; e3e<<LP>6t T@bl6 April 2002 - 1 ELECTRI C DEVI CE TESTI NG APPARATUS
BACKGROUND OF THE I NVENTION 1. Field of the Invention *G00002* The present
invention relates to an electric device testing apparatus f or & ARl 2 82 an

el ectric device, such as an I C chip, under a predetermn ned tenperature,
more specifically relates to an electrig device testing apparatus which can
al ways nmaintain the tenperature around the electric device at a set
tenperature even when the electric device itself generates heat during the
test and performtesting electric devices at a desired set tenperature with
a high credibility. 2. Ppgerrptl ¢Rvalcr e dtahd ebidarfyd esti ng appar at us
for testing a finally produced device, such as an ITC chip, is necessary in
a producing process of a semiconductor device, etc. As one kind of such
testing apparatuses, an apparatus for testing an IC chip undﬁNMMHMMMMMHmm
thermal stress of a high tenperature, a normal tenperature a

tenperature than a normal tenperature is known. It is because | C.giisps are
required to guarantee as a feature thereof to operate well under a high,

normal and | oWrCRARRYEPUPE. TEE JSWVENTION i ed out in such a tﬂmﬂm ﬂmmﬂmwm
Riodods

appar at us, 16 April_2002 - 2 wherein an upper portion of i

is covered with a Eha#BePif Shepdaviediti®ma seal ed space, an | C chi s
conveyed to above the test head, where the IC chip is pushed agai nSt 't he
test head for connBhei pnesand iimyiedd itdie nsiates 4 amietechedcat a high,
normal or | ow tenperature condition within a constant tenperature range.
The | C ciepscarteeptihgr abprrigestseddyy tidst it tebdcanilc s@evedei, nt o at

| east good ones and defective ones.

such as an IC chip, under a predetermined temperature, more

specifically relates to an electric device testing apparatus
which can always maintain the temperature around the
electric device at a set temperature even when the electric
device itself generates heat during the test and perform
testing electric devices at a desired set temperature with a
high credibility.
2. Description of the Related Art

A testing apparatus for testing a finally produced
device, such as an IC chip, is necessary in a producing
process of a semiconductor device, etc. As one kind of such
testing apparatuses, an apparatus for testing an IC chip
under applying a thermal stress of a high temperature, a
normal temperature and a lower temperature than a normal
temperature is known. It is because IC chips are required to
guarantee as a feature thereof to operate well under a high,
normal and low temperature.

A test is carried out in such a testing apparatus,



Along with the recent |1 C chips becom ng higher speed and nore highly

i ntegrated, however, the heat generation by itself during opgra%;ng @fs
beconme hi gher and heat is generated by itself also during th 6Apri A9
testing. Even when inside the chanber is nmaintained at a constant
tenperature, it has becone difficult toacarry out the test on an IC chip
under the original tenperature of the test. For exanple, sone generates
about 30 watts of heat by itself depending on kinds of the IC chips. Wen
testing an I C chip which generates such high heat by itself, the

t enper atyHexr etio UMl eet GoohtRoni 6€S idye testt heaselifs kentdrgd evtohid i nsi de
the chanber is made to be at a constant tenperature, so it becones

di fficuldpdih&Arfyr OptoRileal aNskheelCsphick ungerie di?itc}?ri% nesnt 894Ny
tenperature. Wien a test of an I C chip cannot be carried out under” a
determ ' e a o (Y a .em .t g abi | i of the
test dec |n§e1§é.‘;é n%ééA%??F Egég’-h§egésg§& aIF‘{ wlﬁ?elé]ﬁ]%g%#?ggéejé{%%g of an
I C chip,is high in a.hpgh tenperature test,. assum t hat .t hough a set

t enper atfdf}%h‘i%%? d}ée‘adclﬁgﬁbcéf’ggsc € 1t r?é‘da&nl%&é[ etg%ercg?%eﬁng? he I C chip
devi ce becones, 90C. Thus ,tBe t enperature on the device becones,rather

hi gher TP EHENEEt 2t efpBighur BOTRRL, OF F ARG A rePRA et 188t of
about 125C is carried out, for exanple, the quantity of heat by the self
heat i ng WH-RHRi 2| 9PN baRRhateBPerREUSE TadHSer ANR LG ChibpF i @Beto the IC
chip, as a result, there arises a possibility that the tenperature on the

| C chi p pxetevablystestedable thienabovEhiest rendheorted ebntet ataleastecti on
value (10C) is determ ned in advance by expecting the self heating of the

| C chi p gaodednébeandt de€apeigeuoneaf. | nsi de the chanber at 70C, which is
10C |l ower than the test tenperature of 80C in the specification. By doing
so, tests have beenleagrwe@dhotheagsssmy Idashige becHmeifgunegherthe | C

chi
P speed and more highly integrated, however, the heat

generation by itself during operating has become higher and
heat is generated by itself also during the IC chip testing.
Even when inside the chamber is maintained at a constant
temperature, it has become difficult to carry out the test
on an IC chip under the original temperature of the test.
For example, some generates about 30 watts of heat by itself
depending on kinds of the IC chips.

When testing an IC chip which generates such high
heat by itself, the temperature around the IC chip rises due
to the self heating even if inside the chamber is made to be
at a constant temperature, so it becomes difficult to carry
out a test on the IC chip under a determined testing
temperature. When a test of an IC chip cannot be carried out
under a determined testing temperature, it gives a problem

that reliability of the test declines.



during the test is set at 80C as in the test specification. However, when
the self heating is very high due to high integration of an Ig chj r when
atest timeis long, it is difficult to determne the correct 6W”V§¥§e in
advance and to precisely control the test tenperature of a device under the
test, such as an IC chip. SUMVARY OF THE LNVENTI ON An object of the present
invention is to provide an 16 April 2002 - 4 electric device testing
apparatus which preferably naintain s the tenperature around the electric
device at a set tenperature even if the electric device under testing

generates heat by BdgdfaTivy| nghéhetheske$® A8akt@ngalfy QUlrc digid in the
el ectric device under a desired tenperature with high credibility, and

further maice, B o afiqh NRberieheodeules beomsslng damgsthof 1) do. attain

t he above ect, according to a first aspect of "the present” I nventi on,

there i i . eleefric ] . eskhhg a r o] 1.NgQ:
connectﬁgﬁ{?%#ﬁﬁﬁé.r%é%h%%c% %ﬁgékégt;?chgegfcgﬂgogEgEngg%%kggﬂgéﬁgbably
connect ed; er, for.pushing the electric. device, against said connection
t er m nal®% rﬁcﬁ?g@] ?}bl%ocﬁ%éﬁ?etﬁ%cgﬁngét §§c&de$ﬁ83’t ghgai%&“}?(?ﬁr?}&’ﬁeor?n
termnal ; and a nmeans for ad'usting_a tenperature of the electric device
during é:hteeéjtevdrf:esd?%c%q‘%%t?$€hﬁ§v tgh@ratianoltder Seted PR Hisher .
(1-1)-In this case, it is preferable that the hole includes a ventilation
hol e f orfeP oVhel B pustier temRerahureefipsitadr abagitudtdng samanmic@dides a

tenperature adjusted gas supply neans for blow ng a tenperature adjusted
gas to out, for example, the quantity of heat by the self heating

(o}

in addition to that of the set temperature is applied to the
IC chip, as a result, there arises a possibility that the
temperature on the IC chip exceeds its tolerable limit.
Thus, in the related art, a correction value (10°C)
is determined in advance by expecting the self heating of
the IC chip to set the set temperature of inside the chamber
at 70°C, which is 10°C lower than the test temperature of
80°C in the specification. By doing so, tests have been
carried out assuming that the temperature on the IC chip
during the test is set at 80°C as in the test specification.
However, when the self heating is very high due to
high integration of an IC chip or when a test time is long,
it is difficult to determine the correction value in advance
and to precisely control the test temperature of a device

under the test, such as an IC chip.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an



around said electric device during the test on the electric device. Al so,
it is preferable that the tenperature adjusted 16 April 2002 - 5 as
supply means includes a tenperature ventilation amount contr 36 APEBROZ or
controlling the tenperature of the tenperature adjusted gas and/or the
ventilation amunt to be supplied araund the electric device during the
test on the electric device based on tenperature data froma tenperature
sensor. Also, it is preferable that the tenperature adjusted gas supply
means includes a dry neans for previously drying the tenperature adjusted

gas telbetsupPldetd ¥ Bk 1he £bEEtAtEs URNLER. el ARIKMON @radidtdith s
preferable that the electric device testing apparatus according to the

presephel REGMIAR A tBSuk@NPhE SEBe A 588! gdyeRaNBer of Qetcovering said
connection teérmnal, pusher and electric device as one. Also, it is

pref e‘&%%%é{%r{é%ge% *?aevé&”i’@ré‘ﬁé'r&?g{i’féege%éat BnQ%xSLE%Qani around t he

electric romthé tenperaturé adjusted gas supp ans is an air
taken out from rt. of.the air inside sajd chanber and being adjusted its
t enpeggflt?rr@.te\ﬁgheo%er}?%rﬁ%%lg ﬂ?ﬁhn?eﬁggr lé?ﬁ&e Pt %ﬁorcr?aqri’tgec?*’rger ature
test, or Iom1te3$§%ature test .on, an elgctric deyi ce, such as an |IC chip,
the ePedfSi%c Teite PEROTELC higHiERNPRAGF uRed8Fe res RSN F Heat i ng and

the tenperature around the electric device becomes higher than a set
t enpeMaftdy Righ £IRADIEERR, ppdeferthermaree| peeventddhieelectric

device from being damaged.

(1) To attain the above object, according to a first
aspect of the present invention, there is provided an
electric device testing apparatus comprising:

a connection terminal to which an electric device to be
tested is removably connected;

a pusher for pushing the electric aeéice against said
connection terminal in order to connect the electric device
to said connection terminal;

and a means for adjusting a tempetrature of the electric
device during a test on said electric device via a hole
formed on said pusher.

(1-1) In this case, it is preferable that the hole
includes a ventilation hole formed on said pusher, and the
temperature adjusting means includes a temperature adjusted
gas supply means for blowing a temperature adjusted gas to
around said electric device during the test on the electric
device.

Also, it 1is preferable that the temperature adjusted



16 April 2002 - 6 testing apparatus according to the present invention, a
tenperature adjusted gas is directly blown around the electric device via a
ventilation hole forned on a pusher. The tenperature adjusted 62802 or
exanple, a dry air and set, for exanple, at a tenperature specified in the
test specification, or at a tenperaturegof being added a control value to
the tenperature. For exanple, when the test specification specifies a high
tenperature test of 80C, the tenperature adjusted air is at 80C or less in
order to maintain the electric device under the test at 80C and bl own

directl Vg %i@%@é&@tihélgélégc‘%- t@ﬁb%rtatﬁ.%_tredlifér{tgi.ﬂaf&érﬁsémo@ﬂt
detecting the tenperature on the electric device, the tenperature and/or

amount  qf, 4&, { %ﬁ@ﬁ@t PoF éQh’ﬂ%ﬁ‘ii%giit Iﬁag&%ﬁiﬁtéﬁiagﬂ:ffé) Jalpd he electric

devi ce becones at e tenperature sp th est specification. The
adjustnment _of th epper. r.e _and/ar, the bl ow ng .amunt ar referably

per f or e TR T AP E P BARC ey Ple T Vet e ST fhabe

el ectric devjces to be tested_are gll jdentical, the tenperature may vary
dependi rRPRRLITR FERIRT oRRBT CLAE LElEc HEVE oA EE TNTIR TGRS CHANERR, AS
expl ai ned above, an electric device testing apparatus according to the
present §kRFEiondeeieet PrEcdePic semped adiugsy sl ates TPy i ek eBPBRERE ¢ on
close to a set tenperature (tenperature specified in a test specification),
16 Aprilseo9c.and the reliability of the test inproves. In the above
invention, it is preferable that the pusher is provided with a tenperature
sensor capablzled, detetsi pgeferbdlee tiiatr ehef dHdwpexttoire cadlipwstedand/ or an
at nosphere tenperature around the electric device. 16 April 2002 g By
det ect i ngadystipel y efpenst ineledesola iy Ry addif ruvides By edtyisgdevi ce
and/ or the atnosphere tenperature around the electric device and

control ling t&fpbeaperat HH9uaRdPOga @ e aapptiad dheuldovhag gas based

on the , . tenperature data fromthe tenperature sensor, tenperature
control I i Ng-£AN-bgest @Rl € and uniform unnecessary bl owi ng(ventilation) is
elimnated, and it contributes to energy saving. 16 April 2002 g _

(1-2) Further it s preferable that -th | e .l hcC d ! hol e
formed on theﬁg%g %F},mgﬁd tl%'e J‘tsellf?ﬁ:eerfta rﬁarbeleag-]t{]ag% ﬁlll@gn%g%gé’f%%légﬁggn air

drawi ng nmean . . .
9 testfng apparatus according to the present invention further

comprises a sealed chamber for covering said connection
terminal, pusher and electric device as one.

Also, it is preferable that the temperature adjusted
gas to be supplied around the electric device from the
temperature adjusted gas supply means is an air taken out
from a part of the air inside said chamber and being
adjusted its temperature.

When performing a high temperature test, normal
temperature test, or low temperature test on an electric
device, such as an IC chip, the electric device becomes high
temperature due to its self-heating and the temperature
around the electric device becomes higher than a set

temperature in a usual case. However, in an electric device



for drawng an air around the electric device during the test on the
electric device. In this case, it is preferable that the draw&g&w Sgin

i ncl udes a drawi ng anount control neans for controlling the d 'ﬂg unt
of the air around the electric device during the test on the electric

devi ce based on the tenperature data fLrgm-t he tenperature sensor. 16
April 2002 - 10 Also, it is preferable that the electric device testing

apparatus according to the present invention further conprises a chanber
for maintaining the atnosphere tenperature constant around the connection

t er m naltdsx Wy Cdpsart e e eatebeddayi €6 ither oty Grmacies, a 16 April
2002 - 11 \When performng a high tenperature test, nornal tenperature

test, oredyetonpes aha58steat ga8 28 @lieeldthy AWWEe arBlidl agn@n | C chip,
the electric device becones high tenperaturé due to Its self-heating and

the temeyalul £ Qe t PEaCheGLALG 1984 IRe h%%]%o’fcsaﬁ@&*}ﬁ{ 4 "3ls eESt )

tenperatiure in a usual case. Howeveér, Tn an electric device Testin

appar at according to the.present _invention, the atnosphere gas arqund the
of oot 11 T BITHTER RaBBHEERE 428 gher ComSaralY hatty, Sbf and
tenperature due to the self heating is drawn by a draw ng neans. Therefore,
the at MAThertPGEXABERG Fie e tEFDERE SR CPACE iy iRt e8E be

di scharged and the heat caused by the self-heating is taken away, and an
air adj BRRELiiCRelohe QEt ateApsrAPEratig e (fvbsisliriider 2| @eRkreldevi ce,
instead. As a result, the electric device is always tested under the
condi ti orekth@eseot bha tempesapurat.ufeoraskanyd a.elwhd [thg tésthe test
i nproves. 16 April 2002

specification specifies a high temperature test of 80°C, the

temperature adjusted air is at 80°C or less in order to
maintain the electric device under the test at 80°C and
blown directly around the electric device. Note that during
the test, by detecting the temperature on the electric
device, the temperature and/or amount of the temperature
adjusted gas are adjusted so that the electric device
becomes at the temperature specified in the test
specification. The adjustment of the temperature and/or the
blowing amount are preferably performed for individual
electric device. It is because even if the electric devices
to be tested are all identical, the temperature may vary
depending on the position of the electric device inside the
chamber.

As explained above, an electric device testing
apparatus according to the present invention, electric
devices are always tested under a condition close to a set

temperature (temperature specified in a test specification),



- 12 In the above invention, it is preferable that the pusher is provided
with a tenperature sensor capable of detecting an tenperature of the

el ectric device and/or an atnosphere tenperature around the elGApnli2002
device. By detecting by the tenperature sensor the tenperature on the

el ectric device and/or the atnosphere-tgnperature around the electric
device and controlling the drawi ng anount based on the tenperature data
fromthe tenperature sensor, tenperature controlling can be stable and

uni form unnecessary blow ng(ventilation) is elimnated, and it contributes
to ener gpdsaniengelialfi Apty | o200Re- td8t (hpB3pvERe above invention can be

i npl emented as an el ectric device testing apparatus conprising: an adaptor
to which theIpusher disofe xetvert 18h¢hipl akephereeladsid aaldy did ding the
adaptor; and a drive plate having a pushing portion for detachably

cont act pgnehie iPRRiowilddcei oh hheedaphelrdndehdomd il pusher in
e

the direction of the connection termnal; and wherein: match plate is
arr anged 9 cithe £ ¥ e h LAL N n 0N ordance, with a kind of
t he elecfrig deéfce;q%%39%$%€%P%|§%eEF§ giggkéé nn3§6%§%ﬁ5§§%ﬁ Hhd

downwar e ion of the ch plate;, and a first hole forned
on the %&gﬁﬁﬁﬁﬁgﬂggh |é§%%%Pf% %EOBBHQEEFeSRF8%§l§b d-%o1 e forned on the
adaptor, and the second hole formed on the adaptor is configured to be able
to connect to a third hole formed on a pushing portion of the drive plate.



16 April 2002 - 14 In this case, it is preferable that the sealing nmenber
far sealing a connection portion of the holes to each other is provided to
a contact portion of the pushing portion of the drive plate dBd\rrhd002
adapt or. 9 6 April 2002 - 15 BRIEF DESCRI PTI ON OF THE DRAW NGS These and
ot her objects and features of the present invention wll becone clearer
fromthe follow ng description of th& preferred enbodi nents given with
reference to the attached drawings, in which: Fig. 1 is a sectional view of
a core portion of an electric device testing apparatus according to a
first enbodi nment of the present invention; Fig. 2 is a disassenbl ed
perspective view of an exanple of the configuration around a socket in a
test head of the sane electric device testing apparatus; Figs. 3 and 4 are
sectional views around the socket shown in Fig. 2; Fig. 5 is an overal
sectional view of the electric device testing apparatus; Fig. 6 is a
per specti ve BY edebechinandyethehdwmbaratiuge 53ensqQs Abei kep@gZature Fig. 7
is a flowchart of a tray showi ng a handling

on the electric device and/or the atmosphere temperature

around the electric device and controlling the temperature
and/or blowing amount of the blowing gas based on the

N

temperature data from the temperature sensor, temperature
controlling can be stable and uniform, unnecessary
blowing(ventilation) is eliminated, and it contributes to

energy saving.



met hod of an IC to be tested; Fig. 8 is a perspective view of an |IC stocker
of the sane electric device testing apparatus; Fig. 9 is a perspective view
of a custoner tray used in the same electric device testing é@ﬁ@ﬂb@QQ% Fi g.
10 is a partially disassenbl ed perspective view of a custoner tray used in
the sane electric device testing apparatus; Fig. 11 is a sectional view of
a core portion of an electric devi<® testing apparatus according to a
second enbodi nent of the present invention; Fig. 12 is a sectional view of
around a socket showi ng a state before pusher pushes an IC chip; Fig. 13 is
a sectional view of around the socket showing a state when the pusher
pushes the | Cled2)p Fudttheddors, aipeisppeerueavilewtdfatarcifd aedxé ¢ device
testing apparatus according to a third enbodinment; Fig. 15 is a view of a
concept jefcihdrd inUrRig Wb1ansbimta BR tRe! @dshdt henfd agidi ¢ device
testing apparatus in Fig. 14; Fig. 16 is a schematic plane view of a
vari ety i i e.: LC dew. J atus in
t%é}p%%\f% Saa O g hDaf 0 lﬁbfﬁhéb afiesGe &zea?&:‘f%lg xﬁé’ﬁ@é

Fig. 14; erspettive view of a core portion Apr i

2002 - 17 | ai nin frapnsferfcarryi at.h/ rout.e of . an. 1 C carrier
adopt edjfloﬁ ﬁ:r%@negctarq} gald%valué%u?%sﬁ'ﬁgeggﬁgféfug;evﬁicge. dl%ml“%g ather spective
vi ew of an enboﬂéﬁent of the ||C carrier adopted in the electric device

testi ng t&5FaCh (1§ P GET AR d8YLCe19 is a sectional view (with a shutter

cl osed
) In this case, it is preferable that the drawing means
includes a drawing amount control means for controlling the
drawing amount of the air around the electric device during

the test on the electric device based on the temperature

data from the temperature sensor.



along the line XIX-XIXin Fig. 18, Fig. 20 is a sectional view (wth the
shutter open) along the Iine XX-XX in Fig. 18; Fig. 21 is a plan view for
explaining a test procedure of an ICto be tested in a test cHofPéR082 the
electric device testing apparatus in Fig. 14; Fig. 22 is a front view (from
an arrow XXI'l in Fig. 16) of an enbodi nent of a suction device of the
present invention; Fig. 23 is a sect+dfiat view of a core portion and a
circuit block of an enbodi ment of the suction device; Fig. 24 is a view
fromthe bottomof a suction surface of the suction head shown in Fig. 23;
Figs. 25 A and 25B are sectional views (along the line XXV-XXV in Fig. 16)
for explaining a handling nethod of an IC to be tested in a test chanber of
the electric device testing apparatus in Fig. 14; and Fig. 26 is a

sectional viewd®r L ai ni dl i.n thod of an I1C to be tested in an
unl oader secti&%anf?Egg BE%QE%P?ﬁ%é - éh%ﬁﬁ??ﬁ gViLEe testing

appar at Us.d 1y i SCRI PTI ON OF THE PREFERRED, EMBODI NENTS [ Fi r st
Enbom|%§%%é%§%é§,§¢%%£§§§§aFP ggﬁﬂ%ﬁ%%ﬁﬂ?ﬂ%Qﬁe%ﬁﬁ%PeEPFFBeHevice testing

appar at el ectric device testing apparatus according to a first
enbodid£%ﬁ§%f$%% %r%é@WPan¢€ﬁtW@#ﬂﬁqqnlnge&@&aanmdSpAerehomn in Fig. 5,
an electric device testing apparatus 10 according to the present enbodi nent
conpri se€PHANE? 9ONETABSt Amesads tired Gortrest t Nign Meé PmERYI CEobyh IRE
handl er 1 successively conveys an IC chip to be

said electric device is removably connected.



tested to an | C socket provided on the test head 5 and perforns an
operation to sort the tested IC chip in accordance with the test result and
stock the sane to a predeterm ned tray. The | C socket provid@ﬁABH“¥W t est
head 5 is connected to the testing nain device 6 via a cable 7, and
connects an I C chip detachably mounted on the 1 C socket to the testing main
device 6 via the cable 7, and perforng @ test on the IC chip by a test
signal fromthe testing main device 6. At the |lower portion of the handl er
is mainly provided with a control device built therein for controlling the
handl er 1 but a space portion 8 is provided in a part therein. The test
head 5 i s changeably arranged in the space 16 April 2002 - 19 portion 8,
whi ch nakes it possible to nmount the IC chip on the I C socket on the test
head 5 through a through hole forned on the handler 1. The el ectric device
testi ng appafbenspeffpsmimgappdrighusdmpeta@suiragtant| Cnolrmalas an el ectric
device to be tested under a nornal tenperature, a higher tenperature

condi t itoempdpatthe nesmyl dreriper adanipe f @t ghtée8penatur el eand iz | oner
tenperature condition than the nornal tenperature (a | ow tenperature), and

the hangéeicd, CoiBhi 8€s ad alBMHLIp 106h&Se BEOVRI ENdEvEse Beddhes hiR
chanber 100 conprises a constant tenperature chanber 101 for applying a

ther mal ¢ shpesataleaBuadl R U HMd AYhE Qhadrh@Renbemghatdire to the

IC chip to be tested, a test chanber 102 for performng a test on an IC
chip un e ndi Ll ‘ ] ' t rgal. _str in the
constaﬁ%fégﬁgngguggggﬁgﬁgifgﬁg%gagﬁghgﬁg%aﬁfghggbg?afo% %%%’rennving t he
thernaltstresstfronxthe IC chip testgg in the test chanber .102  The upper
por ti on“oFPEhE ngtlﬁe§HQ§%§#wﬁP§%' JCEET 5 HRs Bt & SCFTIGIR 1R test
chanber 102 as shown in Fig. 1 where an I1C chip 2 is to be tested.
testing apparatus according to the present invention, the

atmosphere gas around the electric device which has become a
higher temperature than a set temperature due to the self-
heating is drawn by a drawing means. Therefore, the
atmosphere gas around the electric device is always drawn to
be discharged and the heat caused by the self-heating is
taken away, and an air adjusted to be the set temperature is
flown around the electric device, instead. As a result, the
electric device is always tested under the condition close
to a set temperature and the reliability of the test

improves.



Note.that Fig. 7 is a view for understanding a handling nethod of the IC
chip to be tested in the electric device testing apparatus of the present
enmbodi ment and partially shows by a plane view nenbers act ual 16/ApiH 2863 ed
aligned in the vertical direction. Therefore, the nmechanical (three 16
April 2002 - 20 dinensional) structure can be understood with reference to
Fig. 6. As showmn in Figs. 6 and 7, the handler 1 of the electric device
testing apparatus 10 of the present enbodinment is conprised of an IC
magazi ne 200 which holds the IC chips to be tested or classifies and stores
the tested 1 C chips, a | oader section 300 which sends the I C chips fromthe
| C magazi ne 200 into a chanber section 100, a chanber section 100 i ncl udi ng
a test head, and an unl oader section 400 for classifying and taking out the
tested | C chipsthhi éboad irerantiesn edit nis hprefiambbilessbiaitorthe00. The 1 C
chips are carried being held on a tray inside the handler 1. The I C chips
bef or e eshgrhiébdpopviidedandilera tampesdoakedsensar! engabdmws in a
custoner tray KST shown in Fig. 9 and supplied as they are to the IC

magazi nbe@6tingt ha henbledrathishoyh tie FeOsctfidndevicehema Adie drfC chip 2
is reloaded fromthe custonmer tray KST to a test tray TST (see Fig. 10)

carri edatmésgRetrBe tBaRdI ulre | 15 WRd t fe NONEERE 1 L, gRTi%ROWn in Fig. 7, the
I|C chip is noved while being held on the test tray TST, applied thernal

stress of a ByOHLEERSIAY WP Gl A LANLEIMELALURELO e Leskerl ddfispect ed)

whet her it properly operates, and so I'n accordance with the test

results. Inside the handler, 1 will be explained respectively in
on the electric device and/or the atmosphere temperature

around the electric device and controlling the drawing
amount based on the temperature data from the temperature
sensor, temperature controlling can be stable and uniform,
unnecessary blowing(ventilation) is eliminated, and it

contributes to energy saving.



16 April 2002 - 21 detail below. |C Magazine 200 As shown in Fig. 6, the

| C magazine 200 is provided with a pre-test |1 C stocker 201 for halding IC
chips to be tested and a tested I C stocker 202 for hol di ng | &6 ARrikR002
classified in accordance with the test results. These pre-test |C stocker
201 and post-test IC stocker 202, as shown in FIG 8, are each conprised of
a frame shaped tray support frame 2083and an el evator 204 able to enter
fromunder the tray support frame 203 and nove toward the top. The tray
support frame 203 supports in it a plurality of stacked custoner trays KST.
Only the stacked customer trays KST are noved up and down by the el evator
204. The pre-test |IC stocker 201 shown in Fig. 6 holds stacked custoner
trays KST on which the I1C chips to be tested are held, while the post-test
| C stocker 202 hol ds stacked customer trays KST on which I C chips finished
bei ng tested(ard)sFhealbpud aissrénteton Nodr baaimpilerented m=e-drest | C

st ocker 201 and the post-test |C stocker.202 are structured al nost the
sane, téteotinher desficehaguieti@sdppdrstoskeomp@isdmd :t hat of the post test
| C stocker 202 may be suitably set in accordance with need. In the

enbodi nent shawadiaptolrGtd wHklr| €he 7pusMBr 146 rAREd; 2002 - 22 stockers
STK-B are provided as the pre-test stocker 201. Two

a match plate for elastically holding the adaptor;

and a drive plate having a pushing portion for
detachably contacting the upper surface of the adaptor and
for moving the pusher in the direction of the connection
terminal; and

wherein:

the match plate is arranged on the connection terminal
changeably in accordance with a kind of the electric device;

the drive plate is arranged movably upward and downward
at the upper portion of the match plate; and

a first hole formed on the pusher is configured to be
connected to a second hole formed on the adaptor, and the
second hole formed on the adaptor is configqured to be able
'to connect to a third hole formed on a pushing portion of

the drive plate.



enpty stockers STK-E to be sent to the unl oader section 400 are provided
next to that and eight stockers STK-1, STK 2,..., STK-8 ane Aprib20Qed
further next to that as the post test |IC stocker 202 so that they can hold
| C chips sorted into a maxi mnum of eight classes according to the test
results. That is, in addition to classifying ICs as good and defective, it
is possible to divide the good |Csj4ginto ones with high operating speeds,
ones with nedi um speeds, and ones with | ow speeds and the defective |ICs
into ones requiring retesting etc. Loader Section 300 The custoner tray KST
housed in the frame-shaped tray sgpgort {roge 38319hgt hempe&-test | C
stoc(l;{er ZQ%SSQQ%J AtFiig Erqie ytekéla,?romthe | oner side of the test
boar #1105t an openi ng 306 of the .l oadgr secticmesS0o byaaht PEYST r ansf er
arm ch?r péggjﬁgﬁg hetwvespcthen Boﬁ&g‘é)f’i ne 200 and test board 105 _as shown in
FIG 67" Further, in the |oader section 300,,1 hguéﬁiﬁbi pertéobeCfest ed

| oaded on tggdgasttgmgr dorap RSPt dh'sf err ed once to a preci ser 305 by

t he le?'-Eﬁﬁveyor 304. There, the mutual positions of the IC chips to be
tested are corregtgd ddercideaddpedfps to be tested transferred to the
preci $8f $63VE & 1°el oaded on the test tray TST stopped at the | oader
section 300 using the X Y conveyor 304 again. 16 April 2002 - 23 The X-Y
conveyor 304 reloading the DUTs fromthe customer tray KST to the test tray
TST, as shown in FIG 6, is provided with two rails 301 laid over the top
of the test board 105, a novable arm 302 able to nove back and forth (this
direction designated as the Y-direction) between the test tray TST and a
custoner tray KST by these two rails 301, and a novabl e head 303 supported
by the novable arm 302 and able to nove in the X-direction along the

novabl e arm 302.



The novabl e head 303 of the X-Y conveyor 304 has suction heads attached
facing downward. The suction heads nove while draw ng out air to pick up
the IC chips to be tested fromthe custoner tray KST and rel cttApH&00Z
chips to be tested on the test tray TST. For exanple, about eight suction
heads are provided for the novable head 303, so it is possible to rel oad
eight IC chips to be tested at one §4me on the test tray TST. Note that in
a general custoner tray KST, indentations for holding the IC chips to be
tested are formed relatively larger than the shapes of the IC chips to be
tested, so the positions of the IC chips to be tested in a state held on
the custoner tray KST can vary largely. Therefore, if the I1C chips to be
tested are picked up by the sucti-on heads and conveyed directly to the test
tray TST in this state, it beconmes difficult for the I1C chips to be dropped
accurately 16 April 2002 - 24 into the IC chip receiving indentations
forned i n tBRIEESDESERIPTSPN e RRAYINGPe handl er 10 of the present
enbodi ment, an I C chip position correcting neans called a preciser 305 is
provi ded berhese the sthennsibjantofandefeatesasr ofr AREKBFEIFHF he t est
tray TST. This preciser 305 has relatively deep indentations surrounded
with i pglbpedosusfageperiondai Yemtax ufifemehheafoddgednds damee-A ¢ hi ps to
be tested picked up by the suction heads are dropped into these

i ndent gki pRS, piBE I RASIIA BRSO §heehCuthhpreferenaediedh e correct ed
by the inclined surfaces. Due to this, the positions of the eight IC chips

to be tg%%%gég %QaRg?ﬁggt iQ @ﬁf@hpther are accurately set and it is

possibF 0 prck up torrectlTy positioned IC chips to be tested by the
suction heads on eggegr%gggiégégagigae oR hed ¢drdicy dSTamnd t her eby
0 be Téste

rel oad the Fé&%hi precisely in the I C chip receiving
indent%Tégﬁifgngggkég %ggtggata££g¥a1§£'Sgggyﬁﬁnéigb a first
embodiment of the present invention;

Fig. 2 is a disassembled perspective viéw of an example
of the configuration around a socket in a test head of the
same electric device testing apparatus;

Figs. 3 and 4 are sectional views around the socket
shown in Fig. 2;

Fig. 5 is an overall sectional view of the electric
device testing apparatus;

Fig. 6 is a perspective view of a handler shown in Fig.



The above-nentioned test tray TST is conveyed into the chanber 100 after
being | oaded with the IC chips to be tested by the | oader section 300, then
the IC chips to be tested are tested in a state carried on tﬂ@ﬁ@%?oqgay
TST. The chanber 100 is conprised of a constant tenperature chanber 101 for
giving a desired high tenperature or | g tenperature thermal stress, or no
thermal stress to the IC 16 April 20 - 25 chips to be tested | oaded on
the test tray TST, a test chanmber 102 for making the I1C chips to be tested
contact the test head in a state given the thermal stress or no therma

stress by thercpnstand §eppsyatise Came&réglgﬁemn% %g%maiggger 103 for

renmovi ng the given thermal stress fromthe | I ps to be test in the

t est chqﬂg{q{%dlogf ajlsrr% ;frkt{lg ggag?ggggber 103, when a high tenperature was

applied’in e con enpératurée ¢thanber 101, the IC chips to be tested
are cooled by, blowng in air to return,themto_rogmtenperature.

Al ternati vel ,l%\% gs I %V\P?’éﬁﬁﬁ?gf“d?evﬁﬁg’ BEeﬁnaggl is(%'(?rcq?(r?rt Iﬂaﬁr ddHst ant
tenperature chanber, 101, it heats the 1C chips to be tested by hot air or a
heater &3Me (LEHTIF ERERTR ot ASEEREcPRPAFEWAEr e no condensati on occurs.
Next, the thus treated |IC chips to be tested are conveyed out to the

unl oader sect§ih 4D0Ls A2 BEBIRErhiFEGriew Pleacenstomen difay atsged hanber
101 and soak chanber 103 of the chanber 100 are arranged so as to project
upwar d fotemsdee tebtcithaobdeviOg. tEattihgr appheatcaisst ant t enper at ure chanber
101 is provided with a vertical conveyor as shown schematically in FIG 7.

Aplurality dfigesiOotiays poftihang Hysasppabled Rershedtaintid calew asyeyor
until the test chanber 102 becones enpty. Wil e standing by, a high

t enper ataireuHiohe £ LAPEHESEH! Ent BREMBEMSt E@8& LIS cARRVRE ttaddind C chips to
be tested. The test chanber 102 has, as shown in FIG 7, a test
apparatus;

Fig. 11 is a sectional view of a core portion of an
electric device testing apparatus according to a second
embodiment of the present invention;

Fig. 12 is a sectional view of around a socket showing
a state before pusher pushes an IC chip;

Fig. 13 is a sectional view of around the socket
showing a state when the pusher pushes the IC chip;

Fig. 14 is a perspective view of an electric device
testing apparatus according to a third embodiment;

Fig. 15 is a view of a concept of handling method of an
IC to be tested in the electric device testing apparatus in
Fig. 14;

Fig. 16 is a schematic plane view of a variety of
conveyers provided in the electric device testing apparatus
in Fig. 14;

Fig. 17 is a perspective view of a core porfion for



16 April 2002 - 26 head 5 arranged at its center, where all I C chips 2
held by the test tray TST shown in FIG 10 are sinmultaneously oy .
successively brought to be electrically in contact with the t%%éNHQQQPS and
all of the ICchips 2 to be tested in the test tray TST are tested. On the
other hand, the test tray TST finished peing tested is treated in the soak
chanber 103 to return the tenperature JT the 1C chips 2 to a room
tenperature, then is discharged to the unl oader section 400 shown in FIG 6
and FIG 7. In front of the constant tenperature chanber 101 and the top of
t he soa 03 j ' .est r ' ] 6, from
whi ch anke Inle %%%n%n%f?lg%9¥g?§gﬁgy§§§aptgg§t/quc§% ??r%?@n&%u‘f’r et opening
for Iettkﬁﬂaou i he g est trgé.ng to th% tgst board 1Q5 are formed. This
test bodt R SDF e8FCFFAYCcBRVEATSr CEES MGURPRAIATYS for conveying the
test tray TST_jnto_and fromthe openings. The tray conveyors are configured
by, for exanpitd- alfotht ?oﬁeFSPFSF?‘V*thlFé’SPft 23 %@P%ﬂiﬁ'&ﬁrﬁéﬁ? omt he
soak chanber 103 by the test tray conveyor 108 provided on the test board
105 is rkt #3eEen 2RePEefsiantheeRperatice deAASe it CETL th rARRAT @ HeS

unl oader section 400 and the | oader section 300. Figure 10 is a

di sassentn ekiiperEppective view of the structure of a test tray TST used in
the present enbodi nent. The test tray TST is conprised of a rectangul ar
"franme 12 Bidprid 2803 se2fiopwdvivdess wwtitha eplamedtidy afossdpspi eces 13
in parallel at equal intervals. A plurality of nmounting pieces 14 forned
proj ectidomyttié BObal xTRtgrxalis #iqt.hag;wo sides of these crosspieces 13
and the sides 12a of the frame 12 facing the crosspieces 13 are al so

provi ded. Eachigf hpsest ahakdeisnka %ri%vpgmrﬂzﬁaﬁ@esmu h&s&n 1 0sspi eces
13, between the crosspieces 13 and the sides 12a, and the two facing

nDuntinga95§§e§hg4liggexkg§geth%qg.m¥§1 hol ders 15 are designed to
receive one fnsert 16 each. An ins

t 16 is attached to the two mounting

_ e Pnsert 16 nsért ta |
Tount 1 ng hol o631 78 EReSmBURF N dodt SRR d 1 e M TR ERas of

the inserits 16, For exanple, ahout 16 x 4 of these inserts 16 are provided
in one t@5t2RrL§ ?%T.ehggé%?ﬁaﬂntﬁb & e MRS, F ?f&?%ﬁh@ sﬁape and

same di mensions and that the IC chips to be tested 2 are received in the
i nserts.CqRECECERBEABE ROPSL WS iiisdid 1647 deternined by the shape of
the 1C chips to be tested 2 to be received and in the exanple shown in FIG
10 is made a Fégtarguliar ai dgemtatiiew (Hgam 47 areow EXR psntbBige 163ted 2

once connected to
of an embodiment of a suction device of the present

invention;

Fig. 23 is a sectional view of a core portion and a
circuit block of an embodiment of the suction device;

Fig. 24 is a view from the bottom of a suction surface
of the suction head shown in Fig. 23;

Figs. 25 A and 25B are sectional views (along the line
XXV~-XXV in Fig. 16) for explaining a handling method of an
IC to be tested in a test chamber of the electric device
testing apparatus in Fig. 14; and

Fig. 26 is a sectional view for explaining a handling

method of an IC to be tested in an unloader section in the



the test head 5 are arranged in four rows and 16 colums as shown in FIG
10, then for exanple four columms of IC chips to be tested 2 @%éﬁqg$&%in
every four rows are ' 16 April 2002 - 28 sinultaneously te ! t is,
inthe first test, the 16 1C chips to be tested 2 arranged every fourth
colum fromthe first colum are respecid vwely tested connected to the
contact pins 51 of the socket 50 of the test head 104. In the second test,
the test tray TST is noved one colum and the IC chips to be tested
arranged every fourth colum fromthe second columm are simlarly tested.
By doi ng=Xdutsric tdéalceoftésuingi apparatiisofint FeEg.Clchi ps to be tested 2 are
tested. The results of the test are stored in the control apparatus of the
handl er 1 at addresses determ ned by for exanple the identification nunber
assigned to the test tray TST and the nunbers of the I1C chips to be tested

2 assi gned iqﬁg iﬁ@ﬁéﬁséFtEﬁ?0§§§ﬁE§%Ebh%MﬁﬁﬂiﬂﬁﬁEE5’ as shown in Fig

2, the socket are arrange e nunber corresponding to 4 colums of
IC chips to b : din every four rows (4 x 4) on the test
tray TST shomﬁF%ﬁsésgmggaikgpgﬁthat if a size of the respective socket can
be made smaller, four. rows and.16 cql.umms af the sockets 50, may be arranged
on the tost HEWFS: shhehaPeRtil FEREASERRI R fth dibrr I oRET Ko e age ST
shown in Fig, 10 can be sinmultanequsly tested. As shown in Fig. 2, on the
test hedtPStHRY nAPRAFAhYEd2EHAETs BRETS 150 deFi€ & Q& 1 i P AV F4S mount ed
for every socket 50. The socket guide 40 is fixed to the socket 50. On the
test hea®CESOrdhedteatat faystsembegiient mify they prasgemprinvenpons conveyed
and inserts 16 for the intervals of the I C chips colums for every four

col ums wikhy h&Teéxpieinede to position guides 40. A pusher 30 shown in Fig.
- 29 the nunber corresponding to 2 sinultaneously tested (four totaling 16
in the above Agsshownt he Fagr.eSpord rd edanket ddviceriwstleggabove the test
head 5 for the nunber corresponding to the nunmber of socket guides 40. As

shown i nafpgratuseaghagtoirie nou sl the3ddes dritx ednsdd {hént o¥Ehp£Nde8f aan
adapter 62. Each of the adapters 62 is elastically held by a match plate

60. The pRigDep| 8t 260kt HRWA &d 3 Fah%eééix{%%éirprﬁeﬁﬁé’élest he test head
5 and that the test plate TST can be inserted between the pusher 30 and the

socket guide dfo gBEaRBECH BLAe 80 e ket dTyably WhiR sspect to a

drive plate 7 the test or -axital driv and has the
structur e ng_ab to be changed, tpgether with the adapter, 62 and the
pusher Sgelgiﬁegcjcc:%ragnég \?Aof:%eéz ?ﬁfg’é',deecf%n gr%‘? \kll)éeeﬁ)t %%?%sgt ‘Bnge tested 2.
Not e t hat t?e test plate TST is conveyed fromthe vertical  direction

( X- axi s) PR ﬂrW§sﬁﬁcPPFBaFHQHpéﬁé§Q£ﬁféhﬁaq???ﬁ 19 ¢85 Betleen the pusher

30 and the socgket guide 40. As a test plate TST conveyi ng neans inside the

chanber 3PBOTEaRBRVETLRoFRE tesitc resulfsafd Atq%e théeS@PecbAvRyi ng and
moving the test tray TST, the drive plate of the Z-axial drive 70 rises

al ong t heredakesmapgdatsant.i ci ent space for the test tray 16 April 2002 -
30 TST to be inserted is provided between the pusher 30 and t he socket

gui de 40. As ThewhCi RoFkgt proorideske drovere shgstackead $hiésdconpepteate 72
provi ded inside the test chanber 102 is fixed push portions 74 for the
nunber cborebpohdsndnyombie meviere & wiee adsgtie S7 f2andocdhakctbeaunpper
surface of the adapters 62 held by the match plate 60 is able to be
renovabl ycposhipddefadhiape yaxicunted sorf ittesl 1© ddeksk i ¥6 phet eegRiagd is
connected to a not shown conmon pressure cylinder. The comobn pressure

cylinderphsncaaligr 6dviy thel GABIL, My PrRéLRsSUACLEYLT BHCEheMRECh
makes the drive axis 78 nove up and down along the Z-axis and is able to

Push  hecHppebySUr taSe Qg A Ynd%c 0kt E; Hatnt fevpUshing portion 74

is configur y an 1 ndi Vi pressure’c nder and a push rod,
etc., and the,separatel ush .press cyl.ind may be_driven to.l.ower the
push rod to ségaggFeﬁywﬁﬁgﬁqﬁ#§3ﬁuégQ¥H¥H§¥é rt%% ?3§B£ti58vé8§ ers
after the,drive plate_ 72 caones claose to the tch plate_60. At the center
of the pﬁ%ﬁér3368PFf8& é@Wﬂﬁ?IQH&%teﬁﬂf?ﬁl% %Fo?g?FE°$géﬁ9th82 i s forned
a rod 31 for_pushing the I1Cchip to be tested as, shown in Fig. 3 and Fig.

4, and bBRRdipHed BHtwAI SPawe grviaed wis Proyided pnna3pats be inserted
to a guide hole 20 of the insert 16 and a guide push 41 of the socket guide
40. Al sothesewsenThretest deaghd time chankgeadly 32rigngedvidethei sipage

st opper guide 33 for



16 April 2002 - 31 limting the descent of the pusher 30 by the Z-axial
drive 70 (see Fig. 1) as alower limt. This stopper guide 3a a?u%g ai nst
the stopper surface 42 of the socket guide 40 to deternm ne t 8 APy 9 imt
position of the pusher 30, which pushes the IC chip to be tested 2 with a
nmoder ate pushing force not to damage. Tle _respective inserts 16, as shown
in FIG 10, is attached to the test tray TST using a fastener 17. As shown
in Figs. 2to 4, it is formed at its two sides with guide holes 20 through
whi ch t he above-nentioned guide pins 32 of the pusher 30 and the guide

bushes ?’1’ fi Jrh & SQfleath Ohdles 40 ap6sE N5 eLt €d. mASnshewe it Eirgp 4HPf the

state o escent of the pusher 30,  the guide hole 20 is for positioning and

5 e hS et dnes f aUEber Liehubhet ehigiouds hol e 20, on

the rig et ore, e guidé pin S inserted to the

upper half of,the quide hole on the left for positioning, while the guide
bush 41 SFWﬁQEQHxﬁhﬁ &Rﬁ%LeﬁoTrs inserted to its |ower half for

positioning. Note that the guide hole 20 on the right side in the Figure
fits with pl &PeiedrtHelGuieBipent8stdndt ARPAHSRYS 30 4fd @™he gui de bush 41
of the socket guide 40. As shown in Figs. 3 and 4, the insert 16 is forned
at its coamaratmg Heh teshbndean13C ghiar 8ppPAgcdfctcichidetisnea dag ed 2
here, the I1C chip to be tested is | oaded on the 16 April 2002 - 32 test
tray TSEeshmeh umddy ga nOrmaA$ seopAréhuFegsa Bigherd tempersdoket gui de 40
fixed to the test head 5 is inserted at its two sides two guide pins 32
formed @orddie: juisheiaBOthandognelletbmpbeatdtreana prieyh dethferratpass i oni ng
between positions with these two guide pins 32. The guide bush 41 at the
upper | efid id) tdees i @éhPerature condition than the normal

temperature (a low temperature), and the handler 1 comprises

a chamber 100 as shown in Figs. 6 and 7. The chamber 100

comprises a constant temperature chamber 101 for applying a

thermal stress of an aimed high temperature or a lower

temperature to the IC chip to be tested, a test chamber 102

for performing a test on an IC chip under the condition of

being applied the thermal stress in the constant temperature

chamber 101, and a soak chamber 103 for removing the thermal

stress from the IC chip tested in the test chamber 102. The

upper portion of the test head 5 shown in Fig. 5 is inserted

to inside the test chamber 102 as shown in Fig. 1 where an

IC chip 2 is to be tested.

Note that Fig. 7 is a view for understanding a handling
method of the IC chip to be tested in the electric device
testing apparatus of the present embodiment and partially

shows by a plane view members actually arranged aligned in

the vertical direction. Therefore, the mechanical (three-



perfornms positioning also with the insert 16 as expl ai ned above. As shown
in Fig. 4, at the |lower side of the socket guide 40 is fixed1§ 50%5@2%50
having a plurality of contact pins 51. These contact pins 51 P din
the upward direction by not shown springs. Therefore, although a DUT is
pushed, the contact pins 51 will retracfyto the top surface of the socket
50. On the other hand, it is possible for the contact pins 51 to contact
all of the termnals of the ICchip 2 even if the IC chips to be tested 2
are pushed sonewhat at an angle. In the present enbodi nent, as shown in

Fig 1, &ﬁ%@i&@éﬂ?%ﬁ%ggt§8gf W 8L 2R RRWMDod REEE fEeSERLED Gasi ng 80
conposi ng the test chanber I's nounted a tenperature adjusting
ventilator 90, The tenperature adjusting ventilator 90 conprises a fan 92

and a h aigéx%hanger 94 and keeps inside casing 80 at a predeterm ned

tenperature condition (high or | ow tenperature y blowi ng the air inside
the casing by?%heRPYR éfz rdSbl Swidhg ot & i*h’Jé‘ 1®F ApR®1 2002 - 33

casing 80 via the heat exchanger 94. The heat exchanger 94 of the

t enper at@ecHE} GsEeHicPefiestdngr apParains dds of Hdie PEE®RR_Eng heat
exchanger wherein heating nediumis flown or an electric heater when naking
i nsi de teémbedshentalsachinglrisedpe@fatar &C aegadine 120 prwvide kolfsci ent

heat to maintain inside the casing at a high tenperature, for exanple, from
a room tehperat chiépsotabbet tEetEed Arsaladslf iekiand i sisodesthkecasing at a

| ow tenperature, the heat exchanger 94 is configured by a heat absorbing

heat exchegged wheeRipsGoal AdaderiFedSidd BUE WHidWISend€i €8l ates, which

can absorb sufficient heat to
chips from the IC magazine 200 into a chamber section 100, a
chamber section 100 including a test head, and an unloader
section 400 for classifying and taking out the tested IC
chips which had been tested in the chamber section 100. The
IC chips are carried being held on a tray inside the handler
1.

The IC chips before being held on the handler 1 are

stocked in a large amount in a customer tray KST shown in
Fig. 9 and supplied as they are to the IC magazine 200 in
the handler 1 shown in Figs. 6 and 7, where the IC chip 2 is
reloaded from the customer tray KST to a test tray TST (see
Fig. 10) carried inside the handler 1. Inside the handler 1,
as shown in Fig. 7, the IC chip is moved while being held on
the test tray TST, applied thermal stress of a high
temperature or a low temperature to be tested (inspected)
whether it properly operates, and sorted in accordance with

the test results.

Inside the handler 1 will be explained reséectively in



maintain inside the casing at a |l ow tenperature of, for exanple, -60Cto
the roomtenperature. The tenperature inside the casing 80 is deti 6@ﬂ, for
exanpl e, by a tenperature sensor 82, and an anount of w nd bl 18pr § e fan
92 and anmount of heat of the heat exchanger 94 are controlled to maintain
inside the casing 80 at a predeterninegqtenperature. Note that in the above
explanation, it is supposed that inside the test chanber 102 is naintai ned
at a high tenperature state of about 80C for conducting a high tenperature
test on IC chips 2. The warm w nd generated through the heat exchanger 94
of the tgMperatyldtowdj usting ventilator 90 flows along Y axial direction
above the casing 80 and falls along the side 16 April 2002 - 34 wall of

t he casing mhfggigﬁagfn%pggéite side of the apparatus 90, and returns to

t he apparatu space between the match plate 60 and the test
head 5 to circulate inside.,the_casing..ln_the.pre t .embodi nent, in an
electric devilt® %aké%‘f‘il n“gngéjp‘ér aFUSEhﬁ ﬁSvWﬁaaél?‘&s?%@h%ar%M%# ovi ded
with the tenperature adjusting ventilataor 90, _as shown in Fi%%% 3 and 4, a
first vehthh A iRFenePet 116 FEOFbeRed0dl R PRAILER: &C SRR’ HXiR® on the

rod 31 of the respective pusher 30. The | ower-end opening of the first
ventihﬂﬂ@ﬁt¢ﬁﬂ@n£1@ testedned atockerapgfrotixate 2rIGfchirs | oner - end
surface of the rod 31. On the |lower-end surface 3la of the rod 31 is forned
a pluraléelassifiedi us groovdsnte2wexhendiengeist tesulddi us directi on. These
radi us grooves 112 are connected to the first ventilation hole 110. The
radi us grooveshdde pre-veati lLat sancRairh 2¢rnoenes pos tprteEntIc hetdoker - end

openi ng of
202, as shown in FIG. 8, are each comprised of a frame-
shaped tray support frame 203 and an elevator 204 able to
enter from under the tray support frame 203 and move toward
the top. The tray support frame 203 supports in it a
plurality of stacked customer trays KST. Only the stacked
customer trays KST are moved up and down by the elevator
204.

The pre-test IC stocker 201 shown in Fig. 6 holds
stacked customer trays KST on which the IC chips to be
tested are held, while the post-test IC stocker 202 holds
stacked customer trays KST on which IC chips finished being
tested are suitably classified.

Note that since the pre-test IC stocker 201 and the
post-test IC stocker.202 are structured almost the same, the
numbers of the pre-test IC stocker 201 and that of the post-
test IC stocker 202 may be suitably set in accordance with

need.

In the embodiment shown in FIG. 6 and FIG. 7, two



the first ventilation hole 110 from conpletely seal ed even when the

| ower-end surface 31a of the rod 31 contacts the IC chip 2. Hgsidf @95 rod
31 and near the crossing point of the first ventilation hole P A adi us
groove 112 is nounted a tenperature sensor 114. The tenperature sensor 114
is configured by a contact-type tenperature sensor |ike a thernmocouple or a
non-contact-type tenperature sensor |ike a radiation thernoneter and
designed to detect the tenperature 16 April 2002 - 35 of the ICchip 2
itself or the atnosphere tenperature around the I C chip. The tenperature

data det : 1144l t
ata de @é‘&cﬁ%ﬁté ok e %ggﬁgfawasdsseseﬁe EAeL%g%%S:Sst:Oﬁﬁbe[}te 2Nt 'Rlo

apparatus a ater exp d operations of "an air er 121, a

temper atye. sontd ol Pass 124, capyelLiLak LogATRuAL N Il JiERNS AP, ete.

are conttdoi ase e tenp ure data. "As shown i n In Fig. 4,
t he upper-end_ openi of the first ventilation hole 1 jS O d facing
the uppet% lﬁlf%‘gjeg%‘?g‘??‘n’ét pgg hgbagofir@h@lﬁggﬁeF-tgﬁge&'ﬁe%%‘sldf pﬁﬁﬁ" first
ventilation hole 1 is connected to inside a second ventilation hole 116 via
an i nner? space POFT8 oRTG2RIPYLAREH FHECHETt REXEdEM &Mk asTHAS RRtEmti al | y
seal ed i nner space portion 62a is forned when the upper surface of the
pusher 3est ICtseeckerthe2| spethatr they RNt holsdddst ethigs swletr, it is
not al ways necessarily to be conpletely sealed. Note that in a case of an
adapt er Btava hoaximime dfineigbpacéassesi accé2dinghecsddmndasntil ati on hol e
116 extends in the axial direction, and the second ventilation hole 116 and

the firstesets!| afhat bl eihladddie idinr eot ky azeiigdinrd Mrend iddodicande
upper surface of the pusher 30 with the | ower surface of the adaptor 62. An

O ring cdepyerivef oifedsopokBebippPes Fuffidee thfe iJdRIRIY eintd? disd tioned
around t he upper-end opening of the
with high operating speeds, ones with medium speeds, and
ones with low speeds and the defective ICs into ones
requiring retesting etc.
Loader Section 300
The customer tray KST housed in the frame-shaped tray
support frame 203 of the pre-test IC stocker 201 shown in
Fig. 8 is conveyed from the lower side of the test board 105
to an opening 306 of the loader section 300 by a tray
transfer arm 205 provided between the IC magazine 200 and
test board 105 as shown in FIG. 6. Further, in the loader
section 300, the IC chips to be tested loaded on the
customer tray KST are transferred once to a preciser 305 by
the X-Y-conveyor 304. There, the mutual positions of the IC
chips to be tested are corrected, then the IC chips to be
tested transferred to the preciser 305 are reloaded on the
test tray TST stopped at the loader section 300 using the X-

Y conveyor 304 again.



second ventilation hole 116 fornmed on the adaptor 62, and 16 April 2002 -

36 the Oring groove is fitted an O-ring 120 as a sealing er. n the
| ower surface of the pushing portion 74 contacts the upper gﬁgpﬁ%%z%ﬁfthe

adaptor 62, the 0-ring 120 is elastically deforned between themto nake the
upper - end openi ng of the second ventUa%i(ylhole 116 be tightly connected
to the I ower-end opening of a third ventilation hole forned on the pushing
portion 74. Note that in Fig. 4, for an easier illustration, the |ower
surface of the pushing portion 74 is away fromthe upper surface of the

adapter 62, hguewery %Qﬁvé g@r3§grggggaggPhg%h%u§ng%g?qﬁﬂéﬁb74 actual ly

contacts and ‘pushes the upper surface o adapt or a testing state
wherein the rod 31 of %?@ gus?gr gg guEhes %?% | C ch%F 2 i.n Hﬂf difection
of a coftTHH (e A P - 510 oF M EhESE5CRERY &P Teo@SsETWD 1 rdtSentt I ati on
hol e 118 and the second ventilation_hole 116 are cg;gected in that state.
As showi§ PERgtdad Yheht kVPdrednti PALi dA1Roryer &S MaRI Hh e Felbecti ve
pushing portion 74 is connected to the air distributes 121 via a
vent i | atheard ubkd, Themavablpsermbdlds able ite Mevgph@ack @nd ofortRtri buting
a tenperature adjusted air (tenperature adjusted gas) supplied fromthe
t enper at (tleisodirett ieandeé24natednged thet Yi-dd neot itaes)t htwden vhe t he
ventilation tube to the first ventilation hole 110 on the respective
pushers st Theapi TSTi shdi Autaestbakrmiy agoNIT 385 ,tHawe extdot®ila fl ow ng
anmount 16 April 2002 - 37

301, and a movable head 303 supported by the movable arm 302

and able to move in the X-direction along the movable arm

302.

The movable head 303 of the X-Y conveyor 304 has

suction heads attached facing downward. The suction heads

move while drawing out air to pick up the IC chips to be

tested from the customer tray KST and reload the IC chips to

be tested on the test tray TST. For example, about eight

suction heads are provided for the movable head 303, so it

is possible to reload eight IC chips to be tested at one

time on the test tray TST.

Note that in a general customer tray KST, indentations

for holding the IC chips to be tested are formed relatively

larger than the shapes of the IC chips to be tested, so the

positions of the IC chips to be tested in a state held on

the customer tray KST can vary largely. Therefore, if the IC

chips to be tested are picked up by the suction heads and

conveyed directly to the test tray TST in this state, it

becomes difficult for the IC chips to be dropped accurately



control valve for separately controlling the ventilation anmount to
ventilate the tenperature adjusted air to the respective IC:qgkps.gb%%a t he
respective ventilation holes 110. Also, the air distributes 1 R%b

provided therein with a cooling elenment or a heater, and the tenperature of
the tenperature adjusted air blown to tfie 1C chips 2 fromthe first
ventilation hole 110 of the respective pushers 30 can be adjusted
individually for every IC chip 2. The air distributes 121 is nounted on the
upper surface of the drive plate 72 in the present enbodi ment. Each of the

air distyjbutels %ﬁlciéggfeeeggbggg: %nh*é%tfa%’%%sgg&%be@@ﬁ Oélhém@é@t 124

arranged out si de e ng e test c 2 via the ventilation

tube 122. Not h the.air distributes 121 be a ed outside

t he casi%a%orﬁa%tg’%?ﬁﬁf?aedi r;guﬁ&eak‘@élg.]leépg?gﬁaéeﬁ%e t%reé'?r%{‘]r%er ature
control neans, 124 may be arranged i.nside the casing 80. Note that since

i nsi de t?mp%ngﬁﬁtBOXPsIﬁaF B ROS LAt OR GOFF S NG %ﬁli% s® the
tenperature control neans 124 is preferably arranged outside the casing 80.
The t enp2¥@ELFRTr cARPr dF REQNSdegs bedwesinddredato RAS WAl PL vERRi | ati on
amount control neans 126, a dry neans 128 and an air supply neans 130 in

t he or desustomehetpr¥sEAT amdodiheerrest Ha ave it atlris qureebsernedds 124,
the overall ventilation anmount control neans 126, the dry means 128 and the
ai r supphys neabstig8lgodpepe iadesrtaariaing e wadjorstdel] gasth IvcPpned 2002 -
38 supply neans of the present invention. Note that the tenperature

adj ust eds@asa&eBpPhy HBany @fi ridienf¥resiilall aERfdd OrsdByhémciodenips abr

distributes 121 and ot her nenbers, as well. The air supply nmeans 130
conpri seseat¥88kH! ikR@d up by the suction heads are dropped into
these indentations, the drop positions of the IC chips to be
tested are corrected by the inclined surfaces. Due to this,
the positions of the eight IC chips to be tested with
respect to each other are accurately set and it is possible
to pick up the correctly positioned IC chips to be tested by
the suction heads once again and reload them on the test
tray TST and thereby reload the IC chips to be tested
precisely in the IC chip receiving indentations formed in
the test tray TST.
Chamber 100
The above-mentioned test tray TST is conveyed into the
chamber 100 after being loaded with the IC chips to be
tested by the loader section 300, then the IC chips to be
tested are tested in a state carried on the test tray TST.
The chamber 100 is comprised of a constant temperature

chamber 101 for giving a desired high temperature or low

temperature thermal stress, or no thermal stress to the IC



apparatus, such as a fan and a conpressor, and ventilate an air outside the
test chanber 102 to the dry neans 128. The dry nmeans 128 is H%Phﬁﬁi%
apparatus and for generating a dry air for drying the air suggl X m t he
air supply nmeans 130. The overall ventilation control neans 126 is an
apparatus for controlling the overall_ tilation anobunt blown fromthe
first ventilation hole 110 on the pusher 30 positioned inside the test
chanber 102, and conposed of an electrically controlled flow ng anount
control valve, etc. The tenperature control means 124 is an apparatus for

control Id d lqg\é) tﬁg@%%g&elehggpeohemgr ngttetq(ywh}tégdlll' r% a whol e

bl own to the C rom-t irst ventilation t he pusher

30. The t,enper.at ju air.treated.in e.abqve way is bl own_around
the 10 GO 57 EOLRRRTaB] Shtl BFSho® ook P et ea i DR e
ventil ation Qﬁ%ﬁi 118, 116 and, 110, gnd adiui %rooves 112. Qngadei

Sect i on TRRF ntBate? “8EEt FINCROGENGRTIRIFSIE e 3P i SAYF BRI ded
with two X-Y conveyors 404, 404 of the sane 16 April 2002 - 39 structure
as the XHrephWeY ofh802opfbande§eHPErRE UrSaddrmbas i [dht 30nd TheSoek
conveyors 404, 404 reload the post-test IC chips fromthe test tray TST
carri ed ehamber t he3 yfPvatenovasgi she4gdvies thersust cteress afra®Tthés shown
in FIG 6, the test board 105 of the unl oader section 400 is provided with
two pai rEC ofhipentogbe406st4d6 iar thegedsto chisatberhel @Ust oner trays KST
carried to the unl oader section 400 can be brought close to the top surface
of the test bparthdOboakuchhmberwhiolde mdlen ld Usightteshpearatheyaes tabl e

for

applied in the constant temperature chamber 101, the IC
chips to be tested are cooled by blowing in air to return
them to room temperature. Alternatively, when a low
temperature has been applied in the constant temperature
chamber 101, it heats the IC chips to be tested by hot air
or a heater etc. to return them to a temperature where no
condensation occurs. Next, the thus treated IC chips to be
tested are conveyed out to the unloader section 400.

As shown in FIG. 6, the constant temperature chamber
101 and soak chamber 103 of the chamber 100 are arranged so
as to project upward from the test chamber 102. Further, the
constant temperature chamber 101 is provided with a vertical
conveyor as shown schematically in FIG. 7. A plurality of
test trays TST stand by supported by the vertical conveyor
until the test chamber 102 becomes empty. While standing by,
a high temperature or low temperature thermal stress is

applied to the IC chips to be tested.

The test chamber 102 has, as shown in FIG. 7, a test



el evating or lowering a custonmer tray KST is provided bel ow t he openi ngs
406. A customer tray KST becomng full after being reloaded with the tested
DUTs is placed on here and lowered and the full tray is passed® A¥il2A@2¢ray
transfer arm 205. Note that in the handler 1 of the present enbodi nent,
while there are a maxi num of eight types of sortable categories, it is only
possible to arrange a maxi mum of four custoner trays KST at the openings
406 of the unl oader section 400. Therefore, there is a limt of four
sortable categories in real tine. In general, four categories are

suffici éread is easrayoged | &5 ths bentkasswheed adlo I ghispeed Hespaise

devi ces, nedi um speed response devi ces, and | ow speed response devi ces pl us

def ect i whalesgpescrdpt TéhesRowny ial Fcar igeagat eaaieandudIg} ¥wing to
t hese categories such 16 April 2002 - 40 as devices requiring retesting.

In this weseybre BTisranihe ¥ sB alecekasanhiiedn @o%taagﬂé fvhec;]@néh&a.t egory

than the categories given to four custoner trays arranged at the openings

406 Uftég%éﬂééﬁﬁk% SEGLLPY é@otﬁgeﬁthﬂipigaagg ?%Eq%% HSLONBL tray KST

may be retur rom t he unl oader section magazi ne 900 and a

cust oner Y, hol f the _newl y. arising categqr be

t ransf er%%%t%@é%%l%%%e%ggsai‘o n468ei RXP{{ZE o 3&1%3:%%t%qythese
DUTs. |f EgonEr tég%s.KST are émitched in the mddle of sorting work, the
sorting?}éﬁJ HisShed R RF FPEpREd I1qutFRGEEARL ™ ithe &Rk ihakat thtre is
the problemof a reduction in the throughput. Therefore, in the handler 1
of the presetUlBnbb® neRrPesabureePisEbei 8f £D3PiSs 2piteyiadeP et ween t he

test tray TST and the opening 406 of the unloader section 400, and DUTs of
a cat egdr§mRRFLYreppeen ngs addsshargadt sepsher Mnloadearhisection 400

shown in FIG. 6 and FIG. 7.

In front of the constant temperature chamber 101 and
the top of the soak chamber 103 is provided a test board
105, as shown in FIG. 6, from which an inlet opening for
letting in a test tray TST and an outlet opening for letting
out the test tray TST to the test board 105 are formed. This
test board 105 has a test tray conveyor 108 mounted on it
for conveying the test tray TST into and from the openings.
The tray conveyors are configured by, for example, a
rotation roller. The test tray TST discharged from the soak
chamber 103 by the test tray conveyor 108 provided on the
test board 105 is returned to the constant temperature
chamber 101 through the unloader section 400 and the loader
section 300.

Figure 10 is a disassembled perspective view of the
structure of a test tray TST used in the present embodiment.

The test tray TST is comprised of a rectangular frame 12



buffer section 405. For exanple, the buffer section 405 is given a capacity
able to hold 20 to 30 or so DUTs. A nenory is provided for stg&%ng 6@&
category of ICs held at the IC chip holding | ocations of t he 16mrEe ction
405. The categories and positions of the DUTs tenporarily stored at the
buffer section 405 are stored for each PDJI. In the intervals of the sorting
work or when the buffer section 405 has becone full, custoner trays KST of
the categories to which the DUTs 16 April 2002 - 41 stored at the buffer
section 405 belong are called up fromthe I C nagazine 200 and the ICs

recei vethdvidesewLtht anplurbayi s yKSE chlosispieddd®l3 sieiar@blé headUTs
tenporarily stored at the buffer section 405 span several categories, but

at this d4uE1iintersdikichepliukr@182h o0 mRRMANEg YIS E®r14 rfysm&SPT at one
time fromthe openings 406 of the unl oader section 400 when calling up

custonergééﬁggtfﬁg.oﬁ?gh@%%ﬁ%aqfiﬁ%ﬁ?daiSAQH??%gPﬁa%gﬁﬁgdggpﬁﬁ.%@eg-g. 1,

when car g out"a erature test on I NSI e test

chanber 102, the |C chi congs, hi te rat ue,to.its. self heating
Snd the TEREIPEFE LP0RRE CHE Fadel d2s Bloarie fraert naatind the
tenperature in,a usu case. .On the ather han an electrigc vice_testing
appar at u%r%?sPﬁ%cﬁFeiénPrgnﬁ&d’Wv ,ec{in qit%’{:eﬂ’??lrﬁyh?ﬂ‘geﬁ?rl uppl y
means 130 is tenmperature adjusted by supplying the air to the dry neans
128, theR%@nEPPRFi8RdaRESRoYESE FRARSPERTehdl 3 hePeper aklfe control
means 124. The tenperature adjusted air in this way is a dry air and set,
for exanpresspiegesedgeradurtdies sdeias dPdmn ank thettwpeta¢ingtion, or at a
tenperature to nmake the tenperature

mounting pieces 14.

The respective insert holders 15 are designed to
receive one insert 16 each. An insert 16 is attached to the
two mounting pieces 14 in a floating state using fasteners
17. For this purpose, mounting holes 21 to the mount;ng
pieces 14 are formed at the two ends of the inserts 16. For
example, about 16 x 4 of these inserts 16 are provided in
one test tray TST.

Note that the inserts 16 are made the same shape and
same dimensions and that the IC chips to be tested 2 are
received in the inserts. The IC holder 19 of the insert 16
is determined by the shape of the IC chips to be tested 2 to
be received and in the example shown in FIG. 10 is made a
rectangular indentation.

Here, if the IC chips to be tested 2 once connected to
the test head 5 are arranged in four rows and 16 columns as
shown in FIG. 10, then for example four columns of IC chips

to be tested 2 arranged in every four rows are



on the I1C chip 2 detected by the tenperature sensor 114 (see Figs. 3 and 4)
close to the set tenperature. For exanple, when the test specification
specifies a high tenperature test of 80C, the tenperature of 1Gh&PrHj2002s
adjusted at 80C 16 April 2002 - 42 or less in order to maintain the IC
chip 2 under the test at 80C. The tenpepgture adjusted air in the above way
is directly blown around the respective IC chips 2 via the ventilation tube
122, the air distributes 121, the ventilation holes 118, 116 and 110, and
the radius grooves 112 in the present enbodinment. Note that during the

test, bystlmubehhsgubly tempedat matond hed espective: | €60 pshd by the
tenperature sensor 114, the tenperature and/or anmount of the tenperature

adj ust edcHapsbtewBet eethed @ Wimmhd R d¥s, adiusiiebSXash! ¥rox the air
di stributes 121 so that the 1 C chips 2 becones at the tenperature specified

in the tfiksepeamnﬁ%!r@nre'stpéc%i%flyg%g&vee& ddnddleedr €81 PReZ 1O DE

tested are all identical, as shown 1g. 1, an air ow exli Ssts inside the
test cha 2 temer r djust.ed ventil atio pparat us 90,
and the erﬁr%g%gt nggotr‘-ﬁt gelteeg%oﬁgé%‘ Sr’ud?ién%%rhee R %@dvgpg'dzﬁendi ng on
the posipjon of the IC chip 2 insiqﬁgghe hanber . expl ai ped above, in
the el ecﬂ)?csagﬁl e tB&Lvi ﬁ%eaﬁﬁé%t A S ot NS PR ecﬁgﬁ%n?nd
enbodiment, the |C chip 2 is always tested in-a state of being close to a
set teanPﬁtEFeCPﬂBﬁp§PaP@réQﬁiQAGQQRPQQ?qPﬁyﬁ¥%tf%$%ﬁhfF@éﬁmﬁnfrﬁﬁd t he
reliability of the test inproves. Also, in the present enbodi nent, by
det ect i nfheheecengecaluma gfre dmiG ashiyp testrt orBY hdobngoshherea 16 Apri f
2002 - 43 tenperature around the IC chip 2 by the tenperature sensor 114,
and by cbatadl bifngoubre tieeser atlir eofoftHehel@ ertpipat o ebadtaested ai arend/ or
the ventilation anount based on the

tested. The results of the test are stored in the control

apparatus of the handler 1 at addresses determined by for

example the identification number assigned to the test tray

TST and the numbers of the IC chips to be tested 2 assigned

inside the test tray TST.

On the test head 5, as shown in Fig. 2, the socket 50

are arranged for the number corresponding to 4 columns of IC

chips to be tested 2 arranged in every four rows (4 x 4) on

the test tray TST shown in Fig. 9. Note that if a size of

the respective socket can be made smaller, four rows and 16

columns of the sockets 50 may be arranged on the test head 5

so that all the IC chips 2 held on the test tray TST shown

in Fig. 10 can be simultaneously tested.

As shown in Fig. 2, on the test head 5 being arranged
the sockets 50, one socket guide 40 is mounted for every

socket 50. The socket guide 40 is fixed to the socket 50.

On the test head 5, the test tray TST shown in Fig. 10



tenperature data fromthe tenperature sensor 114, the tenperature can be
controlled to be stable and uni form unnecessary ventilation ca

elimnated and it also contributes to save energy. Note that'ﬁﬂgwﬁsgg%nt
invention is not limted to the above expl ained enbodi nents and a variety
of nodifications can be made within thegcope of the present invention. For
exanple, in the testing apparatus 10 according to the above enbodi nent, the
air supply nmeans 130 adjusts the tenperature of an air outside the test
chanber 102 by supplying it to the dry neans 128, the ventilation anount

control iPathvefedNdhd hensefpsr abUEBrCeRk! umbedNTokdbsRAHEIAE to
tenperature adjusted air is blow around the IC chip 2 via the ventilation

tube 122nd Myiddivali 16k buher 1424napd ¥eQlin AR NGS chlfled 1A 110

However, 1 n the present invention, e alr supply nea may' supply the

Aot RS | £o8 SPAED Eadfocbouhle dOYTIANS k2 Ry (i G4 A0

amount c nmeans 1 eraturé -control™ neans
t enper at.ure gﬂ%ﬁ ted. and the te rature justed air y be bl o around
the IC GHFY 2315 $h% Deliei P PEALEARR B2 thenSOLte TN LIHEA. and
ventil ation hohgf 118, 116 and 110. In this case, since the 16 April 2002
- 44 P3RS dt0the test chanber 102 is circulated to be used, the energy
requi red by the tenperature adjusting can be reduced so it contributes to
save energy. R¥SheRedf efhevat bneFadj-udt é8 gaovides phavshshesdest t he
el ectric device testing apparatus according to the present invention is
suf fi ci dread 5 cohemprike nguabereastrrelpondipgr doutdec ovmmbsr rmefarsodi@ic shown
in Fig. 1, and one or nore of the ventilation anount control neans 126, the
dry nearmil®ss 40e Bsrshowpl ynnPags 130 eaath oife thiestpushdry JRlis etc. may
be omtted or replaced by replaceabl e apparatuses. Furthernore, in the
present fiwedta®Nthé@nNléwér! 8nd of an adapter 62. Each of the

adapters 62 is elastically held by a match plate 60. The

match plate 60 is mounted so that it positions above the

test head 5 and that the test plate TST can be inserted

between the pusher 30 and the socket guide 40. The match

plate 60 is mounted movably with respect to a drive plate 72

of the test head 5 or to a Z-axial drive 70, and has the

structure of being able to be changed together with the

adapter 62 and the pusher 30 in accordance with a shape,

etc. of the IC chips to be tested 2. Note that the test

plate TST is conveyed from the vertical direction (X-axis)

with respect to the paper surface in Fig. 1 to between the

pusher 30 and the socket guide 40. As a test plate TST

conveying means inside the chamber 100, a convey roller,

etc. is used. At the time of conveying and moving the test

tray TST, the drive plate of the Z-axial drive 70 rises

along the Z-axis and a sufficient space for the test tray



preferable as the gas to be blown to the I1C chip fromthe first ventilation
hol e 110 on the pusher 30, however, other gases nmay be used in acs &fnce
with circunstances. Also, in the present invention, as shomm1gﬁ“#§§é. 6 and
7, the chanber 100 was conprised by the constant tenperature chanber 101
the test chanber 102 and the soak chantHr 403, however, the constant

t enperature chanber 101 and/or the soak chanber 103 can be omtted in the
testing apparatus according to the present invention. Furthernore, the
specific configuration of the testing apparatus according to the present

i nvent i dPST stodve | insertledoishpravddede besthesm thal soishdmre 0 ezndi théevi ce
to be tested by the testing apparatus according to the present invention is
not |iméeckéd 4Qiddi p0. 16 April 2002 - 45 [Second Enbodi nent] In the
present enbodi nent, in the chanber 100 configured in the same way as in the

above first egbogh&RAt ini Bsgde 1t hersedleed KRY R FhSOPOSERE dhevéest
chanber 102 is nounted a tenperature adjusting ventilator 90 for adjusting

Lhe temmgiaty! #225-300ulg! Inflifle the HARd QIMRAAIIIR A ISEL A1 VERER! al or

90 conprises a eat exchanger keeps 1 nside casing 80 at

Tprises a f: exchanger 94” ng B
The air PREFHET? ndtoaarndnE, PR, Paogbontlinld 0 CIRE AU R L0 G°
80 via t heat h 94. .The heat h 94 the t t

adj ust | iR eRIPPEEET 887 Bfip et A oh SR Fel A 1ot 25 cRARGET  Jher ei n
At a hightt BRNRr BYFBE BAtCRoRGAks 60 15 Abie ‘o be remdvably’® ["¢ €8N0

pushed. A drive axis 78 is fixed to the drive plate 72 and
is connected to a not shown common pressure cylinder. The
common pressure cylinder is configured by, for example, an
air pressure cylinder, which makes the drive axis 78 move up
and down along the Z-axis and is able to push the upper
surface of the adapter 62. Note that the pushing portion 74
is configured by_an individually push pressure cylinder and
a push rod, etc., and the separately push pressure cylinder
may be driven to lower the push rod to separately push the
upper surface of the respective adapters after the drive
plate 72 comes close to the match plate 60.

At the center of the pusher 30 fixed to the lower end
of each of the adapter 62 is formed a rod 31 for pushing the
IC chip to be tested as shown in Fig. 3 and Fig. 4, and both
sides of which are provided with a guide pin 32 to be
inserted to a guide hole 20 of the insert 16 and a guide
push 41 of the socket guide 40. Also, between the rod 31 and

the guide pin 32 is provided with a stopper guide 33 for



provi de sufficient heat to maintain inside the casing at a high

tenperature, for exanple, froma roomtenperature to about 13% .uﬂgﬁz when
maki ng inside the casing at a | ow tenperature, the heat exch ! 1S

configured by a heat absorbing heat exchanger wherein cool ant, such as
liquid nitrogen, circul ates, which can3dbsorb sufficient heat to maintain
inside the casing at a low tenperature of, for exanple, -60C to the room
tenperature. The tenperature inside the casing 80 is detected, for exanple,
by a 16 April 2002 - 46 tenperature sensor 82, and an anmpunt of w nd

bl own byl ifH& ifrgh e drEGeBUN®T oth@cpushert B8 h¥Fathexéhawdarl o igre
controlled to maintain inside the casing 80 at a predeterm ned tenperature.
The war MOor( se@0|Fig ndl generat bowehr bightt h®hheasteppleangerid®l 3 t he
tenperature adjusting ventilator 90 flows along Y-axial direction above the
casi ng by dqdisswl g $beppedesurEbcefl 42hefcadiengodkedh gusiden apposite
side of the apparatus 90, and returns to the apparatus 90 through the space

bet ween deidrad i e atige 600R8E 1 0RiEepbsheadnd olfo thier plsHed i375) de the
casing. In the present enbodinment, in an electric device testing apparatus

10 havi reﬂli%gr%epﬁass}?é;ﬁr@ﬁé. i@%ﬂiﬁviigegeweetbbe th YIRS &t WRiadwsting

venti | at or own in FIgs:. nd 13, a first ventilation hole 110A

is forwg%gﬂéﬁgyéggégegégrtgfdgﬂgggxis on the rod 31 of the respective
) I )

pusher over - end openi ng the first ventilation hole 110A is

formed at the .approxinmate center of e Lower-end .sur e the rod 31. On
t he | ower - engrré%rlfea%%eﬁﬁh"%f lpﬁgrgﬁd&gl 28 Pé‘lpﬁléld 3 S{I%f'alﬁ’y Yt radius
grooves 112A extending in the radius direction. These radjus grqoves 112A
are conffiaded tPeti®rEesStehtAYalPon URdNg f‘léRStﬂﬁ’@rraHusA%rm 112A

are ventilatjon path grooves to prevent the |ower-end opening of the first
venti | atiorF¥a% e 210 4robtcbfpferspy s&aliesd &Wen sides with guide

holes 20 through which the above-mentioned guide pins 32 of
the pusher 30 and the guide bushes 41 of the socket guide 40
are inserted.

As shown in Fig. 4 of the state of descent of the
pusher 30, the guide hole 20 is for positioning and is made
to have a smaller inner diameter than that of the guide hole
20 on the right. Therefore, the guide pin 32 of the pusher
30 is inserted to the upper half of the guide hole on the
left for positioning, while the guide bush 41 of the socket
guide 40 is inserted to its lower half for positioning. Note
that the guide hole 20 on the right side in the Figure fits
with play with the guide pin 32 of the pusher 30 and the
guide bush 41 of the socket guide 40.

As shown in Figs. 3 and 4, the insert 16 is formed at
its center with an IC holder 19. By dropping an IC chip to

be tested 2 here, the IC chip to be tested is loaded on the



16 April 2002 - 47 when the |ower-end surface 31a of the rod 31 contacts
the 1C chip 2. Inside the rod 31 and near the crossing point qf th 6irst
ventilation hole and the radius groove 112A is nounted a tenﬁ AR £R0% ensor
114. The tenperature sensor 114 is configured by a contact-type tenperature
sensor |like a thernocouple or a non-cendact-type tenperature sensor like a
radi ati on thernoneter and designed to detect the tenperature of the I1C chip
2 itself or the atnosphere tenperature around the I C chip. The tenperature
data detected fromthe tenperature sensor 114 is sent to the contro

appar at usestidttrayeTs®xpphawnednopdrgat ildns of fl ow amount controller 121
and/or an ejector 124 are controlled based on the tenperature data. The

upper - end opepsnghéwnt e Figst. Berind at,] ahd A KetdAyusdepsnedikagi 6g t he
upper surface of the pusher 30. The upper-end opening of the first

ventilatige peke k&84 kS i%Ori'ih%‘é]Er%d At N 6o Serpasl t\!@@tghﬂi%%gﬁiﬁw e 116A

via an inner space portion 62a forned inside the adapter 6
surtace 3f TREned Rl BGpuRARS AR il SPfue Bd et OFPe  BEGHRERL. o
 case of hnelaanief B hAtRER Her 1A SpheL Por et o B2 PRebtBRond
ind the S8CoRASyGHIAFABISR MOl &5 TG PRt 177C110cHe | SLPBREhol o 110A are
dirECt'ypgg¥ggﬁéegOQQ%QJHfﬁg'giso with the insert 16 as explained
above.
As shown in Fig. 4, at the lower side of the socket
guide 40 is fixed a socket 50 having a plurality of contact
pins 51. These contact pins 51 are biased in the upward
direction by not shown springs. Therefore, although a DUT is
pushed, the contact pins 51 will retract to the top surface
of the socket 50. On the other hand, it is possible for the
contact pins 51 to contact all of the terminals of the IC
chip 2 even if the IC chips to be tested 2 are pushed
somewhat at an angle.
In the present embodiment, as shown in Fig. 1, in the
chamber 100 configured as above, inside the sealed casing 80
composing the test chamber 102 is mounted a temperature
adjusting ventilator 90. The temperature adjusting
ventilator 90 comprises a fan 92 and a heat exchanger 94 and
keeps inside casing 80 at a predetermined temperature

condition (high or low temperature) by blowing the air

inside the casing by the fan 92 and blowing out 'inside the



t he upper surface of the pusher 30 wth the | ower surface of the adaptor
62. As shown in Fig. 4, an O-ring groove is fornmed on the upper surface of
t he adapter 62 positioned around the upper end openi ng of t hd® 2
ventilation hole 116A formed on the adaptor 62, and the Oring groove is
fitted an O-ring 120 as a sealing nenbe33 Wien the | ower surface of the
pushi ng portion 74 contacts the upper surface of the adaptor 62, the Oring
120 is elastically deforned between themto nake the upper-end openi ng of
the second ventilation hole 116A be tightly connected to the | ower-end
openi ng easanghBodviantheahieat Rlchahkdx foy.med on the pushing portion 74.
Note that in Fig. 13, for an easier illustration, the | ower surface of the

pushing porti @Re7Aeht awehahgeP e JPRAle UiniGatiiréd hed jdsping 62,
however, the | ower surface of the pushing portion 74 actually contacts and

pushes tb@nﬂ@@ﬁ'&o%”@ba%%rr?rits@% adaiar _@léaﬂ:’_ﬁu{ a9daP%egtRhRquperein the
rod 31 of the pusher 30 pushes the ICchip 2 inthe direction“of a

connect i gRet el b 91 cohoitus ackalr o SOUSS 1 LILTfloyenbi LaLhon hol e

118A and € Secon ati1 on "hole re connected in t ate. As

shown in_Fig. 11, the third ventilation hale 118A forned on,the.respective
sushi ng BOFERGn 1 1A8 G sARS o Sigh (1OASAE. FRGuABRBLRE

controller 121A via a ventilation tube, The f] ow anobunt controller 121A is
conposedPEPY G SEELHFIENts Ak bRy BRR IR ol $ bEe vElRGeCaghRICEHt Pol s t he

drawi ng anount of the air to be drawn fromaround the I C chips 2 through
vent i | at P6ARhSPEPLFGAULEL6 A O @ XarEnl e Ther M oy EPRNECBBAYAEHEFEr tP21A i's

nount ed on the upper surface of the drive plate 72 in the present
enbodi neabout 160°C. Also, when making inside the casing at a low

temperature, the heat exchanger 94 is configured by a heat
absorbing heat exchanger wherein coolant, such as liquid
nitrogen, circulates, which can absorb sufficient heat to
maintain inside the casing at a low temperature of, for
example, -60°C to the room temperature. The temperature
inside the casing 80 is detected, for example, by a
temperature sensor 82, and an amount of wind blown by the
fan 92 and amount of heat of the heat exchanger 94 are
controlled to maintain inside the casing 80 at a
predetermined temperature.

Note that in the above explanation, it is supposed that
inside the test chamber 102 is maintained at a high
temperature state of about 80°C for conducting a high
temperature test on IC chips 2.

The warm wind generated through the heat exchanger 94
of the temperature adjusting ventilator 90 flows along Y-

axial direction above the casing 80 and falls along the side



Each of the flow anmount controller 121A is connected to the ejector 124A
arranged outside the casing 80 of the test chanmber 102 via the ventilation
tube 122A. Note that the flow amount controller 121A may al sd®¥¥rihe¢Qehged
outside the casing 80 according to circunstances. Oppositely, the ejector
124A may be arranged inside the casing &% -Note that since inside the
casing 80 is naintained at a high tenperature, at |east the ejector 124A is
preferably arranged outside the casing 80. The ejector 124A is an appar at us
for generating a negative pressure having a function of drawing an air

around t healllC ehitise Zcagilvg WRioy testhadoppésditecisdidg R tthd he outside via
the ventilation tube 122A, flow anmobunt controller 121A, third ventil ation

hol e 118Apseonds ven) i hadi patliehe 156 nel hbpharvenls ot idirdije dHdA and
radi us grgzves 112A. Inside the test chanbe?®102 i s kept afhgihigh

temperat Wit BleelthheMREBRUDEaRR] shNanal il diiiuty by ddie ej ector
124A is al'so at a high tenperature or 16 April 2002 - 50 at a | ow

tenpemnLgf%c&{%ﬁkd%%éfdgrﬁﬁgrggggn hat the ejector 124A is a high

t enper at ur'é” or nperature resistant ejector. O an ejector for a
normal tenperature can_be used rreturning the tenperatuye of the air to a
nor mal tenper:i%rgh%ypﬁeﬁga SygﬁgﬁagPtét&% GQbeéggﬂﬁfhi 1T the ejector.
Not e t hat ot her drawﬁng neans, . such as a vacuyum po nmay be al so.used

i nstead GISTHENS] BEPBF4BEAL AL THBSN & vty COARBRHED 4 AT IRFSHLER hi gh
tenperature or |ow tenperature test on the IC chip 2 inside the test
chanber 1dhe temperntnre adpuesing Weghidewear &0ur asdihawn ikn Bigs - hdati ng

and the tenperature around the IC
and 4, a first ventilation hole 110 is formed along the

center of the axis on the rod 31 of the respective pusher
30. The lower-end opening of the first ventilation hole 110
is formed at the approximate center of the lower-end surface
of the rod 31. On the lower-end surface 3la of the rod 31 is
formed a plurality of radius grooves 112 extending in the
radius direction. These radius grooves 112 are connected to
the first ventilation hole 110. The radius grooves 112 are
ventilation path grooves to prevent the lower-end opening of
the first ventilation hole 110 from completely sealed even
when the lower-end surface 3la of the rod 31 contacts the IC
chip 2.

Inside the rod 31 and near the crossing point of the
first ventilation hole and the radius groove 112 is mounted
a temperature sensor 1ll14. The temperature sensor 114 is
confiqured by a contact-type temperature sensor like a
thermocouple or a non-contact-type temperature sensor like a

radiation thermometer and designed to detect thé temperature



chip 2 becones higher than the set tenperature in a usual case. Especially,
in alowtenperature test, it is necessary that the terrperatgr(c%rd. Sé&e t he
chanber 102 is |lowered to about -60C. In this case, if the | 6 f@ S not
kept to be a predeterm ned tenperature due to its self-heating, the
reliability of the test declines. A so,3gvhen an IC chip 2 beconmes to be a
hi gher tenperature in a high tenperature test due to the self-heating, the
reliability of the test declines, in addition, there arises a fear that the
IC chip itself nmay be damaged. In the electric device testing apparatus 10

accordi nge Lhd N Ruese 20bedkTBR! cnbhacAbuBRRER! %eﬁ%%x%écﬁi{éd A& i P

2 whi ch has becone i gher tenperature t 02 -

t enper at yre e ot e]f-heating i rawn.to the ejectaor 124A via the
R ot T o AT A
116A, third ventilation h0|§ %18A and fl ow %nount controller 121A

Ther ef orETRHA T IBHSPRRFRL gad atBuRBRENEC EhghCemETod ARRAFEtHS#PY 0 be
di scharged and the heat caused by the self-heating during the test on the
| C chi p 12%er iefRla RS, OBABaEACREr C4dplsfdd Od st&ibmdeetl Zlonperat ure in
the chanber 102 is flown around the I1C chip 2, instead. As a result, the IC
chip 2 itenpewaturescentnatiemenhe ddddi @i yendlided itom amamnt eperzelire and
the reliability of the test inproves. Al so, in the present enbodi nent, the
t enper atmegan®onl26ie ¢€c chape2candiroi leke basegie oat whe afendexr atums pher e
tenperature around the I C chip are detected by the tenperature sensor 114,
operati cdu¥d. t he fl ow anount controller 121A and/or the ejector 124A are
controll ed based on the tenperature data fromthe tenperature sensor 114,

and the draw A¢ SHOWAt 1AM @BLARAURY FRY.r aSPetd V@ﬂ&-@ﬂ&%ﬁeﬁﬁnge@@r ately
controlled. Therefore, the tenperature control on every ICchip can be
made stable, £ PPECHSTREYation hole 110 is opened facing the upper
surface of the pusher 30. The upper-end opening of the first
ventilation hole 1 is connected to inside a second
ventilation hole 116 via an inner space portion 62a formed
inside the adapter 62. The substantially sealed inner space
portion 62a is formed when the upper surface of the pusher
30 is fitted to the lower surface of the adapter 62,
however, it is not always necessarily to be completely
sealed. Note that in a case of an adapter 62 without the
inner space portion 62a, the second ventilation hole 116
extends in the axial direction, and the second ventilation
hole 116 and the first ventilation hole 110 are directly
connected when fitting the upper surface of the pusher 30
with the lower surface of the adaptor 62.
An O-ring groove is formed on the upper surface of the

adapter 62 positioned around the upper-end opening of the

second ventilation hole 116 formed on the adaptof 62, and



drawi ng(ventilation) can be elimnated, so it contributes to save energy.
Note that the flow anmount controller 121A shown in Fig. 11 is_not. Q ys
necessarily provided in the present invention, and the third1ggﬁ¥?$'¢fon
hol e 118A may be 16 April 2002 - 52 directly connected to the ejector
124A or other ventilation neans. Al se 361+ he present invention, the
chanber 100 was conprised by the constant tenperature chanber 101, the test
chanber 102 and t he soak chanber 103, however, the constant tenperature
chanmber 101 and/or the soak chanber 103 can be omtted in the testing
appar at ghea@-ih@icovdei pr esevedi AMeotroAg Faot ker rbrsxaliiry specific
configuration of the testing apparatus according to the present invention
is not Iljdkidead twhddec@doySwerbedreRte HES@net ?%s%'i@ﬁ;t o tdy cey to be
tested by the testing apparatus according to the present invention is not
limted i [ L ] e .al [ ey estl

éo%éa(%&i‘ the %@%{z}{.ﬂ g{rlrgggbgﬁa‘f £hBE 28LBELY ¢4 ‘G\}\}]Cegtc?]%dﬂgl%% -

apparatus 1 t he pr Iment tests nspect ¢) er t

operating suitably in a,stat pplyi ng_a, normal tenperature. a hi

t enper atl%r eelﬁ'o%sj%lf%arﬂe]&a?r%%%?ﬁ?L%S%eé?’e?Swtgg%ngro al' Ve o(’}l",e fOrPE 'aéﬁ e, -30C
thermal stress to_the DUTs and cl assifi.es the | in accordance with the
test reSQR{EDSTHRE o{}é‘? atFhg" egﬁnitr’ritaﬁéogt %‘Pg‘ewﬁ# tbr‘?ertrﬂhétx ess appl i ed
is perforned by reloading the DUTs froma tray carrying a | arge nunber of
DUTs to GRnesked ¥hckendpyer-grdoopanisg ofe 2 dikisherentriglaidon not
shown) to an IC carrier CR (see Fig. 18) conveyed through the inside of the
| C t est ihgleapfermadson. tifaepesbiag pheticont d4t.i Nptapfdvadt ush IFid. the
present enbodi nent, as shown in Fig. 14 and Fig. 15, is conprised of 16
April 2003 -arb3asiet Cibhgarrae idhQ0 thlei dowea durtfreddis tie heudleshed or
classifies and stores the tested DUTs, a | oader section 1200 which sends

t he DUTpdrwini hed | {s nagaygi fieohl@Bel RippeirhgudifaiteeoSatid audstdr &2 fhanber
section 1300 including a test head, and an unl oader section 1400

cl assi f yidvgewdid, t@lé NUoREt LasteaedeDJES tial @hhsmﬁdldogﬁﬁﬁﬂﬁemi n the chanber
section 1300. | C Magazine 1100 The |1 C magazine 1100 is provided with a

Cl acker TOFTEY Tolarng DORS EIALel T SEstco daee Wi reife tost

st ocker ol ding DUTs Cl assif acco e test

resul ts. o ises: DhS- 1851 LESUBEkRL L1000 Moshid a8la 1 SEPokeL 1102 are

conpri se a frane-s y “suppor raime and an ele or able to
ent er fréﬁgﬁg@eéothe égytﬁgp&%rt f.ra

pus chip Eein the direction of a
connection terminal 51 of the socket. Of course the third
ventilation hole 118 and the second ventilation hole 116 are
connected in that state.

As shown in Fig. 1, the third ventilation hole 118
formed on the respective pushing portion 74 is connected to
the air distributer 121 via a ventilation tube. The air
distributer 121 is an apparatus for distributing a
temperature adjusted air (temperature adjusted gas) supplied
from the temperature control means 124 arranged outside the
test chamber via the ventilation tube to the first

ventilation hole 110 on the respective pushers 30. The air

distributer 121 may comprises, for example, a flowing amount



and nove toward the top. The tray support franme supports in it a plurality
of stacked custoner trays KT. Only the stacked custoner trays ?J f noved
up and down by the elevator. The pre-test |IC stocker 1101 hol '8 Fgfé@%%d
custonmer trays KT on which the DUTs to be tested are held, while the
post-test | C stocker 1102 hol ds stackedygustoner trays KT on which DUTs
finished being tested are suitably classified. Note that since the pre-test
| C stocker 1101 and the post-test |IC stocker 1102 are structured the sane,
t he 16 April 2002 - 54 nunbers of the pre-test IC stocker 1101 and the

post - t eddod xSt OfkBre 1282 BBYakatelkt 2bntrealliiny agondanceaéidnneed. In
the exanple shown in Fig. 14 and Fig. 15, the pre test stocker 1101 is

provi dedaggpdrg% °0s véRekeh+ LD R + B \é&%%%f%?@djk&éé@\t,ﬁ’% tdl, opge €NPt Y

st ocker sent to the unl oader section "1400, e the post-test IC

stocker 1102 is.proyided.with fi.ve, stockers UL L2 sy ., UL an hold
| Cs sortléeas?%?%l aén%gi ﬁﬂﬁ?%f Ef vve é" gss%lésspaegg&%’cﬁ nlé,ge%}tol]t%%l?lgs]?g?%éul ts.
That is, jn addition to_classifyi, | Cs ood .and defective, it.is

possi bl & 16 B Erde Phe aisadrestifisem sl HaY e Prperatd rghehetds, ones
w th nmedi um speeds, ,and ones with | ow speeds and the defective ICs_into
ones redid R ng FePLIPINGLENENt GXdér NSAKTTON (e " ABRAE2 RS Bfied
custoner tray KT is conveyed fromthe | ower side of the test board 1201 to
an openiie 12emperatuse| sddustedc@iion blzom e £he AC tekirs 2 BreM(not
shown) provided between the I C magazi ne 1100 and test board 1201. Further,
in the |oaelefisettirenti268ionhdodeTd lloadedon tdapeacisi veepushaysKIOar e
transferred once to a pitch conversion stage 1203 by a first transfer
mechani sgad 204, adhaseetihéndiiianaldsi tiomsevasry lec RiABpa2ze corrected and

their pitches are converted, then the DUTs transferred to the pitch

The air distributer 121 is mounted on the upper surface
of the drive plate 72 in the present embodiment. Each of the
air distributers 121 is connected to the temperature control
means 124 arranged outside the casing 80 of the test chamber
102 via the ventilation tube 122. Note that the air
distributer 121 may also be arranged outside the casing 80
according to circumstances. Oppositely, the temperature
control means 124 may be arranged inside the casing 80. Note
that since inside the casing 80 is maintained at a high
temperature, at least the temperature control means 124 is
preferably arranged outside the casing 80.

The temperature control means 124 is connected to an
overall ventilation amount control means 126, a dry means
128 and an air supply means 130 in the order. In the present
embodiment, the temperature control means 124, the overall

ventilation amount control means 126, the dry means 128 and

the air supply means 130 compose a temperature adjusted gas



conversion stage 1203 are reloaded on the I1C carrier CR stopped at the
position CR1 in the chanber section 1300 (see 16 April 2002 - 55 Fig.

17) using the second transfer mechani sm 1205. The pitch convép§Wh2QQ%1ge
1203 provided on top of the test board 1201 between the w ndow 1202 and the
chanber section 1300 has relatively deegg isdentations. The circunferenti al
rims of the indentations are shaped surrounded by inclined surf aces and
serve to correct the positions of the I1Cs and convert their pitch. Wen a
DUT picked up by the first transfer nmechani sm 1204 is dropped into an

i ndent atdwhply hesli ®poPoshei preebnthenbdhtiionCoNeRa] athdy tihe i nclined
surfaces. Due to this, the nutual positions of for exanple four DUTs are

correct | yorfied £4Fh PEda@hds €8N ghk Elfl%pﬁityt alRnsOlof Qal nrHefhe customer
tray KT and the I1C carrier CRdiffer, fhe position-corrected and

pi t ch- COiW@éJE@ﬁoM§¥C§Hc?Gd8i ‘Eé%d a\'%EerB&s Qﬁhﬁﬁ%‘?c“QH aaﬂ-gci e@ehani sm 1205

and rel oaded on the 1TC carrier eby the DUTs can be rel oaded
accur at i he eiving indentations 14CR formed in the IC carrier
CR. TheqF%pggr%fa%é?%%f%échanisn11204 for reloading the DUTs fromthe

t t KT to_the pitch i t 1203, as. shown in Fig. 16,
s provided vFPR 8°F oF RPR3HaReRER) Ia0er SR 155 Gt YHICHERY 8bard 1201, a

novabl e arm 1204b abl e to nove back and forth (this direction designated as
t he Yldi?%E%F%EYSbeFREBnaé BudeEndnd RaF RPLAFF e 4 creRbhiat’| 3R st age
1203 by the rail 1204a, and a novabl e head 1204c supported by the novable
arm 1204dimneubdidet theotestnchambenprlid2 2goxhe 3hry theans di2&ctTh@ al ong

t he novabl e arm 1204b. The novabl e head 1204c of the first transfer

mechani sdry means 128 is a typical apparatus and for generating a

dry air for drying the air supplied from the air supply
means 130. The overall ventilation control means 126 is an
apparatus for controlling the overall ventilation amount
blown from the first ventilation hole 110 on the pusher 30
positioned inside the test chamber 102, and composed of an
electrically controlled flowing amount control valve, etc.
The temperature control means 124 is an apparatus for
controlling the temperature of the temperature adjusted air
as a whole blown to the IC chip 2 from the first ventilation
hole 110 of the pusher 30.

The temperature adjusted air treated in the above way
is blown around the IC chip 2 via the ventilation tube 122,
the air distributer 121, the ventilation holes 118, 116 and
110, and radius grooves 112.

Unloader Section 400

The unloader section 400 shown in Figs. 6 and 7 is

provided with two X-Y conveyors 404, 404 of the 'same



1204 has suction heads 1204d attached faci ng downward. The suction heads
1204d nove while drawng out air to pick up the DUTs from a custoner tray
KT and drop the DUTs on the pitch conversion stage |203. For ©&pMREI2 about
four suction heads 1204d are provided for the novabl e head 1204c, so it is
possible to drop four DUTs at one tine 3B the pitch conversion stage 1203.
On the other hand, the second transfer mechanism 1205 for rel oadi ng the
DUTs fromthe pitch conversion stage 1203 to the IC carrier CRL in the
chanmber 1300 is structured simlarly. As shown in Fig. 14 and Fig. 16, it

i s provi @sdugtiifeaasaithel 2654 daivkyover3thetopidédt e test lbaded 1201, a
novabl e arm 1205b able to nove back and forth between the pitch conversion

st age 1268candnt BOOLCTher n-ar dSlvdporhes04) | 4dL0bs1 o a0 Re "BY3BLecBead
1205c supported by the novabl e arm 1205b and able to nove in the

X-di rect roncalipsg firbe ARcalastardph208r Jhe- 1ay able @88911&2%%0?&&“6

second transfer nmechani sm 1205 has sucti on heads 1205d attac acl ng

downwar dsedBeoflabinoR heads 120594 [ drawing out air to pick up the
DUTs fromthe pitch cgnversion stéggwﬁé Igﬁ%’reload the DUTs on the IC

[ CR1 t h 03 .f d t Bl f.the test
chanber 1301, “Fof MoyAmIe  thodt: CR, U 100008 10575% (HEF ShiAedett on
heads 12 i.ded _for. {he movabl e head 1205c, It ible t
el oad 80c Bpfs 198 e B A oFEH i B e o crgiiber St BR81300
The chamber section éip%ua cording to the present enbodi nent is provided
with a cBhERRAPY: Rp&Pay & FREGEE orraphIBShrearaked ree Bheh

tenperature or, | ow tenperature
unloader section 400 can be brought close to the top surface

of the test board 105.

Further, while not illustrated, an elevator table for
elevating or lowering a customer tray KST is provided below
the openings 406. A customer tray KST becoming full after
being reloaded with the tested DUTs is placed on here and
lowered and the full tray is passed to the tray transfer arm
205.

Note that in the handler 1 of the present embodiment,
while there are a maximum of eight types of sortable
categories, it is only possible to arrange a maximum of four
customer trays KST at the openings 406 of the unloader
section 400. Therefore, there is a limit of four sortable
categories in real time. In general, four categories are
sufficient, i.e., good ICs can be classified into high speed
response devices, medium speed response devices, and low
speed response devices plus defective devices, but there may

also arise categories not belonging to these categories such



thermal stress to the DUTs | oaded on the IC carrier CR DUTs in a state
given thernmal stress are nade to contact sections 1302a of t g tefa¥)ead
1302 in a constant tenperature state and a not shown tester B APH he
test. Note that in the I1C testing apparatus 1 of the present enbodi nent,
when a | ow tenperature thermal stress las -been given to the DUTs, the ICs
are heated by the later nentioned hot plate 1401 for preventing
condensati ons on the DUTs, while when a high tenperature thermal stress has
been given to the DUTs, they are cooled by natural radiation of the heat.

It is, hawelmericed spegossihertaeptanigde a separate soaki ng chanber or
soaki ng zone and cool the DUTs to roomtenperature by drawing in air when a

hi gh tenperatid ec i8S weeN @REhi pdrar akeae Whe RUErYpisaifedrigedeat er
etc. toreturn themto a tenperature where condensation will not occur when

a | ow tea{r%gjf?fé&fén@aéagéggrgfghiaﬁdthgh%att%ﬁtoﬂl%%d gidfh Nayi Wt he contact

sections O2a Is provid the bottom of the center of the test chanber
16 April 02 -_58 0 pasi ti.an I i rovi ded
at the t%%&s%%%% % a%'f%e#@s%’%%a%%%b% %Et%%tiﬁlgs, %%i%ﬁq{ezaﬁ% %‘{r)l the 1C
carriers conv d to the positions 5 are directly carri by a third

t ransf er°$fe %rhigwléﬁﬁet lggwé £t 19§:th ORE2FUBITRe %‘faeytlﬁgl‘ ¥ are
tested hy being made_to electrically contact the contact sections 1302a.
The DUTL? | Fecheredef RgMt E8ednAP@dRSt SPStiNed &b thehT TarPReFEIER, but
are rel oaded on an exit carrier EXT nnv%gg_into and out of the positions

CR5 at t30 taRd s? deysbemeRetrayt K§dadol hod ¥ Toffe it iewldde of the

chamber section 1300. \Wen a high tenperature thernmal stress had been
appl i ed,arhsimyTcategoay| maydbeo trangfaidnedcdol tdfe emloader section

400 in its place so as to hold these DUTs. If customer trays
KST are switched in the middle of sorting work, the sorting
work has to be interrupted during that time and therefore
there is the problem of a reduction in the throughput.
Therefore, in the handler 1 of the present embodiment, a
buffer section 405 is provided between the test tray TST and
the opening 406 of the unloader section 400, and DUTs of a
category rarely appearing are stored temporarily at this
buffer section 405.

For example, the buffer section 405 is given a capacity
able to hold 20 to 30 or so DUTs. A memory is provided for
storing the category of ICs held at the IC chip holding
locations of the buffer section 405. The categories and
positions of the DUTs temporarily stored at the buffer
section 405 are stored for each DUT. In the intervals of the
sorting work or when the buffer section 405 has become full,

customer trays KST of the categories to which the DUTs



bei ng conveyed outside of the chanber section 1300. The IC carrier CR of
the present enbodi nent is conveyed circul ated inside the Chaggé? ﬁﬁﬁ}lon
1300. The state of handling is shown in Fig. 17, but in the

enbodi ment, first, IC carriers CRL on which DUTs sent fromthe | oader
section 1200 are | oaded are positioned pear the chanber entrance of the
chanber section 1300 and at the back of the chanber section 1300. The IC
carriers CR at the positions CRL are conveyed to the positions CR2 in the
hori zontal direction by a horizontal conveyor, not shown. Note that the

posi tionggbreacatVichg be fddTsdd bt o S esorehd ransf ea1meghap §#ohk205 is,
strictly speaking, slightly upper than the position CRL shown in the sane

16 April +g@02c- m§8az1h%ur2%o(tamé 4IRS 1 ¢ ONr-dSe SHOYMLRY+ Re £ ¥WO-RQLBedOt T €d
lines in Fig. S This is for the IC carrier CRto approaching the

entrance meg,.0 e t m bel ow i n
or der totéggg %EE e%frgﬁé% Eﬁﬁé\J§§ﬁ§$#$§%:€%%rggfgb éméggérflﬁ'gpreventlng
heat enls on i nsi anber secti 1300. For ose, the IC
Corrier SEPPAASAE Ghe, bélfcﬁ“eﬁlsee%mt‘ﬂ@ RTE SRveRa L urBHeBBELRT I ng ¢ he
DUTs. Here, the IC carriers conveyed to the position CR2 are conveyed in
a state ShkcREd Pﬁssé\}é‘}edlltstla"‘ge%uﬁ Pt h"eob%g%%rﬁlpns?ﬁérélgrti cal

di rection b{ the el evator 1311 shown in Fig. 17. They wait until -the IC
carri er sCHEtEReIpsFaYiSo KRS TCRY: o rielepiyomt hep apenépacetfl od the
positions CR4 at substantially the same |evel as the test head 1302 from

t he | onenmdondpess iseictisnCRI hywhere ¢wmllimovwp honszomnesl tregeeST.. Duri ng
conveyance, a high tenperature or |ow tenperature thermal stress is applied
to the DUTs. Bpetttron lef cBagt catweyed by the not shown hori zontal
conveyer to the positions CR5 in the horizontal direction fromthe

posi tions CR4 a0 shivernt 651 Figpd 1302héh d€arrying out a high

temperature test on the IC chip 2 inside the test chamber
102, the IC chip 2 becomes high temperature due to its self-
heating and the temperature around the IC chip 2 becomes
higher than the set temperature in a usual case.

On the other hand, an electric device testing apparatus
of the present embodiment 10, an air taken in by the air
supply means 130 is temperature adjusted by supplying the
air to the dry means 128, the ventilation amount control
means 126 and the temperature control means 124. The
temperature adjusted air in this way is a dry air and set,
for example, at a temperature specified in the test
specification, or at a temperature to make the temperature
on the IC chip 2 detected by the temperature sensor 114 (see
Figs. 3 and 4) close to the set temperature. For example,
when the test specification specifies a high temperature

test of 80°C, the temperature of the air is adjusted at 80°C



where only the DUTs are sent to the contact sections 1302a of the test head
1302. The {C carriers CR after the DUTs are sent to the cogkggt S, qﬁjans
302a are conveyed fromthe positions CR5 to the positions fﬁ”ﬁﬁ

hori zontal direction by the not shown horizontal conveyer, then 16 Apri
2002 - 60 conveyed toward the top in t#4ge-vertical direction by the

el evator 1314 and returned to the original positions CRL. In this way, the
|C carriers CR are conveyed circulated only inside the chanmber section
1300, so once raised or |lowered in tenperature, the tenperatures of the IC
carri er o hessel Mesorder ned hal nediasthbeycackipnd asder ed ttddie deat
efficiency in the chanber section 1300 is inproved. Figure 18 is a

per spectggee vi ew of the structure of an IC carrier CRin the present

enbodi nent. Eight indentations 12CR are forned on the top surface of a

strip-like pl gééﬁé L NgdgE Lang ;12 LesRectiMelys formed two IC
hol der s 14@‘@%@? car y?%%%%egﬁﬁ%éqhél?:cgﬁo? gr a%4CR tgﬁl‘a\ﬁfh%s pr esent
enbodi ment_is forned for 16 al t.he | i.tudi-nal. .directj.o the plate
11CR by 4}?’:[‘?95‘?119" abr%?%%kéﬁ%ﬁﬁi ﬁﬂgh’éegﬁﬁggg%i gF %\C‘%s gzﬁc},lag]n 1‘|S}Inei~:t al | ation
pitch PL (see Fig. 21) of e DUTs i.n the |lopgitudinal direction of the

pl ate 1¥§®% %ﬁ&o%ut%ﬁﬁa}ﬁgntEP9aF%? Fﬁsfﬁéggéeﬁbﬂggﬂ %XER of the present
enbodi nent, a gujde plate 17CR on which _a guide hole 171CR (see Fig. 19) is
fornmed iteHellBbncaplenellBdeht bt PBA 136R R FESHITA% WS FEANELS he

bl ocks 13CR Wen, as in a ball grid array (BGA) type IC of a chip size
package, LY helbUihe apresenbt amhodhmepssi Nossi g adc dwrddyg e thests it er

di aneter of a package nold, it is possible to position a sol dering bal
detecting the temperature on the respective IC chips 2 by

the temperature sensor 114, the temperature and/or amount of
the temperature adjusted gas blown to the IC chips 2 may be
adjusted exactly by the air distributer 121 so that the IC
chips 2 becomes at the temperature specified in the test
specification. It is because even if the IC chips 2 to be
tested are all identical, as shown in Fig. 1, an air flow
exists inside the test chamber 102 due to the temperature
adjusted ventilation apparatus 90, and the temperature on
the IC chips 2 during the test may vary depending on the
position of the IC chip 2 inside the chamber.

As explained above, in the electric device testing
apparatus 10 according to the present embodiment, the IC
chip 2 is always tested in a state of being close to a set
temperature (temperature specified in the test
specification) and the reliability of the test improves.

Also, in the present embodiment, by detecting the

temperature of the IC chip 2 and/or the atmosphere



16 April 2002 - 61 termnal HB of the DUT by the circunference of the
gui de hole 171CR of the guide plate 17CR, and thus, the contqgt af%&§acy to
the contact pin can be inproved. As shown in Fig. 18, the |CIRAPN is
provided on its top surface with a shutter 15CR for preventing the DUTs
received in the IC holders 14 of the 4QZXasrier CR fromdeviating in
position or junping out. The shutter 15CR is opened or closed with respect
to the plate 11 by springs 16CR When the DUTs are received in the IC

hol ders 14CR or when taking themout fromthe I C holders 14CR, the DUTs are
put in otemp&eatavé hAyoapdnichg Tire cdliy Rebyl 3 Bemsergrite swsder
open/ cl ose nechani sm 182CR as shown in Fig. 20. On the other hand, when the

shutter ppgn/gh@ssymeeRearoIMih@2eRd L enpledattibe tde SlWttShpdpARFEL UINS tO
t he orlglnaf state by the elasticity of the spring 16CR, and the opening

surface : C,hal f al ats i shutter
15CR as g%%&/%e?!% E?g g%i/%%ﬁ?g% P’tﬁgﬁD%Tag:tlﬁjgll I r}'{%lggél)%&ﬁo%eéﬁéﬁm are

hel d wit . . ! £t L . b

Conveyed arbg PRt Rt acd SrUIP ol Heniina i AL I L ¥ ont s, as
h in Fig. 1 held by th L.l 112CR i ded t f

of the pFEPEeTRERTSTREN e SPPEBUASR HhOTARANLE T80 WHHe Rong hole
152CR forned on the shutter 15CR, and the pulleys 112CR, 112CR provi ded on

t he bot hUBRESESSREYARPRL12@Fion £AN he fddminatehArdthe 38R edges of the

shutter 15CR Note that the center pulley 112CR and the |ong hole
contributes to save energy.

Note that the present invention is not limited to the
above explained embodiments and a variety of modifications
can be made within the scope of the present invention.

For example, in the testing apparatus 10 according to
the above embodiment, the air supply means 130 adjusts the
temperature of an air outside the test chamber 102 by
supplying it to the dry means 128, the ventilation amount
control means 126 and the temperature control means 124, and
the temperature adjusted air is blown around the IC chip 2
via the ventilation tube 122, the air distributer 121 and
ventilation holes 118, 116 and 110. However, in the present
invention, the air supply means 130 may supply the air
inside the test chamber 102 to the dry means 128, the
ventilation amount control means 126 and the temperature
control means 124 to be temperature adjusted, and the
temperature adjusted air may be blown around the IC chip 2
via the ventilation tube 122, the air distributer 121 and

ventilation holes 118, 116 and 110. In this cas€, since the



152CR on the shutter 15CR are fitting to the extent of allow ng al nbst no
rattling in the longitudinal direction of the plate 11CR Wi bz@gzoﬁé ght
space is provided between the pulley 112CR at the end and thé 8 ol the
shutter 15CR. By doing so, even when the thernmal stress acts on the IC
carrier CR inside the chanber section 4300, expanding or shrinking caused
therefromis distributed to the both sides while keeping the center pulley
112CR still at the center and properly absorbed by the spaces provided at

t he both ends. Accordingly, the whole amount of swelling or shrinking in
the | ongiiwdineideli tlieet t@st obhbhBeghabed s1oGRe@Er®s o had fuseunt at the
both ends, where the expanding or shrinking affects nost, so the difference

wi th thathofeddiegpl PbQuiteR Bgnthe TRAReTIIre B LIcHPEY Cl ose

mechani sm of the presént enbodi nent is configured as below First, in a

routine/pajheof hangli &gn{%gtg?grge%g(zcﬁi '[%%VQR&I@}% in Fig. 17, there are two

positions requiring the s 0 be oper,” which are the position CRl

(strictly sp i ng, sli upper, 1303)..far el Vi €, S
fromthe sec?giéé"?'r a%@ e#é%g%kéﬁlug% %g@%%‘éﬁ( tgr?%' psosplgflii{)ﬁg ggsféé] l‘PUT
transferring fhe DUTs to,the, contact sectiogn 1302 of the test. head 1302 by
the thirde SECGEFTF IBEACE §8 AN, SRBATRII ARSI 19 THe present
enbodi ment, as shown in Figs. 17, 19 and 20 regarding the position CRL, a
fluid prRERIRRE cYRYREELORS2BRSHEILAS 165¢nd fa FPMR G by th % Ehe
open/ cl ose bl ock 181CR provided on the upper surface of the shutter 15CR is
appl i ed empeeatpnet epndped/ feass fEdhahosn Ith& X9 uil pprésere @Yl i nder
182CR i s nounted on the test chanmber 1301 side. Then, as shown in Figs. 19
and 20, myre edf athényenheéladdoaf amosmnft wichtpreds weansyl26idethd8@CR wit h
respect to the 1C shutter 15CR in a stopped state, the fluid pressure

cyl i ndermd&2€R1 ppenshéhaighgiipe] vl xeEnghil 30 hoakidige odd § teilopesr cl2se bl ock
181CR provided on the shutter 15CR When | oading of the DUTs conpletes, the

shutter d&&R hmayCheseflibyedWgGdiadd Bherdihcdapie dppaddapiessure
cylinder 182CR On the other hand, at the position CR5 near the test head

1302, since thgrlfetAbkbe! iGRtHe frledchtTOMARAYIdNE LtaShoyw hori zont al
conveyer, the shutter 15CRis opened or closed by using this. For exanple,
the 1Cc j I §<C e hZO posSi L i o the
posi ti on%‘.%fml nést ﬁlﬂé é%%eh&;gset g%)l;a)cgrryf%é Q%})ée%ng&?fﬁ c?%%ﬁgh%he
shutter 15 (S oyided on the teest chanber 1301 side and the i tion
cont acti %b’?gﬁe"sggﬁxég&% lS’IO Sk H@iﬁi‘ o%ef i%u%h?ﬁti¢’ Wheh $ﬁ ®fc
carrier CR noves fromthe position CRA to pasitjon CR5. Also, the position
Where t HERSERpBRY PE BFGS ddd AECAHANSER A h GHEFWTEHENERSt { er 150R
conpletely 16 April 2002 - 64 opens when the IC carrier_ CR stops at the
posi ti on CRS. ALROY héNpitdSe R &S| Vet v opPYWR| ReFbEdeks 2B4CR are
provi ded on the shutter 15CR, the stopper is also provided two.

Consequeht | het phamkert d00153ER icPRIBIEeD Y cthe ycopehant asemperptutarri er
CR is horizontally conveyed. Wen conveying the IC carrier CR fromthe

posi ti oncltRsber fAé,podiet iterstCROanbaxr sHid tand 18GR saskt ochbmbeko3éd,
Therefore, by, for exanple, formng a cumsurface on the above stopper,
when t hehbd@evary,i eheClons tamty eyetbd r Otntd eclpasbér oh0 CRantidokhehposi ti on
CR6, the rear end portion of the open/close block 181CR of the shutter 15CR

keeps cogbakrt thgmbert @ 3cwars W anei ttwd the shettestibhgRappadaaliky cl oses.
Note that a positioning pin for positioning with the IC carrier CR at the

time of bapgdrAGngveb the PEsdrie PLAVERethA O FRVEREEnSLaYS£AR0SC and 1304b

of the second transfer
specific confiquration of the testing apparatus according to

the present invention is not limited to the above embedment.
Also, the electric device to be tested by the testing
apparatus according to the present invention is not limited

to IC chip.



mechani sm 1205 and the third transfer nechani sm 1304. The novabl e head
1205c of the second transfer mechanism 1205 is shown as a reﬁéiﬁﬁﬂﬂﬁﬂf
exanpl e, however, the novabl e head 1304b of the third transf i sm
1304 is also configured in the sane way. As shown in the sane figure, the
nmovabl e head 1205c is provided with twydgaositioning pins 1205e and 1205e
straddling one DUT. Therefore, positioning holes 113CR and 113CR to be
respectively fitted in by the positioning pins 16 April 2002 - 65 1205e
and 1205e are fornmed on the plate 11CR side of the IC carrier CR It is not

specifiCﬁéé%oﬁanﬁ daik@weyer. in the present exanple, one positioning hole
113CR (oh the right 1n Fig. 19) is nade to be a true circle, while the

ot her positi oﬂ QQQgﬁ%eé%ﬁgReﬁvBBd&n\%n ef tiéxi()r?:ﬁeh%hsa?ﬁ%rﬂl%’d e) is made to be

along circle’in direction. By ing so, positioning is perforned

inly b itioning hole 113CR_ while the ot her. pgsitioning hol
T1aCR abeobaBERhsHR1 bHEAPRRE, BA%6 W5 i (e FRN GriiiE PTIPISURR A so, a

taper surface for leading the positioning pin 1205e is faornmed ov t he
posi ti on?-%@lﬁ%IE{‘?l?)%ﬂiengéstlE‘&t 80n G oMty SR st ~abamier; H0% g. 20
i's an opening portion by which the positioning pin 1205e can fit in the
posi t i onifign@ented 18CRelper athe es giuet i esfddstah Yhef@Fectric device
testing apparatus 1 of the present enbodi nent, when all DUTs are
t ransf eradgusbingethestehpadatlt? @s tdhowrhiird Riransfler Teehani sm 1304 at
the position CR5 near the test head 1302, the IC carrier CRis returned
from t hetpmpetraturERadtjastiegpeRintidatdt.90A et iy alefant $Dnangpar at us
is provided for confirmng that no I C holder 14CR of the I1C carrier CR has
a DUT | ehkat exchanger 94 and keeps inside casing 80 at a

predetermined temperature condition (high or low

temperature) by blowing the air inside the casing by the fan

92 and blowing out inside the casing 80 via the heat

exchanger 94.

The heat exchanger 94 of the temperature adjusting

ventilator 90 comprises a heat releasing heat exchanger

wherein heating medium is flown or an electric heater when

making inside the casing at a high temperature, and able to

provide sufficient heat to maintain inside the casing at a

high temperature, for example, from a room temperature to

about 160°C. Also, when making inside the casing at a low

temperature, the heat exchanger 94 is configured by a heat

absorbing heat exchanger wherein coolant, such as liquid

nitrogen, circulates, which can absorb sufficient heat to

maintain inside the casing at a low temperature of, for

example, -60°C to the room temperature. The temperature

inside the casing 80 is detected, for example, by a



on it at this time. The remai nder detection apparatus conprises an optical
el ectric sensor which is provided between the position CR5 aqg thF &ﬁfition
CR6 shown in Fig. 17 and emts and receives 16 April 2002 - 2
detection light in the Z-axial direction along the center line CL of the IC
carrier CR shown in Fig. 19. In order. tgp let the detection |ight pass,

t hrough holes 111CR are respectively provided on the bottom surface of the

| C hol ders 14CR of the plate 11CR, and through hol es 154CR are provi ded on
the shutter 15CR at positions corresponding to the respective |IC hol ders

14CR, axaMpdratrdloi@@ssp, syheanthan! emeanti of GRS WY tdree posi ti on
CR5 to the position CR6 after finishing handing over DUTs, a nobve pul se

signal igag egtze'ami éxﬁé?@hitheﬁegqeafofthEhﬁelaqr RN Rl gLOYEYESFe POSition
timng of the I1C holder 14CR of the ICcarrier CR IS conflrned t her eby, and

a conmie fglf §e£ @glﬁbglhlgpglhgu%ﬂ% %%%I gﬁ(ggr c sensor at the

timng can be ¢con n the I'C holder 14CR, the

light is nq& recelvgg g%%the Btlcal electrlc sensor. Thus, in order to
notify tifat TS Pﬁfﬁg aBnormal , for exanple, an alarn1nay be

given. The test head 1302 of .the resent _embodi ment .has ei ght. contact
sections 130 %r%@¥ﬁeﬁra?°8}eﬁép r FPRET Ahiec g opgh ﬁkP%eads 1304c of
the contact arms are also provided at the same pitch PZ as shomm in Fig.

21. Furtaxghanger | ¢4 cafrtBe tRUpSrasure poiysiinheeitiekptmr 2 this tine,
the relationship PZ = 2 ~ P1 stands . The DUTs once connected to the test
head 1300Plews alem@g¥dakhadndirewtios above (hes cesistmvit) i and hEakhsre

along the side wall of the casing which is an opposite side
of the apparatus 90, and returns to the apparatus 90 through
the space between the match plate 60 and the test head 5 to

circulate inside the casing.

In the present embodiment, in an electric device
testing apparatus 10 having a test chamber 102 provided with
the temperature adjusting ventilator 90, as shown in Figs.
12 and 13, a first ventilation hole 110A is formed along the
center of the axis on the rod 31 of the respective pusher
30. The lower-end opening of the first ventilation hole 110A
is formed at the approximate center of the lower-end surface
of the rod 31. On the lower-end surface 3la of the rod 31 is
formed a plurality of radius grooves 112A extending in the
radius direction. These radius grooves 112A are connected to
the first ventilation hole 110A. The radius grooves 112A are
ventilation path grooves to prevent the lower-end opening of

the first ventilation hole 110A from completely sealed even



16 April 2002 - 67 figure. Every other colum of DUTs (portion shown by
hatching) is tested sinmultaneously. That is, in the first teﬁg, ﬁLﬂ@% DUTs
arranged in colums 1, 3, 5, 7, 9, 11, 13, and 15 are brought fﬁ nt act
with the contact sections 1302a of the test head 1302 for testing. In the
second test, the IC carrier CRis novedtpy-exactly one colum pitch Pl and
the DUTs arranged in colums 2, 4, 6, 8, 10, 12, 14, and 16 are
simultaneously tested in the same way. Therefore, IC carriers CR conveyed
to the positions CR5 at the two sides of the test head 1302 are noved by

t he not whenntherlawatrakbndosuefacebylaxadt lbhd hopidkhedtitadt$ hehe 1IC

| ongitudinal direction. Note that the results of the test are stored at
addresseghfigtgr m ned by for exanple the identification nunber assigned to
the IC carrier CR and the nunbers of the DUTs assigned inside the IC

carrier CR | gnlbgeel el £ba d9viace LRl MARRAIA LI Todfnt Nee PERgEN!

enbodi nent, a third trans anism 1304 is provided near the test head

1302 f b to t t i 2 t.est
noad 1905 F8F YERELEEE1AR RELR (0 Thet BUATS ARl SR B ot Eei ™ 25
d 25B i i ded with il .13 i d t th t Lti CR5 of
o 22 A BARUEEALL Bt ana MG ol LI SLo0 oLl ore CFe ©
the test head 1302, a novable 16 April 2002 - 68 head 1304b able to nove
back and°PBfiaupetwREnat FENEESTE HIRF LRYIPSFAF YR 9e02_F ri&ke &R by the

rail 1304a, and a suction
thermocouple or a non-contact-type temperature sensor like a

radiation thermometer and designed to detect the temperature
of the IC chip 2 itself or the atmosphere temperature around
the IC chip. The temperature data detected from the
temperature sensor 114 is sent to the control apparatus and
later explained operations of flow amount controller 121
and/or an ejector 124 are controlled based on the
temperature data.

The upper-end opening of the first ventilation hole
110A is opened facing the upper surface of the pusher 30.
The upper-end opening of the first ventilation hole 110A is
connected to inside a second ventilation hole 116A via an
inner space portion 62a formed inside the adapter 62. The
substantially sealed inner space portion 62a is formed when
the upper surface of the pusher 30 is fitted to the lower
surface of the adapter 62, however, it is not always
necessarily to be completely sealed. Note that in a case of
an adapter 62 without the inner space portion 62a, the

second ventilation hole 116A extends in the axial direction,



head 1304c provided faci ng dowmward at the novabl e head 1304b. The suction
head 1304c is conprised to be able to nove in the vertical directjon by a
not shown drive (for exanple, fluid pressure cylinder). The 0§f¥¥¢%902
novenent of the suction head 1304c enables the DUTs to be picked up and the
DUTs to be pushed agai nst the contact. ggction 1302a. The suction head 1304c
of the present enbodinent will be explained further in detail. As shown in
Figs. 22 and 23, the suction head 1304c is provided on a not shown Z-axi al
drive, and conprises a pusher base 1304cl novi ng upward and downward wth

respect Jify e COMAR $EaEL 2R 13A2R0200186MRNADLADAYe}304c3 mounted to

t he pusher base 1304cl via a floating nechani sm 1304c6. The novabl e base

130403 N SHELEN, 990 30RC2-LT ALt cLARCRIE 0P 4 QT The above

state is Shown in and € suction hea to the
novabl e hase 1304c3 is_approxjpate rectanqul ar, patall el epi ped shape and a
bt ough T8 GHEBRF: G § 8 S AE L HE! BUFBERod Ot Horll Ahen Syt RERARRY G pad
1304c2 caonposed of an elastic body is fixed to inside the suction head body
1304c10,thh PIRRERE i ®h- force at the tine of vacuumis given to the tip of
the suction pad 16 April 2002 - 69 1304c2. On the suction surface of the
suction head Aod3hawp4znoFig.f 4rmed Q-plogaliropvendrse fanmed; gryghe of
grooves 1304c12 as shown in Fig. 24, which connects the through hole
1304c11 wipgheswrfa¢enohehiebedppt8d4 620 pwistilt iiomedowhivaal ivhe heppemnedi ti on
that a DUT is pushed against the contact section 1302a as shown in Fig. 23.
Not e t hadnd hepehiape @fidtheoeetoall ventilation hole 116A formed on

the adaptor 62, and the O-ring groove is fitted an O-ring

120 as a sealing member. When the lower surface of the

pushing portion 74 contacts the upper surface of the adaptor

62, the O-ring 120 is elastically deformed between them to

make the upper-end opening of the second ventilation hole

116A be tightly connected to the lower-end opening of a

third ventilation hole 118A formed on the pushing portion

74. Note that in Fig. 13, for an easier illustration, the

lower surface of the pushing portion 74 is away from the

upper surface of the adapter 62, however, the lower surface

of the pushing portion 74 actually contacts and pushes the

upper surface of the adaptor 62 in a testing state wherein

the rod 31 of the pusher 30 pushes the IC chip 2 in the

direction of a connection terminal 51 of the socket. Of

course the third ventilation hole 1182 and the second

ventilation hole 116A are connected in that state.

As shown in Fig. 11, the third ventilation hole 118A

formed on the respective pushing portion 74 is connected to



the grooves 1304c12 shown in Fig. 24 are shown only as an exanple and may
be properly changed in accordance with conditions, such as a | f.- tlng
anount of the DUT and an air tenperature, etc. The suction hégé

provided with an air pressure circuit 1305 shown in the sanme figure. In the
air pressure circuit 1305, an air sourgg 1305a (corresponding to the fluid
supply source of the present invention), such as a plant air (air pipe
systemlaid inside a plant), exclusive conpressor, an ejector 1305c for
perform ng vacuum using a conpressed air as a drive source, and an ejector

val ve 13030 fffodnt edO PO PEF 1 Denei,eat A vEARIQ 211 L ARIRES Bfhd NERGS I €sS.
The suction force generated by the circuit is given to the suction pad

1304c2 vig, [fte écﬂ(@ﬁgﬁ 'f‘z %ﬁo"'&légﬁﬁzots% JYCt i %@?aqngél?go A crush

valve 1 € 1S provi Circul al'l’el” br anch ron1the air
source 05a. and |ts end |§ a onnect d to thg Q&gh hol e 1304c11 of
t he sucth ro 78a K&ad? E@ntf Scr W9 305e

supplies the c ressed air fromthe air source 1305%5a to the suction pad
1304c2 HPBPEn qr% theaifiebe@bhe AZEVR FHRRt AEPUSd ti%dS mPidR DUT adhered
to the suction pad 1304c2. Nanely, the crush valve 1305e is nonentary
opened athuqiiEnsventihet by hedped 1Py LileA Radrldddnt enbodi ment, the
conpressed air fromthe crush valve 1305e is used for rel easing the heat
due to sel f - Hee i hipwduanogntesonhgod 1BWT.1 2Ndndlsy masurtied|omfthe upper
openi ng/ cl osing of the ejector valve 1305b at the tine of vacuum and

openi ng/simfacy of the drist pahte 7205a: athet herdsers dmbed basntg t he DUT
are perfornmed by an instruction signal (nmay be electric, air pressure, or

oi | pressatie)of rewe t heowoainbahtappataioll k30 1a Tihe ddnisdcad veo 1806e s
cl osed and ejector valve 1305b is opened when hol ding a DUT by suction, and
the ej ed vt VE24808Brehg88Soutside the casing 80 of the test
chamber 102 via the ventilation tube 122A. Note that the
flow amount controller 121A may also be arranged outside the
casing 80 according to circumstances. Oppositely, the
ejector 124A may be arranged inside the casing 80. Note that
since inside the casing 80 is maintained at a high
temperature, at least the ejector 124A is preferably
arranged outside the casing 80.

The ejector 124A is an apparatus for generating a
negative pressure having a function of drawing an air around
the IC chips 2 under being tested and discharging to the
outside via the ventilation tube 122A, flow amount
controller 121A, third ventilation hole 118A, second
ventilation hole 116A, first ventilation hole 110A and
radius grooves 112A. Inside the test chamber 102 is kept at

a high temperature or at a low temperature and the air to be

drawn by the ejector 124A is also at a high température or



when the held DUT is pushed against the contact section 1302a. At this
tinme, since the DUT is fixed by the suction head 1304c and tﬁg Coﬁgﬂﬁb
section 1203a, the air source is |left unused. Accordingly, A@F al ve
1305e is made open while the ejector valve is made cl osed and the
conpressed air fromthe air source 13053 is blown to the DUT via the

t hrough hol e 1304c11l. By doing so, the conpressed air which generally is
made to be a normal tenperature is blown to the DUT and fl ows through the
grooves 1304c12 forned on the 16 April 2002 - 71 suction surface, so

even a sfl fg NRR} bdddr £ & cr@tede AL phbselhBie LhAWIRMIOl RREUL 1 Cally

limted, it is preferable to provide a tenperature control unit” 1305d for

cont 1ol Ly Lie 4 SIRAK Adtiseplubie GEMROASEEMpALALLELl bodlidie of the

crush val ve I in or to make the tenperature of

the air hlo o the DUT. n ropriate,val iLn,accordange w.th,the

sel 1 hedtifg iUtk e 30vedt FBRLErbEREL RelBer AR ER SRRy he
conpressed air to, the DUT, the crush valve 1305e is not always required to
be open,XNRFEP?Q%ﬁﬁéﬁ%%n%e%%ﬁrBEuESnP?oFﬁﬁdaB§,tPoF'é%ﬁﬂﬁﬂg, a duty ratio
of on and off. A floating nmechani sm 1304c6 provi ded between a pusher base
1304c1 HRIRETANHES LHadehedbseschanggnf P§Gr e8eEOT8e FORCHHNSEC &£RRIi de pin
1304c5 to be fitted in a | ater explained guide bush 1302a2 as one gui de
means i ¥f¢cker{o the novabl e base 1304c3 at its center portion and the
bottomend is inserted to a pin of a small dianmeter 1304c7 fixed to the
pusher base I8tHelthads athesuldrawihg mewabl, e shade ab3@GAcRaawmumgwatp e for the
anount of a space between the guide pin 1304c5 and the snall dianmeter pin
1304c omdpebeX-alpb aisedi Lhsteanest thet bgepwdhern2aase 1304cl. Furthernore,

t he novabl e base 1304c3 is novabl e upward

As shown in Fig. 11, when carrying out a high
temperature or low temperature test on the IC chip 2 inside
the test chamber 102, the IC chip 2 becomes high temperature
due to its self-heating and the temperature around the IC
chip 2 becomes higher than the set temperature in a usual
case. Especially, in a low temperature test, it is necessary
that the temperature inside the chamber 102 is lowered to
about -60°C. In this case, if the IC chip 2 is not kept to
be a predetermined temperature due to its self-heating, the
reliability of the test declines. Also, when an IC chip 2
becomes to be a higher temperature in a high temperature
test due to the self-heating, the reliability of the test
declines, in addition, there arises a fear that the IC chip
itself may be damaged.

In the electric device testing apparatus 10 according

to the present embodiment, the atmosphere gas around the IC

chip 2 which has become a higher temperature than a set



in the Z-axial direction with respect to the pusher base 1304cl, however,

t he novabl e base 1304c3 is biased in the 16 April 2002 - 72 _direction
separating fromthe pusher base 1304cl by the spring 1304c8 &ﬁ&Vﬂ&éBOZ

bet ween the pusher base 1304cl and a novabl e base 1304c3. Accordingly, the
condition shown in Fig. 22 is maintaingd during when an external force does
not act, while the novabl e base 1304c3 noves with respect to the pusher
base 1304cl on the X-Y plane when an external force acts in the X-direction
or Y-direction at the tinme of fitting the guide pin 1304c5 and the guide

bush 13Q2aperAltSifre Idud NG XeNe PLEDE_hSatRRLI N8ddvReR 3d A SEled
fluid pressSure cylinder 1304c4 pushes agai nst the novabl e basé 1304c3 vi a

t he pushi : A4c9. DO o] e I i R ect to the
pushor e g e Fifiabakebse J10h°, ERHRE! GpREaT i AR ot i ng
1304c8. .l.n.the suction he 1304c. of t resent .invent.i.on,, a fluid
pressur&ﬂgﬁﬁrﬁﬁﬁo d%%li-a?+%%dh?geaT§8§e §§6£81V89 '%%+qﬁup%k%her base
1304cl i,s mounted, the pushing bl ock_ 1304¢c9 is unted to the novabl e base
1304c3,%4%9tQQF(ﬁlQWmP$§RPBfg?HErPE$FH ﬁ?éésu?ggEﬁﬁpﬁ@brti§b4c4 contacts
and pushes agai nst the upper surface of the pushing block 1304c9, and the
novabl e BEKEPITOR T3S PRERd FReoLEhChAPs2 THe 2dWeliSoRlnaedd tR3M: of the
present enbodi nent is provided with ei ght novabl e bases 1304c3 to be

mut ual | disahagegribranry theaheéay ernhedebpethet seddehesrnimy plystarg base
1304cl1, and the above fluid pressure cylinders 1304c4 are al so provi ded at
mut ual | yehendspetndemt tipesICi chip(Pass takénApwialy 2002 -an/Aird 3higted t h
respect to the respective novabl e bases. Note that a guide pin 1304c5

hﬁ;/ijgg idcs Be ke toPErtompéasturs fhxedet ehbhi®eiOVAR & HallowiBGiahirand t he
’ the IC chip 2, instead. As a result, the IC chip 2 is always
tested under the condition close to a set temperature and
the reliability of the test improves.
Also, in the present embodiment, the temperature on the
IC chip 2 and/or the temperature of the atmosphere
temperature around the IC chip are detected by the
temperature sensor 114, operation of the flow amount
controller 121A and/or the ejector 124A are controlled based
on the temperature data from the temperature sensor 114, and
the drawing amount from around the respective IC chips 2 is
separately controlled. Therefore, the temperature control on
every IC chip 2 can be made stable, unnecessary
drawing(ventilation) can be eliminated, so it contributes to
save energy.
Note that the flow amount controller 121A shown in Fig.
11 is not always necessarily provided in the present

invention, and the third ventilation hole 118A may be



bush 1302a2 is fixed to the contact section 1302a the guide pin 1304c5 and
t he gui de bush 1302a2 conpose a gui de neans of the present i9§2ﬁ$¢%ﬁ? By
fitting the guide pin 1304c5 is fitted in the guide bush 130 %he
taper surface when the suction head 1304c descends toward the contact
section 1302a, the novabl e base 1304e35Rs—perforned positioning with
respect to the contact section 1302a. Al so, when changi ng the kind of
contact section 1302a as the kind of DUT is changed, the kind of suction
head 1304c is al so changed. In the present enbodinent, the parts | ower than

t he puskérekal®y L3Mmktdd wXctltagefedton Thangerkothard viche inatd ch304bl
and fluid pressure cylinder 1304c4 are used as they are. As a result,

conponefeanef. WgLhanganéd tppesone MHeeAtidnl heheoshamde rba goediseed, and
t he changi ng work performance can be inproved as the weight of the change

Kit becQues MUdHy dHk Idondthnd LEAPSLEELFECEAAMBEY 1304 Ok phe dyresent

enbodi nent;” as shown in Figs. 25A and 25B, two novabl e heads 1304b are

ooV Sedi Qe ) 8 Ind 0éfs RGalhoLys) RELIGED, R Losglyul Lo

the int et'ween and fhe~s 1 ONS of the

| C carriiers CR, These t no |l e ads,  1304b ve sinul eously in the Y
16 hori EIBEFtRF hatent ohbysadlPhor S GrPak LhATLEL 1YE SRR

bal | - screw nmechani sm, while the suction heads 1304c nove in the vertica
di r ect | GPRFahddp it rteer V8 sAPRITBRPF afREATERBTe EOt Kb S PSSR theads
1304c can pick up and hold eight DUTs at one tine and the interval between
t hem i s ideterdgiqdl - tRRAHRefReEevathpesneehfieoncast igugaitden pFoxde The
operation of the third transfer nechanism 1304 will be explained in detai
bel ow, testing apparatus according to the present invention is not

limited to the above embedment. Also, the electric device to
be tested by the testing apparatus according to the present
invention is not limited to IC chip.

[Third Embodiment]

The electric device testing apparatus 1 of the present
embodiment tests (inspects) whether the IC is operating
suitably in a state applying a normal temperature, a high
temperature of, for example, 125°C or low temperature of,
for example, -30°C thermal stress to the DUTs and classifies
the ICs in accordance with the test results. The operating
test in the state with thermal stress applied is performed
by reloading the DUTs from a tray carrying a large number of
DUTs to be tested (hereinafter also called the "customer
tray KT", not shown) to an IC carrier CR (see Fig. 18)
conveyed through the inside of the IC testing apparatus 1.

Therefore, the IC testing apparatus 1 of the present

embodiment, as shown in Fig. 14 and Fig. 15, is comprised of



Unl oader Section 1400 The unl oader section 1400 is provided with an exit
carrier EXT for ejecting the tested DUTs fromthe chanber seghlon 0 The
exit carrier EXT is conprised so as to be able to nove back

the X-direction between the positions EXT1 at the two sides of the test
head 1302 and the position EXT2 of the smloader section 1400 as shown in
Figs. 16, 25A and 25B. At the positions EXT1 at the two sides of the test
head 1302, as shown in Figs. 25A and 25B, it appears and retracts

super posed sonewhat above the stop position CR5 of the IC carrier and

sonewhat ahefowmbgazsret 100 0hedd ch3®day dHee DUy dd reansiesta@cdani sm 1304.
The specific structure of the exit carrier EXT is not particularly limted,

but it canabgie9aki AHHCdtBY-ed RInd & dHdB DML | ta A ARl $é¥t §bn 1200
|ndentat|ons able to receive the DUTs (here, elght) such as the IC carrier

CR Sho""” QenéQ the]'%iuggg'flcﬁo%p%e 10 mdy me dzcilrgéoszor(?]"‘f’n@é' fngarriers EXT

are prOVI at the two s he t est ey operate

subst ant | rlcaII mnth VI t XT2 of the

nl cader §aiat5s  SEEbeomniry e st Wk SR s of the
test chapber 1301. Returnin 16,, a ho e 1401.is vi ded cl ose
to the pb&FEi éﬁ 3ngs app Y c}:ec’grsr‘?cetrlcé}(?l‘f%d) CURRATRI 8% ice testing
apparatus 1 of the present enbodinent. The hot plate 1401 is for heating
the DUTstabing QutehgstecuPVTsH HH GExthad BRAD CRRTeq tontRAsahaBRSEhen a

| ow tenperature thermal stress has been applied to the DUTs. Therefore,
t here i sspetaead1880use the hot plate 1401 when a high tenperature thernal
stress has been applied. The hot plate 1401 of the present enbodinent is
desi gned t o b&CaMagatzd nleolld ®dw col utms and 16 rows of DUTs, a total of 32,
corresponding to the ability of the suction heads 1404d of the | at er
mentioned fourhle TCafrg@zimcAllIGMs provided with a pre-test IC

stocker 1101 for holding DUTs to be tested and a post-test

IC stocker 1102 for holding DUTs classified in accordance

with the test results.

These pre-test IC stocker 1101 and post-test IC stocker

1102 are comprised of a frame-shaped tray support frame and

an elevator able to enter from under the tray support frame

and move toward the top. The tray support frame supports in

it a plurality of stacked customer trays KT. Only the

stacked customer trays KT are moved up and down by the

elevator.

The pre-test IC stocker 1101 holds stacked customer

trays KT on which the DUTs to be tested are held, while the

post-test IC stocker 1102 holds stacked customer trays KT on

which DUTs finished being tested are suitably classified.

Note that since the pre-test IC stocker 1101 and the

post-test IC stocker 1102 are structured the same, the



1404 capabl e of hol ding eight DUTs at one tine. The hot plate 1401 is
divided into four regions corresponding to the suction heads %404? &%h:he
fourth transfer mechani sm 1404. The ei ght DUTs picked up and TRRIT 2 t he
exit carrier EXT2 are placed on these regions in order. The eight DUTs
heated the | ongest are picked up by thesucti on heads 1404d and transferred
in that state to the buffer section 1402. Near the hot plate 1401 are

provi ded two buffer 16 April 2002 - 76 sections 1402 each havi ng an

el evator table 1405. Figure 26 is a sectional view along the |ine XXVI-XXVI

of Fig. nfidbedhe®l €iv@t pret 8bkes 1848koeketrha 10uf faevd send imrst 14d2c nowe i n
the Z-direction between a | evel position the sane as the exit carriers EXT2

and the f{icidAt g1 §#0kat Zndi _éﬁ%iagm%( aed an eRlodgidd o @boyged he sane,
specifically the level position of fthe test board 1201. The specific

structure of fﬁ‘etﬂ?é'féfémgfét isﬂ?%nl‘iﬁngé.”% R It ardy, 1 ija tgge_but for

exanpl e the section can be configured a plate forned on 1t a p?arality

o (b il SRR 10 AR 108, AL iy e e 2 L

| C carriers FITréers E hi's pair ator tables 1405
operate substantially s trically, that is, while o i s, stopped at the

el evat e@%ﬁ@?%n{‘e’f etégggﬁ‘ti Y15 FhEd e&‘tpttylhétd@%ee%}gﬁp p‘b%i?é)oﬁ?n he

unl oader section 1400 stretching fromthe exit carriers EXT2 to the buffer
sect i onsta e cypleprdes a86¢aons 1408vi #dd 16 tHhey RUtr 1 et afSt BFCRE®Rani sm
1404. The fourth transfer mechani sm 1404, as shown in Fig. 16 and Fig. 26,

i s provibHEeR wis hproyadpd1wdah five sterkeanse Uldst Wodn d- 120UL5 aandvabl e arm

1404b able to nmove in the Y-direction between the exit carriers EXT2 and
buffer seanibnddl1202 bprtkd datlo a maximum of five classes according

to the test results. That is, in addition to classifying ICs
as good and defective, it is possible to divide the good ICs
into ones with high operating speeds, ones with medium
speeds, and ones with low speeds and the defective ICs into
ones requiring retesting etc.

Loader Section 1200

The above-mentioned customer tray KT is conveyed from
the lower side of the test board 1201 to an opening 1202 of
the loader section 1200 by a tray transfer arm (not shown)
provided between the IC magazine 1100 and test board 1201.
Further, in the loader section 1200, the DUTs loaded on the
customer tray KT are transferred once to a pitch conversion
stage 1203 by a first transfer mechanism 1204, where the
mutual positions of the DUTs are corrected and their pitches
are converted, then the DUTs transferred to the pitch
conversion stage 1203 are reloaded on the IC carrier CR

stopped at the position CR1l in the chamber section 1300 (see



1404a, and a suction head 1404c supported by the novable arm 1404b and abl e
to nove vertically in the Z-direction with respect to the noy Q&F

1404b. The suction head 1404c 16 April 2002 _ 77 _ draws o Aprit 2042,
noves in the Z-direction and Y-direction and therefore can pick up a DUT
froman exit carrier EXT and drop theeD¥§ to the hot plate 1401 and al so
can pick up a DUT fromthe hot plate 1401 and drop the DUT to a buffer
section 1402. There are eight suction heads 1404c attached to the novabl e
arm 1404b in this enbodinment, therefore it is possible to transport eight

DUTs at ppg.tiang. ubehe thet seronth@Wans¥drt hectfanidie 1Pyabl e arm 1404b and
the suction heads 1404c are set at positions enabling themto pass through

a level posit&gglgggwgeg&ﬂy%fgfaﬁuéggdgxﬁ}djﬁkfgvg&ggcgﬂdﬁ?gpefi&hgn of

the el evator tables 1405 of the buffer” sections 1402. By t even if one

el evat or I 5,L$ At i I t | tq it o 0SS to transfer
t he DUTst%ggtﬁgégghé?%él%ﬁﬁiOFS}g%ﬁ%%%ﬁg%%m4%¥Rnéé%t%$$e§§%§%8rFurther

t he unl oader ,secti 400 | rovided, with, a, fifth,transfer nechani sm 1406
1 R B e ey g RN SEE TR AR Y v sl

mechani snms 1406 and 14Q7 reload the tested DUTs carried out to the buffer
sect i onsCHEGYMESTERE oS ¥ fhe kPdefHAeFRe, 2¥feSPaR®dpoard 1201 is
formed with a total of four openings 1403 for arranging the engty cust oner
trays KTssarphadery by theldnnd ssigaass B ofeXTR ¢ gagaerhet®00 to be
close to the top surface of the test board 1201. The fifth transfer

mechani spe$d@donsgs ofhdle~iI€Fiagsl convert their pitch. When a DUT

picked up by the first transfer mechanism 1204 is dropped
into an indentation, the drop position of the DUT is
corrected by the inclined surfaces. Due to this, the mutual
positions of for example four DUTs are correctly determined
and even if the pitches of loading of the customer tray KT
and the IC carrier CR differ, the position-corrected and
pitch-converted DUTs can be picked up by the second transfer
mechanism 1205 and reloaded on the IC carrier CR, whereby
the DUTs can be reloaded accurately in the IC receiving
indentations 14CR formed in the IC carrier CR.

The first transfer mechanism 1204 for reloading the
DUTs from the customer tray KT to the pitch conversion stage
1203, as shown in Fig. 16, is provided with a rail 1204a
laid over the top of the test board 1201, a movable arm
1204b able to move back and forth (this direction designated
as the Y-direction) between a customer tray KT and the pitch
conversion stage 1203 by the rail 1204a, and a movable head

1204c supported by the movable arm 1204b and able to move in



16 April 2002 _ 78 _ 14, 16 and 26, is provided with a rail 1406a |aid
above the test board 1201, a novable arm 1406b which can nnvg in ﬁ?ﬁ
Y-direction between the buffer sections 1402 and openi ngs 14 §’B§' % ajl
1406a, a novabl e head 1406c which is supported by the novable arm 1406b and
can nove in the X direction with respeds to the novabl e arm 1406b, and a
suction head 1406d which is attached to the novabl e head 1406c facing
downward and can nove vertically in the Z direction. The suction head 1406d
draws out air and noves in the X-, Y-, and Z-directions and thereby picks
up a DURHeg dtrdiwedtideratenyi eheldddabie tarandf2éxddb .t he DUT to a custoner
tray KT of a correspondi ng category. Two suction heads 1406d are attached

to the nmovablehdapskyd¥DECheAdt Nho4embedicants iS@t tedah XSS ikl @ dwi dhansf er
two DUTs at one tine. Note that the fifth transfer nechani sm 1406 of the

present f%%é’%er%uééiéﬁrﬁgd‘é’i §h034S %E?S{E%E%aﬁéq{%&mé& appd O

transfer s only to custoner trays openi ngs 1403 at the

gt endedhi ASagLTPEbLUCRINEN BANLI Y SHSLPTRL. 1AV S KT, o g eaOr | S

Wi th hi r'equenci es of “occurrence et openi ngs e right
end. As to this, the sixth transfer nechani.sm as shown in
oy, 2 AEE B foan' & chBEoRaty thrth NG RO 4o, Db 1 814 above
the test board 201, a, novable arm 1407b which can nmove in_the Y-direction
bet ween R%ﬁ?%ﬂﬁ?%ﬁers&%nAﬁF?HGZé@@3- For s&ampdify fﬁﬁ@@%ﬂ@D%ﬁeﬁ?%b%°Q403 by

these rails 1407a, 1407a, a novabl e head 1407c which is su ported by the
novabl e keada 4b7B4dnareanravidedn fiowe thedimoadblen hadh ¥2Rbects@olthe

is possible to drop four DUTs at one time on the pitch
conversion stage 1203.

On the other hand, the second transfer mechanism 1205
for reloading the DUTs from the pitch conversion stage 1203
to the IC carrier CR1l in the chamber 1300 is structured
similarly. As shown in Fig. 14 and Fig. 16, it is provided
with a rail 1205a laid over the top of the test board 1201,
a movable arm 1205b able to move back and forth between the
pitch conversion stage 1203 and the IC carrier CR1 by the
rail 1205a, and a movable head 1205¢ supported by the
movable arm 1205b and able to move in the X-direction along
the movable arm 1205b.

The movable head 1205c of the second transfer mechanism
1205 has suction heads 1205d attached facing downward. The
suction heads 1205d move while drawing out air to pick up
the DUTs from the pitch conversion stage 1203 and reload the
DUTs on the IC carrier CR1 through the entrance 1303 formed

on the ceiling of the test chamber 1301. For example, about



novabl e arm 1407b, and a suction head 1407d which is attached to the
novabl e head 1407c faci ng downward and can nove vertically iq the.2
Z-direction. The suction head 1407d draws out air and moves i AL op_z and
Z-directions and thereby picks up a DUT fromthe buffer section 1402 and
transfers the DUT to a custoner tray KT-of _a correspondi ng category. Two
suction heads 1407d are attached to the novabl e head 1407c in this

enbodi ment so it is possible to transfer two DUTs at one tinme. The
above-nentioned fifth transfer mechani sm 1406 can transfer DUTs to only
customer 11 t ' [ ile the
sixth trfa%‘”sl?géutr%c%gg{g;g%ﬂnlg%?td\grﬁ%ns er]pgﬁlsﬂ%eoa Eﬁ%{ 0%2% Iﬁ‘?g?/gx\gT set at
all of the_gpenipgs 1403, Therefor, s of, cat egori i, th,high
frequencﬁﬁggoiahggﬂrﬁgn&g &Eyﬂﬁfs(ﬁﬁéﬂé%eﬁf%ﬁﬁél %@e¢?¥%haFr Sfer
mechani sm 1406 anﬂ the sixth transfer nmechani sm 1407 and DUTs of categories
with | owrHPEoBBNEREs 16f CALLHS e & nay be classified by only the sixth
transfer mechani sm 1407. To prevent the suction heads 1406d, 1407d of the
two transfer SBambgrsSection 13447 frominterfering with each other, as
shown in Fig. 14 and Fig. 26, these rails 1406a, 16 April 2002 _ 80
1407a are pro¥hdeghambeirf s@cdritorhdiHt aerpnding eventhe pwesentti on heads
1406d, 1407d operate sinultaneously, there will be alnbst no interference.
In this embodinent, isherovfilded maitdf e cracdteamis mdmPér asuset fahcaipasi tion
| ower than that of the sixth transfer mechani sm 1407. Note that while not

shown, et@rahpplga_lalge& fders ielery atii 1y tEmpvEiurg SHSioweteimpayattifeare
provi ded bel ow the test board 1201 of the openings 1403. A custoner tray KT

thermal stress to the DUTs loaded on the IC carrier CR. DUTs

in a state given thermal stress are made to contact sections
1302a of the test head 1302 in a constant temperature state
and a not shown tester performs the test. |

Note that in the IC testing apparatus 1 of the present
embodiment, when a low temperature thermal stress has been
given to the DUTs, the ICs are heated by the later mentioned
hot plate 1401 for preventing condensations on the DUTs,
while when a high temperature thermal stress has been given
to the DUTs, they are cooled by natural radiation of the
heat. It is, however, also possible to provide a separate
soaking chamber or soaking zone and cool the DUTs to room
temperature by drawing in air when a high temperature has
been applied or heat the DUTs by hot air or a heater etc. to
return them to a temperature where condensation will not
occur when a low temperature has been applied.

The test head 1302 having the contact sections 1302a is

provided at the bottom of the center of the test chamber



becom ng full after being reloaded with the tested DUTs is placed on there
and | owered, the full tray is passed to the tray transfer arlrjr%5 anp%&éﬁe tray
transfer armis used to carry it to the correspondi ng stocke OPY UL5 of
the I C magazi ne 1100. Further, an enpty custoner tray KT is carried from
the enpty stocker EMP by the tray transfger-armto an openi ng 1403 whi ch has
becone enpty after the ejection of a custoner tray KT, placed on the

el evator table, and set at the w ndow 1403. One buffer section 1402 of the
present enbodinent is able to hold 16 DUTs. Further, provision is nmade of a

nmenory f1050 5! cmi_cs% %@@i@%ﬁspchssc@f TtheabYisielok alrd herdWldwd ditng
positions of the buffer section 1402. Further, the categories and positions

of the QYs t%scpréﬂd?é bheRuf {86 +Saehiion 35402 Faf& hd,0r gcgkef Yygach DUT,

custoner trays KT of categories to which the DUTs stor at the buffer

section 1402. bel e-gall . f r.gm 6 [ 02 -

magazi neéal%oé)(?&rgg?@é UEg) ?aggaggﬁe%&ﬁtsoggﬁ %Peg‘tjaq \};@Q{ iﬂr?stz%eiz%%sr ?%Péspondi ng
custoner_trays KT t he abqve-nentiqned . third and sixth tr r

rechan G HDEECE b 75 a5H50; BYKer thRer SRS SHE s - Ob b tR

cust oner trqés KT carrying DUTs to be tested. A custoner tray KT is set at
an openi FPYUS0BI ST LefE PEader 38¢ct MWoFTE2 GEE B @I T Pumeindpe
tested are picked up at once using the first transfer nechani sm 1204 from

the cust®AR? ¥ a§lRIthicadhy €Ps$acto thee adadly feRE NS hb392at board

1201. These are dropped onto the pitch conversion stage 1203 once where the
DUTs are cor rBeeedUTa faosished dedngorhestest due piatiretesnedtbe skeond
transfer mechani sm 1205 is used to pick up for exanple four DUTs dropped at
t he pitciCcoayeistronCRlapatld@? atelowizd car rah tdreim fearwride BXTrance 1303
to inside the test chamber 1301, and place themon an IC carrier CR stopped
at the pasvih@nifkd. ahA bl@ ¥FStthe positions CR5 at the two sides of

the test head 1102 and conveyed outside of the chamber

section 1300. When a high temperature thermal stress had

been applied, the DUTs are allowed to naturally cool after

being conveyed outside of the chamber section 1300.

The IC carrier CR of the present embodiment is conveyed

circulated inside the chamber section 1300. The state of

handling is shown in Fig. 17, but in the present embodiment,

first, IC carriers CRl on which DUTs sent from the loader

section 1200 are loaded are positioned near the chamber

entrance of the chamber section 1300 and at the back of the

chamber section 1300. The IC carriers CR at the positions

CR1 are conveyed to the positions CR2 in the horizontal

direction by a horizontal conveyor, not shown.

Note that the position of receiving the DUTs from the

second transfer mechanism 1205 is, strictly speaking,

slightly upper than the position CR1 shown in the same



chanber 1301, two positions CRlL are provided, so the second transfer
mechani sm 1205 conveys the DUTs alternately to IC carriers Cgﬁaggiﬂ@&g t wo
| ocations. At this tine, the shutter 15CR of the IC carrier r
closes by the fluid pressure cylinder 182CR (see Fig. 17). If 16 DUTs are

| oaded at these positions CRL, the IC.cggrier CRis conveyed into the test
chanber 1301 by the route CRL->CR2->...->CR4 shown in Fig. 17. During this
tinme, 16 April 2002 - 82 a high tenperature or |ow tenperature thernal
stress is given to the DUTs. Wien IC carriers CR on which DUTs to be tested

are | oadedgare ¢ahikepobqtlildd ARSISHRAS HR% alwd oin® sbeesdolihke test
head 1302, as shown in Fig. 25A, the shutter 15 of the IC carrier CR

opens by S § : i h : on the
P yig 9334 ﬁg;ﬁf@ ThaRPals & %@%ﬁfléyféﬁ% %@@gﬁééﬁiﬁ

left side) 1 C the third transter nechanism 1304 d S ang pi cks up

every ot bRe BHLLARS Tabs Zhend o 3001 44 56 8k SHADTCDL,  NRERc

Si mul t anéous hi's,” the o group ofsu n héreé, on the

ri ght si 1304c pushes .t he ej ght, DUTs picked up again he. cont act
section59§§62 alsiin gﬁ Fed® ﬁiﬁé%tﬁﬁz%?ﬁlt et%ﬂﬁ%aékﬁef%ﬂitwﬁﬁgnggﬁcking
up and holdin% the DUTs, an instruction signhal is sent fromthe control
appar at u$C1885F 15 CRe Gekdqr pH]ME hﬁﬁFt?ﬁ?%?h%ﬁ vYapvee13585e as

shown in fig. 23, and the crush valve 1305e is closed while the ejector
val ve 130bpmperogessdonal 30 s Ranrthinapwrreseo et I€afrrEieEXFR(shown by
two-dot chain line) above the IC carrier CR5S at the left side. It is noved
to the puogiisesnoBXY2 aoutiditdes tfron dshe ghesbeion 30R1 Whenheecetiéng i s an
exit carrier EXT at EXT1 above the IC carrier CR5 at the right side. This
st ands byhenDUT'st.he tests on the DUTs picked up by the suction heads 1304c
of the right side are conpleted. As shown in Fig. 22, the suction head
1304c~wher ei NHere, the IC carriers CR conveyed to the position CR2
are conveyed in a state stacked in several stages toward the
bottom in the vertical direction by the elevator 1311 shown
in Fig. 17. They wait until the IC carriers at the positions
CR5 become empty, then are conveyed to the positions CR4 at
substantially the same level as the test head 1302 from the
lowermost positions CR3 by the not shown horizontal
conveyer. During conveyance, a high temperature or low
temperature thermal stress is applied to the DUTs.

Further, the carriers are conveyed by the not shown
horizontal conveyer to the positions CR5 in the horizontal
direction from the positions CR4 to the test head 1302 side,
where only the DUTs are sent to the contact sections 1302a
of the test head 1302. The IC carriers CR after the DUTs are
sent to the contact sections 302a are conveyed from the

positions CR5 to the positions CR6 in the horizontal

direction by the not shown horizontal conveyer,‘then



16 April 2002 - 83 eight DUTs are picked up by the suction pad 1304c2
descends as a whol e by the not shown Z-axial drive. During tﬁb?§$9§§m as a
result of the guide pin 1304c5 being fitted in the guide bus 0} . the
novabl e base 1304c3 floats to an appropriate position with respect to the
contact section 1302a. Around the tinme when a soldering ball term nal HB of
a DUT contacts the contact pin 1302al of the contact section 1302a, the
upper surface of the novabl e base 1304c3 is pushed via the pushing bl ock
1304c9 by noving forward the rod end by operating the fluid pressure

cyl i nder 4 hi ng e ' e Ik .t he base
1304c1 6¥%§%§g¥585$§%£§e%%81§§§ci§stggmggkggggldéﬁgsﬁ%dkﬁhéﬁﬁinﬁaernal
stress or, defect | rocessi i an,_be absorbed and.the pushj.ng force at
The'r es At Ve R of k| R harF Traet £l £RReOEE SRS LoBYS LigarRb L e
respective contact, pins 1302al_are nade to _be al nost uniform Also, when
the DUT is pd@héﬂ”ﬁ%d?ﬁ%t the IonFarriess: FBna¥sosenveyed SRS %r ned
up to then becones unnecessary, so the control apparatus 1305f sends an

i nst r uctQmoky singide tohe hehapeeropegsioa 1308k sfdonse dad@east aral ve 1305b
is closed. Then, the crush valve 1305e is opened while the ejector valve
1305b i sldsemted| s etempadatheegotheesempeaatutresmoitheha TG mameier35a i s
blown to the DUT via the through hole 16 April 2002 - 84 1304cll. As a

resul t, themsonpsesard mainvhinbdgasertakly are amde dso heesuins nEte
tenperature is blowm to the DUT and flows through the grooves 1304cl12

forned onedtheestitéiONcfULhaERe SRaRVRR BeTtlibnhaaioad ilAUT ngarbved cool ed
down. When the tests on the eight DUTs picked up by the right side suction

heads 1304c af £5¢PEPL BT €F. 23BesRWR i en??B: tiie Akl erdiead 4:304b,
1304b are noved'to the right side and the eight DUTs picked up by the |eft

tSihget ngi%g&;ﬁ%@ %g?i‘gegllgng_&!%'&%%ta%ﬂib%%ﬁmte%ec CONA SREAONSi drpd2a of
12CR are formed on the top surface of a strip-like plate
11CR. The indentations 12CR are respectively formed two IC
holders 14CR for carrying the DUTs.

The IC holder 14CR of the present embodiment is formed
for 16 along the longitudinal direction of the plate 11CR by
fitting a block 13CR in the indentation 12CR, and an
installation pitch P, (see Fig. 21) of the DUTs in the
longitudinal direction of the plate 11CR is set at equal
intervals.

In the IC holder 14CR of the present embodiment, a
guide plate 17CR on which a guide hole 171CR (see Fig. 19)
is formed is held between the indentation 12CR on the plate
11CR and the blocks 13CR. When, as in a ball grid array
(BGA) type IC of a chip size package, the DUT cannot obtain
the positioning accuracy due to its outer diameter of a

package mold, it is possible to position a soldefing ball



On the other hand, the eight tested DUTs picked up by the left side suction
heads 1304c are | oaded on the standing by exit carrier EXT, tB?$ LE exit
carrier EXT | oaded with the tested DUTs is noved fromthe poé Ry 1
inside the test chanber 1301 to the position EXT2 outside the test chanber
1301. When the exit carrier EXT is noveg, outside of the test chanber 1301
inthis way, the right side suction heads 1304c descend to the IC carrier
CR at the position CR5 pick up the remai ning eight DUTs, rise again, then
stand by until the tests on the DUTs picked up by the left side suction

heads 13 o t r | i cK. t he DUTs,
the IC dgégwgbg&Fﬁ%Bégs%gg §§§g5§§agﬁb?#%#4§F%§§§§§$%%M%h§ §%1§§ to enabl e
t he renmaj ning t pi cked u t uct i heads,.1304c. 6 Apri
2002 - ghOLADBLC R B aeca Fhabe, TG g U o5F SapFRef Ext
noves inside the test chanmber 1301 and stands by at _the position EXT1 until
the test 8CEHTRR¥ BOTENE CRAFATT BN AT 18 MRIP®’Rti on heads 1304c are
conpleted. In this way, when the tests on the DUTs picked up by the |eft

si de suction R8a880¥3048 Hid.cdpl &thal T anidn §£%%spﬁgﬂlé?d1904b are
noved to the left side and the remai ning DUTs picked up by the right side
sucti on htadsop3eunrface pudied ajuittsar tICRoma@reeentong 18628UBE t he
test head 1302 for testing. On the other hand, the eight tested DUTs picked

up by theekefivesli da shet iTaon Hedatkar€sl M o Airtehd axtlechoniéheCRxftromarri er EXT
t hen standing by, then the exit carrier EXT on which the tested DUTs are

| oaded i gef@¥ednlyr af Hoe iRATH i furddidqsdee. tTee tesbt€8amPser1881 to the
position EXT2 outside the test chanber 1301. This operation will be

repeat edogfeh%e ol S0l MG UEHENAS L BECS ] HPe 18928y i Spalhgsnatel y
accessed by two groups of suction heads 1304c W th one s¥and|ng by for the

tests of 1gpR OlERS 48 RGO Llatke L lig LA fO1 1@ RUTaLesDE4BRCked Up by

one suction C sorbed 1n another test tine and the eject tine
Can PSRRIl Ll Lol SEhEEeL BBl 5
put in or taken out by opening the shutter 15CR by using the
shutter open/close mechanism 182CR as shown in Fig. 20.
On the other hand, when the shutter open/close
mechanism 182CR is released, the shutter 15CR returns to the
original state by the elasticity of the spring 16CR, and the
opening surface of the IC holder 14CR of the plate 11CR is
closed by the shutter 15CR as shown in Fig. 19. Thus, the
DUTs held in the IC holder 14CR are held without being out
or jumping out of the positions during being conveyed at a
high speed.
The shutter 15CR of the present embodiment is, as shown
in Fig. 18, held by three pulleys 112CR provided on the
upper surface of the plate 11CR. The pulley 112CR at the
center fits in the long hole 152CR formed on the shutter

15CR, and the pulleys 112CR, 112CR provided on the both ends



16 April 2002 - 86 the test chanber 1301 by the two exit carriers EXT. As
shown in Fig. 26, when tested DUTs ejected to the right side B%ﬂﬁ

by the exit carrier EXT are all picked up by the suction heaagg%ﬂ of the
fourth transfer mechani sm 1404 and | oaded on one of the four regions of the
hot plate 1401. Note that a case where | ow tenperature thermal stress is
applied will be explained in the present” enbodi nent bel ow, while when a

hi gh tenperature thermal stress is applied, the DUTs are directly carried
to the buffer portion 1402 fromthe exit carrier EXT. The suction heads

1404 f t f i 4 tested DUT
Lo one resngeltBvely  hBTA EhelBOIA G 0T “e“f?*&f%fﬁpf*{%édlo%?%. nal posi i on
k ht t he | t I d t he hot
el up 10 L3 DEgeg, e ungesl U onnp e B g an e
el evator_table 1405 (on the right here) of the buffer section 1402 at the
descendehﬁ%%gl?PoﬁheAéhgﬁﬁﬁﬁ ﬁ%cﬁlﬁre2§lqﬂk?9(ﬁq e Bttt BF e 1405

| oaded with eight DUTs by the previous operation of the fourth transfer
nechani sai 190ingpadnoss NPe ratdldniong mpaédia ilemaitidianal ohiroFEhoRheE, the
right elevator table 1405 noves to the descendi ng position. Eight DUTs are
| oaded obhéhplaeét 1éCBvaibi lteablae siovgdhd tspades ie qupvidegoseétveanand t he
DUTs are transferred by the fifth and sixth transfer nechanisns 1406 and
1407 to thsetputileyr aY2CBf adorvhes pmaldiangl theS e lo20ke sBIttecrat egori es
in accordance with the stored content of the test results. Figure 26 is an

exanpl e obcrel 8gdiBang oSt ebdAdUlHen e clitd:0nEY dtBysHyatbe bhfihe

transfer mechani sm 1406.
IC carrier CR inside the chamber section 1300, expanding or
shrinking caused therefrom is distributed to the both sides
while keeping the center pulley 112CR still at the center
and properly absorbed by the spaces provided at the both
ends. Accordingly, the whole amount of swelling or shrinking
in the longitudinal direction of the shutter 15CR becomes a
half amount at the both ends, where the expanding or
shrinking affects most, so the difference with that of the
plate 11CR can be made small.

The shutter open/close mechanism of the present
embodiment is configured as below.

First, in a routine/path of handling the IC carrier CR
shown in Fig. 17, there are two positions requiring the
shutter 15CR to be open, which are the position CR1
(strictly speaking, a slightly upper window 1303) for
receiving the DUTs from the second transfer mechanism 1205

and the position CR5 for transferring the DUTs to the

contact section 1302 of the test head 1302 by the third



By repeating this operation below, the DUTs are rel oaded to the custoner
tray KT of the corresponding category, but by arranging the f H{tﬂ%@dansfer
mechani sm 1404 and the fifth or sixth transfer nechani sns 146%,9f t
different level positions in the unl oader section 1400, it is possible to
make the fourth transfer mechani sm 1404¢gnd the first and sixth transfer
mechani snms 1406, 1407 sinultaneously operate and thereby inprove the

t hroughput. Note that the enbodi nents expl ai ned above were described to
facilitate the understanding of the present invention and not to limt the
present [ pYRBELENM-ARGRLidGI)64 €l enents disclosed in the above enbodi nents
i nclude all design nodifications and equi val ents bel onging to the technical

field of the pLeSen Ve Uhyoq dfedilide 2003, B8 pELAIME,L. 180 ghectric

devi ce testing apparatus conprising. a ‘connec Ton term "whi'ch™an

el ectric,device to be tested . s renpvabl nnect ed; a_pusher. _f.or pushing
the el ec?ﬁi £eg8vtR9§ 'enﬁoss’?fi’t?rbor%ﬂg'c#o "Eje$n‘i)ﬁ%$s?ﬁgof:agﬁ‘nfigrconnect
the electric_device to said connection term nal; agd a ne?nﬁ for inusting
a tenper 484FB Whithe cPROG AN FAATRS R¥ i ML SsERBNOPRB/ ELESEr PLOF&Vi ce

via a hole forned on said pusher. 2. The_electric device testing apparatus
as set f&BLAR proviided, onidieiurper HorEacaceiidele ashertrraldit6R A6l e
formed on said pusher, and said tenperature adjusting neans includes a
t enper at epplaédusised hgassupEy omemicIase bheohayiamt efper fluwdid adj ust ed
gas to around the electric device during the test on the electric device.
pressure cylinder 182CR is mounted on the test chamber 1301
side. Then, as shown in Figs. 19 and 20, by retracting the
rod of the fluid pressure cylinder 182CR with respect to the
IC shutter 15CR in a stopped state, the fluid pressure
cylinder 182CR opens the shutter 15CR while hooking on the
open/close block 181CR provided on the shutter 15CR. When
loading of the DUTs completes, the shutter 15CR is closed by
moving forward the rod of the fluid pressure cylinder 182CR.
On the other hand, at the position CR5 near the test
head 1302, since the IC carrier CR itself is moved by the
not shown horizontal conveyer, the shutter 15CR is opened or
closed by using this. For example, the IC carrier CR is
conveyed horizontally from the position CR4 to the position
CR5. During this time, a stopper for opening or closing the
shutter 15CR is provided on the test chamber 1301 side and
the position contacting the open/close block 181CR of the
shutter 15CR when the IC carrier CR moves from the position

CR4 to position CR5. Also, the position where the stopper is

provided is the position where the shutter 15CR completely



3. The electric device testing apparatus as set forth in claim1l, wherein
the hole includes a drawing hole formed on said pusher, and %8id.
tenperature adjusting nmeans includes an air draw ng neans for d¥§W$9ﬂf an
air around the electric device during the test on the electric device. 4.
The el ectric device testing apparatus_ ag, set forth in any one of clains 1
to 3, wherein said pusher is provided wth a tenperature sensor capabl e of
detecting an tenperature of the electric device and/or an atnosphere 16
April 2002 _ 89 _ tenperature around the electric device. 5. The electric

devi ce t&sti0o,RORAERLUSCAS %%-ek%hhsit%ﬁ%%tortgxeof A {Bn 1cA®, 3rn
V\:ﬁl C er 1s ng ;

conprising: an adaptor to sai d pus a match plate for

el asti cal h Ln ai aptor;. and a drive ,pl ate -haw shi.ng
portion ?%% %’g%g%ﬂgb%}a@ngacﬁlﬁget ﬁgou&gggl/gcl}r sfcgbloqéﬁés%?]dﬁa@gpgﬁg and for
noving said sher in _the directign _of said connection termnal; and

Wher orn: BEAYEIEATER' Bnbt ShRETRT A008 SR P RRATAS | BT dPHrges
changeably in accordance with a kind of the electric device; said drive

pl at e i st¥Pr aR@BECHBOBBLY ruier Shatdedodiddy dSatra ks SIRIeHREYi on of said
match plate; and a first hole forned on said pusher is configured to be
connect edpebed aecdhaé R6l catraiesd C&n isaindridgntallnmbnvryeecond hol e

formed on said adaptor is configured to be able to connect to a third hole
formed on a péWbhAhngopueyilog the IC carrier CR from the position CR5

to the position CR6, the shutter 15CR has to be closed.
Therefore, by, for example, forming a cum surface on the
above stopper, when the IC carrier CR is conveyed from the
position CR5 to the position CR6, the rear end portion of
the open/close block 181CR of the shutter 15CR keeps
contacting to the cum surface and the shutter 15CR gradually
closes.

Note that a positioning pin for positioning with the IC
carrier CR at the time of handing over the DUTs is provided
to movable heads 1205c¢c and 1304b of the second transfer
mechanism 1205 and the third transfer mechanism 1304. The
movable head 1205c¢ of the second transfer mechanism 1205 is
shown as a representing example, however, the movable head
1304b of the third transfer mechanism 1304 is also
configured in the same way.

As shown in the same figure, the movable head 1205c is
provided with two positioning pins 1205e and 1205e
straddling one DUT. Therefore, positioning holes 113CR and

113CR to be respectively fitted in by the positibning pins



of said drive plate. 6. The electric device testing apparatus as set forth
in claim5, wherein a sealing nenber for sealing a connectioq Hﬁgiééﬁﬁ(ﬁ
the holes to each other is~provided to 16 April 2002 - 90 gApg

portion of the pushing portion of said drive plate and said adaptor. 7. The
el ectric device testing apparatus as seigforth in claim?2, wherein said
tenperature adjusted gas supply neans includes a tenperature ventilation
anount control mnmeans for controlling the tenperature of the tenperature

adj usted gas and/or the ventilation amount to be supplied around the

el ectricy sigys cenduibpfet Beet 28krmed he tHeePildie deMiC e Rasess omd efper ature
data fromsaid tenperature sensor. 8. The électric device testing apparatus

as set TorLhybp ehal 2,01 nfe WARKAiE) SAY, LSRG N acl st et oie Suppl y

[
means includes a diy means for previously-drying t enper at ure adj usted
gas to be_su ied_around the el ect.ri c device. Q. e electric, device

Posti ng RFearar.S%aBbTEy PRt RORT ronn Hi® TR e O aPBl S seal e
chanber for cggertng sgid connection termnal, said pusher and the electric
devi ce ab'8nel?101STNAAE| &€t Pec ddFYSe F&& 'eng“a'b’ﬂaera AEheBt forth in
claim9, wherein the tenperature adjusted gas to be supplied around the

el ect ri cPge¥téenipgnheaderd 1tléﬁﬁer(ﬁmrt@eadjqé? ddt ghe st yERSRRR) i 5San air

taken out froma part of the air inside said chanber and being adjusted its
t enper atmade to be a long circle in the width direction. By doing

so, positioning is performed mainly by one positioning hole
113CR, while the other positioning hole 113CR absorbs a
position difference with the positioning pin 1205e. Also, a
taper surface for leading the positioning pin 1205e is
formed over the positioning hole 113CR.

Note that the reference number “153CR” in Fig. 20 is an
opening portion by which the positioning pin 1205e can fit
in the positioning hole 113CR when the shutter 15CR opens.

In the electric device testing apparatus 1 of the
present embodiment, when all DUTs are transferred to the
test head 1302 by the third transfer mechanism 1304 at the
position CR5 near the test head 1302, the IC carrier CR is
returned from the position CR5 to the position CR6. A
remainder detection apparatus is provided for confirming
that no IC holder 14CR of the IC carrier CR has a DUT left
on it at this time.

The remainder detection apparatus comprises an optical
electric sensor which is provided between the position CR5

and the position CR6 shown in Fig. 17 and emits and receives



16 April 2002 - 91 11. The electric device testing apparatus as set forth
in claim3, wherein said drawi ng neans includes a draw ng anggg{,ﬁ&@b:ol
means for controlling the drawi ng anount of the air around s i
device during the test on the electric device based on the tenperature data
fromsaid tenperature sensor. 12. Thq_g%fqgric devi ce testing apparatus as
set forth in claim3 or 11, further co ising a chanber for maintaining

t he atnosphere tenperature constant around said connection termnal to
which the electric device is renovably connect ed.
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suction head 1304c enables the DUTs to be picked up and the
DUTs to be pushed against the contact section 1302a.
The suction head 1304c of the present embodiment will
be explained further in detail.
As shown in Figs. 22 and 23, the suction head 1304c is
provided on a not shown Z-axial drive, and comprises a
pusher base 1304cl moving upward and downward with respect
to the contact section 1302a and a movable base 1304c3
mounted to the pusher base 1304cl via a floating mechanism
1304c6. The movable base 1304c3 has a suction pad 1304c2
fixed to it for picking up a DUT.
The above state is shown in Figs. 23 and 24. The
suction head 1304cl10 fixed to the movable base 1304c3 is
approximate rectangular parallelepiped shape and a through
hole 1304cll for vacuum is formed therein. Also, the suction
pad 1304c2 composed of an elastic body is fixed to inside

the suction head body 1304cl0, and a suction force at the

time of vacuum is given to the tip of the suction pad
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of the suction head body 1304cl0 with the outside in the
condition that a DUT is pushed against the contact section
1302a as shown in Fig. 23. Note that the shape and amount of
the grooves 1304cl2 shown in Fig. 24 are shown only as an
example and may be properly changed in accordance with
conditions, such as a self-heating amount of the DUT and an
air temperature, etc.

The suction head 1304c is provided with an air pressure
circuit 1305 shown in the same figure. In the air pressure
circuit 1305, an air source 1305a (corresponding to the
fluid supply source of the present invention), such as a
plant air (air pipe system laid inside a plant), exclusive
compressor, an ejector 1305c for performing vacuum using a
compressed air as a drive source, and an ejector valve 1305b
for turning on/off the ejector 1305c are connected in
series. The suction force generated by the circuit is given
to the suction pad 1304c2 via the through hole 1304cll of
the suction head 1304c.

A crush valve 1305e is provided to a circuit in
parallel branched from the air source 1305a and its end is

also connected to the through hole 1304cll of the suction
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Especially in the present embodiment, the compressed
air from the crush valve 1305e is used for releasing the
heat due to self-heating during testing a DUT. Namely,
control of opening/closing of the ejector valve 1305b at the
time of vacuum and opening/closing of the crush valve 1305e
at the time of releasing the DUT are performed by an
instruction signal (may be electric, air pressure, or oil
pressure) from the control apparatus 1305f. The crush valve
1305e is closed and ejector valve 1305b is opened when
holding a DUT by suction, and the ejector valve 1305b closes
when the held DUT is pushed against the contact section
1302a.

At this time, since the DUT is fixed by the suction
head 1304c and the contact section 1203a, the air source is
left unused. Accordingly, the crush valve 1305e is made open
while the ejector valve is made closed and the compressed
air from the air source 1305a is blown to the DUT via the
through hole 1304cll. By doing so, the compressed air which
generally is made to be a normal temperature is blown to the

DUT and flows through the grooves 1304cl2 formed on the
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an appropriate value in accordance with the self-heating
amount and a test temperature.

Note that when blowing the compressed air to the DUT,
the crush valve 1305e is not always required to be open, and
a flow amount can be controlled by, for example, a duty
ratio of on and off.

A floating mechanism 1304c6 provided between a pusher
base 1304cl and a movable base 1304c3 is configured as
below. First, a guide pin 1304c5 to be fitted in a later
explained guide bush 1302a2 as one guide means is fixed to
the movable base 1304c3 at its center portion and the bottom
end is inserted to a pin of a small diameter 1304c7 fixed to
the pusher base 1304cl. As a result, the movable base 1304c3
is movable for the amount of a space between the guide pin
1304c5 and the small diameter pin 1304c on the X-Y plane
with respect to the pusher base 1304cl.

Furthermore, the movable base 1304c3 is movable upward
in the Z-axial direction with respect to the pusher base

1304cl, however, the movable base 1304c3 is biased in the



10M 9F 1096& ()-9@! 1096& () - &&m' 1096& () - & 109B& () - &L0YB& () - &

1096& () - JIKNKQKKKKIEYNC 10M L( 109B& ()- L& i

10968 () - &$@0%& () -L" 109%6& ()-Ly Z"109%& ()-9' ! 10%6& () - K6l ? {PM AfuEvne

10M Lf 5

1096& ()-LL3g109%& ()- 311 "109%& ()- 1/ GHlQY%m& ()-L-!109%%& ()-L*Z"10%& ()-Z
MVMMVVVMVDC 10M f 10% & ()-#10% & ()- 105 105 105L;

1096& ()- 91096& ()-L7! 1096& () - MNNI NNNNJEbC 10MLO% & () -110% & () -

10% & ()- @O0%& ()-f10% & ()- GLO% & () - N' CZOOOP?PdELC 10M

10% & ()dﬁ@%i%r()sé‘%é@%ﬁn ) £réfl % fe( bulhEN &akk- 10Wu&1( oy’ Rxd PPP Q QJEDC
10ME, ! 109 & ()- & 10% & ()-&(10% & ()-& 10% & () - &$10% & () -

o0 AL 1) 10&5?%??%5%&8% i eoPa%p 1304ct 2nd @
101! 10AY af%lleo St LAOYES epaT (1Mot e Fongie T o

10% & TPTTAEDC 10|v&| 1Q% & "10% &

10% & 8 lrgmo X5 -MAPBE 2L PEATIHRD UE 8Bber16 ﬁr{’tﬁvﬁ %O(chs ALY ) - m
10% & ()-L 10% & ()-310% & 0% & ().~ BY] VW) WWMEbC

10M8I 7: 1a%poa &7yl %L@h%oﬂ)@&aggte&%ﬁfo BACP- ROVESUIE T TeSRAAtR YO -te

10% & () - VWWAWWAWAKX: XbC 10M510% & () -3 10% & ()-#10% & ()- 10\ 10\ 10\9;

10% & ()pwsiver 1pese’ 1304xkXax YheYdEBCPlene: whang'an) extEmngl ) fuckon & () -

10% & ()- Y'10% & ()-!10% & ()-YYY Z&GZZZdEbC 10M' mf 10% & ()-y 10% & ()-&s

10% & ()adtHA R ¢he Ao Eetribnlon F-QirEtiHijon \dtdEhe 10N of

10% & ()-& "10%& ()-G 10% & ()-& 10% & () - 9(

10% & ()fBseidg%RBe (yuifig] plin] LBKKkE] BG4 the guide bush 1302a2.

Also, if the X-Y plane is inclined when a later explained
fluid pressure cylinder 1304c4 pushes against the movable
base 1304c3 via the pushing block 1304c¢9, posture of the
movable base with respect to the pusher base 1304cl is
changed resisting to the elasticity of the spring 1304cS8.
In the suction head 1304c of the present invention, a
fluid presSure cylinder 1304cl is fixed to a base 1304bl on
which the pusher base 1304cl is mounted, the pushing block
1304c9 is mounted to the movable base 1304c3, the tip of the
rod of the fluid pressure cylinder 1304c4 contacts and
pushes against the upper surface of the pushing block
1304c9, and the movable base 1304c3 is pushed through this.
The suction head 1304c of the present embodiment is
provided with eight movable bases 1304c3 to be mutually
independently floating with respect to one common pusher
base 1304cl, and the above fluid pressure cylinders 1304c4

are also provided at mutually independent positiéns (base
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the suction head 1304c descends toward the contact sec£ion
1302a, the movable base 1304c3 is performed positioning with
respect to the contact section 1302a.

Also, when changing the kind of contact section 1302a
as the kind of DUT is changed, the kind of suction head
1304c is also changed. In the present embodiment, the parts
lower than the pusher base 1304cl are exchanged as a change
kit and the base 1304bl and fluid pressure cylinder 1304c4
are used as they are. As a result, components of the change
kit become minimum, the cost can be reduced, and the
changing work performance can be improved as the weight of
the change kit becomes minimum.

In the third transfer mechanism 1304 of the present
embodiment, as shown in Figs. 25A and 25B, two movable heads
1304b are provided on a single rail 1304a. The interval
between them is set equal to the interval between the test

head 1302 and the stop positions CR5 of the IC carriers CR.

These two movable heads 1304b move simultaneously in the ¥-
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will be explained in detail below.
Unloader Section 1400
The unloader section 1400 is provided with an exit
carrier EXT for ejecting the tested DUTs from the chamber
section 1300. The exit carrier EXT is comprised so as to be
able to move back and forth in the X-direction between the
positions EXT1 at the two sides of the test head 1302 and
the position EXT2 of the unloader section 1400 as shown in
Figs. 16, 25A and 25B. At the positions EXT1 at the two
sides of the test head 1302, as shown in Figs. 25A and 25B,
it appears and retracts superposed somewhat above the stop
position CR5 of the IC carrier and somewhat below the
suction head 1304c of the third transfer mechanism 1304.
The specific structure of the exit carrier EXT is not
particularly limited, but it can be configured by a plate
formed on it a plurality of indentations able to receive the

DUTs (here, eight) such as the IC carrier CR shown in Fig.

18.
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electric device testing apparatus 1 of the present
embodiment. The hot plate 1401 is for heating the DUTs up to
a temperature of an extent not causing condensation when a
low temperature thermal stress has been applied to the DUTs.
Therefore, there is no need to use the hot plate 1401 when a
high temperature thermal stress has been applied.
The hot plate 1401 of the present embodiment is
designed to be able to hold two columns and 16 rows of DUTs,
a total of 32, corresponding to the ability of the suction
heads 1404d of the later mentioned fourth transfer mechanism
1404 capable of holding eight DUTs at one time. The hot
plate 1401 is divided into four regions corresponding to the
suction heads 1404d of the fourth transfer mechanism 1404.
The eight DUTs picked up and held from the exit carrier EXT2
are placed on these regions in order. The eight DUTs heated
the longest are picked up by the suction heads 1404d and

transferred in that state to the buffer section 1402.

Near the hot plate 1401 are provided two buffer
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the buffer sections 1402 is not particularly limited, but
for example the section can be configured by a plate formed
on it a plurality of (here, eight) indentations able to hold
the DUTs in the same way as the IC carriers CR and the exit
carriers EXT.

This pair of elevator tables 1405 operate substantially
symmetrically, that is, while one is stopped at the elevated
position, the other is stopped at the descended position.

The unloader section 1400 stretching from the exit
carriers EXT2 to the buffer sections 1402 explained above is
provided with a fourth transfer mechanism 1404. The fourth
transfer mechanism 1404, as shown in Fig. 16 and Fig. 26, is
provided with a rail 1404a laid above the test board 1201, a
movable arm 1404b able to move in the Y-direction between
the exit carriers EXT2 and buffer sections 1402 by the rail
1404a, and a suction head 1404c supported by the movable arm

1404b and able to move vertically in the Z-direction with

respect to the movable arm 1404b. The suction head 1404c
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to the movable arm 1404b in this embodiment, therefore it is
possible to transport eight DUTs at one time.

Note that, as shown in Fig. 26, the movable arm 1404b
and the suction heads 1404c are set at positions enabling
them to pass through a level position between the elevated
position and descended position of the elevator tables 1405
of the buffer sections 1402. By this, even if one elevator
table 1405 is at its elevated position, it is possible to
transfer the DUTs to the other elevator table 1405 without
interference.

Further, the unloader section 1400 is provided with a
fifth transfer mechanism 1406 and a sixth transfer mechanism
1407. These third and sixth transfer mechanisms 1406 and
1407 reload the tested DUTs carried out to the buffer
sections 1402 to the customer trays KT.

Therefore, the test board 1201 is formed with a total
of four openings 1403 for arranging the empty customer trays
KT carried from the empty stocker EMP of the IC magazine

1100 to be close to the top surface of the test board 1201.

The fifth transfer mechanism 1406, as shown in Figs.
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suction head 1406d which is attached to the movable head

1406c facing downward and can move vertically in the Z-

direction. The suction head 1406d draws out air and moves in

the X-, Y-, and Z2-directions and thereby picks up a DUT from

the buffer section 1402 and transfers the DUT to a customer

tray KT of a corresponding category. Two suction heads 1406d

are attached to the movable head 1406c in this embodiment so

it is possible to transfer two DUTs at one time.

Note that the fifth transfer mechanism 1406 of the
present embodiment is formed with a short movable arm 1406b
so as to transfer DUTs only to customer trays KT set at the
two openings 1403 at the right end. This is effective when
setting customer trays KT of categories with high
frequencies of occurrence at the two openings 1403 at the
right end.

As opposed to this, the sixth transfer mechanism 1406,
as shown in Figs. 14, 16, and 26, is provided with two rails

1407a, 1407a laid above the test board 201, a movable arm

1407b which can move in the Y-direction between the buffer
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draws out air and moves in the Y- and Z-directions and

thereby picks up a DUT from the buffer section 1402 and

transfers the DUT to a customer tray KT of a corresponding

category. Two suction heads 1407d are attached to the

movable head 1407c¢ in this embodiment so it is possible to

transfer two DUTs at one time.

The above-mentioned fifth transfer mechanism 1406 can
transfer DUTs to only customer trays KT set at the two
openings 1403 at the right end, while the sixth transfer
mechanism 1407 can transfer DUTs to customer trays KT set at
all of the openings 1403. Therefore, DUTs of categories with
high frequencies of occurrence may be classified using the
fifth transfer mechanism 1406 and the sixth transfer
mechanism 1407 and DUTs of categories with low frequencies
of occurrence may be classified by only the sixth transfer
mechanism 1407.

To prevent the suction heads 1406d, 1407d of the two

transfer mechanisms 1406, 1407 from interfering with each

other, as shown in Fig. 14 and Fig. 26, these rails 1406a,
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" Note that while not shown, elevator tables for
elevating or lowering customer trays KT are provided below
the test board 1201 of the openings 1403. A customer tray KT
becoming full after being reloaded with the tested DUTs is
placed on there and lowered, the full tray is passed to the
tray transfer arm, and the tray transfer arm is used to
carry it to the corresponding stocker ULl to UL5 of the IC
magazine 1100. Further, an empty customer tray KT is carried
from the empty stocker EMP by the tray transfer arm to an
opening 1403 which has become empty after the ejection of a
customer tray KT, placed on the elevator table, and set at
the window 1403.

One buffer section 1402 of the present embodiment is
able to hold 16 DUTs. Further, provision is made of a memory
for storing the categories of the DUTs held at the IC
holding positions of the buffer section 1402.

Further, the categories and positions of the DUTs
stored at the buffer section 1402 are stored for each DUT,
customer trays KT of categories to which the DUTs stored at

the buffer section 1402 belong are called up from the IC
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set at an opening 1202 of the loader section 1200. For
example four DUTs to be tested are picked up at once using
the first transfer mechanism 1204 from the customer tray KT
brought close to the top surface of the test board 1201.
These are dropped onto the pitch conversion stage 1203 once
where the DUTs are corrected in position and converted in
pitch.

Next, the second transfer mechanism 1205 is used to
pick up for example four DUTs dropped at the pitch
conversion stage 1203 at once, carry them from the entrance
1303 to inside the test chamber 1301, and place them on an
IC carrier CR stopped at the position CR1l. In the test
chamber 1301, two positions CR1 are provided, so the second
transfer mechanism 1205 conveys the DUTs alternately to IC
carriers CR at these two locations. At this time, the
shutter 15CR of the IC carrier CR opens or closes by the
fluid pressure cylinder 182CR (see Fig. 17).

If 16 DUTs are loaded at these positions CR1l, the IC
carrier CR is conveyed into the test chamber 1301 by the

route CR1->CR2->...->CR4 shown in Fig. 17. During this time,
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group of suction heads (here, on the left side) 1304c of the

third transfer mechanism 1304 descends and picks up every
other DUT (see Fig. 21), then again rise and stand by there.
Simultaneously with this, the other group of suction heads
(here, on the right side) 1304c pushes the eight DUTs picked
up against the contact sections 1302a of the test head 1302
for the test. Note that when picking up and holding the
DUTs, an instruction signal is sent from the control
apparatus 1305f to the ejector valve 1305b and the crush
valve 1305e as shown in fig. 23, and the crush valve 1305e
is closed while the ejector valve 1305b is opened.

At this time, there is no exit carrier EXT (shown by
two-dot chain line) above the IC carrier CR5 at the left
side. It is moved to the position EXT2 outside the test
chamber 1301. Further, there is an exit carrier EXT at EXTI
above the IC carrier CR5 at the right side. This stands by
until the tests on the DUTs picked up by the suction heads
1304c of the right side are completed.

As shown in Fig. 22, the suction head 1304c wherein
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F, ig?ﬁsi 1%%_%%m%%%g%%%%%&/ggfe@spgfe cylinder 1304c4. Due

to the pushing operation, even if the pusher base 1304cl of
the suction head 1304c as a whole is deformed due to thermal
stress or defect in processing, it can be absorbed and the
pushing force at the respective soldering ball terminals HB
of the DUTs against the respective contact pins 1302al are
made to be almost uniform.

Also, when the DUT is pushed against the contact
section 1302a, the vacuum performed up to then becomes
unnecessary, so the control apparatus 1305f sends an
instruction signal to the ejector valve 1305b and the
ejector valve 1305b is closed.

Then, the crush valve 1305e is opened while the ejector
valve 1305b is kept closed, and the compressed air from the

air source 1305a is blown to the DUT via the through hole
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On the other hand, the eight tested DUTs picked up by
the left side suction heads 1304c are loaded on the standing
by exit carrier EXT, then the exit carrier EXT loaded with
the tested DUTs is moved from the position EXT1 inside the
test chamber 1301 to the position EXT2 outside the test
chamber 1301.

When the exit carrier EXT is moved outside of the test
chamber 1301 in this way, the right side suction heads 1304c
descend to the IC carrier CR at the position CR5 pick up the
remaining eight DUTs, rise again, then stand by until the
tests on the DUTs picked up by the left side suction heads
1304c are completed. Before the suction heads 1304c pick up
the DUTs, the IC carrier CR moves by exactly a pitch P, (see

Fig. 21) so as to enable the remaining DUTs to be picked up

by the suction heads 1304c.
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remaining DUTs picked up by the right side suction heads
1304c are pushed against the contact sections 1302a of the
test head 1302 for testing.

On the other hand, the eight tested DUTs picked up by
the left side suction heads 1304c are loaded on the exit
carrier EXT then standing by, then the exit carrier EXT on
which the tested DUTs are loaded is moved from the position
EXT1 inside the test chamber 1301 to the position EXT2
outside the.test chamber 1301.

This operation will be repeated after this, but since
one contact section 1302a is alternately accessed by two
groups of suction heads 1304c with one standing by for the
tests of the others to be completed, the time for a DUT to
be picked up by one suction head 1304c is absorbed in
another test time and the eject time can be shortened by
that amount.

The DUTs after being tested at the test head 1302 are

ejected for eight at a time to the position EXT2 outside of
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1051 f * 10%tfebl- #80%p@1ied,l1@He DUTs are directly carried to the
buffer portion 1402 from the exit carrier EXT.

The suction heads 1404c of the fourth transfer
mechanism 1404 which carried the tested DUTs to one region
on the hot plate 1401 do not return to the original position
pick up eight ICs heated the longest time among the DUTs
placed on the hot plate 1401 at that position and reload the
heated tested DUTs on the elevator table 1405 (on the right
here) of the buffer section 1402 at the descended position.

As shown in Fig. 26, the left elevator table 1405
loaded with eight DUTs by the previous operation of the
fourth transfer mechanism 1404 moves to the elevating
position, while along with this, the right elevator table
1405 moves to the descending position. Eight DUTs are loaded
on the left elevator table moved to the elevating position

and the DUTs are transferred by the fifth and sixth transfer

mechanisms 1406 and 1407 to customer trays of corresponding
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1404 and the fifth or sixth transfer mechanisms 1406, 1407
at different level positions in the unloader section 1400,
it is possible to make the fourth transfer mechanism 1404
and the first and sixth transfer mechanisms 1406, 1407
simultaneously operate and thereby improve the throughput.
Note that the embodiments explained above were
described to facilitate the understanding of the present
invention and not to limit the present invention.
Accordingly, elements disclosed in the above embodiments

include all design modifications and equivalents belonging

to the technical field of the present invention.
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device to said connection terminal;

and a means for adjusting a temperature of the

electric device during a test on the electric device via a

hole formed on said pusher.

2. The electric device testing apparatus as set forth
in claim 1, wherein the hole includes a ventilation hole
formed on said pusher, and said temperature adjusting means
includes a temperature adjusted gas supply means for blowing
a temperature adjusted gas to around the electric device
during the test on the electric device.

3. The electric device testing apparatus as set forth
in claim 1, wherein the hole includes a drawing hole formed
on said pusher, and said temperature adjusting means
includes an air drawing means for drawing an air around the
electric device during the test on the electric device.

4. The electric device testing apparatus as set forth
in any one of claims 1 to 3, wherein said pusher is provided

with a temperature sensor capable of detecting an

temperature of the electric device and/or an atmosphere



105! 10%4& () - y109%4& () - & 10%4& ()-F & 10%4& ()-, ! 10%4& () - 10%4& ()-) ddE{\ =
1059 10944& ()- 109%4& () - &MLOYH& () - 9! 10944& () - & 16 April 2002
10944& () - &MLOYHE () - *f +dE{\ = 105L,

109448 ()-s* 109%4& () - 91 (10%4& () - 9S&10%H& () - &L$! 10%4& () - 9
"1 10%H& () - +f SAE{\ = 105899 10%44& () L gB1QU& ()- 4

10944& () - L2t 10944& ()-LO: ! 109%4& ()-L.: ! 10%4& () - SbC
105@L096& () - &109B& () - F@MLOYBE () - #1096& ()- 10H 10H 10H @
1 10948 () - J6ndELC 1059mL0%é& () - && 109G& () - &

10968 ( J-emli¥R& e AAOURE {he Yo1d00BE: (HepPELEDC 105L° $ .
1096& ()-LF" G 1096& ()-9, :!10%& ()-&S109%& ()-9- 1096& () - 9nl0%B& ()- . |
dEbC 105s0MLQYBS! (3

10068 (). +1 T0v6a 1]C ({1 TOWBET (FoTTEs T654PT) 2PBRETSIING 168 1 FE ™1
e IR A 3100 -0
!10%H&'g)-FfQ!10%H&%%3-LF§10%H&1()-FENHP%H?‘();#19%H§'();0fFUEyNC 105
&3109%4& () - & 10%ETRTADIR® () - & 109%4& () - 10%4& () - MLO%H&' ()-) [ dEYNC 105
9(:110%4& () - && 10%H& () - 991094 ()-& " 10%4& ()-S, ,
S109%48' () - &9! 10944621 )2 B5£0 18048 ( Favd: PYSHET( LSFENMEEAR, () - #10%4& () -
10H 10H 10H&* " 10%H& () - SOhdELC 105S10%H& () - 10944& () -
109%4& () - 109& () -% 108%Rh (plateopr elamntigeddy holding said
adaptor; and
a drive plate having a pushing portion for
detachably contacting the upper surface of said adaptor and
for moving said pusher in the direction of said connection
terminal;
and wherein:
said match plate is arranged on said connection
terminal changeably in accordance with a kind of the
electric device;
said drive plate is arranged movably upward and
downward at the upper portion of said match plate; and
a first hole formed on said pusher is configured
to be connected to a second hole formed on said adaptor, and
the second hole formed on said adaptor is configured to be
able to connect to a third hole formed on a pushing portion
of said drive plate.
6. The electric device testing apparatus as set forth

in claim 5, wherein a sealing member for sealing a

connection portion of the holes to each other is‘provided to
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means for controlling the temperature of the temperature
adjusted gas and/or the ventilation amount to be supplied
around the electric device during the test on the electric
device based on temperature data from said temperature
sensor.
8. The electric device testing apparatus as set forth
in claim 2 or 7, wherein said temperature adjusted gas
supply means includes a dry means for previously drying the
temperature adjusted gas to be supplied around the electric
device.
9. The electric device testing apparatus as set forth
in claim 2 or 7, further comprising a sealed chamber for
covering said connection terminal, said pusher and the
electric device as one.
10. The electric device testing apparatus as set forth
in claim 9, wherein the temperature adjusted gas to be
supplied around the electric device from said temperature
adjusted gas supply means is an air taken out from a part of

the air inside said chamber and being adjusted its

temperature.



10%v&' ()-s10%vK& ()-Ys!10%v&' ()-S ! 10%v& ()-' <aBbC 105

"10%VE' ()-!"109vVE ()- 10%vE& () S10%VE' () - glO%w& ()-910%vE () Nor mal "
"Headi ng 13]c¢" "Headi ng 23]c" "Heading 33]c" "Heading 43]c" 1ﬁd§HHﬁ@0%3]c
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph Font O@z! #$(*>. % ! 260; >@JOTN\ Z_Zej pu3{) k- $KT7; Tz

#)r."4{9>D OQrY7_d}j oFuze\ 6W9< - 91

"$&(*,.02468: <>@BDFHILNPRTVXZ\ N* bdfhjlnprtvxz| ~&m | 049>DJZCORV] cnzyzz) Q-<- >\
a. T T:# )GB PBI vOV! | dSI t snme<r

#OVK @\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] " abcdef ghi j kIl mopgr st uvwxyz{| } ~pE c@;
ol "#$U&K' (++, 11, 01%RE3€ 1508239 device testing apparatus as set forth
=2>>?%ABCDQFGHz | JKZMWN?P\ QkR. STBVW XYZ\] _j " i abcd(f#hj!n| opgswZy4~cM kLc<d" B
$'y! i LaTeTadNFXG" GHesS@ DErss Wit heahb" LHSY&IES H dHati%eP:
<=8?@\BC3EFGIHI JLL N?O~-PQuRSTXVRWRXJZn] \ ]

7b7Cd£ﬁB@hE'@Bﬁ%&%ﬁ?%ﬁ%ﬁﬁ%'ﬁ&ﬁ‘é%ﬁQ%&ifi°§{E%€*§Ea%Q%@ @iount of
"HSUR' () *+, - . [ 01234567809

2 OAB J 6Ti
Eeiv RO | a#c%rwg. FEOGIAMOELL - SLOILIRLLLL AR Y LleoT oo

HEVR! 23456789: .
<:>§@\Bé%>ﬁ EERi SRR %‘ﬁiﬁ&ﬁi\‘ih‘i‘ﬁ%’&%ﬁﬁ}lﬁ% AR R E AR | ) -
| " #$Y&' () * +, - . | 0123456789:
< >;@%B éﬁﬁ}Mﬂﬂwﬁg§%§ﬂANWWZ[\]A_‘abcdefghijklnnopqrstuvmuyz{|}~

O& ()*+,-./0123456789:

<= >9@\B(C)DEFG1|| 23KL cg@nhmwzqiwmeaﬁeamgm PRPRAGAYSs tasy B8tz (fgrth

in claim 3 or 11, further comprising a chamber for
maintaining the atmosphere temperature constant around said
connection terminal to which the electric device is

removably connected.



