DESCRIPTION IMAGE SENSOR TEST SYSTEM TECHNICAL FIELD
[0001] The present invention relates to an image sensor test system and
electronic device test system provided with a function of inverting
electronic devices under test for testing. In particular, the present
invention relates to an image sensor test system for inverting CCD

sensors or CMOS sensors or GEURBgeseRsors, bringing the
input/output terminals of the image sensors into electrical contact with
contacts of a test head, emitting light to light receiving surface of the

image sensors from a Mgﬁ@ugﬁsaé\g %@% %O}I’blq.ﬁp[, 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
semicbradtor dte§raidd circuit devices and other electronic devices are

(Blaseq on traﬁﬁﬁ;}gﬁgﬁggg;ﬂyégﬁPﬁ&g'eé é‘ﬁ‘a%% Ine.gleconic deviceshsor

under’ test are brought into electrical contact with’a tes

thead apdiestegdrhy heateatronicdavice destisysten ywiktheseipaiieed with
referred to as the "tester") . After the test ends, each electronic device is
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test results so ort the devices into categories such a od
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110063] betesting raymeng thesereleetronia devieesCBpsersasrGMEIS cMos
sensors, and other image sensors, in the same way as explained above,
S@§§Wﬁﬁa@§5@ﬁ§ﬁﬁs@mﬁ@mtﬁm@sors, bringing the input/output

terminals of the image sensors into elecirical contact with
contacts of a test head, emittir}g light to light receiving
surface of the image sensors 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 electrical contact
with a test head and tested by the electronic device test system
unit (hereinafter referred to as the "fester"). 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 defective devices and then unload them from the h_andlér.



electrical contact with the test head and sorted in accordance with the
test results. Further, in this test, by bringing the image sensors into
electrical contact with the test head and while doing this emitting light to
the light receiving surfaces of the image sensors from a light source,
optical property tests such as a pupil inspection for inspecting if the

arpount of light received by eagh.imags SeNsoL is.cansiant or ot are o - -cp

performed. [0004] In a conventional'image sensor test system for testing
Sho optical pldpeértesofimagesedsors) duetathe retationnwih the the same
mounting steﬁ efc. after the test step, the image sensors are loaded and

Winfodde RN ISP H P Ed S vinG St AB_ FAciAG BpRard, Sy Ee into
dneved-inthat state {that, is, thestate with.the hiaht receiving:surface ordance

facing up) to the test head where the image sensors are then tested in
whéstateewithaheirdighf teceiing shifaces fading sipward, 0005 Fngherg the
.in the conventional image sensor test system, the handler itself was
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o[D00BEHOwever, ifdastingsinfagersensbigintthe state ayithopheicightoroperty
receiving surfaces facing upward, the light receiving surfaces sometimes

e toveted it tdt. TP SedsiAbIE @6 obRERETigR dcklirhby amount

oE?Sﬁ.-g[QQOZLE%%%Tdi%ﬁe%%lﬁ”ﬁggg%e %Sé)ll*’igeos%sy gt%rg%’st.@grrl Zoquag L are
been a demand for improving the test efficiency by increasing the Aurmper
pefrsinmitadeous measurements. If as explained above, however, the

handler itself mounts the light source positioned above the image

s, an In a conventional image sensor test system for

testing the optical proper_t:;es of image sensors, due to the
relation with the mounting step etc. after the test step, the
image sensors are loaded andunloadedwith their light receiving
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 conventiocnal image sensor test
system, the handler itself was provided with the light source.
Since, as exXplained above, the sensors were tested in the state
with their light receiving surfaces fdacing upward, the light
source was arraﬁged positiéned above the image sensors.
[0006] - However, if testing image sensors in the state with
their light receiving surfaces facing upward, the light
fe_ceivin_g surfaces sometime-s became covered with dust. This.
was’ liable to obstruct high a_ccu'rac_'y. tests.

[0007) . ' Further, in recent image sensor test systems, there



increase in the number of simultaneous measurements would lead to an

increase in the number of the light sources and a larger size of the light

sources, so handler and light source design would be restricted and

securing a large number of simultaneous measurements would be

difficult. DISCLOSURE OF THE INVENTION [0008] Example . .
heginbotiterfts SR8 teseRt invahtioh” s88k toProvide an infage s&rsor °Y

intestesysien etn]ablimgmlghr ao@radw%nbimmgmmrsm&@’eaablm as
e%‘ﬁé&%éﬁ’m&%% simuligneays megsurements o be.easily hapdled..  «.

According to a first aspect of the present invention, there is provided an
1iage senssF test Bystehi %ﬁ%infﬁ%ﬁﬁoutﬁﬁ?terﬁ%ﬂ?ﬁ@ of aR'imager o
i rsensakiato icontact withra:eontactofra tesk head; erigingightto mslightu1d

receiving surface of the image sensor from a_light squrce and, while doin
l%%%?nbﬁttiﬁ&/o&t%ﬁﬁﬁlags%Ie%gtfrl'ica Qs?g ngiisn@e?vlfleéjn%th%l{%%n%% ck)j\fl% the ?eus?:%s

alfdad ahdileimage Sersor $6:4s tolit@Bi-the optica propertiesapfither and
1iMRge sensarethe dmage senser teshaystem qrovided withat least@ ing a
1 %e-test sensor stackffr for, stoli:ngé{ihm%g; sensors before testing, a I(i%der]O
%einv%%%ean% or MVeri 5 Ti ge %%%8%&5@%%5 frohth ©
djpfé-testistacker so that the light receiving surface of the image sensor
facespward; a-gontact-arm forRigking,up and moving an inverted state

image sensor inverted by the loader use inverting means and bringing
Wpﬂgﬂoutput feFRiiFatS of tHE fERRE stat€ image Serdbf Shtb elechic 81 on
s€ontacb with@arcentacthof the test headoan ualoaderysem enabling high

accuracy tests of image sensors and enabling a large
number of simultaneous measurements to be easily handled.

According to a first aspect o©of the present
invention, there is provided an image sensocor 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
light source and, while doing soc, inputting/cutputting
electrical signals between the contact of the test head
and the image sensor so as to test the optical properties
of the 1image sensor, the image sensor test system
provided with at least a pre-test sensor stacker for
storing image sensors Dbefore testing, a loader use
inverting means for inverting an image sensor supplied
from the pre-test stacker sc that the light receiving
surface of the image senscr faces upward, a contact arm
for picking up and moving an inverted state image sensor
inverted by the loader use inverting means and bringing
input/output terminals of the inverted state image sensor

into electrical



inverting means for inverting an image sensor finished being tested so
that the light receiving surface of the image sensor faces upward, and a
plurality of post-test sensor stackers for storing tested image sensors
inverted by the unloader use inverting means(see claim 1). [0009] In
example embodiments, an image sensor test system for testing optical

CHrbpEttie¥ bf An ImEGE 58ASoris préidéd Fith 3985deriset Agr use
irneans foy inverting avimagasensambefera testing andsan sinfoademn Usaed

dyertinaLmeans for inverting a tested Jmage sensor, [0010] Que o tis, it
may become possible 0 nvert an intage sensor, loadedin a state with its
inlghtreeeiving: sudacesfacipgapsivard;oy an impventing. ineans §o that itstest
sdi9hL K:e°§Jc"ér<‘§<%%@a%eoﬁ?cg%rgﬁ‘ivr?waé%sb{'”g that, Jverted.image.sensot . 4
into contact with a contact of the test head y the Contact arm So as 1o
bitestie then agdmr invest thavtestedisnatpsensor byahe invekting means

[ d9omake its lightreceiving surface fageypward.gnd ypload iLJ0QL1] .o+

Therefore, an image sensor can be tested in the state with its light
S YEEENing SUrfa&e Fachiy GoVirward, WoheTighEfeceivinsurfaREtaf Hesor

1 Preyented from being,covered by guist and Bigh;aceuracytestscanbe ror
. performed. [0012] Further, since the image sensor can be tested in the
Listak wittPits ight TeCEvinG SGitdcefating® dowilart! it38 poddiblgtd oader
u geovigde adight sorecenundes rtherimageisensar separate fraautheshandler,

the design freedom of the handler and light source js greatly .improved
[OZ(?%& creasggse intﬁe%nmjh?berloi? s?rﬁ@lta%nee%% en’r%%gﬁrlek?s%%ntg%aﬁrb‘gert an
irgasiy Bamdled, loaded in a state with its light receiving

surface facing upward, by an inverting means so that its
light receiving surface faces downward, Dbring that
inverted image sensor into contact with a contact of the
test head by the contact arm so as to test it, then again
invert that tested image sensor by the inverting means to
make its light receiving surface face upward and unload
it.

(0111 Therefore, an image sensor can be tested in the
state with 1its light receiving surface facing downward,
so the light receiving surface can be prevented from
being covered by dust and high accuracy tests can be
performed.

[0012] Further, sgince the image sensor can be tested in
the state with its light receiving surface facing
downward, it 1s possible to provide a light source under
the image sensor separate from the handler, so the design
freedom o©f the handler and light socurce 1is greatly
improved and increases in the number o¢f simultaneous

rmeasurements can ke easily handled.



- 4 [0013] While not particularly limited to in the example embodiments,
each of the loader use inverting means and the unloader use inverting
means preferably can simultaneously invert two or more image sensors
(see claim 2) . Due to this, the throughput of conveyance of the image
sensor test system may be improved. [0014] Specifically, each of the

[§8dder use Hviering the s and e inbadéfusemvefing méars fragibel ©

ekoBlgueds0 asdediave at least a fyshhelderable o bold ag imags s and
sensor and a rotation mechanism for making the first holder rotate (see

Chfaim 87 {001 Whild 78t parttlfry itited Te i the effipRT 2Py can
s embodimentss the firstholder preferably has,a suctinn gaozzieablerte haldee

n.image sensor by suction (see claim_4). Due to this, safe and accurate
C]lzf‘navlerPsio Operé\lt?ongOcaw’lies(perF&%e&.ﬁ%Bf@?@ﬁﬁheﬁNhﬂgrh%?y ance of

tiparticudarty laritecbto ine e example embodiments; ithedidst holder may be
Gonfigured tg pe exahangegble with anofhey first foldet haying ajsugtion.

nozzle different from the suction nozzle of that first oF er so as to maic
mevithsthe sire ort shape!oft thediftageisensol (seerdlainus) mbae fo thigiia be

c§inglesimage sensok test system can handle a large pumber; ofdypes ol « o

image sensors. [0017] While not particularly limited to in the example .
hehtbodimermta Sthe F6fatioR nidthanisiPéat Be RoRfijiied i6Thaliea piriohns

t gearsupporting the-first holder and.a rack; gear intermeshing with the
inion gear and to convert linear force supEI_ied to the rack gear to
4

[Ystatidnal 8k So B8 to HEKe'thE fistihblder Totaté (S difint e example

embodiments, the first holder preferably has a suction
nozzle able to hold an image senscor by suction (see claim
4). Due to this, safe and accurate inversion operations
can bpe performed.

[001é] Further, while not particularly limited to in
the example embodiments, the first holder may Dbe
configured to be exchangeable with ancther first holder
having a suction nozzle different from the suction nozzle
of that first holder so as toe match with the size or
shape of the image sensor (see <laim 5. Due to this, a
single image sensor test system can handle a large number
of types of image sensors.

[0017] While not particularly limited tc in the example
empodiments, the rotation mechanism can be configured to
have a pinion gear supporting the first holder and a rack
gear intermeshing with the pinion gear and to convert
linear force supplied to the rack gear to rotaticnal
force =0 as to make the first holder rotate {see claim

6}. Due to this, a rotation



6). Due to this, a rotation - 5 mechanism enabling stable rotary operation

can be configured cheaply and simply. [0018] While not particularly

limited to in the example embodiments, each of the loader use inverting

means and the unloader use inverting means may be configured to

further have a second holder able to hold an image sensor after inversion
MeriPlo Ve tHid8édortPholderdbrified With técesapie té fold theén  be

cdmage sengor(segclaimiA)y. Anrdpyerted image sensor can be positioned
relative to a contact of the test head by that recess. [0019] Further, while

Lot partictliaiy infited &1 & Bxample emBodififents? tHe'sédohd Hotdet©
enbayl becconfigures-io befexehangeableswith.anotherseconddoldesns and
. formedlyvithda recess different gom the recess formedbin that s .cong 4t
kﬁ%ld’(ﬁ“?i 56 38 %6 match with thé size“or @ﬁgﬁles of thé imaege ‘S@nsor(sed ©
fetdimeg). Daredo dhisgasingléddmage senser test $ystemaanihangke aensor
r f_typ f ima n N hi arti I .
a1 G Sl G ine Sy St ey B rr g Y it
a previded with B ivading thelng ableatacobtain sprimagecofalidek 7) - An
1sbface of the.image sgaser afterbeing inyerted;hy the loader se:  +
inverting means and before being supplied to the test head (see claim 9),
CPRAPBE firthertoviaed wififd jHdgihgahedif®T fudging an emission
[ padtenn of light .amitted fromy the light-sogice-and;an input patternef +o in
electrical signals input from contacts of the test head based on image
CifornfTatioPPottainel By theShaging nicéns e ddim 16 4R m&fde Pe

clurtherprevided with exchangeable with another second holder

a

formed with a recess different from the recess formed in
that second holder so as to match with the size or shape
of the image senscor (see claim 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 example
embodiments, 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 be further provided with a
judging means for Jjudging an emission pattern of light
emitted from the light source and an input pattern of
electrical signals input from contacts of the test head
based on image information obtained by the imaging means
(see c¢laim 10}, and may Dbe further provided with
selecting means for selecting a tested sensor stacker for
unlioading the image sensor to from among the plurality of

tested sensor



selecting means for selecting a tested sensor stacker for unloading the
image sensor to from among the plurality of tested sensor 6 stackers
based on device type information obtained by the imaging means and
classification information of the test results (see claim 11). [0021]

According to a second aspect of the present invention, there is provided a
s tasthRethoddsran “ﬁ‘ﬁa&@V%o?%?ch%?ﬁ%é“iﬁﬁ&t%htﬁ@ﬁ%ﬁ%ﬁ%@é’f arfre

iniEggegSensen Nta sentactwith acomtactof atesthead: emits lightto acst
ceiving surface of the image sensor from a light source, and, while

light re
o e(1%ilrﬁrd:§o, (iﬁﬁﬁtscaﬁrﬁjl%uﬁdts electrical signals between the contact of the
[ testihead anddhe image sensos scsas:tntest theepticalo properéesofdhent

. image sensor, comprising at Ieastaclfirst ir]%/er ion step of inverting an,
O S Teor tToe. R So T ne Ight Tecek g SurtA o o s

sdmage sehsaﬁ?faéasjumyarmr@tasf stgpaon‘tbrim@ingihalrweméd stateimage
sdmage sepsar inlo.glectrica)cantact éflv&*%_‘taa%oc”t%%t qf the desthead and, . +

emitting light to a light receiving surface of that image sensor from a light
Lispiikcet® test TheddpticAlsropEities of tHatdmagecsensbe afdadsecemd sor

£ inyersion siep,of inverting.the tegted invarted state Jmage, sensqpse that, 4
the light receiving surface of the image sensor faces upward (see claim

U UpB22% hifekampllembudifets, IRereS & profided &testamethsd ofthe

t afdmagecsenser whish invests an-image sensek before destingrly afitsst ca1
inversion step and inverts the tested im%ge sensor by a second inversion

D085 10055] DU tothis, it T beCome possibisto ivertan 20 Least a

first inversion step of inverting an image sensor before
testing so that the light receiving surface of the image
sensor faces upward, a test step of bringing the inverted
state image sensor into electrical contact with a contact
of the test head and emitting light to a light rsceiving
surface of that image sensor from a light scurce to test
the optical properties ¢f that image sensor, and a second
inversion step of inverting the tested inverted state
image sensor so that the light receiving surface of the
image sensor faces upward (see claim 12).

[G022] In example embodiments, there is provided a test
method of an image sensor which inverts an image sensor
before testing by a first inversion step and inverts the
tested image sensor by a second inversion step.

[0023] Due tc thig, it may become possible to invert an
image sensor loaded in a state with its light receiving
surface facing upward before testing so that its light
receiving surface faces downward and bring that inverted
state image sensor into contact with a contact of a test

head for testing, then again invert



image sensor loaded in a state with its light receiving surface facing
upward before testing so that its light receiving surface faces downward
and bring that inverted state image sensor into contact with a contact of a
test head for testing, then again invert - 7 the tested image sensor to
unload it with its light receiving surface facing upward. [0024] Therefore,

CB inv&5d §8nsdriedthe T65R T n the st Gt itstifghttetbiving Surfatg?t

rdaeing townwarda se thedightregeivng surface can be prevented from

ing, covered by dust and high accuracy tests can be. performed. [0025
b, s R séitbor TN be OUeH in 118 ofite WRRIETGhE Ene
stredeivimg sbirfaicesfading hdowrwar dyit isypossibfe toeprévide aclight soweed,

n the i e sensor.separate from the handler, so the design
Séjreegg)em ?f%%%andﬁ?r%air?}d” % t sso%grc% %;egre%%%/ irﬁgro%%egfr?(% Fn%?leaggg .
b e nopserof sivlltahiedtis avghsuremients canbeceasiielfasdleden  be
p40Q26]WWRile not particularly limited to in the example embodiments, it is

&;eferable to hold and simultaneously invert two or more image sensors
[ 9 the! first iRVETSIBHT stepalitthdlsetBAd thversisn stepiBed elaifi A3 1n

riue et this the;thrgughput of ganyeyance ettheimage sensal-dest racing
system is improved. [0027] While not particularly 'limited to in the

A eNEHibIE embbdinteris Hé Méth & nizyPetEonfiguret B futhiaf c¢  under
ticomprisgcbefore the tespstep: an fmagingrstem 0f @btaining andmagesof: gn

r0dmage sensarg obtaineyce bpeinmaion (sgs daim 14 mavbe,
improved and increases in the number of simultanscus
measurements can be easily handled.

[C0Z26] While not particularly limited to in the example
embodiments, it is preferable to hold and simultaneously
invert two or more image sensors in the first inversion
step and the second inversion step (see claim 13). Due to
this, the throughput of conveyance of the image sensor
test system is improved.

[G027] While not particularly limited to in the
example embodiments, 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 c¢laim 14), may be configured to
further comprise a judgment step of judging an emission
pattern of light emitted from the light source and an
input pattern cf electrical signals input from a contact
of the test head based on the device type information
obtained at the imaging step and, in the test step, to
emit light to the light receiving surface of the image
senscr in accordance with the emission pattern and input
and output electrical signals between a contact of the

test head and the



further comprise a judgment step of judging an emission pattern of light
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
obtained at the imaging step and, in the test step, to emit light to the light
receiving surface of the image sensor in accordance with the emission

i Bafern EMSApUt l@ndaotisutEIecfical Sfghals betwEeRvd copkact df the (see

ciestheadand the 8mi£ny39%éerl§8ﬁﬂd§8‘i‘¥83”€8 with the ipput pattern, ;. -
(see claim 15), and may be configured to sort tested image sensors
SHBSed Bn We devied typeanfeaTiatich chtafhed =k thadmbgingstép angdd  at

cflassificatiopniormation pfthe \iestresplts (seg,claim:16), [Q028] I,z 1.

example embodiments, there is provided an electronic device test system
t pAngingdpltoutpet terimnals bf an electronic device under test into

[ Blectrical contactyith & contact of a tesf head and. jnputling/outputting,

-electrical signals between the contact of the test head and the electronic
edevicesoias tolest tire eléctronic devidesthe dlectrghicdleviteredt/output

£ SysieLprovided with at least arestest electionic, deyice stackerfor .y
storing electronic devices before testing, a loader use inverting means for
einvertingcan electronictdevicé supplieddrdm tlie pré-test etectionicedevicena

i%ﬁ%%x@g%%%gu%@i? picking up and moving an ipyerted state, .,
electronic™device inverted by {iie_ loader use mver?‘ing means an‘ﬁ%nnglng
cimpud/otitput tetminals of thecimvertedi stateeleCkonic devicedatoice so as
- glectrical contaghwith a contact of the teSLRRA At ronic 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
electronic device supplied from the pre-test electronic
device stacker, a contact arm for picking up and moving
an 1lnverted state electronic device inverted by the
loader wuse inverting means and bringing input/cutput
terminals of the inverted state electronic device into
electrical contact with a contact of the test head, an
uniocader use inverting means for inverting an electronic
device finished being tested tc ites original state, and
a plurality of post-test electronic device stackers for
storing tested electronic devices inverted by the
unleoader use inverting means (see claim 17).
BRIEF DESCRIPTION OF THE DRAWINGS
ro0z20] [FIG. 1A] FIG. 1A is a plan view of an image

sensor to be tested by an image sensor test system of a

first embodiment of the present invention.



unloader use inverting means for inverting an electronic device finished
being tested to its original state, and a plurality of post-test electronic
device stackers for storing tested electronic devices inverted by the
unloader use inverting means (see claim 17). BRIEF DESCRIPTION OF
THE DRAWINGS [0020] [FIG. IA] FIG. A is a plan view of an image

sensor g e (gsec . anage sensot test sytem o e embodiment

of the ;Breseht invention. - is’a Sectional View 6

dmagg senson alenarthe line 140t FIGaIA. [FIG. 2] FIG. 2 is a schematic
plan view of an image sensor test system according to an embodiment of

the prdd&iit indénida . fFiss 3] FrBediisa cavtiohdl Viwvf the iHdgee sensor
sensor test system along the line 1l-1l of FIG. 2. [EIG. 4] FIG. 4 is a .
R RS ED AN ST Re LEE TR PO G SR B8 ey 8o
system aegerding #q can smhodimeatef hiereseatinyentar. [ @Ak ensor
FIG. SA is a plan view of the loader use inverting device shown in FIG. 4.

H{ERS. 5B]stIe SB ivraysidewievi nethEloaderafsefiRGertidg device shown

in FIG, 4. [FIG, 6A] FIG. 6A is a side schematic view for explaining th
operat%ﬁ fth%?lo d&ruse ihFeing HEVRESShoWh iﬂlﬁt‘g.gzltaaﬁd %ﬁ@\%@ r use

ithe state.hefaem inuersion o[F 16, §BLFIGHER is aside schematiq viewrorng to

explaining the operation of the loader use inverting device shown in FIG.
ahardishdws¢ng stafe after inversant [RISr&FhFIGRT is a view of the state
of dentfiateg, ppe P PLImage sens0r 1 21 {MAYe SE1STLESt 1 er cing
syste
device shown in FIG. 4.

[FIG. 5B] FIG. SBisaside viewof the loader use inverting
device shown in FIG. 4.

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

[FIG. 6B} FIG. 6B is & side schenatic view for explaining
the operation of the loader use inverting device 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 an embodiment of the present invention.

[FIG. 8] FIG. 8 is a block diagram showing the system
configuration 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 schematic sectional view of a tester
of an image sensor test system according to an:émbodiment of

the present invention.
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according to an embodiment of the present invention. [FIG. 8] FIG. 8 is a
block diagram showing the system configuration 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 schematic
sectional view of a tester of an image sensor test system according to an

embodiment f, e preseqbipvention - 40, 16, J0ALFIG. d0A S8 e copcor
sectional view of an Image sensor o art:ype with Input/output termlﬁaﬁs |€8

oBukfregthesides iwith respeebiotthedight receling sustacer fFd&. 40B] sides
FIG. 10B is a sectional view of an image sensor of a type with

winbht/sepheeEmifald el dutdiomm BRCspposhe SiBE e the light
receiv'r%gI urf 8% B#EI'S%T MQJB')E FOR WQRKIN THE IN%ENTI.(%I}IiiL Oogg]nsor
\/\} gﬁme]nso th <Nt ivention W Sxplaif on

a 3 S re .all-
Below, embo e present invention wi \Be exp alnedlbas

othe drawings JA03 Rt G 1A is @ plarview DE ar INage $ersertoepposite

tested by an image sensor test system according to a first embodiment
s dfithe Presertitventidh twhite FIG 11Bissaisd@mal view of an image

sens ine -l . 2] Fj ining an image
sens%%ogg%téﬁégﬁ?ﬁ ﬁr@fr%%ééése[rﬁggr t]%gﬁgﬁé%ﬁaccording to an
[ ebodiment o they pressm divestier, is image sensen PUTLAsshowm will
in FIG. |A, has a chip CH with microlenses arranged at its approximate
beemspand had inpakedtput téhsngs #B ledeut at the periphery. These

ip.CH and terminajs HB kaged tq f CCD . CMO
{GORT ctc, AQ Bnold 7 A& 18, K164 §behr Hiage Senssrwiti oo tested

biPRW/qupykLiergiaals HBJedqu from dhe-samenplans asthedigimbodiment
receiving surface RL of the chip CH where
of the present invention, while FIG. 1B is a sectional view
of an image sensor along the iine I-I of FIG. 1lA.
[0032] First, explaining an image sensor to be tested by
an image sensor test system according to an embodimrent of the
present invention, this image sensor DUT, as shown in FIG.
1A, has a chip CHE with microlenses arranged at its approximate
centerandhas input/cutput terminalsHB ledout at the periphery.
These chip CH and terminals HB are packaged to forma CCD sensor,
CMOS sensor, etc. 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] FIG. 2 is a schematic plan view of an image sensor
test systemaccording to an embodiment of the present invention,
while FIG. 3 is a sectional view of the image sensor test system
along the line II-II of FIG. 2.
[0034] The .image éé_n_sqt_te*st system 10 of this embodiment _

of the pfesént_inventibn*is aISYStem'for_testing a type.of



the microlenses are formed. [0033] FIG. 2 is a schematic plan view of an
image sensor test system according to an embodiment of the present
invention, while FIG. 3 is a sectional view of the image sensor test system
along the line II-1l of FIG. 2. [0034] The image sensor test system 10 of
this embodiment of the present invention is a system for testing a type of
- 11 image sensor DUT shown in the above-mentioned FIG. 1A and FlI

T SO TG, A . 0% TGO 2 SenEaP sdbkaps F1¢-

129, aloader 30, adesiey 49, apd aiyynloader 5Q and-63n 4sg edesSh sensor
head 60 and tester 70 (see FIG. 3) and light source 80 (see FIG. 3) to

simokaredUsly testfeuramade sensors tBYT4[0036]d hislimagesdrsob0 and
test Z{gstem 10 Ett%%plies sensors from the sensqr stacker 20 through the
e

GBRaEE350 Ifhefester 48 EShad theht a5 &ihst thESEshtadE 6 of Heebi 9Rt
faad Q0gat the lester 46, emits ﬂﬂﬁtlf%é%%léqg saurce 80 tothe gt nsors

receiving surfaces RL of the image sensors DUT and, while doing so,
THpButs and outputs electrical signals between the tester 70 and the image

sensors DUT through the contacts 61 and input/output terminals HB for

@8y, then dRSsTHieAAS t86REThabe SenSE BT R rSUGPthies sensors
ipadeLo0dn acrardanse withihe,glassification infarmatian based.Qntester

the test results and stores them in the sensor stacker 20. [0036] Below,
4the differbrtspartenf tisinage sérsardestasystedll@wilkhe explaingdead 60
[0037) Sensor Stacker 20 The sensor stacker 20, as shown in FIG. 2 and

DT CCOrrisdty of B Stpply FRy stAcCRBr B2 ]pte- 1kt iffgEcRrdrto the
151g6keD. ClasSHiCAUoN Y. JAGKES £ HESIGH IAgE S0 DUT and, while

deing so, inputs and outputs electrical signals between the
tester 70 and the image sensors DUT through the contacts 61
and input/output terminals HB for testing, then classifies
the tested image sensors DUT through the unloader 50 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 conveyocr 24
and can store pre-test and tested image sensors DUT.
{0038} The supply tray stacker 21 holds stacked.together
apiuralityof s_upply trays on which apluralityof, for example
about 20,_imagé Sensors DUT before_t@sting ére carried; In_

_ the present embodiment, the image sensors DUT before testing
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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 a plurality of supply trays on which a plurality of,
for example about 20, image sensors DUT before testing are carried. In
the present embodiment, the image sensors DUT before testing - 12 are

unloaded through this supply tray stacker 21 to the inside of the image
AEENZEYRSCSBB PO FHE dtats WAt R fight Ferehatgsfacéd RiEns 1de

O@c'g}%u [%L\%%\rg Q@g% The 1glass?ifisc:%tsi%r(la tray ét%ﬁer&%z held.stacked  1.;

together a pldrality of classification-trays on which the plurality of tested

limage sensoisyDA canive garierl Incthe: exampleashown in FIG. 2,
three classification tray stackers 22 areprovided. Note that in general five

[89d6tE classifieation afdidtherdrs 22 dreapfoviled o020 By providingacked

clues glassifeation uay stackers 22, Jot example, e mage senspis DUT.
can be sorted“and stored- in"a maximumo reeé classes in accordance

pWith dhe tept sesultss sueh asgpodidefestive devices ande: amang defectiviethe
devices, ones for which retesting is required/not required. [0041] In the
eprisehtempodimént, Hétested Hhage sehsars IDUTaré einldateg stackers

rough these classification tray. stackers 22 to outside the image sensor,. .
S e Lo R i D TGRA ARG BT e I g S don

rwpwakk (8042 The emply tray, stagker. 23 stores the empty trays from
which all pre-test image sensors DUT carried on the supply trays have

[ B8ER SupplieBYtheviesten 3 HOGART The by toatdyor 24 ivasieaksrs 22,
able to move trays in the XZ-axial directio FIG. 2. It holds a.tra

AT Gt e b A AP RS AL, G40 s ARkEPS o0 Giflof toved

inamaximumof three classes inaccordancewith the test results
such as good/defective devices and, among defective devices,
cnes for which retesting is required/not required.

(00411 In the present embodiment, the tested image sensors
DUT are unlcaded 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.
{00427 The empty tray stacker 23 stores the enpty 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 abkle to move trays
in the XZ-axial direction in FIG. 2. It holds a tray emptied
of image sensors DUT at the supply tray stacker 21 by suction
pads 243, causes an Z-axial direction actuator (not shown)
to rise, makes a movable head 242 slide along the X-axial
direction rail 241 fixed on the tablé 12 of the image sensor
test systém 1d, and conveys théfempty tray to the. empty tray

. stacker 23. On the other ﬁand; when the Ciassification'tréyS
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pads 243, causes an Z-axial direction actuator (not shown) to rise, makes
a movable head 242 slide along the X-axial direction rail 241 fixed on the
table 12 of the image sensor test system 10, and conveys the empty tray
to the empty tray stacker 23. On the other hand, when the classification
trays - 13 are filled with tested image sensors DUT in a classification

Aray $1Acker:22,11he 1T).G0NYEHOL 24 CONVEYS EMRRY tiays.fram, the emplY: i on
tray stacker 23 and refills the classification tray stacker 22. [0044] Note

tthatitse nurkberg Bf stackersarythe present hwertion ayve rotpaticulagy £rom
limited to the numbers explained above and may be suitably set in .

e drthde Withthédd: fovsst G Hhe oades $0, A shobwrfin e Fray
#apg F]G,3, is comprised of a loader use XYZ movement device 31, a

loader use inverting device 32 (loader use inverting means) , and a loader
(UEed¥Z movernent devide 3B andusidesigned taheabkxto supphhenagesent
sensors DUT from the supply tray stacker 21 of the sensor stacker 20 to -

{REIBSEPEG TO0RBT T oAb e X¥2 Fridvethbft ik il SE s explained
gaumarised; ofa f -gdalgirgctign rail 311 fixed 10.a 1aplg 12 offhe, imags

sensor test systém 10, an X-axial direction rail 312 supported to be able
[toGstide in theDb-adiat-digéction along this Y-axial direction rail 311, a

movable head 313 supported to be able to slide in the X-axial direction

along THS X P Titeetic ralt 82, b sictiof fad 314 sdppefed L sed
o rgug@@%?&é@'%%%ﬂ% faton (at shown) at E%Qaté%%%dir;mé%ting

loader side XYZ movement device 31 can move the image sensors DU
deartied oboa suppvéaywd ¢he supply irey stackes )21 ehtheasensoier use YZ
stacker 20 to the loader use inverting device

movement device 33 and is designed to bz able to supply image
sensors DUT from the supply tray stacker 21 of the sensor stacker
20 to the tester 40.

[00486] 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 movemeni device 31 can move the image
sensors DUT carried on a supply tray of the supply tray stacker
21 of the sensor stacker 20 to the lecader use inverting device
32. It is designed to be abie to simultanecusly move four image
.sensors'DUT.

[0047]  FIG.4isaperspectiveviewof aloaderuse inve'rting

- device of an image sensor test systemaccording to an embodiment
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32. It is designed to be able to simultaneously move four image sensors
DUT. [0047] FIG. 4 is aperspective view of a loader use inverting device
of an image sensor test system according to an embodiment - 14, of the
present invention, FIG. SA is a plan view of the loader use inverting
device shown in FIG. 4, FIG. 5B is a side view of the loader use inverting

devi h in FIG. 4, and FIGS._6A and B id h tic vi f
R R s B e e R Sher

b avheredy6: oA showe dhe siate beforerigversionrand FiG. 68 shewsadheiew
state after inversion. [0048] The loader use inverting device 32, as shown

df 1B 406 &G, BBeis vorapiisedoflavirsicholdewd2 1 foFRGdiy integd I1GS .
ensors_ DUT trapsported by the loader use XYZ mqvement device 31, a . .
o BE i A S G kg 1R Tr o P Lo hbttet B BER e Lo
JvldgE 32349k holding image seRsorePie held by, the firscholderdle ric.

rotated by this rotation mechanism 322, and an air cylinder 324 for

Sushiping tHeedrte fordee fordevertingrthédmagedsEdsorssBUFh o4 gt ate
first holder 321 is comprised of a flat plate member 321a on which four
& [cfibn Ho¥5EE 8 are attached and can hold image sensors DUT

leaded in the-state with thel dight receiving sidages-Risfacingipward Byric.

suction at their back surfaces. These four suction nozzles 321b are
darran@éd totrreisponditp thes artanfemefitof thévfolneonfitts 6anfhtheding

test head 60. [0050&1 Further, the suction nozzles_321bof the firstholder
15705 SREGTE HEHRChABR SRS Brate nehibet 8215 by kifetus dFovement

Sibermeans, Wheg farexample.a coangsof e lataf e iMage $aNnsasi der
etc. results in a change of the tested sensors

321 rotate, a second holder 323 for holding image sensors DUT
held by the first holder 321 rotated by this rotation mechanism
322, and an air cylinder 324 for supplying the drive force
for inverting the image sensors DUT.

[0049] The first holder 321 is comprised of a flat plate
member 321a on which four suction nczzles 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 6l of
the test head 60.

[0050] Further, the suctionnozzles 321bof the first holder
321 are attached detachably at the plate member 321a by screws
or other means. When for example a change of the lot of the
image sensors etc. results in a change of the tested sensors
to image sensors different in outer shape oxr form, the suction-
npzzles321bkxnzbéexchangédwithbthersuctionhczzleéhavihg

shapes or forms different from them so 'a.'s't'd"inatch with the-
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to image sensors different in outer shape or form, the suction nozzles
321b can be exchanged with other suction nozzles having shapes or
forms different from them so as to match with the - 15 changed image
sensors. [0051] The rotation mechanism 322 is comprised of a pinion
gear 322a supporting the first holder 321 and able to rotate about a shaft
c 2azn 2 raleé ear Sézgé)ntermeshing with this pinion gear 322a and fixed
0a 8|s(flon fo0 3243 &eejﬁG. 6A and B) of the air cylinder 324, a guide

bady; 322¢ (seed s +6A 28d Ri:tenwhichithipracksgeamgdZhsisdixaddyinion
bolts etc., and a guide rail 322d on which this guide body 322c can slide
gimathe N ARid deefion. eethe. Bl aidB) letritis Hebighed 36 eBnvertrotate

inear force suppli g rom the air cylinder 324, through the piston rad. 3243,
S e st S L g e

I
0 rotational force rough"%he rac aan

oihefisst Belder 322 aratale. 00524 The seeondinider3PJscompaseddt. 6n
a flat plate member 323a on which four recesses 323b are formed. The

afedeBses B3A3Ehaversiged endlsiingiittageasensbis DY) e Reld(see F1G.
urther,_ the recesses 323b are farmed to carrespond. to the arran ent
60 thegf’Bj %O wﬁ %&%%lt:hsé f%%?oﬁega% g%%% 18 %1xe§ gsytahbegf% etc.,

our contactls Inthe same way a

adkoveqnentionad fous spigtiem Negzles I2Lhs By:hawng Jhe regessesn slide
323b hold image sensors DUT, they are positioned relative to the

ivoraets62 of e thsrhead 60. Notethal GhetddgusbBhesacedsesiesigned

323bmaybe tapered to facilitate. holding of the | DUT
. (e AEGaCk AT (030 FuTNE \hE SobbE nOHE: 334 1 It 224

rdetachablyra the body of te l9ader sidednverting davice .32:By bolts0fh the

other means. When for example a change in the lot of the image sensors
refckresuftsinmichangef taetbsiédb and make the first holder 321

rotate.

f0052] The second holder 323 is comprised of a flat plate
member 323a onwhich four recesses 323b are formed. The recesses
323b have sizes enabling image sensors DUT to be held. Further,
the recesses 323b are formed to correspond to the arrangement
of the four contacits 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 323bmay be tapered so as to facilitate
holding of the image sensors DUT in the recesses 323b.
[0053] Further, the second holder 323 1is 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 image sensors etc. results in a change of the-tested.
sensors to image Sensors d_if_'feren'tﬁ in shape, __the_ second holder

323 can be exchanged with 'an_othe.r second holder' formed with
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sensors to image sensors different in shape, the second holder 323 can
be exchanged with another second holder formed with - 16 recesses of
different sizes from the recesses 323b so as to match with the changed
image sensors. [0054] In the loader use inverting device 32 configured as
explained above, as shown in FIG. 6A, the image sensors DUT moved by
the loader use XYZ movement device 31 are held by suction by the

LacfoirRczAds 3514 eFtethirsiRSidef B2 Al AsSHRWIFR FISSBEThEs to

Ay Mﬂn%rég%ﬁéjri(yﬁgnt?égalﬁn Jotation mechanism 322 rotate the
first holder 321. When that first holder 321 rotates 180, the suction is

f616&3dd and the intagelsensors DB drevkeppethinte thecrecesses B323bured
of the second holder 323. Due to this, the image sensors DUTZ loaded in

Bfe &8RS GrithSAeif RGeS ecéivingeiMacd® HilfaciffupWwhi®l daipse sensors
éﬁ@p%wdﬂﬁale%}% ApJoveried, so habthelr &QHEEGS%‘% SUrfacesRE pe1g

face downward. [0055] Note that in the present embodiment, use of a
acks and jmmioh ynedhansm: to. tweH dhe innage sensass Dihewasrst holder
1%rx%ained, but the present invention is not particularly limited in means so

) g5 the fiagl SWRsdis BUF ca‘?ﬁae Fatert IF@Wé)éﬁFﬁlﬁlé, adihkis driven
%VEQ]%C'HHQVPS%E%C CROYSIL Inear ;%h%e frgma,cylinder eﬁ%'rté)t holder

rotational force, a gearmechanism, belt mechanism, chain mechanism,

&P muybe usedttordanyeyh totational farcecstioplied fron® amaier eleetdron is
a rotary actuator etc. may be used to directly supply rotational force so as

16 hRRAAAE AR éRssie PETS pEIHERE sserledie inddrdoresesses

%é%taéi)?“@ug’r gaupplied fo hese, air, glectiicity, il pressure, etc. may
be mentioned. %:Ooqzﬁﬁurt%er, IN tsl;l?e presen% emboa'lmént, suction was
iflustrated: as dnenmerssSeathe firstholedes 821 holding k@ civing surfaces
RL facing upward can be supplied to the tester 40 inverted
g0 that their light receiving surfaces RL face downward.
(0055] Note that in the present embodiment, use of a rack
and pinion mechanism to invert the image sensors DUT was
explained, but the present invention is not particularly
limited inmeans sc long as the image sensors DUT can be rotated.
For example, a link device etc. may be used to convert linear
forcefromacylinderetc. torotational force, agearmechanism,
belt mechanism, chain mechanism, etc. may be used to convey
rotational force supplied fromamotoretc., 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 rotational force supplied to these, air,
electricity, oil pressure, etc. méy be mentioned.

[0056] Further, in the present embodiment, sucticn was
iliustrated as._one.means_for th’e firs.t holder 321 holding the

image sensors DUT, but the p':t:_e'sen't invention isnotparticularly
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image sensors DUT, but the present invention is not particularly - 17
limited to this. For example, it is also possible to use a mechanical chuck
for gripping the top and bottom end faces of the image sensors. Further,
in this case, it is also possible not to provide the loader side inverting
device 32 with a second holder 323, but have the loader use YZ
movement device 33 directly receive the image sensors DUT from the

il fidider82 - RdRimg' We FRBRBD fimadd séfsdts BUPBES P Furliferise 2
m@@%ﬁ%%?@?ﬁfg@e%‘é’%g figygd te Jotate the firsp helder321a races

holding the image sensors y suction by the suction nozzles 321b,
olfut the presentianention. iBuot particularkytimited 4@ thist Eer ekamplessible
instead of providing suction nozzles, both of the first holder 321 and

e AT 52 5 i e oG e o ToR B ATB et Adiersa s econd
n@ndithe seeongd; holder323 maybgJotatedwhile holding J0e ipages 4: rectly

sensors DUT so as to invert the image sensors DUT. [0058] The loader
rasecYX anovenenrigdegien 331s doifipfised: oha Yiaxit diccofion @RI13B21ding
fixed to the table 12 of the image sensor test system 10, a movable head

t8% Lnysorieifiol B8 3BISRISIidE $n HE Y-axial direction along the Y-axial
[@iseefion rail g31.and foursuction pads 33zsuppaed through,aZraxaky «o

direction actuator (not shown) at its bottom end. [0059] This loader use
r¥Zameverhentdevcerd3diid desiphedhtd beable toomavedbhesmagers DUT by

sensors DUT held at the second holder 323 of the loader use inverting
SH&EREEBIW bR Suthelsier Zal &t i 4esidhith fBeRits Bt invention

i Simuianeously move;fgus image. 3eqsors DUT. Pooﬁoégyﬁ °L S M 4 of
In FIG.%% Fﬁg% tJhe Ioarger use inverting device 32 and the first
phufierdinef thedesien 4darclproyidediietweeniibeniwittaisplayng 321 and
nozzle 34 able

second holder 323 may be configured to rotate and the first
holder 321 and the second holder 323 maybe rotatedwhileholding
the image sensors DUT so as to invert the image sensors DUT.
[0058] The loader use YZ movement 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.
[G059] 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 simultaneocusly
move four image senéors puT.

[0OGB0O] Further, as shown in FIG. 2 and PIG. 3, the locader

.use inverting device 32 and the first buffer 31 of the tester

40 are provided between them with a spraying nozzle 34 able
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- 18 to spray nitrogen gas upward in the vertical direction. [0061] When
moving the image sensors DUT inverted by the loader use inverting
device 32 by the loader use YZ movement device 33 to the tester 40, the
image sensors DUT passing above this spraying nozzle 34 maybe
sprayed with nitrogen gas sprayed by the sprayed nozzle 34 so as to

clean the |I%};1t Jéecelvmg surfaces RL of the Jcnﬂage sensorsJJ?UT Not that
r

tRe & $%Pprayed T ayln}jpnozzﬁieé is TiOX limited 1O i o%leij gaslon'

m6e>1amplewt§@3ayn@;l$@.@§ colaprassed aifsupplied tiroughaeeleas by the
filter etc. [0062] FIG. 7 is a view of the state of identification of the type of

Jiﬁe@ezséreerimaﬁxrﬁé@érs(éﬁgércesaéybterrthecd@a@erotaﬁe YZ movement

mbodl of res nt inyenti whlle FIG. 8 is abl
e e e R e e % eEe s B A &g above
ﬁﬁ‘@g%é@@%ﬂrﬂ@ ai kpages %Qﬁ@?'ﬂ@%ﬁfz’ﬁt@gﬁ%ﬁ?@fﬁmﬂ?ﬁbn gas sprayed
embodiment of the present invention. [0063] The loader use YZ

hiiotémenpdevies 380ag koW IBoFI& T;ds plovidedwith 4 B caAeaving
or other camer maging means) attached in a st te Wlt its optlcal
éﬁa%ﬁﬁg i O MR AP RS EarmUih 53 Care A A RRye gF2Yed
s6nsey UL held ina E@%@Mﬂ@%s%oﬁqw@@érﬁ%%@f For
the Ioa er use inverting device 32. In particular, it is possible to obtain an
drage lof thetbhmek sutfaceoef thenprages sersbr BUPmppeditetoahglightclean

re e|vmg surface RL. This camera 334, as shown in FIG. 8, is connected
{haF it €5 - transmit the obtained image information to an image

egessing system 90; [0064); he ipage Hracessing $Y918ahed f9kation of
example, has - 19

the type of image sensor in an image sensor test systemaccording
to an embodiment of the present invention, while FIG. & is
a block diagram showing the system configuration for
identifying the device type of an image sensor in an image
sensor test system according to an embodiment of the present
inventicn.

(00631 The loader use YZ movement device 33, as shown in
FIG.7,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 opposite to the light receiving surface RL. This
camera 334, as shown in FIG. 8, is connected so that it can
transmittheobtainedimageinfermation1x>animageprocessing
system 90, |

(0064) ‘The image processing system 90, for example, has
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an image processing processor etc. By processing the image information
obtained by the camera 334, it can read for example bar codes and other
product information marked on the back surface of the image sensor DUT
by ink marking, laser marking, or another meansor past processing
information and other device type information given in previous

JHOTRERES P@ég@%ﬁ raeessing sypteds 20, as, shown ILEG, 8.5,
connec?ggd g) as to ené%lcgto transm% the result o%%gen%;ﬁcatiogr? of tﬁelmag@
iimagersenson DU T athatis Hhe-devicerype isfeamation,dn thatester Axamnple
and light source 80. Due to this, it becomes possible to run tests under

RRt CoititorStitable the Cdiide ipEqATBRRATEN TOEESITIRM St Pack
sﬁ%'ﬂ?&’g’ C?P (Ethgailﬁllgq_%l%gﬁ%"otp &GP %SVC?nqg‘ 19%@?1??053 hfgg 961_0 Irn% m?ing ,
B oft nsors D I

input/output terminals e image s T and uses the results
caf dentifieationa aktbe imageproeesssichsysiehd 90 4o jutgatiisoitput- device
pattern of the electrical signals corresponding to the device type of the
tiiﬁ%“ge%b?%?@@%ﬂ? FEANER tHE iGRSOLAAES8® ERME SRGHT to the-fghtmade

prPSSie‘!%Lgi% f%?ét%howe 5”%""%%%&9_59'&% PR a%‘,heitsimc?o%fr%%é%éé{%&‘dso as

uses theresult enfifidation ‘of the image procesSsing system

tudge the Emigsion paiefit coresponding te the devies typei efthedmage the
sensors DUT< The tester 70, light source 80, and image processing

i_m@a_ﬁs Sg0 FPthelPrdseritleatbodimehteorfespbit 16 dheexbiiftEBrtheon, to
tlfa*ggwgsres%nw@g@w %gﬁ%ﬁ”‘%ﬁﬁ'%o@ [00gel E‘géhe{o‘ IMA%€: ¢ pecomes

processing system 90 is connéec e able totransmit the

pakevismentionedfeswis:ef ideatificationtoaentiallen atishonm) of the the
image sensor test system 10. When sortingand storing the testedimage
dsatisprs TYRPUT firteadidiality of classification tray stackers 22 as

[0065] The tester 70 inputs electrical signals from the
contacts 61 of the test head 60 to the input/output terminals
HBof the image sensorsDUT anduses theresultsof identification
of the image processing system 90 to judge the 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 senscrs
DUT at the time of tests and uses the results of identification
of the image processing system 90 to judge the emission pattern
corresponding to the device type of the image sensors DUT.
The tester 70, light source 80, and image processing means
90 in the present embodiment correspond to an example of the
judging means in the present in've_ntion.

[0066] ' Further, the image processing system 90 is connected
to _be able to. transmit the above-mentioned results of

: .idemtification.to é pontroi_ler (not shdwn) df'the-image sensor

._tes’t system10. Whensortingandstoring the tested image sensors )
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explained above, it can use the classification information and device type
information of the test results to sort the image sensors DUT. Specifically,
for example, 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, defective sensors of the Device Type A, good

nsors of the Device Type B, and defective sensors_ of the Device Typ
pilen s HFRE SRR S Sk O sl rori S

=Syitably,handis 4ests of shert yups of diverselimagersensersRUTn Fhemation
controller (not shown) and image processing system 90 of the image
asehstrtéstssysiam 10F comespomd o fartbeaarhpletofthe selesting nedrts the

,of the present invention. [0067] Note that whijle not particularly show .
B Aader SR ag bt XERPIEL bE brdvided With S FER e BiRek =179

tthe trgy stagkgt2l and thaslopder use inverting devicenS2:ad Type A
apply the desired thermal stress to the image sensors before testing in
aaccardance Withoweddl. [0068]aFester40 #@. otis aschepritisensors of the

cross-sectional view of a tester of an image sensor test ‘Zistem according

DRVATEnmibBRfmEnt G HRFirEentRbERtsh. §00891rHeiebis 4ovge 2 uood
seomprised ef two.buffers 41 fﬁfypéZs%nda%aor&@%te@m%f% 88diSrs of the

designed to be able to use the test head 60 and light source 80 to test the
Depticze fngpertied of thesimdgessansors DUTL [ttcaaybehng thee impithoutpue to
terminals HB of the image sensors DUT into contact with the contacts 61

EBithe tobt HEAPBE SeRRTHALLINES P HGRTEERAMP I GfdRE 6T tRE Short
r{R208 SeNFOLS RUT; framdhe. Jightsouge 80pand. while S0ing-senitpUl s own)

and output signals

and image processing system 90 of the image sensor test system
100 correspond to an example of the selecting means of the
present invention.

[0067] Note that while not particularly shown, this loader
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 tc the image sensors
bafore 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.

[0069] 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 light source 80 to test the optical
properties of the image sensors DUT. It can bring the
_input/outputterminalsEHBOftheimagesensorsDUTintocontact

with the contacts 61 of the test head 60, emit light to the

WZI....



between the contacts 61 and image sensors DUT so as to test whether or
not the amounts of light received by the image sensors DUT are constant
and other optical properties of the image sensors DUT. The contacts 61
are provided with openings 63 at their centers to enable light to be
emitted to the light receiving surfaces RL of the image sensors DUT.

l[00&% First, exglainin the test head 60 used in the tester 40, as shown
1 E1G. § ShifstdPReat! 68 fECohfigtrdd By 166G dFPRARH ot Trom the

coptacts §l-are arangged inworaws, fﬁ‘ﬁ]‘é"@ colimns FRese ARt signals

arranged so as to substantially match with the arrangement of the holders
kst e ite b ygpl aipe tl acdriadtlaramd3 iNetpthatinsElGs 90T theofas to test

ontacts 61, the rear side two contacts 61 are concealed by the front side
D COaREs AL S0 BN EGrRACIS BT Brb SHOWFE f007 1 P toREaRn SoF s

Rjrargrovided Myth-plytalities QF .copiact pins 62- Jhese £ontack PiNSH2; 15 4o

are arranged to substantially match the arrangement of the input/output
gernmimaks BB0f i mnagensentsoss DU Teekthe devicédyperid oectestetings 63
007%] This test head 60, as shown in FIG. 3, is detache_\bI{ attached to

£

%the i80S sSRBOFESt SysteRPED o b5 %5 fill it Rspeifivid- 2 FormtedHethbi 9bt
rable;12 altheimage senger gst system,1Q, I *geegoi&#%t%&ras shown

in the figure, are electrically connected through a cable 71 to the tester
[T 7f0073] Furihes tin thepimagei sensorctest systend 8 aeocarding the tester
tothepresent embodiment, as shown in FIG. 9, it is made possible to emit

‘it ABNTBEIBR tthé fight réceitvihSsurfitEs 2D H b te fREge sured by
aSHBLIKPHT Dy ouming apenings 63 atihe substantial, caers 9ting, ; roys

contacts 61 of the test head 60. The openings 63 have sizes of extents
aemhbimg visubkrecognitioasof thee arranged so as to substantially
matchwith the arrangement of theholders of the later explained
contact arm 43. Note that in FIG. 9, of the four contacts 61,
the rear side two contacts 61 are concealed by the front side
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 arrangement of the input/output
terminals HB of the image sensors DUT 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 so0 as to fill the
opening 11 formed in the table 12 of the image sensor test
system 10. The contacts 61, as shown in the figure, are
electrically connected through a cable 71 tc the tester 70.
_[0073} Further,intheimagesensoftestsystemioaccording
tothepresentembodiment,aSshowh;ﬁ1FIG;9,ji:ismadeposSible

to emit light from below to the light receiving surfaces RL
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light receiving surfaces RL of the image sensors DUT from below. [0074]
When a change in the device type of the image sensors DUT results in a
change in the shapes of the image sensors DUT or the arrangement of
input/output terminals HE, this test head 60 can be exchanged with
another test head suitable for the changed image sensors DUT so as to
enable a single image sensor test system 10 to handle tests for different

Ofy hEL IR LR EEINU P d075) ke 98 A0 8fahé inthfesersbpntial
em:10.,accordi he pr e ' owp,in F .
Canéz %Sé%]flg S%V%é%cﬁ \%ﬁﬁéa Eg t%};’}gge 8 %%@iﬁ{ggﬁjsréel?ﬁisg%% %gﬁgmgs
681 lablectosamit ighttvesticaly- downwpndiand isidesigneddo @nabledthecf the
emission parts 81 to simultaneously emit light through the openings 63
LigPied Bhé CoRtel SR pth8light FoGiMRPSUFfaBES RS WF thé¥egypelow.

[ Sensoﬁﬁu%gg@hba% ?iemf't(;%?gér’]‘ie%&eséegg%og@ {8 fi{rrﬁéggffgg sors

41 0 t]he tester 40 Is comprise “axial diréction fail 41 to the

Diable-22 of the image spasQdeshsysiam 4028 pre-dast tdfer gaZablestosors
slide in the X-axial direction along the X-axial direction rail 411, and a

Dpdsttediufiararaigblens sl imuegramy Wiiktihis pratest Hiffer #dim test
the X-axial_direction along the X-axial direction.rail 41.1.. 0077 ] This first
h%aﬁl:réw?( ?Saa %.e %ﬁ%g%%egaeb%ev%l%h ano%%erates]t }{ef)%‘]sluﬁ:a£§e for

u 1 esign 0 recelve Image sensors

tHanspeiakby the lpadesnse Y movegent sdewcerddipdhg tesieg 40 atmage
the pre-test buffer 412, slide -23 them along the X-axial direction rail 411,

S Ghg SUpPKIReRY 36 tie EBntartizemdias Furthr ifBrdesigned e Bkes of
iI%fater@theé[%%t tosregﬁ%/e the image sensors DUT discharged by the
cortactarm 2§ at the post-test buffer 413, slide them

[0075] The tester 40 of the image senscr test system 10
according to the present embodiment, as shown in FIG. 3 and
FIG. 9, is providedwith a 1ight source 80 having four emission
parts 81 able toemit light vertically downward and 1s 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 fo
slide in the X-—a;;ial direction along the X-axial direction
rail 411, and a post-test buffer 413 able to slide integrally
with this pre-test buffer 412 in the X—-a_xiai direction along
the X-axial direction rail 411.

{0077} - THis firét buffer 41 is de'si'gllnled tQ beableto r_ecéive
image_ sens’ors_DUT' ffanspofted by th'e loader use YZ movement

device 33 to the tester 40 at the pre-test buffer 412, slide

_23_



along the X-axial direction rail 411, and move them to the operating
region of the later explained unloader use YZ movement device 51.
[0078] The surfaces of both of the pre-test buffer 412 and post-test buffer
413 are formed with recesses 412a, 413a having sizes able to hold the
image sensors DUT. Note that the edges of these recesses 412a,
413amaybe tapered to facilitate holding of the image sensors DUT in the

F s s 215, A1 [05767 The See6hd Biffér4c is%dids cBRfprisBRRKE them
the first buffgr4L.0f anXzpxial giyeetion rail 421, a piedest, bufferd22, apie,

andapost-test buffer 423 and is designed to receive pre-test image
sértsors OUET freatthetloader aser¥ Zonevément deviced3Fabilie prestebhrged

buffer 422 and sugply them to the contact arm 43 and to recejve tested

¥adB SeneBsAH T Bt the tomtsc Mt &5d oV tiern 10 the L 1de them
operayng reoion of {he uplaader vse YZImeverment device 81.[0080)IN: 5 the

the image sensor test system 10 according to the present embodiment,

by praviding thedworbofféisedla 42 rwhilp 1 eithres dl:thedaseariseedftimo vement
buffer 41, 42 is supplying the contact arm 43 with image sensors DUT for
fit%’t’iﬁfj,ethéjother second or firstbuffer 42, 41 can receive pre-test image

$8sass DUT fiom dhe laader yse ﬁﬁ)g%o}é%m&% ice 33 prelisePana 1 5 ang

tested image sensors DUT to the un er use YZ movement device 51,

50 #he-test efficigieyrof ledmage sersdrteshsystess 30scandes, raised. having
Note that the number of the buffers 42, 42 is 24 not limited to two and

st se ahitdbly St it cEBRIAMRIGIF YRE fstingiimbriReihaget he edges

geNIRLRYL £lg JAU81] e £PRIARLAIMAS, B3 spaw B FIEy £ANHG aing
3, is comprised of a Y-axial direction rai 331 xed to the table of the
tnflagensenisns dest systest 0pgmaovableheatedazsakle 412a, 413a.
[0079] The second buffer 42 is also comprised, like the
first buffer 41, of an X-axial direction rail 421, a pre-fest
buffer 422, andapost-test buffer 423 and is designed to receive
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 other
secondor firstbuffer 42, 41 can receive pre-test image sensors
DUT from the loader use YZ movement device 33 or discharge
téStedimagesensorsDUT1xatheunloadéruseYZﬁmvementdevice
51,so the test efficiency of the image sensor test sYstém'IO

¢an be raised.'NoteIthat the numbér_Of the buffers 42,_42 is
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to slide in the Y-axial direction along this Y-axial direction rail 431 and

having a Z-axial direction actuator (not shown) able to slide in the Z-axial
direction, and four suction pads 433 able to hold the image sensors DUT

by suction. The four suction pads 433 are attached to the bottom surface

of the movable head 432 so as to substantially match with the

arrangement of the four contacts 61 provided. at the test head 6%%%082 :
e EAROEE S KB 00 BOtHS ShE o6 G Be ey RORABIF S v £
image sensers QU T lt isrdesigned, 1g be ablesto.simudtanequsly press the

four image sensors DUT supplied from the buffers 41, 42 against the
dobtakcts 61 ofl tise testheat 63;théd simaltaheously distharge thatedtéd - 3/
DUT to the buffers 41, 42. No

four i ) t whil t
R RO Tk bl PLAH A5 D bo o ed By Kb L
heyfer and tﬁméa%ﬁs%ﬂst%&nﬁée%t% thermal-stress gppled by avle

the above-mentioned heat plate. [0083] Unloader 50 The unloader 50, as
shewd eF6. Phand FHG1 3 lisicompiset eflamgnidadefusex¥Z1 direction
movement devjce 51, an unloader use invertin devicetgia‘%unloader us

AW T Rt s A T o i Yy
Aesigned to bg able to,unipad testedimagesensors, DY Edischarged on pads

from the tester 40 from the buffers 41, 42 to the sensor stacker 20. - 25
4B084[pThe anloadéruse ¥ Z moyemeahdevice BUTirthessame amay d8se four
the loader use YZ movement device 33, is comprised of a Y-axial

SectiBh ralPSEL fixet fFtheXhbRTESK the ihdGe "Ensoftedt y&teh 6, “0e
b PayaBleiead Sl supportedmovahly 4 (he X axialpirection, alonddhe
Y-axial direction rail 511, and four suction pads 513 supported through a
at-axiatdirectiorof the four contacts 61 provided at the test head
60.

[0082] This contact arm 43 is designed to be able to
simuitaneously hold four image sensors DUT. It is designed
to be akle to simultaneously press the four image sensors DUT
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
net 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 ¥IG. 2 and FIG. 3, is comprised
of an unloader use YZ movement device 51, an unloader use
inverting device 52 (unloader use inverting means), and an
unloader use XYZ movement device 53 and is designed to be able
.tc'_.u'nl_o_ad tested ima'gé' sensors D{J:VT'di_'_s_."charged frém_ the_.tester

40 from the buffers 41, 42 to the sensor stacker 20.
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actuator (not shown) at its bottom end. [0085] This unloader use YZ
movement device 51 is designed to be able to move image sensors DUT
discharged from the tester 40 from the first and second buffers 41, 42 to
the unloader use inverting device 52. It is designed to be able to
simultaneously move four image sensors DUT. [0086] The unloader use

inyeriing devige 52, in the same _way, as the above-mentioned loader,yse
TG devie 32 et ot B ROIAB ST Lompriset ofa s ="

wasMhertpvidediwith few suctipnnazzies, adetatiommechanisbnp2d sed of
for converting linear force supplied from an air cylinder to rotational force

Sy ad%éR AridlpiRiehiAechanisnt AhdfiaRikd-ehefirst Abler 52 P fotdte, 1mage

and a second holder 523 comprised. o late me g r formed with.four
o Ph b dioF i TRk GBIod 53 MO b gD =Py

isersersyDUN it sporteday e ublegder dise-¥ £ faaveneatdevieeral ats 11,
the first holder 521 by suction, makes the first holder 521 rotate 180 by

ahe fotatonurddhamiBars22] thetipsleadest thexnictibroafidaliéps thé rection

ima esoeps gso U'Sl'ﬂntont?eart%c%sses of tpse second holder 523. Due to
atﬁis, lat%eco es possf%e o unloa Slm%%E BRsGEDUT tested in the state

Wity their lightieeelvintosiytacessBLytaGiRg dewnward {q the Senserdesigned
stacker 20 inverted so that their light receiving surfaces - 26 RL face

tgprardo[0988] Ty anlowdty gsaXYZanidvenémtateviceess i3 contprisédgster

f g Y-axial diregti il 531 fixed tothe table 12 of the j t
Y SEG AR X R MBGGS FF S S pRdTac to bl o S cader

ulhle Ya¥iakdireciionalang. the Y-axialidirestian faikellk & mevahledead

533 supported to be able to slide in the X-axial direction along the X-axial
simultaneously move four image senscrs DUT.

[0086] The unlcader use inverting device 52, in the same
way as the above-mentioned loader use inverting device 32,
is comprised of a first holder 521 comprised of a plate member
provided with four suction nozzles, a rotation mechanism 522
for converting linear force supplied from an air cylinder to
rotational force 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.

100871 Thisunloader use invertingdevice 52holds the image
sensors DUT transported by the unloader use YZ movement device
51 at the first hoider 521 by suction, makes the first holder
521 rotate 180° by the rotation mechanism 522, then releases
the suction and drops the image sensors DUT into the recesses
of the second holder 523. Due to this, it becomes possible
to unload image sensors DUT tested in the state with their
- light receiving surfaces RL facing downward to the sensor

stacker 20 inverted so that their light receiving surfaces
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direction rail 532, and four suction pads 534 supported through a Z-axial
direction actuator (not shown) at its bottom end. This unloader use XYZ
movement device 53 is designed to move and sort the image sensors
DUT inverted by the unloader use inverting device 52 on to the
classification trays of the classification tray stackers 22 of the sensor
stacker 20 in accordance with the test results. [0089] Below, a test of the
Ri%@%%n%i‘@@@T by the image sensor test system 10 according to the

(5581t embodimentyl e sxplalped [00901 st 1e: 108488 YSLISYE -4 5
movement device 31 uses the four suction pads to pick up four

cifhager sensiord RIIT «cartied on=a suply tray:afdhe supply tray stacker 28 the
of the sensor stacker 20. Note that the image sensors DUT are carried

1@ e QPP ray APihestateatitt theirfyht réceiviy ShiFress mt fakihh 32
s;ﬁ%‘%%@t 1099 "ﬁ%xt[%%ﬁe' o,_agegyg%%% hened %eé’ic%vi’%ém%’%n;%% ong

our Image sensors to position them € suction nozzies

tihe firshalder 321 of thesleades use dnvertingodavice 32 thermreieasemorted
the suction of the suction pads 314. Simultaneously with this, the suction
CRob a3 Fof $id frader the ikverihg Helideest saumt sdeiuh AR, dsaxial

ownin FIG, -2 , hold the four image sensor T by the firs
d%%ﬁvg}% Dolf‘ﬁ]ll EB(?Q ancg %ou su&:mcl %%%&Jﬁel%ﬂﬁgte& through

e loa use inverting device .

amovemest deviee clrives the-aii yldern 324 shihimlpader use inyerting: end.
device 32 in a direction causing the piston rod 324a to extend, whereby,
T4 ShEWhIA $4G. BBE thdFatk Yeara2kiand gaidesbbdy 322¢ aligd alongove

I QU5 3200 Y ox i Sl 0 e 90 R oo
inverting device 52 on to the classification trays of the

classification tray stackers 22 of the sensor stacker 20 in
accordance with the test results.

[G089] Bélow, a test of the image sensors 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 facing upward.

(00911 Next, the loader use XYZ movement device 31 moves
the four imagé sensors DUT to position them at the suction
nozzles32U30fthefirstholderBZlofthélOaderuséinverting
device 32, then releases the suction 6f the suction pads 31l4.
Simultaheduslywiththis,fhesuctionngzzles321boftheibader

use inverting device 32 start suction and, as shown in FIG.
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first holder 321 holding the image sensors DUT rotates 180(first inversion
step). [0093] When the rotation of the pinion gear 322a leads to the first
holder 321 rotating 1800, the four image sensors DUT held by the suction
nozzles 321b of the first holder 321 are placed in the recesses 323b

formed in the second holder 323. When. the recesses 323b of the second"
holder 323 hold the image sensors DUT, the suction of the first holder

31 S it WagdeBRseBIUST rerfcasedD[BDIay ThEemags sensersder 31

UT.inverted by the loader use, inverting device,32 in this way so that

Ot%ei%&het‘lr%%ce%yfngugﬁrfégevseﬁf%élc% L%gvb’alr%ea%%s[;pplied through the
loaderiuse Yidnevemest feviee 33 angihe festarisecongreufiers 4y #2nder
to the contact arm 43. [0095] Note that the loader use YZmovement .
Hehieé 33 hbford egickity Uphe imbgeisetisepsIBUMiAve EE By iRS causing
lpader, use__invertjn vige 32, yses the camera 334 to ohtain an im

O A Gl ACor A iige SAhER DU aBhG So0] oHE: Tees: 6
HArmatirngs processsdhythauimageRrggessing systeme 30 imigleriily guide
the device type of the image sensor DUT. [0096] Further, at the time of
TadvemeRAtbyrthelicaderauseal28 e ictendermaievicer33 tthe gpiaying Jear

0zzle, 34 sprays. nitrogen gas toward the image s rs DUT to clean
Rt e BT S A RE R e i SToore BUT. Y0007 on s €2
qtherhand, alter ransfering the inveited, ipage sensars DWW aligates
loader use YZ movement device 33, the loader use inverting device 32
idrfves fihe alr cidingers 322 irs& elirketion causing the piston rod 324a to

IS ol o ctiiny 922120908 e ISEa, o <o

the first holder 321 rotating 180°, the four image sensors

DUT held by the suction nozzles 321b of the first holder 321
are placed in the recesses 323b formed in the second holder
323, When the recesses 323b of the second holder 323 hold the
image sensors DUT, the suction of the first holder 321 on the
image sensors DUT is released.

(00943 The image sensors DUT inverted by the loader use
inverting device 32 in this way so that their light recelving
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.

[06085] Note that the loaderuse YZmovement device 33, before
picking up the image sensors DUT inverted by the lcader use
in've_:rting device 32, uses the camera 334 to obtain an image
of a back surface of an imagé sensor DUT (imaging step) . That
image information is p:ocessed 'b'y. the image processing -syS?:em
90 to identify the device type of the image sensor DUT.

[0096] Fu'r'th_e'r,"at the time of movement by the loager use
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the first holder 321 to the initial state shown in FIG. 6A. [0098] The
systembrings the four image sensors DUT supplied through the buffers

41, 42 simultaneously into contact with the four contacts 61 of the test

head 60 by the contact arm 43, emits light to the light receiving surfaces

RL of the image sensors 61 from the emission parts 81 of the light source

80, and, while doing so, inputs and outputs electrical signals through the
TCoMacts BAEnd bR iPut frmisRE NE BEResT ltﬁegtés%é%rﬁaféna tf&ogen

' DUT i ' i _—
eSO T e e e arets SR

dnage sepsars RYTHiest isiap) (DO rthiTtest, the tester 70 inputs
electrical signals to the image sensors DUT in accordance with an input

IR of elcritRIsigRRB LA Pondiieto tHeedaAe ipedfithe imge ted
.sensars DUT identifj y the, aboyve-mentioned i e pr in :
R SR S T s EEC G Tsclite Bo ARIC ot o ik >

Sys y, In this tes?, the source emits light to

deeeivingsrfaces Rinobthe image ssensersUTrinassordance witheanl inder
emission pattern corresponding to the identified device type of the image
3Sehsdrs 2 291 DEFTL LI 00R s itade Seiisbps DU T iished Beithg tE8§te82CT

by.the test head 60 are moved by the firstor secand buffer.41 and
TGS DB BT AOVRLS ST e Badeh 1o VAR L. ePares

faaviee,a2; {0301 Next dherndoadsr tispdayerting-avice bZpigks vpthening
image sensors DUT by suction at the first holder 521, uses the rotation
thecHamismh 322 derotathé dirstholder1 528 by 180t plates e senddrs- ©A-

(R das gecondholder 523, e Ielenses e SYoHon S0 AR DB Pavupo - o
through the buffers 41, 42 simultaneously intc contact with
the four contacts 61 of the test head 60 by the contact arm
43, emits 1ight to the light receiving surfaces RL of the image
sensors 61 from the emission parts 81 of the light source 80,
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).

i00e9] Inthis test, the tester 70 inputselectrical signals
o the image sensors DUT in accordance with an input pattern
of electrical signals corresponding to the device type of the
image sensors DUT id_entified'by the above-mentioned image
processing system 90. Similarly, in this test, the li_ght_ source
80 emits light to the light-_xe&:eiviﬁg: surfaces RL of the image
sensors DUT in ac:c:o"r'd'ahce with an emi.éSion pattern

cotreSPOnding tothe identifieddevice type of the image sensors
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sensors DUT so that their light receiving surfaces RL face upward
(second inversion step). [0102] Next, the unloader use XYZ movement
device 53 moves the inverted image sensors DUT to the sensor stacker
20, 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
¥&KUits, the device type of the image sensor DUT identified by the

-mentio [ r ' 90 i nsi
B her hh g o e g ot 3y ehe
trapsferdngithetinyededdmagersensors DUT 40 the urloadet usefY2r 41, 42
movement device 53 rotates the rotation mechanism 522 by -180 to

Prshare IsrafeTnVe8ioh o MRY STEKR iS5 déifsord DUT by fettififGtifr use
{i%s‘;&g deIr1 52c]i Jo ii(t:se ingt'gall state (see FIG. 6A). [0104] As explained

above, i ?mage sensor test system according to the present

eothodiment imarts, thehmagelsengers AH indhestdtegvithetheirdighe picks
receiving surfaces RL facing -30 upward by the loader use invertin
evide 32 BE drathRFOightiEden Péiitfaces Rt fAdeddwhward, 521,

the inverted image.sensors DUT.into act with the, contacts 61 .of th
i
B R e D ey iR Badls P o der

ivertsthestesjed image sensars BUL-By therunloades iaepYerdings23, then
device 52 to make their light receiving surfaces face upward for .
Eloz@ies [DRe5FDubiethiso the irhhgs sbivsbrs éaY B tebierl inapEed 1mage

WHghaccuia@tests eavbe pedarnedy) |

[C102] Next, the unloader use XYZ movement device 53 moves
the inverted image sensors DUT to the sensor stacker 20, 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 9C is alsoc considered.

[0103] On the other hand, the loader use inverting device
52 finishing transferring the inverted image sensors DUT to
the unloader use YZ movement device 53 rotates the rotation
mechanism 522 by -180° to prepare for the inversion of the
next image sensors DUT by returning the first holder 5Z1 to
its initial state (see FIG. 6A) .

(0104)] As explained above, the izﬁége sensor test system
accdrding to the pres'eﬁt embodiment inverts the image:s_er;sors

~DUT in the state with their light receiving surfaces RL facing
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[0106] Further, since the image sensors DUT can be tested in the state
with their light receiving surfaces RL facing downward, it is possible to
provide a light source 80 under the image sensors DUT separate from the
handler 10, so the design freedom of the handler 10 and light source 80
is greatly improved and increases in the number of simultaneous

measurements can be easily handJed.%O Q7] Further, sincg,the handler hej
B T o o BE0 ahd Soparae Mhdcs AT e g gty cheir

soyiree ik dhe handerlrbecomerunneecessanieadacopizalgd Witk theverted
case of the handler 10 itself being provided with a light source, the

R Rresorbsth thE hahtller 1008HHE lightsoldrbe pBAmpEs 61 of the

simplified. | c%gg; tally, in the ahove-mention mbodiment, the case of
e Foct a0 B0 Buing BrouRet Atk TP et 61 Shititanceady ™"

pregeringdeyr davgesnwas explaired.duk &he presest yuendes isUotby the
particularly limited in the number of simultaneous measurements. The

Wuketsete st gpeuitaiesusime aderdments can be ket inaddordemiet WRESIVing

31 need. In Pgrticular in}_;l&e J;__Jresent inveégtion the greater the number of

Sslfrﬁuﬁé:r?esous rﬁgaéllﬁg%ents,?ﬁe Hﬁ)rg? r‘ﬁlélﬁl(able the above-mentioned

[&ffegts; distinciiye tedherprasent dveniion. {0L08) Notedhab e abev’l in the
explained embodiment was explained to facilitate understanding of the
Prasenvihténtidre Bndwasiotdesciibbd do dinitiihe pre8éntfimvéngoiownward

Theref ore, tg elements, disclosed in the_above-mentioned e bgdf'mentb .
RAIRS A MRt RCCHCRIE R S S Avale TG ARAGH s L * oA being
declnrical 350peef the RiesaRiyRveRtian, 01091 EQk-examplep i herformed.

above-mentioned embodiment, the image sensor test system 10 was
[&dined as Bstihgémageince the image sensors DUT can be tested

in the state with their light receiving surfaces RL facing
downward, it is possible to provide a light source 80 under
the image sensors DUT separate from the handler 10, so the
design freedom of the handler 10 and 1ight source 80 is greatly
improved and increases in the number of simultaneous
measurements can be easily handled.

{01071 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 handlier 10 itself being provided with a light source,
the structures of both the handler 10 and the light source
80 can be simplified. Incidentally, in the above-zﬁentioned
embodiment, the case of the test head 60 being provided with
four contacts 61 and simultanedusiy measuring four devices
was explained, but the present inventiocn is not p'articul_arl.y
limited in the number of si’muitaneo’ﬁ's meas.uremér'its . 'T'h_e number

of simultaneous measurements. can be set in accordance with

_31__



sensors DUT of the type with input/output terminals HB led out in the

same directions as the light receiving surfaces RL, but the present

invention is not particularly limited to this. For example, it may also test
sensors of the type as shown in FIG. I0A 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 from

RRE fightifecBriifgisiHatts RID NGte thataRe REnssrsesfthetypd 8BRoWh feter

éﬂ@-rﬁ%%@%tf‘.r%%@”@é’ﬁ@&?é%%@s@% gﬁﬁts‘io@tﬁ‘gt %ﬁ’ﬁ?éhﬁemarkable
contacts at the time o testing, So ItIs necessary to provide the contact

e with vppereantaeis sareond the sdctionipadsiand tse tiesemppesnt
contacts to indirectly electrically connect the input/output terminals of the
liméaRye lsepBers and the contact pins of the contacts. [0110] Further, in the

appys mentiqued speglic example, \when desiring to sigfe dhe desied .
inverted state Image sensors In t%e inver eopsta%e In the classification tray

staakers 24, tvda di9 pessible trieonfigiel theysystemd® addidanallyvention
provide a conveyance path bypassing the unloader use inverting device

2yl Wpthisdasde 3RE Haodrntagklis bblafeatksahs Lptownlofeftagaie fore,

s§pellion for storing e Inade sensars e, dassiigation YA St8CkERen
can be 1reely selectea. urther, when € Image sensors may be

isteraddn therinesteghstater i icRessible tocopfiguredhe system 1o DMitunder
the unloader use inverting device 52. [0111] Further, in the above
téeldincdpifboliriePtheo Explanatore®as pivieniging aspecific

LS o g sensas s feee e M SERTANC <o
ideMce S2nwben itdsrecepsapniolnvert glesrgnicidevices Pthlsting image
sensors DUT of the type with input/ocutput terminals HB led
out in the same directions as the light receiving surfaces
RL, but the present invention is not particularly limited to
this. For example, it may alsc test sensors of the type as
shown in FIG. 10A with the input/output terminals EB led out
from the sides or sensors of the type as shown in FIG. 10B
with the input/cutput terminals HB led out from the opposite
sides fromthe light receiving surfacesRL. Note that the sensors
cf the type shown in FIG. 10B structurally cannot be brought
into direct contact with the contacts at the time of testing,
so it isnecessarytoprovide the contact armwith upper contacts
arcund 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.
forioy - Further, in the above-mentioned specific example,
when desiring to store the tested inverted state image sensors

in the inverted state in the classification tray stackers 22,
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than image sensors stored in a supply tray stacker 21 at the contacts 61.
Further, it is also possible to configure a system to provide the
above-mentioned unloader use inverting device 52 when desiring to
invert the inverted state electronic devices to their original states. Further,
in the case of the electronic devices, the light source 80 is unnecessary.
Accordin% tq this, even if the up-down orientation of the in _ut/outrgut

ErinBRS BRSO SRR & iLRS GAREEBhé Stipply Ta5 stack&e v 1de
2Lailess oo akal Yo oaniants, (esing:ds pessible,uihout dioblem A ce

a result, a test system able to handle various types of electronic devices
Zan Be redlized: 2 88, CliadMSva Areigragessehdor testdysterh Brimging-down
input/output terminals of an image sensor into contact with a contact of a

FESERERT: et GG F IR ligitreE&0inGRSrai oY BaRF IM&age Sefsar T0e
o8 & Hght spurse apds while 4oing, s, é%“ﬁ@@é%'é‘%{ﬁ”s@l%@@éi&@' Further,

signals between the contact of said test head and said image sensor so
varseto telsethienepticat qorepertien@f shiel intagessenisortdad image sedsertate,
test system provided with at least a pre-test sensor stacker for storing

JiFnan% BSOS Ierbie t%%ﬁrfgi,%ﬁd‘épﬁsé WE%gtﬁe%fﬂé tfontﬂi]ﬁe}"ﬂh]goader
ﬂgiqmls‘?pﬁgr %}éqpﬂgg frgp said pre-test stacker so that said light

receiving surface of said image sensor faces downward, a contact arm for
[picking up anBunatiag aninvertes staiednage sarnsordnveriaddiynsait, the
loader use inverting means and bringing input/output terminals of the

SHiPEE Stee iRt & 1SERBOHHD B ciEar ohtaB MR A Bitact b Saig" S ©F S
g st hEagl AN NLOGder S IVErting Means [r gvatind.an iMage on £ i gured

to provide the above-mentioned loader use inveriting device
32 when it is necessary to invert electronic devices other
than image sensors stored in a supply tray stacker 21 at the
contacts 61. Further, it is also possible to configure a system
to provide the above-mentioned unloader use inverting device
52whendesiringtoinvert the inverted state electronicdevices
to their original states. Further, inthe case of the electronic
devices, the light source 80 is unnecessary. Rccording to this,
even if the up-down orientation of the input/cutput terminals
HB of the electronic devices carried on the supply tray stacker
21differs fromthatofthecontacts, testing ispossiblewithout
problem. As a result, a test system able to handle various

types of electronic devices can be realized.
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sensor finished being tested so that saidlight receiving surface of said
image sensor faces upward, and a plurality of post-test sensor stackers
for storing tested image sensors inverted by said unloader use inverting
means. 2. An image sensor test system as set forth in claim 1, wherein
each of said loader use inverting méeﬁﬁ@gd said unloader use inverting
means can simultaneously invert two or more image sensors. 3. An

image sensgr. tesh systenras: set forBin glaim 4w op 2 wherein eaghmef cutput
said loader use inverting means and 34 said unloader use inverting
taneanshas af least Afitdthcldes able to-kold Antiftage'sensor arelid2ct of 2
rotation_mechanism. for maki aid first holder rotate. 4. An image ,
) d
L Ensor (o4 Syl S TOH i S 3, hherin Soid St Pl Fasd °2*

1 rfaigton BnzZle ableste hold iayhinage: senrsos by suetan.&. Aniimages,
~ sensor test system as set forth in claim 4, wherein said first holder is
1 rexehangeaisie Withdnbtive E st tolder haviag alsudtiohiiozz|é dfferent act of

- from the sustion nozzle_of that first nolder.sp,a5 to match with he size.gr. .
sjhape of said Image sensor. 6. AR image sensor test system as set fort

p 4 gAYy onesobalaimsi 3 ta hawbereim said rotation mechanism has a pinion
gear supporting said first holder and a rack gear intermeshing with said
pinion gear aRdEoHVRRS IFRAF fofcesstipplied {6 s4id fackigeartot i at least

rotational fojcg s 25,10 make S31d st holder jotate. T, Aage SENS0, o

test systemaagsret forth in any one o Ims 3to 6, wherein
before testing,

a loader use inverting means for inverting an image
sensor supplied from said pre-test stacker so that said light
receiving surface of said image sensor faces downward,

a contact arm for picking up and moving an inverted
state image sensor inverted by said loader use inverting means
and bringing 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 finishedbeing tested so that said light receiving surface
0of said image sensor faces upward, and

a plurality of post-test sensor stackers for storing
tested image sensors inverted by sald unloader use inverting
means.

2. An image sensor test system as set forth in claim 1,
wherein each of said loader use inverting means and saidunlocader
uge inverting means can simultaneously invert two or more image
Sensors.

3. An 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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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 image sensor test system as set forth in claim 7,
wherein said second holder is exchangeable with another second holder

formed with a recess different from the recess formed in that second
ot B 3205 Fodti IV A S8 P o Gl ME sinkor S5 L de
N1 iENege:5easah teakystenhas sel fRrth anvqne Abelalms 240Br making
further provided with an imaging means able to obtain an image of a back

sutfacé of shidimadersansbrsiter being inverted by said loader use
invertigg means and before being supplied to said test head, 10. An

image sensor test'sy&ent ‘SQ%@HOW\%E FAiE i fHhet Providsd Wit a 12

y,h@@%&game@ﬁf@rﬁpgﬁi%%@mﬁéi% %@%ﬁ&ﬁ'iﬂeﬁ%@gﬂﬁﬂi@mo hold
said light source and an input pattern of electrical signals input from a

agoniar ¢ sarntest: hexd ased on image information obtained by said
imaging means. 11. An image sensor test system as set forth in claim 9

or 10, Turther ProtiadGnits B8R EING e am¥ 3ol IB&iRF L kel sedsarlain
stapkertorvaloading 5aid HRagR seNSU L oM, ARANG, S, PIWAIYAf £1 gt

tested sensor stackers based on device type iriformation obtained by said
hmbdinghmeang anshetdssificaticreidodmafien efithé test résubadi2i dntestzzle
hod for an image sensor which brings input/output terminals of an

me ,
Sinagaidensor fito RBHEREWRR o Bofactisitest hedd, it ittt t63 Share
olight feceiving surface Lof said image sensor from a light source, and,

while doing so,

6. An image sensor test system as set forth in any one
of claims 3 to 5, wherein said rotation mechanism has a pinion
gear supporting saild first holder and a rack gear intermeshing
with said pinion gear and converts linear force supplied to
said 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
0of claims 3 to 6, wherein

each of said lcader 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 image sensor test system as set forth in claim
7, wherein said second holder is exchangeable with another
second holder formed with a recess different from the recess

formed in that second holder so as to match with the size or

shape of said image sensor.
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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
sensor, comprising at least a first inversion step of inverting an image
sensor before testing so that said light receiving surface of said image
sensor faces downward, a test step of bringing the inverted state image
sensor into electrical contact with a contact of said test 36 head and
emitting light on a light receiving surface of that image sensor from a light

source'to te&fthd Gitical propertiés” of thatimadesensor, dritfa ge&@n%“y one

o iversion step of inverting the-tested. inverted state iMagesensos sedhat ap1e
said light receiving surface of said image sensor faces upward. 13. A test

tenethod for an imagesseriser as sét forthfiactaint B2 hdldingandensor after
simultaneously inverting two or more image sensors in said first inversion

Petaland €51 $etond inverSion §t&l 147 FteStfetiod for BRimaganc Petore

L SeRsorAssetfarth in,claim 412 ar. 13, fudther comprising, before said test
step, an imaging step of obtaining an image of an image sensor to obtain
deviceCtypetinfdrmations 455 Atesemethod formmnaimage-sénsartasisec laim 9,
forth in claim 14, further comprising a choosing step of choosing an

Eehfibéin° paiterior iight Sriittédt from Said Tighrsotirce ARG anTiRpal: = 95107

pzﬁ’@@%%ﬁo@e%@ﬁks@ﬂ@&j%@ ff(?;rBr@ %%@aCt:&fg'é?ﬁd test head, H@S%Qﬁ input
on the device type information obtained at said imaging step and, in said

p dast step cemitting tighttoltheilight teceiving tstirface ofsaid ndge Sensord test
in accordance with said emission pattern and inputting and outguttin

h%@e%tﬁéglesqgﬁglslggt%elﬁqformatlon obtained by said i aglgg means.

il. An image senscr test system as set forth in claim 9
or 10, further provided with selecting means for selecting a
tested sensor stacker for unloading said image sensor to from
among said plurality of tested sensor stackers based on device
tyvpe informaticon 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 senscr 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
sald test head and said image sensor sc as Lo test the optical
properties of said image sensor, comprising at least

a first inversion step of inverting an image sensocr
before testing so that said light receiving surface of said image
sensor faces downward,

atest stepofbringingthe inverted state image sensor

into electrical contact with a contact of said test
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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 set forth in
claim 14 or 15, further comprising sorting tested image sensors based on
the device type information obtained at said imaging step and
classification information of the test results. 37

head and emitting light on a light receiving surface of that
image sensor 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 so that sald light receiving surface
of said image sensor faces upward.

13. A testmethod for an image sensor as set forth inclaim
12, holdingandsimultanecuslyinvertingtwoormore image sensors
in said first inversicn step and said second inversion step.

i4. Atestmethod for an image senscor as set forth in claim
12 or 13, further comprising, before said test step, an imaging
step of cbtaining an image of an image sensor to obtain device
type information.

15. A testmethod for an image sensor as set ferth inclaim
14, further comprising a choosing step of choosing an emission
pattern of light emitted from said light source and an input
pattern of electrical signals input from a contact of said test
headbasedonthedevice type informationobtainedat saidimaging
step and,

insaldteststep, emitting light tothe light receiving

surface of said image sensor in accordance with sald 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. Atestmethod for an image sensor as set forth inclaim
14 or 15, further comprising sorting tested image sensors based
on the device tvpe information obtained at said imaging step

and classification information of the test results.
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