22 August 2003 ELECTRI C DEVI CE TESTI NG APPARATUS AND ELECTRI C DEVI CE
TESTI NG METHOD BACKGROUND OF THE INVENTION 1. Field of&bh lnéﬁﬁéion The
present invention relates to an electric device testin dﬁﬁ& for
testing an electric device, such as a sem conductor integrated circuit

el ement (hereinafter, referred to regresentatively as an IC chip), and
the nmethod, nore specifically relatés*to an electric device testing
apparatus which can performa test at a correct tenperature considering
heating of the electric device itself during the test and the method. 2.

Description of the Related Art A testing apparatus for testing a finally
produced devi ce, sucHﬂég35ﬁQFé—¥ﬁ9%~4#§uﬁg£é§§éﬁ§zgﬁ—a produci ng process
of a sem conductor devi ce, etc As one kind of such testing apparatuses,
an apparatus for testi X : £ 3 ' Dt hermal stress of a
normal tenperature, a hlgher tenperature and a lower tenperature than a
normal tenperature is known. It is because IC chips are required to
guarantee as a feature thereof to operate well under a normal, high and

| ow tenperature. A test is carried out in such an electric device 22 August
2003

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to an electric

device testing apparatus for testing an electric device,
such as a semiconductor integrated circuit element
(hereinafter, referred to representatively as an IC chip),
and the method, more specifically relates to an electric
device testing apparatus which can perform a test at a
correct temperature considering heating of the electric
device itself during the test and the method.

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 normal temperature, a
higher 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
normal, high énd low temperature.

A test is carried out in such an electric device



2 testing apparatus, wherein an upper portion of its test head is covered

with a chanber for providing a sealed space, an |C chip,i,s conveyed to
above the test head under a constant tenperature envi rgﬁrﬁéﬁ S@E‘O%é nor mal ,
high or low tenperature, where the IC chip is pushed against the test
head for "electric connection. The IC chips are preferably tested by the
above test and sorted into at |east go8d-ones and defective ones. Al ong
with the recent |IC.chips becom ng higher speed and nore highly integrated,
however, there is a tendency that the heat generation by itself during
operating has becone higher_ and heat generated Itself tends to -becone
hi gher al §8S#ing rﬁ?ﬂq@%rcﬂpﬁr?%‘ét?%d‘l‘%r paxh T’r‘i!)‘f'/eOf HoimdeginBrafes about
as much as 30 watts of heat by itself depending on kinds of the IC chips.
Accor di ngi§, conered witdh a chpapar ufer t@‘é’c"léfmabéuﬁeall%e"ﬂ@eaaﬁf‘l ed out,

for exanple, the quantity of heat by the self-heating in addition to t hat
of the sefCtehppris wavaysdappl pbdve ctheneelsC bRRf, urnden F gnstanthere

t ol er abl etbmperatwd:csoenw:mun@mmabfoa homzlonmbpdght arelowest, even if inside
the chanber is nade to be at a constant tenperature, it becorres difficult
to. carrytenpeat@sé, Ufitfe thedagi tRipt BStpudheleagatastr ehelugedto a quantity

of heat
head for electric connection. The IC chips are preferably
tested by the above test and sorted into at least good ones
and defective ones.

Along with the recent IC chips becoming higher
speed and more highly integrated, however, there is a
tendency that the heat generation by itself ‘during operating
has become higher and heat generated by itself tends to
‘become higher also during the IC chip testing. For example,
some generates about as much as 30 watts of heat by itself
depending on kinds of the IC chips.

Accordingly, when a high temperature test of about
125°C is carried out, for example, the quantity of heat by
the self-heating 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 thé IC chip exceeds its
tolerable limit. Also in a normal or low temperature test,
even if inside the chamber is made to be at a constant
temperature, it becomes difficult to carry out a test under

a desired testing temperature due to a quantity of heat

generated by the self-heating of the IC chip.



generated by the self-heating of the I C chip. 22 August 2003 3 Al though it

has been studied to provide a sensor for detecting a tggﬁﬁrat%%@ of the IC .
é .

chip close to the IC chip and to feed back the actual gHg: of the
IC chip detected by the sensor to a tenperature applying device, there is
alimt to provide the tenperature sepsgr_closer to the IC chip and the
heat resistence between the IC chip and the tenperature sensor cannot be
made to be zero. Therefore, the true tenperature of the IC chip cannot be
detected as 1long as using an externally provided sensor. . SUMVARY CF THE

| WVENTI ON An_obj ectapénduifh PSR HeBYeBtLARed Sed HRFAYAIS BRngbect ric
S under

devi ce testing apparatus which can carry out a te a correct

t enper at uigg,.b kderings aoeati-ng, of LLh ectric deyice_during

t he-t est ang-?ﬁgeﬁg%gﬁd%qggéﬁ%%gﬂgﬁf%ﬁb%hg ﬁE %ﬁ§%1é?%ﬁ%e§Qﬁ hﬁex bove

obj ect, acgordin 0 an et qf th resent invention, there i,s provided
an el ect ri%guge\a/‘f‘ge%?eg??%}?acgb& eaﬁfgzuf"g'r %SEP?{]‘? ‘br%tﬂfé‘}teesttc §¥iBushi ng a
t er m nal termnal of an electric device to be tested against a contact

portion of *A°°t8dt PReble TYMAT Sihg Ferenpaturear PRIV awa®s for storing

data about an actual | ] - ‘
here is a limit to provide the temperature sensor closer to

the IC chip and the heat resistence between the IC chip and
. the temperature sensor cannot be made to be zero. Therefore,
the true temperature of the IC chip cannot be detected as

long as using an externaliy provided sensor.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
electric dévice.testiné apparatus which can carry out a test
under a correct temperature by considering-éélf—héating of

the electric device during the test and the method.



tenperature of the electric device to be tested under the' test condi tions
obtai ned in advance by a sinulation; and an applying tegpgg lh#@ §ending
nmeans for sending data relating to the actual tenperat el ectric
device to be tested stored in the tenperature storing nmeans at the tine of
sending the test signal. 22 August 2003 - 5 Further, according to this
aspect, there is provided an electric device testlng nmet hod for carrying
out a test by pushing a termnal of an electric device to be tested

agai nst the)carnt aa:ttta:.porthiaombefret ijécg:St d&@?mh@cwdhﬂg a%bs.cﬁtl@f)St@é

obt ai ni ng ance a si ation dat.a rel ati to,an_ actua

t enper at urﬂé:%osgg?hémé Ig%:/lt Fi c tggfﬁ’ ce® t B %teélstaé’d E%HBF”E heeviEst*ee5AR9 t i ons:
and per f orapragateeddrorwaryingontt ot teptt be metanges atdurdntd 4 hesrmagkual

t enper at ur, 2 t vice te t| arat us_and

t he nethoé%.ggc%rd%%ékiéggﬁfiqﬁéggc?é ({a%Fg |n§xF% aﬁq%éﬁg oF>a
tenperatuﬂ@Stohe%%'éP@EF¥$@¥HeV|ce to be tested under respective test

conditions is (&bﬁzéinﬂ@ﬁﬂu@eagﬁ'@fh% B¥afs SfJP*"s@BE% acﬂaq:a' SpS&0tay r}c’z:uaxl
accordance with a test flow _Therefore, when obtaining a true enper ature

of the el dCFPPEATIRAA & tid e lecdrtd 89Vist & dhnt barfect meRat twat kot
noi se, suchnasthest obesisddnGeaddadRSbyCaiilation; and

an applying temperature sending means for sending data
_relating to the actual temperature of the electric device to be
tested stored in the temperature storing means at the time of

sending the test signal.



carried out at an ainmed correct tenperature and the retiability of the
test results inproves. Additionally, according to the present invention,
since 22 August 2003 - 7 a so called feed-forward cont rd? AlsEH2R0S
possi bl e, when a desired tenperature is sent in advance, it is possible to
shorten the time to reach the desired tenperature after conveying the
electric device to be tested. Note that the data relating to the actual
tenperature of the electric device_tg he tested froman applying
tenperature sending neans is sent to the applying tenperature control
means, the tenperature applyi.n ans is _control).ed by, a control signal
fromthe appl g?ﬁaé?%rﬁpe?g%ﬁgéngco t r ot e Ctand tHE t¥hpBFRFWRE 1Y be
appl i ed t @lehbrie|destice ctehingentthdib floestedryingsentt 8 aest@appr epshiie

val ue. The aboyg,datg gl éiééﬁgfikodébfcea%to“%'e LELP&] gﬁgﬁﬁﬁsé The RS LOYENt I ON
includes a tenperature control pattern, etc. "In addrrtion to data of an
actual tempEEaturcE. tha t4rd bade innledirorthepbbers «f the tenperature

storing means apdaidi& AP YAdrRMRRY af UE fuieRdbRg aiBANS 101 R 4y Oyj ded
are not specifjcally I'imted, and theg can _be provided on a handler -for
FESE

handl i ng &R BFECtFINETAEVFR T o ise 1LEEF LY dexi@eofoabe ekt Hiest GPdgantithg a
test signakstocendieaphactan@ortion to carry out a test of the electric

devi ce .
performing feed-forward control by the data relating to the

actual temperature.




to be tested. Also, the tenperature storing nmeans and the applying

t enperature sendi ng neans can be configured as separate _devices.
Especial |y, when providing the tenperature storing near3AagHst2983appl yi ng
tenperature sendi ng neans on the 22 August 2003 8 tester, it is preferable
to be integrated in an operation instruction programfromthe tester to
the handler for handling the electric device to be tested. By doi ng so,
operation instruction processing becquQ_renarkably easy and correct,

further, it can -be made only by changing or adding to the software

wi t hout newly providing, changing.or nodjfying a hardware. (2) In the
above inventioﬁ? the s%g%ﬁffs é%%f?%uFﬁ?Fﬁﬁy ngﬁﬁﬁm§pé%¥#iE&Tl?eF?%4ted as
to the temperading tapphybngspesansiater rappliyigngoa aheapedsll Wenpk@atide an

el ectric dgvigg éﬁ&%i&esée‘i%cggc{??ﬁeb predetermned te er?}igfre’té"sd 't

may be any configurations. enmperat ure 1o be“dppii FHict udes
al | tenpergbdtetonst ilsi ghtaimaddn addatcawvbyAr elisolationdenmdcést eee irest ed

appli ed i ncthea@SeRttn i NVERLd om ;S nﬂxel%&sgi?fi%ﬁéﬁyo%kﬂﬁﬁ apd . ald kinds

of electric devices are included, but the efficienc econes especially

r emar kabl &SRREFEEFS YinghanctShaci Agvica digde Geahed t9r clatgelrelpeng ng

during ope&batih@f. without noise, such as heat resistance, a test can be
carried out at an aimed correct temperature and the reliability of

the test results improves.

Additionally, according to the present invention, since



BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her objects and features of

the present invention will be explained in nore detail below wth
reference to the attached drawi ngs, wherein: FIG 1 is &2Hu8é2803gram of a
first enbodinment of an | .electric device testing apparatus of the present

I nvention; 22 August 2003 9 FIG 2 is a sectional view of the configuration
inside a test chanber of the electric7device testing apparatus of FIG 1,
FIG 3 is a flowchart of a tray showing a handling nethod of an IC to be
tested in the electric device testing apparatus of FIG 1; and FIG 4 is a
bl ock di agram of a second enbodi ment of the .electric device testing
appar at us? o3° 197 isde SeRd-fAvEard G tpRSCRe PIREH RS SHbR epREERRED
EMBODI MENTS First Enbodinent Figure 1 is a block diagramof a first
enbodi nendesiredh tegipecatbreddyi sent dst iadyanppar Ht Uiss @osishblerezent
invention, FIG 2 is a sectional view of a test chanber according to the
sanme enboshoetdn (tthes édivieonal reachy Weonkestindd| tampdtature afté+rG 3), and
FIG 3 is a plan view of a handling method of an IC to be tested used in
the sanme ebfeé¥ing dMd @lectric device to be tested.
Note that the data relating to the actual temperature
of the electric device to be tested from an applying
temperature sending means is sent to the applying
temperature control means, the temperature applying means is
controlled by a control signal from the applying temperature
control means, and the temperature to be applied to the
electric device to be tested is set to an appropriate value.
The above data relating to the actual temperature in
the invention includes a temperature control pattern, etc.
in addition to data of an actual temperature.
In the above invention, places of the temperature
storing means and the applying temperature sending means to
be provided are not specifically limited, and they can be
provided on a handler for handling an electric device to be
tested, and on a tester for sending a test signal to a
contact portion to carry out a test of the electric device
to be tested. Also, the temperature storing means and the
applying temperature sending means can be configured as
separate devices.

Especially, when providing the temperature storing

means and the applying temperature sending means on the




testing apparatus. Note that FIG 3 is a view for understanding a nethod

of hahdling an ICto be tested in the electric device tin ar at us. of
t he present enbodi ment and partially shows by a pl ane éﬁz\}dgH%r@EBs '

actually arranged aligned in the vertical direction. The electric device
testing apparatus 1 of the present enhodi nent tests (inspects) whether the
ICis operating suitably in a state applying a high tenperature, a | ow 22
August 2003 10 tenperature thermal stress or no thernmal stress to the ICs
to be tested and classifies the ICs in accordance with the test results,

and is confkgpted, byx 86 FhPWrableFtE bd, itedialdhein 3af Ypdiaihionm ng
operations of conveying ICs to be tested to | C sockets provided on a test

head 5 and %9%%1:99&@:@%1?6&&::{‘&&%Tt:hIe%éséé-}s ttootﬂéeﬂgﬁﬁé%%‘i trays in
accordance wth the test results, a tester 7 for testing the DUTs based on

a response §LdRgk ,0Y+5ENH Nk B siL.apals, . a fes 5 having an
| C socket as an }Lﬂ?e}:?ace é‘t%'et V\%?%R’tl%é Egnb etrE%%ggndB?h%O%}?efggr’ 7. Note
that the tegt %E:atZoanQnéQe dest, her%dES are beé eoctersi (x:_al I Y coi"meecatsedax' aa
signal |ine, PSHER8S & ca’f)lfe 1(3 Pind fﬁe R BES3 TEMATFRRY (88T ef are -
electrically coggﬁgﬁﬁg yia a sigr al line, suc %_s c%acabl e cg}_ﬂz.aldérin(‘:!)perat [ on_

|
test under SUCH FERGT ookt | ga%ﬁ’rer made only b nging

to the software without newly providing, changing or
modifying a hardware.

(2) In the above invention, the specific configuration
is not specifically limited as to the temperature applying
means for applying a temperature to make an electric device
to be tested bécome a predetermined tempe;ature, and it may
be any configurations. hlso, the temperature to be applied
includes all temperatures of high, normal and low.

An electric device to be tested applied in the présent
invent;on is not specificélly 1imited and all kinds of
electric devices are included, but the efficiency becomes
especially remarkable when applying an IC having a large

quantity of self-heating during operation.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the present
invention will be explained in more detail below with
reference to the attached drawiqgs, wherein:

FIG. 1 is a block diagram of a first embodiment of an

r

. electric device testing apparatus of the present invention;



out by reloading the ICs to be tested froma tray loaded wth a |arge
nunber of ICs to be tested (hereinafter, referred to as a custoner tray
KST) to a test tray TST conveyed inside the handl er 3. 23Kegeg@00gur ati on
of any trays KST and TST is not specifically limted, so the detailed
illustration will be omtted and is shown schematically in FIG 3. A
handl er 3 of the present enbodi nent +s?configured by, as shown in FIG 3,
an | C magazi ne 200 for storing pre-test [|Cs and sorting and storing
post-test I1Cs, a |oader section 22 August 2003 - 11 300 for sending to a
chanber section 100 the I1Cs to be tested sent fromthe I'C nmagazi ne 200, a
chanber secti 86108 ifnd|ERFHPIRL YéeWwhaigtBe CARfigrratioRddrsideti on 400
for sorting and taking out the I1Cs tested in the chanber section 100. The
| C magaziheesEt0 champesy plethe e dpatpice degice | tesuing lapPargtust 8fi ng | Cs
before being tested and a post-test |1C stocker for storing ICs sorted in
accordanceItu ty test . results. In an exanple showmn in FIG 3, two stockers
STK-B are provided as the pre--test stocker, two enpty stockers STK-E to
be sent to theigl Gader aséldpworthdOD-off & prayi deodwimexd Hamdldag and ei ght
stockers STK-1, STK-2,..., STK-8 are provided further next to that as the
post -t est méthdd QK& I¢ to be tested in the electric device testing

apparatus of FiIG. 1; and

FIG. 4 is a block diagrdm of a second embodiment of the

electric device testing apparatus of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

First Embodiment

Figure 1 is a block diagram of a first embodiment of an
electric device testing apparatus of the present invention,
FIG. 2 is a‘sectional view of a test chamber according to
the same embodiment (a sectional view along the line II-II
in FIG. 3), and FIG. 3 is a plan view of a handling method
of an IC to be tested used in the same electric device
testing apparatus. Note that FIG. 3 is a view for
understanding a method of handling an IC 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.

The electric device testing apparatus 1 of the present
embodiment tests (inspects) whether the IC is operating

suitably in a state applying a high temperature, a low



that they can hold ICs sorted into a maxi num of eight classes according to
the test results. The above custoner tray KST is conveyed fromthe | ower
side to an opening 306 of the | oader section 300 by a t2afugestaf@ier arm
(not shown) provided above the | C magazi ne 200. Further, in the | oader
section 300, the ICs to be tested |oaded on the custoner tray KST are
transferred once to a preciser 305‘bv)éh x-Y-conveyor (not shown). There,
the mutual positions of the 1Cs to be tested are corrected, then the ICs
to be tested transferred to the preciser are reloaded on the test tray TST
stopped at _the | oader. sectio 300 using.the X-Y conveyor . again. 22 August
2005 - 1 embrEe s, ne3BeL, Phpess ey dq SRASHRh: THATE o e FESied at the
| oader sectjon 300 and sent to_the chanber ,section, 100, ,and éhe respective
| Cs to b&°tBSt beFLR® A LEasBefhes O 8diBnathRrdante ridy 8%, The
chanber section 100 is configured by a constant tenperature chanber 101
for givi #§5h BRSHHed Hingh ist eapéisntat M PEWSheFPetmtif% thePnal stress to
the ICs loaded on the test tray TST, a test chanber 102 for naking the

| Cs cont agnd¢ent dcfopipnrfohming operaticms of gosveying giGera B t her mal

stress by the constant tenperature chanber 101, and a soak chanber 103 for
renovi ng telséedi venicC heyakalts provided on a test head 5 and sorting

and storing post-test ICs to predetermined trays in
accordance with the test results, a tester 7 for testing the
DUTs based on a response signal by sending a test signal,
and a test head 5 having an IC socket as an interface
between the handler 3 and the tester 7. Note that the tester
7 and the test head 5 are electrically connected via a
signal line, such as a cablé Cl, and the handler 3 and the
tester 7 are electrically connected via a signal line, such
as a cable C2.

An operation test under‘such thermal stress is carried
out by reloading the ICs to be tested from a tray loaded
with a large number of ICs to be tested (hereinafter,
referred to as a customer tray KST) to a test tray TST
conveyed inside the handler 3. The confiquration of any
trays KST and TST is not specifically limited, so the
detailed illustration will be omitted and is shown
schematically in FIG. 3.

A handler 3 of the present embodiment is configured by,
as shown in FIG. 3, an IC magazine 200 for storing pre-test

ICs and sorting and storing post-test ICs, a loader section



stress fromthe I1Cs tested in the test chanber 102. As shown conceptually
in FIG 3, the constant tenperature chanber 101 is provided with a
vertical conveyer, and a plurality of test trays TST stZnuspt 2 port ed
by the vertical conveyor until the test chanber 102 becones enpty. Wile
standing by, a high tenperature or |ow tenperature thermal stress is
applied to the I1Cs to be tested. The test chanber 102 has a test head 5
arranged at its center, the test tray TST is conveyed above the test head
5, and a test is carried out by bringing input/output terminals HB of the

ICs to be,jgested to he electricgal In cqonta | t he ‘contact pins 51 of
the tost AREGEES AP R R hanbdn Shatih hg B¢ ks Ear B, o' 187

fini shed bei ng tested is 22 Augqust 2003 - 13 treated in the soak chamber
103 to retBFRSE NS enife o 15t magazinan200y 3 FREm e ffEtallr 890t hen s

di scharged to the unloader section_400. Note that the test tray TST

di schar ged®FLBfiRge kpit hafdnfer 219320 dndogdepasrotirn 00 SRSt ant
tenperature chanber 101 via the unloader section 400 and the | oader
section 360rtine amd okrleing aerti She4D0s i eghedyviidethei ehprherxsectéenveyer
havi ng the sanme configuration with the X-Y conveyer provided to the |oader
section 3@00.and post-test ICs are
The IC magazine 200 is provided with a pre-test IC
stocker for storing ICs before being tested and a post-test
IC stocker for storing ICs sorted in accordance with test
-results. In an example shown in FIG. 3, two stockers STK-B
are provided as the pre-test stocker, two empty stockers
STK~-E to be sent to the unloader section 400 are provided
next to that and eight stockers STK-1, STK-2,..., STK-8 are
provideé further next to that as the post-test IC stocker so
that thgy can hold ICs sorted into a maximum of eight
classes according to the test results.
The above customer tray KST is conveyed from the lower
side to an opening 306 of the loader section 300 by a tray
transfer arm (not shown) provided above the IC magazine 200.
Further, in the loader section 300, the ICs to be tested
loaded on the customer tray KST are transferred once to a
preciser 305 by an X-Y-conveyor (not shown). There, the
mutual positions of the ICs to be tested are corrected, then
the ICs to be tested transferred to the preciser are

reloaded on the test tray TST stopped at the loader section

300 using the X-Y conveyor again.



rel oaded fromthe test tray TST conveyed out to the unl oader section 400
to the custoner tray KST by the X-Y conveyer. As shown in FIG 1, the

unl oader section 400 is formed two pairs of openings 488Auges 2802 anged so
that the customer trays KST carried to the unloader section 400 can be
brought close frombelow Further, while not illustrated, an el evator
table for elevating or lowering a custiéner tray KST is provided belowthe
respecti ve openings 406. A custonmer tray KST becomng full after being
rel oaded with the post- test ICs is placed on here and | owered and the ful

tray is pass to,the tr transfer  ar e . that in the handler 3 of the
present enbodi%??\?nf‘}mv {“F%‘ytmye Sretd ﬂé&‘#\%.lrﬁl élcéhf'c’pi/ gcses%egsortabl e
categories, it i.s qonly possible to arrange a maxi num of four, custoner
trays KSEhithendoggeni agst4on N0 And SAPbatR rthes SOEMBRT488° M Heref ore, a
buffer portion 405 is provided 22 August 2003 14 between the test tray TST
and the obd¥hi igsl Abe sespaetivmIBadéer becteoredorrea SecERBoPRINY Yy keep | Cs
to be tested of categories which only rarely arises. Next, inside

st r uct ur ecaxfriefe omedhecharbetraPZXSW.I | be explained with reference to FIG
2. A pusher 30 shown in FIG 2 is provided on the upper side of the test
head 5 correspmirdichgrbert kechiopel0®Ofis configured by a constant

temperature chambgr 101 for giving a desired high
temperature or low temperature thermal stress to the ICs
loaded on the test tray TST, a test chamber 102 for making
the ICs contact contact pins of the test head in a state
given tﬁe thermal stress by the constant temperature chamber
101, and a soak chamber 103 for removing the. given thermal
stress from-the ICs tested in the test chamber 102.

As shown conceptually in FIG. 3, the constant
temperature chamber 101 is provided with a vertical
conveyer, and a plurality of tes£ 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 ICs to be
tested.

The test chamber 102 has a test head 5 arranged at its
center, the test tray TST is conveyed above the test head 5,
and a test is carried out by bringing input/output terminals
HB of the ICs to.be tested to be electrically in contact
with the contact pins 51 of the test head 5 (see FIG. 1). On

the other hand, the test tray TST finished being tested is



socket guides 40. The respective pushers 30 are fixed to the |ower end of
an adopter 62 elastically held by a match plate 60. The match plate 60 is
mounted so that it positions above the test head 5 and2ZKW&gustRE0Best plate
TST can be inserted between the pusher 30 and the socket guide 40. The
match plate 60 is nounted novably with respect to a drive plate 72 of the
test head 5 or to a Z-axial drive 70; ¥nhd has the structure of bei ng abl e
to be changed together with the adapter 62 and the pusher 30 in accordance
with a shape, etc. of the ICs to be tested 2. Note that the test plate TST

I's conveyed fram.th vertjcal direcgtion (X-axis)..with réspect to.the paper
sur f ace iil'*ir'ﬁtﬁ%mi‘nt %hﬁefﬂ%iéng?ﬁgje@ rtgorgﬁ’ﬁr’? h%hes&c?@é’ferggﬁf%ec’félo. As a
test plate TST conveyi ng neans inside the c¢hapgper. 100, a copnvey roller,
etc. is USRI Y& FPAR BFTPEOHPEA EPERA ot IS &8t *PPay TST, the
drive plate of the Z-axial drive 70 rises along the Z-axis and a

suf fi ci entnboRder) Fectign340015 space for the test tray TST to be inserted
is provided between the pusher 30 and the socket guide 40. On the | ower
surface of thdlahd khayl ghe TesprbvayidiFT dischargnd frep thieaseak 102 is

fixed push portions 74 for the nunber corresponding to the nunber of the
adapt ers €Rambexr 103 is sent back to the constant temperature chamber

101 via the unloader section 400 and the loader section 300.

The unloader section 400 is provided with an X-Y
conveyer having the same configuration with the X-¥Y conveyer
provided to the loader section 300, and post-test ICs are
reloaded from the test tray TST conveyed out to the unlcader
section 400 to the customer tray KST by the X-Y conveyer.

As shown in FIG. 1, the unloader section 400 is formed
two pairs of openings 406, 406 arranged so that the customer
trays KST carried to the unloader section 400 can be brought
}élose from below. Further, while not illustrated, an
elevator table for elevating or lowering a customer tray KST
is provided below the respective openings 406. A customer
tray KST becoming full after being reloaded with the post-
test ICs is placed on here and lowered and the full tray is
passed to the tray transfer arm.

Note that in the handler 3 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 unloaderr

section 400. Therefore, a buffer portion 405 is provided



able to be renovably pushed. A drive axis 78 is fixed to the drive plate
72 and is connected to a not shown common pressure cyl 2hdegust 26@3 comon
pressure cylinder is configured by, for exanple, an air pressure cylinder,
whi ch nmakes the drive axis 78 nove up and down along the Z- axis and is
able to push the upper surface of the %ﬁabter 62. Nate that-the pushing
portion 74 is configured by a separately (individually) push pressure
cylinder and a push rod, etc., and the separately push pressure cylinder
may be driyen to .l ower the pu rod. t.Q separately sh. the upper surface
of the reg’ﬁg‘ﬂ??’\lleﬂh%\z;%s rg'r'é‘gt ithﬂ%d d%e\/ggﬁf’éf'%s ﬁ&ycor(;ﬁ"re%ecl ose to the
mat ch plate_60_ At the center of the pusher 30 fixed tq the | ower end of
each of tHBIGAARY FeHP s 408 KRITETPRP LY EESBulhF ntP t¥e *95¢%0%Fe tested
2 as shown in FIG 1. Also, at the lower side of the socket guide 40 is
fi xed a sGakegosehahinh #nly gpraplyy2%¥S&%ont act pins (contact portions)
51, which are biased in the upward direction by not shown springs.
Therefore, altKewgh mside tshrivetnrst efl the dasisighamberneld? wlgude 2003 --
16 contact pins 51 will retract to the top surface of the socket 50. On
t he ot her expldined witlpassiddemceotot ARGcahtact pins 51 to contact all of
the termnals of the ICs to be

A pusher 30 shown in FIG. 2 is provided on the upper

side of the test head 5 corresponding to the number of

socket guides 40. The respective pushers 30 are fixgd to the

lower end of an adopter 62 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 ICs to be testéd 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



tested 2 even if the ICs to be tested 2 are pushed sonmewhat at an angl e.

In the present enbodinent, as shown in FIG 1, in the test chanber 102
configured as above, inside the sealed casing 80 conpoZPryIupe2Q08st
chanber 102 is nmounted a tenperature adjusting ventilator 90.-The
tenperature adjusting ventilator 90 conprises a fan 92, a heater 94 and a
nozzle 96 for emtting a jet of |iquid3nrtrogen and rises inside the
casing 80 at a predetermi ned tenperature condition (for exanple froma
roomtenperature to 160C) by blowing the air inside the casing by the fan
92 and blow n out i nside the casin 0 yia the heater 93. Also, it |owers
i nsi de th%p%%fgi% gdeat et pFee (B i 8ot LRPH AL AE PEBKAFERon (for exanpl e
from-60C to a roomtenperature) by emtting a jet of the liquid nitrogen

i nsi de t hRetRhGNsy Pushernd A2%d ddreaf@bebuitifioRkO i nsi de the casing 80 by
the fan 92. Note that the warmor cold w nd generated through the

t enper at ur e adjrusttiengowent shufaee 99 fihenwdrivenglatediZaproyifedt i on above
the casing 80 and falls along the side wall of the casing which is an
opposi t e snsedefthchdemipabanbsrol)2 iandixetiupwsh twotthienspddr §bus 90 t hr ough
t he space between 22 August 2003 - 17 the match plate 60 and the test head
5 to circthateunist ddrresponding to the number of the adapters 62,

so that the upper surface of the adapters 62 held by the

match plate 60 is able to be removably 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 2-

axis and is able to push the upper suxrface of the adapter

62. Note that the pushing portion 74 is configured by a

separately (individually) push pressure cylinder and a push

fod, ete., 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 to be tested 2 as shown in FIG. 1. Also, at the lower

side of the socket guide 40 is fixed a socket 50 having a

plurality of contact pins (contact portions) 51, which are

biased in the upward direction by not shown springs.

Therefore, although an IC to be tested 2 is pushed, the



the casing. In the present enbodinent, in a handler 3 having a test
chanber 102 provided with the tenperature adjusting ventilator 90, a first
ventilation hole 110 is formed along the center of the2ddugug200Be rod 31
of the respective pushers 30. The | ower-end opening of the first
ventilation hole 110 is forned at the approxi mte center of the |ower- end
surface of the rod 31. On the | ower~ehfl Surface 31a of the rod 31 is
formed a plurality of radius grooves extending in the radius direction as
the | ower-end opening of the first ventilation hole 110 being its center.

These radi u roQves_are, connecte o the first yentilation hole 110 and
have a ftﬁ?é’ti‘ia(‘} anﬁrége‘ﬁ’tut Iﬁfqﬂr&ﬁgrg‘énﬁ‘%p@ﬂ ﬁé"%?c? h°eta ™% st ventilation

hol e 110 fron1conp|ete£€esealed even when the | ower-end surface, of the rod

31 cont aciekate 5P PB g dand, ThE 1HRASSIRd 0S8R TF S TRET i & st

ventilation hole 110 is opened facing t he upper_ surface of the pusher 30
and is c¥edtledot onharHer bl icdhg Fernitats of FBPeI996t%iRE an i nner

space portion inside the adapter 62. Note that in a case of an adapter 62
Wi t hout t¥estiedn@r eypacéfpbhe| IPs tchde tesbed X ang lpashed $RbRES ext ends
in the axial direction, and the second ventilation hole 116 and the first
ventil atiat awlangl®) are directly connected when fitting the 22 August 2003
In the present embodiment, as shown in FIG. 1, in the

test chamber 102 configured as aboﬁe, 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, a heater 94 and

a nozzle 96 for emitting a jet of liguid nitrogen and rises

inside the casing 80 at a predetermined temperature

condition (for example from a room temperature to 160°C) by

blowing the air inside the casing by the fan 92 and blowing

out inside the casing 80 via the heaterf94. Also, it lowers

inside the casing 80 at a predetermined temperature

condition (for example‘from -60°C to a room temperature) by

emitting a jét of the liquid nitrogen inside the casing by

the nozzle 96 and blowing out inside the casing 80 by the

fan 92.

Note that the warm or cold wind generated through the
temperature adjusting ventilator 90 flows along Y-axial
direction above the casing 80 and falls 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




- 18 - upper surface of the pusher 30 wth the | ower surface of the
adapt or 62. The upper-end opening of the second ventilation hole 116
forned on the adopter 62 is tightly connected to the |8a8¢geH@08Peni ng of
a third ventilation hole 118 forned on the pushing portion 74 via a
seal i ng nenber, such as an 0- ring. As shown in FIG 2, the third
ventilation hole 118 fornmed on the Tégbébtive pushi ng portion 74 is
connected to the air distributer 121 via a ventilation tube. The air
distributer 121 distributes a tenperature adjusted air (tenperature

adj ust ed s) _supplied fromthe tenperatur cont rol ns.124_arranged
out si de t @et%"ﬁ&gt’i’ &r Gﬁoingiﬁhet eéc'fcvi‘ﬁf‘:al gt?%nmt’ﬁcﬁlg'eat%g tREFFr st
ventilation hole 110 on the respective pushers 30. The .air distributer
121 may cbhpridet®%or exanple, a flow ng anount control valve for
separately controlling the ventilation anount to_ventilate the tenperature
adjusted air % ¥ DEeSsaEt pRROEECH Yy & RebpBAlor\3 IAHEY EsEEEi ve
ventilation holes 110. Also, the air distributer 121 nay be provided

t her ei n wehhmber o3 myoslidednwibh bhéckanperatyng sdpustihperature of the

tenperature adjusted air blown to the 1Cs to be tested 2 fromthe first
ventil ati oanhbdlatddP@®f & Mirst ventilation hole 110 is formed along

the center 6f the axis on the rod 31 of the respective
pushers 30. The lower-end opening of the first ventilation
hole 110 is formed at the approximéte 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 extending
in the radius direction as the lower-end opening of the
first ventilation hole 110 being its center. These radius
grooves are connected to the first ventilation hole 110 and'
have a function to prevent the lower-end opening of the
first ventilation hole 110 from completely sealed even when
the lower-end surface of the rod 31 contacts the IC to be
- tested 2.

Thé upper-end opening of the first ventilation hole 110
is opened facing the upper surface of the pusher 30 and is
connected to inside a second ventilation hole 116 via an
inner space portion inside the adapter 62. Note that in a
case of an adapter 62 without the inner space portion, 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



respective pushers 30 can be adjusted individually for every I1C to be
tested 2. The tenperature control neans 124 is connected to an 22 August
2003 - 19 - overall ventilation anpunt control neans 1282 Aagu#ty20RBans 128
and an air supply neans 130 in the order. The air.supply nmeans 130
conprises a ventilation apparatus, such as a fan and a conpressor, and
ventilates an air outside the test chanber 102 to the dry neans 128. The
dry nmeans 128 is a typical apparatus and for generating a dry air for
drying the air supplied fromthe air supply neans 130. The ventil ation
control nggfse 12f-da3e2B£2RRAT Blidifer I wARA! ERL! QL NG QuaLabl ygntilation
amount blown from the first ventilation hole 110 on the pusher 30

positione%d?+£g¥(g§_the test chanber 102, and conppsed of an-electrically
controlle ow ng anmount control valve, etc. The tenperature contro

means 124 is apparatus .for contrplling the.tenperature of .the
temperature a Jd%té? %ﬁ'PndagPS“hﬂ%|%fﬁﬁ%ﬁ&%eFS“?h%é%?ff%}ﬁ&? gg%?ed 2 from
the first geﬁtil ion hole 110 of the pusher 30. The tenperature adjusted
air treat&3°i °’E"?‘F‘g& SBoFEenagorter pfovi® FgidY FRnpecef e t88ted 2 via the

ventilation tube 122, the air distributer 121, the ventilation hol es
lower-end opening of ‘a third ventilation hole 118 formed on

the pushing portion 74 via a sealing member, such as an O-
ring. As shown in FIG. 2, 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 distributes a temperature adjusted air
(temperaturé adjusted gas) supplied from the temperature
-control means 124 arranged outside the test chamber 102 via
tﬁe ventilation tube to the first fentilation hole 110 on
the respective pushers 30.

Thengir diétfibufgr 121 may comprise, for example, a

..flowing. amot ive for Separately:.controlling the

¥EALLYEEES
to the respective ICs to be tested 2 via the respective

ventilation holes 110. Also, the air distributer 121 may be

" provided #eFsHiiuith & ‘doolingielonent or a heater, and the..
temperature of the temperature a&justed air blown to the ICs
to be tested 2 from the first ventilation hole 110 of the
respective pushers 30 can be adjusted individually for evéry

IC to be tested 2.

The temperature control means 124 is connected to an



118, 116 and 110, and radius grooves. Especially, an electric device
testing apparatus 1 of the present enbodi nent utilizes a tenperature
sensing elenent 2D installed inside an 1 C to be tested22Ayguged®®s8t an
actual tenperature of the ICto be tested 2 during a test. 22 August 2003
- 20 - As is shown in the block diagramin FIG 1, since an elenment such
as a diode is a tenperature sensing 8l hent 2D by whi ch signal
characteristics on a tenperature is defined to be one neanings, it also
reads an output signal froman input/output termnal HB (including a
ground term na electri.cally copnected to the pper af ure sensing el enent
2D at th@vﬂ“ﬁééloYe‘}%’gtﬁ%é’naaﬁ‘ggﬁgnﬁ%"?ﬁ"d’n&feaﬁﬁ gﬁ@eﬁ Y Me3R8  thereby .
cal cul ate he gctual,te erature of the ICto be tested. Therefore, an
electric j?énﬁ? o?“t?&?i%ﬂ;ﬁﬁﬂoﬁﬁﬁﬁﬁ 13%4R A4e PBI®Srresponding to the
tenperature-sensing element 2D is taken fromthe contact pin 51 of the
test head 5 toThe FTRPBIRRIY @cgabcip dt FOrPTkSaRs asuenbi bt i nsi de t he
tester 7 via a cable d. The tenperature cal cul ati on neans 501 stores a
cal cul at i &@pgragram $efh & culfani pgdan carprgissorenped avemt fatew dnode

characteristics of the tenperature sensing elenent 2D of the I1C to be
tested 2, adwdonheidéushe test chamber 102 to the dry means 128. The

dry means 128 is a typical apparatus and for generating a
dry air for drying the air supplied from the air supply
means 130. The venﬁilation 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 to be tested 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 to be tested 2 via the ventilation
tube 122, the air distributer 121, the ventilation holes
118, 116 and 110, and radius grooves.

Especially, an electric device testing apparatus 1 of
the present embodiment utilizes a temperature sensing
element 2D installed inside an IC to be tested 2 to detect
an actual temperature of the IC to be tested 2 during a

test.



obtai ned actual tenperature of the ICto be tested is sent to an applying
tenperature control neans 502 of the handler 3 via a cable C2 (for
exanpl e, GP-1B base or RS232C base). Taking in of the ePdéugyug 2903nal
regarding the tenperature sensing elenent 2D fromthe test head 5 to the
tester 7 can be attained by adding to a test programset to the tester 7
commands for taking in the electric Sighdl of the tenperature sensing

el enent 2D, thus, changing of the 22 August 2003 - 21 hardware, etc. is
not necessary. Further, sending of tenperature data fromthe tester 7 to
t he handler 3 gan, be. al sQ_change n software | ngerti.ng the operation
during the nog?raﬁ Rk, f“@dggﬁt Y 'aggﬂﬂoﬁng%{%éﬁ tsﬁggf’eg’fer 7 and
the handler 3, thus it can he_also attained w thout , changi ng the hardware.
Si nce theEflsﬁﬁ‘é?a%‘tﬁfé Hata ARGt 1T P (1RTPSFAEYF RS SR MGe FAEBFRE Bt rol neans
502 is the tenperature of the IC to be tested itself, whether or not the
val ue is B¥tHh#ach sieflechagpreteahielest omedt teBReFatwits issdpddned and when
it is out of the tenperature conditions, an instruction signal so as.to
make it wtPhPf ehe mespdigs.uits adadi r¢asts ansoybpet tvianed tfeoperat ur e

appl yi ng means 503. Note that the tenperature applying nmeans 503 shown in
FIG 1 cofimpuypénutprd tdmimedpdBal inelwtijngsta ggowsdnserminal)

electrically connected to the temperature sensing element 2D
at the time of reading a response signal by a tester 7, and
thereby calculates the actual temperature of the IC to be
tested.

Therefore, an electric signgl of the input/output
terminal HB corresponding to the temperature sensing element
2D is taken from the contact pin 51 of the test head 5 to a
temperature calculation means 501 provided inside the tester
7 via a cable Ci. The temperature calculation means 501
stores a calculation program for calculating aﬁ actual
temperature from diode characteristics of the temperature
sensing element 2D of the IC to be tested 2, and the thus
obtained actual temperature of the IC to be tested is sent
to an applying temperature control means 502 of the handler
3 via a cable €2 (for example, GP-IB base or RS232C base).

Taking in of the electric signal regarding the
temperature sensing element 2D from the test head 5 to the
tester 7 can be attained by adding to a test program set to
the tester 7 commands for taking in the electric signal of

the temperature sensing element 2D, thus, changing of the




FIG 2 conprising the tenperature adjusting ventilator 90, the air supply
nmeans 130, the dry neans 128, the ventilation anount control neans 126 and
the tenperature control means 124. Note that the confi Q4rAlgusi2@8 t he
tenperature applying neans is not specifically limted and it nay be only
a tenperature adjusting ventilator 90 or only the tenperature adjusting
apparatus. Also, it may be a tenperdt@ﬂe"applying appar at us of anot her
configuration. To summari ze, the present invention has as its main object
to directly detect a tenperature of an ICto be tested by using a

tenperatuwre 22 August 2003 -- 2 2 sensi | ement_ 2D installed inside the
IC to be %ﬁé&ﬁfe' F%&§ &SHP?bLﬁ%ﬁqﬁﬁﬁfydtEgF€§$ﬁﬂ]ﬁ ngrg%not specifically
limted. erations will be explained next. In the test chanber 102 in the
chanmber sk ??ﬁ??ﬁﬁf\giﬁa fremi g dasdsred e ERnARA eIhdvEARNR® t est head 5

in a state. being.carried on a test tray TST. Wen the test tray TST stops
at the tedtsheehpnged pa pofhwpse By V@spytingr the (peraddonddurired| C to be
tested 2 is pressed against contact pins 51 by rods 31, then a test
starts. _tipenexmaldwearadeddort negmmyarisagionhbetvesn itheeitesgas 7to a
variety of test signals sent fromthe tester 7 in sone

and the handler 3, thus it can be alsc attained without

changi#g the hardware.

Since the temperature data input to the applying

temperature control means 502 is the temperature of the IC

to be tested itself, whether or not the value is within a

temperature range of test conditions is judged and when it

is out of the temperature conditions, an instruction signal.

so as to make it within the temperature conditions is sent

to the temperature applying means 503.

Note that the temperature  applying means 503 shown in

FIG. 1 corresponds to the temperature adjusting means in

FIG. 2 comprising the temperature adjusting ventilator 90,

the air supply means 130, the dry means 128, the ventilation

amount control means 126 and the temperature control means

124. Note that the configuration of the temperature applying

means is not specifically limited and it may be only a

temperature adjusting ventilator 90 or only the temperature

adjusting apparatus. Also, it may be a temperature applying

apparatus of another configuration. To summarize, the

present invention has as its main object to directly detect

a temperature of an IC to be tested by using a temperature




cases. In the present enbodi nent, however, an electric signal fromthe
tenperature sensing elenent 2D of the ICto be tested %@is taken to the
tenperature cal cul ati on means 501 of the tester 7, and22H¥g4844093
tenperature of the ICto be tested 2 is calculated by the taken electric
signal and characteristics of the tenperature sensing elenent 2D. The

obt ai ned tenperature is sent to the applying tenperature control neans 502
of the handler 3, the tenperature applying mneans 503 is thereby
controlled, and the ICto be tested 2 is kept to be an appropriate

t enper at w360 AIdnERbOSh TERL. NG PSRe8E LAY O 1 Jed dlatokl M ted Lo the

above 22 August” 2003 | ments, a variety o i cations can be
made. Fi i dj of h enbodi nent..of e present
i nventi on‘%ﬂ{sﬁ %ﬁ%‘ﬁﬁ?@gégﬁhéxgﬁ%‘%%aﬁs%@% gge u‘gg)%ggq%%ﬁ?"g%r% rature

sensi ng ei.e%t 2D installed as a tenperature sensor in the ICto be
tested 2,7 d" ergp‘erat ure storing neans 504 is provided to the tester 7. The

tenperature storing nmeans , 504 neasures in advance an actual tenperature of
the 1C to be tWRETAFIRRENWILL Be XpI3PHBE*E -t est under desired test

conditions. Then, at the tine of sending a test signal fromthe tester 7
to the In the test chamber 102 in the chamber section 100, an

IC to be tested is conveyed above thg test head 5 in a state
being carried on a test tray TST.

When the test tray TST stops at the test head 5, the ZI-
axis drive 70 starts to descend, the IC to be tested 2 is
pressed against contact pins 51 by rods 31, then a test
starts.

The IC to be tested 2 may generate heat by itself due
to a variety of test signals sent from the tester 7 in some
cases. In the present embodiment, however, an electric
signal from the temperature sensing element 2D of the IC to
be tested 2 is taken to the temperature calculation means
501 of the tester 7, and the actual temperature of the IC to
be tested 2 is calculated by the taken electric signal and
characteristics of the temperature sensing element 2D. The
obtained temperature is sent to the applying temperature
control means 502 of the handler 3, the temperature applying
means 503 is thereby controlled, and the IC to be tested 2
is kept to be an appropriate temperature.

Second Embodiment

The present invention is not limited to the above



test head 5, a tenperature control value in accordance with a
corresponding test step is added to an operational communication program
sent fromthe tester 7 to the handler 3. The program hé%Hgustg03
tenperature control value itself corresponds to the tenperature storing
means 504 and the applying tenperaturfépjansfer means 505. By neasuring
the tenperature of an ICto be tested To be obtained in advance by using
the tenperature sensing elenent 2D of the ICto be tested in the sanme way
as in the above first enbodiment, the actual tenperature of the ICto be

tested capmbBeachbhes! | ihadel %&%Qt# Nof %a@%%f.\e%néscm bd B dfe' rst

enbodi nent, and the rellablllty of test resu | mprove. in the

pr esent '%\ign&eo 181 000 GabEln| S Likf I hod ek o%4§vf or var d

control is possi esir enperature 1s sen ance prior to

conveyance, of an to be tested, tine to reach the desired tenperature

IC
after the con&eyaﬁ%%pn%ﬁoqruaI(:to be tested can be made shorter. Note that
t he enbodi nents expl ai ned above were ,described to facjlitate the
under st andi ng & Fﬁ% prerdtt exaRbdnr i thetarf ©d uSonHi FRE the present
I nvention. Accordlngly, el ements disclosed in the above enbodi nents
i ncl ude eﬂqewm§§F§HrﬁDﬂ?$§%ﬁﬁ|Q%$§e&ﬁd2%qﬂ?%%ﬂ¥%@@baﬁePoh@?P@Fat“re

sensor in the IC to be tested 2, a temperature storing means
504 is provided to the tester 7.

The temperature storing means 504 measures in advance
an actual temperature of the IC to be tested when it is
carried out a test under desired test conditions. Then, at
the time of sending a test signal from the tester 7 to the
test head 5, a temperature control value in accordance with
a corresponding test step is added to an operational
communication program sent from the tester 7 to the handler
3: The program having the temperature control value itself
corresponds to the temperature storing means 504 and the
applying temperature transfer means 505.

By measuring the temperature of an IC to be tested to
be obtained in advance by using the temperature sensing
element 2D of the IC to be tested in the same way as in the
above first embodiment, the actual temperature of the IC to
be tested can be correctly detected in the same way as in
the first embodiment, and the reliability of test results
improve.

Also, in the present invention, since so called feed-



to the technical field of the present invention. 22 August 2003 - 25
CLAIMS: 1. An electric device testing apparatus for carrying out a test by
pushing a termnal of an electric device to be tested agafngustg00gont act
portion of a test head, conprising: a tenperature storing neans for storing
data about an actual tenperature of the electric device to be tested under
test conditions obtained.in advancé %%‘a simul ati on; and an appl ying
tenperature sendi ng neans for sending data relating to the actual
tenperature of the electric device to be tested stored in said tenperature

storing ans at the time of sending_ a test sigpal. 2. The.electric device
Lesting ASBEPACUSOREreh(*T HPRIPASCI BT M SEPEBAP PP S apH yi ng
tenperature cqntrQl means for controlling an applying tenpergture to the
el ectri c SF&AF ¢8 POVBRCE (R&IUY HaSeAVEYAIFHe OfFafl EEIBTi 45 Re act ual -
tenperature of the electric device to be tested sent from said applying

t enper at trige $ondraghnehpsdesirefhsemperaiure ddFrEcth@sEPIMFYRPSEr at us as set
forth in claim 1 or 2, wherein said tenperature storing nmeans and said
appl yi ng of dihsed§t trebechelsri maanbearnadprahaxted-to a tester for carrying
out a test on the electric device to be tested by sending a test signal to
sai d contact parte ¢hat 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
iﬁclude all design modifications and equivalents belonging

to the technical field of the present inventioi.




4. The electric device testing apparatus as set forth in claim 1 or 2,
wherein said tenperature storing neans and said applying tenperature
sending means are included in an operation instruction 4%0ugush?2eQ a

handl er for handling the electric device to be tested fromsaid tester. 5.
An electric device testing nmethod for carrying out a test by pushing a
termnal of an electric device to be-tested against the contact portion of
the test head, including the steps of: 22 August 2003 - 26 obtaining in
advance byiaimseul ati on data relating to an actual tenperature of the
electric device to be tested under test conditions; and performng
feed-forward control by the data relating to the actual tenperature.
ELECTRI C DEVI CRnTESE¢NG cABRARAT Us sAlNDy HfrGEREGCs DA CarTiESTd NGtMVETHOD:
ABSTRACT Oy PEn PG ERMER AN 26! 261 00Y | 6 Lest0 10, SRRALATNS,

carrying out "a t by pushing erm nal of ?Za arnst. a Cont act
portion ofcoateestpdidadn @brﬁaﬂ:lestnlge&eﬂ t eppieristinge cal cuI ation nmeans for

cal cul ating an @%Eﬂﬁérét%%eé%ﬂz% %aﬁpefdrcshza%@g RalaBb@naln Lem

tenperature sensing el enent provid
temperature of the electrlc dev1ce to be tested under test

conditions obtained in advance by a simulation; and

an applying temperature sending means for sending data
relating to the actual temperature of the electric device to be
tested stored in said temperature storing means at the time of

sending a test signal.

2. The electric device testing apparatus as set forth in c¢laim
1, comprising an applying temperature control _.means for
contrelling an applying temperature to the electric device to be
tested based on the data relating to the actual temperature of the
electric‘device toc be tested sent from said applying temperature

sending means.

3. The electric device testing apparatus as set forth in claim
1 or 2, wherein said temperature storing means and said applying
temperature sending means are provided to a tester for carrying
out a test on the electric device to be tested by sending a test

signal to said contact portion.

4. The electric device testing apparatus as set forth in claim
1 or 2, wherein said temperature storing means and said applying
temperature sending means are included in an operation instruction
program tc a handler for handling the electric device to be tested

from said tester.

5. An electric device testing method for carrying out a test by
pushing a terminal of an electric device to be tested against the

contact portion of the test head, including the steps of:
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obtaining in advance by a simulation data relating to an
actual temperature of the electric device to be tested under test
conditions; and

performing feed-forward control by the data relating to the
actual temperature.






