DESCRI PTI ON I MAGE SENSOR TEST APPARATUS TECHNI CAL

FI ELD The present invention relates to an i mage sensor
test apparatus bringing input and output term nals of
a CCD, CMOS, or another inage sensor into electrica
contact with a contact paddprorraéstest head, emtting
light from a light source to the |light receiving
surface of the inmage sensor, and inputting and
outputting electrical signals to and fromthe input
and output termnals of the inmage sensor so as to
test the optical characteristics of the inage sensor.
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Intests of CCDs, CMOS's, and other image sensors among these electronic
devices, inthe same as the above, each image sensor isbrought 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 rec:eiﬁring surface of the image sensor is
irradiatedwith light froma light source so as to conduct a pupil examination

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




changed, the relationship of the optical axis of each
i mge sensor in the state positioned above the |ight
source and the optical axis of the light source
changes before and after the change of the type, so
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DISCLOSURE OF THE INVENTION

The present invention relates to an image sensor test apparatus testing
the optical characteristics of a CCD, CMOS, or other image sensor and has
asitsobject ﬁhe provisionof animage sensortest apparatusenabling reduction
of the size of the hardware.

(1) To achieve the above object, according to a first aspect of the

‘ 'present invention, there is provided an image sensor test apparatus bringing
input and output temﬁﬁals of image sensors into contact with contact parts

of atesthead, emitting light onlight receiving surfaces of the image sensors,

and inputting and outputting electrical signals with respect to input and




bringing the i mage sensor into contact with a contact
part of the test head, a noving neans provided at a
base side and noving the contact arm a |ight source
emtting light to a light receiving surface of the
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relative anount of deviation of an optical axis of
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aMErPes sl the cprikLluGesthe teestiph the-deeshd the optical
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axis ¢fi the Bohdeosdrisios, inphef engapbby corhe-tapgahatoss it sorf off theecontact
provided with a first image capturing neans for

~arm in the state holding the image sensor, a fine adjustment mechanismmoving

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

source side, so it is possible to reduce the size of the image sensor test

~apparatus and reduce the cost of the J'_Iﬁage sensor test apparatus.

In particﬁlar, in a test apparatus provided with a plurélity of light
source and able to test a plurality of image sensors, since fine adjustment
mechanisms formoving the light sources in theXY directionsbecome unnecessary
at the light source side, it is possible to easily narrow down. the pitch

between the plurality of .light sources, possible to reduce the size of a

test apparatus able to test a plurality of image sensors, and possible to
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capturing an i mage of -ani'mage sensor in the state
held at the contact arm fromthe light receiving
surface side and an i mage processi ng neans for
“recogni zing the relative position of the inage sensor
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means provided at the base side and correcting the :
the amp@nfatm ief futider gmcd tledrwithna tliesstiatage drgitdring mhens for
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When the correctingmeans providedat thebase side correctstheposition
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 axis of the light scurce for aligrment of the position of each image
sensor, it is possible to add the function of a.ligning 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 'ar.m based on the relative




“‘the image sensor test apparatus can be reduced in
~cost. In particular, in a test apparatus provided with
~a plurality of light sources and able to test a
plurality of imge sensors, a fine adjustnent
positdehast she MBNGH Geaa6h whteNespadt €6 tiHeS8hftacR 4418 2 there is
di recti ons becones unnecessary at the |light 'source
no lghger, agweidttd grousisidifend addasireyt mrechaw sndeniushesly for the
. pitch between the plurality of |ight sources, possible
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withgesgert to thbe istadise reanbaed, g thaivedightd a€tmovpald hés&Emoved
claim3). By calculating the relative anount of
by theetpatihreats e vplucedr kibdhsspesd mavénrageos disoroving means
b based on.electrical signals_actually outputted from
SCOIFPOTHEdEr SEKSBY 0O ThOh thegMnte6trka tenid the gmput and
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outpy SeE RS 8 ey ST Rpnlt BB =TT ot
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processi-ng nmeans recogni ze the relative position
the defieulatsge mensocalolafet espeetldtd vk henkont @EldeR@stion of the
. based on a chip of the inmage sensor in the imge
opticepf @¥kfaOff o 4Peds e@nbyr tWishf iespect magéhe apiticehgxis of the
. ..reans (see claim , ,
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
receliving 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
of an image sensor based on electrical signals actually outputted from the
image sensor on which a light source emits light, it is possible to obtain

. an accurate grasp of the amount of deviation.

In the invention, while not particularly limited to this, préferably
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~4) or preferably the inmage processing neans recognizes
the relative position of the inmage sensor wth :
respect to the contact part based on input and output
term nals of the inmage sensor in the inmage information
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the ippviabhd qlﬁpahytepmsmllmf the dmage ¥epbanén Pebstegrt irdokyation

arallel to the contact part (see claim6). By a
capt t%chh%rfﬁ%ﬁ%\Hﬂﬁ@e gﬁpﬂﬁﬁég %ﬁﬁad{t is po:ﬁ%l%@@ BF@veng poor
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I mage sensor een held by a contact arm
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meki ng the input and output termnals of the inmge

the appaspusmis churthhe mppéded ettac tebnigperenontact/iag mulyace on
driving and positioning the carrying surface, it is
Wthhp%%% LhREe eenedemarpbyt Evhcaetact am has |a@v1mmro¢pntact for
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part, rﬁﬁcatthé‘ e-Re§h hi hr@hcd he rhcﬂ%ﬁ?estﬁﬁﬁﬁ{r ddditféh shalifx-v plane
held at the contact armwi th respect to the contact
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i mage capturing means and the second image capturing

By a contact arm having an upper contact, it is possible to also test
a type of image sensor with input and output terminals led out to the surface
opposite to the light receiving surface. Further, by placing an Ij_'mage 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 sensor match
the upper contact of the contact arm by driving and positioning the carrying
éurface, it is possible to prevent poor contact.

In the invention, while not particularly limited to this, preferably

the apparatus is further provided with a second image capturihg means for

capturing an image of the contact part, and the image'processing means




neans (see claim 7). By having the second inmage
capturing neans capture an image of the contact part
and recogni zing and the relative position of the imge
sensor in the state held the contact armw th respect
recdgnitée thentddetipapbsbasedof ahet el sAGR X M eheBIH208 held at
and i mage information captured by the first inmage
the geiprapti #ign wtdnsespecti® pos sobtactt pambbadad an inepiafemation
grasp of the relative position of the inmage sensor. '
captined fy Fhi EhigtoHadmh el HENY Pierhf curarey se¢ad ddeosapturing
nea th%s p&efenﬂbly each contact armis provided with a
rﬁol%ﬁ%éngHe arm hol ding the i mage sensor, a root
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contabd dahe a[r@%ec%bﬁfzﬂ’[ﬂﬁn@%ﬁe@lﬁti% bO&l ik &f €Re J'_ma(ge sensor

pl anar novenent of t'he holding sidecarmwth respec
in the dtheerioid sheleocatatrt izimaii tk Yepbaiters st anitiaak! yart based
parallel to the contact part (see claim8). \Wen a
on tleienisage arfnrinst tor and ivsgd nfdmat oon eeptumgpdisanse fihet image
| ock-and-free nmeans is set to free to enable the '
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then, after the correction is finished, the

.arm
pOSlFBEkfghEh?ﬁ%@gﬁéﬁﬁ§oFs set to lock to fix the holding
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i t71 ST poss € to provi

each %Bn@ﬁ@@azf%@{‘é BEdvidERki P 1t he s?%’éjé(nﬁhgﬁii%%dch'é%age gensor,

wei ght o each contact armis reduced, so high spée

a roofityieieiim Dixetiie tRRMhGE NFRARS sh 668 ETockPasst filee nRds provided
poor contact can be prevented. In the invention, while

betwerst thartdloihardigel amd tted taooit bids apmefarabble teatdck or free
contact armis further provided with a tilting means
planghrevepeitophatiee hpdlingayicicss ahs oithgesreahyoalkle root side arm

L ll.el to.the X- | [ 9). W [
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lock-RESSIFBES mhanPrieves! +pofecC 88tdGhie £hekMdRg nEnyeRt Lan to move

while not particularly limted to this, -preferably
relattilve coithectoohgsimeamns:, helsergr afecrutiid sorpadtrignt e finished, the

holding side armfreed by the |ock-and-free neans to,
Lock-gng-BeRs MRaRe LA SehetXlychitanéiy sbe hollding Byjle arm relative to
the root side arm. Due to this, it is possible to provide the correcting
means at not at each contact arm, but at the body side and the weight of
each contact armis réduced, so high speed movement of the moving means becomes
- possible and poor contact can be prevented.

In the invention, 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'po}or'contac_t.

_7_




Further, preferably the drive units include a first
drive unit noving the holding side armin the X-axial
direction in the X-Y plane, a second drive unit
novi ng the holding side armin the Y-axial direction,
angh and Akt lanV 8h1UBI 4ol A L dj '
about any g%%r?tn’\?\ﬁl%ienﬁ%th%l%l\?ﬁg?gﬁili(}gggan% glil%e'l%&erably
the bortdweihguenhs dms whiteuntis paving vhamnbydlndrisi @8 48 freed by
this, preferably the carrying surface is noved in the
the Yogksindnérdsy meaes doi sy post siqr ouitthedX-Y plahe (see claim 10).
orrecting neans (see claim12). By driving the
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claifadlldi.ng side arm has one or nore a butting nenbers
contacting the correcting neans (see claim13), and
edohtrebintangonewbele nst prrovidelhriytlimetédes this, preferably
projection or recess fornmed at a front end of the

the cgying urtiaseis mevadtivethe ¥r¥ edehadyndlansdrive pnovs gedvided
with the other of the <ior Qj ection or recess engageable

i tRE RTFHE RG0S dPBRtFIGRMo ecess (see claim 14). By
dri. Vi . . . t he ,st at it h .
St At Sa8 Yo RS by TN TS Scbt FBRRgeCting
meandTBANSs RNGRGed nQMe%I@f%tﬂrbggd%rgnitg Bs. gﬂgl?xﬁtttﬁ% QY rying

can be nadé to accurately tra novenent o

surfaey, secifti iRghosBRBIS to 8&chide the 108 Birkhe 1h8y@ssnR R sRlabBAratus
of the position of the contact armby the correcting

and ppsahkle [te rédudentbatdamyt, ofhiee image pansoc teat| yoparatus.
limted to this, preferably a reflecting neans

- r &F [FBE TG B nelyel 9 BothPav e ashy dhel st Feahiaxipyederably
cocn Bl PRSP 0 R B05 L8 s B recting

meanLf(s ; - 8 » phd i
e so( é@% E!Ll{:l S_'Lt3) , §nd {éﬁgﬁ &%E%%%MQ% #évﬁ%&%?&a either . a

1
possible to place e first Tfage capturing nmeans on
- projechgobaserdiesk z@thabl at andoht drsl O%8E MRtk 8eRbdNeand the

hei ght of the image sensor test apparatus |ow and
correcéthg eethe isi peovided 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
armof a cbntact arm and the correcting means engaged by an abutting member,
the contact arm cah be made to accurately track the movement of the correcting
means, SO it is possible to accurate align of the position of the contact
arm by the correcting means.

In the invention, while not particularly limited to this, preferably
& reflecting means reflecting an image is provided on the optical axis of
the first image capturing means (see claim 15).

By interposing the reflecting means on the optical axis of the first

.- 8 -




E

(2) To achieve the above object, according to a second
aspect of the present invention, there is provided a
nmethod for testing an i nage sensor test nethod
bringi ng i nput and output termnals of inmage sensors

imadeHadt 6 Wit : i i
o L B R LS e Bl D copraniog
mearnsuif abe®asd HolezdmmQeyseas $sidoeribighb @eprttesheiait of the
~ inputting and outputting electrical signals wth
imageesgcl test mpperaing oov pukl redutienahs sigk.t he i mage
sensors fromcontact parts of the test head so as to
tet atto peakveohbe avaye dVRshr Fanordprg el a second aspect of

characteri st.ics, the,method for testjng . an,i mage

the Reeiely 1Proviieid Tt R TAPTPERD el Fovg e @% 1gpge sensor

' ti,ve. a nt_.of . devi.ati-on of an
veot B P PR oo Bt b BT et B P BattosE s contace
i thQibrk 6t pRxks B ot et UL W &ling 13 ]

= correct ip%g st epa of corr ecﬁtﬁi %g%htgg%g’i %%%189 lﬁ?cla]t on light

receC@iHAStr RICAE 5F the ishat ednabs Feohhe ghiBURrcSENSAY inputting
based on the relative anount of deviation of the

and cgpputcEingadiestof cdlhei grnadage tls easpsctcad Cbat & dutpuieerminals
cal culating step (see claim 16). According to the

of thedBage sspaers érom menpaels @arts wiebhe destihearheo as to test at
calcul ating step. the rel ative anmount of deviation of

least pBS JPPPR ACNERY SOBfOPtE ARl ChRERCTSERSBICTH Eie FellrscEor gesting
. i cal i f..the_ligh .S, | cul at .
o bl OBGALLABOL I L SOULEE A PR S i
a rele@M@GhoBhMorl dediRe s St %tfearhe}!)fjj'féég Lhe Lrage %ﬁa@%oéensor with
amount” o e of the

based on the relative vi ation

respatt t€ah @xiisalfadiBeof FREQ 1SRNtk thal £FPE6E cberdd@ng step
optical axis of the light source is corrected. Wen

- of cogkegringg-heheosifitibnalf tehe sordfch dringht tisosteee Aothinhehe image

optical axis of an inmage sensor in this way, by _
SENSQIor3 st PHGREHELBbETE PBAIET o deptden af ihe ioptieal sxig ef the
. hol ding the | e.,sensor, a . fine adjustnment nmec i sm
image SoPH PG g S CPoBa FUaHE 7 1F e (307 (REBLine.
bﬁ&&]&%%n%“@@%%s%rgkéoﬁé #g)%c;:' g@?h{ ?Fwe%gnél ﬂ%ienttﬁ&’?, Iitn the
is possible to reduce t Si'zé o e | mage sensor

calcdl@sing apppraielse pitd veesifitt be ©9sht 0fn bReHdBEEIcal axis of
sensor test apparatus. 9 777 In particular, in a

the imegdcenebr éshi neppesitnge ahpl epdlchl yaxofs bf gite 30iicesurce is
to test a plurality of image sensors, since fine
calcu&a]:%@ﬁ@ﬁp Hhec harfitsagrifesiting step the position of the contact arm’

inthe state holding the image sensor based on the relative amount of deviation
of the optical axis of the image sensor with resﬁect to the optical axis
of the light source is corrected.

When aligning the optical axis of a light source and the optical axis

of an image sensor in this way, by correcting the position of a contact arm

in the state holding the image sensor, a fine adjustment mechanism moving

the light source itself in the XY directions becomes unnecessary at the light
source side, thus 1t is possible to reduce the size of the image sensor test

apparatus and reduce the cost of the _j_magé sensor test apparatus.

_9'_




noving the |ight sources in the.XY directions becone
unnecessary at the light sourceside, it is pos s ible
to easily narrow down the pitch between the plurality
- of light sources, possible to reduce the size of a
t esh papporakus 1ﬁ@|n%th6d ofesktandhsimald é%x@ﬁﬂﬂ@ﬂ €ight sources
sensors, and possible to reduce the cost of the test
to tggpar alwslity athemdgevesidoos, siickef imetadjasthet aedhanisms for
limted to this, preferably the apparatus is further
movmm%wh}a IHHrGeS Lp §he Wegﬁm@rbw@m@ tapeetssary at the light
sol %ﬁ% uri n? g%ﬂggge of the image sensor in the sta
Héd 5 T heP FOSF TGP Ownt}f@alta:@a%weﬁgheplurahty
e f t rec n|21n ‘
of 1hL HRLBLER BRGAS LT TEabEE IR 1T i Befrapremisopile to

tes’d B éflﬁ:aii@% &thghdeaberd ?CSF%HCPEB 1?{) @1‘.’8 EQdLE@eS PRELAL® of the

t he cont part "based on'inag rmati on capture
test Apbieathist st i mage capturing step, in the first
correcting step the position of the contact armin
t he1 $hatievaot dinpgittiie riatagerisenserly 3itiaetent Elﬁilé),aﬁﬁé}ferably
on the relative anmount of deviation of the optica
- the apppgalis tHathagereddsdritihaftrstaimage captumng step of capturing
calculatln step and the rel ative position of the

an igyet Yenstiog é%‘gw Fedherstate heldkat tbeoymtaFh st £Fpm the
llghgzsfetcﬁﬁv%ﬁg Sstur)f%%eg gl@dg';{r%i:, g nn?frggéggco;ﬁkg%%%:gg qfaggcognlzlng
the fé‘%ﬁv@%@cl&? Iog tq'lte JHH&%I CQ&E&%@ 1R %fgt%@%tl@ﬁdl ét? tﬂke contact

recei vi ng surface si S capt ure

| arm WEGOGREERY toteR bhed@l Bhiv®aResidd ok eoﬁnhtﬁnaweﬂe:aptured
: sensor In the state held by the contact” armw t

in theeSpedt inage ¢dpeuciong aiodp,pan the £irec egniatdnd as:eﬂ R position
the captured inmage information, and in the first
of t%?%@qtn@ms ie Ghﬁ f?@apﬁéiotl%ﬁg shetimeoe senaet largariractembased

st at .hol di e sens is corrected based on
on tijg 2= Ap e ncéev&ﬁ HeY Pach ?@nopfdf:awlapqﬁ tit sy sencor

cale@acedsn PRICABNPN Y Lild SRRSH: 10118 WBLLER, B fhe inage

t he source and e re StTVe posiftion o

senséﬁ&@@o@ﬂh%@r i dHa Eﬂ?ﬁﬁ@%co%‘?lztfﬁ% SO acte RALLL WWeEN

~correcting the position of the contact arm based on
t Ae adeliaténveo theshltuiktdhgtdtep] MAGheSLNSOrindbbapturing step
respect to the contact part in this way, 10 by
an irggpSifddr Hpoemenser aeld etdihsurntett demifapnahedfighhereceiving

£ %é% axis of the inmage sensor wth respect to the
sur ao‘%t% TR IEPd MR The SRt S5 BereBirERT B eRyHIfeFRLative position

of the image sensor in the state held by the contact arm with respect to
the contact part is recognized based on the captured image informatioh, and
in the first correcting step the posiﬁion of the contact arm in the state
holdingthe image sensor is correctedbased on the relative amount of deviation
of the optical axis of the image sensor with respect to the optical axis
~of the light source and the relative position of the image sensor with respect
to the contact part.

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

position of the ima_ge sensor with respect to the contaé:t par'gt in this way,




of the position of each inage sensor, it is possible
to align the position of the contact arm based on the
relative position of the inmage sensor with respect to
the contact part and sinultaneously align the optica
[
By e g A v OET, B0 el I TPOP e LRI caP o of the
imagadptsdnveinth RReban s Fhe et 11\l ¥ drahetinght QMM D8 gnment
so the image sensor test apparatus can be reduced in
of th¢ pesHndntdie changeagerssoeot est iappassfls tcahidrethe position
reduced in cost. In the invention, while not :
of tfb@ar"«?maﬂta@wbﬁﬁﬁl padtheore Hitd ve most i @by thenindee sensor with
. qé% tlng stﬁg the rel ative anount of deviation of
*SPet 8p‘E & AP BG s PAbF aﬁlﬂeswaén%féﬁslarawgpht%@ﬁ&@alt gxis of
urce

. f h
ehe 138 G0 S utiac ot Ot BORIR fupt dacnpenoco provide
a flﬂé"&ﬂ‘}us%ﬁéint RHLRUL eéﬂl@@hw?elg{f L] ﬁt %%BSQ% \é"ot‘é?ne image

respect to the contact part t he te hea

sens€t @isNabBiratBy &aladathbagid by d ﬁi@éﬂe‘ﬁﬁa@@?&@or@est apparatus
deviation of the optical axis of the ifmge sensor

can Mrageducml éhectsti.cal signals actually outputted from
the image sensor on which the light source emts
I ﬂ@ tehe jnventsigyoswhbleent pabtixivdaran lavtiacate thias proferably
he_anpunt of deviation. In the invention, while not

in thﬁé%ail%{ﬁ%rlgysﬁeprﬁheelaﬁlta&l% POy of SPRIAtIONIaY veopticet axis
oSS LR LERUIE AT SLoluE post 08 of g e
is cah?é@?é%e@rba%egmrptﬁé &@Sth g€, J_g§1§@§ B&téé?f{féﬂ?gﬁe 1Pgut and

i nformati on capture |rs € capturin

outputseeeliabld Pt ehe pineker §éHs)eSr| Wi thh@edpdSt t6 QGRIBIRIRY part of
step the relative position of the imge sensor with

the tegSpeetd (ged Baconiict part is recogni zed based on
i nput and output term nals of the inmage sensor in the
|%§él¢%ﬂﬁﬁt’qf@nm%@éﬁ{v@ r@9Unh afhdeviatsoniafaghe optical axis

of tnEJRANY LAGLIPANS. ( s02) CLAlM PO B, LAY “ERpkEe g the
mgeg%ﬁsgg%gagg%cggﬁe Pfga%d%gﬁfsgm %ﬁ%sg RoRE, 59%1 rgo%% bfg%o obtain

an actifQfemBtign cEaphd!rfduh dfh@e{riéftsﬂonr ecogni zi ng - 11
step, it is possible to prevent poor contact even when

alrpeiek agesrits odewidl echotf paamitheaxiii pinitregltfo Miid,hpreferably

i nput and output termnals in the inmage sensor.
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 irﬁage information captured at the first image capturing step
- (seeclaiml9) orpreferablyinthe first recognizingstepthe 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 image sensor with respect

to the contact part based on the chip or the input and cutput terminals of

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

_11_.




In the invention, while not particularly limted to
this, preferably the nethod is further provided with
a second i magi ng step of capturing an inage of the
. contact armin the state not hol ding the i nage sensor,
sted 1hiishossMBDEL 6 REWENNHoS BbhiQlct AR WHAAS ph-IIRYE @fviated
the i mage sensor in a state not held by the contact
fromathe thomittself oghther geitvamyostmftacenshdes ia iecorde sensor.
recogni zing step of recognizing a relative position of
t hE! FRageaverhsdr Witk netespesicul arbthéinidedate thisn preferably

e DR L R Rl B e o pepturiog an
; i ' [ d d ti, t f .
imadkr Bt TRA A Sh e P oe TR Trae L B P S = chixa
: St | :ont t:'mQE aaﬁg . .
magr%eﬁzﬁu\%gh%c%e? [ % Colé&tlﬁigg %rpmage ésng %sor Hﬂ% %é I%gg%%rctl "% state

not hdie] Bpnhaciorabt eRaaMze’k 1 hHhER8GORY sub8£QIBIdH,NY second
step (see claim21). By recognizing the relative

recoposi irigostapf off hecdgmigincs e redet d Podies pe el thieoinahe sensor with
contact armand correcting the position of the imge

respgehsortheaxedacoarmbased on imegpdesoihatito qapevestt ipobe second

contact even when testing a type of inmage sensor with

mag??ﬁ)ﬁFeﬁﬁ@doH?aﬁﬁtiﬁf@W%nscqi@ég@Qtiq e KelwppBaying step, and

S T T

the S¥seE8{APhY14 bg thB&dk LS LRG0, 'dzzérﬁghés %8?&1{ Q% elatlyer e
pOS|t|OnOfte|rmgesensor|n esaejhe alt?e :

imag€ OfEraelk AL ARpbes PRS0 chbRe: AORACeR¥ i 2§ in the second
recogni zed based on the inmage information capturing

recogthgivconttaagt (pastcledee?l.aim 22). In this way, by
recogni zing the relative position of the inmage sensor
i AY €0 B iachidiedr pApti e poshtiwt ofithe vimebe sespec witlp respect
the contact part based, on_the inmage information

£ HEa Pl o FRE Lot EEC Y tthenPeRIF PR orf et Hddenggpsor based
onti'%f,o ti 80, C3RLUL [ e.sensor_in the state
_ hel d{tgrj‘st ﬁesco_nt ac %g?{rjng% £he rcéﬁnaflﬁ/eevﬁgs‘i‘ﬂﬁno%e%flqgh% type
of imh§BEEnsENGOEh Whbl: BESBEE L Poll®atQ 'ﬂe@%u% the %g}?oﬁ%e side

accurately recognized. In the invention, Ilen
of theaifgitul@ckyvingrstethdeq this, preferably 12 the

first correcting step includes a step of correcting a

r Bothgigeepbirracvhiler nooparticudenindtimated by tibkj mgeférably
, nmove relative to a hol ding_side contact
in the first recognizing step the relative position of the image sensor in
the stateheld at the contact armwith respect to the contact part is recognized
based on the image information capturing 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 based
-on the image information capturing the contact part in addition to the image
information capturing the image sensor in the state held by the contact arm,
the relative position of the image sensor with respect to the contact part

can be accurately recognized.

In the invention, while not particularly limited to this, preferably

- 12 -




armof the contact armin an X-Y plane substantially -
parallel to the contact part of the root side contact
armin the free state, then |ocking the root side
contact armw th respect to the hol ding side contact

the 8118 6&&ctk@hdstdS)incBY¥adshh Sitep R @eEE MY AB8ARE 1Ok contact
correcting the position of the contact: armin the

arm gf ahe dvoltdchgrinkiy makdge sensos redapievidethdaihheibasentact
side without being provided at each contact arm and

arm hEhquspgkactoprnt e agonilaekangr subsitent tadduaedallel ho ghe contact
s%g%g noven%}r#e of the noving neans beconmes possible

party BIGPLcOMEacttesh 3P b event s SBREEFISESERF B IEce root

- W Bel o enmpodi ts of .,the present .
iy B Rrr P 1 BESBRg SnBlF VIS 15 dEbecy e (see clain
23).drawings. FIG 1A is a plan view show ng an inage
sensor under test of an inmge sensortest apparatus
ag@yofrdisn G @o@éc'tiﬁ%m_@&@@bﬂ%ﬂh&ftih@%h@ﬁ:%%_@f‘{on of the contact
invention. FIG 1B is a cross-sectional view of the
arm imgestserdoldahg olge thegd sénsdr epafviBe&on tAe ab&side s thout
a schematic plan view showi ng the i mage sensor test
beingppavates atacedr ¢ontpdtoatharkd the wenbodiofethe abnthet arms is
resent invention. FIG 3 is a cross-sectional view of
redustth SHeYE s BPRST NP EIIenk pph tReUEOVIINoRRETIShBEGamers| PP§idle and
schemati c cross-sectional view

f Fl 2. FIG 4 i
poorg%oc?\ﬁa% %Egcgfreéfrehie‘gnd test head of the image

sg ﬁ@gﬁr lag to the first
en‘gg%r%ﬁtého th?&r%eﬂz%n ! %enti on. FIG 5 is a
SChEsR! kfbsdidest s eft LRI rouLAW SHAW NG, o1 3kt c&5TBined with
and alignnent systens of the inmage sensor test
refemppar &t theadcavithigag to the first enbodi nent of the
' present invention. FIG 6 is a schematic
cF8ss18e@ pardan Wicawsishidngrag fihegec sensmot udarstesindf an image
: al i gnmsnt s%l)sétemsjégf the image sensor test apparatus )
SensqhlghGPReT= SRANHPEL EFC S0t PhemPOISEnE R SBF REFRENG AT FRCLon.
Fggti._eg%di%“éegfds%nﬁegéi%laz xlris wa8% q:%epjl.rﬁaa%evgceer%osrhgﬂnngg tge I-T

ree necnani sm use f
line of FIG. 1A. '

FIG. 2 is a schematic plan view showing the image sensor test a?paratus
according to the first embodiment of the present invention.

FIG. 3 is a cross-sectional view of the image sensor test apparatus
along the II-IT line of FIG. 2.

FIG. 4 is a schematic cross—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 énd
alignment systems of‘ the image sensor test apparatus according to 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

_13_




a contact armin the first enbodi nent. of the present

“invention. FIG 8 is a cross-sectional viewof the .

- lock-and-free nmechanismalong the IIl-1I1l [ine of

' FIG. 7. FIG 9 is a cross-sectional view of the

of dieckiandchbeiPRenanNiHA aroNG: (RRnkYshY 1ine of FIG

7. FIG 10 is a schematic side view show ng the
coRiGct igr agobrplstri iew ahother a exarphel-Gliret hechhfSim used for
enbodi nent of the present invention. FIG 11 is a view

a COmeArhi FMgN dirsi Fhget sewsdimdDUTopridki bregprdpeneeritdnn. by

' th]re éogt.act armshown in FIG 10. FIG 12 is an .
enl B gRdS FerERscBETR ANFdwW ISt of the Loy angnéreoReeigdsm along

the E?&Lfﬁ%ggg&q&t £3L S, shown in FIG 10. FIG 13A and

are views explaining a profiling operation
a ] a LSk rofill 0 at L.an )
Conthct | aere SRou TR B HG ere Fr gyt aptam adong

the Virew Shewi &g rtthe state before the profiling operation,
and FIG 13B is a view show ng the state after the

Predfa. | 101g sopeschisingtic FHide ddA alslinbGhd 4Bnaker wr¥sin still
expl aining a profiling operation about the Y-axis in
ancthepregpiplaplopes dtiirst efbadimecbmifathe ameseshamvention.
FIG 10, , where FIG 14A is a view showing the state _
befEr etlt he FpYHM EXPpisEasan drge sensorl T paefildng operation
vi ew _showi ng the stat fter the profiling operation.
by the Cgon%cjf salg ?%%Ilﬁnsﬁ'e %shovvi ng the drive unit of
t hegal i gnoent first enpadi t of the
present ilnventelng%fé%‘rggg?[%&%%g% Vilre gsés%saeg n?g%naq Epcdyon used

in ti¢ RndstyerkBiinmong the YoV line of FIG 15. FIG
17 is a cross-sectional view of the drive unit al ong

t BEGVI13NlandIFIGe 188 ddeGrick. exfll&inik®y 4 prof bl orkofdiragi @Mbout
showi ng the overall configuration of a control system
the Xsexipell] feyelsbidoresstiapplrtaewsoraecbratimsgshart e FIG. 10,
h figt-@t %géodi ment of the present invention. 14 FIG 19
wherg F15. JPevt SActcH SR ne gt Piohshaige trersptildap apgiration,

and ggﬁ:é?é :i%hé \El‘r)eg\{ %g?‘?{ol}dg :tﬁg 8 attieCaa).1 te?:Xitﬁeo;groa_’crlliirqga %%eratio_n.

FIG. 14A and FIG. 14B are views explaining a profiling operation about
the Y-axis in a profiling operation of the contact arms shown in FIG. 10,
whe:_:e FIG. 14A is a view showing the state before the profiling operation,
and FIG. 14B is a view showing the state after the profiling cperation.

FIG. 150 is a top plan view showing the drive unit of the alignment
syste'm.of the first embodiment of the présent 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 is ablock diagram showing the overall configuration of a control

system of the image sensor test apparatus according to the first embodiment

of the present invention.




image sensor test apparatus according to the first

enbodi nrent of the present invention. FIG 20 is a

vi ew showi ng the relationship of the optical axis of a

|ight source and the optical axis of an inmage sensor

I NEEG.MabNid eStidf shbfing Bﬁegereigﬂf&{shﬁgséf BRPYRIMS axis of a

according to the first "enbodi nent of the present
lighthvemtdeooand RiMG oflided axid el shawihpg sHnabe of a pretest of the
. capturing an inmage of a contact part by a second
1naGe¥RICRT\WEER AFRangiifgradeediypec dhedavit embedineat fufrtdte present

enbodi nrent of the present invention. FIG 22 is a
inveptd@ showi ng the state of positioning two i mage

ond _col um. and f rstfr w an

f_t
22@%%d cdﬁbnﬁggﬁﬁ S I onTaD fﬁé’aF
1ighRyshigi®ediid Rle aptalig ﬂgfgtofo%l.? é) %eﬂ¥o# qﬁ % T8I test of the

sensor test apparatus accor
imageradbAeakt @bph Aa- RN LEBRHIAFVE @Bé @fﬂrsf !—:-ﬁ"aod%ﬁeh‘@ of the§Wesent

showi ng the state of insertion of an inmage sensor
invenhhiaon.t he alignnment systemfromthe state of FIG 22.

FIG 24 is a flowhart show ng processing for

alilgnnghtisof viey pbeiingoatatsf ofncdptageéns ems dmagen of he contact

first enbodi nent of the present invention. FIG 25A
partiby aée\?PEWC%%W ‘ﬁ@jenaﬁ%’iaé%f%ﬂee ‘afpeaf davage lofthe forst ephwdiment
of tge n#réhg Q in the first enbodi ment of the
' é%gﬁ? oM while FIG 25B is a view show ng
a@“Iéva'ﬁpng Ofi sh&?ﬁgjf ﬂ%e#s@gté to%h?o ALt £ rJtnaglo Ll rreﬁnegnt e %gnsors

he first enbo I.ment Fese |nven

- of tH&s@oﬁﬂ%&l&ﬁ@%H@ﬁ:B@ rof;ahe t(Plfe dhengup|.at LRR s@\f: Ad'Bow above
alignment of two inmage sensors of the second co ol unm

the adndnfenrtssysmm dnd nghe seicpmant @béﬁ@tloﬁmﬂ] 816€ Oftgd B¥hsor test
fromthe state of FIG 23. FIG 27 is a view show ng
'apPa%%ﬁyssﬂ%@Q¥4?ﬂ9fEﬁuthﬁnf&ﬁﬁts@mémﬂxmenal@Exthérpwnsanhelmnamteon
IG 28, is a view showi ng the state of

%Egt .C}c?nf-ﬁga vhew %W%%é@e%&%f IBESFHOET PF S ERdeRensOr

o R LS 5 NS00 SE0H, o0 e
- FEEs. 29169 A1 00-BML-S Qﬁ’d%l‘ﬁ% PrBeeSiAHLr O 21:RBREAL 8P AL xBBition

I mage sensor
of an image sensor in the first embodiment of the present invention.

hceaq_eaxis of a

| FIG. 25A is a view showing an example of an image of the state before
alignment in the first embodiment of the present invention, while FIG. 25B
is a view showing an example of an image of the state after aligmnent 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 secénd 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. 28isa v_iew. showing the state of pcsitioﬁing the two image sensors

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

- 15 -




in the alignment systemfromthe state of FIG 28.
FIG 30 is a view showing the state of the conpletion
of alignment of the two i mage sensors of the first
colum and first row and the first colum and second

aligraantroprehersatie OftabbGor 296, . Fba 31 is a view
showi ng the state of four imge sensors raised from

t hEIGt dPeinh FHeB sBOvingl the 32ats cf meBwiboOwifngn tikkge sensor
: state of running tests on four inmage sensors fromthe
in @@aﬁ@%@eﬂ@ysgfm fra tBesstare ©f GIG33Bare vi ews
gga centering operation of the contact arm by
0

1ha- Y190 ShewHehitem Thatenet fiheseomBbi st aJe]fgnmeﬂt
t t ElL.G . 34A t )
e 4B P Do T T A o
coltﬁnﬁsénc?%%é&fﬁ USwaEE %h%gsf%é}g of d,gnbodi nent of the

pr esent I nventi on, OV\BF pI an vi ew of

t Nerd. nBy € s SeNsaF sﬁm\ﬁd@; tie ELGe o@%uraﬁ%gglsg‘nséﬂgrh§s@d from

cross-sectional view of the inmge sensor "along t
the WLétd/ldf Fite30f FIG 34A FIG 35 is a schematic
cross-sectional view show ng contact arnms and

atld& haadsf a thievi sy rgehsorstagstofappanatousesice ondfauy image
to the second enbodi nent. of the present invention.
Senspre; LI the stabpatafie- c}loss sectl onal vi ew show ng

égﬁgo?i‘{ﬂe%red e R S ey Ren Stz gpretion of the
cont§£‘ti_3 %% (ﬁfloE!?eaer %§8thec9¥| ona?lq theI J% s%7embod?_ment of the

enl arge emati c Ccross-sec Vi ew O an upper

pres@,mtlaletentﬁ;fn_a contact armshowm in FIG 35 and FIG
36. FIG 38 is a plan view of the upper contact shown
| AIEl G4A37s a ECplaN viiewasHowhing ar imsRovbmrt hitder test of an
processing for alignnment of the position of an inmage
imags SRBHMT FAST AEPIIECUARCeRbdtigenh sfconienpraiemt of the present

ent Is a_view showing the state of a
inver gy Aot E G ¢apt EP‘N% B3RP Vigw g igroafepRzgehon in FIG.
son, SEEEPIG OSHE U 0B CALALD, SUE! 65 L 080T rong e
VII-VITIV@;mﬁéQﬁ FIG. 34A. :

FIG. 35 is a schematic cross—-sectional. view showing contact arms and
atestheadof the image sensortest apparatusaccordingtothe secondembodiment
of the present invention. |

FIG. 36 is a schemafic .cross-sectional-view showing the contact arms
‘and aligmnent systems of the image sensor test apparatus according to the
second embodiment of the present invention. |

FIG. 37isanenlarged schematiccross-sectional viewof anupper contact
of a contac¢t arm shown in FIG. 35 and FIG. 36.

FIG. 38 is a p.lan view of the upper contact shown in FIG. 37.
| FIG. 39 is a flowchart showing the processing for alignment of the
position of an image sensor in the second embodiment of the present invent.ion.

- FIG. 40 is a view showing the state of a first camera captﬁring-an
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FIG 41 is a view show ng the state of positioning of
~an image sensor at an upper contact fromthe state of
FIG 40. FIG 42 is a view show ng a contact arm
hol di ng an i mage sensor positioned fromthe state of _
- imadd €F af kmald Gendsr £8ri8 c8@indd LEF-Ming WSROV B8 2hRA i gnment system
positional relationship of a confact arm inmge
- in Wenserondapdbadingnireof thpspemdnt ihenstate of FI G 42.
BEST MODE FOR WORKI NG THE | NVENTI ON Bel ow, enbodi nment s
of Ftthed prisse ey hhenind Ahaisthtd ofeaxgsiisiowihat kn image sensor

‘ reference %o t&e drﬂgongs. FIG 1A is a plan view

2t ah gRPHy ARt ade BenortarRiat £EGt 49 an i mage sensor
t di t first,.enmbodi t of the .
orosenp e Shdp Mt R AR Seplpr b cione

fronV tBY Qfztkhgr igmgespensor along the 1-1  line of FIG
1A. First, explaining the i mage sensor under test in

therd.i a3tiseahrabiesd vish iRy eselodiRYSMI @B1adinShip of a

i mage sensor DUT is a type of image sensor such as a
cont@CD aenshnageChEB@ensad alettnertavisignaichife Sthtwmvirnerc. 42.

a mcrolens arranged at its approxi nate center part,

h FSE MORT FOR WRRKINE JTHE IHVANTIANS HB | ed out fromits

ogetéir circunference, and having the chips CH and HB _
&R e PP IEIRANCT Fhe| BreseAtaaendvPh gvid Aebs polatnrg with

: ut termnpals HB led out to a plane the sane as
refe?%%e(pﬁ itcahfher é%@?"%filgr?g surface RL where the microlens is

f gfrped A D Lhey £hi 5)5% - ¥vq Lo, El B. FILG 2 1is a .

schenmat | cS prgn vijé)e\e/v S %\%@SQ he Qenasggsé%ﬁg%‘?rfcgg ot &h Hrage

sensGPPAtAlpEe raBeL & rAngd & 4 Berdt ddbaehbRdirRRL bt ivent 1on,
present invention. FIG 3 is a cross-sectional view

whilefFIGhell mage csensaiect tstialappar atfushalingge tseasbt <llbng the I-I
- line of FIG 2. The inage sensor test apparatus 1
1ine RicEFdi nftto the first embodi ment of the present

P SR e SR ORAGF epie: hder PR D TPrRGEL 28, shedinent
e . L
such Eiglsai Cﬁg ésgﬁg%%?égdrﬁlsd léghéoéoe@@.d hQ@iME%@SrCPpH&Hr%Oa nflerolens
arranged at its approximate center part, having input and output terminals
- HBledout fromitsouter circumference, and having the chips CHand EB 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 surféce RL where 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 appératus
accerding to the first embodiment of the present invention. FIG. 3 is a
cross-sectional view of the image sensbr test apparatus along the II-IT line
of FIG. 2.

The image sensor test_ apparatus 1 acgording- to the first embodiment
- of the present invention is an apparétus 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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“tester 20 and simul taneously tests four inage sensors
DUT. Further, this inmge sensor test apparatus 1
aligns pretest inmage sensors DUT, fed fromthe sensor
storage unit 40 of the handler 10 through the | oader
it isnptod@etowite at @sidleni 10 3@vinplaatésme uhot LG §aRhA6E storage
~parts 301 of the test head 300 and axially aligns
unii Akmanleadahanit gift axdanceslcdder whenshushiesst bhémB00, and 2

against the contact parts 301, emts light to the
tesﬁe%g{%ﬁ? e BRHigheo T e BESTRIFOBE Aaei RepOTSeMEbr s DUT

frﬁﬂ%ﬁg% Fﬁ ht sources 340 inpugs gn?,out uts

el'ectiica JIRECS ST heS Y FEGE 25 S BLLIBUEShGSt Hupge sensors
t . i fi d st

oo 5 e hd RSB 0800 e 90 5 SRR YL AR e toncs

unitSENTRr tid OEAYeNuNido, 4R 1LRE QUG the UL QAdBE-UNBET bR the test
accordance with the results of the tests. Below the

headuB0Q andfaxtialdyi dlAgAs SEREOK] treShe aDRAAbMS cbsV84d, B€en pushes
explained in detail. Sensor Storage Unit 40 The

themggasost Hraoragectpatt AR, srd tadagist f@thst aytitngcetwing surfaces
i mage sensors DUT before and after the tests and is

RL ok shPi giadesByporadiiTt ¥aan Sivdkalts sannces St@s dhpittaandoutputs

' ray .stockers 40, an enpty tray stocker 403, and a
Slect TR ICHHTESICO SR LERER ISR NUT 9UTA E5o st oRap HPE them,
l.ds: A . f..stacked feed t ..on i ch .
‘then 108 Al HRE bt R AR o R s I o Bty pste i
the deRsbRetBEESL RN+ 20RodbnBN Y %:&’%‘E'ufé __;[‘c ]
fegd trayggfockers 401ﬂ§?e %?%%? ed. acghgkcgnkhﬁghuththe
resul=as€i theakison. tray stocker 402 holds a plurality of
stacked classification trays on which pluralities of
t Bstey thrge tsarfstris Ddfeacasocaest anbaranus heripl eserblained

. enhodi nent, as shown in FIG 2, four classification
-in dgt@dy- st ockers 401 are provided. By providing these

faur_classification tray stockers 402, inmage sensors

D%%E%%%%§85%¥%§@%E#%b and stored to a maxi num of four .

Cras Hehb6AldBRSd Hni ACHPL Lt t e LGS e ft S

That ies, t hey n%y%gé gﬁsgﬁ]ﬁgﬁ E?Jg %ﬁgiéheo%% © sensors
DUT begons afleifeer taacesdefeet 1y eofieMieed 1§ Assd HSALEQNS s 401,

but al so, anmbng the "good devices", devices Wth high
classgperationg repetdskersedli, umcopeyatapgtocker 403, anda tray conveyor

systém 404.
| Each feed tray stocker 401 holds a plurality of stacked feed trays
onwhich pluralities of pretest image sensors DUT are carried. In the present
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 which pluralities of tested image sensors DUT are

. carried. In the present embodiment, as shown in FIG. 2, four classification

tray stockers 401 are provided.

By providing these four classification tray steckers 402, image senscrs

DUT can be classified and stored to a maximum of four classifications in

accordance with the test results. That is, they may be classified into not
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speeds, and | ow operati ng speeds or, anong "defective
devi ces", devices requiring retesting. Note that, for
exanpl e, -anong the four classification -tray stockers
402 of FIG 2, the two classification tray stockers

onl%ﬁo@di @é@lcé’oaﬁd"edé&%‘itlgé”o{ev%& ”@l’assstlgﬁgaﬂ[l%?lge oo 6P among

having test results with relative
the fweqdetesiiessof deenissr enee hiwhi deerbhend Weeds, medium opeJ:atlng
classification tray stockers 402 far from the test
spedfSadasdd-omagrsiasieg i spegds sens emsndUBeliaviing déestes”, devices
results with relatively high frequenci es of

redydely rehestingh é“oéﬁpftfg@ttr rE8r sxaEier aroBg sherfasridl@ssification

i mage sensors

e o 21 e o (78, LI £ R0 OB g el GEJoFR 402 Close

to t%%ﬁ%%%kgl%gn%kgg% .C_onve or s%%@n}]404 %e%g(lrgpults with

v nf
ela?%fr?f% %ﬁ&g?_récg.le%\%% ér %%gggfarﬁ% v&lﬂ?% %?;O S@r(ao?l}gésgﬁic%ltéon tray

stockB4s 4@ndffrasran tROGest MddddOmat Recte @ﬁaﬁé @én§&f)§ IE)@T’ Saving
401, part of the classification tray stockers 40

testanesulies et yelawivedyobkgh fA03uars-ielsof @@gﬁrﬁénce
operation. Further, in this tray conveyor system 404,
t FexemRT Al rpniTtoskem 40Bxetbresntihenbhy e rolystéer all of the
ndl er 10 supports the novabl e head 404b to be
Pretﬁ%%&ﬂ?%e SRS PHe CX G al " dileetdscobravhsiodgnei {Eyare fed to the
testﬁi%. qf. This novable head 404b is provided with a
ot parficularly shown Z-axial actuator and four

S %E'tﬁ!ﬁ% B o%osﬂ}% ah 4bhS 54 @&tve?['xﬁ%rtngﬁ‘t% rﬁd’v%}glggﬂ\tg\g% axial

system 404 pi'cks “up and holds an“e

and d-axaal erdettianssiropker 2404 by cbﬁﬁg&ii@&'k@narﬁ’&d§xf&49all 404a,
raises it by the Z-axial actuator, and slides the

a movainigbrenchéedb,464d fonrt hietloaxpaals 1&dd 2d@4mst @ range including

%g nsport the tray to the enpty tray stocker 403.
the Py yrodliven 4tHe prist of eidhe £ fmtsmnstmsa@@kers 402,
t he,

and'&} E%?#ch%§0%§F$§§ %?%E%Q#ggé%gg?t Cﬁﬁr%ﬁﬂrholds an
e@‘ﬁf%éﬂ M éﬁl%ﬁell}ﬁ &{%ty}srtsrﬁg¥erﬁt4gg k%{)% 403,112 g’flhéld)ﬁI fixed

by the Z-axi al at or & iAo
on théOddseBs tihe haratbal 10 sihpAR4a HOmbsANEPULG hbsb 18 bd Rovable

the classification tray stocker 402. Note that while
in theh¥-akiali dgrdcsioniint edcareddbvelf fabRi@t.0TKes Sio4Qh1d Gead 404b
is provided with a not particularly shown Z-axial actuator and four suction

pads 404c at its front 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, andslidesthemovable head 404bonthe X—axial rail 404ato transport
the tray to the empty tray stocker 403.

Similarly, when the post-test image sensors DUT are fully loaded t)n
aclassification tray, the classification tray stocker 402 picks up and holds
an e:mpty tray from the emptytraystocker403, raises itbytheZz-axial actuator,

and slldes the movable head 404b on the X-axial rail 404a to transport it
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403 is provided with an el evator 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 does not overlap the ranges of

to Wperddasdficdtichherdatebek@ntdooned first and second

conveyor systens 501 and 601 in the Z-axia

di Y&&t toat, whble Reeopeavang ors ofitttied, teah obriveystockers 401 to
operation_of the first and second

tem, 404 dth
403 3P BT B LRyt GHE 0T GARICB0 PG HRS R ey ar ehe Z-axial
iR B e bamVoR 1 km bt RHGH R 19 FiPm 1eds dyovided

résen nventi
so tha¥e 1PTRRke b3 Ned -3 d %‘}? Ui i
_accéir di ng@teo ne‘EZé ) !_gagngr%gﬁﬁ#t o\g ﬁgtkféo% Syu%ift%bgﬁatlon of
the later-eatiorkar fi0adkRg JABAE RBPER:S sPedd 801 &indf Gﬁﬁ in the
tray stocker 401 of the sensor storagé unit 40 to the
Z-axi.ebtiomittioB) santhe bpecaiphicethOtrihechidilr 2¥¢fem 404 and the
conveyor system 501, two |oader buffers 502, ‘and a
operpean pf dhe 50t The secosd XX¥YZworyey ayssysd GOLX0H 6581 alo not
) ans for nmoving the image sensors DUT carried on a
intey Py e6Fhack tray stocker 401 of the sensor

S a upit 40.to the heat plate 503 and novin )
i #‘é&%g@’@ﬁsﬁ?% Hregi ﬁtB?]éed?étpéP o @re s T FRF SRt OBsS not

£ 00, 1LhE s 1k t.e 503 .t l.oader buffer .502.. It is
part QRIS afieta P B e ink, SuBiEl aRbe BhrapR g pulfabty ser
accob@HB, t& f¥eyabl e head 501c, and suction pads 501d and

has a range including the feed tray stockers 401, the
heatderplatie 03, and two | oader buffers 502 as a range
of operation. As shown in FIG 2, the two Y-axi al
r ¢ slosdan wiitt Y slf ArseanXYZox deedimy imsystemsb0d Mefrom a
fixed on the base 12 of the handler 10. Between these,

feed LRaY SkoKE L0} & th) $8N$Y StRFser ey tsh§ dabihe Fest Aeit 30 and

. - AXi di_rect.iqn. rther, this X-axial rail 501
i ool B e R T B Ge WAV PRG T (6t Lt rers 502,
and Zha¥t d1actspf or slidably in the X-axial direction,

Further, this novable head 501c- has four suction pads

St atstixNyS deattost epckaimh 101 é&ﬁ@r{s%r&l@ih?hhe 2Rage sensors
actuator to enable the four suction pads 501d to be
DUT cpaiisgdon n fenel Zraxpéla fekd eray shocker 401 of the sensor storage

unit 40 to the heat plate 503 and moving image sensors DUT given predetermined
thermal stress on this heat plate 503 to a loader buffer 502. It is comprised
- of Y-axial rails 50]a, an X-axial rail 501b, a movable head 501c, 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 50 1a. of this ‘first XYZ conveyor
system 501 are fixed on the base 12 of the handler 10. Between these, the
X-axial rail 501b is supported slidably ‘i1'_1 the Y-axial directi_on. Further,
this X-axial rail 501b supperts a movable head SOic having a (né:t shown)
Z—axial actuator slidably in the X-axial direction. Further, this movable

_headSOlc has four suction pads 501d at its bottom end and drives the Z-axial
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The first XYZ conveyor sySten1501 poSitions t he four
suction pads 501d over four imge sensors DUTS

carried on a feed tray, picks up the four imge
sensors DUT all at once, noves themto the heat plate
hem. I 0 d

B T S A B R R Pt e R gl iad
dirertheal i ng neans for applying predetern1ned t her nal

stress to the i mage sensors DUT and is, for exanple, a

metted £irsit 6y hrowieyed sywtérh 57 Ipeait:s:msrt&e faot sishowmpads 501d

at its bottom The upper surface of this heat plate
| Overséem M3gsy WO\KﬁtWTﬁ girgied onye Btederds B imthe four image
sensors DUT can be drop

t h Th
Sensﬁ?ét gt @ sBrespUiea e ?ﬁ?vaaawlﬁge S0Py rosisigns them
t 50 f th dt tock 401 t
at W%Efé/ eéq%ﬁsf%%?%m et %g ac&? t geeer{ ﬁgﬁe%@}eoggﬁéﬁps DU?'
8B a5 B L I L e 6
strebb it thEY ZnL&RN Y& rs ﬁﬁsémgolﬁok%ﬁmbﬂ?éd%rm&léﬁfﬁ t2Movided

Note that, as later explalned before the 't
witha heganmnmr@ymcmmhca&ﬂ atalit ghot hen.poisd tHeas s@ffafceebf this heat
e sensors DUT, so it is also possible not to
platy ﬁ@g Ledorhed Wit a pﬂ-laltaé-lﬁﬁsﬁf\metlhs thga wetd shEdhe dmatye sensors
make the surface of the heat plate 503 a sinple flat
DUT &y PEceraReinaile PHeCSSLr Srageyzensnnre PBF ar@y@@@ﬁ Bplthe first

vz haRal P RSG: SEISPLR UL O LNLe Loty slntase. e sose.
E‘urtltlg}_e EH_%@S: tﬁe %15( g‘ rgD%E ard E’l%g'ggd tc? 5 §¥e(9eec%ﬁ% S aifefrn crature

suction pads suction surraces

by thePWat 8latSVE QREImE%E LBBYEYHIT §ﬂéﬁ&@&%ﬂtb@ ﬁ%%tk@% gonveyor
i mge sensors DUT on the suction pads, "and have t

systémmafé sersdrsdddJbupfeked2up by the suction pads
provided on the heat plate 503. Each | oader buffer
589t¢ $hat meadatesexrbidneg, hedknartds tasd, fariaanes sydtems 320
e _sensors bet ween t he rgﬁ&e of operation of

SRR ohVeyBrIe ﬁ?@ﬁ@ﬁ% ' affdl HEhes PdgePgsible not
to pr%@f{i@tthg e%ft ;gﬂﬁte £ t?zgi\fl?)ﬁ r %H%l%%?éggge o’q,he surface

al ne uni

of thﬁﬁié’éﬂ' ;_Ela@l%r?éoﬁ@ EQ f18f sﬁr@é&@lané%%@t@{e P0Zh. X@Z?]-conveyor
The novabl e part 502a is supported at one end

- systaX aXl gllaaettiat dmagbB@2hsdisx BUT @h thes Fase éaﬁ:f@f:et Herther, it
handl er 10. The top surface of this novable
is also poss:.ble to make the surface of the heat plate 503 a flat surface
provided with suction pads with suction surfaces fac1ng vertically upward,
have one XYZ conveyor system 501 place the image sensors DUT on the suction
-~ pads, and have the image sensors DUT picked up by the suction pads provided
on the heat plate 503.
Each loader buffer 302 is a means for moving backwards and forwards
the image sensors DUT between the range of operation of the first XYZ conveyor
system 501 and the range of operation of the YZ conveyor system 310 (later

explalned) of the test unit 30 and is ‘comprised of a movable part 502a and

-an X-ax1al actuator 502b
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part 502a is formed with four wells 502c in which the

i mge sensors DUT can be dropped. The first XYZ :
conveyor system 501 picks up, holds, and noves four
pretest inmage sensors DUT heated to a predetermn ned

t empeRstalie Qivd BE2a heal phatey 2038l .

rel eases thelg%krmge asensoipg Dlﬁlléﬁ Fﬁeeln\(/%g{fl %@go%g&%o acatuator

5021 Oacker obtihé @&iasbQ2. offbRe aadesr bof free 2R%hekdh BE 4 movable
four inmage sensors DUT extends its X-axial actuator :
part50%%s ie hewwed mheh ifivayereld erf@csiDfiicH tiomihdge sange 0bUT can

operation of the first XYZ conveyor system 501 to the
be driepefe TBE fiFet rRifgecwTeyseratiasn 50t tihks V2, clovhdsy opnd moves
is also possible not to

£ syst.em 310. Note that kt
our %%Fieg]é Wﬁ@evﬁsrl?%f%g% BAtehEC SpvRaSTeTHarE tsopgraise on the
heatfszg t%x lg?i{. ﬁa cet di Sr%!ifaa:%gmgflﬁtjgrﬁg%?s\éﬁg%%danitnnthe wells

a a surtace provi

502cSHE I PP HRERS ERCT A VEKEL G ArY, ;5%?’81{ %iinént}*{ NieSyr image

case, the first XYZ conveyor system pl'ace €

sensbrB QBT $6MeAHS 1 DVR-aR141h8cSURIIrO RALS moRB8hd BB SMGERSSrs DUT
pads pick up the image sensors DUT, then extends the

from¥haxicate actapetatid02bthaiienst K7 ooveyentsysvid BiNtd hee inside
range of operation of the YZ conveyor system 310 is
of the fagpedof dperaslasasésthehdZsoetvayprofysthe 3licti on pads

and the YZ conveyor system 310 holds the inmage

S ORESADABUL 1By AbFoRRUPHeL FETI BadEPvisia Foe wieioz, 5P4c on the

' [ for the first XYZ . K conveyor. system 501 d
novaple BESE BR8. 13, L% SIS Biss CBY GLaresr of (s fovable part

[ far ' - . . [ o i di .
02 S puPr s roRi SAEh O Bt bt DUR ML BI8a O racing

- verticelpgagivalres! anfieed dhe, i fRgei seNK0F SoPydoshent §5t places
head 300 efficiently and inprove the operation rate

the ighge fenboegy OUE @nsthe besticappaiat ss the Noteidrhasds biick up the

) the present invention, the nunber of |oader buffers

magegensars Ny PereEanads Fhe Krakialdacoatap Sadk. Bhen bhe movement

nme required for

wenSPRISRLLALELY Rl (rom e, Lo Legul Led 00 oo cintanec,
e R e SanSor oD, el A t48 g SheF Rl e egm a10
holdssehemaidge s&@sSssegtional view show ng contact arms

and test head of the inage sensor test apparatus

alBe prdvivy rigothehkodderstuffetre i0ZeNit is possible for the first XYZ
conveyor system 501 and the YZ conveyor system 310 to be operated without
| interfering with each other. |

Further, byproviding two loaderbuffers 502 as in the present émbod_iment,
it is poésibie to feed the image sensors DUT to the test head 300 efficiently
“and J'_mprqve the operation rate of the image sensor test apparatus 1.
| Note that, in the present invention, the number of loader buffefs 502
is not particularly limited to two and can be appropriately set from the
time required for alignment of the poéitions of the later explained image

. sensors DUT and the time required for testing of the image sensors DUT.

- Test Unit 30
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of the present invention, FIG 5 is a schenmatic

cross-sectional view show ng contact arns and

al i gnnent systens of the image sensor test apparatus

according to the first enbodi nent of the present

| NVENt #ais aanthelbtic Grbssassathemt i Cew 6hossndg echiNakms and

vi ew showi ng the contact arns and alignnent systens of
testihfmd ghidgdsensenseesestapprarat us atepranog ierthe xXanpt emafdiment

the first, enmbodi ment of A the present invention. The

of tlﬂ%EFeiﬁﬂttlré’GnF%O% fEans lﬁ@rseherf@m% gr@qrﬁerseesmnaéﬁaeafshowmg
con §0E PO SEAPRLZ L L DB b g LD S o0
to thL eeLEt %ﬁhocﬁﬁﬁh Q}f Wlé reg&tcfrﬂ;eﬁﬁﬁgp ! ﬁ ?F%% Cl{lé'% schematic

cont act parts ttrn

croske§@itiioRg] SHES %@1@%11% tRE doﬂ%aéﬂ@ﬂﬁs P& %ﬁ@&ﬁn&?}{r sy@Hs of the
inputting electrical signals to the 1 nmage sensors DUT

imagersmsok hest esdrerra?0s tihr sugthel he-aené adt tRarrt $s8QkLeHiment of
the test head 300 so as to test the i mage sensors DUT
the prgsapbt iimeﬂntd,har acteristics to determ ne whether the
anount s of % recei ved by the image sensors DUT are
cIREt it %ﬂdl g l%@n%?@%éorefaltlﬁ@lwtbempey‘@rowefethe image
sens s’D{g ucrh nment systens 320 §correct| ng_ nea
St Voo heR glNge s cBE Ha0T Si ovEot EorBUTlRoR oalhe inage

sensé@oe’ﬂ_ll?f Entd]eJ?%étq_’iEaf rtlslo%;lr % %\Ab‘lﬁl tl?ee ch G Is]ggjgl% ZFOZfA‘S {lige contact

test

part$ @0t AcdmiRaih$ llﬁl@@- 2f FRY ad RN r%c@ﬁ?l o élﬁrfa\e%sc}%hB%e image

and two rows. ese are arrange In "an array t
senssttHBIBnand b hyutEhghascthecar s 23ha0k ddhend ouigL 8865 DUT From
arms 315 of the novabl e head 312 of the later
the terpPai Aethndusbobive yontays pent 8801 dathe cantalneacpadd so as to
301 .is provided with a plurality of contact pins 302.
test FRasEage APRRAT SHPHS fanorht @%@h@@g@@r%% togdetermine whether

e BURLASEALY TULCH A S 0t and
compi@sH ol %H@Y@Q&v@%r%%@?@nﬁﬂ Ry aBiqr n%%&g? ZM) (Gorrecting
openi ng

attached to the 10 so”as

meansh] &od medri Nidhe sbases1240f the handl er 10. Each
contact part 301, as shown in the sanme figure, is
efsttri da tysttbrrdciledse@3n tid st testt estte B0 20 IMhs® eghi #ined.
_ cable 21. Further, in the inmage sensor test apparatus
As shewn oo FLf ng- t%'”tShJée%fr €6a@at300 1s comprised of four contact parts

301 arrayed on a board in two columns and two rows. These are arranged in
an array that substantially matches the array of the four contact arms 315
of the movable head 312 of the later explained YZ conveyor system 310.
Each contact part 301 is provided with a plurality of contact pins
302. These contact pins 302 are arranged so as to substantially match the
array of the input and output terminals HBR of the image sensor DUT under
. test. |
This test head 300, as shown in FIG. 3, is detachably attached to the |
. handler 10 so as to shut the openlng 11 formed in the base 12 of- the handler

-10. Each contact part 301 as shown in the same flgure .18 electrlcally connected
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enbodi ment, as shown in FIG 4, openings 303 are
formed in the approximate centers of the contact
parts 301 of the test head 300 so that it .is possible.
to emt light toward the light receiving.surfaces RL

. ' e_Sensors om the bottom Each
to1%%%%?%§522g H%%m§ s?ng%g-% ' extent enabling visual
CORfIHaRY 11N Qf iR ddngBl +eef ekl PO R EACS fihgmot
bott om Vﬁén theégﬁ%pég of th§k¥nage sensé%glgggbg?%ExEsent
enbdcdigentt ; ay sHowhhié FIGUYE, cdReifgd BUS drer firabSinHBhabfproxinate
changed due to a change of the type of the inmage
centegagdr shdIfntaat partpodli bf eht dcechdnrgd 300 smohded t tisgpossible

head 300 matching with the inmage sensors DUT after

to ephk IdRhRgevREddigpl ohdneetsiadagsenderes 8Etofphariaegs sensors
i.mage .sensors DUTS. The test

o test various types,of , > ,
ouT {k SRS e AR denS8r rest Shispel 8t G¥tentagreidpagisual
t, : t . enbadi f h in Fl 3 d
contiPpat i BESGRE 01 800 SPER e R SRR et BE0PatiE o
ook PP, LY RN STl PN PR e

and dlpiedcitni h®s aBRtr-acihaPaed $ud0h a FHAGNBE thbh&/del Hihe image
sources 340 can sinultaneously emt |ight through the

sensope MHgs t30Bpdaribid tbreHahge froindt bt aekt Pl S08@kttRing with
the light receiving surfaces RL of the four

the ignge persricdli e ftes thechargge osopbbe sndifRge BeasdZtest apparatus
conveyor system 310 of the test unit 30 is a neans for

Lo tRHyiAGIOthe YPRAGY dBASrsenpos d&keen t he al i gnment

320. the.test head 300 apd ts the
BT CBFC e Patls FBHE GF™tie FRRGBTIBNGH & pRpRding o

S b La LSt ' . i
thepg% %ﬁie?h%ggggghsg%ébﬁgﬁi%ég“tE%m?gggp%éggzggﬁﬁg%%kggjl gnt

sourdes BOMABYE toSatsitteTi gt Orer@s cSTOMIphdr -t Red2raiR@ i Fd @o the base
supports two X-axial direction support nmenbers 31lla

12 ofgtheahpadyerni0 Yebow ahe ppéhing31303 fomed anthdeohases da2rts 301.
of the handler 10 slidably in the Y-axial direction.
Furthegy Rae L 1g8E Porrass aid0drare simaHangppety emirbighg 1trough the

supp %s a_nov.abl e q§ad 312 at its proxjmte center, .
open P REL TePPRR g0 FRel U i TREC A Ana coySrprasaggosiving
surfARd RNe£QRLagy ;P @%\?lfégécﬁgls}} $§S‘E§C§ t:mggéadse%%?rg

range o_f operation. [ conveyor system 3. 0

| shPravistesysttdystuh JTovabkeeheads 3h230 1503 MR8V 9noving

one novabl e head 312 running a test and, during this,
the iwage mgnsors 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 YZ conveyor system 310, as shown in FIG. 2 and FIG. 3, supports
two X~axial direction support members 31lla at a pair of Y-axial rails 311
fixed on the base 12 of the handler 10 slidably in the Y-axial direction.‘
Further, each X-axial direc_:tiqn_s_upport member 311_a supports a movable head
312 at its approximate center and has a range .in_clﬁdiﬁg the alignment systems

© 320 and the contact parts 301 of the t_es't head 300 as a range of operation.
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t he ot her novabl e head 312 aligns the positions of the
- 1mage sensors DUT, it becones possible to raise the
operating rate of the test head 300. Note that,
during this, the novable heads 312 sinultaneously
op&nixt FAgcomeydre sypadn 300 ¥ pxdaldetaiits Sdd mansble heads 312,
supported on the two X-axial direction support
so byehyeng @mmtav@l@omacbﬁﬂaor@mmmt testepndo duping this, having

O N T

. 149] 312

it DY e B A L ek S R o R R e i 200, ote
that3CaHANST t13k3, +1g %O(TQQIG‘E RRLLs 344, ﬁ[pqtgl‘?égusﬁgn&;?e%t%g%n the

315 correspondlng to the array of the contact

pair3ffly-aKiel fraul s BTRgedsepel-ted BYENE %ﬂ@@{—bﬁgapﬂlﬁé@clon support
contact arns 315 can be noved in the Y-axial direction

- membansl I heard exitabl thd eotilon. thay thebr Baehfeontyaet catiother's
315 is provided with a holding side arm 317, a
operpptdisand- fr ee nechanlsn1318 and a root side arm 316.
Not e that,_ the four e sensors DUT of the present

e FB6RMTERPLWNERC She. é‘)’?pff el BEeof dindgf i 1/hés provided with
followi ng,arr nt with, in FIG two
a CaG Rt %%F{P"%F ﬁﬁ&‘“?ifg%ﬁgéf A Sretd Frera ﬂ%gx?%ﬂcomsﬂiﬂiag@éﬁpturmg
t 5
mean B e TRy B 25T et T 6 P B s

315 cHeEOHInE OMY tcfa Bﬁ‘e AW Lot ialloALRE ﬁ§1_1g>s oSl FHOnRE J_lrrﬁg& Rensors

X-axial negative direction as the first colum,

DUT suippotivenl comhacibnasd® adhd 36 sdahi iengdvéed) intdhe %a&&aﬁldlrectmn
positive direction as the second colum. One end of

and fhgeZ tasdpl 3iZgchion . hEugthed, abacic tustamt 348 305 ieaphovided with
ﬁDvabIe head 312 is fixed to an X-axial direction

a holding side il /38 rocknRnf e reRanecHEREF™ SRR @@6@9—’9@1: {Sfide arm
ra,su re ne (o 312a h at _an end of
316. SRTE' DL folP TREle 158R0nd U 3F 1 e Bl Galonigpnt wil)
be exgldencd RecsLEPR:E MRS f Nih PGS
© e%? ﬁﬁé co%tactaparts 3%%?%%@? éﬁ%gg eadﬁggg lh Zr the
two gonoycidecdms Blthpbsitiienegtircahe %a&n.@?%@ﬁﬁlﬁé"'@lk@i'o@ as the
negative direction. Note that, the position of

flquﬁ@@vﬁ@E@Wo@ﬁnuﬂ¢§aSG@@h@PQEﬂh&DBedIntﬁﬁﬁﬂwxesbnﬁgatlvedlrectlon
i nventjon i s not partlculargéélln1ted to the above

as th% ég?qqdoqp%ftkﬁrw cqrgact apms pogkzpprd injthei¥sagigbnegative
cired 985 Bid PiBLOULIS e gesond conet e S12b, o the end

the X Ak$al LRE1SRROAI ection as the second column.
| One end of the body 313a of the Z-axial actuator 313 of each movable
head 312 is fixed to an X-axial direction support member 31la, while the
other end supports the camera support member 312a. Furthér, at an end of
this camera support member 312a at the test head 330 side, the secoﬁd camera
312b for capturing an imzge of the contact parts 301 of the teét head 300
is provided so that its optical axis becomes the Z-axial negative direction.
Note that, the position of provision of the second cameré in the present

invention is not particularly limited to the above position of provision.
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canmera 312b can be noved by the Z-axial actuator 313
in the Z-axial direction, so it is possible to change
the focus of the second canera 312b along with the
drive operation of the Z-axial actuator 313 or adjust
For IREb 1T RANGE 1OSRoLNA S50 EAIRRE SHLARs Nas
Iigﬂéing func?ion%o% e f%on?ﬁéﬁg 0 Eg nnvggle-ﬁgﬁzgngn:the

end 3t 3Hneofodthpart: 3xi al: aed vatvhedd 3000fideheryEvakhes head second
312 has the . root part 314 fixed to it. In accordance

camagiat A 2b lvan deinvered pertdei loaxod] bbietdr St Bdh Aetatakosl 313 ction,
the root part 314 is raised or lowered in the Z-axi al

SO 1§ ¥eep3 BRI e charge tharfocaptofsthfe saronl cangraaptlli pkeny with

t. the root part 314 b i tches corresponding to the
the deiie ETEALES OpAPEL SB1=bRCTHREOFGAE Hodd 300:PeEagNnance when

' ' i.ded it b d f
the G080 LBRE b & TR RReioa Tock-and- (1 ee.
‘”%é_aﬂén@ eﬁ&%f g?r%ral@ﬂel E?%%a@cdﬁ3ﬁrc§% %i‘ig ﬁ%?;igl aB‘EHator 313

suction pad 31I7c pic Up an inEge ‘sensor

of tBé MdebteMear 9f2 hhs Bt Lem JEvetier £itdh $ohot ditA%accordance
© side arm 317 has a heater 317a and a tenperature

withseres oridd Hpeeabidded tiHisi f-axByl apivatar sy tihe bbghpart 314

. tenperature thermal stress applied at. the heat plate

1s rypedey tekededairerhs Eraxialddhmdtagn t Rertlenpefatureot side arms
sensor 317b detect the tenperature of the hoIdiqg

316 agpddxgd At 319 ropheatk %%P&Pg\g@lqsfcqrﬁésmmﬂg@g@@@r oupgyntact

rorc 0551 LT 900, e, (o1, O conrl of
bott%ﬂi Qﬁédi ded gicd g%oﬁgiﬁqo%cfeﬂ%r\gﬁi fa’hx‘ldgﬁsrﬁﬁyﬁ %{éaﬂg FEAREN o hanism

7d projecting out egative directi on.

318.By the hol ding side arm 317 having an abutting nenber

317d in this way, when the novable head 312 applies

pEedethedding digeessuBa’tles hesattignnent 300y atdrepistiageup an
) 321, the holding side arm 317 is supported at the
1magey |Segee MUT s tlif cEP@ThyL tikssbatiem: | Ny tienbehis1elding side
>aIm:%$%? th l%CkTgﬁp'féfe mechanism 318 is__in the free .

at® HECRDI i Ag¥d 8- HPRF 3 S IFatk’t REPSAsEFoH 1t- By
i1t prRviahle ﬂﬁ%%% ﬁg laiLned later), of .th

maintain t ot €
_ al i gnhent system _ ](1 o?chéji%%g%p e%e%e%?p%e)& aE&;’?erf@t plate
503 Pyotige tRater a8 78OV hhfirk] Ehe b A8 BEndor 889Setect the

317e at the front end of the abutting nmenber 317d and -
tempeprbvielpAgha Horlojiag tsi.ae adR Bd7 £ ehe esppathdife of the image sensor
DUT is indirectly detected and used for ON/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 alignment systém
320 by this abutting member 317d. When the lock-and-free mechanism 318 is
in the free state, the holding side arm 317 can track the motion of the movable

stage 321 (explained later) of the alignment system 320 {for example, see

FIG. 26).

_26_




to this recess 317e around the first opening 32l1la of
t he novabl e stage 321 of the alignnent system 320 and
engagi ng the recess 317e and projection 321d, * the
trackability in alignnment of the position of the inmage
saiger tiDYT sashole imnfir@y éd.biFdotier, a tleeced ga7ofatt tiee front
openi ng of the recess 317d or the outer circunference
end %f? Chegbytitdne mereod L i) vddine A reRiertiey 3Bed rapeesmgpnding
o facilitate-positjoning of the holding side arm 317
to thik ﬁe?%ssspéi & BsBRR th e ORETAiYR 3433 OTFEhe Reyablegftage 321
g . I Q.. ide a_s ion. pad, . .
o R et oy S B Sl A BB Ll PP Rbmstion 220,
the BlalkaBiUiAgs Hf ghi er I3 |
st age 32f%?o furghefh%E%f%%%Bf e1?95%%%@??%?95%%¥¥?€éﬁﬂ‘can
be inpasied OFudthean (HRBGRCSENEIE o hngbGthd réGesd 3101 Y e outer
vi ew showi ng a | ock-and-free mechani smused for a
circenifraecte arimtha fimtf endtofenbodbmepttdin Bhed prgseattapered to
.invention, FIG 8 is a cross-sectional view of the
facll Yateangitieengedids hoddanpaide &en B17 with rdspaet tothe movable
d FIG 9 is_a cross-sectional view of the

FL.G 7 -
stagy é?ih EWTPFEe TECHARPLM 16 h§OBREPI/LP \PIoVige §f sygtdon pad,
mean it act ST SIS0t n TG eI b ORENCLTS Sl of the

irst Qfedihget AGKS ' f; ' 1
B R R G e A B

of tHorpgeisnser albhaystdensespget. to the root side arm
316 in a plane substantially parallel to the contact

pEEE. 3015 at e plan virew ehering A 1dwk-%naxfral mothaXi axivakd for
directions and 9-rotation about the Z-axis. Further,

& COngacy ALt rbel BrsgaabpddnemGo3gRn: preseffasnercénnerfltg 8 is
function of sing%ghe inage sensor DUT,

I th
2 OO R O P HeY LRT R TP N CERToT Sa B HEPdPh g SheEh P -9 Line
; Fal Ly i it terli th .
o e e e e by Pt Ur A ERGTRGFaoRG Qi oy prcnantsn

root si

along3tie tv-trre1 oid gicnpr@syshown in FIG 7 to FIG 9, this
| ock-and-f reenechanisnBl 8 is conprised of a fixed

pEret 18di8hndaf ray abtitariant313182:d Fo£ kiand q@insbensrd1B3, in the

centering pistons 3184, and centering balls 3185. 27
presenhenogégeais Brgannfor Hreednl -amdetivieos perhanmsmodlsr the

.has substantially rectangul ar col ummar _ outer shape '
holdlaﬁ oslﬁgcgmzaﬁpg? tths%/sii&ﬁ@ pilcking up and holding an j_magg sensocr

DUT with respect to the root side arm 316 in a plane substantially parallel
~ tothecontactpart 301, that is, movement intheX-axial and Y-axial directions
and 6-rotaticn about th.e Z-axis. Further, as shown in FIG. 332 and FIG. 33B,
it has a centering function of releasing the image sensor DUT, tﬁen making |
the centerline CLy of the holding side arm 317 substantially match with the
. centerline CLgof the root side arm 316 by feturning the holding side arm
317 to the origin.

- AsshowninFIG. 7toFIG. 9, thislock~and-freemechanism318 is comprised
of a fixed part 3181, a movable p_airt 31'82., léékiﬁg p_iston’s_ 3183, centering

" pistons 3184, and centering balls 3185.
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novabl e part 3182 by being formed with a hol |l ow part

at the inside of its bottomside. A circular opening
3181a is provided at the center of the bottom surface
of the fixed part 3181 so as to hold the novabl e part

3 ' j h hol.l N
Sigg ceseuved L hat o Cow partn  pmmrer
subdtent LIRA -EAside1dd W lbndol ging é?l@lFJé Sand RE-DAlL ?%ﬁt of the

two | ocking pisStons 3183, two .centering pistons. 3

movaiid game 3TENLEHgg badied3d8dh a Pt Behart s thex8Bide of its
part 3181 is forned at one side surface with a

bottpbpsikidag Ausiecal ar fpednpadts 1313 fxrdvaded apphyicegtal bf tthe bottom
the | ocking pistons 3183 and is forned with a | ocking

surfgse ofi thepassegeard181%l spaf thdolidgbkinnyabse part Fl8ddreceived

. gogt(ﬁﬁ?lb to the two | ocking, pi stons 3183. Furt her,
in thyy NGLIo Parky {0 4 §anper f H' RPN Fo8eCBur f ace:

e SO U oy R B S LS
for RolRREeHI roﬁiiglggqiﬁt%gg ) kgle fd géﬁgé}%ng %rlts%%hg % léggza.nd two

alr féed port e fwo centering pistons

cent®irgy bhBls BI®s. Foskidl) H8Es 3iLePPasRddsd31dlecand tP&ne side
centering use air passage 318le do not intersect. The

surfaoabites packingd 182 saf fiebe doveki ansfér eepTgthaak s M348 locking
~ has a substantially cylindrical shape constricted at

pPistenss Spfdding iTHerpad twikboselodkhing wsenstnr peteaheditld Srom the
received in the hollow part inside the bottomof the

locking &ge paitt T838 Porins il he Blandtpi laddngapistioss 3183.
.t t th [ 318 by thi bl e,
o bines 8 e S 58, San ey Y LS it
centd@hiyOkkd Bit E@tleg'gggf %18@&%& g@éhin?%ra% %g@gceiﬁg%égﬁ%histons

in the X-axia Y- axi I rections an
3184 ahauis tieendd aXiE. a lieht8Ing bk oAMBYEDIR sPAr#r3l 8% R@Btering

two bearing parts 3182a with top surfaces with
use aggnéestd partudBdédstmpbs fwr cenppdntyi pigtiche TN eNotg that the
ball's 3185. These bearing parts 3182a can support the
Lockinigntie? iddg BrASeee g c ap@d ddeheriitiening part 3113 p82aagy 8181e do
not:@rgvidqg at the top surface of the novable part 3182
5SFRAT the centers of the concave arcuate shapes

MR oW T Zﬁgtt: “{ﬁ{jé‘z%%i 0es f18Ekl &8 %u}%ﬁég% B9318 has a

pi stons 3138 e time of centering. T g
substRh8ians, lB3defcdnenkes eofBdr 1468 SFLeHa R 8N S18n8MBire above

this ggrltzgt;icted part is received in the hollow part inside the bottom of
the fixed part 3181, whij_e the constricted part is positioned at the opening
3181a, whereby thismovablepart 3182 isheldby the fixedpart 3181, suppressed |
inmotion in the Z-axial direction, and allowed movement in the X-axial and
Y—axial directions and © rotation about the Z-axis. |
Further, this movable part 3182 has twc bearing parts 3182a with top
.surfaces with concave arcuate shapéé for Sﬁpporting 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 part 3182 so that

the centers of the concave arcuate shapes match with the centerlines of the
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in holding parts fornmed in the fixed part 3181. The

bott om end faces of the | ocking pistons 3183 contact

the top surface of the novable part 3182. Further, the
centering pistons 3184 are held in holding parts

centté}rlﬁﬁdpléteng rtfl8f4i dtr&art%_ﬂéegﬂor%l %@%ﬁ%@t agai nst the

centering balls The centering
bathes 133801 dthes! DEk- @ndné neextmehanis me%%ﬁ,%vm are held
substantially spherical shapes. Myvenent in the

in hxldiigabasdrsd Yeomnddain dheetitkedpmrt | A 8CONMer ladtnea dnd fdies of the
inside walls of the holding parts forned in the fixed

loclﬁ@ﬂt Ptens Ff3 kertagthéhe erresintivsl b§ FE8Bouikite part 3182.
3184 at their_ tops and

Centerlng plstons
PR e s SE LAY PREC R 118400 Habe i el iay Fegs fomed
. f t he .l k d-f bl e
in t?‘%@ﬁl?‘%é&?%: % eloldin 20 Aok e a8 B e their

pott@gehanism 318 in the free state, none of the pistons,
that is, the two | ocking pistons 3183 and the two

CerHeeEbiiGriPlShONS 3184, orakge SlléERLéﬁtg—fMeE N @iz n 284 §1|§ehave

novabl e part 3182 is set to enable planar novenent
subswentl aiegpeledriical shepdd xedepatit i k-2 enaset-tikngr dhections
. lock-and-free mechanism 318 in the |lock state, the
1s cengridedd by thiestnsisie 383 s anfetisuppl died; patds Eommednich thee fixed
gﬁvab art 3182 is fixed to the fixed part 3181.
partNghe SEhEne dRnieeinePrhke PieSebns agaBpt thegenberingpistons
! | i.ed wi When centering. the | ock-and-free
- et s ehut ST B BPREkY DeHe %%q BERFIAgd at the
- top thlsfta%@sog’ ]t%% !I_ F%B%P?eaghgv & ﬁg%lﬁbé]t%2p ?é]i§2botscoms

set once to t ree s WO cen ering

piBtARSrBLEA tRE eio%‘ltp&lld—%@ee Webhadm 805 RUSHheAgALN §£ate , none
the centering balls 3185 and match with the concave

of ther pisttcassthpesi o, otire dwatlot hing ppstsimst 3esSand théewo centering
beari ng parts. 3182a to be positioned at the centers
Plst?ﬂs e @éﬁ%%@@lae@ Watleathap@she Byvaihles pper 3k820rs saf to enable
bal | s 3185, the npvable part 3182

Plan?fs S PR ERER e hF CIPPRaL GIF WK o Pixed] part Slot. “This
Ay 00 P En A0 S gl 2E0SY LIS OO, e
tWo fto%%ﬁnéagal}éﬁ&lg i%@g P by %&ﬁ%daﬁﬂ:ﬂ §1ra§ﬁcﬁgﬁg%okfgb%@?)art 3182
p en ace of the holding side arm 317 by the
is fiermd to the fi.xed part 3181. Note that the two centering pistons 3184
are not supplied with air.

When centering the lock-and-free mechanism 318, the supply of air to
the two locking pistons 3183 is stopped and the movable part 3182 1is set
once to the free state, then the two centering pistons 3184 are supplied
with air to push against the centering balls 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 cperation
of these two centering balls 3185, the movable part 3182 is centered with
match with the fixed part 3161, - | |

This lock-and-free mechanism 318‘ is attached to the bbttom end face
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face of the novable part 3182. The | ock-and-free
mechani sm 318 is provided between the root side arm
316 and holding side arm 317 to thereby configure a
contact arm 315. By providing such a | ock-and-free

of tmechanti sidl<S &8m BHEtveenhe heo end fecdef anenf3téd padt: t3AE€1 and is
hol di ng side arm 317, a drive means for the alignnent

| atta@bedt%t%sqop.w srcant | thegeo kbimgovideUAT 8&3 hyothehhogtom end

facq, §f 4 W B AE b P e THEAHS S EaToh e AT Lihydg g provided
betw}%ﬁtt(f*@ 1_3%% gﬁ{éagﬁ'%fgg %S%%QHéH%%Edg ?.’%?31”?0 nﬁ@éeb?/ configure

e nova 0SsSIb
a cohesauengy39f. occurrence of poor contact between inmage
sensors DUT and contact parts 301 can be reduced.

Fusyt pedviddag Swenwn 1dtkEbia-2hbe RAFANCOHNBAS bebhdBr3dRe MBYt side
be provided wth a tilting mechani sm 330 between the

arm pootarnpathe 3bddamngl stHe arooBls) dedriavanmddts fDuetieo af hirsygent of
even if the contact part 301 is sonewhat inclined,
the ppwitdent aktanatmaelsersar BET tddesedot damatish b pieviHed at each

cont act 01 and _ thereby enabl e an_ i nage _sensor
holofH SEE BN GLT o P SLE5* BEGRGHICTAbES BeMSELS Chith Wigenveyor

IR A PRD R e e
is mRRNE8Es{L hﬁ'{&jtﬁ% guec LEN, 3 %Elcélc obhed E{Bé{?& I%%twe‘en

sidée arm 317 wt fo an & para

imagé heen@ent agyT Eﬂﬂtccﬁﬁéct lﬁr&gom daf K Cied&éedt hi s
enabl es a rotation about an X-axis substantially

panathed, abostidve Xa ¥IglL ahle pathldeltatd ddme3thHmiagche provided
. part 301 in the |ng§e sensor DUT and 1 rotation about
witha vidking gepsandem 2P0 pepaeel [the et Rerpl3dAeindrhhe root side

i1t 330, h G 12
arm %@%W@&?ﬁ ERRD QW T RS SRR HRstoiUA e SRERbRRE daglined,
the &ﬁ) a¥E a&%n?blﬁoé tb@%ﬁ@@@% 33 Quthﬁ% atin %b;gé';g% 301 and

Y- axi s, axial rotation recelving rre

therd@iderald §II1 J.mé%é athsg- B@‘ﬁt%%rbég%ﬁf&@ilersgif%'reﬁg}ﬁbQHﬁo contact
t he X-axis, olt 335 and nut 336 for tastening

withﬁﬁeseommmmﬂpertumma sl idabl e manner, a spring 337 for
giving suitable elastic force for centerlng, and a
| Wm@ Ryl tiestechaserf B0 ds mRkigrendsd typé i buse m%ma) éor tilting
0 and the tilting nechani sm 330. As shown in

an lﬂ?@e BHEY- B FPLE AT NS PUCEAEn Rty S Hiriser tf%iloitgmg side arm
317 w&% rEgpect to an X-Y plane parallel to the contact part 301. As shown

in FIG. 11, this enables o rotation about an X-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
ro_tating about theY-axis, anX-axial rotationreceivingmember 333 andX~axial
rotating member 334 for rotating about the X-axis, a bolt 335 and nut 336
er fastening these together in a slidable manner, a spring 337 for giving

suit_able elastic force for centering, and a linking member 338 for linking
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at its bottomsurface with a first concave arcuate
shape 331a along the peripheral direction about the
Y-axis and is forned at its approximte center wth a
first through hole 331b through which a bolt 335 is
& ] Y. axi rotatin
e R el PR STHD B Th A T s
CORY Shoval UEt@® Bhape B32aaWirbBa @i ehaRe: $ogResPerdizNd s formed
to the first concave arcuate shape 33la of the
at I¥sakdttionr etafdcenwittel Tingt menbave 3duaied shise fadaeslong the
at its approximate center part with a second through
Peripgpealdonectipn shgk: Wit ez stulcd i 3BBmeE apdsseprrihinate center
cave _arcuate %Qgﬁe 331la of the Y-axial rotatian

With@EErsh higr P Rrgueihehieh 2odbrvex SaasiFgfe As opposed
f- the first Y-axi . ti 33 .

A Py R

a fi?%%%ﬁv%rcué& %%%geo Pé%%ﬂ%% 'sﬂag%:gbggé A ELS the First

, the center e circle e extension

concale besercasiiirt 313hapese subst antbaddivn %'{:@Jh@ﬁuéf fSmber 331 and
center position of the inmage sensor DUT. The Tirst

is foimagligh itsl ep@di:dmete tdeatdr dral witdl at sadnbegeidigAthole 332b
: menber 331 has a dianmeter snaller than the inside
throgglandiek ofcolhe3FpricngpsdP- A spring 337 can be
i nterposed between the_bolt 335 inserted in the
t FPEGGRAFroR &3¢ IShapel 38 ke O ThR Y apxiedt et pbHOT Beegivilpg member
ne r 331, To smooth the slidj oper atj,on t wee )
351 JRCOGE AT PRraf R be aroPng S nebers 41k ehgal rotating
embelz 3% &l Qb atd NGBy - exlf! '
" égnprigg Ebﬁ%?or é%gﬁgﬁg§$%fﬁéﬁ%%§gégﬁﬁéhd%ﬁgﬁaégégnsarDUT’
sc tisst)t Betsiownesh rrandien phar atd t 48] HRARENGS 3388 @Lcircie
' provi ded. The spacer 332c is fornmed at its approxi mate
Cz of centepatembidn of hhegk bhreughshupks BB2earftdal passtaigesithe center
_bolt 335. As shown in FIG 12, the Y-axial rotating
Poslipphef W82 ipage seneer dWTi-ts top surface with a

Arbearirsh BroBHEEr s TR G/ SrEHe diknan FE0aLIrg perer
TG & b S 2R SR g o A R e Sp Pt 397

sprir®f 3BRLNGS 1382 REE BdtsREL8heAboROSEE 11988 ted in the through
corresponding to the plurality 31 of grooves 332f

hole f33ibezhd mhehe-a¥iaXiwdtarobat trgienmemedBe: 3Bart her, the
Y-axial rotation receivingnmenber 331 is fornmed at its

be sBPR G TaTlding wparat ionabdtimgen the Y-axial rotation receiving
member 331 andthe Y-axial rotatingmember 332, a flexible spacer 332c comprised

| of for ‘example Teflon®or ancther synthetic resinand a plurality of bearings
332d are provided. The spacer 332c is formed at its approximate center with
third through heole 332e for passing a bolt 335.

As shown in FIG. 12, the Y-axial rotating member 332 is formed on its
top surface with a plurality of grooves 332f running along the peripheral
~ direction of the first convex arcuate shape 332a. Further, the spacer 332¢
is formed with a pluralityof small diameﬁer holes 332g into which a plurality

of bearings 332d are inserted at positions corresponding to the plurality
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of grooves 331c at positions facing the plurality of
grooves 332f of the Y-axial rotating nenber 332.
Further, when mating the arcuate shapes 331a and 332a
of the Y-axial rotation receiving nmenber 331 and
of gitanesad32E dbatedin tterbeixi3B2otdthegpkiisat 31y, Fdfther, the Y-axial
bearings 332d inserted into the small dianeter holes
rotag3op refetHaggisaber 338339 fommed dtnt oy pused svetasen threplurality
roove§3i31c of the Y-axial rotation receiving

b

of B31VEHd thgPORVES S321°150 - Hiife DB 14 @%tgéppﬁ@sn%%fe of the
h ings 332d turning along th
Bl g B b oS 220 e rn hgn0 e

grooves axi al
smaathky, Shhdesoth hnteshect oo I3 33 BELAD v_axs
recei ving menber %31. I'n %%%sg%égggégﬁ?#%nggﬁvgéFﬂ?ﬁ%ax1al
rotakli&s redd GHALeEPAP 81 33d 823348 Rl ReSBmdBIDE §he3Fhirality
332 match in their center of rotation” Coe with the
of bezrings 3f2d itieritsagetsertzosmdTdi Setbhaeabevisrgl ditRg spacer
operation results in (3 rotation of the inmage sensor
332cpyF iabetrosehideweni the giooghowale of Ehéy-42altriuealiaxisakeiving
rotating nenber 332 is provided at its bottom surface

menbg LB iGEPOTRt 4876 irisel vitiglieaiséing 3Bmban382. By the

pear S ohPAEH SLen R P 2 2L B e
i h i pheral di.rection .

532 SRRE: P890, AL000 LEPSLLANG' B BLEBCIL i menver

331. GeRHerabbkt bndhthOHES Ray NERLIGH €
a bol tal 335 pastsles. £§opposeﬁ§?%%uﬁﬁgggﬁﬁgé >§<-§g€'i izﬁ‘za&these

membexe 881 n@32neatigr i33hdis fOMHRRMBrot&6idrOPSHflaeBe WichBer of
a second convex arcuate shape 334a of a shape

the iggee exspondilvg, t2 the abeverndidinmr aperarcnateudhape B38aation
of , the X-axial rotation receiving nmenber 333 and is

of thorees &°7PPE APpPBRYEE Yc¥Her with a fifth through
el biovch viioh g bolL 035 paseas ThecstONuy e

oncave arcuate ape

1ts bbO&RH MrFdce TEADEL x%&ﬁ%té@&r?&%%@%ﬁ%%@%@ j‘%g?’é§s X-axial

shape 334a of the X-axial rotating ne _
rotatseh, rdceienapheniart 383 08 RiméhetCeRt Bt teh A-faFBYRth a second
sensor DUT, so that, as shown in FIG 13A and FI G

concaygBrauhbe cbApe B38a runhiidel wigtieepeBbhetal herextiensiront the
Oof these_arcuate shapes substantially matches the
X-axiSefRbrs BYMegRR] s b ok HERtengeFewk@r apipmrtiothrough hole

333b %%%@Bh&rgtéga%%%l%|3i3gipggsg§ .ez&sa gép?or]s’edqcoféheixsi, t%:lh(:"e XS—%ggaelr rotating
mermber 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 through hole _334b through which a bolt 335 passés.
The second concave arcuate shape 333a of the X~axial rotation receiving
member 333 and the second convex arcuate shape 334a of the X-axial rotating
member 334 are set, to enable rotation of the center.Qf an image sensor DUT,
S0 that., aé shown in FIG._ 13A and FIG. 13B, ‘the center Cq of the circle

C1 of the extension of these arcuate shapes substantially matches the center
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for exanple Teflon(r) or another synthetic resin and a
plurality of bearings 334d are provided between the
X-axial rotation receiving nmenber 333 and the X-axi al
rotating nenber 334. The spacer 334c is formed at its

gm51%EBﬁQﬁ§QB ehmﬁgr%g%%%ﬁbgga si xth through h0|$h234e for

passage O shown in FIG 12

X-BxicabiTibati i BBrHel GRtakSoh OLMeth:an1é ts%acé@@&ic made of

surface with a plurality of grooves 334f along the .

r pemi kel odBreacinarher afynthet keeesith endvwexiaetuat ef bearings

shape 334a. Further, the spacer 334c is fornmed wth a
334dp¢1i§3r BIEgegbeted tae Fnetirl hotas o8 3gel viny mawbeh 383 and the

urality of bearings 334d are inserted at positions

X"axgﬁjr rOSBEHRA ﬁlam}%%f @ﬁ‘g pherspecey Bcgiodoered 8B 4ftsf apprsgimate

cent'%‘at §1X' b %Ot”ﬂbcﬁﬁﬁ"ﬁgg%ﬁééaé%g 8813 melf 335,

3
at p03|t|ons ?a0|§dﬁg %lgéa ?;R% gﬁ%%%£§§¥ j%m%%ionzxs
top d¥€ade @4kRla p IL&taQEt% 9r r@%@éa 334r 5 E%% RBE e ARG tion

t he arcuate shapes 333a and 334a o e X-axila

of theos@tdroncdriesi atcngteenes 3333, andenedxim s aQie%tIHJl@: is formed
menber 334, the plurality of bearings 33 i nserted

withppflor Qhé:ystfmmalb dasmetter hhbée338B4gcofhithe pfspa{ﬂejty oIB¥éarings
are interposed between the grooves 333c of the X-axial

3340 ;aeat neAT teECRY @pﬁgthwm@wregggn@m thethgr pbyesd 18849f gfooves

t.a nb 334, By th b 33
334f%8?ﬁ‘%én %%ﬁ&%ilﬁ@ bR 3314hefuxt§%a¢e ae{%{%&siﬁﬁgotatlon

rece %%@&%43 ﬂ%t P(!)ane%ll é\geiscs% t A tcie:]v%t%zha plurality of

lon.recelving

grooRROYEdBNbIHREan ¥aY ciddensS 31§ 3341@{/ %E%tr%ow?é?m FB3he X-axial

334a of these nenbers 33 match in their center
‘rotatdhgr oérteroB3C0, With the center of the inmage sensor
DUT, so the above sliding operation results in a
r 8‘&”@1&1’1@@% vhgh Ielngnedeaserder sIDksabiiat andh 83 afi 1§1e X-aXlal
he thus configured _tilting nechanism 330 is provid

ot e LT DA TS KoL et gpadirrPae €36f the @lurallty
of be%ﬁ?ﬁ%gbg d ?L[’lng r1n6e at ! a%}?ﬁel%n%gjtt 1%;}%%1{ ﬁﬁgjseﬁ ?{S{q ﬁg t%e spacer
334c af?@ﬂﬁi@rﬁ@%@@l@etv@ﬁ t% SPohR Y &' &%e@@%%@@r&ﬁ%% on rece iving

ck-and-free nmechani sm 318 and the ho

membear B3Bakd ther ddivesiIB4EReE Eh@S@akla@ﬁ‘Q@dam@tmex&d@@ 334. By the
Y-axial rotating nenber 332 and the X-axial rotation

bearipge ei3fidngimenterl o833 har eraomsr 336 tfie Sepmiadt eotating member

334 smoothly slides with respect to the X-axial rotation receiving member
333. In the above-mentioned way, the second arcuate shapes 333a, 334a of
these members 333, 334 match in their center of rotation Coz withl the center
of the image sensor DUT, so the above sliding operation results in o« rotation
of the image sensor DUT about the X-axis.

The thus configured tilting mechanism 330 is provided at the contact
arm 315 with the top surface of the root side arm 316 attached to the bottom
surface of the X rotating member 334. Note that this tilting mech_anisin 330

' may also be provided between the lock-and~free mechanism 318 and the holding
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I ndependent nenbers fastened to each other by for

exanpl e bolting or another nethod, but this is based

on working restrictions. The invention is not limted

to this. The Y-axial rotating nmenber 332 and the
sideadx3ed, 0 ;

Al 1 o o e e A R AL rsgpring menbes
332 832 th8X3axtldr 334 iah &cfcai Rty Mirder 333eire i:(brﬁﬁlsécﬂ CHaHdBParate

shapes 331a, 332b and their second arcuate shapes
indepgn@ent BBk tths herechixe sadf btlstr by f@0egagrleasa1tThepr another

are assenbl ed together by interposing a spring 337 at
methpfiebHoph KT Rrsecen WoRkiNG seqtati of snat-iThe Lngert idmig not Limited

Lnsertin 335 through the through
to tf%ﬁ%@sg‘ laés*”é% ats %‘%@ﬁrpb ggééa% thsfragiat éﬂ?%orlw@ﬁelmg
6 tom.surface of the X-axi al
nEmb?%f%??#% ﬁ%%%gﬁe%%ﬁleh% e Fhat the bolt 335 sticks out

friom £he P guehaserehs 48 Y38Xi ahsrafat 5941 a%e jOlned with

recei ving menber 331 to an extent” énabling

theirmpast asuhdticChietesedASt | LAOLGLL’G %oﬁ@rdr'ﬁﬂagg’ghapes 333b,
Further, at the top surface of the Y-axial rotation

334 wxﬁheavcrq¥a$enfﬁset 88190 alehirads ngheprrer assénfletinesyether by
W th an inside space of a size sufficient for holding
intexppsipglat 5%359 add asptienyre3 % fece offithg Yoakidk ootdthientrepeiving
sur. the Y-axial _rotation receiving menber 331

memoct 351 AORGHEP FOF RATBFS BEPHMGHC GFoude Rehes 291b, 3325,

s Sl LA 0,658 09 PN, S PUEL R B e o
the xehgiatl QOEJE‘%LnBQL‘E&nbE?rBtBLEQ’%t%f thaﬁ:h%;é@%fﬁp?% %%@gk% %at from the

and the contact arm 315 is | e nova

top shegubeldiZiheFxalak Di-Bgatilke Adckl {11 RRREABEOR Y e@(tent enabling
rotation of this tilting nechanism 330 about the

it toximgast sadfitiomt ehadtliG fdB34 tbnthdepsiad S3Mher e an
i mage sensor. DUT does not contact .the contact part
38@5@&

<h Sstidror garpRes @éf%}eeYT@ﬁﬁuln@taél@@ﬂeceh@ng member
S R 9%%'6' Fetlge e Seaie ot & feze sulficient
ror WS hal 08 TN 99000010 K, S al P e

of theeenh@el Rgtat dn rebbsvEiai@nethel §§ BE@édHea r@&xalbfe bolt
hol di ng side arm 317 matches with the ig%érfﬁﬁg orHe

etc. Hpridet Yorri(aZ- axtiadliodi reeeti v ting InﬁmEéﬁB?;lSﬂEmﬁeH Ghis linking

13B). As opposed to this, as shown in FIG 13B, at the
member; &% aﬁ:@ﬁcpheﬁbby Her example bolting etc. to the root part 340 of
the movable head 312, and the contact arm 315 is linked with the movable
head 312,

Explainingthetiltingoperationbyarotationof thistiltingmechanism
330 about the X-axis, as showﬁ in FIG. 133, in the state where an J'_magé 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 receiving member 333 for centering. In

this state, the centerline CL of the holding side arm 317 matches with the
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test, if the image sensor DUT contacts the contact
part 301 on a ao inclined plane PL, the X-axial
rotating nenber 334 slides relative to the X-axial
rotation receiving nmenber 333 in a direction
versidast dintdcaliby pataab helditrectiven ipusig.ng3foieerat. tize) .
time of contact. Due to this sliding operation, the
r 0% opPaecditm B16, dvckcandnfiks h@hahithe B8 cAngnning the

hg Qg side arm317 attached to the X-axial rotatjng
testrepbh® 33395 GERTY B%a?mfer?és‘:i‘éﬁ %?ntﬁSE .pﬁffeﬁmeﬂ agf inclined

Lo B YT Bt LS HBSF it Rt RO RE MO pate thg fi-axial
-~ rotdtfoh rye%E%’ﬂ{@e et d§%ﬁy£§rl ﬂﬁec%én %ﬁmg?ﬁtlﬁﬂg grg?af’lﬁqeto the

arm 317 is Inc respect

pusthfefddcenat Hridr thed ofi dbrithks. shal € ﬂlﬁ% §Pfdlﬂﬂ %}atfon, the
conpressed by the sliding operation of the X-axial

rootr efidd iamy PESTH@ocB3thd-Ten mbbigar 58081 e BAO I nand dehem 317
contact part 301 are in a noncontact state after
. attacheditadhelieapxést rotéimngprambgr 337 rochoaghtestivkieenient fresition
elastic force and the X-axial rotating nmenber 334 is
Car of giheeteape BRREOY BUT |a§drtélleu¥‘|"?§§3 f@%&qar Lgitdlta@ i th respect
R rotation

£ tﬁ%ﬁpsije%ecgstsﬂfaéﬂ R dafT Ehatidn e ﬁ% | Fh%ge%%ﬁ?s% of the
hold%&%su?eg 9W [.I]ngjfl% fﬁ)ﬁ'%eo hgtlll Pg to t}‘tvé’lx%%f"il{:]a]lkga &ctlon

sor con COﬂ

Furtﬁ@f Oiﬁ thid Bﬁéﬂg, ﬁﬁ@s;%ﬁ%(g 330 d %}g&%g?e RS st NG R ation

13A, no extern force is applied to the I nHge

of tkmn‘iodiaﬂ)ta"ﬁi:asmg heniedradid. aiHeprige viagkhrRnspr DUY aﬁafhe contact
causes the Y-axial rotating nenber 332 to be axially
Partaﬁqlgﬁé@ihm & manisenyacix bdte aﬁteﬂ|nunn1mg:Ehalqutnfﬂh®esprlng 337
1 for centering. In _this state, the centerline

elon%?‘ﬁ%%ﬂ%ﬁ%?% %ﬁﬁ@%?%%?ﬂﬁﬂf@h%sawa@hrq%l%rntern@aqf 334 1s
Z- | ct FIG 14A, FIG 14B
Cent%ééC?CE%%%dL(st Q)F(Iﬁ]?eﬁur eEﬁ) I&ﬁnlclf”ifqlgll& 146, when an )
| fge, %%B§9In1%th&@ﬂi%{gsﬁﬁ%ﬁgﬂt%cFﬂ P30 JCGBESPed about

(30 i ncl i ned plTane PL at °t unni ng

the WheiYofixirdls tiitahy hgaBsen 889 s sHemn &ﬁ!E@bl \ael_At, omt _ﬂ@ state
, Y-axial rotation receiving nenber 331 in a direction

with qubsnags isehbyr plTahdte cotiadtiegpushicngtadtopeet @01t hike before
time of contact. Due to this indin%1operat|on t he
m’m@gailil%ltesés 1ry BRAERHR) VRE Ase ENB 3P0HA dF Ieh el Hi t Be lffernal force

otation recei er 333, _X-axi

axi
is a3 50 Fo ER dare 55555 BB sPaura ki, T acobrrter srng 337
causégeﬁ{éa‘fq' a%@a%%tatlng member 332 to be axially aligned with the Y-axial

rotation receiving member 331 for centering. In this state,' the centerline
CL of the holding side arm 317 métches with the vertical direction (Z-axial
direction in FIG. 14A, FIG. 14B). |

As opposed to this, as shown in FIG. 14B, when an image sensor DUT
contacts the contact part 301 ona By° inclined plane PL at the time éf running
a test, the Y-axial rotatingmember 332 slides relative tothe Y-axial rotation
receiving member 331 in a direction substantially para'llel to the pushing

force at the time of contact. Due to this sliding operation, the Y-axial
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and hol ding side arm 317 rotate about the center

position CO2 of the image sensor DUT and the inage

sensor DUT is tilted to match with the inclined :

contact part 301. In this state, the centerline CLH of
rotdtieghehBeng33ia6e tabMrtddfed -2 ARG +DYN 30 MWHhB member 333,
- respect to the vertical direction. Further, in his _
X-axgedtotat irey myuitienP333 Zobs sddaprrasied 1byktdiel-stéatingthanism 318,

operation of the Y-axial rotating menber- 332. Wen -
and pR&digageds epg ol TDXtaasdakdvs tohicanteparsitizniCemfiethe image
' non&g&ta t state after running the test, the spring ,
senseg7Uak FBACY™S JTRI] GSRFRY VAT &1 BIE ECmEPhEItn ARE alnclined

Ll er, 332, is centered. \en an i nsor,
cort B Ry o 1t K Gt St Cpar e SBEI0R e ar i BpJSiAY Fide am
317 EHGHNSLABOYS, © then XX u; the, ¥s ax '
by BOQ, t e9$%axiaFX%%§%§¥B%bg%%%EgFﬂ%§2&%%¥gé§h'¥h§ther'ln
thisr etadd, Vehd @pkhey ¥3axi dlechpiaddn,y oLl ¥1i"&ﬁn§eéﬂb§"ati§i§ Lf the
and the X-axial rotatingnmenber 334 slides rélative to
Y-axt &k ritaxiral mendieat 330 WHeeCEhe i RgydTeahayr RB8and tAskedcier part
_ the sliding Y-axial rotating nmenber 332 so that the
301 enfeger sensuitaDUEtRSe Bifterdutoimptiod test hthheppland837 extends
substantially parallel to the contact part 301. Each

due g tHRMRIFSTLY 1SR 30 e tthextals rotaliina3embert W iAmpatered.
t est us 1 ding to th t
bR ieriags SERGEohYY corPi AT onieet Bobt oo rolane L
. ' i de . 347 tp, align. i 1 .
11 ek oo 5,10 1 0y 0,214 S4B 251 B0

rotaPiiRFRAbe@ M0 H17BEE reBatSiRle 1f thd VWi 8L FRREM orSY SR WBng member
320 are provided for one novable head 312 and

331 ahtiehekeme alaotat Alg bW 38 @l Sded hdlath 8¢ t6 Ok X—axial rotation
alignment systens 320 are provided in the handl er 10.
receqTHEgenYRer A§tadied barthenmagedisgn¥ors aDUotsglidg aterber 332

e novabl e head 312, the positions of two i

50 thgE 14T SBBeRraT dVT Giici SERLIY BRGUSI . thews1ane sdtantially
: para#f@g EgLQQﬁEQﬁU§R£FQ£%E#ﬁ-are performed to align the
- our S .

I mage Senso For exanpl e, by having one

- noyabhe: headt 32ceh e nYé L QQé’tﬁﬁﬁ;{t Sy Hreffle %ié?;e sensor test

execute a test "and during this having the other
apparanvall ecdeadngdd @ald gresdnieenpRsihéanss ef mddhe towoal RPey the
~sensors DUT of the second colum and first 36 row
positipastdfethe dohdinnbigk aang Hdcamdsriomplidrenhalgogntidres of the
, positions of the two inmage sensors DUT of the first -
AMAGECBPRIRT Salldl -f fF ShopWhahEC ¢ Re 111 Eb¢ PEebeimenbodiment, 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
thehandler 10. Therefore, among the four image sensors DUT held at one movable
head 312, the positions of two image sensors‘DUT are aligned simultaineously.
As a résult » two alignment operations are performed to align the four image
sensors DUT. | o -
o . For-_example_, by héﬁing one mQ_Vabl_é 'hea.c_:l-312__of the.YZ convé;}ox system
310 execﬁte a _te'st. and _durir;g' thlS :h.a_vi_n_g the other _Iﬁovable hééd 31.'2. _'aiign

the positions of the two image sensors DUT of the second column and first
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and second row by one set of two alignnent systens
320, it is possible to efficiently supply aligned
i mage sensors DUT to the test head 300 and raise the
operating rate of the test head 300. Note that the

row podbeTte eécald golremt and etend o, thenHlaganthd BYeIticdB of the
is not particularly limted to the above number and

two ﬁﬁ@gebée%&ﬂrﬁaﬂ%ﬂyo% ghe fiigat tchéui aed Fégeli red ahdrthe first column

g §%£ent of the |na%e sensors, the tine required for
an PS% IhEOY IR PagEtseh ¥P A LICRBSRy ABBFemso P2 @oitats possible to

ey By B P T ROV orlpesarbi e o gd raise
the H 4J§at§% rafeSGNERE t%'sg%éadgfﬁo Bl%gte %}aﬁe@{thg q}%@%ﬁ@frélﬁgmnent

reflecting neans) , anera si

systémé llfrﬁthé? @&Bﬁéh@@ﬁvél{ﬂlbﬁt is h%%r@?@%llér 'l?glﬁ@%@@to The above
first canera 326 of the alignnment system 320 is

nunbearscardobe scApbbly Bgt i frageshedt indTRER: ISRASHS S aﬂglfmfeh@ Bf the
the light receiving surface sides when aligning the

mﬁg@o%ﬂnﬁpbm th¢ ttihe rnamigecds dnsdrestDU thd Hisgé isestorgmeha nunber
326 is provided so that |ight along the optical axis

of ceplacdt PeHeS c&hBra 326 is reflected at the reflection

r.324 and dire ward the Z-axis positive
-ﬁﬂ&@@#bﬁ%ﬂﬁ S eﬁéé@ 2y By BiTAG- éhé)é'r%m%éa%?%%famovable

t L f
stzod 21015 B O b S bl L ToeB S ROGE Tor SheaetiTh feror
324 ﬁ:@ﬁp&ﬁ:tln ehebhE) bQ@Xmé@a and Iltb%tr@'Sgghd%fffﬂ%% caﬁ@?gbgé (first

10 itself can be kept- low. Further, a ring shaped

imagsersonriigechhght 323 and a simlar ring shaped
canmera side |light 325 are provided on the optical axis
OLke dfirshicameia 5126 chirbeaaldztmed: agstt 320 isl @ckDt dwmera for
' r.ogr essi on of ght along the optical axis O.c and
CaptyIg Ry EReEs Pﬁé—mlaf?? P SenERRPAT Spem £of Ui 6 BeioHng rertace sides

wnen g8 s Wil ol SenimRnreniie Jor onabl i ng
t Iﬁﬁlé RPEd: @Rk QU RS 5 33%593{5@ ) %@Elél{;ﬂe%i%%g 605 a1 axis

DUT to be viewed by I rst canera
OL; oS etecederNoRe ihaif1htsd ksl RANBER 3261 ARE 39 and directed

second CCD canera 312b are 37 calibrated wth each
towanﬂﬂhﬂﬁﬂaﬁl$heﬁluuwedotegtnﬂudhmth1s@ﬁythgphammﬂxngtﬂareféectlon
speC|f|c met hod of this calibration, for exanple,

mlrrog %2{461%6 g&pitical axis OLc 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 light 325 are provided on the optical axis OL. of this first

camera 326 so as not to block the progression of light along the optical

- - axls 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 luminance
for enabling the input and output terminals 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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cali bration gauge having the shape of the inmage
sensors DUT and drawn with XY coordinate axes is

pl aced at an alignnent system 320 so that it can be
seen by the first camera 326, an inage of this gauge

' tured by the firs capera 326, and the XY
carditab AR R e iBat Ao hoe B atT Brarhohigat e ahaidler 10.
it DAS.td I 11 . C
5187 SR P BB Sy s MR 10 RS PR Bparent
calig@dgeor §aGRPhaved BYe shepSeeaid AR densthkdboumagey Hh&m with
XY coordi nate axes and center position of the
XY coatdbreiti oresgasgdacad eetr @acdhlighesrXYsgooadBbatse exasibdfcan be
this calibration gauge becone the reference XY
SeercabEt RAre syueE s Hot s énagahef thos ganee ds @psurattby the first
312b. Agove t he sensor sjde |light 323 of the alignnment
CCD g9merdp 40 ang theyAh|00ordinase B%Ees AEFhGRaths Fatibration gauge

ot $EPRLAN 2180 BLOULRT o The L LEL OPEOLIS BBRR . coecones
abovfeOEhea aﬂlﬁg 8nS lof %,Ste(?a@%igs g{ég)\;?g%% %yzjfﬁe%e ﬁ%&gnd camera

passi ng e abutting .ne

312bb et eme8ntbRirdt Rer k<l £ Sdrfie 3 814, QF +h D8 1BYARL 6n gauge

head 312. Further, this novablé stage 321 Is set so

are rehdt Thdk8chbdrdEihaopaneddf Skacd0Bsatiain d#heekectdiethe reference
progression of light along the optical axis O.c and
XY coprdifptretsysanprbetv826 dan tvo ewengirabe3®d aabll 31¢b.t he
B%gut and output term nals HB of the inmage sensor
overhig SepSabréds daght 323 of $hetaldemmant Fysiagh3dt.agaovable
S rt_.nmenbers 321b .to novabl e f] at surface 3224
stat 01 HEG 1 SLEF} BEREHG 4T v BRTEiss> TRIEIE dprsng 321a
formt® i ~axi.S,And. Y-axi al _dif.ect] d.
o TR o C LS A3 A oS £ L1008 UMl inace sensor
DUT tephes 3dlhad S ngmt%éégianggu@@ﬁ@ ﬁ&nbe%ﬁéﬁd)fpravided

si ze not bl ocki ng progression of light along the
at thepittath cax S tBeDolding hindd amsl i Tahehand2dlandadtdbl ifogther,
. the first canera 326 to view at least all input and
this ggveke $eae #al s 19Btofo s HivegElisainepeniDg321Noiags not block

i IS AT -
' i . t ] H )
526 RSkl RO ISLIB RGNS AL o o e

sensa@N@duB8 i ndependent|y supported by the body 12 side of
the handler 10 fromthe novable stage 321, stage

sTippondratteesta321391 andobumlebeHrbabh sttefacepsdtdnetders 321b
to a r?lgx?a%igdflat 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 € about
_the Z-axis. The stage support member 321b is formed with a second opening
321c of a size not blocking progression of ligﬁt along the optical axis Clc¢
of the first camera 326 and enabling the first camera 326 to view at least
all input and output terminais HB of the image Sensor bUT.

Note that, the sensor side illumination 323, reflection mirror 324,

camera side light 325, and first camera 326 are kept from being moved due

to the drive operation of the drive unit 322 by being separately and
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to this, the holding side arm 317 hol ding an i nage
sensor DUT tracks the drive operation of the drive
unit 322 in the state with the | ock-and-free
mechani sm 318 in the free state and with the Z-axia
indepehdatialy Spostfed hethdBY@PL e sheads 3d hahVid?d 08 rom the movable
predeterm ned pressure to the novable stage 321 and
stagea lpotegd sugdvet Xealxé @32 1an chndmaxhihl e fliatetirfens32a As opposed
rotate by 6 rotation about the Z-axis. The drive unit
to t§2§, dhet %@%ﬂggﬁﬁ@nﬁ%ﬁﬂeh@lﬁm apsmetioviensar FIUT, t1sks the
g mean movi ng the novabl e s%ﬁge 321 on the XY
er& WRFEAOR r?é SEGATETS UBAE F2axh dhedT Aeet i0hs L dOf brang~free

e S nd LS, CO S f t hr
mecsi1 041498, PO LIS S84 5,800 15 ROELERS o Bl Ll S8 of the
2Bk frRes 3 248 AR 8%%?
v a boa%d 33%%1 r{?Ir g)r%?lé%e mgl%gr S %léﬁr@qgeg% I%an lfzgtgage 321
and GrEmPVOYhAed 0 e Pear 432261 redfRnk! 4t rodtve Bt Qtation
3221 has a first eccentric shaft 3221a. The center
abouf xidhe Voaxbt. t he eccentric side of the first eccentric
shaft 3221a is at a position a distance L fromthe
c&headriveanifaf2dbfitie diigeeghasitston 3Re af shewn dniNES. 15,
notor 3221. Simlarly, the second drive notor 3222 has
1s a JegpE dind BEHEAL ?hecm%‘rﬁé?lte S@maﬂ PRetheeliY @laps fin }7116} X-axial

eccentric second eccentric

and G s et S UL ShEBOL: PO P G groomprised
of tH2 d¥g& mﬂllfagctrn[h? 329%9 ﬁ.§h2£r}éir 9hoi he e a%ggs VSuPPéc%r 3224,

3222 i'vVe mot or

flat thirfdce caigpbit Qne?rﬁéié $223aand EhecseNtebs( X2, y2) at
the eccentric side of the third eccentric shaft 3223a

| Shate drposndtican 322d| SRanceand 20onrk Reoetddddn (K€boyid 3226.
of the drive shaft of the third drive notor 3223. The
The frﬁﬁﬁﬁbqi@‘ﬁ a@tcsm PPt da822 4 ightt éaeniriv shafit 132222 i Bje center

% ex a rec&gggular shape pl ate nenber
(%o, ¥plo@d &FC‘F‘]WlEe%& i e glF%Eteé?ﬁ%Wr%c S%ae‘&oﬁaﬂa is at a

' ‘pc>51 %%né é %ﬂ)ﬂqgc oggnéérd e(%(F 'e@;flt ) ngge S%ti 8f the

|rect|on her I'S nova

firsWEﬂyvgqgﬁ@&oggmend along t hey- axi al dlrectlon 39°
with a rectangular first opening 3221b having | ong

sbiteislairly} MeheYs@dnal dridier @etd0822F wat he kecdie cabyaidie shaft
flat surface 3224 is provided at the other
3222a. The center (x;, v:) at the eccentric side of the second eccentric
shaft 3222a is at a position a distance L from the center (X, v») of the
- drive shaft of the second drive motor 3222.
Similarly, the thirddrive motor 3223 has a third eccentric shaft 3223z,
The center (xz, y2) at the eccentric side of the third eccentric shaft 3223a
is at a position a distance L from the center (x.; vc) 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,

thismovable flat surface3224isprovidedat oneend alongtheY-axialdirection
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end along the Y-axial direction with a rectangul ar

third opening 3223b having 1ong sides in the Y-axial

direction. As will be understood fromFI G 16, at the

center of the first opening 3221b, the first
witiPACERaGu Bl 13220 Rn0hg LHO1L! Kbl LUy TRLOL 328 B axial

inserted” in a novable a fotatabl € Nannar.

direStivn aFtyshea, tiemcemler fiofe sherasecond OpRbNYed2A2bhe other
the second eccentric shaft 3222a of the second drive :

end aApngrthg 22 2xi sl dhseritied wiibh a movathdd ar ahdrd opatiatel 32236 having
manner. Simlarly, at the center of the third opening

longzsicgs ippghe Hirpdlek déneetion.shaft 3223a of the third
e and rotatabl e

driveqﬁfor 3%23 IS hpserted i n anmpvabl i ,
matn&ril ¥ UPATS AR, T Kife j6ist EhorepYeE AE thRridest opening
' . 3221a, 22 d, 3223a i abl
S e B R e e P R PP R
in aSHEVARLE 32240kBriie MaYdl ane becomes possible. The
flat surface support nenbers 3225 of this drive unit

3ZmalrIREnNBerthe SHPRY LiFNghd RecARY aRER: Ad abosyr frdgececond
3224 to enable X-Y-9 novenent and are provided at

eccentrieesiadt i2i2aa oathet seeondidre vel bt 082228 howAsértdd {a a movable
- 15. As shown in FIG 17, positions of the novable
and ¥¢tgttable f@oBeB224 where the flat surface support

mbers 3225 are provided are formed with support _
SR 173475 35 4Re CeBFSEPT Eifht ot iohors  BrARR &, MR ipR@ccentric

icunf.erences_of t flat surface support
=ha s R R conan P et paft amof L pepiegeateble
mannsUr f ace support  nmenbers 3225 are positioned at the
openi ngs 3224a. Due to this, the drive operations of

t he tilsveayOber shaddAderBiddlor aiMd Bt epade-ist al@ s 32214,

- - support of the noving and rotating novable fl at
3222 yafich 882 3P 29 a thoveElE, antbrotsiten] ershingy ,t hevexeviakifetifd abvable
surface 3224 of the drive unit 322 of the alignnment
flat syctash 3264 1 the X-amlane gesiomps eagisileted on, the
flrs rive notor 3221 is drivyen to.rotate ipn the -0
d.h%ee%ﬁ(‘jﬁp%ur G PR PabSdFIES 0= 559 Pl typiy ave Tbers
suppdrRt 8% @pkidhe1 &S dir §61d-an. 3oPhe LUVE oy g0
pprmtlgérj 3222 is not Erlveﬁ. é%%?hgi?ﬁ§ﬁé%%n%¢?ﬁgvgﬁgﬂlamdare
provideyakl thideatodttl b 8t 32244kt + 63%éikwn 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 openings 3224a.
of circumferences smaller than the outer circumferences of the flat surface
~ supportmembers 3225, while the constrictedparts of the flat surface support
members 3225 are positioned at the openings 3224a. Due to this, the drive
operations of the drive motors 3221, 3222, and 3223 enzble stable support
of the moving and r_otating movab__'Le flat surface 3224.
In FIG. 15, when moving the movable flat surface 3224 of the drive
unit 322 of the alignment system 320 iI_1 the X-axial positive direction, 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 +6 direction. The second drive
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negative direction, it is sufficient to drive the
rotation of the first drive notor 3221 in the +0
direction and drive the rotation of the third drive
motor 3223 in the -9 direction. In this case as well,

npt5me9§gqu@ogn&%eegotor 3222 is not driven. In FIG
15, when noving the novable flat surface 3224 of the

dr Fuecheuni $ha82Rovfng haeahdghientl 8y stefmR28224 ihhehe X-axial
Y-axial positive direction, the first drive notor
nega?rzze HECE i, ditdFd vef fiotient 80231 ne elde motathendrf therfirst drive

§%Hf|0|ent to drive the rotation of only the second
ROty el bk Bhe 39291 1951 oREni0dE o ShF owtaltm 9y thepfylird drive

bl e fl at f 3224 Y-
ot o o P SCERERCLUe T LPST CaPF 68 Tor 8L g ive motor
3074 lﬂ%'rl‘i‘o@rdr\i@eﬁm or 3223 are not driven. It is

ficient to drive the rotation of only the second

driyeTaptny, 3R Ido(}lltlt? & neIndidget Foi shP?eEeGEZéﬁs of "D drive

rotating the novable flat surface 3224 the drive

unitupid o82Reofl ibheerdd EgsuEN2BYS e B82AQ1 5N phBer & direction, the
' directi on about the second eccentric shaft 3222a, the

firstidsivedmpiver 388 brand2@inds ddivey eptdo I2aBate=d not teedriSren. It
.. direction and the third drive notor 3223 is driven to
is spifigiient o gelvertheyirpbaticonof Théy $deorrtoddi dus vaoasor 3222 in
h 3%3% i s not driven. Further, when rotating the novable

© Y S EGF e 3224 in the -9 dlrectlon about the

haf
S50 L Y 3o, 8, el TR
negat e di gEdMONMOLHY £ 3223 gk Syl fbyen 3&%]2 2351@ Aed & t\).eemot%r 3223

direction. The second drive notor not driven.

are iNgt erivat. by idy bufMNigithe voobatdeORhOfrdtheid bstorflkl ¥ second
nmot or 3221, second drive nmptor 3222, and third drive

drivemadprr33Z2® iin titzofddicebibhh the 00, 91, and 92
calculated b% the followi ng e ations, t he novabl e
&hg

f EatFir Facshep 2otating bee fev él@%eUf-’é@f@fet32%fb§ftﬁfmwdrive
ated at t 9.. Note

i g o e A Pt v aneacIP e £RP O RoRaviPl GOk iseseoond
eccerﬁﬁ‘ib_e’_él_leﬁ_ti( _%?%2:’&{12 tﬁe £ Ii‘%tic%%&%ﬂrp@%:@%ﬁ%‘issg?{s\%engggzr%‘tate in
the +#PodDrec3224 aﬁﬂ%&tﬁﬁﬂgﬁvé Rotbt 8823 is driven to rotate in the
+0 direction. The second drive motor 3222 is not driven.

Further, when rotating themovable flat surface 3224 in the -6 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 not driven.

Note that by driving the rotation of the first drive motor 3221, second
drive motor 3222, and third drive moter 3223 in accordance with the Bos O3,
and 62 calculated by the following equatlons, the movable flat surface 3224
may be moved to the target posn:lon X, y and rotated at the target posture

" ©. Note that, the center of rotation at the target posture 6 is the center

(x1, yi ) of the second eccentric shaft 3222a.

_41'_




the rotation of the second drive notor 3222 -and the
third drive notor 3223 tom L Further, when 6>0, the
first drive notor 3221 should be nade to drive the
rotation of (717 77 the second drive notor 3222 OL
-4 r \Y Fs :
gn %H% ctaP%e rogt éj-[ v @%é@rm égg\gelms iﬂZCF 1b¥l{out1 r\oﬁggg to drive
thedkk&@uxiﬁ@ rotation of =t,1 a -0 the second drive
notor 3222 + -o (r)~ (117) 42 and the third drive
not or 3223 . in the above equations, a, b, ¢, and
nare F rt Fié 1r, for exanple, in FIG 15, when naking
t e~ 80 eFs=6f=tthe drive shafts of the three drive
X231 | 2, and 3223 (xa, ya)=(0, 50), (xb,
yb) =(-16,” 0) d (xc, yc)=(0, -50), to nove the
nter of ation. e the novable flat surface 3224
f r onel Fﬁ%o%%ﬁféﬁfe F%?fory%zzof the second eccentric
(10, 10), it is possible to enter
40), (xb, yb) =(-20, -10), (xe, yc)
.d it he above-nentioned equations to
énment about the center of rotation of
isurface 3224 as (10, 10). By using
22 of this alignnment system 320, the
p@@ﬁrﬁmnihludcﬂhsehmﬁﬁung223de arms 317 hol di ng the
i mage sensors DUT can be noved and the alignment of
"~ the po_ltégns f the imge sensors DUT is achieved.
1| L

Further, when 6>0, the first drive motor 3221 should be made to drive

the rotation of

=t | e |2

the second drive motor 3222

and third drive motor 3223

N e
@, = ian, i{—-;— L -8

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

the rotation of

the second drive motor 3222

& ﬂmn‘*[“‘{:—b;]%%«— 2
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The board 3226 supporting the three drive notors 3221,
3222, and 3223 of the drive unit 322 of this

al i gnnment system 320 is fixed to the body 12 side of
the handl er 10. Further, the novable flat surface 3224

| sarebmhecilgdd dhreugbténergtage support nmenmber 321b to
t he novabl e stage 321 and, in the initial state shown

in FIG 5; k5tset, so that the center of the center

a%i 5 ~tagf Ad&iri ve shaft 2222 and the optical
axi s OLck of“th firsti camera 326 match. Note that the
first drive unit, se ond drive unit, and third drive
LrTEEP er Y FBE T8 on SRV SRS Ay Gr eCf G P oA

expreSS|ons corresponding to 43 X-axial direction
4, direction operation, and 8 rotation
op,.abqut the Z-axis in the above-nmentioned
"ﬁat surf ce 3224 and do not correspond to
Mo (A, or 3221, second drive notor 3222,
g tor 3223. FIG 18 is a bl ock diagram
t%@,g&§rfll configuration of a control system
4 pséri test apparatus according to the
first drhigdine of the present invention. Next,
@phaini ng the ovirall configuration of the contro
systemin an imge sensor test apparatus 1 according

| DR AP0 SO 1 25, SO LI Gl A o
shaf@@@f t%ézlﬁwreter@:l%%ﬁfor%%22§ %%Qy %de%F3r E%‘I’ %f fdnng ; {Xp,

havi ng a devi ati on culati'ng~Gnit

vb) = (FRAND) , e af), | TRYE0 PFOGgES b RGvHNHe c?él’deb:'@]g%otatlon & of the
processing unit), a YZ conveyor system use contro

movalshesfrh 80rizmet B4 ifngn thheceYZecoiveypl «yshemeddfy canehtric

an al i gnnment system use control system 90 controlllng
shaft ﬁéOraIO?d%ﬂ”ré%@.r {5t éin @gosajﬁ@eftq sttemndxserdnd!( Tﬂa}re‘ﬁ%)s (3,
§ re able é@ nsn1t t.he ¢ iéured i mag
% o’ He dent Q) B s ekS (‘:‘W?H’W %‘E?aﬂiéons to

enabl%@fl@eg'inggerf\&t ar{gb%tq:%@tcre?xlcef ggq:!’)@atl%% Qs abL %l_rﬂ% surface

he central control can Centrael con
3224 ke (igmge) sensortest apparatus 1 as amholebybeing‘

' connected to the tester 20, the YZ conveyor system
usSeusont tlod dsisst emt8822 ahdhidel AjringhAoeRbtes 98¢ ctheIBOsitions
control 'system 90. In particular, it can receive the

of th@lhoéq;n% pgPalagms 317 holding the image sensors DUT can be moved and
the alignment of the positions of the image sensors DUT is achieved.
The board 3226 supporting the three drive motors 3221, 3222, and 3223

of the drive unit 322 of this alignment system 320 is fixed to the body 12

side of the handler 10. Further, the movable flat surface 3224 is connected

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 Ol¢ of the first camera

- 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
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acquired fromthe i mage sensors DUT at the tine of a
test fromthe tester 20. As explained above, in a
test of the imge sensors, when the type of the inage
sensors is changed, a pretest nust be run to align the
X-axgpl idiadect dont opetddioh, eackibbagiesensobpititiang dnldes rotation
optical axis O.L of each light source 340 so as to
opergpken ﬁh@lfob]tlﬁi Eatxigis tige Bbovetiratipndn newiple eflan@urface 3224
oaxi al match with the optical axis QLD of th
and GqRe C@%%@&Pﬂ%@? tetferst KE1ERARERT 36414 ?@Wﬁ@fwﬁ mphar 3222,

tiqned ove the light source 340. As
and éﬁﬁ%ge é 4%0r 3 € deviation calculating unit 71 of

t %GC aRy saal blo%ﬂ_dlﬁgﬂ'&r[ scﬂowi}ﬁg tRAL70-40 dhe; r%%?_gx% Rf acontrol

enbodi nent recei ves out put Signal s acquire

systéRolresn 3hadd @B t@ﬂﬁ]to%ﬂlﬁ%%sa%diﬁb therar £1:28terbodiment
right after change e type of the imge sensors

of tikJhredent viasrehbeordi stribution of the [ight striking
t he i mage sensor DUT fromthe received signals,: and
eXerbetexplheningpthe avenxils c@fiafurahect bfhthesourrel 34Bten in
fronthis distribution so can calculate the anount of

an iRge 8PN £ESF APREIUPE EACCRYHENDIID Bie Phessnfagabodiment, as

L e
326, C{;ﬁﬁbat L@h ta'fs?&l %Hl aé %gm% étil\'oely f eqlbﬁ’jl V1PH a cféxnatlon

t est ér "the pre peci
calcdl%&ﬁng vwhen78ncal i ARFBY meah ta%@a%%glaeé 9<5§e§sﬁﬁg unit 72 (image
positions of inmge sensors t he p03|t|ons of the

procassage wen3ors Y2dowegoal 4ygiten @ﬁl&bﬂ@ﬂ‘dlﬂgyéi’f&l a0ist$olling
of deviation Dso that amounts of deviation D are
the Yeapersidved. systephtin dndl Eh@liz@ment syheen uge ahtrbheystem 90
, the optical axis OLL of each light source 340
Cont%éil?%et}@ptaﬁk‘ﬁl‘meé% 3ystepp3%?- t he i nage sensor

LTI CNR P E BERTT.
:Lmagep Eﬁfﬁﬁtﬁgn% fnd z:e(ﬂftréf %oﬁ%?&i aly<£an t7r0013 %@‘L‘hg RfQekbPed to

he present enbodi nent xanp e ah

the cBﬁ‘OﬁtﬁlSS:bﬁQrdlr OPSSSOT) EFCriil tEaRcPtPLESEHIEI Bestem 70 can
i mage i nformation captured by the first canera 326 and

Centﬁgéhnﬂ@htﬂmhgha1@aq&ﬁensec©gﬂtapp&ﬂa@upmasawhmmabthlngconnected
postures of the contact parts - 301 and i nage sensors
totheigpten 2Pnehe NGV Sak TRieR eOnHe L avwtiAme), @nd the aligrment

system usg congrol system 90. Inparticular, it can receive the output signals
~acguired from the image sensors DUT at the time of a test from the tester
20.

As explained above, in a test of the jmage_ sensors, when the type of
the image sensors is changed, a pretest must be run to align the optical
axis OLp of each image sensor DUT and the optical axis Ol of each light
source 340 so as tomake the optical axis Oly of the light source 340 coaxially
-match with the optical axis OIp of the J_mage sensor DUT after the change
of the type in the state positioned above the l:Lght source 340

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




of the imge sensors DUT. Further, at the tinme of a
change of type of the imge sensors DUT, the inmage
processing unit 72 processes the image infornmation
captured by the second canera 312b so as to extract
contihg ki Wb f ' i
t he %@ﬁtac?qﬁgg%gﬁggfﬁgnd dgﬁ%ﬁg§Fg§9§%g&%gﬁFg§g§Q%;Qamured
by thesidsitens0 fomtdieitory setsdpardm f0thapdetdd XMht after change
coordi nate axes at the contact parts 301 fromthe
of thgt et @t dinego nsnsersabUT odedl ves| dicedt dteriposidr ofighe light
and pgostures of the contact parts 301 on the inmage
str Ur B IRES RRNSSeDPeRfEPE BERpecadived aigneks s anftextracts the

becones .possi.bl e recognj t he .changes in the
P56 ﬁﬁlaﬂgﬁ g oh g Ra Eant MBS 3 riiidegrSpgancalculate
the PO o LT B e B cemat Pl S e Sefor our
witPFesasSes, the dgrags: i ardmt PEH@&E?E@%&Q%JO' {¥din in FIG.

canmera 326 and recogni zes the positions and postures
19. of the inmage sensors DUT on the image. Further, it
cal cul ates the anobunts of alignnent in the X-axial and
Y-Tha afhoutitr eCtdeonstiand trlonfatedinabiout walhe sZf@kiback to the
_required for the inmage sensors DUT so as to nake the
Malng &St Erens tamBrgestuspscofiaaidyi mgbe sens dbest Ddenem a hignment
ni zed positions and postures of

[ match _t he Leqog ( es
SyStER G P0G Rt PEr RIS IEG NS Nt Eragenagnsore Wor dichapeitions of the
. he i t d the fii i 26
neaf kT ETEs B £t e IO RS R i Bl BYSwins o dFr iy ion D oo chac
amouReS \WEeletiRe i GRMELAS 326113 2Rs a8 .6 Pl Akped 22?23":6 tha MBme of

anmounts of alignnent calculated 1n this way

the tagsansihe dgd chl @i stdie cresdidal i GRNSsRlceSyst 8 R Rtihe axis
" YZ conveyor systemuse control system 80 and
OLs ofl timmnipage sestemilE swnttrotislist emdd(). sdhehabh gaseidion test
systenuse control system 90 controls the actuators of
of t@%éﬂﬁeﬁv%en@ﬁﬁ > cah hehepfegment system 320 based

0 his transmtted anpunt al i gnnent wher.eby the_ |
 peE OB SRR Wil e beE iR okl ignateteA 70 in the
X )
prest ot Mhep S AL L O oM oI AR S . o
can mocegleM@thdAnbyarieragaed chocddteradpntise of r&t IGRBBNBE26 and

transmtted fromthe central ‘control system 70 to the
secorgl ¢grrei2by seemnise thenosat i gysdrep@urbbboatercobtadt parts
301 ar?cci) 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 thé 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 pins 302 of the conﬁact parts 301 and calculates the center positions
of the contact parts 301 and the Xy coordinate axes at the contact parts
301 from the extracted positions so as to calculate the positions and postures

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

to this_, it becomes possible to recognize the changes in the positions of
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The unl oader unit 60 is a neans for ejecting tested
i mge sensors DUT fromthe test unit 30 to the sensor
storage unit 40 and is conprised of a second XYZ
conveyor system 601 and two unl oader buffers 602. Each
‘the wheasepabué f37 682:sdS1H3 FRMSEDIE the fMenLbagkoang:c.
forth between the range of opéeration of the YZ
cohwvayer, systimmt3de cdnchd hein ange, ehispekatimicesfingherit 72
second XYZ conveyor system 601 and is conprised of a
progegiabihe Baoe indoeating captutediyahe £8 r statorera32b andrecognizes

he IOV hl e part 602a is supported at the front end of
the PRRitions R0 RRALIAES/OT6Eh TRFde 8ok a0 D By ReoLisoet Hnrther,

B P T M
' d
and b"BES+$ERSH-+ YL ‘Zag}éﬁe rg@g:g}tég dfOlF WhE ﬁﬁal,%e\l\ggryso%%%[ﬁzso as

conveyor system 310 ops I age sensors

to mhRé @htheodselibis GRRCHeitdRe HPVAB! PRI L0238 AT B8R the image
unl oader buffer 602 positioned in the range of

matchpdeatecoandied besMA ey psstsiyst &R Bid cohb-tUphaaderl, Note
buffer 602 can retract the X-axial actuator 602b so as

thattthengrardinetensyabins opdie B8Reasiqapthecd ygeheofirst camera 326
operation of_ the second XYZ conveyor system 601. Note
and ?%&Pdtcr?@%%v%@@be%%rlﬂnmay%bﬁ@@@e prwendee aimeras 326,
312th§ meLIs 60%0. For exanple, the surface of the
v BT e PRt 980%% may al so be made a flat surface
[ i ' ' suction surfaces .
s e e i e R

the QBYEYebnsyst 8MREH070ACES TN@hIBIS s$ENSPLSe M%fgl system
the suction pads, picks up the inmEge sensors DUT by

80 antl héiguehi spstpadss coretrba el stdntim ravdlahnaet Uatsem602Bont rol
noves inside the range of operation of the second XYZ
Systegbfvegirod§ $hemcboatonamef, twhdm vieiunisHi2Rp 1 tiesgligrment system
reI%ase . the sugtion of the suction pads, whereby the '

320 baged g SovF TEHVEY bFed FRpEH 6 Aligwens vhrrabysthedposiddens of
, _ i di he, unl.oader_buffers 602 i

ehe SEBEUR AP, B 011100 10,0 G ULELS 82 R, wner

the a¥@uSQNVWEYAvieYSLEM 310 &aR RS TH! {an EQQ@%%C (09% aBnts of

without interference with each other. Furt

devigtion Dairagdtiag turhe ageint 0o £ BIgBmeR? t raftsri@E8H S om the central
possible to eject image sensors DUT fromthe test '

contrlRéagy<3G0 &f ficcitbat dlicament mysbee uske coperdt spgtanae. of
- the image sensor test apparatus 1. Note that, the
L i’¥on is not limted to two unloader

The unloader unit 60 is a means for ej ecting 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 unloaderl buffers 602.

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
of the second XYZ conveyor system 601 and is comprised of a movable part
6023 and an X~axial actuator 602b. A movable part 602a is supportéd at thé
front end of the X-axial actuator 602b fixed on the body 12 of the handler

10. The movable part 602a is formed at its top surface with four wells 602¢c
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- buffers. The nunber may be suitably set fromthe tine
required for alignnent of the inmage sensors, the tine
required for testing the inmage sensors OUI, etc. The-
second XYZ conveyor system 601 is a neans for noving

in @gg?pgk%ci Otsbeﬁs{)f@@)% gg}f%r sd e%n an unl oader

er 6 aSSI ion of a
cl Raghtbcatkanid ay c%h@é&ﬁ[ sﬁlg‘ger@@%'cﬁ:o%Q'Wsté@(inﬁ e Sensors
Y-axial rails 601a, axial rail a novable
DUT lhetaol tB8 kellanil2euct icha npadisl® @hdt adddahaSan ant amgpe: bhffer 602
operation including two unl oader buffers 602 and the
posigiarssd ¥ driamye of cRgratiopkdét g2 conTeyokssyshempl ( rif ubloader
wo Y-axial rails _60la of this second XYZ

buff@Brép@y%ﬁm reheantion F-arialf pxetos ¢Urd Hoay tromere the movable

part (S 5 etﬁleslﬁn@&b?@OP?H%H»@%P%PG&P%éﬁ(?&ﬁng&ﬁﬁ Fgpten 601.
tp:Ng\%}leé(Ce %%lvéb %Qfé %ﬁ o%tgv ov g %sﬁ.tgg%ﬁne wells

602¢l, errhgxéﬁn]gﬂ)é' athdliseeddePBe tﬁ'&@’ }nB%bl ?h& r@@‘éé%eﬁ/ af@@%e made

601c has four suction pads 601d at S bottom
a fldt istirdiged herovhited priepagiedtior- ﬁéﬁsahlﬂl@tsim@t%n sluﬁsfaces facing
beconmes possible to raise and | ower the four suction
vertpeald veQterin InheniZ-casealthdi Wectriveyor Byetaedbhgladds the image
conveyor system 601 can position the four suction pads
SenS%BﬂaUﬁ%%e BHEL 1 GraRpsiss aliSEp SR IBmagrennbeadEr by ighe spction
ensors DUT at one tinme

pads 1St P Ao F NS 468 L L a PP ErF theifedhe 1Rge of Gperation
of tl'fé ééézfd gﬁﬁ c%ﬂvgé%ﬂy S L%?r!(gébu%%d %%ht :L%risﬁbngmthg_gereleases

ease nsors

the s@b@i‘?@ﬂ becakl aktt bAYadBehfWrel) Ghe %@c&‘iﬁ ﬂ@co%dﬁ‘ tdstem 601
be referred to so as to explain a nethod of testing

‘holds rmhgetsenrsbtsagd/EehyotsheuTmage sensor test apparatus 1
according to the present enbodinent. Note that the
t BE P§0Wmﬁéhﬁ radeadsehybfenrest? appdsatys the seroddA gonveyor
b ea&dresent enbodi nent include not only the nmai
Syst%é B¢ g FORISYsEi figternal] ﬁaaéoes éh@l&r@nmﬂs% gperated
: S t.h I pos al i n| n
with O R R i 8 08 RO ST e AR P el Pprigro vmloader

buffé%%t 6@9' 1Rt D ﬁ%fsshglee th r@]%%tsﬁ'ﬁb?g% sdMbralpdterdr WBe test
of the change of "'type of the I nage 'sensors as

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 unloader

buffers. The number may be suitably set from the time required for alignment

of the image sensors, the time required for testing the image sensors DUT,

. etc.

The second XYZ conveyor system 601 is a means for moving and placing
~ the :i_mage sensors DUT on ah ﬁnloader buffer 602 to a classification tray
of a classification tray stocker 402 and is comprised of Y-axial rails 601a,
an X-axial rail 60lb, a movable head 60ic, and suction pads 601d and has
a range of operation including two unloader buffers 602 and the élassification

tray stocker 402.
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expl ai ned above, but in the foll ow ng explanation, the
case of the pretest and the case of the main test

wi |l be explained together and only the parts
differing in processing will be explained. FIG 21 is

a Nd SMhFhOWTRg Stiafe. ff v %@:@éﬁ%&tgﬂs V\ﬁﬁn 5 ae_LsoJec%P% XYZ conveyor

contact part by a secon Agin

systieypeobiardefized td tthléebf)tﬂy sb srhodi lﬁ@{HlerOiOt @@tﬁé&ﬁ @Rkm, the
invention, FIG 22 is a view showi ng the state of

X-aXQ@émalérﬁGi@ ig woppaorege sienkbig iaf tHehe-sdeond reetivm Further,
~and first row and the second colum and second row
thlsa?b‘@aiéa% ﬁél%\ﬁp@%ﬁmO@sﬁk@W@@bﬂﬁ feah 661¢ ghengired with a Z-axial

0 0 nmage sensor, test appar at
actugbin m%}ﬁce% ﬁSrég?}PJriégn ERDOTF e CIPOL 16 I pPBoBhts movable

sl B FLG A A IS A ST e
Z- ax§é{fta‘%@h£’£&m .’11?' Bethl s é)%fssﬁgl% 8%a1§é %ndzf?wc%f %Pﬁ Jour suction

| 'owchart Showi ng processi ng or al I gnnmen

padsp@@id iantief zagxidmaereseRsQr in the first embodi ment
of the present invention, FIG 25A is a view show ng

arthexsmephe X6t @nvepeg eyglfent bel shapesbefwr enalfbgnaestion pads
in the first enbodi nent of the present invention,
601d ipire the GmagsBensoxs PUBwWnshowigdan bukemph2, ofichmp the four
e of the state after alignment of the first

| mag%ﬁﬁga%%ﬁw 5 O%%éi}ﬁ‘?eé@’f? WW@@@QV@nthﬂ:F@;iSQfsfﬂC@téon tray of
th th | et
che SRR SRR LIS Fhats. gothe. ComleLion ol Lhe i ince
I d d
sens&%d DUt i disfrel OV %?Qﬁ%%c%g%ﬁ‘%ré?. um and second Tow

fromthe state 27 is a view show ng
t bel&t, at®s.of1 £OuGI FBOGiSE BTl AbSE sbIAMd Qs?pla%aé fethod
of FIG 26, FIG 28 is a view showi ng the state of
of tepbing inajsngendrers DUADLY thgeinega sensootethapbatsiuschlaudbrding
and first row and first colum and second row above '

to thengrategnAebrdisgstem from the state of FIG 27, FIG
ng the state of insertion of an

| .Zﬁ%‘@eé ogh \sft'&%wF ; hftsnm%yaﬁeg ﬁﬁé‘iﬁ? Segyet &7°F rRARES lapgcording
to thé’%rgé&t %dnﬁén@f 11§ dd% e\ on ttsn%gryaytln%etsggé% %Hgg}:y testing

e conmpl etron of -alignnent  of WO
the lﬂé?é RenbbFssbusOlima12Nd Jidigk row and Pﬁgﬁogé E)?tallenlng the

unm and second row fromthe state o
optlcal_ axsisa0ly e sdvhwi hghtt BeusdeaBeo aindf olus dpltm@e_iil SEASATS of the
_ raised from the state of FIG 30, FIG 32 is a view
1magespiwiorgPiThat dthet einsf of Uil clmarigest S typa dfotite iimage sensors as
sensors fromthe state of FIG 31, and FIG 33A and

explagped aggge, but in the following explanation, the 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 image sensors of the second column and first row and the second column

and second row above the alignment system during an alignment operatioh by

the image sensor test apparatus according to the first embodiment of the
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‘are views showi ng a centering operation of the contact

armby the | ock-and-free nechanismin the first

enmbodi nent of the present invention. Note that, FIG

21 to FIG 23 and FIG 26 to FIG 32 are schematic
presgngsEvestiomnalGyiddwss of vidie shesinginhe 2@tseanitematidn of an

the X-axial negative direction in FIG 2. The novable
imagredENsProintq G8e i gureHe SHetaIb FEom sl SEge ¢h Fife 22, FIG. 24

ositive direction in.FIG 2, while the
is aaﬁl%wﬁﬁrae% SIPECER 5655119 g@ﬁf PAL BT H TS ERS BPStiien of an image

s 1RO YLD, LiEo T AR e it o vie
showSHWh akarke &f Gt iddye HF Ghe2dcdi@ }Eéfére2§lj%ﬁg\eﬂgqn &R first

to FIG 32 show the i'nmage sensors DUT of

emboflineatt o6l thenpassefy istedtQvhangitBerfd.r 96p Ga Hnﬁe@anghowmg an
second row, while the imge sensors DUT shown at the

exampéd tofi antivegki glitbs strw sheerd ahggreensol she Bk sef efidagliment
second colum and first row and the second col umm and
of theddirgeRbWIVEREREYT or FEENt2Mtsar MEsBLEoviHgWEhestatder the

' ' DUT of the first | d first
- compl gt 3F SBEoH- BRI AP £1E s%%%&e%ﬂé@ 57999, PN and
fJ_rst o‘i«hgnc; ltg;étse%%l rrcpoland Sglcgélcgonlrﬁiggmg 6% ?ﬂi%ﬁ% of FIG. 23,

um and Ssecon

' FIG. 327' QQ@Qﬁeﬁﬁbﬁﬂz‘@'%ﬂe' ScREOYE 48d, ?%rgﬁgge e{n% r§| (?Lseg Terom the

the illustrated i gnment system but ~over

staté RIfSFEYSLEMFER D8 iNat vidy WablBledhe RSt of B%s_{ﬁlroilng the
XYZ conveyor system 501 uses four suction pads 5

two im@gpi skaepsard thel fi fsaucolummgends eigst SroE)LHn@rflt:he &o&eﬁln and
tray positioned at the topnost level of a feed tray

Secorg% 68We%boar@1t1&ﬁ atlh@nr@,eéﬁséystﬁrbfa@@ thai state. oNeE, 2heFIG. 29

1 XYZ ¢ ve é%stem 501, in the state hol ding
s a‘t”n P it g% FESBATFON e HHEIZ 5B Iy Ehg gt égrment

srocfl Sl e e sneal. 3015 L0496 G LBV o o

l.mage Sensors

the dopldtidni af d18hsedO0be and tibi 4Rset é@us‘&%%’f ¢nBead st colum

501c on the X-axial rail 501b t0 nove the |oader unit
and f3@st Fumt hed thehéifdtr sbluff an@meeyad systresm th@lstate of FIG.
ositions the sensors above the wells 503a of the heat
23 Fgﬁaﬁét 593 ViKW agying HbeBtakieadt dotnamegeofershes raised from
vabl_e_he 501c, .and rel eases the suction of the
the sERS PEF %a 05816 (5 @V%%Sh%@@ E%@é@%e pOTrynRipgests
o bR T B e ol
on Oleer#sn%?é gq‘:mp(lret{g1 e?%‘%r% Red e r%rﬁ %&Gm%%% and FIG. 33B
are views showingacentering operation of the contact armby the Lock-and-free
mechanism in the 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. 2. The moveble 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 two alignment systems 320 in the Y-—éxial positive

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

FIG. 21 to FIG. 23 and FIG. 25 to FIG. 32 show the image sensors DUT of the
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then again the first XYZ conveyor system 501 hol ds the
heated four image sensors DUT and noves them above
one.wai ting | oader buffer 502. Further, the first XYZ
conveyor system 501 positions them above the novabl e
fird@eb1&R2and of reRe-Rbid | r € N e
ﬁitends thgqgfggfgﬁpg%%ﬁg?ggﬁgﬁ %hgﬁkﬁéggg%gxﬁ%EQLSS%%hathe
imagindenedreabés shhen siicthonedf ithehs Whipss pRES th016hage sensors
as to drop the four image sensors DUT in the wells
DUT 9f Xédref erasmd ¢adurheandobl rstir fac end ¢he tdeeond vabiren pad tsecond row
50Z2a. Next, the |oader buffer 502 extends the X-axial
(s f Rt G 8O AI 1) - NEEIVRE: tHe fBege isragRrssBUB eifsthe first
DUT__and. moves th our i e_sensors_DUT from 50 the
C"luf%“n%nép g%rn%p]é?%ﬁp(grjfggfselcﬁgg OLEEN 299 TIERG &pErovEy SeR LCh those
t a ' the ran of. operation
ot tglg l]tSJ%{eStY glc:dg%v%g%rseg’% é‘%%%rgd E)C?l St %eecoglgs?d uni 5?(:0“(:1 TOW,
so abetrRtt fithn, VIRR i f sbdird 0 ;
be tested is chgﬁgga&,wﬁgeé%o?ﬁté or %Ffﬁgﬁrﬁggs 51lljv-|:\ﬁht%hf&lr side
of thheilabevestopesdlidRer AstehoyD, i Buf'o@erz%ps thi® &88kn, so is
unit 30 noves a novabl e head 312 of the YZ conveyor
not gykusimaBad. over the contact parts 301 and uses the '
second camera 312b to capture the inmages of the
cORtaEt tharfirs3ofZ maveyPes tenf dilmassoiowaptaitiet pyds 501d
312b is processed in_the imge

to pt f}g sec%ﬂg fﬁil_r%ra ) ge

O P ERSEIh g OthitPy 2r5Eet $r&seent i H] Oor dher §3ed ¢ epfipioned at
i td t 1 t act t .

tho GRS HEP R 03 R10,000LHEEP 0 400 SRS, RIS e o

| REQE MRhL %rs{:\@fﬁ'coht}g}g;f @iée%lsﬁf%g%{ g?e %\l:gt%vgi/cﬁﬂﬁdthe four

at the one of the novabl e the

image Gavieyos DFYstiees3di: pestialoaetadbeva-dii8ed eadele RYtdifk head
502 is extended and the four suction pads 317c

301c grovaad the fove imageb$ensoea D@1 and arledes ethet O-giiak nyil 501b
and hold the four imge sensors DUT positioned at the

on thgeT502E20fS PHE? FBdabliEeparte Bogablst hedatk SPbagerthe X-axial

. 02.. At-th ti, he.ima DUT
w2l TG B S e e ot b oo e T Lo AeReC VL abRVeY e systen
S T1 e . t L Xtends
g, o Tae e M CRENE Y RehEealp Rty 05, excend

the Zrhges] whtheJrobeitRg ridebiOuEal e, SLBSA1RasEVENRYsdReon of
Z-axi al actuator 313 provided at the novabl e head 312.

the sNekion pedshén GondFhGEhe AmatheseZoco MURYDT t5y skeebs FDBa. The

sl ides the X-axial
heat plate 503 heats the image sensors DUT to a predetermined temperature,
then again the first XYZ conveyor system 501 holds the heated four image
sensors DUT and moves them above cne walting lcoader buffer 302, 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 501c and releases thc_a suction of the suction péds 501d so as
to drop the four J'_mage 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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direction support nenber 31la supporting one novabl e
head 312 on the Y-axial rails 311 and positions the
two hol ding side arns 317 of the second colum and
first row and second colum and second row above an
the abh@hBENSpEEEE 6Mor32%: tNext ,xyasc&ﬁ@;{)& s FdE5023 £ £hE 1oader
nmovabl e head 312 extends the Z-axia actuator 313
unitwh@rtebsheanangrage opensoionDbfl thel ¥ bynvevholsgsngn Sild ef@athe test
317 is inserted into a first opening 321la formed in
unitt 4@- novabl e stage 321 of the alignment system 320 and

t nb 317d t he hold d 17
TS gkt Hee" "F%%Ex%ﬁ%t@o@s%@ge@%@r%% {RFategmbichanged,
bef&ﬁ%@?}ﬁ 1f?rnpcr‘lﬂe ssu %Qﬁgﬁgquéﬁgﬁoﬁ’o@So?h%mﬁm‘ 21
the tdbtt ﬁ%.tsg@h%vé\é tarin lg‘h%é 21,86 Pal 9F c}c})ﬁ%‘%/or ystem 310 over

mai nt ai ni ng a predeterm ne pressure, caner

the &itfhatt Reaks PIMEM] uSESERINSB2ON S aRtANLS1 N Es IABESS: Qlfle images
the two i mage sensors DUT at the second colum and

of thei aesttacopaara3teciind ioabetnfanthts es eagtureby e 445088 canera
information captured by the first canmera 326 is sent
312btip PheceTREgelpribeebricegrupdessiay wiitt Tz ofete alentral control

control 3%@ten170 Next, at step S110 of FIG 24, the
- SYSt‘FTPmY Jed s@?%law EP2PRTLURE Ofc GhE rantaghtassts 301 on the

70 t t f th t d
e B e APl S OPEL B STOF HAGEZSESBr s DUT 17om t he
' HRIE, £ Qt%za&%t%}étb%9§ prB{rfc?e%sasd s nrb%e o% jz'hgtmo%ggfe heads

5120 of I mage " processi ng

312 sakbyl Wt esnvdite SPRSAN ICE MR + PRIt LioR-DPehOT BAEP purfer 502
i mage sensor DUT and one of the coordinate axis DA of

is extthedeYapddhdi foat-esiaxesn ipade BTl prrgedse B8 atheDhvabiemead 312
the positions of the extracted i nput and out put

are usepnthafisk B andl head dileafesr tihegposnsdnn DU’émﬂ:sws@mﬁrde at the
DUT on_t he i mage captured by

- ? PPEE S8 s B398 Db BPnaE P SBRGS BHE P GAL P tine,
e il LU0, L0081 LU 80 e LR PP s
systerNBud ANehe O3ilriFbed FL08S ﬂéBtﬁé‘dl éﬂ@ Péc%‘iv%céﬂﬁ'é@es RL.
t hem based on the chip of the 1nmge sensor . In
t Keask  wetys mbeblientegel Proeessd Mgl lnhd1dAAgMHeROgNIZ 8fadd€ensors
DuT bg/eLk?é IZV—ZXJLal actuator 313 provided at the movable head 312.

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

Néxt, as shown in FIG. 23, the movable head 312 extends the Z-axial
actuator 313, whereby an image sensor DUT held by a holding side arm 317
is inserted into a first opening 32la formed in the movable stage 321 of

the allgnment system 320 and the abuttlng menbear 317d of the holding side

arm 317 abuts against the movable stage 321 of the allgmnent systém 320 and
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position of each inmage sensor DUT with respect to a

contact part 301 based on the chip CH or input and

output termnals HB of the i mage sensor DUT on the

i mage i nformation captured by the first canera 326, so
pusHOBgEOHIAGE 1BAR phesdieHent £ re¥sn-hen the package

is deviated fromthe chip CH or input and out put

t eNetnabs sHBp I9100hef FIMQRL senstre Btike Wwheh oes Bogkiofl actuator

cal cul ation of one of the coordinate axes DA of an :
313 pagde inkaseedprrmingd pag asipiee the dripst sewrad6of shealignment

cal cul ating approxinmation |[|ines passi&% t hr ough

511
SYSR%Q%%HPB‘E%‘TG& thhdmPApuCTare 5P PRI eigmsAEF UM the second
S LN AR A AT S

erm nal s
i R I f | 1 i . .
e R S o, HEATRn 1Tl Rl b BloBesipg wnte 72

of thestdritons addBOSipHRm 9§, the image sensors DUT with
respect to variations in the positions of the input

antexayt putstepriilvabs FidB caused inhger pebeddseng alnithee of the
i mage sensors DUT maybe inproved by cal cul ating
centzpbtdseitrebowdterat’® exisdry tharpthiddcpisndf athet imphiteand ocutput
- met hod_of_cal cul ation of the above one coordinate
termigals PR ofehe inghe Fengers 8T fromathmiipagesnfomatiphgdy image
rocsggﬁlslzo, the amount of deviation D of the optica
b gxingLD of each inmage sensor DUT with respect to the
ORtL.cal [ 0 hoki : rgce 340.is ca |l ed
one B e ep ey Fezdnoin ey foddeinh BIPNE cAdtumates

the seab&tibaide@bort t1depPostid ' -
= sensor DUT%OAS opposed t5Q?ﬁ%§%e§ﬁ§%y?ﬁgﬁ§ggéﬁﬁgﬁ%?ﬁﬁiﬁfmte

axis pheifesits XY heoahivunt aksdevéaih DageReakbenutrieophidBg®sitions
of type of the inmage sensors DUT is still not
of theapetiasted inpyd apHeoutputinterofinaley HAatandncdldud ahes the position
in the calculation of the position and

i dered .ir
and P(éggi?lliﬁ : %“r‘c}ég&%g% T SER Y thegmagePaphisediy the A irplecamera
i it . of t | .
w26, B OOMROL LG, ROSLLLORO,Shod Il TROE SE00L8 e e
the pdecOM i6al pdthise (HRaGH SRACH LR (Eelgém%gﬁe% e Ilcr:‘lgut and

respect to the optical axis ™OLL o I ght sour

outpiB4@erminals EOsSUbteh bosgiosa clifeakhghMRREISYS L8 2B of the
for alignment of the positions of the contact arnmns

image3 pEnpriséTon the rel ative positions of the. image

sensors DUT with respect to the contact parts 301 the

f dndiiisnway, the image processing unit 72 recognizes the relative
pbsition of each image sensor DUT with respect to a contact part 301 based
on the chip CH or input and output terminals HB of the image sénsor DUT on
the image information captured by the first camera 326, so poor contact can
be prevented even when the péckage is deviated from the chip CH or input
and output terminals HB in the image sensor DUT.

The method of calculatior; of one of the coordinate axes DA of an image

: sensor DUT, for example, comprises, at step S110, calculating approximation

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

long columns in the extracted input and output terminals HB for each column
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of aligning the optical axis OLL of each |ight source
340 and the optical axis O.LD of each inmage sensor DUT
and there is no longer a need to provide a fine
adj ustment function for each |ight source 340, so the
and tagdasens ahe dvesboappaeaifishd plapabe v eflugpdotimasi@e lines.
and the image sensor test apparatus 1 can be reduced
Notej Fhagothe pracidon efuFae poshtidns prepentumssbollichentiage sensors

f.our im sensors DUT are sinultaneously tested, so .
DOTwifRres %&&F&%@%&enéaﬁp%lt&%ﬁaéae%replﬁ:a@sépﬁwtemnals

' s, pitch b he c |
Gl oo e i S R S RS
anot 5T o318 AL SSRORING re0nLiesify 600LRCL AEL R0 B oHtacion

can be reduced, so e i mage sensor test appar

of tRankRPeBEe BULdnsaBit®y phn size. Further, along with
t he above narrowi ng of the pitch of the contact arns

3Hbre} hinenotifcatéstal pea 3dHn teedp eltvelsi Akeep @dusedhenmount of
wei ght, high speed novenent of the YZ conveyor system
deviguipnhBcuirese pwsdthl exiaropubeachnivage sanot MBTcentactspect
parts 301 and the input and output term nals HB of the
to thP gk LA kHtls OBOTCR AkolHes pHEvEOe . cARER L Lechutdaons.dering

S130, of. FI. G 24, the | e_processing unit 72 conpares
the FREH i R BoSHITRS EOP GECH IR Iadon FAAOI8 -5 AF the
imagd REenkARGYANd the positions and postures of each

I mage sensor DUT. In the conparison of this step

543 %pgwﬁ@ﬁt@ heiPOFhdr GRS t88d 1 RS e Mhe RGBS Aldeviation
step 3130), the alignment of the position of the

D afterefe cengerofDifbd of endedagdekaséfabut he o3l hbens1antated,
postures of the contact parts 301 on the imge for

SO theoppraiits oA daviehien § &p r®t30cmgiclecagtior €be malthkation of the
second CCD canera 312b in advance at the tine of

positimpnapd AOstYR off ciHe MAsy SweREPE -DUT. The
: it 0 tur, f ot tact, t 01, th
o 5t B9SL 4 el L0 RO BEL PR 5 T B o
DUT, BYQEPSSENG e £21A1%e! Aiied W hB N8 onRP8E hgg?%é%gl axis
postures of “the first canmera 326 on the i mage.

OLp o2BAcRhDMEe sdhsxappt &ioh RRpkBGR héRIpRYEA akh€ 011, of each
extracted input and output termnals HB of an inmage

lightssngoe 3DUTibes presidilegonEne theld 1 gahat sitstdm et Sor alignment
center , position DC, and one coordi nate axis DA of the

of thp,%tggﬂgé}f BYT rBEadogveni Bifcbased on the relative positions

of the image sensors DUT with respect to the contact parts 301 the function
of aligning the—opticial axis OLg of each light source 340 -and the optical
axis QLp of each image sensor DUT and there is no longer a need to provide
a fine adjusﬁnent function for each light source 340, so the image sensor
test apparatus 1 can be reduced in size and the J'_mage. sensor test apparatus
1 can be reduced in cost. |

In particular, in the present embodiment, four j.ma_ge sensors DUT are
simultaneously tested, so the 1ight sources 340 can be arranged in proximity.
Along with this, the pitch between the contaét parts 301 can be reduced and -

the pitch between the contact arms 315 correspondng to these contact parts
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(same in FIG 25B) . Note that the center position and
the XY coordi nate axes of each contact part 301 on
the i mage, for convenience in explanation, match the
origin on the image, that is, the optical axis OL and
301 the EYr&ared - | LS E?P‘az}lg’@ 3 %hﬁh
the positi oﬁér%wghﬁggtﬁésg%ntospgt ées[tc% tactﬁ%z}rtgg%g on mach
smalflhe imadgee. do not match the positions and postures of
the i mage sensor- DUT (NO at step 5130 of FIG 24) ,
atFusther 5 840newiEh Ghe2dbotchparmagegprbths siingh wii thd 2ontact
calcul ates the anmobunts of alignnent required for
armSyplre netht COH-AChe RSakicab hawg Ll vearralredured it imghghianigh speed

. rotatiq aggut the Z-axjs g nmake the positions and

moveRi F o' 64 COBY e SV AEG LR ISEPES DTSRG FRbPOOT contact
It - f t t ts, 301. F .

o R RO M S Yl v R PR B t Dgnimage

sens8f £ Dilecart%eMBidR kR, t he X-axial direction, the -y
nmotion in the Y-axial direction, and -y rotation in

t lvexd, Bt eddp0g] 30 beRTCOMALENE ihB§e fraXbssinlyelit # compares
step S150 of FIG 24, the central "control system 70
the pwidéons entheosYZresnfeyach systent eet cI0L ool tisy shefa 88d the
~an instruction for setting in the free state the
POSLLigER- AP terererth antls Anadd Sehod DHY. Thetlenagwaséramiog this

(%(L#; of .the second colum and first row and the second
Step worlmigndt e POALT 1B, andmesvereoAvEGbr(YES stte At aR S130), the

; r sfem b d on this ins cfion,
allgrg%?l%o%réc%§oé srl&:Igg O?Pgtglﬁpf'%gr?g SFEHTh Q?Whjes 58k ng
) PiiStORRaBYE 1£06ns bagksand: chgy d
e ST TP g1k 00 o8 EBRAR BE RCOAN - St E An the
imagd fe@ecatyfire sos @Rdhia cpPeiol K shgnabdly tRes&MI@ID camera
control system 70. Note that, for exanple, when a
~ 312b ipeelyendi 26 e timed cibngdherfatytst o ghe Nabersedidds aod. The
: 3 Pr oj ection 321c is fornmed at the novabl e stage 321
POSLEIRNS FGPHKISTuERD Odi HitheoBfactheapised@hen theetmagenteqdgeized by
the 15098 %;éggésfj%%f e égrgﬁﬁeggi‘?g%%ﬁg wdRIRL O BCtl O ith the
. | . . N ' I, t
post AR08 PRA AR IL BRI Rl B, el U801 18 g s

an exafpller &f a60Mage! disy3b My P @&eHYASd Ayt ELELON:t terminals
signal fromthe YZ conveyor system use control "'system

-HB of8®) itnhed sensor DUT before alignment, the calculated sensor center

: position DC, and one coordinate axis DA of the image sensor DUT for convenience
(same in FIG. 25B). Note that the lcenter position and the XY coordinate axes
of each contact part 301 on the image, for convenience in explanation, match

| the origin on the image, that is, the optical axis OlLc 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 postures of the image sensor DUT (NOC at step
S1300fFIG. 24}, at step'S1400£FIG. 24, the imageprocessingunit 72 caiculates
the amounts of alignment required for movement in the X-axial and Y-axial

directions and  rotation about the Z-axis tomake the positions and postures
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transmts the anounts of alignnment cal culated at step
S140 to the alignnent systemuse control system 90.
Further, the alignnent system use control system 90,
as shown in FIG 26, drives the first drive notor
of Re2inagesendoy DUVE matohorhe3p22iiand 4t pdstliieseofmher contact
3223.of the drive unit 322 of the alignnment system :
part$§0hased on the anmounts of alignment for the

¥ Wt of i1 of the ir | DUT.
o SR \If BEAAZE e Lo seotrs O . .
i 0 | QR i 1t t t | 1er ,
#enpglch SO aa S DAL IR P B fin PRa n WraRt £, ETbection,
' b h ' Tent 4. i d,
and By SRORAon o 43ENe A ARTER o THRL N BP0, ArRORPLALE
cemstal at atdepobl By sFemc/02a0aiHa é&ﬁmﬂeé%ﬂi{lﬁ:lp%t%ow sends
e

and postures of the imge sensors DUT an
to thesittansyandsypost usescmftrbhesyscantsacin past8:1c30dn @08, setting
. when not matching (NO at step S170), returns to step
1n they frpepepteantha L et esnghirgesrpihandsmed i hsl difngat Hegimmertsensors
DUT%J'% e that it _iLS al so __possible not to performthe
&b

RCPSORF SPLEH 8nQ fRpS 5170 2 dhecsesrpd codurn ant ssceqs row.
180. Due to.this, it i I ble t ‘
The B APByBrd Ve ek deei v ahemir R dhre DR OReRar S hpsruction,
i ] i . 5170_of F 2
D T R et I NalD the "Rosiq FBRetn ALpu Pow & the

locktdiei-iffeg ene@Ra0f% BLF and 4M@rPost 1heRS: RNE DOMMES sms 318
of the contact parts 301 match (YES at step S170), at

are sttepn Bi8Cret fHaBe, 24nds thecrgarti@l sCORET 0b tRpséemrZ0 control
transmts an instruction for setting to a lock state
SysteheO ock- and- f ree nechani sns 318 hol di ng the i mage

SENsor EUT of the second colum_and first row and _
c BES a2aha %901 SHATPARd "OBRGhdSFeRT B¢ HE Rermeg gy By pbutting
0. The YZ
rens S S RINBE RO Oy YR S0 T AN YRS Elmcnes

‘embodiRSht WE NP E&scsY PRA¥%n8d dn, t O d a]r_jgeﬁgﬁf.: R PLSH ﬁrébs 883 317

of the | ock-and-free nechani snms and ends t

andpmjegmﬁmnﬂ.?l@fhayHjmfepﬁ&ﬁth’@étﬂ)péeﬂthﬁgbﬁ&ﬁ&)é@@ﬁ@lﬁe@%chanism
Note that the above alignment work is sinultaneously

318 lax shetEpebytatre befloralangagemntsyst ens 320 with respect
e sensors DUT of the second col um and

to the two inm
fﬁ?@cf ?B\ﬁtﬁﬂcﬁlgﬂéfs%%na‘lr EBF PR TERY CeBEEHdSYRem 70 receives

a completion signal from the YZ conveyor system use control system 80, then
transmits the amounts of alignment calculated at step S140 to the aligmment
systemuse control system 90. Further, the alignment éystem use control system
80, as shown in FIG. 26, drives the first drive motor 3221, second drive
motor 3222, and third drive motor 3223 of the drive unit 322 of the alignment
system 320 based on the ahounts of alignment for the alignment of the positions
of the image sensolrs DUT. The aiignment systemuse control system 90 transmits
thiscompletionsignal tothecentral ;:on_trol system70whenthedrive operétion
is completed.

When the alignment by each alignment system 320 is completed, at step
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When the alignment of the positions of the inmage

sensors DUT of the second colum and f irst row and

t he second col um and second row by the alignnent

systens 320 is conpleted, as shown in FIG 27, the
s170%8%T@l cagtuat nt3dB BhtrdNeyimyahh eghaadoild «EaiReSositions

the four 1 mage sensors DUT V\%I le they are held. The
and PZesitvirak @Tthmtinages$8nd-sdDi end tthe MREL 141 dR@6stures of the

sensors DUT away from the alignnent systens 320, then
contefk Parte e0drand, 3genrmmtunaischting hsvatblstes 8age) , B2turng to step

the initial state. Next, as shown in FIG 28, the YZ
5140%%?%?”%};%% EHE TETULRRAE I SNl Abl EIMeRE a 808 thAT tiels also

-axial .negative direction by the pitch tween the

possEREhEL SBTrIE che S n kRl ST BieP ShiD P e rggped Erom
tep@iGot . : - eg%gg col,um .
° epang fﬁ%ﬁ%ﬁ an eg%ﬁ?%%ngé { %g%ﬁ% |enEOS| ev%?trl%a L A

specBOdlithe FIRRKEWE JrRAe;$engors, DUT of the first colum
and first row and the first colum and second row

f iIni stedoh@irigonldrgneg abmny ef arcal 2QnpmdH i st AMB4d0hat the
Next, as shown in FIG 29, the novabl e head 312
posiekisradsl pdséuZeanxf ahe imadausdrmor3 DBT iad iths eosi @ns mRgg@ostures
sensor DUT held at a holding side arm 317 into a
of thy ertagharintg FP1matdy (EEF RR IUse POWPAblaE stey8l¥P oL FIG. 24,

the thg a]loi gnrreqt S% sg%m 320, . makes the atbutti ng mer_rbe[C lock
St aal F Ii%fé) HOIEH s‘fﬁ@sﬁﬁﬁ E&?ntﬁmfcstlg?négggqetgﬁg ©aloc

. | .
st R ek aT e e St ORI B P B 5o By of e

secor@b ceheM ahd FikG 3% addthd&esbAl € oMb shB&Load iRl to the YZ

actuator 313 nmintaining a predeterm ned pressure,
convdyre sestamahse eohtal]l SySic@nBTO Theher codrSRVEaAenSYSt ebhtrol
use control system 80, and the alignnent system use
-systegp A msirfoyscent ot pasddom tie provestsiony tofsgpdp B1060 the
N k,to steg S180 of the flowhart of FIG 24 and align_.
ockigPI56e1% P e el Rek Tais it ragee i sRs 3 BUmdsmdsiibe alignment

fi ., .col d_first t fi | .
RIS e S T N Y e .
work 84 5 SRMBRLYRLTK, d:3aHbshantl %La@éﬁ%réﬁr#gttgb%e%ﬁ% %20 with respect

executed by the two alignnent sys respect

to thé awd Heabae eh SRGEDIEENS ORS sebW 661 umhenrld FiSlst GRkWMA BR0second
first row and the first colum and second row. Here as

columpebid sgigendttmev.test is a main test, at step S120 of
FIG 24, _the anount of deviation D of the optical
Hhen e BT Phdde BetidepndIPE the image sensors DUT of the

sécond column and first row and the second column and second rowby 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 the 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 negat_ive.direction by the pi.tch between the base side

arm 316 of the first c_olumn and firs_t row and the ba_se side arm 316 of the
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with respect to the optical axis OLL of each Iight
source 340 is cancelled by considering the anmount of
deviation Din the calculation of the position and
posture of the inmge sensor DUT. As opposed to this,
secoMtbioui® dreistirst Powphed @obitidng HEMl: Al deuiatkon 7 Riding
after the change of type of the inmage sensors DUT is
the $wpl imaget savabra | MiTedf theofttre poRirhi ol dndspestiuael efe first
each i mage sensor DUT are cal cul ated wi thout
col Al terGmg dMel dnvhat befindevianddabde athelagrimgnieysten 320.

system 320, conpl etes the alignnment of the positions of
 PERRORS RO SenEars 2B0TEIS TEFRPLEI Haad 4R (FReReRI the Z-axial

f L [Sta40 first colu d.second r.ow, then,
ctigebg ot B S e, oS0t T Bnd ior gtathe pldgiamm 317
intd D&y ' i ses L e ‘

b e e 201 el S o R P R g st
SysteRIEPoy, Snallel :eeabftieny hikahat RIRTRRLthaSYSTEM;320e dMEMT abut

the drive unit 322 retfurns the novable stagé 321 to
agaings the nbtildle stzata21AS exphhighednaboyem 338 &8 pdhebWoainst
~alignment systens 320 aligns four inmage sensors DUT

it bpya predetgrmshedvipresserat i ons. Note that in the main

test, while one novabl e head 312 of the YZ conveyor

sYSFEMAS1TME H} FERi 19 tHethe gEatamnieh shadorsidl actuter 313
HEing%Q@r npvabl.e head .312 runs tFe test at the test head

P8 T REF By THBPORE SCRE Op &t GRg T atontapl yatem 10, the

| SOl 1. ~.the YZ conveyar
o el T
 syst@®9beferddda Ry %}%?Eébfﬂghgt be sPny abb@ chead 33 Pbr LAE Flowchart

Y-axial rails and "positions the four inmage
of Fl§ern¥oesd Blilgrhehd pabithmssof thorwpadegd k&asofs DUe of the first
front end of the novable head 312 above the four
colup gpd ckirghr¥ay 30d Bfe fhest wedtrhead B8ONdNext byasn alignment

: tsh 25 N F%ﬁL 32,, the novabl e head 312 extends the
Rt he F 380 aNOtS P G 315 FEeRBRETK PirenaRal ot e Pl taneously
' I ' ur i e, .sensor ont,act
B i e et e S
- DUT JEUFRef rstO¥o 1Bk BE4 st Rt arﬁﬁgh@;fgﬁélﬁ Jo8 il RakSsddBng row.

of the imge sensors DUT contact e contact parts

3Bdre sbmsllangeustlye webh ishh snaiavidig, téhe skibghi120 of r1G. 24,

the amount of deviation D of the optical axis OLp of each image sensor DUT
with respect to the optical axis OL; of each light source 340 is cancelled
by considering the amount of deviation D in the calculation of the position
and posture of the image sensor DUT. |

As opposed to this, when the test is a pretest, the amount of deviation
D. after the change of type of the image seﬁsors DUT is still not calculated,
so the position and posture of each image sensor DUT are calculated without
censidering the amount of deviatioﬁ D.

The aligmment system 320 completes the alignment of the positions of
the two image sensors DUT of the fj.rst column and first row and the firsf

column and second row, then, as shown in FIG. 31, the Z-axial actuator 313
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sources 340 emt light to the |light receiving surfaces

RL of the image sensors DUT, and while doing so

inputting and outputting electrical signals from the

tester 20 fromthe contact parts 301 to the input and
of thatmputbiehrrdall®? réiBeaf thid&o:HigRgsenERbss DUT, wHihe held. The

four image sensors DUT are sinultaneously tested. '
Z-axfpl ectiipiere HRanqusst the imape eepsors tHE aewi atdmmhe alignment
S Stcak%%lating Hni 71 of the central control system70
YSUPR 6y e SThERS ALHE WHGnaFS m6EHERT ddieiovabhe fieseed2Bgo its
‘o h i mage sensor DUT at the tine of the test,
m"“t%g‘efr)i@\?ggg'the distribution of the light striking the

. - f , H 1 )
a1 L D Ay 0L o

o source

image &endbss rIUTULY O 1Qf-al her bl kd¥gchbght and thereby
cal cul ates the anount of deviation D of the optica

a¥pse Chix oh theeninaget senisierodddlovwabl B he£8PEELS the Y k€nveyor
optical axis AL of the |light source 340 shown in FIG

system 319 f st Al sgningythe Mipsr dmpgatseobode\DUSL ithie @ leanmbeble head

accuhatel¥ det er m ned g¥ calculating the relative
312 TR ihe TS taRlv EBR iteRT bead 3PAEcoiherehly imprevetie oberdfaing rate

'éﬂa e _sensor DU{ based on fhe electrical signals

| of the S SERROF LS nBETEEHE oF- DUT to which Ilight is |
] ' 340., ,As to. this,

CliL ofhd 9 b G 0308 340 i onnese Lo L] Sucoore

membelrh81 B isappBAti R thd&cpesid hans ah Lh %He”?gag;i%?ﬁhf'ﬂl% 311 and
DUT, the anmount's of deviation D are consi dered, so as

positshosuthenféuGindge stheo@PbUT alelaxits teblsucdfioeaehs! 3100t of the
: source 340 and the optical axis O.LD of each inage
frontsepd oF BT movabbt Aned SlRyabraecthafdua dunghcpreetsion of the

. iz%gs «ﬁg the i mage sensors DUT can be executed. Wen
€St PR f0Ur i mage sensors DUT finish being tested, the YZ

R e T R
actuatHr31RMBgen=3enNs S nH i J)Lﬁi%‘}'l%l g%]%%ntaﬁ]g Mg %ltfl ges tfhgj.e image
X-axi al direction support merber a supporting the

sensom®VAT eofvedst 3h2 @htatbei¥saBoRlor @ht &bk céhict: parts 301.
positions the held four inmge sensors DUT above %he

riwrahée prmakBededhptrhendnhigaderednihé bs HEOL thai hddagsensors

in the range of operation of the YZ conveyor system
DUT copiget the contact parts 301, simultaneously with this having the light
sources 340 emit light to the light receiving surfaces RL of the image sensors
DUT, and while doing so inputting and outputting electrical signals from
the tester 20 from the contact parts 301 to the 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 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

'signals, and derives the optical axis OL; of the light source 340 from the

- 58 —




Next, the novabl e head 312 extends'the Z- axi al
actuator 313 and rel eases the suction of the suction
pads 317c so as to drop four image sensors DUT into
the wells 602c formed in the top surface of the
distmvailen par thédai kNt @ ihA8tanc RS heROWN chThfihBes 33R 8Gint of
FIG 33B, after ejecting the tested "i mage sensors
deviRlfiont hefnbhalipeitehdx3d @f, theh¥Zimepyeytorspst amtllfespect
st ops ,supplyingﬁair to the |ocking pistons 3183 of
Lo thRecpicRl atrtist Phe chedivanics so81@ $40ahawn iTakEGt H®. In this
afnterlhﬂggﬁfls of the holding side arns 317 nmatch .
WA TR drTiatdsn aLren Perdveurdstl vsdaferai g B 6aggulating
hol.di n i.de contact ar 7. Next,
he B xE SR Ehe BhRPLF Giss e B oPRL el sl Gin Diboe sensor
pUT 8D WhithE 1% r1Ro ding. 1 ted fQurs | ep '
- DUT and m)\?es trﬁe %%g@als%ﬁ%%?% %%?t%%r%d%g?%gnggﬂggf %}Q which

1ighepes adnieRe@f fichet N 1GQAY ey Qlrcay34em 310 of the test
unit 30 to the range of operation of the second XYZ
C kv eprarseglyst eni§0lhet thberestM DadeinWbst , 60 eNePdined above,
. the Z-axial actuator provided at the novable part 602c
in the alhenmegdcohdhXosdonvey of Sesinayetfdnspasi MUTonge amounts of
: .above the unl oader buffer 602 is extended and the
devighipn 8 8¢ SnphdRrego 18P meovheed 1at Fithe 2Apvidlsl epploal axis Ol
6Q2c¢. pick u haol d the tested, four inmage sensors
of ofitr il Euti 2 PRethe PR SHostio Pl RE TrpadiB aRISOr DUT
. ffer_6 Xk, .t he second XY.
Y Tl D R o B o R P ot Bl g ok DUT can
be es@ngeys DUT, while held, by the Z-axial actuator
provi ded at the novable head 601c, slides the X-axial-
r &hknGllebfarr iteyeYsendoals DAl EsnGilBeirg) toasd, the YZ conveyor
novabl e head 601c on the X-axial rail 601b, and
System e 8hiEaroiies 2t el floaetudtiergdl 3 pnsoidedDuT theerovable head 312
cl as ificathggotra stocker 402 of the sensor storage

O TS HoR OBk Othe TR R RENSERS (T it ekl g ddemenskiies the
_ assiti i i ositioned at .the._topno | eve
X er B Rt r et By BT et 8054 112 on
he Yoe&0&d i1t h - f o

e e b mon e i A1 by S e aReripEg i apove
the mgivebiaigpaan E0TRQEL SERSORldHEe! bl 662 aRitiRAs 8QN$Rhge of

test apparatus according to a second enbodi nent of the

opera}jrié@eqqg the YZ conveyor system 310.

Next, the movable head 312 extends the Z-axial actuator 313 and releases

the suction of the suction pads 317c so as to drop four image .sensors DOT
into the wells 602c formed in the top surface of the movable part 602a.

Note that, as shown iﬁ 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 Cly of the holding side arms 317 match
" with the centerlines CIz of the root side arms 316 so as to center the holding

side contact arms 317.

Next, the unloader buffer 602 drives the X-axial actuator 602b while
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invention, FIG 34B is a lower plan view of the inmage
sensor shown in FIG 34A, and FIG 34Cis a
cross-sectional view of the inage sensor along the
VII-VII Iine of FIG 34A, FIG 35 is a schematic ,

holdingsishes e iconabu i fMGs Rewsdgs DO HNAGoWRENBha@Nfade R8Eors DUT
head of the inmage sensor test apparatus according to

from Hee senem@Lertsudlienofofhda B qunesemnt sysmwenslomf #HeGrest unit

30 t 36 is a schematic  cross-sectional view show ng the
Boteatingf fE WFFahivyRterhe spsensthiYbiconmeyoy wageem 601 of the

e apparatus according to the second
Iﬂﬂogﬁgodﬂﬁ% ééof the present invention, FIG 37 is an

e'ﬁ&%g%esg%tl' S8R 5 o(%rtl!:l&[l] %ltFt[ S Of}:élar? f\‘%\%‘b%% of the

contact of contact arm-s

secoBA&yE! éénv%?of Syatdh 801 p\é'sgséﬁ&{ecf DS MPRRY L D RGE b@%@%ﬁbOZ is

in FIG 37. 60" First, "explaining the inmage sensors

extebaed eatiathd fouh eucswgam% PROYidRf at r@ueoﬁ@éﬁﬂte part 602c
invention, this imge sensor DUT', as shown in

plcksszam@ hof Ghe3dBtedsfaurCh ke REBIore rntm\mﬁa@ﬁa@ 1\m tHe wells
‘ hip CH arranged at the approxi mte center part and
| 602Cv9?ﬁ ﬁhﬁﬂﬁ%ﬁabéﬁdofmﬁ égeat@r FheairsosBenudfigedseRt. t he

ogte% |rcunf$rence Is simlar to the inmage
dor TRRIPEPANY K2 ﬁOFlg?Y%ﬁB%W%ﬁQl ralips e Fesked fom image

' . he .first d
gt eggssengar, A AD Al sl ol gt D e
head @dtct &1tiRes %Qoﬁiatﬁa_st' %log?lﬁ g ‘Jheg?ta:»!l%cie% 1%96O]ha, slides

surface RL where the mcro lens is forme

the mGkiab ¥ 0B8gd WOLD drhtise Xi-Bxid1e rhRG61SLRAQHLEhy moves the four
apparatus according to the second ‘enbodi nent” of t he

imageprassont DUfiveat aodasast istaonm EnaFstackab 4ana fAHG sendby storage
the structure of the contact arnms 315' and the
unit 4, fetrer éhefirgpe sepvapt BUT satragel§cs@ on tife chessdlfigatient trays

320 dift
posic LT F 2ot #5{’%{5 FoHE TS Srsoar hetkioney herlers
1 C a. f @8 St [<] tSh s
402 'he§<t: SMa h!?@ QR {:ltg%rt%tslto di Q];et%%“u{%e""s %ﬁﬁ% L BT

configuration of e configuration of

t &siondppascati sntd accordlng to the first enbodlnent.
Bel ow, the inmage sensor test apparatus according to

tH&.sé¢bnd enbpdilmentiod bhohimeexplidhiedeheersindgr @Bt of an
. onl yt hepoi nts of difference fromthe i nage sensor test
mgea??@épétﬁ%tlapaéé@wﬁ Agronddngite 4 secuncesrizuiiment of fthe present

onta gg 315' of the inmpge sensor test apparatus,
inven Yy (ﬁ.g 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-sectional view showing the contact arms and alignment systems of the
._j_mage senscr test apparatus according to the second embodiment of the present
:i.nvention, FIG. 37 is an enlarged schematic 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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to the present enbodinment differ fromthe contact arns
315 in the first enbodinent in the point of being
provi ded with upper contacts 317f for electrically
connecting the input and output term nals HB of the
abByest, ypeladiingmge rsgssensoiUb bt sthe i€ o 8618 d embodiment
301'. Each upper contact 317f, as shown in FIG 37 and

of fhe@ra®nt ¥vepipel s &lis dhagernsososiWE ' ¢ crmnebduroin | HFIdes34A to
317f1 provided around the suction pad 317c and '

FIG a4t anged OsrredpondidfFerscs e aghup Girg ratggsiat the approximate

inals .HB . of .the i ,DUT' '
Ce“tie%ﬁ R “f%tﬁ‘eﬁl%%?%g%%é@flf o pa%%ﬁlﬁgi{f@&an%@ Gt hige outer
cir . i .r . Za % b d.l i
T TR kP Rl cE e PR P aRaest Prpuinert,

but 0Pt FRMM B Smag@REnEOP RS SLAL £16dr HBBAEELLYN the point

lines 317f3 electrically connected to the expansion

thatusies dapuie ahtl autplit nesm3ddf2HB NGl A BEE G Lo @%Ml%ngide of
to the contact pins 302 of the contact part 301

the Thehtcoapeictingnsiifiaes H1whdrd ahd MefcRoalensc baicraedl aef the chip
for exanple a netal nmaterial or other naterial '

CH. excellent in conductivity. An inmage sensor DUT" of a

type wth Lgput and output termnals HB led out to
t Re BB P65t B Sur Fathe (5P0R Snpgh(-ept RAPAF IS BPFEan®Ito the

o LA eSO D AL T L BOTLECt
36, ORPESEELLPe I the boniihe RIS SENSPLLL %%Eué‘(ﬂﬁ:l%r | ngﬁe movable

according to the present enbodi nent, by prov

stageaiChl C offitidrt a RighndAd syBtédk SEThdaRrePRSE t6ORLAEd sensor test
317f, when the input and output termnals HB of the

appefatagd.acsend b tdUE fipst kefcbdipeby, binetisuststof thadsn3teation
of the contact arm 315" contact the front ends of the

5 the AT asi the CORREEYREHON ORdehaeoriipirat hen gfpdie image sensor
7, the contact

17f d, hawn in FIG 37, ,
vest 300y DT HEIRaEhe pArT: STECITERL, Ehthor ey o sensor
es 5% i 2 ! = ' . Ia.ine ocusin
cest %?%%artggf t% Egélu p%d;r E%o%?%%@%@? ,%ar?}tgwgﬁlg&% %%%Jt I gﬁ(g £ g

* ononbyttifoihes 6F af SertdBc@brdrignd jﬂﬁ?@ seRENSUstBbarand 15heording
contact pins 302 of the contact part 301" are

to thel éersi cabbgimaannect ed t hrough the sensor side
connection lines 317fl, expansion use connection
| Trr<OBEFe ATHABOnphcihes Lkoec 6ANee! itenat | dnpesa8is7 hBcording
Note that, in the image sensor test apparatus 1

£o thge REPirg STPHERF | Kt e ERB QN B Nt i 349 éifphAt first
embodineRt AYEURL Ybi2k BPUe1E WA ueb NE AU, contacts 317¢ for
electrically connecting the input and output terminals HB-of the abové 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 arcund the suction pad 317¢
and a_rranged corresponding to the input and output terminals HB of the image
sensor DUT', expansion use connection lines 317f2 eleétrically connected
to the sensor side comnection lines 317f2 and arranged to expand in pitch

toward the outer circumference of the contact arm 315", ard contact side
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of deviation D of the optical axis OLD of each image
sensor DUT with respect to the optical axis O.z of
each light source 340 is not allowed unless not nore
than the dianmeter of the contact pins 302 of the
conrent &6 110y 315 £3@1ect A1 PcbhedtEBYE t5E @§§Hnst1%§hse connection
appar atus according to the present enbodinent, as
lineshdWi2i amdRirGangd] cohespbhdindet weeothetgank B0D i the contact
connection |ines 317f3 of the upper contact 317f
partc i ac?hﬁ‘l gornretéontlases pilil 3081568 mmesconpefraek ablfpr example
g ? %g co ared wth the pitch_between the input and
a M5t gl eftl@ %QFE@%@%PI% eiXﬁﬁbJeeréieh@ BTt 1VITe
[ ins,302 of the ontact parts
S0 el Bt R b S i P arndh gef b Seredis e e
out 9@%@% capshe abkowed,
SRR S ?gnneﬁ% e et T Rl ety

carmbe&ie appadta %Lﬁrc%@ﬁ@ rldit’i!)gcérﬁ:atctﬂew:lﬁﬂhe§@Eo%f@&d?ﬂa@t%1asat the
shown in FI positions the input and ou

timetodraniesdl $isldBpofecacthiisyage - reensge sBhESr Wifhppé§§@%3éccordmg
to the upper contact 317f by fitting a transparent
to U@%pr‘?w@@ gmbddament,?,@y@rwmdmg sedh ebntart exalpbe with such an
nthetic resin, etc. in the first opening
uppeg ?P%taCtl %1 cfaﬁ“héaﬁbe AEPHRang FHge oteEEonls HRgE té:l@rm@ge sensor
. rie his carr rface 321e' throug
oor el B hane Pl Bade oLh bente @?r%f@lct%%f’ Segrtact the

fron’@%%dg_atgl’ HRY &¢ %1@81: Sgg? o%%gé?{]on% %Ferff ! QS%% gpntact

carryirng surrtace ane I

317f aRd, YtticRh i FeS! BPNShandkqtatens '362% &@B%a&%art 301"

Z-axis by drive operatlons of the drive unit
are qohfibcidd by thkstrapossidsl ef ttheefhedcs 46 He GRnhbOESHHEL fhes 317£3
into this carrying surface 32l1le' to reliably hold the
of th@é@@ﬁéﬁopﬁﬁﬁé3i@ﬁrs@?@tmhputBeh@wt@tG;eﬁﬁnabs AB@E 48 image
éﬁ ferred to,so_as to explain a nethod of
sensctr 'q c{

"dEnkpies é@ﬁ“owhsﬁcpﬁ%fepas@n%@r qwlectrlcally

conmn ggra}i% ac t.o the ent enbo d#

AR Al L Sehr R ST o0bdeTRy Tor Lal TS Use
conné&ftlbﬁellnféQSBi"h@n oha %n't&@@%ﬁl%”é&{nec&(%ﬁ% gQ%fS

embodi ment of t he present 1 nvention

Vileve shaw hgthéémsdabenedr 8edd bSha@R0BNARERRHIAY RO tHR Ffirst

i mmge of an image sensor carried on a carrying
emboddehac rof @e aldwponehtospstemtion ¢heoseaontact, the amount

enbodi ment. of the present invention, FIG 41 is a view
of degmode of the optical axis Ol of each image sensor DUT with respect
to the optical axis Ol of each light source 340 is not allowed unless not
more than the diameter of the contact pins 302 of the contact parts 301,
but in the image sensor test apparatus according to the present embodiment,
- as shown in FIG. 38, the pitch between the contact side connection lines
'317£3 of the upper contact 317f contacting the contact pins 302 becomes .
remarkably broader compared with the pitch between the input and output
terminals HB of the image sensor DUT'. The diameter of the coﬁtact pins 302

of the contact parts 301 cannot be made greater, so a large amount of deviation

D can be aliowed.
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the state of positioning of an i nage sensor at an

upper contact fromthe state of FIG 40, FIG 42 is a

vi ew showi ng a contact arm hol ding an i nage sensor
positioned fromthe state of FIG 41, and FIG 43 is a
deths gy @Wag@ RaW ofeadtea higsineho ngt@ﬁ&]i%l' ol ek sensor
a_contact arm sensor, and alignment systemin

testy ARPEhtE %HCOP:ﬂ@g %2 th%@ﬁ@%%d@mb@@snenﬁg dsnalgenn in FIG. 36,
tus |

e e e

respEBt tﬂgdth%fuﬂ UL DG 1-IRGO ¢ 1 S/eﬁ‘?lc%&ﬁgor dra%%%)%@edritﬂ(gart&l%gtsurface

I mge sens test appar at

321eerdangi- et of rfdrh@xéﬁfgﬂgtgltaggt a 80N tz'%s‘ill?e e'tegl'itn a0 £ st

output termnals of” the i mage sensors
openiiegl 3@l ' t dttden opposic eheumhgses &acH ARagd3endd:d bUT' carried
receiving surfaces RL, provision is made of a step of
on U@bﬁs Cerayiingg stheacs ﬂ%.@ee‘ $bnsgyhs tbCarwyiny sespeet 32D’ by the
upper contacts 317f of the contact arns 315
flrSF %%%a §% b ang @Eomeite Fresinagy sehenr DHE' othelredstre phe ghrrying

th t t 5100 to S180 at FIG 24 d
surep s on B K R T Ena heoriedendapibal fisrachaons pad rotate
h thod_of t
s oLy Syl b T 5L T TR SRS v
that 99198h ¥o bHEs A0k sgéz’é fc@f' ]ELe £ Pkt Ii]n{cg]@hltse%}rffﬁ}lg?grface

in the first enbodi nent same way as

321e ‘enbodk el h@ﬁg%hé%&&ﬁ&d% eJk¥dbrspphgdet er m ned
thermal stress through the heat pl ate 503 are supplied

f Bokaw, t Fis . seh $orF ISt citagel L tefiér e tdigo handl @plh@nkymethod
a | oader buffer 502 to the test unit 30. |nmage
of TeSEMRQYAERERITSCISER| FEdbY Gt finage esnsamitesgGrareapis kedording

‘ and _, hel d e contact arns 315 of a novable
to tl‘lwépglde%?sz_ %?Lb?cfk%‘ 9]% conveyor system 310 by suction

7. T C 5 .of gach.nmovabl e
EE% %%Zfshgl gf?bﬁcgl%%ﬁa%%ﬁﬁénsoré %ﬁ?lsﬂg En ptEirg et the

positlibe of el ikabdisagsst terad é@:&l@l@ﬂ@)ﬁdhﬁ@ﬁsﬁcﬁ{@p&@ei{mnventlom
and first row and the second col um and second row

FIG. aBoveeat iewalshgmingnths ystem o820 irNextmetd eapovailgean image
head 312 extends the Z-axial actuator 313 and rel eases
of antimage Lﬁﬁﬂﬁeﬁ o5 a8 Y O@u%tcua@hymsusfﬁre ofvheradygpmerst system in

. sho 40, the imge '
the seco cf:.ment of the presengc 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 positioned from the state of FIG. 41, and FIG. 43 is a detailed view
showing the positional relationship of a contact arm, J'_mage sensor, and
alignment system in the state of FIG. 42,

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 according to the image sensor test apparatus 1 according to the
first embodiment in the point that, along with the input and output terminals

HB of the image sensors DUT' being led out to the opposite surfaces to the
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sensors DUT' are placed on the carrying surface 321e

of the novable stage 321 of the alignnment system

320" . Next, at step S10 of FIG 39, the imge of each

i mage sensor DUT' carried on the carrying surface
ligh¥23€eiofing Rerimyabre, 81a88i32L s htiLaPhUWes &&g:lonlng the

first camera 326. The I mage i nformation capturg
lmageheemsqustMEynthh.aéﬁpeaistbrﬁh@sn@@éredoﬁﬂactbeslﬂﬂnmethe contact

processing unit 72 of the. central control system 70.
armsngkp, @tens e 0spo SH0 & GIG3939)thbut miigeoprar esgingt the test

72 of . the central _control system 70 extracts the

retrgfe {55 e S i 4 e Sl e e

methogalglegg%%fg%eagoé elegf %Elfe ol rgaﬁ)té g%%%gg&magﬁdsensors
DUT ' PR LUEE- Yy Lh&,JiHBge gﬁi’ig ﬁ%{radqggﬁﬁ%%us%ﬁ% t%nly the points

extracted position o

of dREESEMcel BMENthONdss mBAlod iif tigd f&QS@'Hm}éoé hod of
cal cul ating the positions and postures o e | mage

sdmsohs 4o whasedthd fiketcaiRelitbhgndmAsy Lakerd alg' given

t hem based on the outside shapes (packages) of the

predet@gensertéwsabefresmmou@ the ¢patifl atk FGar8upphieed from
unit 72 c the position and

e proces3|n @gfares
‘i?é’ssg”u‘r%t%'iﬁg@é@ﬁ Uphef tdeniznalez1¥ bee theddmraygefembo2 to the
t he gBSltlon and posture of each i mge sensor DUT .

tEStﬂﬁlth tonparison at this step 540, when t he
p‘iﬁéa%é %%?13899 sty ﬁél@tto thi at st p3$40 ég%ctlieeg up and

positioning o he i ge sensors

held bheHePRSTa6OREAS 1335 JE/L , H&%Mm uth,
proceeds to 5100 of FIGim39 mﬁ%re t he pos?tloggxwg¥orsy5tan

310 Wsheurhge peenstl’e. DUT' are aligned. Note that the
positi ons and postures of the upper contacts 317f on
t hlee | frngecesmear @@183815 hicf sedp m64@okr &eedl 4128 hoBd the image

the main test t he i mage sensor test
sensqraITS e nBog PR o g e e SEMe J6B RE &be SappR colum

and fgg/s}t 28 @gg‘mecap@% ?%gu(?n%d R Eadnd \é?%w: é’vﬁﬁﬂ?g qggﬂlp%{& §y stem

320'.317f in the state not holdlng the i mage sensors DUT
by the first camera 326, and performning i mage
eace sttengrvap1é head FEDExtPHEGASs T-Agi AN dtubZor W And P8l cases

positions and postures of the upper contacts 317f on
the smcﬁ:elanm‘?g‘ghe suction pads 317c, whereby, as shown in FIG. 4C, the image
sensors DUT' are placed on the carrying surface 321e' of the movable stage
321 of the alignment system 320°'. |

Next, at step 510 of FIG. 39, the image of each image sensor DUT' carried
on the carrying surface 321e' of the movable stage 321" is captured by the |
first camera 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 S20 of FIG. 39, the image processing unit 72 of the central-

control system 70 extracts the position of the chip CH of the image sensor

DUT' by image processing from the image information and, at step S30 of FIG.
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and the positions and postures of the inmage sensors
DUT" do not match (NO at step $S40 of FIG 39), at
step S50 of FIG 39, the imge processing unit 72
cal cul ates the anobunts of correction required in the

39, XadxplteantheYpaxitdlon shid eeétaRscaRte8inz0taddrdranaut based on
the Z-axis so as to nmake the positions and postures

the grtidrdednersd téem T sShegitip it chiotehehppshe impeseandnvention is

tgosttge{deg?of lt he u]gger contacts 317f. Next, at step

1ot S8 Erl¥g MEROE ht FRICUd 8RN Fhe PpepEriong and postures of
- ] t anmounts _of. correctjon to the_aljgnment

the FSL{[/IS e%leltﬁ“'\séoerscoﬁjtﬂr%tlgi % sotneit’ﬁ)%éupﬁﬁﬂt?fﬁfm-‘( r?é"lSPjr%iﬁT\Eﬁ?m based

on tB¥SHEH; r ' | | A1,
dri ngdsEl? %?@%t %ﬁcﬁ{éégﬁnmog[?tgggjﬁgg\é\%%{ﬁgrgr@?e ‘ot or
328zt and st&h rdods £ veG. 65, ARl %a%@%w%o@éséilﬁ% 191‘11'11]\/92 compares
unit 322 of the alignnment system 320° based on the

the powiiibs aifd posteet béreRh aSpd0 cPESAdH 8074 e HRARage and the
sensors DUT" with respect to the upper contacts 317f.

posithen ahfl pessnre sfseath Usage srhsat DEYSt am 9% tompestists at this
to the central control system 70

a @mheti on signal
stepyidh the? dievecoiferati ¥ PrstemmpMata@y. (YBY atessgni ¥Mg the
.the.relatiye positions of _the imge sensors DUT" with
POS”?@&&&% shE hﬁ"‘aﬁflﬁp%‘?nsggﬁt DS viely fregpeqingo iR ABPCRHBEACES
wod ' : ecti t sitions the. .
317¢ 3h8s, Idhch Uhe MRS LrobRLALEL 80" RE° 14 kBPEs SheiSicions

of ti} 6¥88é NROGEreArackrL£\uAN MAeN testing imge sensors
DUT" of a type with inpuf and output termnals HB | ed

olibt¢ ahbhetleppositionsusfideestiraothend Lghtr BESEM BYTE on
surfaces RL. Further, by driving the carrying surface
the igape'compaprsbptitdv st$ten fbQeresensota<dlFefonet the mspedest by
he 149 the upper contacts 317f by the drive unit 322 of
the 1Eg8h SEPFPYniERt 2BPSraMs329 Stakeadby Porstivrgerthe aad@ct arms
' Vi driv nit exclusively for drivipg, the ,
315 E:Ogr?%/(?lngng‘zurfea%%acgffg'?bqvﬁeg?%ﬁéég?@?o?ysqe@sﬁ% / capturing
an imAQRP8f *hHSpEeR e d£duged ;i gtea'tg%g h&)ligirgf 1?‘_(}@1 %tna%%gensors
i mge sensor test apparatus can be Teduced: en e
DUT' BV itgentidsthyareaa B2, | gBar eSS heMm3de droceoMLbedne image
at step S70 of FIG 39, the central control system 70

procegghne wohpates the positions and postures of the

ivl\%a%e sensqors DUT' and the positions and postures of _
€N the positions and postures of the upper contacts 317f on the image

and the positions and postures of the jmage sensors DUT' do not match (NO
at step 540 of FIG. 39), at step S50 of FIG. 39, the image processing unit
12 calculates the amounts of correction required in the X-axial and Y-axial
directions and © rotation about the Z-axis so as to make the positicns and
postures of the image sensors DUT' match the positions and postures of the
upper contacts 317f.

Next, at step S60 of FIG. 39, the central control system 70 transmits
the amounts of correction to the alignment system use control system 20.
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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t he upper contacts 317f. Wien they do not match (NO at
step S70), the routine returns to step S50 where the
necessary anounts of correction are calculated. Note
that it is also possible not to performthe conparison

motat 3¢hB sfstiep dr5/d vand rose ede i1 9hidRP s 2o nt LBt Bfed on the
580. Due to this, it is possible to inprove the

amowHECes sPreaiiendoods thedsibimhand ishgssehsorsl WT'3@itH fespect
t he conparison_of step_S70 of FIG 39, when judging

£o the gprarenpaets 3 10is Thapdipasnt sEstafusdrent naleytengo L sansmits

'..and .t he. position d postures of the upper _
2 oM S 9151 PRarEIr S VES. HPTSEaYSre). 0 ahog chp ahee gperat ion
is 189y, the central control system 70 sends the YZ
conveyor system 310 an instruction to hold the
POSsY trk8 h BG4S I g t ] L
R R R

respeanvey tite SyséebRdibtDaBrdoPRhE okt hBS LiHEtI18M. in @Sis way and
shown in FIG 42, extends the Z-axial actuator 313 to

corrgck hyy thepasdntant of titeinBkSensbsmIT balsb8 oh MBYE, it ispossible
sensors DUT" and picks up and holds again the inmage
Lo PEEYRGrROMUTCNREttdiensien testiadsinBg@ csenkore DURabfdueype with

. o _the processjng of the above-nentioned steps S10 to
mp”%fé‘?‘ reut ﬁﬁ&&l@gﬁéﬁ $ePRHT ta ke ppBPSenaar fpicen from the light

rece&gfr&e%%ﬁgcetsh?%ypper contacts 317f, so in this picked

up ate, 1n eé i mage sensor test apparatus according
U GrirbBe Pr B3 &1 oD 6l At AR 3210 - -
term n%l S iIB (:)LFT %gﬂib%té:ﬂé%%%rs cg%%%g%tjtcﬁlethe Hrage

SensSeNSOT' siidp wepaeetdorhd LPSsSr 3dfaktaf 31 NEeLYRPE drive unit 322
contacts 317f. In the above way, when the positioning
of egth ghmrmengesysersd), DifRrewid ho Icespect nted thepttppas a drive
..contacts 317f ends, the alignnment of the positions of
unitqRE I pre Vs RS 6E SV IITChe sast mimdedur fces B2fe 'S8thefmdfeGsensor
.test?ég {a _utshe-skt)at edvvi tcg, the suction pads 314c of the
CORFERTSar i S UG L kT 7g 28 2PREDERRsE Sehldigaopeansor test

appafAstushoWD HeN B G A3, the distance L1 fromthe front
P ends of tﬁera%utﬁdﬁng menbers 317d of the contact arns

3#hén the Ehegimyabhe «SERGE i §ddent Ay dthe Bld ??gﬁxf@ileted, at step

system 320" and the distance L2 fromthe
S70 ofe’.vihg thardeatesl Ronofoll bestepi Thedaip doPELesS RS @bsitions
DUT' to the novable stage 321' becone substantially
and poggusemeL(the ipage WpsaakiDig' tanel thatrast taoms aBd Postures of
descencjC fr om t7?| S_state
the upper contacts _1 . When they do not match (NO at step S70), 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 860 to step S80. Due to this, it is possibie to
improve the processing 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 sensors DUT' and the positions and postures of
the upper contacts 317f match (YES at step S70), at step 380 of FIG. 39,

the central control system 70 sends the YZ conveyor system 310 an instruction

to hold the positioned image sensors DUT' by the contact arms 315' of the
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by the amounts of the distance L1, the abutting
menbers 317 can be nmade to abut against the alignnment
system 320'. After naking the abutting nenbers 317 of
the contact arnms 315 abut against the novabl e stage
movaipd ¢ hesid Bhe. dhiegfimernveyrst enst32031an dapes nagaignghstidction,
g§ aigredetggnined ressure, in the sane way as steps
as S8 o S8t ofFXEHIYE tm Srarie aftuadereiSott RERRY thRecontact
PROCESSI f..steps S100 to 0 of .FIG 39 i .
el oL LB R B RsnS B R it peebfelds gaatn the
imagal Sardd-anggr: ALt t LLhan the four imge
g?ené%%ggD%$F ?&n?&%sggF%§§ %Pgnzﬁgi the YZ conveyor
syeiteml0asé iddeshd Beodesdingl oflithe CdHRB-RRRGALY BBEBSIS10 to
311la supporting the novabl e heads 312 on the Y-axial
570, rdvel Sragé beandr pOST t dxsodie oné@ut th ragecsastiesudddE contacts
held by the suction pads 317c at the front end of 67
3171 e woveisind ched dp3tatabby ehe hmadosensooriteat hppardtsis3@tiording
the test head 300. Next, the novable head 312

of
- to thgpERaRN RECYIERNEl Thet LR azd PuARGE BEPRERISHEB of the image

sensEPDUEEL Sl copnecting papts S oL AN cploct o e,

- contd & g@REact parts 301", whereby the input and output

termnals HB of the four inmage sensors DUT' are :

eltacid SsddaywSPMIRST ek pheit NS iGgM ALk R ét%e 3 DUT" wi

t hrough the é%gctricaII$ c%nneét?ng pgits 17%%%%ﬁ§ w%th
resp@i7£3. theunddeer corfthets i3ght @iy ces 340raeht oGl pb&itions of

the light receiving surfaces RL of the inmage sensors

- the ipage sghgorheUT bésartazbed nputssepl WOt off €36. $Pghalthe $ram with

t he contact _parts 301' to the input and output
the suEHhRRSS HBI6 L HIE Foriget a@fsdts Pisitinggp the image sensors
v SI aneo y te the four_j e, sensors ' fter .
T p e S ERG 4Senea s BOFE H APehEi bivHetdhestne chucting
membetd BIAE e} $ 3
R P ooy Sk o LB Bt P s rment
SysteseBBDT asd @hagh stlhde 49 firfim GO ARRCLM U ind BEr£88ks RL of the
results. Note that the enbodi nents expl ai ned above
pickegenre ipaes Femgbrs HIT 'flacthe hatane stde Bridebsicediutgtahtially
the present invention and were not provided for
the spmey; {Eﬂrf‘&z}t-h%y prEEEhthe peeRToRIMT RepLfdsseend fapmiitd s state
dinents include_all desi

disclosed | b b
by o REE ot AR S v St ST ish EHRE AP eBI e Hade o

~ abut %.EJQB%‘E quetgﬁgﬁﬁlgﬁ@ rgys{:&?{ ez&toi' on.

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 5100 to $180 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 Y2 conveyoﬁ 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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For exanple, the inmge sensor test apparatus according
to the above-nentioned enbodi nents were expl ai ned as
testing i mage sensors having mcrol enses, but the
present invention is not particularly limted to this.
the Rovabdedrgelel 12 sbaveytlsd sout esttd@nsreditiesos ficd YdinBead 300.
related circuits for receiving inmage information from
Nexte hilypsmayablediead 3l2 syterdathe Z-agtamatiwtot ctlfsamybanhs the

fU£t4§?' conbi ned with [ enses-and other optical neans.
contggt SedR) B STt inth PRAEY & 1L ER B thesentassarErus bl iiAGP mygntact

e SRS L1300 OLLIOOE S0, e
outplit 9BImOR1LIHNr HRCRL Y ﬂ&ﬁ%%e@l@?fg Pl?f‘ A ?léc{%?gga]rly connected
out putti §

sensors, and inputting af ng erectiica
to tisd gBatactbiy BESRACHudO thERUECANLOU) RUhnt &M & s §771 to

said i mage sensors fromsaid test head so as to test

317£at | east one image sensor for optical

"characteristics, said inage sensor test apparatus

prevEeR thietlioht sbewsts 3 Ocont ddghtaratHedl idfhingesai wling surfaces

%nage,sensor and bringing the image sensor into _ :
RL ok dh€atitadf sPnspreoidBicengathe spstare2f dgpuhemlecariond nggnals

ans_provi ded a_base ;side and noving said contact .
from %E%?Osgﬁtgﬂ?r Kjiliedear: £FRG- PRGRECRY FHrairRgRtiB of the image
i : id. i sensor, a .

sensGEPBUY b ShiAESecl P Relr TRRe o8 ERRE ) ersams A o

daytat 1o i raBe ARhESAL pEp ﬁﬂfshéﬁlﬁejfr{gg.g%stéag ehy ifYE Qonveyor -

surface of the i'mage sensor to an opti axis o
systsmBlD ¢jght theumage sansbis DO €Cih AE JHRRINE 060 and classifies
correcting the position of said contact armin the
them gtatlee hsindPnFtoahde i urdde 48 elrs accbatede oni ttth ¢ he etextti vesults.
anount of ~ deviation of the optical axis of said inage

sEASO LA GRarEdehy s saptrincdiRbay s TP reEafed fr fanilitating
ene oL dBE BAINOL Lesh 20U 2 SSL LD AR LB g
the phdient3REEMH RE . FAFIROR , A fni ST osed in the above embodiment s
include all designmodifications and equivalents within the technical scope
of the present invention.

For example, the image sensor test apparatus according to the
above-mentioned embodiments were explained as testing image sensors having
microlenses, but the present invention is not particularly limited lto this.
For example, it may also test lens modules including related circuits for-
receiving image informatio_n from chips and calculating data for autcmatic

focusing and further combined with lenses. and other optical means.
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sensor in the state held at said contact armfromsaid

l'ight receiving surface side and an inmage processing

nmeans for recognizing the relative position of said

i mage sensor in the state held at said contact arm

with respect to said contagfvypart based on inmage

information captured by said first inmage capturing

means, BY9imsgmisensor redtdmmg ravaiseipgond teshtatndsai-gubastiinals

.side and correcting the position of said contact arm :
of iPade 1FensPHY énﬁ%IC@P%@C% aiighigragect oasbs das é@stdreatiheemttmg

L ve anmount, of deviatiaon of the optical axis

el
1lgh§a?rgﬁ%%fg§e%@elﬁ@8ﬁ SUAREER Q?eiflﬁyﬂ‘&aﬁﬁosﬁpéﬁ} a?flfirﬂglputtlng and
a2 B E O L o0 0l 9L I et
of s&88NSRkgd %%Es%%?@rﬁ lé%lﬁsce%%thga%r Lo as{}?& ltglslma]c gfgas% cne image

wherein said cal cul ati ng neans cal cul at’€s sa

sensbel &id vetadmushagfctdeviatdon of the optical axis of
the i mage sensor with respect to the optical axis of

the |isghtl Swgecechmsedesn dpberehecbrbededs wdfialag least

outputted fromthe input and output termnals of said

i mage SePFYirch arm hekhegt said ihmyec sensat apabrinfingsidiedimage

test head while emtting |light fromsaid Iight source
Senseh iER EMEAcE giith @eE@ﬁﬁHQKgP%ﬁﬁ“PﬁthQﬁtQ§§|%ﬁadrage

sensorgﬁbéhe igate cont $ g sald cont act ﬁ$rt

An i mage"Sengdret St Appar &t R ohd Fov IR paidhigntact
arm, OF 3, wherein said inmage processing neans recognize

‘the relative position of said inmage sensor with

‘respect toygabguentActtRar ila%}ﬁs ed O aight Qfe‘%gn?ﬁigd surface
i mage sensor in the image intormation captured

of szial dmédge sensomge capturing nmeans. 5. An inage sensor
test apparatus as set forth in claim2 or 3, wherein
sai d | AEGECPrEGEBSBEMY FRsnrd cnbabigwiazess at hvee arehuattiofeleviation

n_of sensor with respect to said
of ar§8HJPa part O%Iag]é%l 'ﬁgh‘F MATELRHY SUEPRRS PérHishanage sensor to
(o Il e.se r ge i,nformati on captured by
= Op%abglféll?%t of gﬁ% li%“% %rg}lﬁgarrea s. 6. An inmge sensor

t5 esth 2&;}2@&@&@&@%&% FOF EBrid+2RY 1928 +¢bAIIBsaid Lohtact
arm in the state holding said image sensor based on the relative amount of
' deviatién of the optical axis of said image sensor calculated by said
calculating means.
2. An image sensor test apparatus as set forth in claim 1, further
provided with
a first image capturihg means for capturing an image of an image
sensor in the state held at said contact arm from said light receiving surface
side and
an image processing means for recognizing the relative position
of said image sensor in the state held at said contact arm with respect to

said contact part based on image information captured by said first image

capturing means,
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the apparatus is further provided with a transparent
carrying surface on which said i nage sensor is

carried, said contact arm has an upper contact for

el ectrically connecting the input and out put

t er m na$sid eskreotinomnedes puotiaed of ssiad tasamage: sehsorrecting

gﬁfSlte to the light receiving surface to said
the Romtdon Paraid G&ﬁﬁa@aﬁém éarﬁhﬁ Ertg‘lta ol dirg paidvisags wensor based

b [y
o AP o el el s
calc\%ﬁQ@é@E§'§ﬁf§ cgféulagﬁ}lg m%gl? %{?1] = r?o%ﬁdfalcpn(%lf:ﬁo%(ﬁ sald image

erern paratus 1S

sens&@cﬁélﬂaghw kﬁ}/aE’aiH 1iRgg e%séﬂ{ gapturing an imge

of sai contact part, ge DFOCGSSI ng neans

I 0N inese thesoretatid MHapasht ket oforsai g ENBEE §£7SQherein
in the state held at said contact armw th respect {o

Salds@ald:ud@himg:meqwr talvad etdevmai dageat hfcoammiritont dapiatied of the
y said first inmage capturing neans and said second

* optlp%gaéuga@ﬁ Ghe njgnaggaﬁ@qscg wdh rrapects énsore tpkical ax1s of the
1iqnfP ar at a set forth in any one of clains 1 to
Lol freerh Rese %ﬁle%aleamqaé S BALE ML e THaR dilhﬁglnPUt and

. hoI sald |na e sensor, a root side_ ar
outplt $EALEROLE'AY 2 S R ansty E9 bR Gt Rert of

said ReQyinled Vﬁﬁtl}é%ﬁ gﬁlh?xlits e DG § de lﬁlalq‘t %gh]gce{ ngéar%l gge light

arms and able to ree p anar “novenen

recehalr@i ng-30cd %faéade\zhﬁa@e deaspech i seid &&%ac%hﬂf s8idfcontact
in an X-Y plane substantially parallel to sa

partcontact part. 9. An inmage sensor test apparatus as set
forth in claim8, wherein each contact armis further
p A oANGRROR SSRSAT (RFE eRgaRiarsaabie footh ératleim gaim3, wherein
said ae sensor, about any axi.s paraIIeI to said XY
sad df“ﬁ 8 PTPGESHRY TR E%?Pé?&% EHpipdrae LE,OSa§l%féPff~°tﬂflt%m99
sensdquﬂl'ﬁkégp%ce [We) sald%%rtg E 51%%{: %a%gr ! ect I n c?f gg]gd wage sensor

drive uni'ts novin I'ng Si

in treAkiflad® Ci&f@ﬂﬁ&ﬂlbﬁecm%dtl%{ %Xdp%&' %aééq c§ t %gr mgans.

pIane 11. An inmage sensor test apparatus as
i B. @haiimagd Genvdre tesn apsatatudrdyeetifbts inehate2axf 3 gherein
drive unit noving said holding side arm
said image processing means recognizes the relative position of said image
sensor with respect to said contact part based on input and cutput terminals
of said image sensor in the image information captured by said first image
capturing means.
0. An image sensor test apparatus as set forth in any one of claims
2 t.o ‘5, wherein
the apparatus is further provided with a transparent carrying
_Surface on which said image sensor is carried,
said contact armhas an upper contact for electrically connecting
the input and ocutput terminals led out to the surface of said image sensor

. opposite to the light receiving surface to said contact part,‘ and

sald carrying surface is movable to any position in an X-Y plane
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in the X-axial direction in said X-Y plane, a second
drive unit noving said holding side armin the
Y-axial direction, and a third drive unit rotating
sai d hol ding side arm about any point within said X-Y
subgiaateal k2 pafnliginge serRbebnt£sd papparatus as set forth
in claim10 or 11, wherein said carrying surface
nmoves i dabge Xelysqit bt bypatatuddsveetufdttipiroungdede dfnclaims
P jd correcting neans. - 71 13. An inmge sensor test
toa?pa?’%?%nas set forth in any one of claims 8 to 12,

wher ei n_,each hol.di n [ arm ha ne or nore_abuttin ,
menber s" ¢ ORRHGTH glgséfl%%% ﬁrg?ff‘%?gwﬁhﬂ Secqnd 1Rgoe capturing
' t s rat us. f i_n.claim13,

neal T80 SEASRId S ARIALAL IS ARGRELCY BLE \octal m 13,
a proj esdilOmme H6E8SSsihar Bt ?&c&m&%@@tt}%ﬂgeﬁti%_@'dﬁebdsition

abutting nmenber, and said correcting means IS provi

of seffllinbbe sehber iof thdetPfOheBE HOR QT cbRGRESaeNFRaeaBE St to
with the above projection or recess. 15. An inmage

saidseprimIctt st bppal ab Usags sefbrharidn caprampddnesafd first image
claims 1 to 14, wherein a reflecting neans reflecting
CaptyRlngrgans st §9i@ econdt wgeopntoalingyiesnsf sai d
figrst i_mage cggturi ng neans. 16. A nethod for testi ng ,
art i mag& S rensag, 1 FBATBFLhEF ST HopER 1Ay erg phclaims
ter.mi_nal [ nsors. i nt ont.act. wi.th contact . '
1 o g R et RS B TS b AT e S ety R3PF Bgfinoleing
saidOfmAddent86ei ¥ AUk faces, of; c.5ald déé@%o%fﬁigﬁesans, and a

fromlight sources, and inputting and outputti

lockehettfiree aleans i @ddt GedMoeBwd@S BELY hb@diMPUl d@REAdMtiRUtoot side
term nals of said inmage sensors fromcontact parts of

arms ggiddeltlesto Reald ogof e plansestowneheadt sainchdo Hgg Sielesatm with
for optical characteristics, said nethod for testing ‘
resperl Faggec SOAE GrApAeH idedn Wi Y Flane substantiathy saratliedgto said
Contgéte%a?{_ calculating a relative amount of deviation of
an optrcal axis of said inage sensor with respect to

am, opt hgal.8XisnQb, r3al %é}%}bgﬁl%sﬁgy e And,a f&{%ﬁn 8, wherein
CorreCtIng Step 0 corre I Ng € position o ne
each centact aral 8 ifirther phrateadolding sl il RESHS8RSOM o rotate

based on the relative anount of
sald image sensor about any axis parallel to said X-Y plane.

10. An image sensor test apparatus as set forth in claim 8 or 9,
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.

11.  An image sensor test apparatus as set forth in claim 10, 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..

12. An image sensor test apparatus aé set forth in claim 10 or 11,

whereinsaidcarrying surfacemoves insaidX-Yplanebythedriveunit provided

in said correcting means.
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devi ation of the optical axis of said i nage sensor
calculated in said calculating step. 17. An inmge
sensor test nethod as set forth in claim 16, further
provided with a first inmge capturing step of
capi.urimginngd BRGDOteRRhEbArdBge asSRASAIrthi A 58y shabe claims
hel d at said contact armfromsaid |ight receiving

8 tosuif adereyn exihdbokticigaside stmriegognezongostepoutting merbers

rec§%$|2|ng the relative position of said inmge
COnteghEst SpAdt EESChtRY HERASat said contact armw th

ect sai d contact part based o ma , ,
it g T @%Paaw% St Segeth diiain g, vherein
eachs%b?%“h tﬂ%@?gaﬁlﬁrﬁovﬁg SEH M BT B B hhgaeths fomed

at a $EHSOEnd SEGRARK %%E@er@qﬁérﬁ!) en aﬁqaesalalﬁ'i:lﬂ@cln%%léﬂg 1Qfprovided

devi ation of the optical axis of said inmage sensor

withtheothat eflthepreipicd: sabekaldsRgsfebi1and thRee EBbRA p M ection
position of said inage sensor recognized in said

or reé¢gsst. recogni zing step. 18. An i mge sensor test
net hod as set forth in claim16 or 17, wherein ,in
sab d célﬂcﬂaﬂlaéfﬁl FRSST &FSt SRParatalsaes vet fevtitinghy one of claims

1t an tion of tgl optical axis of the inmage sensor
© &?b%& TPl NS FEREAITCAAPSE ST AndTRIYHE RigHieed on the

b th | t | |
optich SALE P RS TReY, Bl e i Z'r?nnﬁafs of said
| rgge ﬁ@ﬁ&%ﬁd%o&%é&%ﬁ& Gh #%g%r%n(‘sg?t Rahbg %trlncff}lgdlnput

test head while emtting | rona ght source
and durpat dkeamlingld Jrecigd Benscidl {868 Bhrsdd ehtlﬁr%ﬁté@@@akts of
‘ in the state contacting said contact part. . An
a testnegpel bemwotatestmepehittiag Seghtf on tthghn rebaixrmn]ﬂsmfaces of
18, wherein in said first recognizing step, the

said {ioRpEOpREFE Jelr‘ah@fso%%ﬁnW@@Pﬁémandmmut@m@dﬁctrmal

: d cont ac art ecogni zed based chi
signagd; § r&spe‘?%- ehiiioy 2 SEREde TERF O Pgr?aegpmﬁ‘%dsensors

from bam% d;?gfﬂsscgf s ‘Ee‘ﬁ@ﬂ%#& fsg)?atsi:ES Q‘es?al AGast O 1§?age sensor

sensor test net as sé Inc
forcﬁﬂ@t@l&hakgcggh@ti¢§§t recogni zing step, the relative

position of said inage sensor wth respect to said
cont actajphmtéthsl Fecogaizedabdsede arensopuroahtedii flubt least
a calculating step of calculating a relative amount of deviation
of an optical axis of said image sensor with respéct 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
deviation of the optical axis of said ﬁnage sensor calculated in said
Calculating step.
17. &An image sensor test method as set forth in claim 16, 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
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termnals of said inage sensor in the inmage
information captured in said first inmage capturing
step. 21. An inmge sensor test nmethod as set forth in
any one of clainms 17 to 20, further provided with a
sidesseeand i magi ng step of capturing an image of said
contact arm in the state not hol ding said i mge
sensor , a f3rsh rehbgni Aimggetepapt wdcngnistiep e eapdtiirviensbsition
: an imge of said inmage sensor in a state not held by
of sgif dregntsRReohrim troftatr heldimt saiceruntagtsamf uteh respect to
. Side second recogni zing step of recognizing a_ .
51 GPRAS) & oS PETBh of ofi268i M iHG e SeREaRIaR (17 Paspsest image
. sali ontact arnbased on inmage information
captggﬁﬁnggErn sai d second imagi ng step and i mage .
| nf or Ml O £apLdy &6k 2 S %te#;,h'tf'lg .ﬁogﬁghcﬂlgof tsggp_d Aact arm
a second correcting step of correcting e posrtron o
in th@istat8BEa diS@RS0A indgkhearsloat &5 Bekrdtekd Msesidbd the relative
contact arm based on the relative position of said
amounegedsersdon Wift the estpeeil 40 Saf Gacantagek RMBbr calculated in
. recogni zed in said second recognizing step. 22. An
saidicphgeladdng eFen arwlthesreativspesittiboof baidimmgy sensonfecognized
, cuzins 17 to 21, wherein in said first recognizing
N sY@FLrEherSXPELFNY §6%P+ion of said i mage sensor in
t. tate held at sajd ntact ar ith respect to ,
s e o hE Pt Bt Pethin Poct tFEH BRSBd G (e wherein
,in da7BAS 101 o 1Rt J t UL ' n .part. An_ .
o e eor B cop erRo ey Ay R Bl o e BBricm
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19.  An image sensor test method as set forth in claim17 or 18, wherein
rin said first recognizing step, the relative pesition of said imége sensor
with respect to said contact part is recognized based cn a chip of said image
‘sensor in the image information captured in said first image capturing step.

20.  An image sensor test method as set forth inclaim17 or 18, wherein
, in said first recognizing step, the relative position of said image sensor
with respect to said contact part is recognized based on input and output
terminals of said image sensor in the J'_mage information captured in said
first image capturing step.

2l. An image sensor test method as set forth in any one of claims
.17 to .20, further provided with |

a second imaging step of capturing an image of said contact arm

in the state not holding said image sensor,
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a third image capturing step of capturing an image of said image
sensor in a state not held by said contact arm from the light receiving surface
side, | |

a second recognizing step of recognizing a relative position
of said image sensor with respect to said contact armbased on image information
captured in said second imaging step and image information captured in said
third imaging step, and |

a second correcting step of correcting the position of said image
sensor in the state not held by said contact armbased on the relative position
of said image sensor with respect to said contact arm recognized in said
second recognizing step.

22. An image sensor test method as set forth in any one of claims
17 to 21, wherein ,in said first recognizing step, the relative position
of said image sensor in the state held at said contact arm with respect to
said contact part is recognized further based on the image informationl
capturing said contact part.

23.  An image sensor test method as set forth in any one of claims
16 to 22, wherein said first correcting step includes a step of correcting
a root side contact arm of said contact arm by making it move relative to
a holding side contact arm of said contact arm in an X-Y plane substantially
parallel to said contact part of the root side contact arm in the free state,
then locking said root side contact arm with respect to said holding side

contact arm.
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