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

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 and low temperature.

A test is carried out in such an electric device



22 August 2003 2 testing apparatus, wherein an upper portion of its test

head is covered wth a chanber for providing a seal ed ce I C chip
i s conveyed to above the test head under a constant teéggwgpﬁ%®03

environment of a normal, high or low tenperature, where the IC chip is
pushed against the test head for electric connection. The I C chips are
preferably tested by the above test —aBd-sorted into at |east good ones
and defective ones.. Along with the recent |1 C chips becom ng higher speed
and nore highly integrated, however, there is a tendency that the heat
generation by itself during operating has becope higher ‘and heat _generated
by itselft?%%ﬁ%gt%PPQHﬁiﬂﬁwewﬁﬁﬁﬁéﬁ a} JPPSEr PAGEIMR 9°C H FestsPRRAY. For
exanpl e, sonme generates about as nmuch as 30 watts of heat by itself
dependi ngisnckyemrd gfithe chaphppsfongrpvdidigiya seeted $RafS t @perature
test of about 125Cis carried out, for exanple, the quantity of heat by
the sel f - KGachip is cmididyiedn tooabhue Wie thastsbeadenpdentaureonstangpplied to
the 1C chip, as a result, there arises a possibility that the tenperature

on t he | Ctehpprakeeedsvironmenltepdbhenéimal, hdlgboornlewnor mal or | ow
tenperature test, even if inside the chanber is nade to be at a constant
temperature, 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 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.



tenperature, it becones difficult to. carry out a test under a desired

testing tenperature due to a quantity of heat generate t o
gg%ggaf?ggﬁ st udi ed

sel f-heating of the IC chip. 22 August 2003 3 Although

to provide a sensor for detecting a tenperature of the I1C chip close to
the IC chip and to feed back the actuak tenperature of the IC chip
detected by the sensor to a tenperature applying device, thereis alimt
to provide the tenperature sensor closer to the IC chip and the heat

resi stence between the IC chip and the tenperature sensor cannot be nade

to be zero. Theref offehoddie {¢ URd PERE 8LUEEOf 4 i t be
detected as |ong as us? nsgean externally prol\a/i ded%&éﬁ aSﬁ%%%%% OF THE

| NVENTI ONgAR gbi-g6L i nention.i ovi de an electric
devi ce test ip'ng a%%%’r"g% uésh%ﬁ?% can écg\réreﬁhgu?caé?}égt%ons e(ri’oa% Sr rlgct
tenperature.by_cqnsidering-self--heatin f the electrjic device_ during

t he-t est z‘fﬁd’?t ﬁggrréfU %%A]gl?az&ht’f sta%ﬁg geﬂpefii}“% & hetdBove

obj ect, accordi ng to an aspect of the present invention, there is provided

an el ect r "€ GETFEPY e5BF PR ePp ArausFBrTaARFgi ARPbAnG de3%cehy pushing a

termnal a termnal | ] ‘
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.



of an electric device to be tested against a contact portion of a test
head, ‘conprising a tenperature storing means for storin% 231 qﬁ@gt an
actual tenperature of the electric device to be tested 8 st t est
conditions obtained in advance by a sinulation; and an applying tenperature
sending neans for sending data relating to the actual tenperature of the
electric device to be tested stored i"n the tenperature storing neans at
the tine of sending the test signal. 22 August 2003 - 5 Further,

accordi ng (0 tt Sata's.ﬁﬁctthet hebee i sbsdyi dattoaBing| €6t BhC adp¥é€eot eﬁhé ng

met hod for ggrﬁyanYe | Eﬁt by USh'gﬁ. a terqlnal of an electric device
to be tested agai ns S ¢ oMP8EY " LPoPITONCE A& EEET I hedF L endiSFEiAY t he
steps of divracatny oy advaniog byt e Siemtl by iprhdayaa red@ingl 4 caminact ual

t enper at ur, C vy t under th st _conpdi tions;
and perforoﬁfn % Ei;%c@l g:r \%%?%Céggnt ?)gl % tbet%n al%%!}“te{a relcéjtnitﬁg t%° rﬁ:n agt fal

t enper at urt@st2beagyq ¢eRPPOVRNY n t he electrlc devi ce testing apparatus and
the nethod acGokdnprdi@rthifodsRetbandatd I %B@iﬁé‘gjatt% Ao RC IR actual

terrperature of an electric device to be tested respective test
temperature of the electric device to be tested under the 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 the temperature storing means at the time of

sending the test signal.



conditions is obtained in advance by a sinmulation and is sent in

accordance with a test flow Therefore, when obtaining a true tenperature
of the electric device to be tested or data relating t@2Aausiv@dIout

noi se, such as heat resistance, a test can be carried out at an ained
correct tenperature and the reliability of the test results inproves.

Addi tionally, according to the present invention, since 22 August 2003 - 7
a so called feed-forward control becoges possible, when a desired
tenperature is sent in advance, it is possible to shorten the tinme to
reach the desirced tenperature after _conveying the electric devjce to be
tested. Note t%ﬁf e dRTE TP TP T h%g/ Ctval 123Ifeéfr‘?‘pejr""at BFe7+6F t3He

el ectric dderteid gievéct ebdsid nir natlard dppl yengyideemper at teet Igngusgimeans i s
sent to the.app 41“%f LEMREL ALY e 4CoNtd Ql, ggagg 4% %‘fr@@r@te“rc%nég&' ying
means is controlled by a control signal from %e ap|cc)J ying tenperature
control negrsicmmd the testpéeadurinaladbes gy stePt ot he electric device to

be tested is sebtith@aly alPr ABfdndke paldies i d1etahevaadat {8l alyd NG tg, the
actual tenperature in the invention includes a tenperature control

pattern, GFEUaliVPIREIRERER R0 't £16FtRIF ASWige tenPer U UPASE hkbabove
i nvent i onteptacasiiafiohbe drimperat ure

performing feed-forward control by the data relating to the

actual temperature.




storing neans and the applying tenperature sending neans to be provided
are not specifically limted, and they can be provided on a handler for
handling an electric device to be tested, and on a tesBérugd®t 208Adi ng a
test signal to a contact portion to carry out a test of the electric
device to be tested. Also, the tenperature storing neans and the applying
t enperature sendi ng neans can be configured as separate devices.
Especially, when providing the terrpe__raBtu_re storing means and the applying
tenperature sendi ng neans on the 22 August 2003 8 tester, it is preferable
to be integrated in an operation ,instrucfion programfromthe tester to

t he handl er fo‘ri]rl htgﬁdl?Jhegc%fﬁS N ad %ea*é%ﬂ%ea %a%é:“tges"‘t@d.tlﬁj BBHAY so,
oper at i on acgstdiret iton thiecespécty biecenmeslacmar kablay aasyalantmpeebtecd ,
further, ife can -be.made oaly by ehangl ng gt adding.. to.the sobtvars

wi t hout newly providing, changing or nodifying a ar diare, - (lff | i°The
above i nvéRbPehionshdsspetainasd donkidyamed iton 2 issmnbatispeentli ¢al bynt i t ed as

to the tenRebaldl&® apRLYi NOtedaRE,f Or ARRIYLDY AnteMBSLAL UG P PRKS an
el ectric device to be tested becone a predeterm ned tenperature, and it

may be afyTROFATUFSr &Ei SR, el g ict Hevienper deutested ber fRila eglating

to that 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



i ncludes all tenperatures of high, normal and |low. An electric device to be
tested applied in the present invention is not specifically limted and
all kinds of electric devices are included, but the ef??&vgvdy¢0B2cones
especially remarkabl e when applying an | C having a large quantity of
sel f-heating during operation. BRI EF DESCRI PTI ON OF THE DRAW NGS These and
ot her objects and features of the presént invention will be explained in
nore detail belowwith reference to the attached drawi ngs, wherein: FIG 1
is a block diagramof a first enbodiment of an | .electric device testing
apparatus of the present invention; 22 August 2003 9 FIG 2 is a sectional
vi ew of thesedtFliled depdnfraeard contredt beaemee PUfsibRe  eVRRR 13 ¢ devi ce
testing apparatus of FIG 1; FIG 3 is a flowchart of a tray showing a
handl i ng demitest tefmperatCreoipesentstiod adnanhe, elecky inesgdbleete esting
apparatus of FIG 1; and FIG 4 is a block diagramof a second enbodi nent
of the etkottérc tdeyitdimet st ragchpyer alassirefl tamperraisem afheenti on.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
conveying the electric 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




First Enbodinent Figure 1 is a block diagramof a first enbodi nent of an
el ectiic device testing apparatus of the present inventign, FI 2 1s a.
sectional view of a test chamber according to the sanezg%B@Hﬁﬁﬁhﬁ (a
sectional view along the line Il-1l in FIG 3), and FIG 3 is a plan view
of a handiing nethod of an ICto be testged used in the sane electric
device testing apparatus. Note that FIG 3 is a view for understanding a
nmet hod of handling an IC to be tested in the electric device testing
apparatus’ of the present enbodiment and partially shows by a plane view

menbers act éakkyr, al¢ adqi-<dd amad k8 bOeiMAdracah dhr&ctdpitarlbg el ectric
device testing apparatus 1 of the present enbodinent test's (inspects)

whet her the ;hGeigcLPSk Z&Mzﬁcaﬂﬁ Wdabltel fodtit actoetﬁgphxﬁ A £3:0h

tenperature, a |ow 22 August 2003 10 tenperature thermal stress or no

thermal str h ) d Lf I n
B38a12nk NERS S1ed G- A6 deLe 8Nk QLA | sgy@@%sd &,

accordance test resu I's configured wn in FIG

1, a handler. 3. for perform.ng operations of conveyin to be _tested to
' sockets SPeURemoh A TR T B2 e R e TR R B s A oe 1 o

to predet el mned tr oy Ll 8000 9ANPR kR iy B chERYLLS o datithgr 7 TOr
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;



DUTs based on a response signal by sending a test signal,' and a test head
5 having an | C socket as an interface between the handler 3 and the tester
7. Note that-the tester 7 and the test head 5 are el ec22AsEV$t208dnnect ed
via a signal line, such as a cable d, and the handler 3 and the tester 7
are electrically connected via a signal line, such as a cable C2. An
operation test under such thermal stre8s-is carried out by reloading the
ICs to be tested froma tray loaded wth a |large nunber of 1Cs to be
tested (hereinafter, referred to as a custoner tray KST) to a test tray
TST conveyed inside the handler 3. The configuration of "any trays KST and
TST is not sp@gﬁﬁlSaFFyaI$?ﬁ%¥&?a¥yylﬁﬁé°fdé¥%1?QRFHQW%&§FP&tFBﬁlqﬁlI be
omtted and is showmn schematically in FIG 3. A handler 3 of the present
enbodi rert testc ehbimgeredfbyhe gleadirden deNire Gesting apRa¥agHsi A& 200 for
storing pre-test [ICs and sorting and storing post-test ICs, a |oader
section 22IGwuduyst 2003 - 11 300 for sending to a chanber section 100 the
ICs to be tested sent fromthe |IC nagazine 200, a chanber section 100
i ncluding a tesiG.hasadsSa @hdwarhamt aatier txagt showidf 4 drandldmgi ng and
taking out the ICs tested in the chanber section

method of an IC 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



100. The I C rmagazine.200 is provided with a pre-test IC stocker for
storing ICs before being tested and a post-test |C stocker for storing ICs
sorted in accordance with test results. In an exanple 2h&ugust@ao®3I G 3, two
stockers STK-B are provided as the pre--test stocker, two enpty stockers
STK-E to be sent to the unl oader sectjon 400-are provided next to that and
ei ght stockers STK-I, STK-2,..., STK-& are provi ded further next to that
as the post-test |IC stocker so that they can hold ICs sorted into a

maxi mum of eight classes according to the test results. The above custoner

tray KST,is conveyed.fromthe |ower si to_an_openi 306 t he | oader
Secti on SBEPERRLIRT ARe<APInSEEF SRR (Ror heRUnn TR A8 HBobE=t he | C
magazi ne 200. Further, in the |oader section 300, the 1Cs .to be tested

| oaded ofi°t B® teRtuhénd cApsREfLes &he ISt &Pr BECRTARNGSD YL EREi ser 305 by
an x-Y-conveyor (not shown). There, the nmutual positions of the ICs to be
tested at@&sEoFpeetety, aweds cRefigured We PESEREVREMFEXTrdd fo t he

preciser are reloaded on the test tray TST stopped at the | oader section

300 usi ndanfdex-¥Y fonpaufioragagnoreratianssoi2gosveying IGke tohdee test tray
TST is loaded with ICs to be tested '

tested to IC sockets 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



at the | oader section 300 and sent to the chanber section 100, and the
respective 1Cs to be tested are tested being carried on the test tray TST.
The chamber section 100 is configured by a constant temfefedust @0¢hanmber
101 for giving a desired high tenperature or |ow tenperature thernal
stress to the ICs |oaded on the test tfray TST, a test chanber 102 for

maki ng the I Cs contact contact pi ns"ofl the test head in a state gi ven the
thermal stress by the constant tenperature chanmber 101, and a soak chanber
103 for renobving the-given thermal stress fromthe ICs tested in the test

chanber 1 sho conceptually in FIG 3 he ¢ tant, tenperature
chanber 18§0i§§’]5r%?ﬂ \r/lmotﬁl §g9‘3¥?’f csﬁc“‘(%n%%é/eel?egﬂ% °Plrality of test
trays TST stang §b%l_é ) orted by the vertical conveyor until the test
chamber 18855820 teﬁ%{)’%/.u\%ilpemg‘@%ﬁd}en&oﬂy,aa"‘i‘ﬁ‘ % SR ePut®or | ow

tenperature thermal stress is applied to the 1Cs to be tested. The test
chanber 1682chydingiaskesfeoditas Spr angedf anliopdercapgrion (400 @&t tray TST is
conveyed above the test head 5, and a test is carried out by bringing
i nput / out FEEting nind | kakiup cfut: kbe| TEs tipdded: dot bhetchanbay sectienl |y in
contact wth the contact pins 51 of the test head 5 (see FIG 1). On the
ot her handQ0t.he test tray TST finished being tested is
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.



22 August 2003 - 13 treated in the soak chanber 103 to return the
tenperature of the ICs to a roomtenperature, then is discharged to the
unl oader section 400. Note that the test tray TST di schd?{&aust8f$t he soak
chanber 103 is sent back to the constant tenperature chanber 101 via the
unl oader section 400 and the | oader section 300. The unl oader section 400
Is provided with an X-Y conveyer havﬂﬁg‘the sane configuration with the
X-Y conveyer provided to the |oader section 300, and post-test ICs are
rel oaded fromthe test tray TST conveyed out to the unloader section 400

to the custo KST by the Y conye wn, i t he

unl oader sec%ﬁ gév?st rﬁe‘%i‘Y ié\ﬁ@ E ¥%X‘g°fd 8@‘3& Egé ﬁ'ﬁg’ 4?%5t§|‘ir anged so

that the custoner _trays KST carried to the unl oader section, 400 can be

brought %% d&¢ #P@ﬁ?ﬁe?%ﬁF1?%n%9ﬂﬂandwﬁ?PE tRtthe |IGRSMPEF B HIPR evat or

table for elevating or lowering a custonmer tray KST is provided below the

respect i V%OQ)pé‘rﬁdn&g%Bespﬁc‘éh‘éQ oWfEr tot pgytestredeutnite§tedl Peid er being

rel oaded with the post- test ICs is placed on here and | owered and the ful

tray i s ¢uosiead g the teay transtsd- arm Note that in the handler 3 of the

present enbodi nent, while there are a maxi mum of eight types of sortable
The chamber section 100 is 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



categories, it is only possible to arrange a maxi num of four custoner
trays KST at the openings 406 of the unloader section 400. Therefore, a
buffer portion 405 is provided 22 August 2003 14 betwe@RAUgESt2888 tray TST
and the openings 406 of the wunloader section 400 to tenporarily keep ICs
to be tested of <categories which only rarely arises. Next, inside
structure of the test chamber 102 wititde explained with reference to FIG
2. A pusher 30 shown in FIG 2 is provided on the upper side of the test
head 5 corresponding to the nunber of socket guides 40. The respective

pushers 30 are fi.xed.to th | ower f an _adopt.er .62 élastically held by
a match p’f’é‘?aetego.mTﬁgerrﬁ?ﬁﬁ f)lllaéﬁe%g\%gs% BREREP ST FAPPE2EBEF t%ons  above
the test head 5 and that the test‘P[ate TST.can, be inserted between the
pusher 30%BHdFGh&Os GcKBPMgEEHRETREU S Are tREPCAS pRER E1AHPSS tRodRfed novabl y
with respect to a drive plate 72 of the test head 5 or to a Z-axial drive
70, and Wkeader &eckdenr 808f being able to be changed together with the

adapter 62 and the pusher 30 in accordance with a shape, etc. of the IGCs
to be tested MNoyptthathghet hestebrap| T dESFhprgednfrgrede §erkhe

chambexr 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



vertical direction (X-axis) with respect to the paper surface in FIG 1 to
bet ween the pusher 30 and the socket guide 40. As a test plate TST
conveyi ng neans inside the chanber 100, a convey rol | ef2 Adgust 20@3 used. At
the tinme of conveying and noving the test tray TST, the drive plate of

the Z-axial drive 70 rises along the Z-axis and a sufficient 22 August 2003
- 15 space for the test tray TST tobE imserted is provi ded between the
pusher 30 and the socket guide 40. On the | ower surface of the drive plate
72 provided inside the test chanber 102 is fixed push portions 74 for the
nunber correspondi.ng .to the nu r .o he adapters , Q that the upper
sur f ace og’egﬁge’éggb‘?getress%’z‘rﬁ@l gpgya‘f%ettherr&f’gﬁgﬁﬁﬁt%éécfﬁ :tq%\eol e to be
renovably pushed. A drive axis 78 is fixed to the drive plate 72 _and is
connect ed "4°a9¢Ht S LR 408n&Bn t FFRUAF LY FEPRILFS HhPT HfiftfFdPEssure
cylinder is configured by, for exanple, an air pressure cylinder, which
makes t he Catpgeriss FFrhwpd yupagrdy dd¥kEefi-ong the Z- axis and is able to
push the upper surface of the adapter 62. Nate that-the pushing portion 74
is configured Bgxh, tegpldeatsdirpctiomdi of dekd Ibestpebambessi®? evidd ibeder and a
push rod, etc., and the separately push pressure cylinder may be driven
to | ower texplpishdroith oresfepmmatecity POGh 2 he upper

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



surface of the respective adapters after the drive plate 72 cones close to
the match plate 60. At the center of the pusher 30 fixed to the | ower end
of each of the adapter 62 is forned a rod 31 for pushi ng2t#@usfa808o 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 thé>3upward direction by not shown
springs. Therefore, although an ICto be tested 2 is pushed, the 22 August
2003 -- 16 <contact pins 51 will retract to the top surface of the socket
50. On the other hand, it is possible Lor,the cont.act BI{HS 51 to contact

all of thePTEF Midfalt@SoteFhetTeE T8F @ PPeittUF e denPrPvifgd|cs to be
tested 2 are pushed sonewhat at_an angle. In the present enbodi nent, as
shown i n ¥geyeen the pysherodl andiisr seebetomidfur®®d as above, inside the
seal ed casing 80 conposing the test chanber 102 is nounted a_ tenperature
adj usti ng vent9n #thyr IogerThRurfaephittiee drive rtdyRy NMeprrvaded 90 conpri ses
a fan 92, a heater 94 and a nozzle 96 for emtting a jet of liquid
ni trogen angide sigwe tiasd dbambherci®? nigs §ixefl puph auwttciomisndd €enmper ature
condition (for exanple froma roomtenperature to 160C) by

the number corresponding 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



blowi ng the air inside the casing by the fan 92 and blowi ng out inside the
casing 80 via the heater 94. Also, it lowers inside the casing 80 at a
predet erm ned tenperature condition (for exanple from 28Aagu# 2803 oom
tenperature) by emtting a jet of the liquid nitrogen inside the casing by
the nozzle 96 and blow ng out inside the casing 80 by the fan 92. Note
that the warmor cold w nd generated 9ﬁr6ugh the tenperature 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 22
August 20?5’3‘%-5‘%79"{‘%;#&‘1’91{ p"'leé:trécgogﬁn'gh‘? R 5§Ffﬂ‘é§0°}5mt%§ circul ate
inside the casing. In the present _enbodjnent, .in a_handl er 3 h%ging a test

chanber BPEXStodPde@nvERh PHRET &3p8r alhir 15 REIFIPARG IOV MG 1S5A80, "a first

ventilation hole 110 is fornmed along the center of the axis on the rod 31
of the redbectSilvso gashass abl ofhdheohernitrf oinithg &S t4R 49 r st
ventilation hole 110 is forned at the approxi mate center of the |ower- end
surface ofestmsl 20¢ves. ibnthtelfovier bentiested ot carx®l pushed sreWRE31 i s
formed a plurality of radius grooves extending

at an angle.

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




in the radius direction as the | ower-end opening of the first ventilation
hol e 110 being its center. These radius grooves are connected to the first
ventilation hole 110 and have a function to prevent thé2Pygest2883 opening
of the first ventilation hole 110 fromconpletely seal ed even when the
| ower-end surface of the rod 31 contacts the ICto be tested 2. The
upper-end opening of the first ventiTation 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,jn a_  gas f ap adapier 62 wthqu he _inner space.portion, the
second veﬁ%?l?ﬂﬁéﬁ1ﬁ%§%& %QGaggtéﬁlsfﬂﬁgwhﬁggaéi%? %ﬁ?ﬁﬁ%ﬁﬁgn}nségﬁ t he second
ventilation hole 116 and the first ventilation hole 110 are directly
connect ed*MAefP94H% ng the 22 August 2003 - 18 - upper surface of the
pusher 30 with the |ower surface of the  adaptor_ 62._ The upper-end opening
of the second ¥rithe AbeEeForBPodiRettyr idd BoR2PALe BB RBFANE 3 EFFght | y
connected to the |ower-end opening of a third ventilation hole 118 formnmed
on the pebhber pbi2 imevided wigkhsbhe i prpnemabare 3diwsein%Bn 0- ring. As
shown in FIG 2, the third ventilation hole 118

ventilator 90, a first 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



formed on the respective pushing portion 74 is connected to the air
distributer 121 via a ventilation tube. The air distributer 121
distributes a tenperature adjusted air (tenperature adpdswedstgd8% suppli ed
fromthe tenperature control neans 124 arranged outside the test chanber
102 via the ventilation tube to the fijgst ventilation hole 110 on the
respective pushers 30. The .air distri%uter 121 may conprise, for exanple,
a flow ng anmount control valve for separately controlling the ventilation
anount to ventilate the tenperature adjusted air to the respective ICs to
be tested | espect LV td QN I , ir
distri butggpalg%&n%c%eggrgb%dgﬁsy erjéji ?I\I}:mﬁt ﬁﬂg %%B%%E%IL‘E%E%% hgl}@a heat er,
and the a%éﬁqggeg%ére of the tenperature adjusted air blowm-to the ICs to
be tested romthe first ventilation hole 110 of the respective pushers
30 can be adjusted individually.for every 1Ctg be tested 2 he
tenperature contt olPRveans 12&e¥§n%d% égf%ﬁeFSngnve Eﬁiﬁﬁﬁﬁ?thQEES - 19 -
over al | vg?%i.atio amoyunt control _means 126, a er neans -

formed on the adopter 62 is tightly connected to the

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

to the respective ICs to be tested 2 via the respective

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

;'fﬁfbfiéé&?f ﬁiﬁﬁfﬁ3é531§§§£%1éﬁ§q£10; a:héater; an& 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



128 and an air supply means 130 in the order. The air.supply neans 130
conprises a ventilation apparatus, such as a fan and a conpressor, and
ventilates an air outside the test chanber 102 to the &2 yaighal0828. The
dry neans 128 is a typical apparatus and for generating a dry air for
drying the air supplied fromthe air sugply means 130. The ventil ation
control neans 126 is an apparat us forl ontrolling the overall ventilation
anount blown from the first ventilation hole 110 on the pusher 30
positioned inside the test chanber 102, and conposed of an electrically

controlled flown unt. control valve, etc. The. tenpéerature contro
neans 124°i"§r$#L a'g%’g‘?r%"‘&smf’oﬁm%ﬁht‘F%‘?*r‘fq*}'ngﬁﬁstg?‘rf)er%t e "§P8Fhe .
tenperatur% ad%gsted air as a whole_ blowm to the ICto be tested 2 from
the first 1*feAPf| 3R RAPPLYIBeRs 1P Gus #8F StdeThe tenperature adj usted
air treated in the above way is blown around the ICto be tested 2 via the
ventilation t@Ghe adbd synpdvameagpsidP pererrises, at venbdkatianion holes 118,
116 and 110, and radius grooves. Especially, an electric device testing
appar at us @ppgtratupe Prelcan aerfdodrnént conpressora aedpeentiladesensi ng
element 2D installed inside an ICto be tested 2 to detect an actual
t enper at urd.roputhddé¢ Gheo thestt edinetle? 102 ity the Hegt 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.



22 August 2003 - 2 0 - As is shown in the block diagramin FIG 1, since an
el enment such as a diode is a tenperature sensing el enment 2D by mhlch
signal characteristics on a tenperature is defined to Bépwﬁéﬁﬁﬁﬁﬁlngs it
al so reads an output signal froman input/output termnal HB (including a
ground termnal) electrically connected to the tenperature sensing el enent
2D at the tine of reading a response gnal by a tester 7, and thereby
cal cul ates. the actual tenperature of the ICto be tested. Therefore, an
electric signal of the input/output term nal HB corresponding to the

t enper at ure-sepsin enent n fromt act, |n 51 of the
test head 5 toﬁ% ﬁq%bé?‘atlﬂr 8ali’ ?ﬁ}&ﬁigﬁrﬁ’@aﬁ%% Bir’oﬁrla 8 hside the
tester 7 yia a cable C. The_tepperature cal cul ation means 501 stores a

cal cul ati § e‘ﬂ?‘ébr%‘fﬁl? G GafdBfat PP HPTREFALETS 1 RFARIG G VPPN ode
characterlstlcs of the tenperature sensing elenment 2D of the IC to be
tested 2, PEnyhisk $igral GhespREgrhtEing dmedpéruPeratwie tifede€ingdpe tested
is sent to an applying tenperature control neans 502 of the handler 3 via
a cabl e CEO(PBroexamgAingsh- iB bise wwadwsze20ubnst)sigreldi fgomnanf the

el ectric signal regarding the tenperature sensing elenent 2D fromthe test
head 5 toinpyt/output terminal HB (including a ground terminal)

electrically connected tb 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




tester 7 can be attained by adding to a test programset to the tester 7

commands for taking in the electric signal of the tenperature sensing

el ement 2D, thus, changing of the 22 August 2003 - 21 RarAHas2008tc. is
not necessary. Further, sending of tenperature data fromthe tester 7 to
the handler 3 can be also changed on software by inserting the operation
during the normally carried out cormfrli Cati on between the tester 7 and
the handler 3, thus it can be also attained w thout changing the hardware.
Since the tenperature data input to the applying tenperature control neans
502 is trﬁatf eratyre of thg |C to _be %es ﬁd itse%ﬁ whet her or not the
value i s WM SEipdFaPOF S556758%8r FREPISENATIGRE P& j udged and when
it is out of the tenperature conditions, an instruction_signal so as to
make it WERRTFIHES SffFér AFOP et riditESnd te mthansleme 3t EApePat ure
appl yi ng neans 503. Note that the tenperature applying nmeans 503 shown in
FI G 1 cofteRpdirrgad othEOLENPES NG seatdasi e MearaSiee BRELNY conpri si ng
the tenperature adjusting ventilator 90, the air supply nmeans 130, the dry
means 128thenee Iy swirgiedanplroremmniceitinpahetuem i thstesnperat ure

control neans 124. Note that the configuration of the tenperature applying
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




means is not specifically limted and it may be only a tenperature
adjusting ventilator 90 or only the tenperature adj usti@gﬂb1i apparatus. Al so,
it may be a tenperature applying apparatus of another 49y Pon. To
sumari ze, the present invention has as its main object to directly detect
a tenperature of an IC to be tested by, jising a tenperature 22 August 2003
-- 22 sensing elenent 2D installed inside the 1Cto be tested, thus
configurations other than that are not specifically Ilimted. Qperations

wi |l be explained next. In the test chanber 102 in the chanber section 100,

an | C tadadeshedehe sANVEYEH AbPUSLRE LRSI 1dOA] R itdsRegtate  being

carried on a tést tray TST. en t tray 1ST stops at the test head
5, the Z- ' s . r esC to be d. 21is
pressed a%kgfgnzﬁoq‘g&:{ft% é{ég J'%%%saélléﬁytqlraéld?ﬁgf, L?ﬁeljh&é %)Pees 1£tl§f§ %?‘?s. _ The IC

to be tes edizcgray generate heat by itself due to a variety of test
signals s H1%%m t he tester 7 in some cases. 1n the present enbodi nent,

however, an electric signal fromthe tenperature sensing el ement 2D of the
ICto be test®REEAYIENS RAAL Bet P BRAY B€%Ee cal cul ation means

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



501 of the tester 7, and the actual tenperature of the ICto be tested 2
I s cal cul ated by the taken electric signal and characteristics of the
tenperature sensing el enent 2D. The obtained tenperat uféAugustelP3to t he
applying tenperature control neans 502 of the handler 3, the tenperature
applying neans 503 is thereby controlled, and the ICto be tested 2 is
kept to be an appropriate tenperature. Second Enbodi ment The present
invention is not limted to the above 22 August 2003 23 enbodi nents, and a
variety of nodifications can be made. Figure 4 is a block diagram of

another  exhdiRehLof 4B a RaRIERl dFYRNIMRaeiink NeapPifssal XAl €,

I nstead of using the t enperat ure” sensi ng el enent 2D I nst ed as a

Lenper al Uy 5, SENSO | qlft%;J 65808 SEUELZ: Bul SHDELA W (Rlor 10 oS

504 is provi ester ng neans 504 neasures
in advancere%g ctHaI ! erature of the ICto be tested when it is
carried odt P&st ﬁ%ﬁ%? esired test conditions. Then, at the tine of

sendi ng a test S|gg fromthe tester 7 to the test head 5, a tenperature
control val ue R GBROPERHRE W ERPLs, cRFRabAdi H§ 1 PEsth®tep is added to an

oper at i onal . )
temperature sensing element 2D installed as a temperature

sensor in the IC to be teeted 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-



communi cation programsent fromthe tester 7 to the handler 3. The program
havi ng the tenperature control value itself corresponds to the tenperature
storing neans 504 and the applying tenperature transfe?ZAugusi260%. By
measuring the tenperature of an ICto be tested to be obtained in advance
by using the tenperature sensing elenment 2D of the ICto be tested in the
sane way as in the above first enmbodfhent, the act ual tenperature of the
ICto be tested can be correctly detected in the sane way as in the first
enbodi ment, and the reliability of test results inprove. Also, in the
present inventi.on ince so called fegd Augyst 2003 - 24. forward
control i*¢*p8&Y Sf’%{?’r‘?f oW cPé’ﬁsl;ggetehgea}' elfr"é-gas£e'§%?1’fa?‘rfea&§ance prior to
conveyance of .an | Cto be tested, tinme to reach_the desired tenperature
after t h&sndBy aARRACHIPIIAF [te £OnBeYIned o 2anlbe ek '975FCer. Note that
t he enbodi nents expl ai ned above were described to facilitate the
under st arfdiffy t6f rERER kR el sinedy EATPOFREIKSE Réterothe nFeneY@nSresent
i nvention. Accordingly, elenments disclosed in the above enbodi nents
i ncl ude i thesiIgntaobef testedrenanabd wveds \aliarkes -bel onging to the
technical field of the present invention.

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
iﬁclude all design modifications and equivalents belonging

to the technical field of the present inventioi.




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 against a contact portion of a test head, conpri®? fAgush2@@hperature
storing neans for storing data about an actual tenperature of the electric
device to be tested under test conditions obtained in advance by a

sinmul ation; and an applying tenperaturg.sendi ng neans for sendi ng data
relating to the actual tenperature of the electric device to be tested
stored i n cgardst enperature storing neans at the tine of sending a test
signal. 2. The electric device testing apparatus as set forth in claim 1,
conprising an applying tenperature control nmeans for controlling an

appl yi ng tlenperfat efiectoid khevidediasiténgeappeaatos bor trastethdasedaoneséthe dat a
relating tbg( itpgghﬂ? %altterr@f?r{gie%%t dre Rl bhe o &L8StLL %aed%‘ﬁé_' €&y L9 R Lested
sent from said appl yi ng ténperature  sendlng neans. 3. Re“BIEETTc Wevi ce
testi ng apjpatactseaignt of or tthstnhegldai pemprigding; wherein said tenperature
storing means andenghihdRBl ¥tOind GERRL Al Se5ENM) N0.APAN5. A4 ALpubfied to
a tester for carrying out a test on the electric device to be tested by
sendi ng a TEEEraALIFhaPLt Fhsai BleTHti&ct IPELe ofe 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:



4. The electric device testing apparatus as set forth in claim 1 or 2,
wherein said tenperature storing neans and sai d applyi n% t enperat ure

sendi ng neans are included in an operation instruction b3R008 a

handl er for handling the electric device to be tested fromsaid tester. 5.
An el ectric device testing nmethod for jgarrying 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 by a sightkation tat adreiat img &%ﬂ:ﬁulaﬂﬁbﬁaldaﬁ:@mnaﬂﬂgﬁ‘ of Lhe
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ELECTRIC DEVICE TESTING APPARATUS

EEEaes e L L I T T 4

AND ELECTRIC DEVICE TESTING METHOD

ABSTRACT OF TEE DISCLOSURE

‘An electric device testing apparatus for carrying out a
test by pushing a terminal of an IC against a contact

portion of a test head, comprising a temperature calculation

means for calculating an actual temperature of the IC based

on a signal from a temperature sensing element provided on

the IC.

Fig. 4




