DESCRI PTI ON | MAGE SENSOR TEST SYSTEM TECHNI CAL Fl ELD
[ 0001] The ‘present invention relates to an i nage -
sensor * test system and el ectronic device test system
provided with a function of inverting electronic

devi ces under test for -testing. In particular, the

present invention rel at ggst-@ 133 7oyBge sensor test
system for inverting CCD sensors or CMOS sensors or

ot her inmage sensors, bringing the input/output
termnals of the inmage sensors into electrical contact
with contacts offMAGEeSIENGGRI, TESA t3YSMEM i ght to |ight
receiving surface of the imge sensors froma |ight
source, and, while doing so, inputting and outputting

el ectLi Lgnals wth that inage sensors so as to
testEFﬁgﬁgﬁgicgﬁEgpbperties of the inmage sensors.

| CAL &I E ]. 1.n_an el ectraoni ¢ device test
[§§§tﬁ@m Caleﬁéadbge[a%%gcﬁ&n&eq 4G St o @ image sensor

88K §9§€éﬁt&‘idiéﬁ&9{%§9f%éﬂ‘&é %é’seﬁ’ is%gs?tdé?ﬁ‘%ro&?&? ed with
el ectronic devices are placed on trays ‘and |"0oade
ai fhacthenhapdigrevheny the RlrREHIORN S GRE BIddedst for
test are then individually brought into electrica
teshingt Imigdrii dwebkir hedde anck $@st echvynthvn eletdtofito an
. device test system unit (hereinafter referred to as
Inpggegerfer "jest ppyasEemhéorednveshdsag €80h sehsctrsomirc CMOS
device is discharged fromthe test head and placed on

SHPEY 7h ALRST dHfiREC WP BRSPRE /t BENGAEM) thesd npat frtput
SN FEVIRES b0 SRR ST U o0 ARUERS v
et ot 4 $00030oL, (Gl e TRRR L D5SE LT EBI G
swmeffeos B ithet PRagan®ensors from a light source, and, while
doing so, inputting and outputting electrical signals with
that image sensors so as to test the optical properties of
the image sensors.

TECHNICAL FIELD
[0002] In an electronic device test system called a
"handler", large numbers of semiconductor integrated circuit
devices and other electronic devices are placed on trays and
. loaded into the handler where the electronic devices under
test are then individually brought into electfical contact
with a test head and tested by the electronic device test system
unit (hereinafter referred to as the ;'tester") . After the test
ends, each electronic device is discharged from the test head

and placed on a'tray in accordance with the test results so

as to sort the devices into categories such as good devices

“and Adefecﬁiv_e d-e,v:_i.ce:s and _ti’}eﬁ'u_nload ‘them from the handler Co




-may as eXpIained above, each image sensor is brought
into electrical contact with the test head and sorted

in accordance wth the test results. Further, in this
test, by bringing the inmage sensors into electrica
contact with the test head and while doing this

i ng | the |i ce|V| surfaces of the
ﬁﬂ%%@ sens%?gé ron1g’I?8§Pgs FEE, © E%thﬁplﬁrgﬁgﬁFﬁsf CCD
Je@r SUCMAS s U ' e 1SNg 5
anount  of Ilghp'regélvegp%%EEQnﬁR% eggéggﬁéof %s tﬁe same

wegnsisarixpdia id ABovdLrdENeinadf004hsbP fs brought into
conventional inage sensor test systemfor testing the
edgcitadlcadr opet & cesvofh itheges sensGicandut tted B8 accordance
relatjon with the nounting step etc. after the test
Wéttépth?hfﬁesti gL ldens Biug thee | dadeldi arteain| badedimgihg the
recei ving  surfaces facing upward, so they

l%‘f’“‘genﬁ@’égoF A ke %Jc%cf‘é‘-’%ft‘%tcori%act e tdt 4he Giesh head and
to the test head
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BT ot At 1D, Lo e gl e *
o¥ thet DRbLe! éeHEoEEC%%h”% Yk %C%%ur cl n% Lﬁ%_sccarl property

[ 0005] Further, in the convéntiona

teyss efucH be Bandbel idselde nas ﬂsxoulgg%c% g,owetﬂé Wount

sour ce. Si nce, as explained above € Sensors were

of etk irecelizest biyecavhtimdh@iderdghti & €685¥ERE or not are
surfaces facing upward, the Iight source was arranged

Py meted above the image sensors. [0006] However,

[q§ %fstln i mge sensors in the state with their
Yht rec v?n§°§HPP§é@§aﬂaé@ﬁ@eu@mmﬂﬁrtﬁﬂﬁﬂ|%Hﬂtem for
rfac s _sonetines becanme covered with dust.

rdfild ae PIABATUAS g R8P ATt Slue to the
rd 0Q0n Ezli"l:hh€f1e Iwuﬁgfﬁgt sfdBat Seasen ! ERL YA ST, the

there 2 has been a i proving
irefdd SeRHSYs BY el I @RS LA urllM JHERELH QBe%'M&@@?QE%lVlng

measurenents. |f as expl ai ned above
surfaces facing upward, so they are moved in that state (that
is, the state with the light receiving surfaces facing up)
to the test head where the image sensors are then tested in
the state with their light receiving surfaces facing upward.
{0005] Further, in the conventional image sensor test
system,thehandleritselfwasprovidaiwiththelightsource.
Since, as explained above, the sensors were tested in the state
with their light receiving surfaces fac1ng upward, the llght-
source was arranged p051t10ned above the 1mage Sensors.

[00086] However, if test;ng'rmage.sensors 1n.the statexﬂlth

their llght rece1v1ng surfaces facing upward, the llght

: rece1v1ng surfaces sometlmes became covered w:.th dust ThlS- o

'*'j:__was llable to obstruct hlgh__accuracy tests..f'"i‘ 5
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however, the handler itself nmounts the Iight source
"positioned above the inmage sensors, an increase in- .
t he number of sinultaneous nmeasurenments would lead to
an increase in the nunber of the |ight sources and a
Iarger size of the light sources, so handler and

ht souyce design woul d be restricted and securing
 nEq R oA Hlriae 66 SRRRPARESRS Rens G biEAES Uy hereasing
of ) URE OF THE | NVENTI 0008
"ﬁ%ééyﬁglnven§ﬁ§%%ﬁﬁp%§mﬁt§u58ﬁ§ﬁ %)&%?Bﬁi éatﬁ?dabove'

hb%%rseﬁﬁgrhatrﬁfltelsi enagmﬁé]qlh ! ﬂfglﬁ‘ﬁ %Fﬁ‘%% 3881 Sioned

I mge sensors an

asbmal tarRe dut gdTRASIHANEN 6 tﬁl@ffesasl 1y bRadh&fhet 1o r
To achi eve the above-nentioned object, according to a

sfhpdtanspecst mm‘asnir@nmm&emmdlm/e]mad)ntotmr'ﬁndﬁease in the
provided an inmge sensor test system bringing

npmpar/ edt fie tdd tn@loser@fS amd radesensoriiataf the light
cont act mnth a_contact of a test head, emtting |ight

SPBrgeft gt RRBELRYi Ryl dliFhheowice Resigagiowskhberrestigmted

and ile doi.n
A SR IR B TS RYTDEF Gt LG TeIFRHS T BRFHEEHeRRE would
b&Q@inicQEtthe test head and the inmage sensor so as
to test the optical properties of the inmage sensor,

t he pIRCEOSERAOOF! 8L SNPERMIBROVi ded with at |east a
pre-test sensor stacker for storing inmage sensors

[WEF®y et Bhbi pgesent cackdn tisen INMLHY A8sBBHScE Ao provide
inverting an image sensor supplied fromthe pre-test

anstigags sensonttast avetfar ensldkimg himtardtamday tasts of
i nverted state i mage sensor inverted by the |oader

iWﬁﬁ?|§ﬁRﬁ?¥ﬁgaﬂ§aﬁ§aE%Hnﬁrﬁnéﬁﬁgel@ﬁ@&ﬁ@hﬁéhﬁlmﬂltaneous
nd D RLR &' ob Mt Q4St 1 Syt gt mmge sensor nto
?rnraggl g:ﬁ?(;?H ?ﬁ:vg\lgg{dé Eglgﬁrenﬁ@%scléﬁ{ed Sﬁﬁre'tltnga@ordlng to
a first aspect of the present invention, there is provided
an image sensor test system bringing input/output terminals
of an image sensor into contact with a contact of a test head,
emitting light to a light receiving surface of the image sensor
from a 1ight source and, while doing so, inputting/outputting
electrical signals between the contact of the test head and
the image sensor so as to test the optical properties of the
image sensor,. the image'sensor test system provided with at
leastapre—testsensorstackerforstoringimagesensorsbefore
~ testing, a loader use inverting means for .inv_erting an image
sensor supplied from the pre—test stacker,'a contact arm for

plcklng up and mov1ng an 1nverted state 1mage sensor 1nverted_ _

“:by the loader use 1nvert1ng means and brlnglng 1nput/outputl{“"__

termlnals of the 1nverted state :Lmage sensor :Lnto electrlcal;- L




and a plurality of post-test sensor stackers for
storing tested inmage sensors inverted by the unl oader

~use inverting neans (see <claim1). [0009] According
to the first aspect of the present invention, an
image sensor test systemfor testing optical

R T T ——
RO el iR 18514 N, Jgghg%@ns Ml opder Hse n%%%r&ﬁ; n%%s ted,

. means for Inverti ng at I mage sensor.

anel & bll&ralltlt@e@@%%tp‘t%%'tbéénégr'srt\ét%r]éeraé”fbﬁ%%rlng tested
sensor, loaded in a state with its light receiving

131lalgfeas:ens<bammugrermmi Hy the anloavert sy imwans i5Q hdahs (see
Its Ilg receiving surface faces downward, bring
ver

clgdm il ted i mtage sensor into contact with a

5@@{9 ct of the test head by the contact arm so as to
! PREPRERR Thvehe fhast tespedti migehsensepent

l§%”%¥ﬂ§§8ﬂ9¥§?e"8%w§?%%# Fris Sst e ghog] Sk g raptical
d. t
i S R g s ‘E%tlif“h%%é%%r use

ineeet Vhydnsan§ aed- Q@ﬁe&%lﬁfge%%nﬁ.ﬁgg@r thQSk %f&i@ rteé%tlng

by dust and high accuracy tests can be perforned

af@042] ukLoafier, usendavehe i ngRge as@N FT (ﬁ.&ﬁretiezltrfgstaed:ested
in the state with its light receiving surface facing

ippd@waersorit is possible to provide a |ight source
der the_image sensor separate fromthe handler, so

0 ]de3| ghuerer ddhof itheepemas grosaHle |tghtin§’@Htc@1 ilgnage
crea he nunber

%%’ BRI e ohr BhBRPeviEn BESeddPhF RARHIgdnS Furface
I RO A T
suUf®ace faces downward, bring that inverted image sensor into
contact with a contact of the test head by the contact arm
so .as to test it, then agaj.n invert that tested image sensor
by the inverting means to make its light receiving surface
face upward and unload it.

[001171 . Therefore, an image sensor canbe tested in the state
with its light receiving surface facing downward, so the l1ight
receiving surface can be prevented from being covered by dust
-and high accuracy tests can be performed

[0012] Further, since the image sensor can be tested in
the state with its light_ receiving surface facing downward,

it is possible to provide a light source under the image sensor

separate from the handler, S0 the deSJ_gn freedom of the handler‘

. and l:Lght source 1s greatly J.mproved and 1ncreases in the number_-_"i,'_" o




unl oader ‘use inverting means preferably can

simul taneously ‘invert two or nore |nage sensors (see
claim?2) -. Due to this, 'the throughput of conveyance
of the image sensor test system is inproved. [0014]

Specifically, each of the | oader use inverting neans

A" SN T RS PRI ETRLTRPE £8 HbBRve

SO as ave

1'n%91%1%%n5%%cha% %H@tl%al% Ir‘{?r%:.aﬂ{\f%o%%g ﬁ%}@g n% & the

first holder rotate (see c
updotidedl asky ihveirtdthd tddhd R SR 1y raaqmsﬂmaﬁemeously
first holder preferably has a suction nozzle able
ln@Edtahwonagemxemsnna¢g/sanaonaw (ceeecthbamne4),. Dﬁhetotﬁhls,
this, safe and accurate inversion operations can be
tBér?%?%@hplﬁboa%]CWchem [thendragear sénabartyst system
mted tq in the above invention, the first hol der
lﬁa§m8§ Xﬁafigured to be exchangeable wi th anot her
hol suctlo 0z different from
[Bgﬁiuctl gﬁ ﬁg%zl gj‘(gw‘y’t RACR P r@? EBFG@FUS%e j@verging means
af@t dhe
g a?{n]? Vﬁ%%l'@). e%!tsgae 1%'%7e§1ﬁ91§ ﬁfeahgemagatggsensorf%u£§§ 50 as
toysdwmaaan chandheriaskangedBwnheie Of o tHPERS A IRAL sensor
sensors. [0017] While not particularly limted to in
anden atedvad 1dmwerdthiaom, snt heo 1 etaatiinen thec Fdrissmhearidie rotate
configured to have a pinion gear supporting the first
(3R% dekalhBla rack gear interneshing with the pinion
| ear. and to. convert |linear force_  supplied to the rack

Lt to (i 5te oRat Partdcudazdvi dimiked thee im ridre above

ﬂ%? anﬁgﬂféﬁéﬁﬁ:%ﬁﬁﬁfkﬁ&gfﬁpug¢§gb E%Z@,%H% %%ngzzle

a}:ﬁ@fﬂcglﬂoq‘ﬁ # 6 o AL SLFPLY - suction (see claim 4). Due

to this, safe and accurate inversion operations can be

((‘[)

performed.

[0016] Further, while not particularly limited to in the
above invention, the first holder rﬁay be configured to be
exchangeablewithanotherfirstholderhavingaasuctioanozzle
different from the suctien nozzle of that first holder so as
to match with the size or shape of thefi_mage sensor {(see claim
'5) . Due to this, a single image sensor test system can handle
a large number of types of image sensorst |
[0017] While not particularly limited to in the above
invention, the rotation mechanism can be configurea to have
a pinion gear sapporting the first holder and a rackrgear

intermeshing with the pi'nion- gear and to convert linear force

;_supplled to the rack gear to rotatlonal force so as to make,j,

't;the flrstﬁholder rotate (see c1a1n16) ' Due to’ thls,'a rotatlonf;L ST




[0018] While not particularly limted to in the above

i nvention, each of the | oader use inverting neans and
the unl oader use inverting neans nmay be configured to
further have a second hol der able to hold an inmage
sensor after inversion and to have the second hol der
formed. wth %Dreces hol d the imge sensor: :

! %ﬁ%gl eto . .
Htescetba%%ff‘ miAR - 104 S €t EATPAYgEPSERSHPD ¢3h AFecontigure
dﬁgﬁ j r fve to a contact of the test head by

th a_tﬁjiygggg%:gj[]g%jlg] Further, while not -particularly
fdoided tOWhEléhﬁota§g¥€ibﬂ‘1§@l'gga’ilﬂil?:%ds%°ri‘i’1 h9ldelbove

may be configured to be exchan e W th anot her

iseenrtd do) dedch of frethav 1 hade Fe6e8S indeltehgnhebhemahlie the
recess fornmed in that second holder so as to match
wiiltoadeheusiezinve r shag acah s nevi vagenddsared sedwdtdien have
8) . Due to this, a single inmge sensor test system _
ac§RCRBAdPE1dgT| abde hairisekd om tijgrars senissagafsensbryersion
020] ,Wiile not partjcularly limted to in the above
agl%viﬁ% ihr?ﬁ’,e Sﬂ@ s%fjs)q%?ﬁ‘ ¥ P ¥ AR i bhi yetedpen aple to
WagYol . S t btain_an, i e _of back
bTROLEE SPRAIS ARG Qe kTR TLr Beiny el igogysensor
bRepLOBARE tUSE NYeR bl n f gre hei
B S P Rs T EEI Ra2 S FR02 cPATaRE) BEnEHE' fldst nead by
thatt heeepisQvi ded with a judgi ng neans for judging an
em ssion pattern of light emtted fromthe |ight
[gBUPte andmrthewputwhijat hetnpaftdlcediariigallisi¢gead $o in the
i nput fromcontacts of the test head based on image
aba¥er kaVeEsk 16by aithed siegonise hatedg nguatedrs cqsigueted nto be
1Q%a and an be further provided with selecting _neans
C¥oRaBEPARLANYL Rt AR e L SR hpkdar fforngs Wading recess
Lmg o fromanong .the.pluralit f
af Bfo-LAROB SRNGRL SO LLOPAING LNGIILIERLLLY Rl1cer o as
-t MR eRkal Ped W shhBe b%%@g.sﬂtg‘gaé@eﬁ%gr (see claim

classification information of the t
8) . Due to this, a single image sensor test system can handle

a large number of types of image sensors.

[0020] While not particularly limited to in the above
invention, the system may be further provided with an imaging
means able to obtain an image of a back surface of the image
sensor after being inverted by the loader use inverting means
. and before being supplied to the test head (see claim 9), may
l'befurtherprovidedwithajudgingmeansforjudginganemission
pattern of light emitted from the light source and an input
pattern.of_électrical signalS'iﬁput from contacts of the test
head based on image information obtained by the imaging means

(see claim 10), and may be further provided with selecting

. meéans for selecting a tested sensor stacker for unloading the -

. image sensor”to from .among the plurality of tested sensor .




"'¥ ; w1th a. contact of a test hea %

results (see claim11). [0021] (2) Further, to achieve

t he above-nenti oned object, according to a second
aspect of the present invention; there is provided a -
test nethod for an i mage sensor which brings

I nput/output termnals of an inmage sensor into contact
ght to a light

' W%%gf ont t of a test head, enits I|i
S %ﬁ%é’ feRed %Tf’l?ﬂetwﬁﬁgén£@ﬁ@éfclppoﬁb§a|lm@|6ﬂt y the
and, qut put

d
%ﬁgiﬁﬁqlﬁ$£%|gndFs %%%ﬁggﬁc?ﬁéon 6ﬁ%85FaEF°Ph8ff5§F test
et @ndidhe L1Bge pensor so as to test the oFt|c?I
east a

propertles of the image sensor, conprising at

[fao2dt) i nversj emrshep,ofo 'a'@:\l‘ﬁret#é"gh@%kid?%g%eﬁﬁdl%ﬁ{ed object,
before testing, a t est step of bringing the inverted
astcarelinage sessoondi adpeet aot rilapreeenacinvehiian, there
contact of the test head and emtting light to a

1?|§MPW@Q§Q\ﬁrﬁf%ﬁuﬁ%ﬁh@dﬁfqmaan|n@@@e5£mssmr whboh abrings
properties of that

h& i@ﬁgce to test the optica
ip Uy e&W&néléb@éhénthé€§| 8AN§PEpivtoi aerEathgwith
(see, claim

BB S e B it hceiving
et oo orenngy Lo s Y fele desloretlng dhu

dbesti 86, bj{nlﬁut!sréﬁd'd\Y@ﬁ@tQ”elé&@Pléé‘ﬁ é{‘é’ﬁéié b&€ween the

tested i mage sensor by a second Inversion step.
c¢QD2Ct Ofiethe tass, héddbes@mEle PDESHE! el B0k NYETds Ao test
i mge sensor loaded in a state with its |ight
th%@@ﬁWQ%}BE@P%@élémﬂﬁ@hemm&gmsbaéorednﬂgnrqpm@atleast
at |ts i rece|V|n% surf ace faces downward and
Tyt thave ﬁ%@Pt g8eBt 8 eliﬂff&§§l§éfn§élr mmg@ Eemsot before

tgg{{h Cl of est head .for testl then again
!nver$ %%%§ﬁ1 Fgéﬁ%%rtﬂﬁégg 6Pv?5t8IQ£ﬁF?tm prpensor
ints él&?@rf@&f'é’éﬁ‘@acf?%:tﬁ?e QG OG- UPYR Sie test head and
emittinglighttoalightreceivingsurfaceofthatimagesensor
- from a light source to test the optical properties of that
image sensor, and a second inversion step of inverting the
tested inverted state image sensor (see claim 12).
{00221 - According to the second aspect of the present
invention, there is provided a test-method of an image sensor
whichinvertsanimagesensorbeforetestingbyafirstinversion
- step and inverts the tested image sensor by a second inversion
step.

[0023]  Due to this, it becomes possible to invert an image
sensorloaded1n¢15tatew1th1tsllghtrece1v1ngsurfacefa01ng_

-'upwardbeforetestlngsothat1tsllghtrece1v1ngsurfacefaces :

.'downwardandbrlngthatlnvertedstatelmagesensorlntocontactﬂﬁ ‘

u'r teStl;gr then agaln 1nvertffif]ffhﬁ




[0024] Therefore, an inage sensor can be tested in the

state wth its light receiving surface facing

downward, so the light receiving surface can be

prevented from bei ng covered by dust and high

accuracy tests can be performed. [0025] Further, since
I mage sensor can be tested in the state wth its

i‘rafregfi‘rﬁs &CeiPrAS SaRFAECL? atilgHdhnvaEl, 153 1ight receiving

RAS i bl e.to, i d i ght d the i
se&%%%a%gggﬂﬁégéﬁwgﬁﬁftkg haﬁSFQ?? gg SLe_dgs:gﬁge |
fogadom of ot be. bapd! e, iﬁgg |9 rsggﬁ%f% {5‘59%?%1' Phe state
i mproved and T NCFeases 1n the nurber- "of STt aneous

' WI&:&SiUtyI[Ei@fl@t ¢R& i@RP khY FRaR M £din d QRRL, | 85 _ft?{ei light -

particularly limted to in the above invention, i

rercefieniall sutrdalel daanse pradninredEsbin baveGtcotd®e®@by dust
nore image sensors in the first inversion step and the

agisc dighi aoeriaty stepts sean dbai petrBdrmedue to this,
of conveyance of the inmage sensor test

he th h
[t&@@témr ?ggﬁt}%lb@/%d.sn{qmzm] ingge s anmon gen baltested in the
inited,to.in the.ab J ] th hod b _
SEBNPI BAFBALES rbdtite SCsiirch SUhiAcH o A FENS cdpniyapd, it

~conti gun el . i :
SR B000 50 SR 00 2LRR WL TORA 30’ RYFy, concor

sdfhratBYrRen ¢aR\ h NG eyt & HRE I?fé'sicgq{rﬁ?ieléﬁo éf‘@%‘@?%drﬁler

step of judging an em ssion pattern o Ight emtte

ahddrhgbites binpbé i S@HEEE1 RRchpARD viedPakhd BAr&IE ¥ in the number
el ectrical signals input from a contact of the test

ofeatmbitateonst heagevicrentypeamfer netsohy nddieed at
the imaging step and, in the test step, to emt [ight

[¢92%he Ti gMeiiecerl mpdurderlof theltedgsosdmsdrha rmbove
LAFEREENCR AL IE el 95 o0 RTLT 1 200, | PPUL 200, snvese
ok e R8BS0k Eer BoL T8 A0S0 AUERLAAICR I na ene
s &N 9T 8Yst BnSH dp [ 88Ld JifPUS) SBRS¥UStPBSCPhe throughput
of conveyance of the image sensor test system is improved.
[0027] While not particularly limited to in the above
invention, the method may be configured to further comprise,
before the test step, an imaging step of obtaining an image
of an image sensor to obtain device type information (see claim
14), may be configured to further compfise a Jjudgment step
- of judging an emission pattern of 1ight emitted from the light
source and an input pattern of electrical signals input from
a contact of the test head based on the device type information

o_b_tained at the imaging ste,p__énd, in the test step, to emit |

- light to the light r_éfc;"eivl"injg" “‘suriface_" of the image sensor in ¢

" accordance with the emission pattern and imput and output.. .




on the device type information obtained at the inmaging
step and classification informati on of the' test
results (see claim 16). [0028] (3) Further, to
achi eve the above-nenti oned object, according to a
third aspect of the present invention, there is

vi ded an el ectroni.c device test system bringing

i-.r‘)“ﬁag‘{ﬁ PEUEHG 1PePRPRAFENEE YhtRI BRe rgtitt dakit&d uiger clain
t t LAt i it f t .

19502 h0 ey DE R AUl B ot Cefhe@Thde Bopl oreobasea
obleﬂ:h%eﬂetvh%ecQ%@Ctinfgfrmtalﬁﬁohet%'i)tt%g&%daa@ the imaging step

electronic device so as to tes el ectronic

adelvectassiliecaekteohr DNfSrievi et d £TheSYSEEMdHOM H1QGee claim
with at | east a pre-test electronic device stacker for
1&8tering electronic devices before testing, a | oader

ﬁ@? Lnvertjng means for inverting an electronic '
[Q8¢Bde supll)i EHTERGHY thfeaphéevesthe abeverowing igesidcebiect,
astacher, g con%gct armfor picking up and  noving an
FROBPEBE LPafeBILd: #ERFEt deli BReipveseRl tyvepkion, there
Lo . Lavenrti S d, br,i ngi ng_i nput/ out put
P AER A R S e e Lo et ot

ihph e/ 8hepht £otm Lot el aﬂ“etl%&m&cﬁé}rgr:etd}ﬁiélte?tﬁst into

head, an unl oader use inverting neans rinver

ebecerbecalonbatdeti gethi ai shed R&i nor tetatk Adadtsnd
original state, and a plurality of post-test

inpetingl cutfgeticdingsthekerschar ssynalbgoéeswéed the contact

el ectronic devices inverted by the unloader use

oF hhs thaff headk apseéhel alpctTPniBRIEFLIDESSR #F| ON tGFst the
TEPRLNS L0001 [ 6 T BLG A Lo s plan e
AL Y0 Er LS S ERRTE g Bled UERSBRERLG spring
elfctiith 1 MBEG18RIU Fo A PRELERG, d 18abiel W¥e Fharifngmeans
for inverting an electronic device supplied from the pre-test
electronic device stacker, a contact arm for picking up and
moving an inverted state electronic device inverted by the
loaderuseinvertingmeansandbringinginput/outputterminals
of the inverted stateelectronicdevice into electrical contact
with a contact of the test head, an unloader use inverting
meansforinvertinganelectronicdevicé finishedbeingtested
to its o:.:*irginal s__tate, and a plurality of post-test electronic
devicestackersforstoringtestedelectfohicdeﬁiceéinvertéd
by the unloader use inv.er_ting' means (see _rcla_im 17).

| BRIEF DESCRIPTION OF THE DRAWINGS_.__ - |

~ [0020]  [FIG. 1A] FIG. 1A is a plan view of an image sensor

| tobe testedby an inage sensor test systensfa first embodinent

of the present inventio;




[FIG 2] FIG 2 is a schematic plan view of an image
sensor test system according to an enbodi nent of the

~present invention. [FIG 3] FIG 3 is a sectional
view of the inmge sensor test systemalong the |ine
I-11 of FIG 2. [FIG 4] FIG 4 is a perspective view
of a | gader_use inverting device of an inmage sensor

test EY&efPhdelf dilfyiec sartenied Fiay of & ippggenensor
Fl Al- E 5 I f th

allr‘% erI e |[ tﬁsrﬁjgf %‘&/1 c@\'sﬁoi‘npi ﬁnF}”GeW4O [ Fl G

5B |

75, o 5B KSR 2, U Bl A g 5 BEH Do

teChep tn ¥ L8V H Phg @A R bRLRY i e cpfp@l‘i@b'r‘é@ ot iﬁ"@entlon
| oader use inverting device shown in FIG 4 and shows

the dFaGe BefPIE. vy & erctildn@l eBpwHbE th8 image sensor
side schematic view for explaining the operation of

teRé Byadem adenignirdret iligedeMi-cEl sHOWLGN H G 4 and
shows _t he state after inversion. [FIG 7] FIG 7 is a

vi ewlBLGt ndlsFafe 6f isdenPietispaatdive oflavhef el @ader use

sen in a accordi

t t
1 JBRR BRRAT HRCB A Rdagroseneo e%sﬁfy%;ase’c‘%rﬁ.scgfdfﬁg to
I bl t
aﬁ %‘bgﬂé‘%ﬁﬁ%n ClEhgl gnt [ ?’ﬁ%ﬂ 'Sg? :nm i mage
SenSPFIGn SAQYFIGYH@Q S8 ad %%Ew%’ﬁ%ﬁg‘l%%‘&fé&d 8¢ J.trﬁr@ﬂ:mg

enbodi nent of the present invention. [FIG 9] FIG

desi@esshewntin regtignal view of a tester of an |mage
sensor test system according to an enbodi nent of the

pr esBNIGi ABEHI®GNSB-1518 JiFldorig0Alf Eh&1lda@iky 8sa inverting
sect i onal view of an inmage sensor of a type with
detier /DRt ieeFhPnafls 1 ed out fromthe sides

[FIG. 6A] FIG. 6A is a side schematic view for eéplaining
the operation of the loader use inverting device shown in FIG.
4 and shows the state before inversion.

[FIG. 6B] FIG. 6B is a side schematic view for explaining
the operation of the loader use inverting deviee shown in FIG.
4 and shows the state after inversion. |

[FIG. 7] FIG. 7 is a view of the state of identification
of the type of image sensor in an image sensor test system
‘according to en embodiment of the present invention.

[FIG. 8] FIG. 8 is a block diagram showing the system
co'nfigurati.on for identifying the test of an image sensor in
- an image sensor test system according to an embodiment of the |
present invention. |

[FIG 9] FIG 9 is a schematlc sectlonal v:Lew of a tester

R .,-of an 1mage sensor test system accordlng to an embodlment Of".:_

"_f-"the present 1nvent10n

BRSCR




with respect to the light receiving surface. [FIG

10B] FIG 10B is a sectional view of an inmage sensor

of a type with input/output termnals |ed out fromthe
opposite side fromthe light receiving surface. BEST
MODE FOR WORKI NG THE | NVENTI ON [ 0030] Bel ow,

enbodinent e esent invention wll _be |

expl g‘ﬁ_ﬂ%d ﬁ%ﬁa’&%n PR 2 ol o1 obIEE v B3R Ampgegsensor
o?la?mco% \%ioéh q_@iﬂd%%tgaﬁg:s%rertlﬁnba st %.Sétdegutb¥rgﬂnjfﬂgg§eides

. sens est system'acc I ngto afirst enbodrne
wibR Eég?éﬁft BV @Rkl 98 ghWideRedilfan g Bl sSrfSect | onal

view of an imge sensor along the line I-1 of FIG

1A [POS2]108Y §UG. X dishh AL d BN i8@NSP A ImBEe sensor
tested by an inage sensor test systemaccording to an
okrbodb ewittlofinphé/optpsénteimieal ¢ drd ¢t Sriomagke opposite
sensor DUT, as shown in FIG 1A has a chip CHw th
siflerbrensbBealigh§egcaeiviampprdaamt e center andhas

OOl SN BBk, b el 2 LY,
fc. h [ ElLG Lt
ERPET a1 F BB R % 6, bl BB by

betRe:heth Ol 4 159905 N6n SBRE d%%a%g%% the light receiving

surface RL of the chip CH where™ the mcrol enses are

(dfomaed. [PO83]174FL Sa B146 i SEBEM ifaBbaevieWtef b@Rested
i mage sensor test system according to an enbodi nent

byoant ireage eserdon heshts patemviiderdFny t3 & <Fiar steetrbomidment
view of the inmage sensor test system along the |ine

of] the peesEnt invenddzyy, T ledye sdisds resechjismnah view
Q0 _of, this enbodinent of the gresent inventign is a

OLs (ot AT ITTNFHLRYpeRBf 110 f-TnfdeFdbnsdP-DUT
TR |1 PR TE 18 BRed ARG af Bea by
anS€H8Bk sensor test system according to an embodiment of the
present invention, this image sensor DUT, as shown in FIG.
1A, has a chip CH with microlenses arranged at its approximate
centerandhas input/output terminals HB ledout at the periphery.
These chip CH and terminals HB are packaged to form a CCD sensor,
CMOS sensor, e{:c. As shown in FIG. 1B, it is a type of image
sensor with input/output terminals HB led out from the same
plane as the light receiving surface RL of the chip CH where
the microlenses are formed.:

[0033] F'IG. 2 is a schematic plan view of an image sensor
test systemaccording to an embodiment of the present invention,
while FIG. 3 fis a sectio'nall v.ile_w' of the image senéor _teét system

along the line II-IT of FIG. 2.

| [0034] " The inage sensor test syster 10 of this embodiment .

| of the present invention is a system for.

-1

esting a type of -




stacker 20, a |oader 30, a tester 40, and an unl oader
50 and can use the test head 60 and tester 70 (see
FIG 3) and light source 80 (see FIG 3) to
simul taneously test four imge sensors DUT. [0035]
This i mage sensor test system 10 supplies sensors
~ fromthe sensor stacker 20 through the | oader 30 to
Mg eepser Q0T mént%aégmmenWMtFé& slBkengf FIG.

%ﬂeAre t head S& tester 40, emts |light from

F.%ﬁ? Bolht EéCg0 |Pgr&trlecem%eegmfae@ssensor
I d ,

sasher 2%y F38aRRc) 2t9‘€%$9gr b St BRger 50 and

chest:ek tgeaﬁgsthﬁeh&‘a@@ afd Y s a{H&%%rtfd h&) and light

contacts 61 and input/output termn
sbestien®)) (sherFDt a8$itfd €smul Bankesked ¢ Jmgecsensde Mllsors
t hrough the unl oader 50 in accordance with the
Ddlassification i nformati on based on the test results

and stores themin the sensor stacker 20. [0036]

[BBPSW, t heThii ¥ fidagist spases Sk stthisysitergéOseugpiieessensors
ined. [0037] Sensor Stacker 20

rRHE ST Shatar sRScTsR! 0 Mt hieLonanrasd bt Ehegester
f ker..21

102 BOTRELOEHR 282 PHEL! Yt BnPh %ﬁ. 61 PEEhE LERE Read 60

a‘@%:l(é et 8k 4 ;’ﬁgeeﬁ§%§oil EEaflggﬁl) fggrﬂ)tta Eltr@é 80 to the

stacker 23, a tray c nveyor ore

1pglet resie ianich ¢ g&k@ﬁcegﬁg?oiefﬁé’&&haggs ch9038IpU8nd, while
supply tray stacker 21 hol ds stacked together a

dping s8¢t ylmpussippd dutayst oreithi @aplsiphatly itwd@t the
exanpl e about 20, inage sensors DUT before testing
tefeetal?iand trl'ne lm@@r&@aﬂr%@oﬂltiemugh hehé negetacts 61
sﬁ nsors EUT gore testing - are unl oaded through
% P REpHPY EPH teradRel Soum, somedandinge. den h?elassn-fles
tﬂé%s’égasgﬁaggsgeﬁggtrgnbﬂlg’ t?lrto%%hSt %tee uvr\{ltoha er 550 in
accordance with the classification information based on the
test results and stores them in the sensor stacker 20.
[0036] Below, thedifferent parts of this image sensor test
system 10 will be explained.

[0037] Sensor Stacker 20

The sensor stacker 20, as shown in FIG. 2 and FIG. 3,
is comprised of a supply tray stacker 21 (pre-test image sensor
stacker), classification tray stackers 22 (tested image sensor
stacker), an empty tray stacker 23, and a tray conveyor 24
and can store pre-test and tested image sensors DUT.

[0038]  The supply tray. stacker 21 holds stacked together

Coa plurallty of supply trays on Wthh a plurallty of for example S

"-‘j;;about 20 _1mage sensors DUT before test:Lng are carrled

,';'-I_l"f_'the present embodlment the 1mage sensors DUT before testlng:':ﬁ L

.‘: ;12 o :




light receiving surfaces RL facing upward. [0039] The

classification tray stackers 22 hold stacked together

a plurality of classification trays on which the

plurality of tested i mage sensors DUT can be carri ed.

In the exanple shown in FIG 2, three classification

tray stackers 22 are provided. Note that in general

afrievien be aded & hrlcansi thdat Eopplyriayaissdakdes 22 t@r ¢he inside .

Erovided. [0040] By providing three classification )

ofr §PestHEREr §ePsor i@stedifiian thdn idp eaberwlurtheir
be sorted and Sr{a%{ges? i n_amaxi munof three cl asses

L R SR RARB STt AR &t THSNE SPRRR a8
199990 4e1 eatlve 00 Gas.o and AINNG deleeld e, A0 € ackea

ones for retesting 1s r

tbge4hbr! Eﬁﬁrﬁﬂﬁ%@bﬁ@%@éﬁﬁqﬁa%ﬁ@lt x g%sd;)??ﬂgﬁich the

sensors are unl oaded throug ese ation
rluaylstackerisesidd timayd Sdiasdie DUTRGAnSBBSOLrke8H. In the
system 10 in the state wth their |ight receiving
exyrp he eshGUn f e i FikG uPvarthr ¢ @A2]s sEhiel enpt gn titwyy stackers
stacker 23 stores the enpty trays fromwhich all _
2hpeepEvidashNeensbed me@arai/édvmx mersgpPmssification

trays, have been supplied.to the tester 30. [0043] The
tlf?‘%f‘&%%@%?%ﬁ%@?é BrR¥3A€%Dbl e to nove trays in the

L e SRR shefr Aangh e By SuaBieF 3B 22

f@@ﬂ%l@,a%@ﬁ%la@%% Zyaxidl, gd %%tfbtlcgeh r?éla% stored

actuator (not shown to rise, makes a nova

14 hasdimthen &f ORGethel 26 96 ah adid R @i 8hltr2dtcbt redults
on the table 12 of the inmage sensor test system 10,

sugd asogvegédeliecenpeydevagetoandie mnmpty dafyct stackerices,
23. On the other hand, when the classification trays
ones e highdrekent irasiedreaageedénodr seayitad.a

[Oc%lo Zi fi Cﬁrtbits?,\%tp%r a(\é it 2 kc?cﬁirgezr’ltt i%%et£g¥tggn£/§g/oer s?éér‘rlsors
ys empt Vakta 1 g
DUT are unloaded through these classification tray stackers
22 to outside the image sensor test system 10 in the state
with their light receiving surfaces RL facing upward.
[0042] - The empty tray stacker 23 stores the empty trays
fromwhich all pre~test image sensors DUT carried on the supply
trays have been supplied to the tester 30.
[0043] .. The tray conveyor 24 is a means able to move trays
in the XZ-axial direction in FIG. 2. It holds a tréy emptied
of image sensors DUT at the supply tray stacker 21 by suction
pads 243, causes an Z-axial directioh actuator (not shown})
to rise, makes a movable head 242 slide along the X—axi_ai _

: direct_io_q rail 241 fixed on the :t'ab_l'e= 12ofthe image séﬁ_sgr :

- test system 10, and conveys the empty tray to the empty tray® -

" stacker 23.0n the other hand, when the classification trays '

"fl..?;‘—. A




ST :dev1ce of an 1mage sensor‘test system accordlng

the enpty tray stacker 23 and refills the -

classification tray stacker 22. [0044] Note that the .
nunbers of stackers in the present invention are not
“particularly limted to the nunbers expl ai ned above

and may be suitably set in accordance wi t h need.

Q0 3 I inE

| E%G%I‘Z_E%ngﬁaggrth r@egggd frﬁggél or%:ge% m)vﬁéassiLflcatlon
taemi §§a§ﬂ£era2ioaﬁfer t¥a g c’:é’%?éj{réf@tl @8%%%%&9%@% ys from

use inverting rreans) and a loader use novenent
thevenpt 33t oy dtsacest @Bednior H€i BbS & HO cIERRHY ilca’den tray
sensors DUT fromthe supply tray stacker 21 of the
s¢anger €2acker 20 to the tester 40. [0046] The | oader

use XYZ movenent device 31 is conprised of a Y-axial

[§0A4dt i on Noke Bhat fibhedumbers aof estackershin thegeresent
BERRE b bt ran e el i Tl i e b hp P et bined
h | 311
a%@zggiagéo*%%gd WA NG o o fr el d U ParneSd
(doregtionJQNg- tdys X-axial direction rail 312, and

four suctonm pads—314 supported through an Z-axi al

di r eThé Qo BLE HBOQr a MR owrhewrr @l 4 badopPt&om end. comprised
Thi s | oader side XYZ novenent device 31 can nove the

of radeadsengeeX DiUhcommdardddeniaesBpply lomaerotsthmverting

supply tray stacker 21 of the sensor stacker 20 to
AR RECE o%%ef %@ernweetilm'geﬁ‘ew@emealzs) }tand aekdaded use YZ

be abI e é% aneously npve four é% sensors

Ands 1y %%%%%ﬁiu%b(ﬁ 16f ta soRRpky image

éﬁg ]!_51}6 bt f an_i sepsor,. t.est s ste
SHceor di ﬁg %Po@%ﬁg‘é% u&% DA Snt%%q%ef ?ié’fpiflé%éﬁp 3r'stacker
20 WenthONgEL G- 2A.is a plan view of the |oader use

i nverting device shown in FIG 4, FIG 5B is a side
[ 00 &5 The loader use XYZ movement device 31 is comprised-
of a Y-axial direction rail 311 fixed to a table 12 of the
image sensor test system 10, an X-axial direction rail 312
supported to be able to slide in the Y-axial direction along
this Y-axial direction rail 311, a movable head 313 supported
to be able to slide in the X-axial direction along this X-axial
directionrail 312, and four suction pads 314 supported through
an zZ-axial direction actuator (not shown) at its bottom end.
This loader side XYZ movement device 31 can move the image
sensors DUT carried on a supply tray of the supply tray stacker
21 of the l_se-nso'r stacker 20 to the loader use inverting device
32. It is designed to be able to simultaneously move four image

' "s_ens-o_r'_s DUT'

,:_.f"['0-0-47] = FIG 4 is aperspectlve VJ_ew of a loader use 1nvertlng._L3_ R

' an’ embodlment;' ;




| shapes or forms different fron them 5o as €0 atch with th

of the | oader use inverting device shown in FIG 4,
and FIGS. ©6A and B are side schematic views for

expl ai ning the operation of the |oader use inverting
device shown in FIG 4, where FIG 6A shows the state
before inversion and FIG 6B shows the state after

R Rl ot S T A W 0 B 000
j r .for in ' or . .
e dnyBh iy Bebacd SO B8 rIAROR DEREI dRcaige, view

oF ﬁ:ﬁbaibgﬂewmrlirﬁf@r?@i%cé HeviRK BE LA SnfkfSt Nokdarrics.
321 rotate, a second hol der 323 for hol ding I mage

62eanars abdTsideldtHand e iksls hok dafp 13in 110§ ahedop¥ration

this rotation nmechanism 322, and an air cylinder 324
offoths ubpd ge ngestehéndeirzénfiodeei cé athdwivamnt F1g. the wheageFIG.
sensors DUT. [0049] The first holder 321 is conprised
68fshows fthepphete hafars 13vex sdonwhndF FoubBstievdithe state

zzl es 321h are attached and can hold image sensors
ABYFL| JRFEF 5P ™*he state with their 1ight receiving

f agi .d_b L.on. [ back .
(P ces. ThiobnRln SRk a2l 85 A7 are T dooF o
1o T C TR et Sab e 0BT i hAF e LR P Qi cting

- inegel een332h miT thauddgstt&@Iierhe32ba8ke abbaghedthovement
detachably at the plate nmenber 321a by screws or

detvhee IpansotWhdorfmsclexahtphS22 thang&ink ties Fdtrsefholder
the image sensors etc. results in a change of the
32 bstderERnsopscond hehdersahsdior biofliddnenimpgeoseegors DUT

SRS, Bhe' s bR aR AT Por 28 A0 S0 Do snion
AR SR cfAaMALen, 0 28 LRpLan A L Force
£322ihFefOIRG! 888 9hadePs@hQRrs DpuT.

[0049] The first holder 321 is comprised of a flat plate
member 32la on which four suction nozzles 321b are attached
and can hold image sensors DUT loaded in the state with their
light receiving surfaces RL facing upward by suction at their
back surfaces. These four suction nozzles 321b are arranged
to correspond to the arrangement of the four contacts 61 of
the test head 60.

0050} Further, the suctionnozzles 321bof the first holder
321 are attached detachably at the pla.te member 321a by screws
or other means. When for example a change of the ldt of the
image sensors etc. results in a change of the .tested sensors

~ to image sénsors different in outer shape or form, the suction

. mozzles 321b can be exchanged with other suctionnozzleshaving .




gear 322a supporting the first holder 321 and able to
rotate about a shaft 322e, a rack gear 322b
intermeshing with this pinion gear 322a and fixed to
a piston rod 324a (see FIG 6A and B) of the air
cylinder 324, a guide body 322c (see FIG 6A and B)
o which this rack gear 322b is fixed by bolts etc.,
9edy dFES A9F22%:- on which this guide body 322c

| d | . d
@%1 e W LR hRGRObh R 1284 Fopbe satpr f dypinion
SEROTILDE Syposyiin cEp82A PO 1 PLSI@TT00 3200c o

to rotatlon forc r ou rack an I ni on

abobtt332bhand pake, tBerEkaBeE@ §§2b3gﬂte[‘£ﬁb§h§ng[ 198R8] this
The second hol der 323 is conprised of a flat plate

pheriber g828a32hawhndhf f pad tewsaeeﬁﬁ&h;caraea‘mr(mee FIG. 6A
The recesses 323b have sizes enabling i nrage sensors
apdTBi cobethel @ir Faylhader BR4,receside Body aract deeedFIG.

Géo %grrespond to the arrangenent of the four contacts

BIh&or Wi cheldl 8- 35k @ rsdddbuby figed iy bolts etc.,
R FRK s8130 35 R Fhah OGRS AP bahsy 2 68 s1ide
1ROShd lﬂ-na%plalr% éé’& 19 e%egﬁof?% a%tﬁrea?)élcggshﬁgs£§sde53ygned

head 60. Note t

. thectaperedl sRea8 E@rfc:@c'slu'pt;ﬁtl%d Bolod R Ofa fhe RO r 324
sensors DUT in the recesses 323b. [0053] Further t he

tisecogid tiod ders 333 rod a3 4 hesl rlefachadl yEépcé helb@«ﬂgh the
of the | oader side inverting device 32 by bolts or
r itk eandraaidsi oWt £ can@x3dd ecared atengethe fhest |lpladr 321
the i mage sensors etc. results in a change of the
reRt%d sensors to i mage sensors different in shape,

144 30(@2?%%?'?%‘5%3&5}@%1%6% GoeCeRdTs e ook St plate
méﬁ%3§§9@ﬂ@ﬁlcﬁcﬁﬁ§ﬁ‘§e§%§ge§%ﬁo Lo AIRLENs Wikt sses

hanged | mage senso
323b have sizes enabllng image sensors DUT to be held. Further,

the recesses 323b are formed to correspond to the arrangement
of the four contacts 61 of the test head 60 in the same way
as the above-mentioned four suction nozzles 321b. By having
the recesses 323b hold image sensors DUT, they are positioned
relative to the contacts 61 of the test head 60. Note that
the edges of the recesses 323bmaybe tapered so as to facilitate
holding of the image sensors DUT in the recesses 323b.
[0053] Further, the second holder 323 is attached
detachably.to the body of the loader side inverting device'

32 by bolts or other means. When for example a change in. the'_

lot of the 1mage sensors etc results J.n a change of the: tested s

- _'-gsensors to 1mage sensors dlfferent :|.n shape, the second holderf s

_-.:’323 can be exchanged W1th another second holder formed w1th _:.

-6 -




[0054] In the | oader use inverting device 32

configured as explained above, as shown in FIG G6A,

the i mage sensors DUT noved by the | oader use XYZ
novenent device 31 are held by suction by the suction
nozzl es 321a of the first holder 321 and, as shown in

- FIG 6B, Cﬁge air cylinder 324 is driven to nmake the
rreoc‘tezfﬁeosn SR & xtmtfe aond g recaRsiafe3233280 as to

g% hfﬂrstcﬁoldeé 321 rotates 180, the suction is
rel ease 3G FE RS %%%%%r§etﬁﬁr§re dr opped into

| [l anecessgs tlgggpoé)cﬁefhl? gﬂage&e%ﬁ S?gtecéct)r?f%ﬁured

this, the imge sensors
%heb(pﬂallgﬁefd @GR NG %&{Jv?f?eﬁl ﬂGf a@AngtHﬁ Qaélensors
be supplied to the tester 40 inverted so that t eir
Dfghovedcbyvihg 3untiazeasBLxYachodewanar devil@058] are held
Note that in the present enbodi nent, use of a rack
b¥nguptaPen bive Elenissiattion meerzl ¢he32 hagef seins of sr&tSTholder

3£@ gxplalned but the present invention is
t 2PGr t3 T TR WY 1@|5ﬁ91ﬁ§3rntﬁ@aﬁQIS§Yﬂéﬁ§e§s38ﬁelS drlven

s EHE LRy e R Rea e ket Tk e eor%]ersm ider

3oyl el @l A0 o5k 32105‘8 Ce%eratgge ge%&i:tblon is

belt nmechani sm chai n nmechani-sm

r@D@H@ydah&ﬁﬂé@&@gééﬁﬁ@bﬁyﬁﬂﬁ' E&S % Egtﬁ %ecesses
or a rotary actuator etc. use to direct

3%3ipplfy thet abcondl hbddee @3 aSDué Gtol Ruekt, the izﬁ@@@ sensors
sensors DUT. As the drive source for the | i near force

DIB?Z rerEstdbial ther stateppithdtheit hebght ataceiving surfaces
ctricit oil pressure, etc. may be nentioned.
n‘J:LH d ?ﬁnthe BHBEBE e deirbodihee s teuc t4lor nweesr ted

ety af,ggﬁ R S 10 Bz,
A el 5 Al A S e 4 e
amehgcik ifoar nH dHh NEin t h:% tﬁﬁreaﬁfj 0L t oM §0dEACBSs DUT was
explained, but the present invention is not.particularly
limited inmeans so long as the image sensors DUT can be rotated.
For example, a link device etc. may be used to convert linear
forcefromacylinderetc. torotational force, a gearmechanism,
belt mechanism, chain mechanism, etc. may be used to convey
rotational force supplied fromamotor etc., orarotaryactuator
etc. may be used to directly supply rotational force so as
to invert the image sensors DUT. As the drive source for the
linear force or rotatlonal force supplled to these, air,
electr1c1ty, oil pressure, etc may be mentloned

'[0056] Further, in the present embodlment SU.Cthl’l was

"_'L.:Lllustrated as, one means for the flrst holder 321 holdlng the;’ = L

e : 1mage sensors DUT but the present 1nventlon 1s not partlcularly___-;_f_

-




of the image sensors. Further, in this case, it is

al so possible not to provide the | oader side

inverting device 32 with a second holder 323, but

have the | oader use YZ novenent device 33 directly

receive the i mage sensors DUT fromthe first hol der

321 ho the i nverted image sensors DUT. [0057
1p‘3re§é)rﬁ erayeelt frent t was %Jofrﬁu@weabl@ 0 use a

f aold 321 hol d
’“B%ﬁﬂ%?ﬁctasu%u%n A% KB RO i i s THOCEGR. £Rd faces
o&rﬁ‘?@@ha'g@vseéﬂéc?)ﬂs S e a;nlt%lil ALy, li;m 1?%13% possible

his. For exa I NSt ea rovi n@ Suctl on

nbQzizd peovhak h:lrﬁff le@eﬁ:’ §Sde t1‘i’1|vre|ff:rt 1%%1d@6@ce SECRNEN 2 second
hol der 323 may be configured to rotate and the first

hhéHeer3 23 Iwainta b e hechonde hakdar, idAen@ybdevice 33directly
rotatedwhil e holding the inmage sensors DUT so as to
TeRgeVe R inaggeswersos DWUTrom[tde58] r Fhérd odete 320seo1ding

YZ novenent. device 33 is conprised of a Y-axial
the dRYPERefairags senseds PUhe table 12 of the inmage

(BEBTE CBLeTIGLTRAD B TRARLA, NS00, 200 mRaL LIS, <.
r e | 3 k
Jogrialne dasht 08 Lo 00T B PUELECRBRdR Y oy

supported

SEHOIY. At théE SRAANNMERG 1 ed 99?81 b@efhleoﬁflgé eHE e.m%ntlon

novenent device 33 i s designed abl’e to nove

- id mage peendend aDUT hekd tald thetsesoneor f&k&@@lé?&ﬁtead of
the | oader use inverting device 32 to any of the

PIAFI@¥Rg Alcindn saslgnedodth bef alile fticst holder 321 and

S|nultaneous nove four image sensors DUT. [0060]

S0 LORF SGWAAH, b GoTEEarierad o Fohate |agutidhe first
A P ol B o L R o A
TR Cafi o
[0DEBg0r s Dfle ITBRIdL W ¥@ovement device 33 is comprised
- of a Y-axial direction rail 331 fixed to the table 12 of the
image sensor test system 10, a movable head 332 supported to
be able to slide in the Y-axial direction along the Y-axial
directionrail 331, and four suction pads 333 supported through
a Z-axial direction actuator (not shown) at its bottom end.
[0059] . This loader use YZ movement device 33 is designed
to be able to move the image sensors DUT held at the second
holder 323 of the loader use inverting device 32 to any of
the buffers 41 and is designed to be able to simulrtaneously

move four image Sensors, DUT.

"‘[0060] | Further, as shown 1n FIG 2 and FIG 3 the loader

: _.':_use :anertlng devrce 32 and the flrSt buffer 31 of the tester e

,'-340 are prov:l.ded between them w1th a spraylng nozzle 34 able'-ﬁ
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‘| oader use inverting device 32 by the | oader use YZ
nmovenent: device 33 to the tester 40, the inmge
sensors DUT passing above this spraying nozzle 34
maybe sprayed with nitrogen gas sprayed by the
sprayed nozzle 34 so as to clean the |ight receiving
of the inmage sensors : te that the.
ga§%g%iaye&rqg%%1g%Pa§Pﬂﬁrﬁo}9lEE%ZVF§ ﬁGF&I%ﬁFFé§H99'
dd100en G@sen RS T D*iﬁ-[ (89S
[IE';IUI r guppl ied thr o‘lﬂlgﬁéaﬂp‘% :lar%lagt?' saglsf %glg%re%l%gy the

IbdderaugeeVhobrithagsHave caf 3pdeptidd caldr Hse ¥¥Cmovement
type of inmmge sensor in an i mage sensor test system

cectiared8 Bigo theare etbpdidrenhe Gimddie spheseRt DUDYRIMI Y above
while FIG 8 is a block diagram show ng the system

t@ﬁﬁ$@ﬁﬁ%&n®ﬁoﬁaiaEém@wheﬁgrahedkﬂmma1t¥pgeumaﬂwprayed
n%ge sensor in an |nage sensor test system according
b, tHR SRESUPACROZELS 1 §Pedgnto ¢heoant LhA. lggbssteqﬁeVlng
as shown in

su2 ek s e ot O %ﬂ”%"%h%%‘ﬁ% St ofiese Eﬁﬁ‘ér%%éfés sprayed
SISk S LA S . ror

efbhpl B, At inH?%lf% b@@oﬁxﬂf‘@§sé8%§q i%ggglddt Follgh a clean

recess 323a of the second hol der the oader

fuseerngeeting device 32. In particular, it is
gossible to obtain an i mage of the back surface of the
[PA63k seA36r DUTsoppusiv @ft chehethtght fridenwi ijcation of
surface RL.. This canmera 334, as shown in FIG 8, is

ERSAYPEITITBBILIRANT QT dRAD LK FRn SOFe OBt SYAEET argrrding
0064]

chiLR RRAS A0 o0 TREe RrocersLIg, Sistem 30, 10080) o
o428 iR B sl S B s e
ideei £ Pin@xendl 8evice type of an image sensor in an image
sensor test system according to an embodiment of the present
invention.

[0063] The loader use YZ movement device 33, as shown in
FIG.?,isprovidedwitheCCDcameraorothercamera334(imaging
means) attached in a state with its optical axis facing
vertically downward. This camera 334 can obtain an image of
an image sensor DUT held in a recess 323a of the second holder
323 of the loader use inverting device 32. In particular, it
~is possible to obtain an image of the back .surface of the image
sensor DUT ¢pposite to the light receiving surface‘RL This
,camera 334, as shown in FIG. 8, is connected so that it can t'

- transmlt the obtalned J.mage :Lnformatlon to an :Lmage proceSSlng L

=system 90

o o [0064] ' The 1mage proce351ng system 90, for example, has‘?fﬁ;
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bar codes and ot her product information marked on the
back surface of the inmge sensor DUT by ink marki ng,

I aser marking, or another nmeans or past processing

i nformati on and other device f type information given

in previous processes Thi's image processing system
IS connected so as tqQ be able

15 PP Cess Feg peacersblontrr | Ex PERCEFSERE the image
idBGSSENSP b?gEn Qﬂ?%/ ht%etrzgggrg%/ ﬁfe ﬁ;iycpagbﬁeeg £ example

I nformati on,

Haue dcﬂiéshlaﬁld|dtl’p&@%?@du@@sj?n?hﬁgé@loﬂnmE?ﬁEﬁ HAd®he back

test conditions suitable to the evl ce

surfiraebiforhe [10065E sEhSoTreBEUBlbﬂ@nkﬁ@é'fﬁlﬁc%,e(ltarsé‘zaharklng,
signals fromthe contacts 61 of the test head 60 to
oG HpR means T Pas triowaice s R g nf bemb thgr asensidier device
DUT anduses the results of identification of the
tlyﬂ?ﬁg I5odEedsioly Y@M DPreviedgerraecEapar Bhiteimage

t he electrlcalgglgnals corresponding to the device

P58 245 RSPy 2D cREoRAS BT PikG . snecprged <o as
f
téoﬂgcgbﬁg £ £ Sankhght tf‘gD%J%]g‘é{"{:gh%ft 7 g;,%?ggfiogﬁg% the

I rage Sensor s
iHSg8e EEESB%SB'U{I‘S e, Jrdgnt i f céjfs%; atlon, to
on pat ern

processi ng system 90 to judge t e ems
ther tesperdiingahd thghaewoes dey B Ofpidie:d Bges Sens BScomes
DUT. The tester 70, light source 80, and inage
Ppsotesei hy meankes B9 umdéhet s esemidebods nenitable to the
correspond to _an exanple of the judging means in the
%Y%%%ngl’?ﬁvéﬂifp6ﬁat99%6] Further, the image

QEREES "By BRSO A0S TR LR trom the
CTvansm o PR ; '
e S erear Tresr fef AT 1 nERe STl St Emipats

HE 6€ thesitnthd 8888088V $na ggeg%é f‘eél? DL giér{)ylﬂfcatlon

classification tray stackers alne
ofl ttheadmage plhe celsadsigf sg@&:leﬁlngonfgrj@ag@nthe input pattern
of the electrical signals corresponding to the device type

of the image sensors DUT. Further, the light source 80 emits

- light to the light receiving surfaces RL of the image sensors

DUT at the time of tests and uses the results of identification
of the image processing s_ystem 90 to judge the emission pattern
corresponding to the device type of the image sensors DUT.
The tester 70, light sour_c_e-. 80, and image processing means

90 in the present embodiment correspond to an example of the

_judglng means. in the present :anentlon

, [0066] Further, the 1mage process;mg system 90 1s connected o

"-_to be able to transm:Lt the above—mentloned results of

o ‘fx:?ildentlflcatlon to a controller (n' t shown) of the 1mage sensor, Bt

Eant i-':test sys tem 10. When sortlng and storlng the tested 1mage sensors_ s

-20-.




. rb1nput/outputterm1nalsIﬂBofthelmagesensorsDUT1ntocontact-i .

and device type information of the test results to
~sort the imge sensors DUT. Specifically, for

exanpl e, when testing two types of image sensors DUT

that is, the Device Type A and Device Type B, it can
- sort and store good sensors of the Device Type A

o AR e el R o
eQE“i ﬁﬁeﬁyﬁﬁoge 1@9“%&34 3551 fth%téfasélrfy 3 fcker rmatlon

econes possSi 0 Sul y han
ahasﬁévQEeSB%ﬁé 1ﬁEB§mQE1%bV%&S%henﬁggtsfgéﬁitngg SEPQ the
controller {not shown) i mage processing system?9
imbgtheensage BUmSOBpéﬁﬂfﬁﬁéﬂI¥D A0 SeMEEPONEhER @@stlng
exanpl e of the selecting neans of the present
tvavErPesnof] 086%E NehedrmtDUl | Ehabti partieubevige Type A
shown, this | oader 30 may, for exanple, be provided
aflt ]He‘élﬁ%aTYIb? dtre Ietpdewonthansyspryet ge9dsﬁewerszqf the

D and th gg pverting device . 32 and ap
SRLrp olvpReb et SR kLY, eRfaTenabo narRarsce LhYDpeA, dooa
s¢f85E000E NRECHLARACE LD ety LAGORL Test e 40 11t the

IS a Schémat1 ¢ cross-sec

DéWhéém§¥béQﬁ§%fth@sﬁlaﬁéﬁ%mq%gg%l#Ee :gg?g%gggogbneﬁﬁe to

of the present invention

tieogpri s etk @md WPpIREILTS #d Abraldly Hhd £OE Q€S & NMhort
413 and is designed to be able to use the test head

rgls afddivghtesiuage Shiors 6T § Maeopbhtabllptropestissown)
of .the inage sensors DUT. It can bring the
anghpFeosUPEOEe S S AT Y SteB U ofheh¢ fagweseanspy DeFt system
1dégto cont act gutlw the contacts 61 of _.the test head
CUMTSRIYhtt e AR hexampie pdhithereesi-prid noumeEs of the

A Qs DUT fromthe |1ight source 80, and,
p\ﬁﬁ%%?ﬁ%|ng $0, 1nput and output signals

[0067] Netethatwhilenotpmrticularlyshown,thisloader
30 may, for example, be provided with a heat plate between
the supply tray stacker 21 and the loader use inverting device

32 and apply the desired thermal stress to the image sensors

‘before testing in accordance with need.

{0068] Tester 40

FIG. 9 is a schematic cross-sectional view of a tester
of an image sensor test system according to an embodiment of
the present invention.
f0069] The tester 40 is comprised of two buffers 41 and
42 and a contact arm 413 and is designed to be able to use

the test head 60 and llght source 80 to test the optlcal

'propertles of the 1mage sensors DUT It can brlng the

;77.w1th the contacts 61 of the test head 60 emlﬁ_llght to thezf*:“
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bet ween the contacts 61 and i mage sensors DUT so as to
test whether or not the anpunts of |ight receivedby
.the image sensors DUT are constant and other optica
properties of the image sensors DUT. The contacts 61

are provided with openings 63 at their centers to
ght receiving

Bl e light.to be emtted to the |
sgﬁ¥a3§§: v%ﬁgtﬁ%rfﬁ%ﬁ% QEnklesiPRYS FODFOFSFPPSt from the
. Wal t t 6 din.the.t 4

R SOLeRr B Ty, MR Re S liE St A EnAR g iy s gmats

be@aie@dnof hehicohh HWs GANLAGE %m%%;éars%n%rorr@%%q' isg %\\gpto test

rows and two colunms. These are arranged so a

whelibeant ablkytheranetinwsidt 11gh 8RRGMRMby Oheliage sensors
hol ders of the later explained contact arm 43. te

DURagriencpngtagt end heHauromnitattsrédertibe 6£athe image
side two_contacts 61 are conceal ed by the front side
SERECEENPHdts The contants talo aontereviddd avttishomenings 63

00/1] The contacts 61 are_provided with pluralities
a%fgh%%ﬁt8%?gﬁFﬁs%@2?n¢FZ§elggﬁFaEP B?n@mBgtaﬁetO the light
nt of

tantigl Ly match the arran

rERERPERY, FOEFRLREY Ml o ohe e et e eEnsor s
WTopf they i C . Thi s,test
Pene 60, s anert LR o 5% LESE LA BY (Reg th Tpeéster

400 dheshomgeifersal besthswsteBtlAess &0 4 fdddridifred by
opening 11 forned in the table 12 of the inage sensor

a tegard systehi ¢d. £Fhe contacts 61, :as: showhdgdd tike two rows

iqgure, are electrically connected through a cable 71

fi
aft%%i"ffé ¢ebimps 70Thepg078e Eurehged ise five tommyd ssensmirally
t.est system 10 accordin to the present enbodi nent,
mat Ch IR GF 2F éang?mﬁflt?%f Elaaél%i%%pé thelahet g¥rfined
lLow ,t0 | Lght receivi surfaces RL 22 = of
o e AP E e L G o Bon AGSL §8T AT ts 61,

theubshantiak tHEUSESaOf s tde a‘i‘%mc%‘f‘ﬁ:%aq]edogyt Qﬁetfﬁgnt side
head 60. The openi ngs
two contacts 61, so only two contacts 61 are shown.

[0071] The contacts 61 are provided with pluralities of
contact pins 62. These contact pins 62 are arranged to
substantially match the afrangement of the input/output
terminals HB of the image sensors DﬁT of the device type to
be tested. |

[0072] This test head 60, as shown in FIG. 3, is detachably
' attached to the image sensor test system 10 so as to fill the
opening 11 formed in the table 12 of the image sensor test
systém 10. The contacts 61, as Shqwn in the figure, are
electrically connected through a ¢able 71 to the tester 70.

| [0073} ~ Further, in the image;sfénisfdft_est S}}éteiﬁ"l-o'.a_ccording '

to thepresent embodiment, as shown inFIG. 9, it is made possible

| toemit light from below to the light receiving surfaces Rl
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63 have sizes of extents enabling visual recognition
of the 1light receiving surfaces RL of the inmage

- sensors DUT fronbel ow. [0074] When a change in the

. device type of the inmage sensors DUT results in a
change in the shapes of the inage sensors DUT or the

%rran%%nent of i nput/output termnals HB, this test
aaaﬁe@e%ﬁ%{@%éowemww 3ethdmpsubstantial

°§ﬁi§%?%f §f : §i tﬁﬁ%@”@ﬂeﬁ%eﬁ%@?&%ﬂ TR RpRings
6'[39ﬁ5§e Qf - dis Efrggﬁ%ﬁygeﬁ%l1h§29?s§§ﬂsge(gg%qtlon of the

0075] The tester Sensor
11ghtacsos i Wy bQrFhe RIS SRt
FIQG 3 and ﬂ%}G 9, is prode%J@@mg? a Slog%t so\gr%gcl[eﬂ%%low
[0aviahg foutheans shaoe pardise évabke: e efithd gl e sensors
vertically dowward and is designed to enable t
D@hi sepuAtpains agthangsi dnl ttare aispeem ﬂheghtmage Sensors
throu%h t he openings 63 forned in the contacts 61 to

DY¥hen tarJF%%%@wh@ O§um‘ae§é0RF_:p@fc terminuks HPagbhis test

I SR B R B e o
] 4 d to the table 12

o3 Pl AL e P01l oo

stlebrl &t Gy dnflq o Botlrﬂgn?fléxtglstg' f@ftdffféallb%??eéﬁes of

X-axial direction rail a post-test

imkl: abdwesoossbide integrally with this pre-test
buffer 412 in the X-axial direction along the X-axial

iQﬂW&iﬂlonThalteat&r £00371thki smbigessehsbirete4t isystem 10
desi ned to be able to receive imge sensors DUT

*Hye tﬂ@aeeéd@mh%blm@hnv@rmhowm@n FI®B3 3 and

he, tester 'O at. th e-test buffer 412, slide
FI&% 674 ¢ PHeYidedufitn Fhiﬁgérﬂo%@um% 80 BaVARI Fique epdssion

parr‘%ig Sf]a]bl@@g eﬂr@@bﬂgﬁg%rtlcally downward and is designed
to enable the emission parts 81 to simultaneously emit light
through the openings 63 formed in the contacts 61 to the light
receiving surfaces RL of the four image sensors DUT. to be
simultaneously tested.
[0076] The first buffer 41 of the tester 40 is comprised
of an X-axial direction rail 411 fixed to the table 12 of the
image sensor test system 10, a pre-test buffer 412 able to
_e‘lide in the ‘X—a_xial direction along the X-axial direction
rail 411, and a post-test buffer 413 able to slide integrally
=w1th thlS pre test buffer 412 1n the X- axral dlrectlon along
hthe X= ax1al dlrectlon rail 411.:_

' [0077] Th:.s flrst buffer 41 1s de51gned to be able to recelve-

',:*J_mage sensors DUT transported by the loader usef’YZ movement'3;.-.-.‘_.-]-'*.ﬁ

'-'__f_;:_.'dev1ce 33 to the tester 40 at the pre test buffer,412, sl:Lde -

mme




to the contact arm43. Further, it is designed to be
able, after the test, to receive the inmage sensors
DUT di scharged by the contact arm 43 at the post-test
“buffer 413, slide them along the X-axial direction

rail 411, and nove themto the operating region of
yse YZ nopvenent device

| at er expl aj nedunl ogder ]
el Bl5he e KRR L d0F b rmoratne inre. pas: hgpRer them
t ff are formed with recesses
it e R SR 4 SR TR SR Rt g ST
SRNEoH e ot ke it I @RS
412a, 413a n&?ﬁéﬁiaperéanfgggggﬁFﬁﬁgfggﬁgﬁging %ﬁ%ﬁﬁgrged
Lymipe sensars &kM 43 athehkepessesedtZourdd3ar1i 0QAS]de them
The second buffer 42 is also conprised, |ike the
afliongt The Reraxilal olizeciioni ahidi ¢et) i andrmbkedhemato the
re-test buffer 422, and a post-test buffer 423 and
OpSIr@ddingheagien pdddis bat preinsrinethyel sade sius e{fmovenent
fromt | oader use YZ novenent device 33 at the
dEPQFF% ‘buf fer 422 and supply themto the contact

| 3 -
B0Te ot act S HETS AR R s B HE bRer Ry ¥ 412 and
| ' f ! Y7 t ' _ .
PP I hooT e sensartrut EIETRE P HLES, s baving

‘sihes @bbsett I EhRENhaghYs8h8¥EEI HEr B dve nhyf £8ESedges
41, 42, while either of the first or second buffer

ofithes? tecsupps YilAg, 1418 a mapbact aps e d 8o Wialdl liiRge: holding
_sensors DUT for testing, the other second or first
obuFher images sepgaree DN d mrtdhe axtcésmrre 4bhmor 4130UT
the | pader use YZ novenent,K device 33 or_ discharge
[%Z d i negE SETSHCs PBIFa 4heltligioneised, like the
£ Rt vj-ce 0_the test efficiency af the
?Pn%ge se%%%rdjt’egf%ry}gfearﬁuﬁl Ja%e%%l?%irsael& 4%&1’eat%? test

bL:Lf‘Eef* UPDEr 2104 atdsthfd & 51142 r4% 3 Sng 3 Qﬂsné{i@otf)éjceive
o two and may be suitably set 1n accordance>w th

- pre-test image sensors DUT from the loader use YZ movement
device 33 at the pre-test buffer 422 and supply them to the
contact arm 43 and to receive tested image sensors DUT from
the contact arm 43 and move them to the operating region of
the unloader use YZ movement device 51.

'{0080] In the image sensor test system 10 according to the
-present embodiment, by providing the two buffers 41, 42, while
- either of the first or second buffer 41, 42 is supplying the
contact arm 43 with image sensors DUT for testing, the ofher
secondorfirstbuffe£42,4lcanreceivepre—testimagesensors
DUT from the‘loadéﬁruse YZ movement device_33for¥dischérge,

-_'t'e.sted ima‘ge,’s&ens‘dr_s_:DU'T'. to the unloader use ¥ mo_v'e'me.nfl device

- 51;s0 thetestefflclencyof the 1mage sensor test system 10 o

" can be raised. Note that the number of the buffers 42, 42 is
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the testing time of the image sensors DUT etc. [0081]

. The contact arm 43, as shown in FIG 2 and FIG 3, is
conprised of a Y-axial direction rail 431 fixed to the
table 12 of the imge sensor test system 10, a

novabl e head 432 able to slide in the Y-axial
diirection rail 431 and

di I this, Y- I
'riﬂr lgtnef? ongwod%*ﬁ%mai% aaEF&EtaBllY(ﬁﬁF Whemeerdamce with

|on and suction
padiﬂéélg]?.ﬁ{gb{:fﬁ? oBothe . hafe, 58hsef Borbierhy
uedion. Thagef a r C
t he b]ot tom sﬁr?%&g%aggo%%gmj?m%?blég%ﬁ@agnﬁgésgf%s&?gm 30
isubstpnt salll yf mRY€ix Wbl Riithe-t Bdd arganest Afkddec ol table
contacts 61 provided at the test head 60. [0082] This
leontalhe dimn S siensdestgaesyotde bl @ hovable head 432 able
si nul t aneousl y hol d four inmage sensors DUT. It is
t@eti jfedin thehE-amial U reichilampdongl Yhips Jsextild dbpection

ens rs DUT su plled fromthe buffers 41, 42
ragé AL SRR A I BF o HIREGtIan REAEGOT (Reh shown)

AL e R T

sensor
499t apaEt keUL3R LY h !

proeldgdtemb?%hatg 'Pﬁagé ﬁ%ﬁ?é?g S %ﬁpgﬁéFﬂgﬂ bfhe four
saetson badeniastaiatd he taldmidmalo Sﬂﬁ@%%'ﬁgr@é/cé hef the
above-nentioned heat plate. [0083] Unl oader 50 The

nomébadehebd, 432 shows ito hBstamnth Fl G ndtch Swith the
~conprised of an unloader use YZ novenent device 51,
apraRAeBansrofisdie ifivuar epngadévi 6 Bro(imkdaterhgstest head
6@nverting means), and an unl oader use XYZ novenent

evice 53 and is designed to be able to unload tested

§9B9E ety BRI RS nd i

- sImultaneofnsly hdold Tour image sensors DUT. It is designed
to be able to simultaneously press the four image sensors DU'f
supplied from the buffers 41, 42 against the contacts 61 of
the test head 60, then simultaneously discharge the tested
four image sensors DUT to the buffers 41, 42. Note that while
not particularly shown, the movable head 432 may be provided
with a built~in heater and temperature sensor to maintain the

thermal stress applied by the above-mentioned heat plate.

[0083]  Unloader 50
The unloader 50, as shown in FIG. 2 and FIG. 3, is comprised

of an unloader use YZ movement dev1ce 51, an unloader use

_1nvert1ng devrce 52 (unloader use 1nvert1ng means), and an ,g7_

unloader use XYZ movement dev:Lce 53 and 1s de31gned to be able- -

: to unload tested 1mage sensors DUT dlscharged from the tester:' - ,-i":-' b

It4o from the buffers 41 42 to the sensor stacker 20. 5-fq5{fo5ﬁ“?7;




[0084] The unl oader use YZ novenent device 51, in the
sane way as the | oader use YZ novenent device 33, is
conprised of a Y-axial direction rail 511 fixed to the
table 12 of the inage sensor test system 10, a
novabl e head 512 supported novably in the Y-axial

gLt i on the, Y-axial,.direction rail 511, .an
Isjour ]tsuct i gilri}gg%l s&sdl ?{%&pgrzt%%v?lﬁ?%gé{‘?v Cf—%ﬁi’a?‘n the same
Wiy @& k8RB 186HERL Q5e (PRI SHOND) ' t i
[ 0085] This unl oadeer3 usemYZ novté?r%en‘t}{%%\%gdeq%nl%:%gﬂprlsed of
ad¥saghad divedei ablre iloSIOVE x88GQ $BBSUIS1IYD of the image
di scharged fromthe tester 40 fromthe first and
seacomd tewltf systéet 142 tomblrebir! hader S10seuppvettiidn@ovably
.device 52. It is designed to be able to '
13 Hhe tiafedast ¢irsetipaurl pheddiasgnsais IDU ¢ OD8E]ralHe511,
a#ﬁlgader u%Sr inve(i%i ﬁ% device 52, in the sane way as
- Abb TSRt R Pl ot rasbed fhgouighya devixda Bgirection
' ri f.irst holder_521 conpprised of a
a%ﬁg%&%@?& %frglyog’\ﬂ)déa w th Tour°8ueifon nozzles, a
[ootsyi on meGhaph3BLad? wor zC&B\’z%ﬁ‘ehf&ggéwS?rgf 9'sC&esigned
supplied froman air cylinder to Totatronal Tofce %y
ta beaaklanth RlokicOimABE m%@‘ﬁ@‘l"@fé@ﬂarggﬁ fiddthe tester
hol der 521 rotate, and a second hol der 523 conpri sed
40ffropl the Hienberaddramdondtibuf odfsr£Tess2sto (H08AInl oader
Thi s unl oader use inverting device 52 holds the inmage
UERnsBYSTDUTIt daféper 6@d By tilse dedicadet wsédZable to

mJVf{rent dezi ce 51 at the first holder 521 by
SHURT T ORCONRKESTPHE FPHEt 1HGI9Fersersprs Al e 180 by the

ion hapi sm.522, then_releases the ction_and
L O e TR SO EE us b AT RE b AP ELBEs B2, bR e Same
WL ANt 1ol o623 LSed lshe ssible

}ﬁg unl oad i ma‘ée s%%%?%é%ﬁgtagse egsi%nﬁ_?lhg%%t?gigg (%‘t%hce 32,
- id beimprilseght frec@ingthdo3deirases dmdacl &y dip)ﬁm}?“@égetn%mber
the sensor stacker 20 inverted so that their Tight
pretaied mg tdufbacesuclbon nozzles, a rotation mechanism 522

for converting linear force supplied from an air cylinder to
rotational forlce by a rack and pinion mechanism and making
the first holder 521 rotate, and a second holder 523 comprised
of a plate member formed with four recesses.

{00877 Thisunloader use invertingdevice 52 holds the image
sensbrs DUT transported by the unloader use YZ movement device
51 at the first holder 521 by suction, makes the first holder
521 rotate 180° by the rotation mechanism 522, then releases
the suction and drops the imagé sensors DUT into the recesses
| of lt'he second hoi_der 523. Due to this, it becomes possible
;'_{;b 'uhl:oad'.image_.__ s,e‘ns'.o:_:"_s_ DUT tésted in the stat__té Wlth _fheir )

. light ' receiving surfaces RL facing downward to -the sensor

3 's_tag'kér 20 invertéd"Sd that 'their'uli'ij_ht' _recéii’ri'ngisurfac'es S
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RL face upward. [0088] The unl oader use XYZ novenent
device 53 is conprised of a Y-axial direction rai

531 fixed to the table 12 of the inmage sensor test
system 10, an X-axial direction rail 532 supported to
be able to slide in the Y-axial direction along the
Y-axial direction rail 531, a novable head 533

I@UEE&%(RPWQQﬁbe able to slide in the X-axial
direction rail 532, and

['OB%ﬁt'on o g X- axi al

our lsuct i ot B &Sa E%ﬁﬁﬁ%%a‘f?%?%gi@wé:eﬁéﬂsapomprlsed
o L AR GAALEE GAOL A TONE) %%eéci SFE BaRE fgq0f the
1h1@g’é0\é%ns%@d 2t dNe ddrege, s &PJ\_‘Q{:tfgnb}_‘all 532

t he unl oader use inverting V|ce onto

subasgitkidcabiloe dAbBys:Ofstie id agel FLgat hONgt Fa¥tion along
stackers 22 of the sensor stacker 20 in accordance
thﬁtﬁ*@heaie@ireesubnsralDOByl Belmowabd et Bebdob3Bheupported
i mage sensors DUT by the inmage sensor test system 10
takordilsgte s kide |c§+ﬁe§bﬁtxemedilrrbme<wmn aleong the X-axial
use XYZ novenent

de]égFglégg%at}éeggg] Flf¥ %aprgj%t!;%%g géa@ %ﬁ%sygpﬁmed?@rough
DUT
2 Pl fETE PeEE 00l pa 8ty SorotnduRb IRt Y b o Ehen enat.
TINDE Bt T dd 61 d B8 SERIN vilrc% r%% %%egesfgneg to move

supply tray in the state wt err recervin

arsdird@cest il ifn@tdd G a1pyver &l Dtﬁ@%eﬂ‘\@éﬁ b}f' he,d Qﬁgféad’ecie use

XYZ nmovenent device 31 noves the four I'mage sensors
impartmpodévioa bReonatot hdresudtaisen fiverzles 324%s 6§ the

the first holder 321 of the | oader use inverting

%Rﬁﬁ%ﬁ#@ﬁﬁlQ%éﬁrﬁﬁl%%s@kerﬂe2%u@f|thﬁcﬁen$@rsmta¢kmm 20 in

é? 314. E% taneouslé with this, the suction
é%QQ%%F%le fEhRetPERdERSUWES -i nverting device 32

iO%Eﬁ:f]t Sucééfgwaneg’te%st %I%o)é\ﬂe fma@e senszo7rs DUT by the image
sensor test system 10 according to the present embodiment will
be explained.

[0090] First, the loader use XYZ movement device 31 uses
the four suction pads 314 to pick up four image sensors DUT
carried on a supply tray of the supply tray stacker 21 of the
sensor stacker 20. Note that the image sensors DUT are carried
on the supply tray in the state with their light receiving
surfaces RL fecing upward.

[0091] Next, the loader use XYZ_movement device 31.moves
the four image sensor"s DUT' to position them at the suction

_ nozzles 321b of the flrst holder 321 of the loader use :anertlng '

'_dev1ce 32, then releases the suctlon of the suctlon.pads 314. . -

H";Slmultaneouslyw1ththls thesuctlonnozzles321boftheloader

”;guse 1nvert1ng dev1ce 32 start suctlon and,_as shown 1n FIG

R 97 -




6A, hold the four image sensors DUT by the first

hol der 31 of the | oader use inverting device 32.

[0092] Next, the novenent device drives the air

cylinder 324 of the | oader use inverting device 32 in

a direction causing the piston rod 324a to extend,

whereby, as shown in FIG 6B, the rack gear 322b and

Bui dedvdha2teus| imeyel sagsohe §UTdbY thel £3228 hnlder 31

. gi Y-axial negative directiagn, the pinion gear 322a

9 ﬁgFﬁggﬁ% Wi {FF t HAYS Y ERIgEEViS2282r0t at es, and the

fol hol 2 [ di t he | mage sensors .ot at es

O0EE ror By SR R AE S Sonith (i PG cPoR g nder
3blaeo PitMON 88F u%%zﬁn{féfg_su.ng%ex}f@e %br%lﬁﬁg{%&bﬁ.ﬁﬁgus ing

rotating 180, the four 1nmageé sensors

thechbiienonozaties233 1o dxtdedf i wstr&9, deds IhbwAli& FIG. 6B,
pl aced in the recesses 323b forned in the second

thel deck 323r ¥02b ahe getdsdesdB28tp ofsitike atoadthe guide
hol der 323 hold the image sensors DUT, the suction of
rppd PEESt iRoIRR Y320 aoh naga t i vengli wrtsions  DUE pénion gear

| eased. [0094] The inmage sensors DUT inverted by the
SR Baoh LA LEe sk iy W RAGb F9AT hI2Zmsokatematand the
pro Libght receivi,n syrfaces RL face u rd are
eL B8] oy, SEGh hAIdnsh i i 09 S e iRt iU Bt Bt e
1@@d(gmgski&ﬁgeggi%%pgqggguffers 41, 42 to the contact

arm43. [00951 Note tha t'he | oader use YZ novenent
[olegBTe 33whkef ene roteking Hp £he Jimas $8Rs0R%2BHeads to

inverted by the | oader use inverting device 32, uses
théeftanbr ho3d4rt 82abtratatdmg MY, atha RAGK SwHdaCEnsors

of an inmage sensor DUT (inaging step) That i nmage
Dyhihg hdth vrihiss speddess g anl eshS2ilimgd phecBssshgholder 321

o LSBT o0 S Y e 051 £ LR, ST LD IR e
32, Wifedd 8%PLe¥R8588 3230 of the second holder 323 hold the
image sensors DUT, the suction of the first holder 321 on the
image sensors DUT is released.

[0094] The image sensors DUT inverted by the loader use
inverting device 32 in this way so that their light receiving
surfaces RL face upward are supplied through the loader use
YZ movement device 33 and the first or second buffers 41, 42
to the contact arm 43.

{0095] Note t'ha_t the loaderuseYZmovement device 33, before
picking up the image'seneQrS'DUT inverted by the loader use
'_.invef.ting_de'vic_e 32, -'u_s'e_s the -’ca_mera -.l334 to obtein _en_‘ image

' -'o_f e*b_aclk"_surfa'ce__‘ of an image sensor DUT (.iimaéihg etep)-.'_That_

image information is processed by the image processing system . -

)961. - Further, at the time of movement by the loader use = .

'._“-* 28 = B




YZ novenent device 33, the spraying nozzle 34 sprays
nitrogen gas toward the inmage sensors DUT to cl ean

the light receiving surfaces RL of the inage sensors

DUT. [0097] On the other hand, after transferring the
inverted image sensors DUT to the | oader use YZ

novenent device 33, the |oader use inverting device
YHrgrieFestt Aavare T34 ithrespraydnonazal e 6td isprassusitgogen

t he . pi st od, 324a to retract rofates the rotation
SRR AGHEER 509 LA SSNRPTh Aot bpar dhie fahthgeceiving

LR g L e e T R PR B st at e shown 0
flds7 6A. 03] o-trﬂgrsﬂﬁham %ft%gscbrta?%fce%jf{ﬁ%% inverted

sensors DUT supplie roug fers

iziagd taneits WU GHY ardadbi husd ey fieerontagtsibd 33,
of the test head 60 by the contact arm 43, enits
thieghtoadent sd iigivie risiosy vdlegi seir $acesiRes ofhé heikmageinder
sensors 61 fromthe em ssion parts 81 of the |ight

324uride ag@iireghd onwisiaus idud nthe s nputsodndl 4at pat setract,
el ectrical signals through the contacts 61 and

TP BLEPoh 0 REL AR Sh B BB 0 00 Re L Epermbpepsres

e _sensors so as t,o test if the__anpunts

f%lgE#n?ece?B%iP?npéﬁﬁE?|ﬂﬁﬁ§ §95@?r5rgUgoH¥t5%¥urnlng
tﬁ@deEBEth?&ef O%ggg]re{?eﬁ kegnfl %Ee LIPOSSREIROIR PHE. ea.

test step ,
[0opals el aglkrdplershanaks tﬂ@fbhs llrr!a%eeséﬁ@é%m@t&ruwhed

accordance with an input pattern of "electrical
tsrgnghstierbespendi 41, t42 thiemdbyvhseohyPe 0itd heonta@gewith
sensors DUT identified by the above-nentioned inage
the okeus| penyctent Do L Sihe| heby, héad t60 oY eshie ¢dwtact arm
80 emts light to the light receivin

4%@%&%) %&ﬁ*&f £q hBej hhght rasrbrinoenr ﬁCA@c%Iadamge image
sdh Ao E e E Pl Pe R S5 S p b RatERaE donbg L5ns source s,

and, while doing so, inputs and outputs electrical signals

through the contacts 61 and input/output terminals HB between
the tester 20 and the image sensors DUT so as to test if the
amounts of light received by the image sensors DUT are constant
and other optical properties of the image sensors DUT (test
step) .

[0099] . In this test, the tester 70 inputselectrical signals
to the 1mage sensors DUT 1n accordance with an 1nput patterna
of electrlcal 51gnals correspondlng'to the dev1ce type of the
1mage sensors DUT 1dent1f1ed by - the above—mentloned 1mage

.rproce551ngsystan90 Slmllarly,lnthlstest thellghtsource

;80 emlts llght to the llght rece1v1ng surfaces RL of the 1mage_. ;

'jfsensors DUT in’ accordance w1th an em1351on pattern ”}ﬁf.L”

”fcorrespondlngtothe1dent1f1eddeV1cetypeofthelmagesensorsfﬂcr_

9~




DUT. [0100] The image sensors DUT finished being
tested by the test head 60 are noved by the first or
second buffer 41, 42 and unl oader use YZ novenent
device 51 to the unl oader use inverting device 52.
[0101] Next, the unloader use inverting device 52
icks up the imge sensors DUT by suction at the
7¥Tst holder 521, uses the rotation mechani sm 522 to

h hol d h
BB M orhel Phad® S sa g bl 100 R B Bes e b the
%Iz@é@&%@%ﬁ&%&m 'qhvef idd1e deU LD A 898 far 41,

sensors DUT so that t elr recel ving surfaces RL

drag ean Lo &%@ﬂ%oﬂé‘ﬁéﬁtoae%&@@) 51l Q%O%hel\lﬁﬁﬁoaﬁié% use
unl oader use XYZ npvenent device 53 noves

limweart sy | desgecseb®ors DUT to the sensor stacker 20,
sorts themin the classification tray stackers 22 in
HldbrldanceNekth thaeunbsadessubesingpttingoddyicke 52 picks

tested i mage sensors DUT. \Wen sorting themin the
U8 &8S fredri BANEPEY E,%clksr%ucztzlom et dd digst bodher 521,

utsgggtqfﬁsgg@%ﬁgng%ﬁ Z:E‘t’r]e LPEe 2ol Rst Rl 1der
SPABIMAE | pafae ERBMATLEL, {102 sSEb IR 523, then

and

rel2asker thadstdei bRV ted th@%ﬁﬁ@@%@e%l{e" telkh@d image

unl oader use YZ novenent device 53 rotates

sentatriso PUTMBoh &hasMtIdd oYl + gk t-epad eshPEatbe RL face
i nversion of the next inmage sensors DUT by returning

uPHérﬂl rsecholddénve2bitan stteplinitial state (see FIG
b [0104] As expl ai ned above, the image sensor test
[8y024m aldlesitai hereniorder amemKYaipodenent dewiee §3 moves

tfrlgclerla 121@ nig.?r%ggzedeﬁEoirgggﬂhgetogt@ Eeese/\{llsgrtshteagkelrl‘ r(])t, sorts
| them in the classification tray stackers 22 in accordance with
.. the test results, and unloads the tested image sensors DUT,.
When sorting them in the classification tray stackers 22, in
addition to the test results, the device type of the image
sensor DUT identified by the above-mentioned image processing
system 90 is also considered.

[0103] On the other hand, the loader use inverting device
52 finishing transferring the inverted image sensors DUT to
the unloader use_YZ mo_vement delvioe 53 j:otates_ the rotation
| mechanism 522 by -180° to prepare for the inversion of the .
__ next :Lmage Sensors DUT by returnlng the flrst holder 521 to
its lnltlal state (see FIG 6A) : =

o _[0104] . As explalned above, the :Lmage sensor test system

accordlng to the present embodlment 1nverts the 1mage sensors o

*DUT in. the state w1th the:Lr l:Lght rece1v1ng surfaces RL fac:Lng"_.-
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upward by the | oader use inverting device 32 so that
their light receiving surfaces RL face downward,
brings the inverted inage sensors DUT into contact
with the contacts 61 of the test head 60 by the
contact arm43 to test their optical properties, then

JD1EEd oy g oRA sk IO SRR SR LD LRI e

e I nverting

ﬁ%ﬂ@%%el%%%&wfgcggrRLu ?agg%%w%p%gﬂtﬁ S&P inverted

this, the inage sensors can

ﬂmd¢etsen$or$gmUTffﬁﬁchaﬂtaétfﬂﬁﬁﬁ Bhef%%htgc%%W%Wab% the
and the light receiving surfaces RL can be prevented

Yasdmiea g6 0 doyetied byntast, asm BBghoacewrachetiesoptical
can be perfornmed. [0106] Further, since the inmage
PEORSTsl aUT tden Bavieadtsetihei heshedsilaagevwemsmmemUT by the

receivjn surfaces RL facing downward, it is
uﬁ’o@ d:ﬂ UG 1t %ﬂ% devgite §8redadE bheer Lighe rragéving

ar at romt andl er 10, so the

'Sflle3| gn esf %e%: ge p"fajf‘ﬁeé%nlolf‘ ?agbngnd | i ght source 80
[log ogneat | yp,d |y ‘Eh?gﬁea@?e ﬂr?a[ %%%Ao’]ié I&% %g[tgestoed in the

si mul't aneous neasure S ca e easli

st@teriiturtheir Bidgee dhe Rand %rurlfa@é’sj rih abhﬂﬁt downward

source 80 are separated, space and MArlng
ahighite daghder éveitvhrg andffe slALECOBR PHECELSSATYom being
and, conpared with the case of the handler 10 itself
C@@?ﬁgdpbavdﬂédrwaﬂwhiQhgﬁucuunnyxtesthecsmrbetpeeﬁoomed

&fhg the handler 10 and the |ight source 80 can be
(LERBI £ e&"uqtﬁtqrdeﬁtlaﬂeyth?nlm%eameonerﬂ%ﬁa@ be tested

. [ e .of .t,the test head 60 bein
llg?]g@gdgg e Kt TR tidhe §F it o e AR RL facing
n o} n [e
AL EOUE 5058 VS EXOLALNE D BHE, LOERE S5 s
tiod smayétaeagusswoaeurse??%%e e Wiemaiier 10, so the

si mul t aneous neasur emnmen can be set In accordance

dcwisidnn fredtlom of the handler 10 and 1ight source 80 is greatly
improved and increases in the number of simultaneous
measurements can be easily handled.

_ [0107] Further, since the handler 10 and the light source
80 are separated, space and wiring for the light source in
the handler 10 become unnecessary and, compared with the case
- of the handler 10 itself being provided with a light source,
.the structures of both the handler 10 and the llght source
80 can be s:mellfJ,ed Incrdentally, 1n the above mentloned
embodlment, the case of the test head 60 belng prov1ded w:Lth

four contacts 61 and sunultaneously measurlng four dev1ces '

_Vwas explalned, but the present :|.nventlon is not part:.cularly

f_illmlted in the number of suaultaneous measurements The number_ . ERTRAN

"f.Of SlmU1taneouS measurements can be set 1n accordance Wlth_-_,'_‘ R

el




need. In particular, in the present invention, the

greater the nunber of sinultaneous neasurenents, the

nore remarkable the above-nentioned effects

distinctive to the present invention. [0108] Note

that the above expl ai ned enbodi nent was expl ained to
facilitate understandi ng of the present invention ]

wad RRT desttd bedirothenbreshat pingentipnvethiconreater
nts disclosed in the

, he, el
e o b R e R mer Far e st | s figiFe remarkable
i ' - i ts.falli th
R A AU U KBBR8 LR LR EN O8] shisoBregent

techni cal scope présen
iexemlien.i n the above-nentioned enbodi nent, the inage
sensor test system 10 was expl ained as testing inmage

[9808drs DUotod tiet t ype wbbbel BRPLAQHERUbmbOITIHRR S WHB
led out in the same directions as the |ight receiving
explpddes tREachlt tietee pnéseatandingtdfothé preatent invention
garticularly limted to this. For exanple, it may
ajALR S Rt desREdbedoto Lhaitydee nEesshbinviemtHlc® - TBerefore,
in L/og;put termnals HB led out fromthe

ith.th
t@?d%%%‘?“%éﬁ?&ﬁg G ehe 1 yidte RPSHyRE L opes epbodiment
Ny i tput.ternmnals HB led out f th
6L 0ab00 1 GO G 4 ST O Sl Kl Hn B e

tiot eethat chhessgpeoLy 9fe %gé{&ﬁtig{{gm{ FIG 10B
g [

structurally cannot be brol direct contact
[0d0D]the poptaacimpRé, tikethe @Rl iRhed 8ALLHIRENt, the

_necessary to provide the contact armw th upper
1gaie atessonr oenl sheteucllilowagadspdad nese dhasss tiperinage
contacts to _indirectly electrically connect the
SERFREF MU f t R hdps wétht Rapiutrdgutoerts dresrmimhihdiB led
of%hﬂ?Ct %ins of .t he %ontacts. [0110] Further, in the
Bbot/e- tTBHe L SPBEFEPRSeRaNbPE, L1ghén Teeaiting tpirfaces
RIS & tRe %f.ggg I pyer state image sensors. in the
i'nverted s a%e PG ?ﬁgeéﬁgggl%ﬁd%?F Tt Xefgm%Qfd to
thi%k. For example, it may also test sensors of the type as
shown in FIG. 10A with the input/output terminals HB led out
from the sides or sensors of the type as shown in FIG. 10B
with the input/output terminals HB led out from the opposite
sides fromthe light receiving surfacesRL. Note that the sensors
of the type shown in FIG. 10B structurally cannot be brought
into direct contact with the contacts at the time of testing,
soitisnecessarYtoprovidethecontactammwithuppercontacts
around the suction pads and use these upper contacts to
indirectly electrically connect the input/output terminals
of the image sensors and the contact pins of the contacts.
'_[0110]“ Further, in the abovefmeﬁtioned specific example,

',when desiring to _Store the test_ed__inver:i:e'd state imagé'éensors :

- in the inverted state in the classification tray stackers 22, -
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it is possible to configure the systemto additionally

provi de a conveyance path bypassing the unl oader use
inverting device 52. In this case, the advantage is

obtai ned that the up-down orientation condition for
storing the imge sensors in the classification tray

stackers 2% can be freely selected. Further, when the
ThegeP 38701 S tragOBé igtseetine Fitsten hoerddit serably provide

. bl £ au . h
LRSS R R PG Fau e YB3 s TSP g evice
ghe 18peneg sexpkal n@ﬂﬁ?%ggﬁgﬁ?g’ i.% h&tfﬁ%&%é@%h@ﬁp—down
grven using a specitic exanpre o I mge sensors as

drhieerdevi as doider t168t FobUbt8r su§t %menmﬁaglesge Sors in the
configured to provide the above-nentioned | oader use

dlrassritfiingp tdien teay3tk adiesrs R2icaniee €38Ny $OléAVEA L Further,
el ectronic devices other than inmage sensors stored in
whedy bhey impge seasicars xavabet béoreohtiacthe6invEuteestate,

.t .is alsq possible tqg confi%é;e a system to provide
1thé& SaBBvE 1he At FonEandHIcvEGethes 6 Viskear tiongmdévibe ugdoader
the inverted state electronic

e iLLing fo.nv
u%gv?€g§§tﬁg VSt iYinal states. Further, in the

pstyol Limsbasl o coyoyiary DSl (RRHSERR, e

eipldawRiehivY gliven @5idhe dHoL J::'ji)%‘ 1€ FENAaSe EBhsors

of the electronic devices carrie nt supply tray

astidokeevizbsduhtierstésomiiat 9¢sthf wOPtAEShet €ShTNgured
is possible without problem As a result, a test

tayrreWidsl theoahaweraerdrionssl lioguesr ofsel ertevnimg device
3?evices_can be realized. 33 CLAIMS 1. An inmage sensor

f ¥Ryt ehP bRPRESAG VN SOt AdiniepiRt etlerinmttisc ofewices other
o S T GO ST i i BPde b ag SSarRaEeograt the
ci’igﬁéjcfme. PEPEREf rom;a Ai&?&)o%%lirb & 2044 :ii.glrl.%:éjgi snﬁétem
to p’rovide the above~mentioned unloader use inverting device
S2whendesiringto invert the inverted stateelectronicdevices
to their original states. Further, in the case of the electronic
devices, the light source 80 is unnecessary. According to this,
even if the up-down orientation of the input/output terminals
HB of the electronic devices carried dn the supply tray stacker
2ldiffers fromthat of the contacts, testingispossiblewithout
problem. As a .résult, a test system’'able to handle vai*ious

types of electronic devices can be realized.
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3

i nputting/outputting electrical signals between the

.contact of said test head and said i nrage sensor so as -

to test the optical properties of said inmage sensor,
said i mage sensor test system provided with at |east

a pre-test sensor stacker for storing inmage sensors:
before testing, a | oader use_inverting neans for

i nverting an imge sensorc§@§ ied fromsaid pre-test

i |
oLackEL oA ALET B AR AR 10,8 o

i nverted

e Emi AV BE td A TBANS e aKh D51 NOLAY A0PUf Lol Ayt ;a contact of

termnals of the inverted state image sensor
| teett ivald,c entianti g thi gh€ord act] i¢fh St difsing 8% ace of
an unl oader use inverting nmeans for inverting an
$edeinays gerfdon sheodnbei hggheéstedrcandnd, ptiidld dpiefy so,
post-test sensor stackers f or storing tested inage

Ll 9 R et Y9 sl ec bl catlesiasml § hadiwdary the contact
ans.. 2. i e, sensor test systemas set forth in
Of SPAf tﬁ“ﬁﬁ%?g?a%*de%ﬁddfm%%ﬁ geN§8dcT0 a5t fesittihgoptical
j unl.oader use inverting neans can
5 % i i@n%%oaos Ss_all%e ¥W°“BF hore i mge sensors. 3.
An i mage $8830Ind 85 HAH LTLAT SPLe R 85 dr 1east
or- 2, wherein each of said loa use-i nverting neans :

and - 34 aabkk-id SBARIN 3USE SRVl BYr BANSi MRS rdlge sensors
| east a first holder able to hold an i mage sensor and

be foaeattiesit imgghani sm for nmaking said first hol der
rotate. 4. An inmge sensor test systemas set forth in |
claim 3, 2wWsdsh Usa dnivierdtingohdenshisr drsaettiiong an image
nozzl e abli,to hol d )

sensor supplied from said pre-test stacker,

a contact arm for picking up and moving an inverted
state image sensor inverted by said loader use inverting means
andbringing input/output terminals of the inverted state image
sensor into electrical contact with a contact of said test
head,

an unloader use inverting means for inverting an
image sensor finished being tested, and

aplurality of post~test sensor stackers for storing
tested image sensors inverted by said unloader use inverting

neans.

2. An image sensor test system as set forth in claim

1, wherein each of said loader use inverting means and said

-unloa_de_r_ use inverting means can 's_imultaneously invert two

or more image sensors.
3. . BAn image sensor test system as set forth in claim

1 or 2, wherein each of said loader use. inverting means and -
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an i mage sensor by suction. 5. An inmmge sensor test
systemas set forth in claim 4, wherein said first
hol der is exchangeabl e with another first hol der
havi ng a suction nozzle different fromthe suction
. nozzle of that first holder so as to natch with the
e f sensor
' S;delﬁ:gg?rlto %?tg E‘slﬁg elrﬁ“a%rgje?g%bﬁ’ %ﬁ‘ aﬂg Jo‘?]%St(ﬂ‘ %&|r§|tmgolder

ad Ot & hoWies € 11 hadR Lo 85 f”a'n%a %%g;@an %?“ggﬁiﬁb gfgr@o%nmaklng

gear supporting said first Fac

siaritderfiiesiti g 1ddrt he@@ittk pi ni on gear and converts
l'inear force supplied to said rack gear to rotational

forcd.so & imagekeenabd tesstsybeksensrotat or?h M claim

,image sensor test systemas set forth in any one of
el Bieken s gl fietehaldachas asairdtionderzaube able to hold

nvertlnggneans and said unloader use inverting means

FurPREP REESH*sE¥orHdIWer able to hold an inmage

sensgr af lI{nnvers on ang 9 second hol der is
forned wi'th d Tecess abf e td %?‘Eie’ga?%l ?%g@o%@hsb? claim
in_c

4,8whéﬁ'e11@iaeg§1<§ 3+t h@fdﬁf‘& t@%ﬁémégé g hqbea%ok:ﬁer first

7, wherein said second s e

hehd¢ habvisgeosdc hobH el fAd B s b Fon 8 fg%ﬁnel[sﬁ eg{lEE.eLE)ﬁr}]t.O zzle

fromthe recess forned in that secon r so as
ofreltioit Wiithst Heokilee oo ashapemetchaid thmege $4R0Or Fhape
9. An image sensor test systemas set forth in any one

O%fs%lldalwhaglet%egsofurt her provided with an inmagi ng
to obtain an i mnage of a back surface of

abl e
sai ?I madt {BAgSrsapser test rﬁ]Yf‘rtifﬁl@ratSeéeﬁiyfgﬁth inaatey one
lied to said

ofuéfahﬂge’ﬁ tt' Y, %Q}?efqusable Or% atq%lnn%eglﬂgglsm has a pinion
gear supporting said first holder and a rack gear intermeshing
with said pinion gear and converts linear force supplied to
sald rack gear to rotational force so as to make said first
holder rotate.

7. An image sensor test system as set forth in any one
of claims 3 to 6, wherein
7 each of said loader use inverting means and said
unloader use inverting means further has a second holder able
to hold an image sensor after inversion and

- said second holder is formed with a recess able to

hold said-image sensor.

8. An 1mage sensor test system as set forth in clalm
| 7, whereln Sald second holder is exchangeable with another
-second holder formed Wlth a recess dlfferent from. the recess |
4formed :Ln that second holder so as. to match Wlth the s:Lze or

-'shape of sald 1mage sensor. '
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10. An image sensor test systemas set forth in claim
9, further provided with a judgi ng neans for judging
an enmi ssion pattern of light emtting fromsaid |ight
source and an input pattern of electrical signals
input froma contact of said test head based on inage

i nf orgrat i of, ‘ipata?enggn bSeLdy! %@? QI? asn%aensfml:%hgl%rany one

II’Tng sensor test system as Se h™ 1R —TC

dff clfaimisher tproyifdad et Broelittdd 09 thPaRSi dffing neans able
selecting a tested sensor stacker for unl oadi ng sai d

torabtasenswrintagre bfarbamingusdhdepd fisaliid yn8fetRsifth after
sensor stackers based on device type information

hestng deFemfeshby Eradi hgadeanss anhvet @issy ficzatd. amd before
information of the test results. 12. A test nethod for '
Q%+QQHﬁﬂ?Rﬁ%%QH QWﬁ%Hdb?$ﬁES eadput / out put tern1na|s

est Mead ietiegd Fafieoro oS Ctgmvsmiategba%v%%t F?‘a&é‘ clain
f ht
o TRt BRAR RERR 5331@?%“?@89?1?3 T 1pgHapg HH ofission

ol ng so, puts and ou

pbtﬂ:‘é&ﬁnofhﬁlgl@‘@@nﬁ%tﬂ{%ﬁ'o@n E%&H ffgﬂt%f@é 4 {d"8gei nput

sensor so as to test e optical properties of sai

palmagens elfs ell ectalalsigigratl s | @asit arfohiSd ONEASLO0BE said
step of inverting an i mage sensor before testing, a

tessthead pasfedbrinnifnaget hrefo rwet i en cttd medrbgesatdninaging
into electrical contact with a contact of said test

8BS head and emtting light on a light receiving
e sensor froma |light source to

fg;{fi :#@%?ep§%%%?tlE@StO?Y§F§W PReget sEPEhR, ianglain
S?Dnl\s/g(r%fgg g:t%‘glt%g;s]b%g;gétd%% ak + hn\s/giec%gntghﬁegrelgtgcr selecting
a tested sensor stacker for unloading said image sensor to
from among said plurality'of tested sensor stackers based on
device type information obtained by said imaging means and
classification information of the test results.

12. A test method for an image sensor which brings
input/output terminals of an image sensor into contact with
a contact of a test head, emits light to a light receiving
surface of said image sensor from a light source, and, while
doing so, inputs and outputs electrical signals between the
contact of said test head and said image sensor so as to test
the optical properties of said image seﬁsor, comprising at
'leaStr
a flrst inversion step of 1nvert1ng'an.1mage sensor
“before testlng, ' ‘ ' |
a test step of brlnglng the 1nverted state 1magetc

o sensor lnto electrlcal contact w1th a contact of sald teSt?
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13. Atest nethod for an inmage sensor as set forth in
claim 12, holding and sinultaneously inverting two or
nore inmage sensors in said first inversion step and

said second inversion step. 14. A test nmethod for an
i mage sensor as set forth in claim212 or 13, further

ri.si . fore.said test. step, an, imagi ng step of
0 taiar??ingg%ﬁgﬁr?ggglggtaﬁni ﬁanJeglggn‘%‘?ﬁeJt‘Gn stugfpce of that

GV i 110p. t hod .f.or_Aan .
iR ahane HRATR ool o SRR s Pleopercics

cforpratsiinghge jdidgden) shgp of judging an em ssion
pattern of light emtted fromsaid Iight source and

an input paseeondfimlaciidwadtsp ol Snv@Ptinr eRbatested
contact of said test head based on the device type

Invreathest isdatebtiaiamel sensemid i magi ng step and, in

said éest s%ep enittin% light to the light receiving

surfacde of 585l PREGEIsERS0AD AMAEEOFERABE WSt ResaF@rth in
.sSLgn pattern and, i nputting and outputting ,

cgrat rlgéaf‘g‘oti?rl&?aﬁél%eﬁwatfﬁe&%%{ﬁ SOV L 53y dty@spr more

ihg Ldsi i ordance with sai

e 3PP TRIIR T s Y et 5548, secons

inseseliohoktBpin claim14 or 15, further conprising
sorting tested i nage sensors based on the device type

i nf ot drat i Bt adbt aneelodt f6RI gni IMIGEUseBi6P #80set Fforth in
classification information of the test results. 17. An

chpdt Fdner Hevi Eertber spspermsimgieford’ said test step,
i nput/output termnals of an el ectronic device under
2k eS1291RY SR QY idRtabehtdcaninage ebmmcinafe sserser to

R T he® b P 2B gteet “head and sai d

gle\e/icfc%?nilf: A0 GRS @Sed P .;llnesitmagseaisdenes!oer(:ta{sonsié:t forth in
claim 14, further comprising a judgment step of judging an
emission pattern of light emitted from said light source and
an input pattern of electrical signals input from a contact
'ofsaidtestheadbasedcnlthedevicetypeinformationobtained
at said imaging step and,

in said test step, emitting light to the light

receiving surface of said image sensor.in accordance with said
emission pattern and inputting and outputting electrical
signals between the contact of said test head and said image
sensor in accordance with said input pattern.

16. A test method for an image sensor as'setrfOrth in
clahnl4or15,furthefcbmprisingsortingtestedimagééehsOrS
based on the device type information obtained at said imaging
'V-Stép énd d1aSsificatibh-infbrﬁatidn.Of the teS£ resui£s;

17. An electrbnic'device'teSt system bringing -
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said electronic device test system provided with at
| east a pre-test electronic device stacker for storing

el ectroni c devices before testing, a |oader use
inverting nmeans for inverting an electronic device
suppl i ed fron1said pre-test electronic devi ce

BHEKTEy BuPOUAEL, AL LOL, pking Wb and g a0

I nverte

Loagderi ¥se beﬁ%t:ltn%ltﬂegnst g{t%cbcf iging d %Dg{e#oéc“ﬁ%

termnals of the inverte electron|

1mpmt1eilegroutpht@@ﬂga§1e&tkmcalcg%ﬁﬁls%etﬁ@éﬂ' tifSleontact
head, an unl oader use inverting nmeans for Inverting an

of ctatdntestehead andi shed bee&grbﬁikﬁdebﬁcbt%o as to test
original state, and a plurality of post-test
2 t@%ﬁﬁ%r@%¥¢c@eglﬁekers for storing tested

el ectroni c_deyi ies i nverted by said unl oader use
i nverting sr‘?e]é% ecggonic device test system provided with at

least

a pre-test electronic device stacker for storing
electronic devices before testing,

a loader use inverting means for inverting an
electronicdevicesuppliedfromsaidprentestelectronicdevice
stacker,

a contact arm for picking up and moving an inverted
state electronic device inverted by said loader use inverting
means andbringing input/output terminalsof the inverted state
electronic device into electrical contact with a contact of
said test head,

an unloader use inverting means for inverting an
electronicdevicefinishedbeingtestadtoitsoriginalstate,
and

a plurality of post-test electronic device stackers
forstorlngtestedelectron1cdev1ces1nvertedbysa1dunloader

use inverting means.

_38_




