chantggs before and after the change of the type, so when running

“the cRange 8t trig tyie, thd opticdl &% e TigRE sotfrce™ °F t0e

a:%%é%a er

imagdNssisH6 matched ceaxially, with the-optical s of theimage sensecafieleryise

the change of the type in the state positioned above the light source by
changgignibge the epticakakis of thédmaye sehsoriand theopticalaxrissehtie in the
ot Iig{t;t s,qturce an a%dvance. TQ, cgnduct this %:,rge of alignment, a conventional
Statifige sensor (et apparatis s provided With HfineAditmEH® ©° the ioht
sourdaechanism moving theslight -souice itselfto the X -difeetions afdn running =

positions the optical axis of the light source with respect to the optical axis
test offfiry irdayesensorbytiusingathis fire adjustrhentimechdhismitgmovethe must
Iiﬂ&tl Source its%li. Ther%fore, with this_image sensor test apparatus, space

%% "lisuiing Brovision G this fike SEUSIHent medHars ahtbmovaimentor >

chandBeskghtsource swas-required aroundithe lightsourge; thus the.imags, a1igning
sensor type apparatus could not be sufficiently reduced in size.

the PISCAIOBUREBOFTHEANVENTIONExansplecebbdimientsiof thelicht source

. gresqnt invention relate to an image sensor test apparatus testing the

m aogﬁgélec'haracteristics of a CCD, CMOS, or other image sensor and seek

toRrovide.an image sepsastest apparatus enabling reduction fdhe.size: +ost
of the hardware. According to a first aspect of the present invention, there
appajgtiptovidedznyingihesehser téstappdiatindingingiimputrandoutputthe  light

terminals. of imgge}ﬁ1 ensors into contact with contact parts of a test head,
i

=S Enitig Tight o Tight receving SUTTaces S e fage Sensbr And™ > °° e

lignipesting.and :outputting elegtricaksighals withsespegktoput adk  sensor 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



- 2 output terminals of the image sensors from the test head so as to test

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

test apparatus provided with at least a contact arm holding the image
cutpigensaransl Drirfgingethienbpage=sensor into comackwitmaszcontactpart ofest at

the test head, a moving means provided at a base side and moving the

teasTedtitact B, &t soufceRmittihg TiGRe 6 3Gt féceivifi Stitace BFtie tost
aopa 1130, HR09QLA, £AICUIANNG, Means far calcuigling 2 [RIANYE amoUNtQh oy ang

deviation of an optical axis of the light receiving surface of the image
bringensondoiang@pticakaxisrabthedighttsetitte pandra:zcarreeting-meaasttor: head,
correcting the position of the contact arm in the state holding the image

% MOEdHiE G BAS SR O {1 réfative ot o FABVERIGR DT the GPHcaFauasThr thel 197t
souri0age senspricaltulaied,by, the caleulating meses whereineach eonact.,

arm is provided with a holding side arm halding said image sensor, a root
calcdige aymdixed forsaid aneuihgymeans; dnd adocksand-ffeelmeans:t an optical
provided between said holding side and said root side arms and able to

2713 | 5Ek DPfretPlarta-fiovehettof Saidthoffing étde Afwih respetPio Said**+s
of +4Q01 Sifle am,ipan XY plane, supstanfially pargliel ip. said confact pack I, o

example embodiments, the calculating means calculate the relative
the amournt efdeiatibn ofttite: opticélraxishef thedswagasenserwithbrespectédative
the optical axis of the light source, and the correcting means corrects the

amounn oAt fhe Wortact Afm i tHe State- Rofding the- Tnag e 8anssr Fased e by

tne 1R 1e(afive: amopatotdeviation;of theoptical axis of.the image. 38RSAr wich o
When aligning the optical axis of the light source and the optical axis of

holdthe image sensorinithisandy, byscerreeting the: position ofd¢herconiaet! arm said
in the state holding the image sensor, a fine adjustment mechanism

ROvingovifigtthe fight SourBeKitéeft i the X Hifectioné betomes Gfinecassary ldine

sicehiREdIght sgurce side, 5.t may he possiblg tp reduce the 8ize 0T e nens of
Image sensor

said holding 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.



test apparatus and reduce the cost of the image sensor test apparatus. - 3
In particular, in a test apparatus provided with a plurality of light source
and able to test a plurality of image sensors, since fine adjustment
meehamisms:farmaving the tighirsouress iadhedXy directions become of light
unnecessary at the light source side, it may be possible to easily narrow
SOUrgWHAHE [5itdh bétifeénRRhB B BYity bf s S6FE@S Spossibie fo-Pedage stment
nechdRE 128,01 .15t apparatys able to test a pluralitk of image sensrs, and.. ...,
possible to -3a reduce the cost of the test apparatus. In the exampﬁe
at tembodiments; mhiles het particlaplydimiestosthis - preterably the row down the
~apparatus is further provided with a first image capturing means for
P1LCRapfiitigan ifageloF ahiiage: sendbi-intherstite hetd Bifthe contaeguce the
size 207 flom.the light recelving surtace side and an IMage pIoGessing, Means oy
for recognizing the relative position of the image sensor in the state held
poss&blheteontact arm with respect to the contact part based on image
information captured by the first image capturing means, the correcting
means 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
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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.
redudéhendhesearrectingmeans grpxidedal the base side corrects the position

of the contact arm based on the relative position of the image sensor with

redpedtd tREEBRtact Pt ifahis wayh by colididenng e ratativé dstsht to  this,

0] viation of the gptical axis of the image. sensor. with respect ta the s
pre f%%tﬁ:% z%xg}g o?%ﬁ%ﬁ?g Lissoj"uSrC(JE:-:SL}Eir %‘Tijén?ﬁégr‘{tl %1? t ew%%{%iti%n% eachim egeCap FHerng

meanSensor, damay bepassibiede add the fungtionef-aligning thecopticalaXis1d at the
of the light source and the optical axis of the image sensor to the

contagrrédting tRtednsfor Aitning HEPositionTFRER cortactafmbadéddh tecessing

meanCIAHVe LposIYOR Of,the E@?%@i%%”s‘ééi’%@%éeé@e%éo the %O%te?ﬁst&a@n the state
and thereis” no fonger a need to pr vide a fine adjustmen?mec anism

held exglusivelyforthe light sautee, sathedmage sensesiestapparatusLan on image
be reduced in size and the image sensor test apparatus can be reduced

InfOIRAEISE IRFPAHICHEPYIn“aRest BPpartas pravided witha plurdiity oidigheting means

provRMCEs and able to festa 8'%@%&%&%“&%%55855%%35? fige adiustment . 54 the
mechanism moving each light source itself in the XY directions becomes

statannecessanhat thedight sesreersides sort oy belpossibladegasity deviation of
_narrow down the pitch between the plurality of light sources, possible to
the psficé thésiFe of athst apparatdiabie oSt epRitality ofifhage culating means

SEenNsor. ossible.to reduce the cost.of the test apparatus. Further ,
d s, 80d i ce the cost PR ’
an along W?t]f1 %1;3% nargro%i%lg;o%f tﬁe pitcﬁ between the Sp 6raﬁ?f of ﬁé % %y the  image

proc&oureedhepitchebetween the plurality of contact arms arranged with
respect to them is also narrowed, so the weights of movable heads moved

by thefoving meanssreetiited; Righépeeis nitirstient bf fie faskig using the
Calcmggﬁg l?r%%%@,esdgg 81_81{9@1 %%&o%89{%%50&%@%3“?@%?%&%%@%% tprgage of the

input and output terminals of the image sensors can be prevented.
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
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



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 optical
posiaxie of thenkghtsoureehasedamtheglectrical sighalsnowtpuiied:fram theere is
input and output terminals of the image sensor with respect to the contact
no lopgebftneeestReadWhite entittitty HghtFrBAT SsaRrFight SbuttelitiiEdpd theor the

Lignl A IESEVIG shtfage of saldmage senser, e Siae. conacling s8id e ang
: contact part (see claim 3) By calculating the relative amount of deviation
the ohihe opiical axie saf apdmage sensorikasedior:aleairicaksignals actually

outputted from the image sensor on which a light source emits light, it

miy BETDOSSIE 0! il ah aEERFAI raSR 6F ik Griouhtor debidtions 1ione
sourd ihg example embodiments, while not particyarly limited to,this, adjustnent

preferably - 5 the image processing means recognize the relative position
mechaf the imagesensoh Withirespectte the contactpatidbasedionsa chipof becomes

the image sensor in the image information captured by the first image .
unreceBitfing theahs (Se8aift' @) 6r preferably the iR PratsssiAgiméansasily

namé%cagm?%%&h%{%@%%R?ééﬂo@r%f ]%H%J:Lgﬂg&S@P@fﬁ‘ﬁ@hsﬁﬁ%&e@,mp@sesible to

contact part based on input and output termiinals of the image sensor in
reduthe imageinforofationteaptuseddy the fissl dmage weaptuang means:(sees image
claim 5). By having the image processing means recognize the relative

SENSPTEItivH of W ifiage Sersrifith TESpECto the Coiftat parfBaséd ohfthe
chip,arhe npyt and output tecmingls,of the H%‘éa%‘ix?éﬁ‘s&ét'xﬂe@%ebﬁﬂg%urality

information captured by the first image capturing means, it may be
of lpossibleitaprevent pooricantacteavemavhenspackage istdeviated-fromrranged
the chip itself or the input and output terminals in the image sensor. in the

ith ghesRiple SMBGHERtS fhile Rt articifarinited i thismovadle heads moved

by the moving means are reduced, high speed movement of the moving means
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



preferably the apparatus is further provided with a transparent carrying
surface on which the image sensor is carried, the contact arm has an
upper contact for electrically connecting the input and output terminals led
the ouide thecsurface ofihe imagenseasonoppdsite-te theslight:teceivihg imzge sensor
surface to the contact part, and the carrying surface is movable to any

WAth GERTHGHIN dh XY PR SubsEntafFParalldl t6He Eontatt paitqgeatnser in the
imag€laiftE)r R &.Conlactarm Naving a0 Upparcantact it may bENOSSIBIEIO0 (1,5, 4

also test a type of image sensor with input and output terminals led out to
or pihkdesarfacetopposie=torthe-tightrecatving surfagei fasrther, yeplading absition of
image sensor which had been held by a contact arm temporarily on a

the  {Epatetotaltyifig Siace did MakingHE npitan S publermifidls 3t output
rernifi§)inage sensar, match, the uppercontact of the confagh arm by, diving e :rst

and positioning the carrying surface, it may be possible to prevent poor
imageontactuinithe example smbediments) while not particularly limited to this,
preferably the apparatus is further provided with a second image capturing

MBANSOT CapRFinG AT iffaRE 8 HHE S5ttt et YahtrtHe fmagetive position of
an iREQGESSING. means 6. recognizes the relative position ef thejimage;sensor, - +y0

in the state held at the contact arm with respect to the contact part based
inpuionamageunformationicapiuret htheifirgid¢magescapturingimeansgnd infomaticn
the second image capturing means (see claim 7) . By having the second

ARG e Eaptifting hiéarSTHptlre di fidge°6fthe Contart Partaigible co prevent

poor '€£0gAIZING. a0 t‘!@@e@@ti\g%eﬁl%goqgﬁ the Image seagor. the stateheld: o, ope
the contact arm with respect to the contact part based on this image
inpuinformatiorpand iragenimfermation<captared by:the first image capturing
means, it may be possible to obtain an accurate grasp of the relative

pOSHioHDf TRy e RERESPSTH the BRAmfol@SmBBImENE Whilefgted to this,
pref&%ggfyk%hémggﬁgfgkﬁg&is further provided with a transparent carrving

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



preferably each contact arm is provided with a holding side arm holding

the image sensor, a root side arm fixed to the moving means, and a

lock-and-free means provided between the holding side and the root side
recogirsandrableiaidok ofreeiplanaf nibvereritcof thesolding side ahmte held at

with respect to the root side arm in an X-Y glane substantial% parallel to

the HRBCoNtatt hatt (Sed “ERAINT 8)° Wien s tactarm g5t redted By the *tormaton

captiGREEegiing meansthejock: and-freemeansinay.be settafiesto enahle capruring
the holding side arm to move relative to the root side arm, then, after the

meangofrectioplisfiniShed, the lock-and-free means may be set to lock to fix
the h%ldin side arm relatjve to the root side arm. Due to this, it is

pBESBRY 10 provide THE-KorrelANG MEANE At Aol'SF Bachi Tortact A Bage ©F the
contRkthe body-side.anchthe weight oheach contactarmtisreduces SGRIg sensor in

speed movement of the moving means may become possible and poor
the gbntacthcan behprevertedt Irntive examplesembodiments, whildatst part based on

e particular_lx flimiteg. to this, pr,eferabIY %ach Qco,ntact arm is gjr@er EﬁOVi%ed e
S WiflF &g rEAnS Bbieto 10648 & TraGe SehsGraboarany axis™ — °- e
capriardlleliathe X:¥ plage (seeclaimQ) . Whepaimage sensoL€ontaGisa of the
contact part, even if the contact part is inclined, this tilting means can
relathakectiel inage sendot tilteomatel #he -contact part, so it is possible to

prevert‘%t1 oor con_Ltact. - 7 In the example embodiment
ala

s, while naqt
Iq. EF da epbodimnent s w%hle not .artlcu%gﬁ% %imited £o this,
particularly fimited to this, “preferably the correcting means has drive units

pre£dPQVIROdhe halding-side, armfreediby thelpek:andifree-meanstaaying the image
position in the X-Y plane (see claim 10) . Further, preferably the drive
sensqite maptinclisde afirstideve imithsovingithe hekding side armdpktad-free means

-axial direction in the X-Y plane, a second drive unit moving the holdi
orov 8 Bt he Vol SRR ha AFUG LR TOCRINS (e hinp o 1o°%
or rSide YTMAROWMARYent of the holding side arm 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.

- T -



point within the X-Y plane (see claim 11) . In the example embodiments,

while not particularly limited to this, preferably the carrying surface is

moved in the X-Y plane by the drive units provided in the correcting
meanséseealgin 12)b8yideiving thieicarrying sarfacelyrthe diivieemitscofchis,
the correcting means, it is no longer necessary to provide drive units for

Prefefibing tHE cARVITG TSlfFalE2 % ithiaybe’ PosBibie B 78tEe e Soutdpe side
arm Hedmage sensordest.apparatusandipassiblgtoreduce the costof the, 140

image sensor test apparatus. In the example embodiments, while not
(see pardiculady limited todhis, ppeéterably edeh foldingusitesamayhasonelora first
more abutting members contacting the correcting means (see claim 13

=V dadly BBtHING S BE s viasd With Sither s projction of TecBss™® X~
plandormedata.frontend ofthe aputting member;and thecoyeeting means oy:2)

is provided with the other of the projection or recess engageable with the
direcgbove projectichiorretess (see claihaii)y Byhdrivingithe coecting about any
means in the state with the holding side arm of a contact arm and the

pOInT Srrdctihg MRedns BAgAYed By an‘aButting member, the contact arm can

be-made t@@ﬁ@i@t%g@ﬁlﬁe% m Q}@Dée%?f {:ﬁé‘%@ﬂ«fﬁ%@@ﬁl MEaPS SOt £h:s,
is possible to accurate align of the position of the contact arm by the

prefagoirégtinganeansyinthe exanple embodinentstivhilg-votparticudarlyhe drive
limited to this, preferably a reflecting means reflecting an image is

units BRided on the “BRticAraRs ofthe et finags taptirfiy Means (see claim
1), By interposing theLeflecting speans opdhesppticalaxis of the first,z 8 or i ng

image capturing means, it may become possible to place the first image
meanseaptuim gméeamsomeesbase horzontalyandst maysbéopossibledotkeemrrying
surta e O e e O e AT o A reICe e SIZ8 or test
apparatus and poessible to reduce the cost of the image senscr 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

- 8 -



According to a second aspect of the present invention, there is provided a
method for testing an image sensor test method bringing input and output
terminals of image sensors into contact with contact parts of a test head
imagebycephtactarmsaesmitting kight crdighat recesdingsurfacels:of thevdmdagest image
sensors from light sources, and inputting and outputting electrical signals

CAPUYR iR SEF8EL B inPhit STRF olTPUEBFMAISTT the RAgBSEnssis o keep the
neigrOBtACH Partsof he Jesthaad.5p.as toJdest atleastane image sensor for

optical characteristics, the method for testing an image sensor provided
with at |leastaicalculatingsstepdfcaletiating e latireamonntafion, there is
deviation of an optical axis of the image sensor with respect to an optical

PrOVIgRs 6 s ght" SoUred And Airstads raRtiiy st of EoTred tig I Poditidy and
outpf hecontact armyin the state holding the image;sensgrbased onthg: , oo

relative amount of deviation of the optical axis of the image sensor
head ¢alculatedin:ghes,calcidating stepiwhereintsaiddirstudoreating stepof the image
includes a step of moving a holding side contact arm of said contact arm_

SeNSYifade 18 bie Hon- SR 6Rh PRitAT o vement with 188p&cetsa Fabt Sionals
with Sidg.coptact arm.of said contact.arm; on the XsY blane substanfially, in, o acr

parallel with said contact portion, then locking said holding side contact
partaarm with respedtdedsaid roottsidescontactapt. kbnexampte embodirmentsptical

in the calculating step the relative amount of deviation of the optical axis

charagitaSingge sensofwithtespectts thedoftital™asis SrieTight ebtiee jgith at
1easC@iculated and in the first correcting step tpam%@%%ﬁ@eo%oa@&fg@mi%f an

the state holding the image sensor based on the relative amount o
optideviation of the optical axissof thetimagersensor withopespectta theoptieall ight
axis of the light source is corrected. - 9 When aligning the optical axis of a

SOW Gy 8o firde aitd THEGHticed a36P of Brf e Beh ORI BRIy, By the contact
arm £QMERNING the position,of acontact arm.in the state holding the. iImage e of

sensor, a fine adjustment mechanism moving

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.



the light source itself in the XY directions becomes unnecessary at the

light source side, thus it may be possible to reduce the size of the image
sensor test apparatus and reduce the cost of the image sensor test
apparatuis.gr9ad n:partiptltar: in axzetiod of tgstingousiag anplutadityrefiight axis
sources to test a plurality of image sensors, since fine adjustment

OF dEHENISHIS Tor ' Moving te light SEiTtes i thé Ry difettighs et otig-act am

in chHNNecessary at the dight; soprce.side, it nay he passinle 0. eASIYNANOW, o ing
down the pitch bétween the™ plurality of light sourcés, possible to reduce

the Ilthghsizeofe téstapparatus: ablediotest anplurality<cf image=sensors; and 1ight
possible to reduce the cost of the test apparatus. In the example

SOUL G hGHimMERES, whiféHobparfitetany Iimitee i this Sprefetably the 1mage sensor
test ARRARIUSIS fusther provided with.a fisstimage capturing step. .qf captiyring, .
an image of the image sensor in the state held at the contact arm from
the light receiving surface side and a first recognizing step of recognizing

the relative position of the image sensor in the state held at the contact
arm with respect to the contact part based on image information captured
in the first image capturing step, in the first correcting step the position of
the contact arm in the state holding the 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 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

- Oz -



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

therimage.sersor with respect tof thestantactpert aWheradorrectingihier sources
. position of the contact arm based on the relative position of the image

SnsomhitFrespett to Tt Fan intifs Way 10 by Condaetiiy == “or
novirdfe:Felative arguni.af deviatiopofyihe aptical 8XisAf the. JMage $ensofe 1ignt

with respéct to the optical axis of the light source for alignment of the
sourcpositign of eaclyimagecseiisier, fttmaysbeypossible tdoalign-thepipositioerefen the
the contact arm based on the relative position of the image sensor with

PLUrEddE et 1o tH cORtAEEarPant SihiultanETlaty aifgh tHé optical B5is dtheratys
able 190t sQUICE ARG theimage sensar.andthere is nglonget ;a Needtoreguce the
provide a fine adjustment mechanism exclusively for the light source, so
cost thé intage sensartestapparatus can be reduced in size and the image
sensor test apparatus can be reduced. in cost. In the example

ermbotlineTts I ot paftftuiart Tinfedto s, pretérdply iifthes =0 whis.
precCAIEHIALAG Step.the relative amaynt of deviation of the  optical axis,of the,; step
image sensor with respect to the optical axis of the light source is
of capaleulated-basedomiherelettrical signals outptittedsfrom thednput ahd contact
output terminals of the image sensor with respect to the contact part of

A iR @ teSthead (5ebCiaim' 18) B 'CiiGufitity #h€ rldtve amshRearz+ne step of

recofigMatign.ofthe optical axjs; of the image senser based onelactrical e neiq at
signals actually outputted from the image sensor on which the light

the sourcecemitstight; ittmasebeguassible tohebtaimancaccurate graspof the image
amount of deviation. In the example embodiments, while not particularly

Lol to tHi8 Hreferdbly The fifSt retBififizingrétep e & retative” the first

corrPASIHONQLAN image sensor with respect 1o.a coptact parkisHecoonizeding che
based on a chip

image sensor is corrected based on the relative amount of deviation of the

o

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 -



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

by coecodpized baseddrinpat amdwoutput termmalsofthecimage:sensoninthet the
image information captured in the first image capturing means (see claim

200 G5 TG aRoGZG the Tola PosibrFof the e Seris P Wit redpete oment
ot ithe.qontact part basedandbe ghiay, the.nput,and oltaut fUMinaIS oty <ne

the image sensor in the image information captured in the first recognizing
rositikh stépiitemayrbepossiblectespreventipeormedntacteevesivhien avf the image
package is deviated from the chip itself or the input and output terminals

SEnSHY iHE ThagB L_NSorAn the eXSMBE eiBbdini&hts Swhilk ROt pafli¥ularys™ the
opti limited fq this, . preferaply:the method.is.further provided with @ secand., 1onger

imaging step of capturing an image of the contact arm in the state not
a neholdingitheriniage $émsopdddbindeimage Captusngestepuof capturing arhe light
image of the image sensor in a state not held by the contact arm from the

SOUT fiah 3R cENing AR SIS e 8" sBISHA TeT S Zg S50t recBffizig &7 imege
sensdglative Q&%F%chg?? Hnage gensorwith respect to the contact arm

based on image information captured in the second imaging step and
image:nfoexmatidr: captureddnthe thitddmagingsstep;dnd ayséconded to this,
correcting step of correcting the position of the image sensor in the state

erefpRtid by the cotddiaribadsl onthé “raitive BSHitn of temiage® o e
opriSENSEL witherespeatig e contactany tecoanizedjndle Seond; axis of the

recognizing step (see claim 21). By recognizing the relative position of the
lighimagersenser wiffrnéspedt basthe contaet afmacnnd corredtingtheopositiored from
of the image sensor based on this, it may be possible to prevent poor

the LBRBLCERR WREH tESTRGTE iype of THiage e8RsGFRAFinpLt ArtFSREsT =0 Toe
contg%’tr.nm% lgg %tottgﬁoﬂggaite( §Q§ Qﬁaim i8).

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 -



the light receiving surface. In the example embodiments, while not

stepPaLticylatly limited-to this, preferahly.in the firstrecognizing stepdhe s package is
relative position of the image sensor in the state held at the contact arm

deviatith réspectite thieicontaeflpartzisthrecognizecbdsedtontthecimagels in the image
information capturing the contact part (see claim 22) . In this way, by

SENS%Brognizing the relative position of the image sensor in the state held by

the conjact arm.with respachio {he comact part hasad om e iMadeceq to this,

information capturing the contact part in addition to the image information
prefeaptlyingithe mevagel sensoninttirer state hieldbyvthencontaetcanm, theging step of
relative posijtion of the image sensor with respect to the contact part, can

=0t B B carateRFEcoghiZet. I theekarible Sboimerts; wiile foLcind the irage
sens PATticUIRrly,limited 40 this, preferably;12 he first, cOEECtng SIERMBY the image

include a step of correcting a root side contact arm of the contact arm by
senspaaking i move eelative te Blhalding sidecsoatact arm ¢ttive coatatt@rn ineceiving
an X-Y plane substantially parallel to the contact part of the root side

surEaghtsctarnfin e frod ST tha I6ckI o> the Tostsitie doftat AmRithos 1 ton oF
the Eﬁé@@%&%@ h?i@iﬂ%k‘%:%&@né%‘?tt@@“c&%%%&éaigﬁ?%as@é{ tlaﬁ’ﬁﬁnage information

correcting means for correcting the position of the contact arm in the state
captingidingithehimagecsensorisiprovided omtheibase sidéwithoutrbeipgtured in the
rovided at each contact arm and the weight of the contact arms js

. P I€ s
thirfedliegd Sohighr spEEdMOVEMNENTSE tie mdVint hedils Ay 1iécsfhd e position
of RESSiRle.and.poor cantact can.be prevenied. BRIERDESCRIPTION OFcq on the

THE DRAWINGS Below, embodiments of the present invention will be
relaekplaipesiwitn referehee towthe deawings. with respect to the contact arm
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. IA is a plan view showing an image sensor 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
the FElrbne offkErlAgFGeR isaysdhematic planndewsshawingdhengnagercot side
sensor test apparatus according to the first embodiment of the present _
COntARGeFHbT G 398 A 3Tos3Bektiorf iew bf T8SnTAg8 'SdRisoP tésfiolding side

contﬂpg_r&tuéf %Q@%&%JHI g% 9;1'::!19'XZ—'YF)!JCEarLl"eiss@tb%%ﬁﬁ&%g%{hparauel to the

cross-sectional view showing contact arms and test head of the image
contsengat testrapparattistaccaedingta:the dirst emhodinient afithe: present locking
invention. FIG. 5 is a schematic cross-sectional view showing contact
the zpRis and° afigihiént Systedbf HieiRtdge-Setdsr st Hpparatds contact arm
(see a&:ﬁgi%}o the first embodiment of the present invention. FIG. 6 is a
schematic cross-sectional view showing the contact arms and alignment

systemns Of the-tmage: Sensentestrappasatus inranathepexample of 1&hofcontact
the first embodiment of the present invention. FIG. 7 is a top plan view
2 3h GG 4 16 cRRAMH frée NI (8 e dSf ot~ A cBFatt i e fitsp without

pe in£TRPOAIMENt QS the presentinvention. HG, 8 i%@i&&%%%%ﬂ&?@éﬂ%‘@t%ms is

he lock-and-free mechanism along the llI-1ll line’of FIG. 7. FIG. 9 is a
reducEdsssectioytal stesdotiheleck-ant-free mechanismaalong:thedyei¥ linessible
of FIG. 7. FIG. 10 is a schematic side view showing the contact arms in
ard RHifi T afBtHer Exdiiple 6t e TRt Eifibodiment of the present invention.

e an enlarged perapective view
ofielitting fumctidneised of the present invention 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



in the contact arms shown in FIG. 10. FIG. 13A and FIG. 13B are views
explaining 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

of thgafe HftertHe prdtiitg bperafor "EREM A ERITENRE - 14B are views
explsining 2 profiing aneraionaboshdhe Yoaisin prolling-aperafion.oh ro-
the contact arms shown in FIG. 10, where FIG. 14A is a view showing the

a corsgtate before théiprofiling topefatidineandoE| GhidBrissaviewrskowing the
state after the profiling operation. FIG. 15 is a top _plan view showing the

dfivE Uit Sf ter aRgnntert- Syster Bf the first Enibodiient oF the“preseit 210n9

he PRYERtION; EIG. 16 js;a cress-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 VI1-¥11kne of f6-<batEtGal8risa biockdiagrarsshefing thelovetralt along
configuration of a control system of the image sensor test apparatus

the Ié@“&d?d]rﬁﬁ%ctﬁea%t embodiment of the present invention. - 14 FIG. 19 is

apjew showing the felatonship,of ihe ontical axis gfa light.seuice.and, o451y

the optical axis of an image sensor in a pretest of the image sensor test
anotlappasatuslacediding ta thetfirstiembodiment of tberaresent iventicn.

FIG. 20 is a view showing the relationship of the optical axis of a light .

sétifce ahd ihd Bplicataxis of HfifRgE3ensUIACK ridn tesfof the frage--on

by crSensQr test aa@pnarﬁlig%pﬁgrgg@ t_%k_]e first embodiment of the present

invention. FIG. 21 is a view showing state of capturing an image of a
camtactl patt byra setong-camerasahen-ehanging the typetohdevice-in the used

first embodiment

in the contact arms shown in FIG. 10.

FIG. 13A and FIG. 13B are views explaining 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 oéeration.

FIG, 14A and FIG. 14B are views explaining a profiling operation about
the Y-axis in,a profiling cperation of the contact arms 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.
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of the present invention. FIG. 22 is a view showing the state of positioning
two image sensors of the second column and first row and the second
column and second row above the alignment system during an alignment
operation by the image sensor test apparatus according to the first

embBdirhentoftite PreSBrt ndeflisn HE- 2P RN il SHowiRg i stas® ©F @
1igh®f NRERoN0f aninage:sensar into thealignment system fromdhestateor the
of FIG. 22. FIG. 24 is a flowchart showing processing for alignment of the
imagpasitionr ofean rpagesenserdsthefiysteniitodimentobthe praserit the present
invention. FIG. 25A is a view showing an example of an image of the
&'before alignment in the first embodiment of the present invention,
while;Fl&, 258, '%fe%é'%&ﬂ&i’%%@”r@@@l&!ﬁs%@”d@_%% ofihestatexis of a
after alignment of the first embodiment of the present invention. FIG. 26 is
- ligha vew showihg the gtateal theicomplaeticimefithealgmmenta ofdwo imaget the
~sensors of the second column and first row and the second column and
ImaggRBHP FoWy oA e St #9eEstias. M Ehe Hs 5oty the By esent
1nveREfour 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
-argkfirstrow and fitstcalumnirand second rawrahovedhen- s @ignimentontact

system from the state of FIG. 27. FIG. 29 is a view ,shoyvin%%he. state of
part Y afBRCe Ry BSHE R L i Bfgnme SR APHomIR Stafesgpodiment
of tﬁéGﬁgégs Q@.ﬁ%ﬁ@i}gﬁw showing the state of the completio_n of

alighment of the two image sensors of the first column and first row and

thefist 2eoiumn anshssicomthrowHzost dhe stateefFien29gFRiEe 3higi@ sensors

view showing the state of four image sensors raised from the state of
of thggegpnd column and first row and the second column and second row above

inve

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
aligrment in the first embodiment of the present invention, while FIG. 25B
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 isa 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




FIG. 32 is a view showing the state of running tests on four image

sensors from the state of FIG. 31. FIG. 33A and FIG. 33B are views
showing a centering operation of the contact arm by the lock-and-free
mechanism in the first embodiment of the 5resent invention. FIG. 34Ais a

aligngEiaAXAERFshbWing i Thabe SéngdFundér test of an image sensor
test@ppayafus.acearding 10,3 segond embodiment of the PIasen! :mage sensor

invention, FIG. 34B is a lower plan view of the image sensor shown in .
in thdG134ipaand &34 Crusra tressstettional Vigw ofithe image sensor
along the_ VII-VII line of FIG, 34A. FIG. 35 is a schematic cross-sectional

ViBWshoWing Eortset Srs 3 HisstiédGolihd inagdsefisortesy a1 igmment
of ti@PR3JAtS.accarding fa the second embodiment. pfithe present inyantion. r; rst

FIG. 36 is a schematic cross-sectional view showing the contact arms
coluanchalignmentisystensof thedmage semSariést apparatus according to

the second embodiment of the present invention. FIG. 37 is an enlarged

scriéiatic EF ST SBERIIRN VIEW-OF af BB &t cORtCt BRI COMEEE arif - 5ed Trom
the 5@&/@ {5’% FlG. 35and FIG._36. FIG. 38 is a pla_m view of the upper contact

shown in FIG. 37. FIG. 39 is a flowchart showing the processing for

aligmamettt ofthe pesitionofian imegesensoein tharseecpndembodimeat image

of the present invention. FIG. 40 is a view showing the state of a first
senseaméryapibrifbtas 06 fdge-df-an image sensor carried on a carrying

syracepfa 3%'i%&‘.e%%%yé&eﬁm%\s@es%%%&@g e?mé&?dgﬁ'ﬁg%&efg{%ﬁn&f the

~invention. FIG. 41 is a view showing the state of positioning of an image
cont SeNsofn atanipper-eontactfrem theistatesaf FIGH0 fEKSr4driscaisiew: of the

showing a contact arm holding an image sensor positioned from the state
presgyipgvgption.

FIG. 34A is a top plan view showing an image sensor ﬁnder 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._.




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. BEST
MODE FOR WORKING THE INVENTION Below, embodiments of the

. gref%ent invention will be exgl%jned with reference to thegrawirlqs. FIG, IA
mag O Erl'l un%%v\ela CNSOY Carried on a carrazléxec} %ur a%:e QL ahl a %nment system
IS a plan view showing-an imagé sensor un est'of an image ‘sensor

in tigst-apparatusacceieing o afisstembasimentafthsnpresent invention,
while FIG. 1B is a cross-sectional view of the image sensor along the I-l - -
linel6f A& JA aFistvesbrainiig the intage senBeruhber-estdn e fifsge sensor

embodi]gnent of tpefp:res nt ingggygnb%%a%% sensor DUT is a type of

at an upper contac (o) . .
Image sensor such as a CCD sensor, S sensor, etc. having a chip

CHiaaving a migealenswargrgesh et ds Approximate-cenierpatybavingsitionad
input and output terminals HB led out from its outer circumference, and
fromhbliving thd ehigs 1G9 -arfd HB packaged as shown in FIG. 1A and having

the Jopuj and output terminals HB Jed out 0.2 plane the sgme ps the lght, . _

13 4
receiving surSface where the mic p as

cont &PV FGadB sEH30 2, is:a$chematic.plan yewshawing thedmage rrg. 42.
sensor test apparatus according to the first embodiment of the present
iNBEATOMOPEGECGRISNQREGES -SBEL GNIEWBLENSf the image sensor test

apparatus along the lI-1l line_of FIG. 2. The image sensor test a atus ,

kit TB9RE FTET BB B 6 8 praSERE VB Tort i ar BB HAPAER ith
refef@nlesting imaogg,senseys. DUT of the type shown in the FIG. 1A and FIG.

1B. As shown in FIG. 2 and FIG. 3, 17 itis provided with a handler 10

haliig aAess unit B0; & senstiostbrgge: upitdo, eivadevumit50eatdednan image
unloader unit 60, a test h%ad 300 R%md a tester.20 and simultaneous|

o5 doiE ToaFRAGE SEREOTE DU PRRNET (I THAGE Sers0p ted AparatiE e o™
whil&ligNS. prefest INage $SeNSOrs; onal view 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 sensor DUT is a type of image 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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DUT, fed from the sensor storage unit 40 of the handler 10 through the

loader unit 50 to the test unit 30, relative to the contact parts 301 of the

test head 300 and axially aligns them with the light sources 340, then
.. . pushes them.against the.contact parts 301, emits light tg.the light
T B She” REOT (E Ietabe Sarlare DUT for (Y ight Saartedtxo2
unit 340, npuiscandeutpuls slectical-sigaals-tathe image sensoisRYTLY, and a

the tester 20 to test them, then classifies and stores the image sensors
testayACTARhet Pelngteststi in thetsedsoistofage Gatsrthridiigh the

unloader unit in.accaordance with the results of.the tests, Below, the unit

o oL R Bl PR B 8 LR IS PR W aiensor
ouT, SéaragerUnitdihersenseisiarage univ4Q is ameans foy siorngihehe loader

image sensors DUT before and after the tests and is configured by feed

unit glytstodikersestl1vrdlasificaton tair stockars au@rempiitalldtedkahe test
, and a tray conveyor system 404. Each.feed tray stocker 401 holds a

read B e e O e LlorATHEE o Herse: Jidpeon hstes

them $0505s B LareLardad: hnthe, piesent ;embedinent; gsShawh fGuZiaces
two feed tray stockers 401 are provided. Each classification tray stocker

RL of402ehdivkoa phirafinsobéfatked BlassifidatiorotrayssoniNhidhuphialiiel @ftputs
tested image sensors DUT are carried. | resent embodiment, as

elect R MENGS, F o 5 SR RS Broghias oot them,

then BYREQViding thegesfourclassification tray, siackergrdf2, Imagde SeNs9reested in
DUT can be classified and stored to a maximum of four classifications in

the sgoeordahecanithithid téStirhsultshTiat is)theganaybe classifieddatsaotith the
1168 or%ly " o%d device" and "defective device" classifications, but also,

resu ar%o%g t[ e 'g%sodrs devices", devices with high operating speeds, medium

Op8IakiNG-he units of this image sensor test apparatus 1 will be explained
in detail.

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.

Byprovidingthesefourclassificationtraystockers402,imagesensors
DUT can be classified and stéred_to a maximum of four Claséifications in

accordance with the test results. That is, they may be classified into not
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speeds, and low operating speeds or, among "defective devices", devices
requiring retesting. Note that, for example, among the four classification
tray stockers 402 of FIG. 2, the two classification tray stockers 402 close
to the test unit 30 may store image sensors DUT having test results with

only P@Sﬁ%ﬂ?ﬁﬁ%ﬁﬂ‘éﬁ&@é%‘“&&%ﬂ%ﬁ%‘é?ﬂ?vﬁﬁéstﬁé% Aoty among
the ‘Sigskers402tar from the tegt hgad: 300 pay.storg i sensishUberating

having test results with relatively high frequencies of occurrence. The
speedmpiyttalostogker d03:storesstie emptytrays dfeteall of thelepietest, devices
image sensors carried in the feed tray stockers 401 ar to th%: test_unit

] f iy
v Ay ey O &y StaY AT BBy I TR ARS MBYABE PG c=cion
rray Srdak.andZ-axiahdirestions.in flG. 12 anddscenfigured . byan ¥saxighrail ) ose

404a, a movable head 404b, and four suction pads 404c and has a range
to thachminguthe féeditzay stockersd@d , partof theltlaksifivagidretrayresults with
stockers 402, and the empty tray stocker 403 as its range of operation,

relatE Rt L ST CORvey b RS SERT TR, e Ie 45 TeR 4038 Kedabnon tray
stoc]@?é@%? %fa@%%ﬁcgﬁé ]t%sc*ymctzﬁ %9 M%@Sﬁeﬂa 49@%’5@?5 DUT having-

movable in the X-axial direction in a cantiléver fashion. This movable
test head #04byisprevided withyarriotpdntiepiary showid Haxial@citator and
four suction pads 404c at its front end. The tray conveyor system 404

pitRE GG hbfds BFPefty4Pay Brptied it ataad Ry StBcker o £ by of the
pretdD€ SHEHAN DAAS A04C, %%%Si&byﬁgefééax@@%%%@g%@Edsfet%d to the

movablé head 4 04b on the X-axial rail 40 4a to transport the tray to the
test empty @y stocker 403. Similarly, when the post-test image sensors DUT
are fully loaded on a classification tray, the classification tray stocker 402

pIcRS LpPicPRBTaS arvehtisty thay rermREerst fay stocRer 4 03, Taises™ 2!
and 7% he Zraxial achiatar rand slides the mavahle-hgad, 40b on.the Xxialosa,

rail 404a to transport it - 19
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 on
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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to the classification tray stocker 402. Note that while the drawing is
omitted, each of the stockers 401 to 403 is provided with an elevator
capable of raising a tray in the Z-axial direction. The tray conveyor
system 404, as shown in FIG. 3, is provided so that its range of operation

o Thfhéd Avt tverap e Fﬁﬁéegtﬁcéﬁ&élt?gn of the later-mentioned first and
seeeRrdieeRveyer systems,204.and 6Q%.in they, Z-axial sireelion: soubes 401 to

operation of the tray conveyor system 404 and the operation of the first
403 iangsecohd XN ZicenveyorsystemeB0land 66GL dowot imtetfein With Z-axial

. each other. Note that the number of stockers in the present invention is
o A A TGt £ the e B Al B Bt S e Ly Lo

so treRt :8cceuding torngsd. Loaderkinit o0 Theloader ynit 30 ds & Jreghsiori on of
feeding image sensors DUT from a feed tray stocker 401 of the sensor

the Istorageariid0«o thetestunit 30and dsrcomprisedxaftive fifst X¥¥ 601 in the
canveyor system 501, two loader buffers 502, and a heat plate 503. The

2-axi b Ry Loyt SYSReMBEOL €A feahs forMavRY THE iMEge Sensors d the
operd2Ydncaried.on 4 fged fray of a.feed dray sipcker 401,04 I065€N308 601 do not

storage unit 40 to the heat plate 503 and moving image sensors DUT
intexfieen predetesainedhthermal stress on this heat plate 503 to a loader
buffer 502. It is comprised of Y-axial rails 501a, an X-axial rail 501b, a

VI Had B0 FUIRE sHEBTH PR SBId TR d RS & Fang itidaihg S no
partitgg}_fgfﬂ(t%p&f%@ %9%%&%@%% Iﬂ?ﬁr?e%s aﬂggé"lé%@égﬁ%@“gﬂ%% set

as a range of operation. As shown in FIG. 2, the two Y-axial rails 501a of
accobisifirstoX¥&=conveyor system 501 are fixed on the base 12 of the
handler 10. Between these, the X-axial rail 501b is supported slidably in
i n. Further, this X-axial rail 501b supports a movable

t =

2?2%%%%%{%&3?@ gé?nﬁg\?agg}‘é@al%a%@ actuatopslidably ihe Xsaxial from 2
feed tray stocker 401 of the sensor storage unit 40 to the test unit 30 and
is comprised of the first XYZ conveyor systaem 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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head 501c has four suction pads 501d at its bottom end and drives the

Z-axial 20 actuator to enable the four suction pads 501d to be raised in

the Z-axial direction. The first XYZ conveyor system 501 positions the

four suction pads 501d over four image sensors DUTS carried on a feed
actugfgy, bitkE epihd fsurRHagE Sehio Bt PAIrat Brice, 1adved temf the=ial
airedlgdfplate 503, positions them at wells 503a formed in the surface, then

releases the DUTSs. The heat plate 503 is a heating means for applying

pedefénpingdzheral stregs terthie image sensothB Wduanslis; fon pads 501d

example, a metal plate provided with a heat source (not showng at its

over patbrite WpPErSubiice GHERICHedt Hikite SO33 forrifac with & pitidfity™29°
sensoqfswﬁhlfé?%aa@tﬁgn\%@fj}n%%%@%@ RUT 5%%‘5@ %Qppﬁ&'m%ns them.
pretest image sensors DUT are moved by the first XYZ conveyor system
at wdiQk fEDBathesteeditray stocken4lbiq thranelts 6ORs: s Fuinther adter the
image sensors DUT are heated to a predetermined temperature by the

heat prdé B e hidgel sadais s dermbved Bie theefiriiorpined thermal
conveyor s 0 er,buffe Note tha | :

d
st e ot oy Sog s ride
with sensersPUEesaibisaisarpossililesnetrta-provide ibpdieat prate-508 witlks heat
| the wells 5033, but to make the surface of the heat plate 503 a simple flat
plataspbface Enaathkethe Rrst R ZLa0pvESSF SsYStem 5o hiace the ifiage Sensors

sensars,.DUT on this flat surface. Further, it is al assible to make.the
T e et ol B05s TEPETSE e i S e
Xy7 cwithcsustionsitaces facing vestically upward; anve-ong XN genveyas 503a.

system 501 place the image sensors DUT on the suction pads, and have

Furthpe ifdge $6RSERPIT Bk By ife saeichpads proviaE bR Tature
heat pl |_ i i
by the ﬁ%%g r@%ﬁf}oﬁ?’o Facn %‘%%re Qufte %%L%%%% an %%R‘%é%{%% @P&%%&%?V@yor

s the Image sensors etween the ra ge o operatlon 0
systdhesfinstXYZ cenveyobuffer 502.

first

Note that, as later 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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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. 21 The movable part 502a is
supported at one end of the X-axial actuator 502b fixed on the base 12 o

f
thE RAMAHBPAD PRRE (ol eutfacldithicrh6vabis part 8b28Fsormeuvitti 1ator
502b f%éﬁ%lﬁ @9@%%@’@§h§ﬁqgﬂgggﬁcﬁ%}59fﬁ Q’i’g sggﬂQ@Qﬁdtﬁbg movablie

first XYZ conveyor system 501 picks up, holds, and moves four pretest
part inldgeisehsore®WTthetted toedlprédetermingd teniperatirgconghechealtT can

plate 503 all at once and releases the image sensors DUT in the wells
be CGSRER o ISaddr BUffaF 502 THETbatr tilier SOB OTIAG e ToU imfalge ™7

e
four %%a%@gsc DU extends its praialactyator 502hito ;ovedhe IMAge-SeNS0rs, the

T from thé range of operation of the first XYZ conveyor system 501 to
heat thirinsifes af thearangeokoperaflen sithe¥ Z negvesmrsysietiBL0 Motevells
that it is also possible nat to provide the wells 502c on the. movable part

502¢ 6528, RS B¥Enie>Hrake the Saffat Bt MBgabid perf 652 HA: 10208
' sensé%rfﬁ@% Bgﬁ\égﬁg Wﬂ@ ﬁygyféﬂp%‘gg&s9658%5%@@%@%@@5@?@5&5 DUE

upwards. In this case, the first XYZ conveyor system 501 places the
from ithage sensarsi2Wdtanthe stetiohrpadsy hasthewuctipacpadOpithk upthenside
image sensors DUT, then extends the X-axial actuator 502b. When the

of thRoveent WiRIREHe FInGE dHBheratinT BEHREF Y2 Eoffieybr system 310 is
fi@ﬂé@eedchggei%adigsAE@&L@%&%&@%&&JC&@ pags.and;ibe XL 1CORYeNOL, the

system 310 holds the image sensors DUT. By providing the loader
movatiuffers-50edtis passiliefos:thedfirst XX ¥e conveyorfaystern 50t andrthde part
YZ conveyor system 310 to be operated without interfering with each

5022 Gy IFBIRHEIC B provicTig Fe  A0E BURERSS0S ASHIthe pragerpces facing
vertﬁégp?gi%%&dié 'Sﬂp%ﬂgéeégs@?dcﬁéefw}ﬁef%% TC %@eﬂ?%tol places

ead 300 efficiently and improve the operation rate of the image sensor
the itest@pparatus DUT on the suction 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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Note that, in the present invention, the number of loader buffers 502 is

not particularly limited to two and can be appropriately set from the time
required for alignment of the positions of the later explained image

sensors, DUT a %]the ime rex U|red for testlggvof the. 2 jmage sens é%thms -
Test Un|t 30%2° Isasc emaetlc CrOSs-sEeT |0ne}ﬁ V|equﬁ0W|

test BOALAGE &HBS ANk &ﬁshﬁ&ﬂe@ﬁthppm@gaﬁ@@fc&@ﬁb&ﬂpﬁﬁétﬁﬁmment
to the first embodiment of the present invention, FIG. 5 is a schematic

of ther pE6sESRERVISW ShEWNG® dontatE g AR g eligFmeent $9shis 6F thleowing

concBegE ScnsOL{eS! soRarelle Acoarding. odhe St embodIment Sl roing

present inventl ema C Cross-sectio view

to thshewiag he cantact-asms aRhaligament systams, Oberinage SeASeFhematic
test apparatus in another example of the first embodiment of the present

croswmﬁé@nzrhéfi@m St 309 A eansHer aigsirgtheljosiens evtiiens of the
imagefh egeg&e;esop g)r%%t en brln |n the mgut afpd OPtEHt t%rml algmgB of o?t of

e image Sens |nto e ec |caFcon the con ac pmns

the phefontachvRaftss301, emitting light to the light receiving surfaces RL of
the image sensors DUT, and inputting electrical signals to the image

s@h@o*ﬁ@%ﬂﬂﬁ@rﬁﬁtrﬁ@t@st@mﬂﬁm@ﬁiﬁemm prarss. B0dnof @Iﬁettbst image

0 so as. to, test the im nsors DUT for optical cteris
Sens G b AT Aot RS DG IE N e By e Mgt Condiamese
sensdY hiare: cepsiantand-is) compiised aithes éd}%\@yﬁi§¥%@@§f1@m$%ntact
alignment systems 320 (correcting means), and four light sources 340

part{ipst. thenteist head 80tised irhthis ekt urat80wiitbbeungslagredl AE the image

FIG. 4, this test head 300 d of f t ts 301
sens o BBRHI T 03 SO Ar e 1o TRoSDATE SRATGeR . T

the tiyasaythahsubstantiallysnatchesthe arrgy ofthefoucentasianms 345as to
of the movable head 312 of the later explained YZ conveyor system 310.
fest the image sensors DUT for optical characteristics to determine whether

the amounts of iight received by the image senscrs 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 substanfn;ially 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 openlng 11 formed 1n the base 12 of the handler

10. Each contact part 301 as shownin th@ same £i 3.gure is electrlcally connec:ted :
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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 of the image sensor DUT under

test. This test head 300, as shown in FIG. 3, is detachably attached to the
Lo thearfdiaF 2o <8 d4HP4Biit theBPehing-11 formed in the base 12 of the

h%@';@ﬁei?i’ﬁ%%@&%@%&?%@% shewn.in,the 398&%391‘1‘%%5%}1@ present

electrically connected 23 to the tester 20 through a cable 21.Further, in
embodhiednage sehsontést Apparatusgbaccgedii tatbe present remizodiment,imate
as shown in FIG. 4, openin%s 303 are formed in the approximate centers

cent g contactplatts 30T bf theltédt head3ed 86°hallt ishossbIet to%ermsiole
to a{-ﬂhtltfw dtghhgyghgy[gt:ﬁm E%Hé‘f@fn‘é%&&%%é@%@? SENSUS; Bg senscrs

from the bottom. Each opening 303 has a size of an extent enabling visual
DUT feenfitiationieithedightreediving Ghitiaceaframdhe battameNhemtieng visual
shapes of the image sensors DUT or the array of the input and output

contyEfminals HE aféc 'a%@fédfafa%itﬁia%h%ﬁg‘@aﬁﬁéwp‘é@r theliifBige
jﬁ@%‘i{ﬁ%’@hg 2 PP eLeJt a':gé‘gﬁeé?%%%’t‘r}%&t%%t Eﬁ%da%%%yméﬂ'ﬂg input

€ Image sensors r the change to enable one'i age

and c3RRSES testappasatias: te lesi Naso Uy pesofimage sensers M 3. dihe image
test unit 30 of the image sensor test apparatus 1 according to the present

sens@Efbdtiméht aPShd th oI GhanardPl &t s pigaddeeaits figmatching with

. sources 340 ta.emit light vertically upward fixed relative to the base
e 1 e R R S 0 (e e eracus

ot vEuthey, thedightsaurces 340:can: stmifaneously emit light through
the openings 303 formed in the four contact parts 301 to the light

redeiviFP Suffades REofthe fElFsinRatEE0 (SR testBdtATage sesisding to
cro tPUL TRV I ORI e 0 0 0 o
sourdbe ksl bead to emit light vertically upward fixed relative to the base
12 of the handler 10 below the cpenings 303 formed at the contact 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 direction support member 311a supp'o:r_:ts a movable head
. 312 ét its 'approximate center énd hasa range includ_ing. .t_he a_li@rﬁnent sy_stems

320 and the contact parts 301 of the test head 300 as a range of operait’i'on‘.'
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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 YZ conveyor system 310, as

shown in,F andFIGBsyﬂporstwo,X-ai direct oIt 10
m@rﬁ e% ?%?fé;eﬁoa{: pSaYrS 8?@ -amaﬁ%i%rgﬁdﬁge%&gﬁ tﬁggbqgég%%% t%aeds e

sc byhandierdl ostidablyindhe:=¥aziok ditection £ukberzaachdXraxial ditectionrving
support member 311a supports a movable head 312 at its approximate

the QERBrENEhes asahge nclbting thecalighme sy St rhse 3omaRPRecrs DUT,

. nt I of the.test hea range ratiqn. Thi

e oIS IR O LR M AT R0 I SLIBRROR RATHR, o

that havingrenennsyahie heati3l2 Heaningaiesiand; duing this;avngnihen the
other movable head 312 aligns the positions of the image sensors DUT, it

pair BéchrigsPossble f’ciLiawtﬁw&éf%ﬁﬁ]@Wé}ﬂé%ﬂﬁ&re@fﬂf?@aaigsemmwppoﬁ
membé%‘tgiﬁg‘&tgkfgﬁg%?%’é{aé"e&%%d %%,-go% %%'1!""5‘%58%%%%% g on ey s

pair of 'Y-axia and supported‘on thetwo X-axia ijon support
operdnepmers 311 are controlled so that they do not interfere with each other's

operations. Each movable head 312, as shown in FIG. 4 and FIG. 5, is .
pERGEat AL & ezafetasupporhfeniber 3124, anskbEdhd earherargy2ped with

- cnSESYimase capturing means), one Zaxial agtyator 313, one footpart
12, A four Contact arme $15Toresponding tothe array of e CoRtac g

meansﬂ%ftér@%FIQ%@%&EBQ%IS@@SQF%@QB&J@ﬁ@ﬂeﬁmﬂ theicaniact&msr arms
315 can be moved in the Y-axial direction and the Z-axial direction.

315 e rRActodonthcteami 325 prsvidedivati & ROMing siflevarimaay sgnsors

lock-and-free mechanism 318, a root side arm 31% Nate that, th .
T S Wdh Sohih S DU b A raceAT CBAB BhE M B SYRRER -eccicr

and tRECOrdiRgLD the-following arrangement-witho it Id6 o2uile fwe ¢antatied with
arms 315 positioned in the Y-axial positive direction as the first row, the

a holghiggonidet s 815 pasitbnendniires Yoasla Hegatve difdetignroot side arm

316. Note that, the four image sensors DUT of the present embodiment will
be explained according to the feollowing arrangement witﬁ, 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.




as the second row, the two contact arms 315 positioned 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. One
end of the body 313a of the Z-axial actuator 313 of each movable head

For ¥ fixelfito ArrXeax R HirEeon SUPEOH fefilser 1% WhtE the’ biRert the
end SNE:HRRAUS e camera support members31h2a; Further, &%fggd%et@«gcond

camera support member 312a at the test head 330 side, the secon
canecafidia c3h24e: foscaphyritigeat- image ofthetcontadt paris<30i=af hedtestction,
head 300 is provided so that its optical axis becomes the Z-axial negative
oatel with

S0 ligitachpR® Note fa i oSl of piovisibifoPfie ¥écome camera in
the dREREDLIPYERLON IS Ot particulary et 1t§‘%9918%§s‘%°§ﬁé0%&anance when
provision. -25 For example, it Is also possible to provide the secon

the camedzhat therendofthel patipart 3t4aithe test head 300 side.
Due to this, the second camera 312b can be moved by the Z-axial

actifatbr 313 ithelzasardiecton rayi is bossiblén® énandgelmcioatieor 313

of t S %%3%“%%%'{”% Lzb.along with the deive epergtion ?_fct.heﬁz'%é;gaclmance
actuator 313 or adjust the luminance whén the second camera 312b has

with atghtipgdungtion The frantand of-amevable-tedpart 813k ©f thet-adak 314
. actuator 313 of the movable head 312 has the root part 314 fixed to it. In
1s rajeeer@antevsuitsthe ghveiopetatior oPeHis Tadarhbratdio3I3renE iste arms

art.314. is raised or lower gin the. Z-axial direction. Further, four root
e R B A R M oo

partdhesforcentact-parts:38130b thedest heatl 300=Eaeh 106t sidearm 36 i its
provided at its bottom end face with a holding side arm 317 through a

bottap@edridsreE e chanlsin 3383 a6R RoldiHy it ardrsi7arals Bregatiomanism
pad 317c for picking up an image sensor DUT at the center of its bottom.
" Further, this holding side arm 317 has a heater 317a and a temperature
sensar I3 embeaddedm iB1Byhas a suction pad 317c¢ for picking up an

image sensor DUT at the center of its bottom. Further, this holding side
~arm 317 has a heater 317z 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 3175 detect the
temperature of the holding side arm 317, the temperature of the image seﬁsor
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 member 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
inthe free state, the holding side arm 317 can track the motion of the.movable
stage 323 (explained later) of the alignment system 320 (for example,-see
FIG. 26). o |
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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 seRsor .LUT g indirestly detegted-and; ysed fr ON/QIF.coptigl Ofey e

the heater 317a. Further, each holding side arm 317 is provided at its
end ohottermbend widerbabutting mdmbey 3L7d prpjectrg: dbot BPfeddedabonding
negative direction..- By the holding side arm 317 having an abuttin

. g
tO Thiforitiéres17d iR 8 WaY Hiher e TGVADR frekt 312 Apigg e stage 321

of theredelermined pressuse %H‘@n@‘é%ﬁﬁl?%@%@@é% 51896341, 1he.holding 1 4,

side arm 317 is supported at the alignment system 320 by this abutting
the tmerhber B17d iWhénghedotkeandsfrgeomischanisi 348 iscigethefiwer DUT can
. state, the holding side arm 317 can track the motion of the movable stage

De ISV eS pathbdTate ) 61 HE ARG M PSSR M2 G stan e/ $68 frf}%g?uter
oi rcﬁ@ax%@ié\éo@fth@%ea§ﬁgﬁw @ﬂﬂ Bl tﬁe%ﬁ%ﬁé@&qgnr%cﬁ%s I?ﬁ}? Gb_@t g%%ered To

front end of the abutting member 317 providing a projéct ion 321d
facildorrespondingidithisireteds3d Tepsddad the3 first e ning 321 amtltkencvable
movable stage 321 of the alignment system 320 and engaging the recess

stage3§7L-afitprofettiotP32TETINE trackaisily it ARgRrient et thepesitisrt bPn pad
magnelle Ipage sepsor DYT.can, b&i'ﬁeéoé{ﬁgt&&ﬁg ﬂieﬁggfre%%o&% é’&&é"@% the
of the fr of the

of the recess 317d or the outer circumferenc ont en
firstpiejedtioB32idmay betapesed tgfagiitaie posidaning afitherkoldingksider i ty
' arm 317 with respect to the movable stage 321. Further, for example, it is

of thgoremié 15T provide alBhEcoR P r n%@ngt, etc. at the front end of the
apyiting member 3174 and.cdge of he .first gpening-321a,of fhe movable, .,

stage 321 to further improve the trackability of the position of an image
a consenso:bUIn Ela. Tissttepipldindew shiowiagradeekardtees machanisms is
used for, a contact arm in the first embodiment of the present invention,

& CrofieE o is Wetosse¥ettional Vgl 6f the Ik rddree friethianisif Afong fife! 10e

of FEC&'."H', @?ﬂ FIG. 9 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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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

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

tHdstdtepiking up’ahd kdlditg ahtihagecsdirser iBUTawitnYesbedE® the

root side arm 316 in a plane substantially parallel to the contact part 301
oo R VERERT T IRE CaRT R SAaITER OSSRt oF the
movaraRoghthe Zraxis Fuethey, as-shewm hFIG: 33/ HGi33B: HB$a of its

- centering function of releasing the image sensor DUT, then making the

bottogepiekiné CLH of #echolding sidelarhs 317 sulssiaitially araichithtthe bottom

centerline CLROf the rogt side arm 316 by returning the holding side arm .
£ e RO AR ShB IS S BT TR AR a2 Foreived
in tH@@Q@@ﬁ%W %ﬁﬂ%ﬁ?@%@%ﬁe@fe’?}uﬁ%@g@aﬁﬁ% ﬁcﬁﬂ%ﬁb'e part 3182,

locking pistons 3183, centering pistons 3184, and centering balls 3185.

27uTtecfixethpartt318d phitte 306K-arsd fremarevhsinisni 8318 hasalding parts
for sibstant‘lally rectangular columnar guter shape and receives part of the

eIt 8TEL By B Tomet witti' FoMGR piaR B tetisidedr ig™d

centRQitaM,Side; AigiEcular.qpening 3181a is providedsag the canferof the one side
bottom surface of the fixed part 3181 so as to hold the movable part 3182

surfaeeeivgdaibthatpllowpartfved marmerSnabingylahsi nootiont&Urthencking

. this fixed part 3181 is formed inside it with holding parts for holding two
PLSEARRIHG pistots 81837HR/ Eehtering Pt éi%f%@%ﬁﬁa%%n?éﬁgﬁ pafg the

locki3h8asEurthersthis d@&%@& Park 3181 jsdormed af one, side, surface yigh a
locking use air feed port 3181b for supplying air to the locking pistons
3083tand istfbrmetiwith adockihid lsesaif passage 3184 csfrom shefioekingth a

cent 435,81 feed o 3182010 e o locking pitons 3183, Furner Wis Bxed

3184 and is formed with a centering air passage 318le 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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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
centfo TRoPintErSEct e Aovdliepalk F82HH & 168k-and-free mechanism

3%%4‘%%&&%??@&@'%‘ %X%‘?sdgfaér?@%8818951‘15%16%%'%&%9&‘&51@%re held

part above constricted part is received In ow part inside the
in hdiattammei-thefixed:parh 3181 fivhile thecanstricted-padtisdqposittbiedsat of the
the opening 3181la, whereby this movable part 3182 is heldbythe
éﬁ%@lﬁ%@&w"

Lockiediat B E Leipsrassaet iblifotion FHiReZeaehl Hire o
YERED 1Kol a1, ) erlons g 0 olalon APOUL o

in tHe Swwdagceswihaoneaveaicuaia shapesdor-shppeiingdhel eepi@ingt their
balls 3185. These bearing parts 3182a can support the centering balls
bottegEgs. These bearing parts 3182a are provided at the top surface of the

mavable part 3182 so,thal the genlers ofthe concave alcuate apes, 1.,

match Wi nes ofthe - 28 centering pistons 31 etime

subst@freanteringsnhe legking pistons 283 10f thedockandifsee maehanisections
318 are held in holding parts formed in the fixed part 3181. The bottom

is copfiifatesopthehfodkinitsistohs 3283 tomadting tbprdurfaeErstitha the fixed
able part 3182. Further, th teri istons 3184 are held in holdin
part ﬂg\t{ - %anggr ]tt % ?&%%eﬁgﬁg%%@‘s%ﬁﬂg gutfut aa‘?ﬁ%?ﬁi %ﬁe cenq:er%%cﬁglgtons

parts in and abutag e centering

3184 3t8Mmat thebpdotemeukhefenterinadalls, 3185 phihe locksangdrfieeded 2t the

mechanism 318 have substantially spherical shapes. Movement in the
Top sxugbdarandl YhexiaPaiteenensrieconstiialreddiithel inkige wafidoftpietoms.

"pldna pers Jormed e fred par 3181, Euriet e goErIOalRe, none
of the pistons, that is, the two locking pisteons 3183 and the two 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
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3184 at their tops and abut against the bearing parts 3182a provided at
the 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 twq center| .
OF CHSCHORE STEF S SORpIIEh Wit BRI WioVhnie o OIS st . 27 &
attafRable, planar Jpovementwith respect 19:the fixed part 31§LoWhed hortom end

setting the lock-and-free mechanism 318 in the lock state, the two locking
face piStshs 3083 @re sapplietbwitilai andithendrolaiiesalt-BEsR: Kl fixed pyovided

the fixed part 3181. Not t the two centeri istons. 3184 are not :
oetg St 21 OARH 2ootEHAg e Ttk S e ISty R riue
a coSupply ofaikig, the two locking pistons 3183 is stopped and the movable

part 3182 is set once to the free state, then the two centering pistons

3 B84y suppliethahith hiclo-pushfagainstithardentédfgobaie 1 8bandot side

atch with the concave arcuate shapes formed at the top surfaces of the
T 3% G patEs B2 B poSion b abtie LERERFBP I Eorigava. oment of

the iguateshapes, Bylhe operationyaf these hwe eenfering Ralls 318a.th8 cach

movable part 3182 is centered with match with the fixed part 3181. This
holdlogksand-free Méchdmsre 318 is attached tatie bettom Bridface29 obnveyor
the root side arm 316 by the top end face of the fixed part 3181 and is

SYSteftactieds the thiFehttace SrtHe AORTNGTSUEGHN S17 8P tHE ButishT <2 512
is meRpface of themguahle part 3152, Thejocksand:freg RS B fRtueen

provided between the root side arm 316 and holding side arm 317 to
imag¢heselyprconfiglirend comtastarpe8is. By previdirg sedhcadock-and-free
mechanism 318 between the root side arm 316 and the haolding side arm

31775 tiive PeShs'Tor the Hignment Hthe Hosition B ar imae’ sefisr ©72a=d
with QU deesnabhave fo-be provided.al each holding side arm 31 4ibe oot side

weight of each movable heads 312 of the YZ conveyor
arm 316. Due to this, even 1f the contact part 301 is somewhat inclined,

the contact arm 315 can be tilted to match with the contact 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
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system 310 can be lightened, high speed movement of the movable head
312 is made possible, and the frequency of occurrence of poor contact
between image sensors DUT and contact parts 301 can be reduced.
Further, as shown in FIG. 10, each contact arm 315 may be provided with

the SesfiHERRSChatient 330 Bnhieh'the Bt it F14°aRd the root side arm
316. fueda thisceven itiiecontact par.301i5semawhatinained3 e formea

contact arm 315 can be tilted to match with the contact part 301 and
at ithekebyenable frimagesensor BiUTdodereffartessly brogpghtinte along the
_contact with the contact part 301. This tilting mechanism 330 is a

periiRfntetitype fingieais oriiing an indg Sesor DOTHREI R fife™=""¢*
with SUEtion:pad-317¢ af the-halding siderarm: 317 with respeet iR a0¥:Yas opposed

plane parallel to the contact part 301. As shown in FIG. 11, this enables
to tra.sotatienalkotitanXatisrenbstamtialB3patall ébtodfieX - plane pardkeie with
to the contact part 301 in the image sensor DUT and R rotation about a

3 P Geis Bty aRRS o't Bldhe ATRISHRiNG TECHAPTEM™B30, d® Tiret
Conc \Q’Pdga%Eesﬂgpé%%qgg%sﬁqeoi’@agfﬁ(@ﬁ%@'&g EQESM%&&{HB@E 331 and

331 and Y-axial rotating member 332 for rotating about the y-axis, an
is fotmdaktothtionreceiving: the mbers33dard (waxial aratatimginember33éIer 332b
rotating about the X-axis, a bolt 335 and nut 336 for fastening these
throyghetherin & didablémanfePar8pfing 337 for giving suitable elastic force

fagce 8&%%%%%1%&%@%%;5@%@ be %ﬁ%ﬂgﬂﬁﬁ AQ Ihe hase MeMeTerper

340 and the tilting mechanism 330. own in FIG. 12, the Y-axial
331 actatine receivingmemberc33tds fhamed Hdte bottent susface-withed firstating
concave arcuate shape 331a along the peripheral direction about the:

membsy 2 47 REforrEd AR RESaPPrekiniEte Eertercwitie & ffstthiagh ReREC PUT,
so t1aadb through whichsa bolt 335 s passed. As,onppsed. fo.this, therYeawial; reie

rotating member 332 is formed at its top surface with a first convex
Cp of atctiatershaper3324 witle & shagpescelnresponding tothe firgtmatches the center
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 .r.otation receiving member 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 showr: 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 332¢
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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concave arcuate shape 331a of the Y-axial rotation receiving member 331
and is formed at its approximate center part with a second through hole
332b through which a bolt 335 is passed. The concave arcuate shape

of gragtaLl e Xsaxial {R?ﬂ]&QISQEM%@%'I}?&&e%%%t.hﬁﬂré{e%o,”é’}‘?&—axia1

arcuate shape 332a of the first Y-axial rotating member 332 are set, to
rotaehablesretationofdhie-cetierief forimdge senserbuisusddhatyashshplrality
in FIG. 14A and FIG. 14B, the center C02 of the circle C2 of the

of JERERSioN OF tRESBYSTEbEtE SHEpE SubRtaRAN MAHErds BHocEter 321 of the
ywaxpgfilj}g}g{{gs imgfe@.r OUT. The first through hole 331b of the

Y-axial rotation receiving member 331 has a diameter smaller than the

inside:tiametaeottheispringe337cha isprihg33Y Batubenmtdigaset the Y-axial

between the bolt 335 inserted in the through hole 331b and the Y-axial .
rotatdpitisRetEidgHeRbes 331G &Ficoth the Sy Bperation békeerrality

of betQEi Fﬁ'%ﬁ%@%‘%%{?%@g‘ o) mﬁ%%%ggg%}g%%% holes Bgf%oci’f the spacer

Y-axialrotatingmembe , a flexi ccomprised o
332c exampie: feflon(Daranathes gyathelicIesi-antha pluraldy ebbearingsceiving
332d are provided. The spacer 332c is formed at its approximate center

merrbwtﬁ3ﬂqiﬁ@fﬁh?@@m@r@asfz%?ﬁ%p;ia‘éémg’@ﬁéﬁls%?%@ﬁmp|é;3.21-2,8y the
beari%%sy __%Xi Ig%?ﬁw%%be%géZ I% fg{,@%%gf f'tst%l%oisy q&%ﬁ Vz\élc% aacir}% member

plurality of groove nnlnggal%ngt € peripheral” diréction of the frrst

332 $envex greuate-shape 3d2epdather sthe spaces332eaisitormedanithragy member
plurality of small diameter holes 332g into which a plurality of bearings
331. 3nddharetinseried bt pustions cbire spoRting Tl Plaraits 1181 bi2a of these

memb%‘s)oﬁﬁf 332pformed in the X-axial rotating memberd3z. FUTEn e oo op of
-axial” fotation receiving member is formed at its bottom surface wit

the idnplralitysetgrooyes:331¢ abpositians facing.tie plurality-efigroavies 332ktion
of the Y-axial rotating member 332. Further, when mating the arcuate

of tlahaperosatanand F0a FraHe Yakialaxis-

As shown in FIG. 12, the Y-axial rotating member 332 is provided at
itsbottomsurfacewithanX-axial rotation receiving £nember 333. This ¥-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

,,,32_




rotation receiving member 331 and Y-axial rotating member 332, the
plurality of bearings 332d inserted into the small diameter holes 3329 of
the spacer 332c are interposed between the grooves 331c of the Y-axial
rotation receiving member 331 and the grooves 332f of the Y-axial
positigiatiang remBeERg82sBPte DBéarings 332d turning along the grooves

Y§2f the. Y-axial rotating.member SB%Jtsrplooglhl slides with 1 Orgg %%%8 h@,ede of

£ g #2
axial rotation rece|V|nglm%nr%b(§e§§ nthe a%ove men way, t

for eliesfareuateishapes 33tan33290fthese m%mbem%@,laaama;chﬂrbeamngs
their center of rotation C32 with the center of the image sensor DUT, so

334d pve RFOVE SHAIRG BSOS Festiisth 19 ratafsh T eF thE inEEE SRS 8F YT the
X axmali Eh% \& %)%%nés S[}»%\ﬁm %FIG E:LLCZé th?ﬁ aXIalfgr%ggga@%.@g ea %%ximat@
prow t S ttom Surface Wlt aX|a rotation receiving m er

cente3331 ThiS Xsaxial @t@@@@hrmwn:gammbgr@é&@@rmea adts bettom
surface with a second concave arcuate shape 333a running along the

pesisthsrar dire€tion dBeutithelXcaas: arfd-i-formed bk aptoxirmared on its

ce ter with a fourth thro ole 333b r wh| abolt3§5 S
top s S 8%0“%3@&0 ‘rL h{ ﬁama FOtatiRT INg ggnzgj?n ernog:% korm Itp? %lrecmon

of thébgg&ﬁ‘l&/%ﬁvé%c%%@.@V%ﬁEé:@@%Shﬁ%c}?éﬂat@feasﬁé%% 334c is formed

corresponding to the second concave arcuate shape 333a of the X-axial

with gpfationl idceiingaémiber3’s hatds foduedt ‘N%iaibmﬁﬂdﬁﬁéﬁé’fdé?ﬁé}earing s
with a fifth through hole 334b through which a bolt sse: The

330 §i0 TR G hEGRS LD SR s Sa i r R AR RIr g 97007

334¢ Faembet 338and:the-second copyrxeieuaie shape.334a gl mg(zambtamon

rotating member 334 are set, to enable rotation of the center of an image
receigdngonBWEr sthds dvshewnin HIS. mgmcﬁmr@aq%ﬁiﬂife @eﬂtér@@‘,ﬁy of

gmovesp |rcle Claf the extension %f these arc ate shapes susl%{sqt axial
e thetanier 5. BoUTbN o1 NS i Senetr DO T Rt e
mta@}@nﬁ&@g@tm aflexible spacer 334c made of for example Teflon(r) or

another synthetic resin and a plurality of bearings

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 recéiv_"ing memrher
333. In the above-menticned way, the second arcuate shapes 333a, 334a cf
these members 333, 334 match in thelr center of rotation Cu 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
anﬁ 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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334d are provided between the X-axial rotation receiving member 333 and
the X-axial rotating member 334. The spacer 334c is formed at its
approximate center with a sixth through hole 334e for passage of a bolt
335. As shown in FIG. 12, the X-axial rotating member 334 is formed on

side gEMBhISUFRHCE Hith & IeEaED S 65Ves Bet al o therpéRpherating member
' i01_of t Vi t . Further,.the,s [
B e w2 BTy o Al Aar ROIES S b WhchE="
indeppludality ofiearingss83dd-are msartethatr-pogitionscaraspoadingdaihenother
plurality of grooves 334f formed in the X-axial rotating member 334.

methas it e *eBaaPFotatcH Teeering Theribers B formméd et s BotbHi ted
o th%grf%%\%mgﬁgwli%@é% rg%gé% Qé@ I%%E‘-:c’a];?%@_grg & :ILuorréllrlfteY,C%civing
grooves 334f of the X-axial rotating member 334. Further, when mating

membdhesguate shapesSpdd andrd3dadnf the X-axial rotation receiving
member 333 and X-axial rotating member 334, the plurality of bearings

_3”3?2% ﬂ%@é?té@ﬂﬁ%%ﬁ@@rﬁ%ﬁﬁ%ﬁe@éﬁhof@@%%%f frsispatera3umiang with
the-irmg%r:p %Sggdggg!i:vgees nathees%g ?I){ e?i?tg %ﬁ%t&?@)&}aﬂal roggg&{ggg Is\;/é%%e% ;;3 3b,

SeC0)
member andthe grooves 3 &xial rotating member

334 wihen hearings 334drtining adongdhe-aoovas334bdhesXaxatsotting her by
_ member 334 smoothly slides with respect to the X-axial rotation receiving :
interpeinber 3831Nvthe abobatenivacth@myfthasEcondcdreaand shapeseiving

3333, 334a_of .these members 34 match in their center.of ratation
membe& Qifh ﬁg%re%%gg 6:;!111% boft % ’t%rogﬁ_r%’%% %herg %% tno gis %?58, 332,

ol wi the Image sensor ve sliding

333b,0pERABOAKESHHS iR felation oktheimage senser RUTRbeUE e Xo@XiSice of
The thus configured tilting mechanism 330 is provided at the contact arm

the X335l e tépsamtabeofite ot sidbaimizl balitadhbdsto i IsuttoRyom the
o s DEE 10 £ ety i . Mol b g medtonn 230
it tohelthagt-33 side aem 34 Yafurthes indhepraseniembgdipent, the Y-axial

rotating member

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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332 and the X-axial rotation receiving member 333 are comprised of

separate independent members fastened to each other by for example

bolting or another method, but this is based on working restrictions. The

invention is not limited to this. The Y-axial rotatingémember 332 and the
t

VeIt yEAkisP rotation e CENNG A bR B5F my bEntedfafly fofmEd. T thus
COVIGRR BRembeEs 37 a I AT NS 190 EU RIS Wighoing the

arcuate shapes 331a, 332b and their second arcuate shapes 333b, 334
test with ane axesoffsetdoy IV degrens:tEheyareassemiped fifjetheaby® inclined
interposing a spring 337 at the top surface of the Y-axial rotation receiving
%@é\%

plang,strhé&red; AR Bt 8983RFough thelffdughtAbide %10 sdpa=ial
rotath +and:334h, and fastening them: by a auf 336 at the battom, surface of , e

the X-axial rotating member 334. Note that the bolt 335 stickS out from the
pushiop surfage ©f thieeYtaxial satatiarn seceiving membes33Litdian exterttion, the
enabling it to impart sufficient elastic force to the spring 337. Further, at

reot (RadRpstirfats of -tk vaagial retaiisirrétéiing e P93PingidaAg am 317
r fo it insi fa sl ciept f ' o
R o e e e e R
Ca ofY radalrataticrrecei\noy membies 3nids altachediy for example boltingespect
etc. to the Y-axial rotation receiving member 331. Further, this linking

to thpeiibet 338 WERBERGELY it exdmple olfiRgtetc. T e rs 6 pane3db:git the

the mayabl d 312, and the contact. arm 315 is linked with the movable .
nold MEYADE 1 on.
oL R B B e B P P iy, B aon
Furtfaechanisms 330 abouhthepkiay s Bsishewibite Fied b3Ahia thestateoperation
wherean image sensor DUT does not contact the contact part 301 such

of theerafinisle e f e riGmg 34 «dSehG BREFRAFISRES RF dppieRdd fserontact
D ot rErbAr 534 1 bS el AlAa o e Xeaalroitsnd 7
elongecteditgemembles 333 fat cefteringatial this stateithe centerding Gdmbétha34 is
centehj?elgi,n gi‘gte ?QT %yr@@&%%%_vﬂgh ’E:?}ee origin.

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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34 vertical direction (Z-axial direction in FIG. 13A and FIG. 13B). As

opposed to this, as shown in FIG. 13B, at the time of running the test, if

the image sensor DUT contacts the contact part 301 on a ao inclined
lane PL, the X-axial rotatin% member 334 slides relative to the X-axial

rotatopdisRTecE g HHEmbErIas e dietion StistahRIFFaiAIsatHEeT 333,
x-=xPUhING e ALihe fmeof contagt,Dus o fhis sldind operalon.the, fogh 315,

side arm 316, lock-and-free mechanism 318, and holding side arm 317
and latfathed 40dheaXraRidl rotating memitet 334 totate abeutthe:centef the image

position CO, of the image sensor DUT and the image sensor DUT is tilted

sensyhthYEspRct trthe ffdinsd eohtaltpar 361 LAT N SRt E ERntsfingclined
contgét%gig‘%o*ﬂ?'%gcﬁﬂe&Q&é}ﬁ?e"&%'}{%%‘}i’j}’néoc itlafe@Pe.Qq"}c}?d side arm

vertical direction. Further, in this state, the spring 337 is compressed by
317 itheisliding=dpeyatigh wot the-oGaxial tatating memberl3ddrvhenrtberimager, in
sensor DUT and the contact part 301 are in a honcontact state after

EhLs kg theteSetHespring 337 BRATTRRS Biletotiel efhstit foreerknartiet the
Y-axféff‘%hé%%:g% : @P%%%?’%}%e&%%% gtgaééﬁs@rf%%%%%t%@%%ﬁé@%t part

Next, explaining the tilting operation rotation centered about

301 ewmdsofdhisciftingonechanisi<i3uasishovieinddG,. 144 IpANeSER®e extends
with an image sensor DUT not contacting the contact part 301 like before

due tQririRgtRStest, ivte stfieivay’asthe aBeve Ficy TSHosp éxterfarcenteread.

farce is applied to the im sensor DUT, so the, elastic force.of the ‘
o e T e a 150 o By ahghgdere P

incl i theciaxipk rotatior regelyingnaeher-33hdor-camtering. P thisistateaxial
the centerline CL of the holding side arm 317 matches with the vertical
rotagirsbigRn: axdal Sdireeficit i FIEe 12ATRIG-adB). ARIEHPEBEEES N @gember

331 2RO EIG, TAR, WE}SQ%‘Q%%?E%EE% D%Ea%ﬁ%a%scﬁ@%&%@ﬂ FS‘EEt ion

301 on a poinc meé plane PL at the time o?runnlng a test, ﬁﬁe -axia
recefoialingmernbet 382 stidesdelative te theiMiaxjal ratation rotating member 332
so that the image sensor DUT is tilted to match with the plane substantially
" 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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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 35
rotating member 332 and the attached X-axial rotation receiving member

333, . X-axial rotating member 334, root side arm 316, IocE—and-fr. e
rou 2hiL it A HoRing: S0 S 21 71OTs MG e Eaier > °F

two iRAsHieRGeeHtthednage sensor QUL anddhe; Mage-seaserby Fisdiltedl um
to match with the inclined contact part 301. In this state, the centerline

and sgeoref thiel Haldifg sidd avin TEP7a8iaclRed By $36"WitR4espeet s presible to
. vertical direction. Further, in this state, th ring 337 is compr db .
o211 B e B OA R SR TSR raice

the opeRser RYT-aadthe gentact path 30 ehigsa:nancontast siate aftar a1 igrment
running the test, the spring 337 extends due to the elastic force and the

systeyeaial tbeatngaembare3Riisrcéntared NAVheiTahdmaye Seriswt DYThe above
contacts the contact part 30a gn a plane PL inclined about the X-axis py
B b (8 VA Bon e Vol LT ot A9 Efset the
imagd @lafive 10 the.Y axial IIglioRreceiving Member33t-RrddbesKaXialhe number
- rotatingmember 334 slides relative to the X-axial rotation receiving

of comeaatiep338sattathed to the sliding Y-axial rotating member 332 so that
the imaag sensor DUT is tilted to match with the plane substantia

. T ly
par&iie? %ﬁ@%?&’&fﬁﬁé&.%a%?Pﬂﬁdﬁh%%'s?zStéﬁw%lfﬁ?ﬁé tast fRifebie
stage:?’@?f ,th§ Hpage SRAsosIest éa_%%%@éklss&@é;cﬂgw ﬁ@jbeapﬁie_@qtion mirror
embodiment is a means for aligning the positions of the. holding side arms
324 {Bdflsousrig mdigngthe positiors oidhd lighags.Sersurs DiTs tAsshowddn (first
. FIG. 2, in the present embodiment, a set of two alignment systems 320
1mage, GOBFVidRE 67818 movable head 312 and therefore a total of two sets,

thatdsgfour, aligamentaysiems 320 argRryi i thechandlerdd.camera for

Therefore, among the four image sensors DUT held at one movable head
capti@izcthequssitiohsefawednages SERssroD U arecalignedesimalaneoiasty. sides

whern %ﬁ%é%%‘é}t'é}%o lignment operafions are performed (g align the four

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 be secured. |

Note that. this first camera 326 and the second CCD camera 312b are
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sensors DUT. For example, by having one movable head 312 of the YZ
conveyor system 310 execute a test and during this having the other
movable head 312 align the positions of the two image sensors DUT of
the second column and first 36 row and the second column and second

calipsit tHen dllgsake rfaéiﬁén%fﬁh@ W%@Wé@&fo‘ﬁﬂ%ﬁ%@lﬂ 10.
C%Eef'q n.and fitst row and c‘?ff%ﬁt %O'Ug%xa”cd SO IS Vx:g%/lgn%s&t sparent
two alignment systems 20, It IS possible to e |C|enty su ya1|gne

califnage-sensess PUT to thedesihead S00anthiaisede-eparaling tate-aim with
the test head 300. Note that the number of alignment systems in the

XY cepedemtisvantonis ﬁéﬁﬁﬁﬁ.éﬁi{a@{y ﬁ%ﬂ@@@ﬂwém BBQﬁ@eFlaﬁ*a fagan be
seen *’Pﬁﬁésc&'méaP%éE‘ from the fjme, requir f%r&'%l”me 'P@gedsg”%%e First
39 num el:l2 C

time requwe or testlng t e iImage sensors t on

CCh Rais:ein & aghaligamantsystem 820 a8 shovsanndrl Ghb, is tomprsed gauge
of a movable stage 321, a drive unit 322, a sensor side light 323, a

and iefleeticr niadit30d frediccmty Meshsfha esrierd srelightddsiangy tioned
abovflr%car%era 326 (flrst |ma apturin rgelagsgaThe flgtbcan}(lera 326n J camera
the éﬁlg% mert S system %3005 a élﬁjca era forcap urlngylmages o]

312bjmage sensors KT em hedightireseiving.sytfacesidasavhen ligping, gauge
the positions of the image sensors DUT. This first camera 326 is provided

are regdhdtkght etongithetepticsd akishGlL erdfiiheacanesa Sresaeficthed-atf erence
the eflectlon mirror.324 and d ﬁected toward the é 6aX|s stLBve direction.

XY ORI WAy, B providing the refisction ififor 324 o fhe optical axis OLc

ofuthe first,camgta 326 athe firgtcamera @?@&&@Hﬁé&t besizental With movable
respect to the body 12 and the height of the handler 10 itself can be kept

Stagqio\iﬂ:@ﬂﬁélﬁgaariﬁg?mﬁé@%@m&@ideiﬁgm%%ﬁﬁd eimilarsingetaped 321a
fornSQ L8305, 190 325,218 proyided on the optical axis QEGL IS TSt e sensor
DUT to pass and has a size not passing the abutting member 3174 provided
at the bottomend of the holding side arm 317 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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camera 326 so as not to block the progression of light along the optical
axis OLy and to enable the first camera 326 to view all of the input and
output terminals HB of the image sensors DUT. Due to this, sufficient

) lumjnance for enabling the inpu output terminals.HB of the image
1ndepenc{eg"g£%3rulpdxbr%ec{% g% t% ey?I{r‘gSl&g O'.EI l'qaﬂd er (ZB ?ro movable

sensor e viewed by camera can be secured. Note

stagdhat this first sampera 326-atkthe seernthGEDLCcamerR. 83280822 43 hs opposed
calibrated with each other at the time of production of the handler 10. As

to thhe sﬁé_@iﬂaoﬁr@h@dséﬁmig%@lfbﬁratibﬁécﬁéﬁéxaﬁ]é@?%tm&w tracks the
drive"%ll%%ra“o{‘o%a“@% aving the S*;‘L%pcﬁg)g the lffﬁégsec%%gsﬁr%hDgé%afgc%t%%a-fm

Wi coorainate axes IS place an alignment system so that it

mechzGaRMEs ZEem byhtherfisst eameras326:.anrimage pfdhis:gasgeiiseapBieds the
by the first CCD camera 326, and the XY coordinate axes drawn on the

movaldglibeatio s Gauje landito cerscpbsition Breteare Nextthaissebhg stage 321
camera 312b.is positioned ve the gauge, an image, of this gauge is .
a0 CRiCHGH By e SoROnE ARG 120, SR E OOt AtD BE a2 17
aboutCeMerpasitian of the calibration gauge are read. The XY coordinate axes
of this calibration gauge become the reference XY coordinate system
b&hwednitie twotcdrierds 326 andBIRBhEAbVeethe Sbnsger sivudight 3243. 15,

) of the alignment system 320, a movable _stage 321 ing a first opening .

i & Bo13 T A RO B g Tt TR S RO S aial

and Y344:RAS& size: sufficient far,ap imRge SeNSRIoRUhiopass and Has &8s i sed
not passing the abutting member 317d provided at the bottom end of the

of thivelding siderarny 31 20 the Jndvablefieditl 3122 Fnther e thisanovaplece 3224,

stage 321 is set so that this first gpening 321a doe block the
Flat G RESiBr Tght ARG tHe Gptiial Bils OUO AA tHe it camera. 326

can dew alJeastallkaf thelinputandautnub tepminale HBQ! thedmagenra 3226.

sensor OUT. This movable stage 321 is attached through stage support
The fieshbers B2 Ity ttora Havabis flat Eurkice30on eiplahtdd |d6+) of thee center
{Xo, 93\/%1}:1 ngl:egazezec%%gztric 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 3222b having long sides in the X-axial direction. Further,

this movable flat surface 3224 isprovidedat oneend alongtheY-axialdirection
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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
opening 321c of a size not blocking progression of light along the optical
axis OIL of the first camera 326 and enabling the first camera 326 to view

with g1 |E8SE PP drid Sutpattemminads HB i thedniaye sekist dUTthRotgaxial
.__that, th LSi illimi i 23, reflecti irrar.3 ra.side. iy,
e ey B o e s BElng s e A o e ocher
end adfivg eperaton af therdrivednitid2rabyebemng-separatehcaned:38hg 3223k having
independently supported by the body 12 side of the handler 10 from the
long migdgblel isthge 328 stagé stppotfiiember 321b, andmovable flat surface

3224. his, the holdi id 3 Idi ' .
SE, A BRI 0 O s T 1L BN, o

3221 Withtheiloskand-free dreshanism 318 #nthei freestate andoxiBz e s inserted
‘ Z-axial actuator 313 of the movable head 312 giving a predetermined .
in apressile t6dhe TROYABILSIEGEBZ]: and can move in the X-axial and

Y- X|a5[d|rfct|on§ aﬁnd rotantgeb Ofroggtlon abo#:t the Z-aX|§.2'£98 dq: e unit

d
322°0t the éifgnamenk[l%y% erm 3237 as shdwn in I%?.ef%?% a‘medns or ooor

eccefevingihemovahle stage 321,08 the KYrPlape irthe X-adak-aad Yraxialvable

: directions and for O rotation about the Z-axis and is comprised of three
and riaCriotera @22, 3222, and 3223, a movable flat surface 3224, flat

syrface s ort mbers 322 nd a.board 3226. e drive motors .
e A O e O T M0 Eeceneric
sharMotos 3221 has:a firsteceentric shaft 3221asthecentermiay@® aldhetatable

eccentric side of the first eccentric shaft 3221a is at a position a distance
manngrfrom the center (xa, ya) of the drive shaft of the first drive motor 3221.
the second drive motor, 3222 cond eccent};ic er\%ft

30928 R BN Gty T A e BacBAT SR o e Seond Sekbrtie 227121
A222a, and 3223a in a movable and rotatable manner, movement of the movable
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
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shaft 3222a is at a position a distance L from the center (xb, yb) of the
drive shaft of the second drive motor 3222. Similarly, the third drive motor
3223 has a third eccentric shaft 3223a. The center (x2, y2) at the
eccentric side of the third eccentric shaft 3223a is at a position a distance
MOLOE fierrtHe cBRteFES)Y) of the drive shaft of the third drive motor 3223.

T%E%%‘é%?'ﬂ%ﬁ%ks%ﬂ”%‘%% 32¢d ol this duive unit 39215, J0LeXAMPI&2 y_ayia1

rectangular shape plate ember provided at its center with a rectangular

negagecentl opening 3222k baving-tong: sides-inthens-axial directionnkurther; drive
this movable flat surface 3224 is provided atone end along they-axial

rotogirgetibnt3¢-1e-t dirsgith ereeRrgiaPfifSttopentig 3221b Raving isngarive
motof"%%%d%n‘W%I{?a—)gaclli@erg%dtﬂgﬂ Ryrther tlaSSrgoe\{sa%lgiﬂatiﬁ?éf%%%&%?éﬁve motor

provided at the othér end along the Y-aXial direction With a rectangular
3222tHigd epening@d223b having long sides in the Y-axial direction. As will be

understood from FIG. 16, at the center of the first opening 3221b, the first

edéentric sHaft 32 a BFthedirsherivemble 3221 iswdered>ira flovdleirive

s S IgAe Tee Sple shi e S SEORCRANS o

- the seco hé sSeco rive motor

£irsis inserteddna-movable.and retatablemanner: Simiaryeat the eanigriofen. It
the third opening 3223Db, the third eccentric shaft 3223a of the third

is srivermotdr BR 2R igindétetined novablerand theatgstenthaiihee otleis 3222 in
y..by the insertion of the three eccentric shafts 3221a, 3222a, and
the g@z%lal)llencglr%i/able and rotatable manner, movement of the movable flat

surfaee 224 ethendoYnglang beseanes pessible, Fhe-Hatsurfage suppotxial
members 3225 of this drive unit 322 are members
negative direction, the first drive motor 3221 and third drive motor 3223
are not driven. It is sufficient to drive the rotation of only the sescond
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 target position 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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the

the

supporting the movable flat surface 3224 to enable X-Y-B 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 prowded% form d Wlth su port
PTG E254R o SrcUer e S ShAIBPHEN 16 oTtr SR cTT B Eaatr 17
afdhe-flat syrface support members 3225, while the constricted parts of
the flat surface support members 3225 are positioned at the openings
3224a. Die to@\Ps the drive operations of the drive motors 3221, 3222,

d 3223 enablg stable support of the moving and rotating movable flat
sﬁlﬁ‘*af:&% 2?"1‘“@0 15, when moving the movable flat surface 3224 of
the drive ﬁ"éﬁz ofjthe alignment system 320 in the X-axial positive
direction, the first drive motor 3221 is driven to rotate in the -B direction
aritiehedhingd diivemmaotor 3228 driven to rotate in the +B direction. The
second drive 40 motor 3222 is not driven. Further, when moving the
flat surface 224 in the X-axial negative direction, it is sufficient

‘dtion df the first drive motor 3221 in the +8 direction and
- th thlrd drive motor 3223 in the -8 direction. In this

moving the movabileflat surface 3224 of the drive unit 322 of the
almn%?ﬁ dystarh 356YR R Y axiaf positive direction, the first drive motor
3221 and third drive motor 3223 need not be driven. It is sufficient to drive
the rotation of nIy e second drive motor 3222 in the +0 direction.
i’fimﬂ@@ﬁ rersaying the movable flat surface 3224 in the Y-axial

negative glite j;ﬁérf the first drive motor 3221 and third drive motor 3223
are not driven. It'is Sufficient to drive the rotation of only the second drive

mateE3222 m@ugﬁeggod'rgﬁ@%rst drive motor 3221 should be made to drive

rotation of

and third drive motor 3223

i

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

rotation of

' f—ea” |

thg sacond drive motor 3222

T Y O L
= an 3[%“]*%“& |

|




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 3223 is driven to rotate in the +0
dﬁgét%%?ﬁ%lggcgeﬁévcﬁi\rlng %ﬁ% Zk:}?éﬂ is not driven. Further, when
rotating thg movatie flat sutface 3224 in the -8 direction about the second

-8 directioh and the third drive motor 3223 is driven to rotate in the -0
d%ﬁgg_jgn. H\e}: %cgggvdri\éeérg%toornsﬂz ishr)]ot griver}i I}I}oge éhat by driving
the Totation of the Tirst drive motor 3221/ setontl drive motor 3222, and
third drive motor 3223 in accordance with the 8o, 81, and 02 calculated

ations, the movable flat surface 3224 may be moved

ion atithe target posture 0 is the center (xi, yi) of the
Haft 3222a. - 41 In the case of 0=0, the first drive motor
made to drive the rotation off 01 the second drive motor
Birtk drive motor 3223 02 L Further, when e>0, the first

| be made to drive the rotation of c~ I~ z the

fr-~

Further, for example, in FIG. 15, when making the centers of the drive
shafts of the three drive motors 3221, 3222, and 3223 (Xa, va)=(9, 50) , (%,
voi=(=10, 0), and (X, vei={0, =50}, tomove the center of rotation € of the
movable flat surface 3224 from the center {(x;, yi ) of the second eccentric
shaft =(0, G} to (10, 10}, it is possible to enter (x%i, va) ={=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 thé 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
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and third drive motor 3223 w Further, when 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 ' ~i 7 where, in the above equations,
__:anb.coandnare x, -x+-1 p,)al-77"'71L -47 277 Further, for example,, .
K-S EI5, ihlent Rsking e Ceiers o e Grve SHARE of He (e drve™™ "
operaiiarsdi21e 3222 sand 3223, &Xapya=(tR2 QX8 Y n1e10: 2), RRELXE, 3224

~yc)_(0, -50), to move the center of rotation 8 of the movable flat surface
and dappi ferrHHECEhicr thie yi} oF téréeeomtetcetiic st @; Dpeqtor 3222,

0), it is possible to (xa, ya) =(-10, 40), (xb, yb) =(-20, -10), (xe, yc)
and tﬁ&%%,c-%oﬁnt%ot e a otg“gélmentioned equations to enable X-Y-B

movementaboutthe cepteneliaiation of the-mavable flat swface 32240nt rol
as (10, 10). By using the drive unit 322 of this alignment system 320, the

systepositiensioitheskhokivgiside appe3tnholdiny dedniagehseisors Byfodiment
£ pgan be m%ved anr% the alignment of the positions of the image sensors
© BUT i€ athieved The Board 3226 supporting the three drive motors 3221,

392 aneh 322301 the drive-uait 322 0f this-aigament system32Qisdp&dn in
to the body 12 side of the handler 10. Further, the movable flat surface

an 1im3ge4sisnsunmected ahweughuthelstage sdpportmember82tbtodhieodinent, as
movable i age 321 and, in the initial state shown in FIG. 15, is set so that

ShowniiB Edfter Bf tHE CeHRF TS ot T BREdREURYE- SRR 1252‘1_22“‘%?18%381’“1 cameras
326, optisal axis QLD Of the fitst camera control system 71 having a deviation

calculatingunit 71 (calculatingmeans) and an image processingunit 72 (image
processing unit), a YZ conveyor system use control system 80 controlling
the YZ conveyor system 310, and an alignment system use control system 90
controliling the alignment system 320.

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 éontrol 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 |




326 match. Note that the first drive unit, second drive unit, and third drive
unit referred to in the claims are functional expressions corresponding to
43 X-axial direction operation, Y-axial direction operation, and 9 rotation

operation about the Z-axis in the above-mentioned movable flat surface
cont¥obAYSRERIE nct EbfreSsoRT tETRORIEEARVERTOIBR 328 TIPS S diyacaired

by tﬂ@%@é@@?%@ %@%@F@ Eﬁévg%r@g%o%%ﬂ% e@eiﬁﬁe@é’&( 9&%91@%1:@17 change

showing the overall configuration of a control system of an image sensor
of tiHestyppafatisaccordingtedhe fitsl enhddiaenhcotithe presenbineéntion.] ight
Next, explaining the overall configuration of the control system in an

Strliimiagd-Senstidest Abiarathd £ actorbihg T HhEpreseRt b et asts the
opt 1599\5\1’}&@@ %f ]t%eﬂﬂ§@g%%@fgg ' %@P@rﬁ'?ﬁq 5%{@%&{8&@9&15%98&(}1 calculate

cameras 356, 312D, the tester 20, a central control system 71 having a
the aeviationr cadeulatinghubitoll {balctating Imeans)@ndoanimageage sensor DUT
.. processing unit 72 (image processing unit), a YZ conveyor system use
with degitRsicdydte B0 SdntFaliingr e ¥z e6nvey or SiidtetR BI%: afl ghown in FIG.
19, alignment system use control system 90 controlling the alignment system
320. The first and second cameras 326, 312b are able to transmit the

capigredoimagerinformatiomto the centsakeontiot system, 70byheipgck to the
connected to the central control system 70. Further, the central control

main §esterf POICENE BERERAY cORfel fieihahelsehspniddt bppar e agsal ignment

aw being connected tothetester20, the YZ canveyar system use _
S et 58, Aot yeia SeECbMlol Syt oot e of the

imagPadictias twanrecaiveribe evtpubisignals: RequiredfrpT theviRagen b so that
sensors DUT at the time of a test from the tester 20. As explained above,

amoung g fdsCer i firade SERSOIS WherthétypEDMthe iffdge dnsdrsle time of
the t21AN9EA. ARIBLES MUSE BE, TR 10,3101 NG ORCAL 340 and the optical axis

Olp of the image sensor DUT substantially match, so a high precision test
of the image sensors DUT can be performed.

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




axis OLD of each image sensor DUT and the optical axis OL of each light
source 340 so as to make the optical axis OLL of the light source 340
coaxially match with the optical axis OLD of the image sensor DUT after

the change of the type in the state positioned above the Ii%ht source 340.

the KL bpposet to'this, e tRViafith ealtifBing thit 71 bPfte terfiral 4o c-
confrebsystem {Qdnthepresent embadiment racelves QUIRULIgRAIS o unit 72
acquired by the tester 30 from an image sensors DUT in the pretest right

procefterchangeaaf thd cype ofdhedmagedbnsors DUT; denvesihgand recognizes
distribution of the light strikincE) the image sensor DUT from the received

the RAGAGIS EhA EkFRGIS I Gpticar s OLEOIIRET G <Curea 3 5m THi=het

it cadistibytian se cancalculate; the.ameuryt ef deviaton Dafthe ptGalaxis.: j ons
OLD of the image sensor DUT " with respect to the optical axis OLL of the

and dighttsource 340shava in-EIG.s I®diheaindont dideviationsBrealcalatéd so as
in this way is fed back to the main test after the pretest. Specifically, in

£O M3fE hafnHest WHER AR AIIIHEAE Syt 326°aHGnS e PSsitishsbr the 1mage
matciMage,sensors DU the positions of the,image sepsars DUT are aligied oo

considering the amounts of deviation D so that amounts of deviation D
that afescancetiedas shovemind-Gh20iaidhe timetakdhesteshdheiopticabaxis: 326
OLL of each light source 340 and the optical axis OLD of the image

andl SGSRE6) BUTBUBLEAATS THEEROSS A TP BTEcETo PRSI ST (B HERE TS 326,

312h s;gs&glﬁlgygeaa%%gprformed. The image processing unit 72 of the
central control system 70 in the present embodiment has for example an

imagezpracessing pideessortetc: land acad procgssingtheimagensmitted from
information captured by the first camera 326 and second camera 312D, '

the GoighizZ6 e BosIHEaNt posthings 3t e EBHricFBaHE N 3E Fl Rageysten
80 an3SRSAHRY .00 he. lmags, and cajculate she-amounts of alignment. of the.,
imagé sensors DUT. Further, at the time of a change of type of the image
systsefSarsrDtls the actuators of the drive unit 322 of the alignment system
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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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 pins 302 of the contact parts 301 and calculates the center
positions of the contact parts 301 and the XY coordinate axes at the

in widghabb alte B0 LS the ERirae PHoSRINREED as to calculate the
pesitians-angRostuiesy pfthe eontactparts 30k Qi -the image gapiired Mhsors

the CCD camera 312b. Due to this, it becomes possible to recognize the
DUT i@m@ngbg wsfh]esp@@hcinpg oheBovable park-602a-of -an-unlocadhe buffer 602

. contact parts 301 caused by a change in_the test head 300 etc. Further,
POSI LIRS 6F TR ATh ?E’?E&lﬁi‘s%?aﬁg%hﬁr‘&&g&%%yﬁﬁﬁﬁﬁb HsegggLoader

pufrdMage information-capiied by; e first cameran32o-andsecognizes Hhemovanie

positions and postures of the image sensors DUT on the image. Further,
part itCEculatesstheagrouitswfaigmment inthesXcaxidl@dotrasabdirections 601.
and e rotation about the Z-axis recéuired for the image sensors DUT sq as

1ORiakE e POSHBRERIE FostarBd-or fefinagh SEnRBrY BT B thethe wells
60zZc .inﬁ%gee%bébet%%}!fggepggt% ﬁBQa%%%%Q%@fé@faCﬁQ@%%rtﬁe made

301. Note that the coordinate systems on the images captured by the first
a flzoamerd:B326 rand séednd camerat 3b2baréslinkedh bycalllbration-betweefizcing
the cameras 326, 312b as explained above. The amounts of alignment

verticathiated i this aj e sttt oM VIR EctiFarEonl Py Stem 7g Tmege
sensOtPStB%TY&Ca@%%ﬁxﬁts%gS@f@f@éf%b%é%aég andAmenty tre suction

systemuse control system 90. The alignment systemuse control System
pads,90:centrotsithe getidtars of the crigea)itidR2 ofithe alighmenhgystémperation
320 based on this transmitted amount of alignment whereby the positions

of the MhRRagE/sENEIRY DUTACRIGHE d. Kithi¥ e 4 SXpRhEH Hhovs; eases
 the sﬂ’éﬁ%ﬁ'@faéﬂguéﬁégo%eﬁé?&@,”%&8&%@%%@?@&%@%}9 system 601

amounts of deviation D are added to the amounts of alignment
holdsrahsmiteddrorntng:ceatrabreontiol system 70 to the alignment system

ugiefpcggxyloclilsrygs ;[:ehrg L?I%oader buffers 602 Iin 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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Unloader Unit 60 The unloader unit 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 602. Each unloader buffer 602 is a means able to move

bABICARLTTGRT Betwe st Af@tange b bpsiaiof ofthe Y2 2SATEYErSysteReyor
systent 3@Ndihe k3048 OJooEﬁrea%‘IEé&ngﬁ‘eo§e‘888dh>§?{§189r_‘\1§¥°é§%§é%¥ﬂ 60dw, tre

and 1s comprised of a mova art 602a and an X-axial actuator 602b. A
X-aximovahie garit02adssupnededlatihe front end vfdtheaX-aXiabactvatorfurther,
~ 602b fixed on the body 12 of the handler  10. The movable part 602a is .
this Ko atis topP Shrrabewints foir WeNseeeeas M ithiriesmageh a 2-axial

actuaf‘;%}s%%P %Toﬁé‘i‘ Qflgg%ggr% Ellilétgggx\[i@f 'E'i{lﬂg c\g &9.n¥8¥%é:‘¥ ?t@&‘ ssﬂlgvable
rop I

s tested image sensofs DUT into the wells 602c of the movable part

head 60Rarofancunleadet hufien£021 pasitioreshint the mngei ot aperationefthepared
YZ conveyor system 310, the unloader buffer 602 can retract the X-axial

Z-axigdnaorebob séad s P Vet THOVALIE ParE602indiEFahbe 6pur suction

ration of the seco YZ conveyor system 601. Note that the movable
pads E@?f% a%{é% ngﬁ;g%éﬁ&ggﬁ?ﬁ the wells 602c. For example, the

surace-ebihexmpvahlepant 6g2admasalse he-mnadeca faksasiaceuction pads
provided with suction pads with suction surfaces facing vertically upward.

601d fhehis Ehselthecy ZessnieydY Bysiern BTOidesPHE fndge sBRSErarDU® four

image? 3408 SUctign bads, picks up the,mage, sehsore BUT L ING SHELON, 1oy of
paas, rei racts the X-axidl actuator , moves Insiae the range o

the cOPSFAAR-0F the SR K& anveypssSysiem 60dm anrdawhen dnishing: image
this, releases the suction of the suction pads, whereby the second XYZ

sensaggniforrbystentBd 1 lrstakitherfelsted iftte sensors DUT. Byproviding

U DA B S SO BT,
of tewithoytintedesensewittueach otheinkyehendyrprevidingiveumoadeicording
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




buffers 602, it becomes possible to eject image sensors DUT from the test
head 300 efficiently and improve the operating rate of the image sensor
test apparatus 1. Note that, the present invention is not limited to two

presept | %a%exﬁtt%%fzﬁer%ﬁ@leik“ qber may, b%%%ii%e%'yt%%_t é’%gfa

P [ . r}gethgftl:ﬁnnes%gyggdof an
|gnment of the Image sensors, the tim required tor testlng the

image BaGE-SENSOFSs Id Ta ] etgnkhe sepane Xt4eameyorsystanré0l i32a FIG. 24
means for moving and placing the image sensors DUT on an unloader

is a fgGHersD? EaCRSSITCRIET ) ToF LElHEaiattion (ra§ srotkerd02aRa inade
comprised of Y-axial rail 1 X-axjal rail. ovable :

sense e R B B g e

- showidpleaderbifersc302-andibe classHication draysiocker AAedy As the first
shown in FIG. 2, the two Y-axial rails 601a of this secondXYZ conveyor

emboddpefimag e aisdid thE s dy-422 oftHe hahbier 4T BétieBhaNeHOHET an

¥in tlﬂg Y-axi%l gifrec}j[lionf Further, this

-axial rail.601b is orted slidag%l)
cxarp o AN EBTE Sl TR RO EEed (e arrs e tapdl Shdinent

[5
axia upports the mov

of thaciiates{not shemm)-slidablyin the X-axial diregtiencFusthemdhistnovabtesne
head 601c has four suction pads 601d at its bottom. By driving the thus
complprdpared Zhaxinl bEnstot, dbecomes o SsibROKs raisdan dhswa ke four and

. suction pads 601d in.the Z-axial djrection.. The second XYZ conveyor.
first G AT st R B L S ¥, 2,

FIG. 8ensers R oman:Tlgader buler 602, mick umihe forksiRage SeRs0tS-cn the
DUT at one time, move them above the classification tray of the

statecldsdMiEatiGh rafStodker 802, Pouitichakény fHen releseth@anigioning the
evo s LT sbove e cisaticsion oy S B1G SO TR o
seconthednage sensek test apparatus,/iascarding cla:the present embogiments. 29
is a view showing the state of insertion of an image sensor in the aligmnént
system from the state of FIG. 28, FIG. 30 is a view showing the state of
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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Note that the tests by the image sensor test apparatus 1 according to the
present embodiment include not only the main test for actually testing the
image sensors DUT, but also a pretest for the purpose of aligning the
optical axis OIL_of each light source 340 and the optical axis OLD of the

FIrsiy iy QRridyt BUTSAt ThY (e 5Pthe thidihg@OFpest fREfMdge dentdree the

imag@Ss&XRIANedRhgve pukin e falewingexplanation, the case Lt fLe sensors
pretest and the case of the main test will be explained together and only

DUT diecpartsddifférong immprecdssing witklvesexplaisest &iG] 2bisnanvdew second row

showing state of capturlgﬁctan image of a contact part by a second

(same AL r S SER cHERGing the: ty Fa 6F Bevicesh tHadrsEEMDEdimeht °6f the frst
coluffiesentdovention, ElG. Jzisaviewshowing thestate ot positioning W8, those

image sensors of the second column and first row and the second column
of tland sesonchiowrakove theatignmentsystérm duaringdanalignment second row,
operation by the image sensor test apparatus according to the first

SO aféﬁﬁHHdi?ﬁ@ﬁ?qf%ﬁ@tﬁgfp%éﬁﬁﬁ%rﬁﬁﬁﬁ}é@s% RNAEW AN héar side
of cialg oflnsertion 8598&@38%?8@@@é@'{?,t%%“gi?é‘}%ﬂbéyﬁﬁ@ fromfe 5o is
state of FIG. 22, FIG.”24 s a flowchart showing processing for alignment

not bilhetpesidan 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
sthté Befor8aligmtientiin fFeHRICBMRbBEMet of S ptesentirtéRfiords >01d

- _while FIG. 25B.i iew, i X le of an i te.
£ e F1G2RB IS 3 yiew: show t
© pJ\éi%ltﬂ{er gTignment of tﬁe%irst e%wb%gﬁ%ﬁ% % t e8 %r%%gn%%?}g%%?%gl%%g ?se de
the tapiewishewingdhesstateiof the completion ofdbhe alignsnent ofttwiciageit 40.

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

s&%ﬁd_ oW f?éﬁ?ﬁmé%%a‘ﬁ@%ﬁ?’@. e s W@V\?E%‘\?\/f?@ﬁ%@%@’t’@ four
imagQ'JONLimage sensars [aised from.the state of E1G 28, F1G. 28dSAVIBW, neag
showing the state of positioning the two iImage sensors of the first column
501c and firssronranddirst colymrsandosecund o ahovedhehalignment. rail 501b

system from the state of FIG. 27, FIG. 29 .
on the Y-axial rails 501la 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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IS a view showing the state of insertion of an image sensor in the
alignment system from the state of FIG. 28, FIG. 30 is a view showing the
state of 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

the ranefeolhEPRIEL HANLE iBR ShbWing the SIE S siinTEga erdofgs toader
unit @ised from, the state 9i£lG.: 30, F#G. 13248 %Hﬁﬁ?@ﬂpg%@géﬁ%i@t@foﬁhe test

running tests on four image sensors from the state of FIG. 31, and FIG.
unit 3BA and FIG. 33B are views showing a centering operation of the contact
arm by the lock-and-free mechanism in the first embodiment of the,

pHeEhtiftettish NGtEXRECEIGS TG EIEN 238t Fi6 Pe-to E16 35478959/
pefoiSCREMalic, rasssactionalews.of the tesiupit. 30, seentoward.the, rrc. 21,

X-axial negative direction in FIG. 2. The movable head 312 illustrates the
the tAxivableh#ad3&2 mtheXo-bxiabpdsitivecdirebtorindi G Zymdlettie 310 over

alignment system 320 illustrates the set of two alignment systems 320 in
the Cﬁﬂgaﬁ’éﬁﬁ%&sﬁ% “HffecHon W@u@?@%ﬁf&?{%g%’ﬁ%@ SERSBIS BT 1mages

of thé '&QW&%HBQ f{%d@ . FT'I% i g Iﬁf%%nﬂ&&ﬁ%aﬁ%&?e@gy i?ft%esg'g&%ﬁ%amera

Image sensors DUT of the 49 first column and first row and the first
312b delumap@rksecond-fewiwite therdaiagesensors DWE shewratithelefiontrol
in the figures show the image sensors DUT of the second column and

SyStefitst Yo bl the>SEE6AE oIt 2Tt SEBBNET W (SaeAfor Eortatt dtnen the
jmageilgkef'%&é'%(&%ﬁi'%&% gg'ﬂ%oﬁﬁn%g ‘2]{%@%1{%%0%9'”“” and first row
an co r

1
the seco umn and first row overlap with those of the first column
ang=second rewxand the second tlumy afelisecond tow csabsenotlhle heads
shown. Another alignment system 320 is provided at the far side of the

312 Ffishratéd ARHIRENT sYEterT3260 DRR VeSS AR Estert, $638eRop L fer 502
is extupiaiedh LAl NGl XY AAANNEYOn SYSIAD AL MSES JQUINEHON RAdR, 31

501d to pick up and hold four image sensors DUT on the feed tray
are ypesitionedat the dopmuostdeviet cfaifeaddray stockers4DUTobthei sénsed at the
wellssgoggg%g nf:ithgoxhovable part 502a of the loader buffer 502. At this time,
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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Next, the first XYZ conveyor system 501, in the state holding the four
image sensors DUT, uses the Z-axial actuator provided at the movable
head 501c to raise the four image sensors DUT and slides the X-axial rall
501b on the Y-axial rails 501a and slides the movable head 501c on the

pushss 5kt Paif 5011 néVe e ToadEFEnit 5.5 tfther, the first XYZ
CRRURYOL BYSlem 5204 Resttins the sensars abave inevalls 5038,0hheryator

heat plate 503, extends the Z-axial actuator of the movable head 501c,
313mandoeledses thedactoniofethersuction pads 50kd texdeap € imapealignment
sensors DUT in the wells 503a. The heat plate 503 heats the im

SYSLnEdt B F6% %d%ﬁﬁt%%u@aiﬁeﬁ%ﬁgﬁﬁ@ﬁrggiw second
coluf? %%%Yﬂisé/i‘?‘t?g@: ‘5’1991 Qg%@%@ﬁ%%ﬁ%é@&% 3RS %é@[ﬂﬂformation

moves them above one waiting loader buffer 502. Further, the first XYZ

- captuosyeyprisystetn S0 -pesitio i tham abovettherhovablgspartb@2aiafoneit 72
waiting loader buffer 502, then extends the Z-axial actuator of the

of thRoGsBle hbaeP501e arty Fé@asés-the suction of the suction pads SOId so

a drop t uLd sensors, PUT, i I ed.int

to%egutr'faé?é %?%ﬁeér#g@gﬁe]ﬁe pﬁaérf 5%5’;1_%1?)(%}%\?%0[%%% %u%%ggfvgg%x?gd%f the
centihe Xaxiabaciiaioab02b avhiledielding thedout image’ sensorsd) Taandoutput

moves the four image sensors DUT from 50 the range of operation of the
termipgtR VB Wnvéfoi B9sRmcsGret tHeloader thit JorE i@ fangatorn by image

proc é)%e.lr%tion of the YZ conveyor system 310 of the test unit 30. Note that,
When the type of the image sensors DUT to be tested is changed, before

orsimyltanesus!y withdieraboveioperations;asshawsind-16: 212 thelculates
test unit 30 moves a movable head 312 of the YZ conveglor system 310

the sgUEPRREIEGHRCEPAHS I UneRaSES aE se6nd Elmend 2B o kaphwelinate
et B AR LU GO B 0L R0 OIS0 e
of tHbegentiat contiplsystemrand-thenpositions and: pesturdsofshehe position
and pggg;afé gg rézc?}?%m%rc]gatehgensor 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
position of each image senscr 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

WBQH




images are recognized from this image information. Next, the Z-axial
actuator 313 provided at the one of the movable heads 312 of the YZ
conveyor system 310 positioned above the loader buffer 502 is extended

and cg g a?t&onlig %Hgtlg\? r%l%% %L]i%%porgvjcqieed af&gglrpova?béeahe%gx% t%;{:'% lines.
Usédto pick up and hold the fourimage §8ns6rs pogﬁ)lone at the

Note wells BR2¢.ekthe mpavablerpan&i2a of theroasterdoutier SO2hHAt thissinensors
the image sensors DUT are picked up by the suction pads 317c of the YZ

DUT wigGriRSiC s jonsns B0 an thie $indased bpposié theiomghere@ivpiy terminals
surfaces RL. Next, the movable head 312 rises while holdi g

o DT by he 7 SetAa S5 DoviOB Bt e oL~ ™

anothBead-31d; Next, asishewndnielod2s e M4 canveyoraystem 3 @ slidasation
the X-axial direction support member 311a supporting one movable head
of thg]amytheneasvalrdais Bl 128md pdsitions the two holding side arms 317

of the second column. and first row and second column a econd row
%gﬁlgﬁ%e t{ég}i/:stlesma %rNtée;e(dc a ntq)ls SEF(E ggzﬁ? %E oltént of

ere £
a ove’a‘r"’w men , as shown'in he movagb

deviaRead 3l2extendsthe Lraxial sagtilatar 313n WhEkRbY: aRdageTSeNsSer respect
DUT held by a holding side arm 317 is inserted into a first opening 321a

to thdopnédadn e nidvaliiestigel 801 efutiee Affhiterrsysieari320 Brigeheidering

abutting memper 317d of the olii . side .arm 317 abuts against the
the i SRR TSP G AR S S0 Bt e AagresPi b
imageb¥éhRredetermined pressure. Next, at step S100 of FIG. 24, in the state

with the Z-axial actuator 313 maintaining a predeterminedpressure, the

fifst cpposral 3260f the digniven - systerrr320et eptur dh thanimugesfofieéat ion

o e ST 3015 DTS 0 sseond <ol B0 L 0 SH 25000 oo,
so thEamRra3261saentio the nage Rrocessingdtil 72, ofihe.caniiabheanlfabr the
system 70. Next, at step S110 of FIG. 24, the image processing unit 72 of
positgmn and posture of each image sensor DUT.

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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central control system 70 extracts the positions of the input and output
terminals HB of the image sensors DUT from the image information by
image processing. Next, at step S120 of FIG. 24, the image processing
unit 72 calculates the sensor center position DC of each image sensor

0T CHUTARGBIESF the COGrdiftaee SXIDA bf e PTG Ordnate dxdSirageneh

sma11Hpage sensor DUT from the positions of the extracted input and output
terminals HB and calculates the position and posture of each image
semsorDU Ronthevimage captured by:thefirstcainere B26cNote that thertact
resent invention is not limited to a method of calculating the position and

TS ShlturBoF 858?1‘%%56@%&9@0?5@%3?&0&5& tﬁ%dliﬁ(b?ﬁ and” %L%Et high speed
roveni§fMinals;HB.and can also caleulatethem based gn.the, ebip of the. image - -

sensor DUT. In this way, the image processing unit 72 recognizes the
of theefativaqyositiors of EaehdmageisensorDUduwith respedtiala ¢intattcpartimage
301 based on the chip CH or input and output terminals HB of the image
SensoLEnddf D3t & #reiRaG8dnformation captured by the first camera 326,

SQRPOr Gortach can, g preyented even %&eﬂﬁ&gg%i%ﬂ!i%tf%ompares

from the chip CH or input and output terminals HB in the image sensor
the pBHiTidhe metheskohcalkcudtionof aneofdthenarditateaxds:Diafarend the
image sensor DUT, for example, comprises, at step 5110, calculating

POSL1tAaRPORIAOTH HFss PARIRG tHIBEGERP eENtETS of thENR SRR biRputE this

rep BURINGIR LB IOIMING. lang colymns | exfracied jppdt andoutpul 55y oy,
o terminals HB forrglachico%g‘mn SZQ%r%tggﬁulatmg th(te average‘éi)ir‘}g:aJ o%th% ®
aligrphuralitf of approximatandihesic Notedhat éhe prevision ofdhespositions

and postures of the image sensors DUT with respect to variations in the

poitions ™t teiRpt ARtrsuii ReffinaRs (B EhGseirprodastion ot e the
image!FAOBRNANISIT IR UBREOYEL0X CAGUIAING, 9201 LRI anera

axis by a method similar to the method of calculation "of the above one
312b ooerdimate=axisA. time of change of type of the image sensors DUT. The
positions and postures of the contact parts 301 on the image recognized hy
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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Here, when the test is a main test, at this step 5120, the amount of
deviation D of the optical axis OLD of each image sensor DUT with
respect to the optical axis OLL of each light source 340 is cancelled out

of £l fRNSIdenng the amapnt qf %‘éaﬁggi@:ﬂ@r@@}{@tﬁ%@@é}@% Rosition apd: .o«

posture of the image sensor OUT. As opposed to this, when the test is a
partsprEest, the amount of deviation D after the change of type of the image
sensors DUT is still not calculated, so the amount of deviation D is not

cBREIdETEFIHFthe-aIGREBR 0 the POEITEh ard Fosttfe of ealt imagete the
+x moe0s0rPYE. In this.way, jn the aligoment,gf the positians of the; MAge o .t ; on,

sensors OUT, by considering the relativé amount of deviation D of the
and -gpticalaxisnQlD e dchimage-sedsarbDl biwithsespect t@ the aptical
axis OLL of each Iiight source 340, it is possible to give the alignment

sistEm 350 $5FRIighRteRE Stihe Bositioh 6FfHe %n@&&téﬁﬁs%’f@%s@j sends
Oe%s uQL‘ESA@fF@e §§£’§§1ﬁ58% UT withyr E&B«Eﬁ%ﬁoég setting
e g

to thgnyti‘%é%k%p/&p%%k
contact parts 301"the function of aligning the optical axis OLL of eac

in thédightesouree 340 anddhe-opticakaxisCRLR: efreaiBimage senser deanshsors
there is no longer a need to provide a fine adjustment function for each

DUT ofightes Sefe 340, S thatithageSeRSoratsst Bppiatis Feambe st BeeanA rov-

me Y325-A00 (e image senso les! apparalus. L. gan be reduced n.Costln . or o
partlcula?’, in {he present em[?ogimengsfour image sensors Ware ’

per fosifRultaneeuslyrtestedpsaihedight:sau cess340 cambeasangedine3 of the
proximity. Along with this, the pitch between the contact parts 301 can be

lock-pafirdetParitPthe pitdke betivesifhe Eoriattiarre B 18 sbrieseoReml sms 318

are s{1SSE %%%t%%te%a”éaié?’ 301 can be reﬁé‘%%%nsé’ith%gkacg% 020k %%%t control

apparatus 1'can be made much smaller in size. Bl er, ai%ng with the
systedboye narrowing of the pitch of the contact arms 315, the contact arms

315 themselves are reduced in weight, high speed

Note that, for example, when a recess 31l7e is formed at the abutting
member 317d and a projection 321c is 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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movement of the YZ conveyor system 310 becomes possible, and poor

contact of the contact parts 301 and the input and output terminals HB of
the image sensors DUT can be prevented. Next, at step S130 of FIG. 24,
the image processing unit 72 compares the {Jositio,ns and posturEs of

8170 @hdi Gortact PESOT b e B 7 Bowiioms B posiures Bpstions

and pBachmage sgpsor b Tlnthe qamparisen ofihis Step-SI30 pwbentheor the
positions and postures match (YES at step S130), the alignment of the

contagvsitiort of i imdgevsensortDWiE ¢S englediCNotesthet the/ positishsarmd to step
postures of the contact parts 301 on the im%%: for comparison at this step

5140 %6%@%6?8%@%@88@%%3& CBTSH AR Ee3 teS 245°
possime gfchange efupe:nf %%Q@@oée%%i@%eyﬁﬂ%ﬁé@eé 8Pdceed from

postures of the contact parts 301 on the image recognized by the image
step protessingeof 18 Image proctessingtunit pRsredirked withrthes positionsessing
and postures of the first camera 326 on the image. FIG. 25A shows an

Spéede?gn?ﬁ}ﬁ Jria e aRpmayiy ¢ exticted input and output terminals
HB qfanimage sens LU L befors aligpment the calculated SeASAN that the

center position DC, and one coordinate axis DA of the image SenSor DUT

| positiofreonvepiencerdsamelip BiEg25B)sdiatetitatriieloepteripdsitionandostures

the XY coordinate axes of each contact part 301 on the image, for

of thediRRdmehdeARtexpnaficA™ mdtch aﬁwéﬁﬁ@iﬁld?r?ihe%%@??ﬁé?%%@ 1G. 24,
the C%V%hlfgi %ﬁt@!}l %)55 1993{91[&6(,13 a@%EEQHUSJH&H %'P%@t%ggg to a lock

en the positions and postures of the contact part 301 on the image do
statengienater-thadpasitenseahdiestsressofthelimagesensaeDdisN@ BUT of the
step S1300f FIG. 24) , at step S14 0 of FIG. 24, the image processin
secongnfiofTRAIElifAtES T fite Hii Giils B afigRMEh CRIGEReATOr ROVEThERY in thERS Y2

convebcdXiadhand, Ysaxial direstians.and ¢4 Pt%ﬂgnxazb%%(l‘%ﬁfgfaéfs%%ﬂ‘ ke B8t ro1

positions and postures 54 of the image sensors DUT match the positions
systean@iOppstufesnef thenconlachpaite830his instruction to supply air to the
lockingpistons 3183 of the lock-and-freemechanisms 318 andends thealignment
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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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 direction, and
-y rotation in the 0 rotation direction about the Z-axis. Next, at step 5150 of
F|G. 24, the ceptral control system 70 sends to the.YZ conveyor s .
secor o Caten a0 & P 0 107 SR T T e B | Foteting
the dRekipnddreernechanisms 34&heldisg the imagersersers: DT afdhene first
second column and first row and the second column and second row.

coluthany Zeepveyorsystermiisstleohitor systad 8Dopasut dH thisdnstaveieH. 320.

pgriorms control for supplying, air to theé%&@@%‘§$%ﬁ 183 0tMe . o axial
Ioci-ahd%f'sree mechanisms antfa erthe Iocef<-an -fre@ mechanisms

actuadkd 3 sed indhe freg state sendsa eampletionsignal i thgeiak arm 317
control system 70. Note that, for example, when a recess 317e is formed

into at feHbowr naetber B1Twdndaprojeciion 32 stagdormed hitibr alignment
mayable stage 321 in another embodi t of the present invention, t

oy Ot b tre B e ot et 17 AR e 35 Fo g 217 abut

aQaiﬁ@Eiﬂ@%@ﬁ%t@%%g?@@Q@%%ﬂg'i@%ﬁ%%‘%f@&%ﬁez%]5@@ﬂ thesfreestategainst
before engagement. Next, at step S160 of FIG. 24, the central control

it bwystemederereived awomplation signal from the YZ conveyor system use
control system 80, then transmits the amounts of alignment Qaliulated at

5146 (3 G aGrimEntSystdint USe ERTOT SYRtaHT 90 Furtet-thg Lor 313
maint@ligNmen; System Useiconirgl-sysiem, 96, a5.shewn in-FiE-26. drivesthe, the

~ first drive motor 3221, second drive motor 3222, and third drive motor
Y7 coB22@ofthetanveanit322-0fthetaligiimentd systeni820ddsedstathee control
amounts of ali%nment for the alignment of the positions of the ima

image
SYSTELASREOOT THE BigRAeHES)Steri G8e cdroP <y/steny 90 tr%%%ﬁ%tg fghart
of Freompletionsighaliodhe.ceptral coprolsysiem[Qwhen the dH¥e of the first

operation is completed. When the alignment by each alignment system
colurngpend completedy atrstephs5first column and second row by an alignment

system 320. Note that this aligmment work is substantially simultaneously
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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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

of the HQgums.to step 3140 and caleylates the %re?gu%%@ AR A neid. The

alignment. Note that it is also possible not to perform the comparison at
Z~axithisstep=3b70 HrH toproceesd foayStem5d66 istep:3¢8-dueto thisgitment

is possible to improve the processing speed of the flowchart shown in _
systep)|@2%4 Yhdh e EbntHarSon s stapb F D SR GPeA TR / iSjadGed thdt® 155
initig!l,e s;%%%igpns and postures of the image sensors DUT and the positions

and postures of the contact parts 301 match (YES at step S170), at step

Sk8e:af ElGe2abe=centialcontsol Systemn: ¢0reansanits: andristtuetidmder four

setting to a lock state the lock-and-free mechanisms 318 holding the

imagejfghadensbrs DUT ofthelseéoht SRS atelfirst row and the second
Son . aecond o Jodhe X 1 CNEYRL BIEILUS A LORKQL Y BleM vy
. The YZ conveyor system use ¢ontrol system 80 performs control
systchased o8 His dpstiacting to-supphhall te-thesdeckingpistensdi8dafidhanle head
lock-and-free mechanisms 318 and ends the alignment of the positions of
312 repe ihagersénsorsBUIFSNbRathaPthe abbes gty wsheigperating rate

of th%imultageggg%gxggg%e% b thectwo]‘_atlignment systems 320 with respect
fo the two IMage sensors BT 6F the second column and first row and the

sesendreelymraneksecong:rw. YWhen the aligrmentatthe pasitions efpport
the image sensors DUT of the secondcolumn and f irst row and the

menbegeddhd cONMPRrantSsddsnavsNbiLtiealighhdefl SYstekTgBDDlisrails 311 and
. _completed,.as shown in FIG, 27, -axial actyator 313 of the,m ble
pOSltﬁoné) %gﬁ rfacfgé:sjfﬁ%gte sansbHrs ISB% %e?éﬁw%?e %Hg;l/ilon af:clis. %‘Zc of the

ead our Image sensors I are ne

frontZ=a¥idl Aehatar3ddlis davanioomave-theimaga: senseradaaw@srons the
the alignment systems 320, then the drive unit 322 returns the movable
test &gggk %891 to the initial state. Next, as shown in FIG. 28, the YZ conveyor

etem 100%es he fRovasle AL Il AR ne RIS RS W huci a1
by the pitch between the base side
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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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 first column and second row finished being aligned above an

distrifytrment Shstem 5561 K, a$EHoRRInTERESDY, te Movabe 851t o
devi£246RUS e gaxigl-actuator 3130 insertan image sensor ET held,alaspect

holding side arm 317 into a first opening 321a formed in the movable
to trstage-324lokthe alignmenthsysternt320pmakest thetabutting Figmbe? 31ndthis
of the holding side arm 317 abut against the movable stage 321 of the

h
way, SigRfBRteyStemase aid pLSABLAGHIREE T By A JE0BTeRAMEY CaLculating
the rRIESSUE Next-asshawn in £IG. 30, in the state with.the Zsaxialactuator oo

313 maintaining a predetermined pressure, the central control system 70,
DUT bitwedyah corveyerisystemn sisgredstroltgystein @0 and theakgnmendUT to which
system use control system 90 perform the processing of step 5100 to

iigbf_stéﬁ %@Wth@ﬂ@m@%r@%l@?%%&%ﬂgn the positions of the two
~ Ima %8@28@9%&91( thedirst,column and first row.and the fshcQlumn.y, .

and sécond row by an alignment system 320. Note that this alignment
 in theorkigrsuhstantialhesioslianeeusly execuieddydnedws plighrastarounts of
systems 320 with respect to the two image sensors DUT of the first

dev %It S fiFSPRW iRfthe firsFcshmi dmtl SEContProW Ficteds Welixis O
of eawgeﬂér:@let tggtx#tscg @f@néﬁét’t%%sé%%oséazlo fg;:fsl %L%A’dftg%&m% eg fsensor DUT '

eviation D of the optical axis each image sensor DUT with
substHespEeL 19 the:optiead axisiQhlpeteashdightsausce 340 isgancealted By DUT can
considering the amount of deviation D in the calculation of the position
be exgqifg¥sture of the image sensor DUT. As opposed to this, when the test

'%Nﬁefg'{ eéﬁétf‘&ﬂ?raﬂ%%@té’é%@@t'ﬂﬁr %ﬁi@ﬁrﬁgggr&% gé&p%}% Q"A'e conveyor

image sensors DUT is still not calculated, so position and posture of
systeeaebldm@gae sensar B4 E areccalettatet] Withauti dedsidering theranieuntefi 312
to ra?é\éla&l%n‘r%sted four image sensors DUT while 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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The alignment system 320 completes the alignment of the positions of 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

holdipgi Rt e ZoM%iaradaat5r ST mave St Tnbye SeRsore U Aty MUr
from @ f@ﬁ@ii%‘?}g@rﬂ%%g%éh?@ the foys upit-324 retunsthee test unit

movable stage 321 to its initial state. As explained above, the set of two
30 toaligamemosy stemsc320 abigrstioure irrge:desbrscDavby & wstadnfiwo of the
operations. Note that in the main test, while one movable head 312 of the
unloaﬁ%%&wefyoﬁo system 310 is aligning the four image sensors DUT, the

ofharmayable.head: 312 mung the test akihe testhead, 3004 herelyoe of the

improve the operating rate of the image sensor test apparatus 1. Next,
secorthe&X¥YZ comeyor system $00 shoestthmXdaxiahdirebtiomsoppen méhaefl2 is
31lla su(gportirlg the movable head 312 on the Y-axial rails 311 and

extengediid e fobH e SERIBFS D 0T AR ST HHES Gt H Y317 BPHe 602C
pick fipnt.end of the.m %\4@@@@&9&%%05@&98;9 Lﬁtﬁogx&%ﬁmé% Ofib&e11s

test head 300. Next, as shown in F 2, the movable head 312 extends
602c thé Zraxiabwatilaton 3t 3aolmake thesinputcani outpatterndidials HB of the
four image sensors DUT contact the contact L}zins 302 of the four contact

PR30 E GRABRIFRakIY BYe e bRt BUtptRIERRAINAR FSbRdherur image
Sensd.géa%%ﬁe er%gird‘foﬂgﬁcéﬂgez‘l%%@ﬁ %&é@gr -M%%%yt‘ﬂg%ovable

this having the light sources 340 emit light to the light receiving surfaces
head Rlief,the image-kernsessi BUFaahdavhiesdoing: so-pidfingzdrid 601la, slides
outputting electrical signals from the tester 20 from the contact parts 301

the reyiRe fpRant’ oGtpt tBRmnaR - 1B TG thePiMag*8ensors BUT HETddr® ~our
mgé@@rggo‘i‘g%%\%gg eﬁ.%§@f£t@§€9&§l’¥r£§$§%gcker 402 of the sensor storage

unit 40. Here, the image sensors DUT are placed on the classification 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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Here, where the test is a pretest, the deviation calculating unit 71 of the
central control system 70 receives the output signals acquired 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 ,
SIORARL i AT thE OPITAT AL L o e TOHT oLy CE- a0 HBurRgement

of +128 gigtsbutioneithesiriking Hohtand thereby catcujates shevamountiaf. 34a to

deviation D of the optical axis OLD of the image sensor DUT with respect |
FIG. ffthel6piEal 3US O SFEHHeSRERCE6UCR340LBREVHS TATFIE AD-NR FRRroxmate
Wa)él)hthls amount of‘de\{llgtlgrr; dD can bée gccu_r.alglt

ely determined b
Cented E%nagn h‘%l}:ekfaﬁ% amount of deviation D c?rjlﬁe%p%%?g%esgoath&e ourer

circthedmage sensps DU hased:op theselecticad signalsrouiput frem dhBodiment,
image sensor DUT to which light is emitted from the light source 340. As
but @gdesedioathishaienthetessis PdMaimtdsicabiaylAneacHbeve, 1R fie point

alignment of the positions of the i DUT, th t .
that UTaTaTD APE Aon e B RE e S s RIS BHL S SoR-d R es pide of
the Ofgachdghtsource 340 ancdthgrepticakaxigiOLD of eachimagesensafhe chip

DUT substantially match and a high precision test of the image sensors’
CH. DUT can be executed.. When the four image sensors DUT finish being
tested, the YZ conveyor system 310 uses the Z-axial actuator 313

provided atth idvablle hEad™E (iPPEISE the te kPt image Sehidtrs™ 0

secoldwhile.Rolding them slides the X-axialdirection,synpart member and riG.
311a supporting the movable head 312 on the Y-axial rail 311, and

36, tpesitions:therdeltl fow magectensos DUT abdvaate movable partge2mvable

of the unloader buffer 602 waiting in the range of operation qf the YZ
SEa0T ey SyIEIT BEBTRIBKI HE THBVABIE fiead 312 EXHehiS e Foarieor tost

appa ALLURIOE 313-andseleases: the shetioneithe suctind Rads 3116 8888 iration

drop four image sensors DUT into the wells 602c formed in the top
is thzurface ofithie:movabliopatt@02act the configuration of the image sensor’

test apparatus 1 according 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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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 lock-and-free

mechanisms 318 so as to make the centerlines CLH of the holding side .
comn g S ok 1116 HEFRONFGE CLR o b 10BE S S T 17

SO as

1ineda centesthe holding, side-captactaimes3ie Nextathedinloaderdufier 6823tact

drives the X-axial actuator 602b while --59 holding the tested four image
part §éhdorSiBUTamioves thesmagélsénssls DUTsfrepthé sangd dior example

o m@‘%ﬁgrﬁég«% ﬁoit" k;%ﬁYe%S %%%%r/]%k/or s:yisatﬁma}?g%gl(if the test unit 3(% JE% .ttt1e range

conveyor sy%%m%di%ﬂ%% Unicader unit

6@y Nexlythe-A:aiab@etustos providediat the-movablepait6G2cat #hes HB led
second XYZ conveyor system 601 positioned above the unloader buffer
out t60Zis wxienited andfiws foarductioypadeeolvipwwdettacthé movapierally

part 602c pick up and hold the tested four image sensors DUT positioned
carndh e IR 602U S rEAbIE B B0ZH b8 LB R DR 605 = the

+ime NEXG ABE SECANA XYL copyeyor system 601 isesthe dested-founimagesrding

sensors OUT, while held, by the Z-axial actuator provided at the movable
to thhepde6eht, slilesithenX akiakraivédiborild Yantiattaise®la,'siidey such an
the movable head 601¢ on the X-axial rail 601b, and thereby moves the

UPPeRGOR tRTge SensthEDRT VBT A ekt itioh Ty Stocker 462 3¢ tHpge sensox
ouT' SERRRRSIQrage: kit 40. Herg e inage sensorsRUEaeplaged onthe et the

classification'trays positioned at the topmost levels of the di f fe rent clas
frontsiticitiarf tténe steckers s402 incaccardamcel withsthid Tedt rdsults ofther contact
image sensors DUT. Second Embodiment FIG. 34A is a top plan view

317 ghgwing andiade SRsot unte? et ot an BitRgge densdr testapparatr = 30+
are cAREQing 19,asecend.embodimentof the present; lavention.H1G, 34B4ds a17:3

lower plan view of the image sensor shown in FIG.
of the upper contact 317f, and the input and output terminals HB of the image

sensor DUT' and the contact pins 302 of the contact part 301" are electrically
connected through the sensor side connection lines 317fl, 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 centact, 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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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
agROting 1R he.second embodimant of the nresent EMeNtien el GnaGSensor
a schematic cross-sectional view showing the contact arms and

test aligammEntssystentsipigheo intage sensor testapparatus ascohding toithgG. 36,
second embodiment of the present, invention, FIG. 37 is an enlar%/(}e:r(]j '

PUTY with

POs I ORENAtTc CPBES- 8B BREP Ve W oFaRUHEF COnfist of L5t R
respRONNIRFIG,3P aRgLEIG. 36,apd FlG- 38 is.a-plan.view,of theuRRer surface

contact shown in FIG. 37. 60 First, explaining the image sensors to be
321e 'testedrinstid sécond embotintgrts of thesgraseritinvention, tis imagehe first
sensor DUT’, as shown in FIG, 34A to FIG. 34C, is a CCD sensor or, ,
openigqdd3ensdr it SR CH bR s £ th&35bprkta e cSel Partcarred

on £n28dWithjnpyt and-ouipubtermingls Hia ac@%%“%?@i‘i‘ﬂf M8hce 321e! by the
circumference. It is similar to the image sensor DUT in the first

firstembedimend, abut differs fronhthénmagesensotDUTdarthesfirstn the carrying
embodiment in the point that the input and output terminals HB are led

surtaggrié the Shposite’ SR 6T Ryt e stiriee RENERErE the Aicreotate
it by SIS med a%—%?i@% %!E&ﬁa‘ogk%%}eit@ﬁs indhe.ImAage sensortest,  yore

apparatus according to the secon odiment of the present invention,
that BSisholws icEKIL35 aneris. 536t the sStrietuee ©f the contactarmsidgSurface
and the structure of the movable stages 321' of the alignment systems

321e'350" ditferoin v il SahSoPted{2iparaltRo T acksrding to the first
embodiment, bustberegtof thecopfiguration isthe same as e 1 ain a method

configuration of the configuration of the image sensor test apparatus 1
of teactatdingsig-thefirst-enihodioyent, Beloye, theknagessensppaestus according
apparatus according to the second embodiment will be explained focusing '
to thgniymyihe Goints B diference from the image sensor test apparatus 1

aﬁ@!dif@ {0 @%ﬂ[ﬂcﬁf@p@%%ﬂkg 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 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




The contact arms 315' of the image sensor test apparatus according to
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 output terminals HB of the above type
L19hlof &G SENEBIE BUT REMHEEBARIAE 30 MAEAH U FEFBIMtaE JI70RS Y the

1mag{hs%\ﬂgdg{ !j%T?’?w?Eg E%%gggt'%g%grgg&geﬁ)fc%%@%gt@dﬁg?ggf}q}%n contact

nes 31/1l provided around the suction 317c and arrange
arms COrsésgendiag $0 thednpen and putpuBerminals B ofttherdnsagpes sehsdre test
DUT', expansion use connection lines 317f2 electrically connected to the

metharissraie tofriettiod frids B1712%4ndmstrBhgedto exparid i o the test
methéa\’!%“%geﬁ%@{ %%HH:?&%‘%CGE%‘H Cgﬁé@%%@@&? I téggi%@ﬁ%g%d:‘?ensors

61 connection lines 31713 electrically connected to the expansion use
DUT' denaestionndines3didandvairanged:anrse spanding i theortact pins points
302 of the contact part 301'. The connection lines 317fl to 317f3 are
of didsrhprRed vifdt ékamptetainbiainbtefibfof Hsér RikesiEneXkellent in
canductivity. An image sensor.DUT' of a type with input and output ¢
(oS Pt bt o (16 P APt e TR o sovfacg e
preddibstiiuraly eannat kesdirect browght iigcontact with the-Contact ed from
part 3011 at the time of a test. As opposed to this, in the image sensor
the setappraRiogacediding 16 tHeepreseheembolimetoayas SHaimy edch to the
rest coqt c% rm 315" with such an upper contact 317f, when the input and
(ﬁ?tput érminals HB of the image sensor DUT' picked up by the suction

pagsal tepidhe contactaspl 348" eontackthe dronhendsotthe sepsen up and
side connection lines 317f1 of the upper contact 317f and, as shown in

held PYGIB7CHRE TORRIGIDINS 302 6T ey cbhtabepard BO DL dleccohtaeted Ir thgsten

310 gront %QQS of tggsc%riltpct side connection lines 317f3 of the upper contact
:¥1ﬂp ancPFh@mput ana'output terminals HB of the image sensor DUT'

anddhegentastipins 3020f1he comtaci a3l asereleatricallyiold the image

connected through the sensor side connection lines 31711, eannsion use
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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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 prevention of poor contact, the amount of deviation-

D.of the optical axis QLD of each image sensor DUT with respe Q@e a
9. CEATHAT o O B 2 TGRS0 B 0 o RO Al es ol ot = °”

the cthandhtedigniater®f the enatast pins: 30& 0t theconaetparted0linbatinon is
the image sensor test apparatus according to the present embodiment,

not 138KRSWRAPRIG. 33aRe iR setmda thet dhadasdsi@iabtorareges of
. 31713 of the upper.cantact.317f contactin contact pins 3 Snased
che e A Bro B, Comaa i i 1 PR bae e g e s

on tHerminalsiEBiedthe image.seasordIUdhe The.gdiametesefthgrcontact pins
302 of the contact parts 301 cannot be made greater, so a large amount
ofeisviatibns BeafrifedildWed. 2 The Abvablestagessae shéhchl compares

alignment system 320' of the image sensor _tes atus according to
e i biBCeA A bARENE a5 AN F IO 36 poutorSing ipdFaRd = the

iment, as Show pasitions thé inpu

positautpul-terminals-£B okeashimage aensar BYF With vesSpeshiathedPRerthis
contact 317f by fitting a transparent carrying surface 321e' comprised of
step ot bxainple Ylaspos Syhthatisrdsindterss thefirbt Offéhing 32eR'. Jtean the

. _capture the image of each image sensor.DUT' carried .on tF\is carryin
pos:xtg, Ef r% D E %aﬁﬁ)grgarS% tacts

GH4EE 8216 HhirotG theLaiRying Strfate 3216785 the™fir

317f 8pdcapHmove thedmage RUTscared-ensthe casring - SWHacsssitions
321e' on the XY plane in the X-axial and Y-axial directions and rotate it by

of the abowetheeZsaxis Bdliversperatimesiof the drive unit 322. Note that it is
also osﬁible o0 embed suction lines etc. into this cargig}g surfa

O Rab hold T AT Al SO DUT. B FIG 38 6 P16 °
the iWilkberaferred toseasstaexplaimamethod-of 1esting-rAage seNsess test by

DUT by an image sensor test apparatus according to the present
the ippssodinent test apparatus 1s 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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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 of a first camera capturing

an.image. of an image sensqr. carried on a carrying surface n
ot o] o SYRE T HE Loctias St AP BF e SHECeR T eraree on the
amoufts Aldsaview shewing dbe.stateiehpositioning ofapimagersensehate spect
an upper contact from the state of FIG. 40, FIG. 42 is a view showing a ‘
to theomper apntholding dh ifrage ispnest pusitionedefasmtthel stapd ot FlGrasmits
and FIG. 43 is a detajled view showing the positianal relationship of a .
= o bG8 CERSHF A SOt Sy ertt 1 e s B eTcosgg ot on
is odiiemethodof testing image sensors DUT' byan image sensor test
apparatus according to the present embodiment differs from the method
offestipimbgeséhsors DT areordihiciosthvg itfag dsepsoreesprs DUT' with
apparatus 1 according to the first embodiment in the point that, along with
cesDGL M Er R a GELARIS 1B Of Do iU SonEarS DU, Barg ey and
corr@Ht 1adhe opposite.suriacestoihe. 63, lght rereiung-sifacesPLe 1s ﬁossible
provision is made of a step of positioning the image sensors DUT" wit
to prespecttotheuppercontacts 3 7 oftiescontact smnss B84 {Eleps 81t with
S80 at FIG. 39), but the other steps of the test method (steps S100 to

inpuisHRE A BE SATNAFIG B0 RS St BRPESC athod it Tifsghe gt

rece 8MRQdiMent -Belew, the method of testing image sensors DUT'in a
second embodiment will be explained focusing on only the points of
differéhee with the tesometh e inrthedirsteibedifient. tr thessarmewang image

as the fi[st embodiment, image sensors DUT' given g)gedetermined ,
sensqrar il stfess rﬁ?&ﬁ@ﬁﬁh%%@%% ﬁ%BP@%Gé’%F@Cgﬁ)&?edfﬁ¥mt1?ﬁed§éf>€§o?nlt 322

of eRAraget A0 of thehandler1Q by @é%ﬂ%ﬁ%%@@fé%é@ the destuait 3%irive

Image sensors DUT"' supplied to this test unit 30 are picked up and held
unit prthecortast femsiB16!of & hrovable/heads8i2anfthe? ¥Z' conbveyrage sensor

test S%J%Spatus 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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310 by suction pads 317c. The four contact arms 315' of each movable
head 412 hold the image sensors DUT', then position the two holding side
arms 317 of the second column and first row and the second column and

cand r. boye the alignment system 3 . h le .
o e S ) A A 513 Sl reiadoss 8 St O e oo

as sieuelion pads L7 cewhaieby;as shavin indd6G:401138 Imagersepsoie contact
DUT" are placed on the carrying surface 321e' of the movable stage 321

arms oflthe alighenEAt SYRIERFS2 PN SabSie p SO BRGURG R d thagergp - the

. each ima sor DUT' carrj 0 reying surface 32le’ of the

lmag%%%ﬁ% gf%’g’gn 32%§ |§L%%p%%§$§%@ %%g%lrcg}l ?gr'nera 326. The image
inferraation:-capiunes bythe-frsicameraB2bisransmittad tméie dsmage 510 to
processing unit 72 of the central control system 70. Next, at step S20 of

570, £hs 139oheshngs plocessmyamit 7orsité dentaprscontrol Sysiereyrontacts

extracts the position of the chip.CHPOfIhe image sensor, DUT" bé/im € ords
378 b i Hom the fage Hfolalion nd, &t Siop S30 0TI -6 9047

to trealsuialesthe pesitiemand pesture.of ihe image senseribiils based ahe image
the extracted position of the chip CH. Note that the present invention is
sensewd lMitedwbahatnethodsoicaltttativg the Positionscsnd bUstupds Bie upper
N 1:th% i ge sensors DUT' based on the chips CH and may calculate them
COtbqiaged on the outside shapes (packages) of the image sensors DUT".

Next: at siepvedf9f, FiGrB39nthednage. RracessingdinthAZ-Compates tihe with
position and posture of each upper contact 317f on the image and the
respgsgsitior-bad ppstur ot edch Thafeseascl DU Imtisalesrhpdrsorat thigs of

the X% 554@‘);’15"%@?13% Rositions, and :Té reeﬁgé%t%@( > apstep %ﬁg)vts£h%e with
POSTGIING Of the image sensors with respect to the Upper contacts

the s3&ffends:dben hedoutine Ieceeds: 1end Hik offilkk:39 whemedh@age sensors
BUT? ,pgzlgggim in FIG. 43, the distance 1.1 from the front ends of the abutting
members 317d of the contact arms 315° to themovable stage 3217 of the alignment
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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of the image sensors DUT" are aligned. Note that the positions and
postures of the upper contacts 317f on the image compared at this step
S40 are calculated before the main test by the image sensor test
a atus is ed by pgasitigning the .contact arms. 315’ o}
e T L A et it 0 oot o X Heaiez00.
Next Uppertomacts 3d= mrthe statesaot holdingthe image senstrs DU BHygs the
the first camera 326, and performing image processing by the image

cont 357 cekdin GURRT 2 WG e PositoRS ARG FOSERES oF e dpperdbimaatact
_ . : e the.
with %8§8Ehaec£%g%:%s?§%t%% %%%tgﬁtgf@gé%%g ejSO?f th%égkae%?sc%{ésg%ut and

not at step , at step S50 of FIG. 39,
outpihe dnagepogessing ¢ifiuy 2 ealpulaiesdhe aumouwts of eotreetian v connected
required in the X-axial and Y-axial directions and e rotation about the
to the gorteraiamakeé e pusitichs S PestrbsoEHEFRabseRshPsS 7L T
31.;,féDUT match the positions and postures of the upper contacts 317f. Next,
at step S60 of FIG. 39, the central control system 70 transmits the

amoums-of garreiiandothe alignnagnt SYsertUse Conyot syste9Q; surfaces
Further, the alignment system use control system 90, as shown in FIG.
RL oftherivesthedrsvdrvelnotend2tie destmt dfelniotos 322 angahirgignals

eccm {4585 010 3223 f i dive Ut 522 o i Sl St 20, e

i 191
ounts of Correction So as iton the Iimage sensors

sensd2Y THwith fespegt: todhe-upper centaglss3 kAT haalignsagatsystemuse

control system 90 transmits a completion signal to the central control

systerr T0avinew tradeivenparation ' i tornplkdds 1By Fessghizintethé conveyor

relatiye positions of the image se s DUT' with_respect.to the upper. . ..
Yo AR S17T o o G AELAT G ! RN W S FBro g e oe=£1e2
them RAsitiaRS Qftbe-image.senserstDLUT” hased-endhis tis possiklectetr results.

prevent poor contact even when testing image sensors DUT"' of a type with

Note that the embodiments explainedabovewereprovided for facilitating
the understanding of the 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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input and output terminals HB led out to the opposite surfaces from the

light receiving surfaces RL. Further, by driving the carrying surface 321e'

to position the image sensors DUT" with respect to the upper contacts

317f by the drive unit 322 of each alignment system 320, there is no

longer a need to provide a drive unitrextlusively for driving the carrying

surface 321e¢', the image sensor test apparatus can be reduced in size,

ant-the COSEBF HeMage 'SEHsOrRESE apparatis Ban Jé et Whdr rinals
ot 1i58gomenty. eachaliamept system 320 is(AmRleteBLeteR.S Wik tring

FIG. 39, the central control system 70 again compares the positions and
1ighpostuiesbf thedmagesensds-bl) Tlandithe posiicrs andposturesofttheng and

upper contacts 317f. When they do not match (NO at step S70), the _
CULEIGUHIRE fetlifite t6Stef S50 Whire the Tidtessar) amidtinte bt coirBLtiohs ™ nals

of 5816 calguated, Note that itis:alsq.pessiblg not 1o, perioun the COMPArisan smage
at this step S70 and proceed from step S60 to step 580. Due to this, it is

senspossible tetimproventhe procéssingsspeed of the flowchart shown in FIG.

39. In the comparison of step S70 of FIG. 39, when judging that the
positions &nd pI&EresBiihe invide %%9%5‘%%@3}%3@?3 Bokitichs aha®*

postures of the upper contacts 31 2f, match.(YES-aLster S7A)akstep S80 irage

of FIG. 39, the central control system 70 sends the YZ conveyor system
sens310 mrtmstructior: teiholdthepositioned imajesensors DERDY the
contact arms 315' of the 66 movable head 312. The YZ conveyor system

310, bas€d IV IS PRECHOHR HshawR IREIG 45 eRtsnEs tha% gl contact

¢, actuator 313 to bring the contact arms 315’ close to the image sensors
DUT" and picks up and holds again the image sensors DUT' by the
suction pad$i3tiic.aNotethandteitotheigiocessingofithght receiving surface
above-mentioned steps S10 to 570, the image sensors DUT" are
of F5gsitichadewiti Epect to the upper contacts 317f, so in this picked up

state, in the.image. sengoklest APPAAUSI2GAFINGe 1 at i ve 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
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to the present embodiment, the input and output terminals HB of the

image sensors DUT' contact the sensor side connection lines 3171l of the

upper contacts 317f. In the above way, when the positioning of the image

sensors DUT" with respect to the upper contacts 317f ends, the alignment
sensotbthe positions=afethedmageisensorstDUT i3 started] Atgtep S80 of F[Guriace
39, in the state with the suction pads 314c of the contact arms 315’
pﬁ:an up the image sensors DUT', as shown in FIG. 43, the distance LI
from the front ends of the. abutting. mepabers 3174 of the NAGLAMMS position
315' to the movable stage 321" of the alignment™ system 320" and the
of sdistahcege2drorvthetightaedeivind surface s Ridoftheapickethup imagespect to

~ sensors DUT' to the movable stage 321' become substantially the same

sald PPt B hrakitfthetoltaet ats 518" deBceRa ot thid Statd bythe 1a9e
capt@?%%e%%@e disf[ance 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 system 320" 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 S100 to S180 of FIG. 39 is

performed and the positions of the image sensors DUT" are aligned. After

the positions of the four image sensors DUT' finish being aligned, the YZ

conveyor system 310 slides the X-axial direction support member 311a

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 - 67 - -- - -- ----- --- ---- the movable head 312 above the four

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

parts 317f3 of the contact arms 315' into contact with the contact parts

302 of the contact parts 301', whereby the input and

side
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output terminals HB of the four image sensors DUT" are electrically

connected to the contact pins 302 through the electrically connecting

parts 317fl to 317f3. Further, the light sources 340 emit light to the light
receiving surfaces RL of the image sensors DUT' and the tester 20 inputs
electricalssignats rfront the centactpartsBQi sto thednputandautput correcting
terminals HB of the image sensors DUT' to simultaneously test the four

the firage-Sertsors BT Afer the'folirtifftagle’séndots BY PAiisHEw Béinger P2sed
on t %Sk%(i’a%%!%&&ﬂ\{%? SYAtem 319 ejagls ihe.imaog.sense r§a@%-{£ﬂ%@%en30r

unloader unit 60 and classifies them at the sensor storage unit 40 in
calcateardangeswith thedesh resyliscNote that thereinbadiments ekplairfeek 1d image

above were provided for facilitating the understanding of the present
SENSRYSFRIHIEREIHeRY ntit Hovitist for Rfitiad "thé"Brésent invention.

Th?,reziBr%m&%%%%%@o@%%%%ﬁ‘a%%&g%\ées%@%@Eﬂ?ﬂ%i@%@e&”2, wherein

design modifications and equivalents within the technical scope of the
saidpresent iveniionakerexample dheimage sensos tesbapparfittisviation of the
according to the above-mentioned embodiments were explained as

oPtiteatingimiagh SEffsorSAAViITY ictblEnses Bt thé presentiiventioniss of =ne
1iqh%°%89£%%UI§argfe&"B}?dLﬂ% this..Foy example, it may.alse test leng, r@ﬁ@%ggm and

“including related circuits for receiving image information from chips an
outpcalctiating datadforsauid matige feeusing andHurtherrcambingdswittnlensegart of
and other optical means. 68 CLAIMS 1. An image sensor test apparatus

s2 i HAingERPUL ARG Gitbut tBAingls of ifTage Sersoreimorcomtact it -he 1ignt
recSQNRACLPAMS Of g test headl, emitling,, light en light receiving, spriaces of contact

said image sensors, and inputting and outputting electrical signals with
partrespect to input and output terminals of said image sensors from said test
head so as to test at least one image sensor for optical characteristics,

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 test apparatus provided with at least a contact arm

holding said image sensor and bringing the image sensor into contact

with a contact part of the test head, a moving means provided at a base

side and moving said contact arm, a light source emitting light to the light
substeceiving surface] bf said image senserarcatculating means for

calculating a relative amount of deviation of an optical axis of the light '

receiving SuHEREOF St ime" sEHUrb art Bptical &is ot Saidiight o ¢1aims
5 ¢ os%l,’r%e%q{? correclting means for correcting the position of ;aid contact

arm in the state holding said image sensor based on the relative amount

of deviatior efthe-aptieal atisoftsaidbimagesenson caksutatet hysaidapturing
: calculating means; wherein each contact arm is provided with a holding
meangdEPEnitHeidiHePs At iHHAgE nstra ot ide & fixetltd said moving

means, and 2 lack-and-tee means, provided between said halding side,s i3 on

and said root side "arms and able to lock or fre€ planar movement of said
of sholdihgsidesarprwitin rdspedttossaid toet side darnvirtantXaYrplaitg: respect to

substantially parallel to said contact part 2. An image sensor test

salcappatafis B SeCRIMiNEIATAL ff SOTEART SR ifrage first image
cap:SARTEING means for capturing an image of.an image (89, sensor in the

state held at said contact arm from said light receiving surface side and
ansimagerprocessing:meansdor rgoognizing thegsetativepositicn. aofsaidwherein
image sensor in the state held at said contact arm_with respect to said

cacheshtid PartBased Brimagelhfortiation captured by Sdidfirdtiniage to rotate

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 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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capturing means, 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@f saidimagessenserrecegaized by saithimagey cne of claims
processing means. 3. An image sensor test apparatus as set forth in claim
1t bt 2, WiRereil Jaid cafdulalifigiHeansBalcttatesssait retafivé dmbunt grerbers

~ondeviation of the optical axis image sensor with respect to the optical
tda%@?%h %1&9 oRtica) axi %&HS

axis of the light source based on the electrical signals outputted from the

inpLt andzoutputdesminals of saiddmage sensosavithrespect t0.4he 12, wherein

contact part of said test head while emitting light from said light source
SaChoRpaid- tHe IHECFEce RiRGSUfaEe B saft Mg e serLor Tt thE Stateecess formed

at aCORIACUNG,said coNtACE pAtl, 4, A1 ,agﬁds%Q%S@S%Eé@@ﬁﬁ%t}déa%%ieé provided

forth in claim 2 or 3, wherein” said image processing means recognize
withelativepositiorhefsaigkimage sensos ywtnrespeciitoshit coatastpartrojection
based on a chip of said image sensor in the image information captured
O 15-8&itt first image capturing means. 5. An image sensor test apparatus as

Setl@.rth iﬂndﬂ‘il% %Eﬁsé@%{é‘?}@ 5@9 .g{%%eﬂ %%%%@&%‘?ﬂ%y one of claims

recognizes the relative position of said image sensor with respect to said

1 tccontactpatibasetbondnpuhanttauiputBrminalsy ahsaitdnage semsdfidd on the
the image information captured by said first image capturing means. 6.

opL iR image’ sehsoi test apparatliziss Sat forhie diffohe of claims 2 to 5,

whegein tﬁ%%Eﬁ?&a%%i%é‘é@'fﬁ{; provided.with a lransparent GaIVING, ;g 1 nput
surface on which said Image sensor IS carried, said contact arm has an

and uppencontactitor elestridallpeonaesting into 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

72



the input and output 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 70

substantially parallel to said contact part. 7. An image sensor test
sideappatatis asset forthda-any ane of claimst 2016, wiherein thenapparatus

is further provided with a second image capturing means for capturing an

image of 8aid EoPtacEPant dritPsaif image protesdingthedhs tecBghized urther
pmvtgjge@%g\é% position of.said image sensor in the' state held at sfaid contact

arm with respect to said contact part based on image information

captured byt said firshirsage tcaptusing eahsand saithsecond dmagesaid image

capturing means. 8. An image sensor test apparatus as set forth in claim
sensphyiielem SEAER LoHtatt afhdSRIFERET Srovidetr it A Heng rey apresuriace

to rotate 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

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 said 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, wherein said carrying surface

moves in said X-Y plane by the drive unit provided in said correcting

means. 71 12. An image sensor test apparatus as set forth in any one of
claims

728



1 to 11, wherein each holding side arm has one or more abutting

members contacting said correcting means. 13. An image sensor test

apparatus as set forth in claim 12, wherein each abutting member is

provided with either a projection or recess formed at a front end of said
sidcabutiing member, and said correcting means is provided with the other of

the projection or recess engageable with the above projection or recess.

14. An imade sehsotest hppafatiisas set forthin amPone of elbims/ e Besition

of S%%d\l\i %rféns E%Q?CE'Hgt%e%@%{Sf'ﬁéﬂﬁga%”éﬁl%%%ﬁ@i&’ 'Q?{jl %{Iﬂe,respect to

optical axis of said first image capturing means. 15. A method for testing
saicandmage: sensordestanethosldonginginpid i and-agtputderiminadd of ithage image

sensors into contact with contact parts of a test head by contact arms,
caplemitingdighton light receiving surfaces of said image sensors from light

sources, ggdsgﬂip&%ﬂ%@%d@gfy&%gg s&%gricglesg)%@%l&wﬁho@ge%t Bptact am

input and output terminals of said image sensors” from contact parts of
in ts@icktesthead shasdoitestratideastonerimagessensaedarapticaln the relative
characteristics, said method for testing an image sensor provided with at

amovg hst Al St 6f dalciiiating‘a Tetdtive dmdlittoraevitici ‘6 arted 1
saicﬁg fgkﬁ%(&igé g%&%g@g&lg %8?8%%@19@ C&Ix%ﬁga%g% Egeggaf‘{%cogni zed

t source and afirst correcting step of correcting the position of the
in contaci rarmigdberstatednalding. said image sensor based on the relative
amount of deviation of the optical axis of said image sensor calculated in

sait’ cafeUlEang S WHEEITSAaT stcdfredig 3tep Mallies&téf o erein
,in avin %@Lﬂlg'{!&gs @@er§9n§§9&3fglg{§9 da‘}é?éﬁﬁfftc?f 'Hé”\'}%&l&‘@nb& the cptical
non-restricted on a planar movement with respect to a root side contact
axiafmn ofisdig-eeniaci-amvothe seo¥o-plane isubstantiallyin paraltelavithyht source
said contact portion, then locking said holding
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
saldtestheadwhileemittinglight 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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72 side contact an. with respect to said root side contact arm. 16. An
image sensor test method as set forth in claim i5, further provided with a
first image capturing step of capturing an image of said image sensor in
the state held at said contact arm from said light receiving surface 72a
side and a firstaretagnrizing steprobfeceghizingdherélative podsition ofntact arm

_said image sensor in the state held at said contact arm with respect to

in t85iPEahtact Part BusSEF ondragBdrforitatisi captured in said first image
capturing step, in said first correcting step, the position of said contact arm
in the state holding said image sensor is corrected based on the relative
amount of deviation of the optical axis of said image sensor calculated in
said calculating step and the relative position of said image sensor recogni
zed in said first recognizing step. 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 output terminals of said image
sensor with respect to the contact part of saidtest headwhile emitting light
f roma light source towarda light receiving surface of said image sensor in
the state contacting said contact part. 18. An image sensor test method as
set forth in claim 16 or 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. i9. An image
sensor test method as set forth in claim 16 or 17, wherein
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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 ik6de 19, further provided with- d3iagecondamagingaid image
step of capturing an image of said contact arm in the state not holding
sensggid Thiatjersedsor 734 athind friage’captiring step 6f captbifgary image rtace
thdleof 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 pastiorof saiddmage:sgnserwith respegt 1o said contasgt at® position
based on image information captured in said second imaging step and
of sfHAGeIAFOTRTERIOTIEAptiFERIA SERP AR ¢ Tiaditig step Htra sBeendniormation

captifiLecina stop ol corecting. e Rositon o said nage, Sensgrindoe tae, oaiq
hot held by said contact ar based on the relative position of said image

thisenseiguith respectdasaid contact arm recognized in said second
recognizing step. 21. An image sensor test method as set forth in any one

of claims 3186920, WhHERSTRLRESEETIFt FECTGTZIAY Step Pive Félalivd said image
sen o%s'lthoE'hé)fs,%%%ge' MAYEIENRP5N éh&%@}%@g%%}a%%'g %@Eﬁ%éi%wgpositim
respect to said contact part'is recognize further based on the Image
of dafermation eapidingisaidreentact part s244ABSTRACT ANImage Sensoin said
test apparatus that emits light to a light receiving
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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surface of an image sensor (DUT) and inputs and outputs electrical
signals from a contact part to input and output terminals of the image
sensor so as to test the image sensor (DUT) for optical characteristics,
which captures an image of the image sensor (DUT) in the state held by a
contact arm (315) by a first ca %%T) recognizes a relative position

0%%@?@%&%@rtéQéJE@#ﬂ%ﬁ%%pﬁi}&éoe%&%oﬂﬁ%o% BY1i889€receiving

processing, adds aprecalculated amount of deviation of an optical axis of
surfdhe miage Sensors(BIIdy WithTespettirtpus gptitaldxistef allghtrscarce tgnals
that relative position to calculate an amount of alighr%ment of the image

from & wEB-aSh R trives Ative it £322) % sCantfnovegy sensor so
as to@mqﬁﬁ%@g&@%ﬁ§@g§@9g}%§&@8ﬂ§9&@§g&%) Mﬁl&}@captures'

lock-and-free mechanism (318) in e state. 75
an image of the image sensor (DUT) in the state held by a contact arm (315}

by a first camera (326}, recognizes a relative position of the image sensor
(DUT) withrespect tothecontactpart byimagé processing, addsaprecalculated
amount of deviation of an optical axis of the image sensor (DUT) with respect
to an _optical axis of a light source to that relative positicn to calaculate
an amount of alignment of the image sensor (DUT), drives a drive unit (322)
based on this, and moves a heolding side arm (317} abutting against a movable

stage (321) with a lock-and-free mechanism (318) in a frze state.
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