1 DESCRI PTI ON GAS COLLECTI NG DEVI CE, TEST HEAD AND I C

‘DEVI CE TESTI NG APPARATUS TECHNI. CAL FI ELD The present

invention relates to a gas colﬂecting devi ce capabl e
of collecting a gas existing in an inner space of a

heat i ng ol cment . and a toELSRERATAN an 1 C devi ce

testing apparatus provided with the gas collecting

devi ce. BACKQEQ? tﬁ@ﬁg i
el ectric circui afﬁﬁ%% 0Seé enera%ép%gg?

(heating eIenentsﬂcd@ﬁvﬁﬁEtﬁ&BEINGpéPQBR6ﬁ§$ such as

san | C device. Particularly in recent years, along

wi th an operation speed getting higher and an
|nﬂE§E%H§§££Lﬂéﬁ£& getting highly densified, a heat

val ue of _an | C device has |ncreaied and denands ff{ 20,

ef fectivély BE6EFRG tRESTELGBVIEE2hEvetDeofe® Cotiecting
stronger. For exanple, in an LSl device nount device
mhéireéﬁlﬁeacamﬂoé@ pénbelleftisg argafoatl aFizedianey inner
mounted on one or both surfaces of a print substrate,

t hepk8k ddviaceocohatnhecostibsheat fogenenbdingnyeanddoecling a
to its operation has to be 25 cooled. Therefore, a

10 heatihgngl enenknipuRbddgviesthasaegnd deVvet opedice testing
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wherein a plurality of heating el enents
apparatus provided with the gas cecllecting device.

BACKGROUND ART

Some elements composing an electric circuit are
those which generate-heat (heating elements) due to their
operations, such as an IC device.-Particularly in recent
.years, along with an operation speed getting higher aﬁd
an integrated circuit getting highly densified, a heat
value of an IC device has increased and demands for
effectively cooling the IC device have become stronger.
For example, in an LST device mount device wherein a
large number of LSI are modularized and mounted on one or
both surfaces of a print substrate, the LSI device on the
substrate generating heat due to its operation has to be
cooled.

Therefore, a heating element mount device has been
developed, wherein a plurality of heating elements

mounted on a substrate are covered with a sealing case




e

nount ed on a substrate are covered with a sealing case

2 and a coolant circul ates by % predeterm ned route in

the sealing case (for exanpl e, the Japanese

Unexam ned Patent Publication No. 10-51169 and the
Japanese Unexani ned Patent Publication No. 10-303586).

5 |1§n& e htee et idig ellemest hyoenpreeeiteeminkdnrgase in the
accumul ati on generates in the coolant route, heating

el eswEiting reddwat (fear exeaniet, heeCcdabeatesEhonekamenetioratent
prevent generation of gas accunulation, it is genera

t hatuial icoal @t N &l0-BAntgoon rics tPEOVgadeat anlegxéﬁ&née
portion of the sealed case and a cool ant outl et

porgd ke gL ded &t ? Pu%%%%S% grtion of the seal ed

case to f1 0w the cool an romt bottomto top and
an air |st g _in the coolant route s dischar
ahth the TLEUCRSE Byonire: SLABCB BHB) sHEyEoTe Then gas

However, even after a certain tinme fromstart of
coRIEdiatd@naticds raafsailn sheb@pbllenfayorbfai herhiag
narrow part of an electric conponent and substrate.
Forelemearisl én ahadi paock babbbé bendsofedr effhenefora, to
narromy pitched 1C lead part and a space between an

el eglevietit eneeaReBaNbraBdsaasubpliiat@onet € LB §BhSral
case, it takes a long tine to discharge the air or

bubbl.e 0 acdegkeentbat Lot Bt 5 ¢ r99188&d%9t§dlower
Al so, since there are varying factors: suc
heatin

10he%%E%go%og%l%hgnsgglggecase ang a coolant outlet portion
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is provided at an upper portion of the sealed case to
flow the cooclant from the bottom to top and an air
existing in the coolant route is discharged with the
coclant by utilizing own buoyancy.

However, even after a certain time from start of
coolant circulation, an air or bubble may remain in a
narrow part of an electric component and substrate. For

example, an air or bubble tends to remain in a narrowly
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component and a substrate, etc. In this éase, it takes a
long time to discharge the air or bubble to a degree that
.a test can be conducted. Also, since there are varying
factors, such as a heating condition of the heating
element, etc. other than'a flow rate, temperature and

viscosity of the coolant, the gas accumulation that an

pitched IC lead part-and a space between an electric . ...




el ement, etc. other than a flow rate, tenperature and
25 viscosity of the coolant, the gas accunul ati on that
an 3 air or bubble stay may be *hard to be elim nated

“in some cases even when partition walls are suitably
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desi gned. | C devices adjacent to a gas accunul ation as
abo¥er 9% hidere sidiy fieneme deold e dendiltimdnatedmia Some
predeterm ned condition and the internal tenperature

chargess et hdtera sirgriali g epddat iaee deliaybagodetighed.
the I1Cinternal circuit changes along with the change

of the i @/RalcdenpBRlwietcAs dakeabbhmulBc@oRYakelbove
requiring timng accUracy of a tésting apparat us,

pardd GULAN ¥, It fd A Codavige Lasting,appapatus,

there arises a problem that timng accuracy béecones

deteri prated or, unstabl.e. DI SCLOSURE OF THE | NVENTI ON

An poriﬁcgettte%ffl“t% %ﬂé@éﬂﬁm tP6n tPSerpapr bTAETaTE5e

gas collecting device, a test head and an | C device

t esthaiyeppdcattlsi tc gpgbloaads peppageitienydedapyangugascof the

accunul ation. To attain the above object, there is

pr i dedteangds cigoluliécthaggeeviadengr evidedhwai thaage of the

cool ant container for 20 containing a coolant and

ci ricieatriang teh@eteehant he aBkesullt,Cont actyabeReabb¥ring

el ement, for collecting a gas existing in an internal

S of, t | 0 Lner, j,§in :
PG &Py a%%u%%%x@%@ %Ogggkﬁﬁb ap?%ggggé, Baft9831arly in

col I ecti'ng nechani sm raw ng

an IC device testing apparatus, there arises a problem

that timing accuracy becomes deteriorated or unstable.

DISCLOSURE OF THE INVENTION

An object of'the present invention is to provide a
gas collecting device, a test head and an IC device
testing apparatus capable of effectively removing gas
accumulation,

To attain the above object, there is provided agas
collecting device provided with a coclant container for
containing a coolant and circulating the coolant to make
it contact an heating element, for collecting a gas
exlsting in an internal space of the cooclant container,
comprising a gas collecting mechanism for drawing the gas
existing in the internal space of the coolant container
to discharge to outside of the coolant container (an

invention 1).




existing in the i nt er nal space of the cool ant
container 25 to discharge to outside of the cool ant

container (an invention 1). 44According to the above
invention (the invention 1), an air existing in an

i nternal space of the coolant container is discharged
to the odtictsligly tige theoledowve domeathen Wyhehénvention 1),
col l ecting mechanism therefore, even 5 when air

- accaumdiat iconidtsirgener ared niterhlhe epalcanbf ehat abbBEERt

(=

the air accunul ation can be renoved effectively. As a

restditdiialr aly BeeHAHRE @ ¢RR BA+acaH! 8Fet¥e coolant
el i m nated as above, for exanple in an | C device

t etdifighi vk IRPATAL U 14RIRG hhe REERERL 9IRS GOELEE! T Dden
device, a signal propagation deFay ansuht “of - an
internal_.circuit qf _.the.,lC device can be maintai ned

o B LRddr 35 CHREEEIP™ dGnaFrFER SR PI FPRGCIREER Aoy

of the testing device can be inproved. Accordingly,

t eSPOTGEANSTy At PATng CaBBULatFon15aet be semetied| C
device to be tested can be inproved. In the above

i nedftsicdrivetlye i nvention 1), preferably, the gas
col l ecting nechanismis provided with a draw ng path;

one end at theeduaw tPapathropessmalafioladSan be accurately

~accunul ation part generated in the internal space of
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Cogbggkakﬂstaging the present gas collecting device, a
signal propagation delay amount of an internal circuit of
the IC device can be maintained to be under a constant
condition and timing accuracy of the testing dévice can
be improved. Accordingly, test quality on timing accuracy,
etc. of the IC device to be tested can be improved.

In the above invention (the invention 1),
preferably, the gas collecting mechanism is provided with
a drawing path; one end of the drawing path opens at a
gas accumulation part generated in the internal space of
the coolant container; and the other end of the drawing
path opens at a discharge portion of the coolant in the
coolant container (an invention 2).

According to the.above invention (the invention 2},
an air.existing in the internal space of the coolant

container can be discharged from the coolant container




cool ant container (an invention 2). According to the
above invention (the invention 2), an air existing in
the internal space of the cool &t 25 container can be.
di scharged fromthe coolant container 5 with the

cool ant through the drawi ng path. In the above

i nwairith drhe( tdee liamie rhiromg?) thiehdradiagi pgthat h may be
a tube-shaped bypath tube (an invention 3) or may be

a bypat h ThorrRd sbovle iaveheews rabapsventibs 29pl and
contai ner (an invention 4). The tube-shaped bypath may

be QML baltPShds ?olée a f&%%%teﬂagéaﬁs%aw%hplg ngé’%{ er

or may be oOutside”of the eat1 ng el efrtent coo

cover. .SQ, -t he _abave. grqoye- aped bypat h_may be
pré%?%ﬁé?ﬁaﬁ ?Heoﬁeﬁ?#nageﬁeﬁgﬁﬁ%EOQSB%?¥ngOCB$e¥ groove
itself, for exanple, on a joint portion wth other
rrer?glélpe( PRe LOGHSOPAEEL EPRIPIBETT KBNhERYERELIOB| dhent
cooling cover. In this case, the groove becones a

t ube shapéeasuherebabedt hapathemaeabé ngreybdedt inside the
cooling cover is put together with the other nenber.
15heatting abewenineentiag Ctheri ayemniy obe 2putsdéhef the
case where the coolant container is arranged to be in

a. hphuRalyl bYeREnd [:861119?]%0@89. PRSEL] OfSe OhpbPe PBRSove-
accunul ati on part nove along with the plurality o

3 SESPEETB PR Ao B0chekD9ca PR e 0

ective positrons © € novi ng

b

10ga%ooling cover itself, for example, on a joint portion
with other member (the substrate, etc.) of the heating
element cooling cover. In this case, the groove becomes a
tube shape as a result that the heating element cooling
cover is put together with the other member.

15 In the ébove invention (the invention 2), in the
case wﬁere the coolant container is arranged to be in a
plurality of directions, and positions of the gas
accumulation part move along with the plurality of
directions, the drawing paths are preferably arranged

20 corresponding to respective positions of the moving gas

accumulation part (an invention 5).

According to the above invention (the invention 5),
since even in the case where the coolant container or an
apparatus provided with the coclant container is placed

25 in any direction, gas accumulation can be removed.
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accunul ation part (an invention 5). According to the
above i nvention (the invention 5), since even in the
case where the cool ant contai nér or an appar at us
provided with the coolant container is placed 25 in
any direction, gas accunul ati on can be renoved. 6
Théiefrmiora, hahfeglege el offr dedenvnf odegeghpngnyhehe
apparatus can be inproved. In the above invention (the
1 nveparetud) carpief dmplloyedthe cool ant container is
provided with an 5 inlet for flowng in the cool ant

and an ot ehef AbfAoWhgneYbnt fo€h809h@@ﬁtiﬁﬂd2} he
other end of the drawing path opens near the outl et

h

(an,.i [ .. In the.above invention (th
| PaEEAELY, Vet ARy CPRE LB REr e nar By R with an
draw.n %ath gpens at a 10 part with a high flowrate

S aft ¥ NEhd NoiPPeEOO L 8AT ATENER oAUt ASOR
result that the drawing path opens at a part wth a
hi ghomise patethe gpedsnte andthbeotheereand pbHrthendrawing
of the drawi ng path becones |ower than that at 15 the
ai paabcopuhat nearpaht andlan abkn iev@hbecnhat)the air
accumul ati on part can be discharged fromthe gas

accumul athoghRakbotBr 9898nt NEn df @k NphPALH Segt 0 the
pressure difference. Note that the present 1nvention

| SpRAFekbBLedih0 other end of the drawing path opens at a

10 part with a high flow rate of the coolant at the outlet
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(an invention 7).

As a result that the drawing path opens at a part
with a High flow rate, a pressure at the other end
portion of the drawing path becomes lower than that at
the air accumulation part and an air remained at the air
accumulation part can be discharged from the gas
accumulation part through the drawing path due to the
pressure difference.

Note that the present invention is not limited to
the above and, for example, the other end of the drawing
path may open at a downstream part of an air accumulation
part. When the flow rate of the coblant at downstream of
the ai; accumulation part is not higher than that at the
air accumulation part, a pressure of the coolant flowing

downstream of the air accumulation part is lower than




20 the above and, for exanpl e, the other end of the
drawi ng path may open at a domnstrean1part of an air
accurul ation part. Wen the fllow rate of the cool ant

‘at downstream of the air accunul ation part is not

hi gher than that at the air accunulation part, a

pr ésgir @ foftheheocsdeinantt 1bwonignge2s tHbanstreaovohulseion
air accunmul ation part is lower than 7 that of the
coqlaant dueowWong peassufie dirbpaceusvbabiyon fpaftoduehd 0
a pressure drop caused by a flow of the cool ant.

Theipfiamne., %e@erfo%feayhﬁga% thgyahh a@ceHgubation
part can be dlscharged romthe air 5 accunul ation

h aw ng,.pat.k e essure
G s Lo B e S R R PR B e UG RE T AT 1)
the heating elenments are a plurality of heating

Sel EfEHgLa ﬁgﬁ’ﬁt Ea+5ntHreH8st Ea?edrawanghea%o%%tto the
container is a 10 heating el ement cooling cover

at PEeRedrendaAfarencght way to one surface or both
surfaces of the substrate to cover the heating

el ement sIfahhienuboteoin®gnt Hemn e( thdeifiheatiamg Bl eneng "
means those generate heat anong el enments conposing an

el pebtifigCelenbhtandra als1ki-fditPeseohieddifOtelements
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particularly limted. As a specific exanple of the

Do ST s8R L de o oy Do e RO
heating element coocling cover attached in an airtight way
to one surface or both surfaces of the substrate to cover

the heating elements (an invention 8).

Here, the “heating element” means those generate
heat among elements composing an electric circuit and a
kind thereof is not particularly limited. As a specific
example of the heating element, an IC device, etc. may be
mentioned.

The heating eiement is mounted on a substrate (for
lexample, a print substrate and a ceramic substrate, etc.)
with other elements composing an electric circuit, but
not all elements composing the electric circuit are
necessarily mounted on the substrate.

Note that it is assumed that when the heating
element, such as an IC device, is connected to an

endoergic/exocergic member, the member is also included in
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exanpl e, a print substrate and a ceram c substrate,
etc.) 20 with other elenents conposing an electric
circuit, but not all elenents @onposing the electric
circuit are necessarily nounted on the substrate.
Note that it is assuned that when the heating

el ertent” hesuicmoaslamen€”devi ce, is connected to an 25
endoer gi c/ exoergi ¢ nmenber, the nenber is al so included

in 8 thexlhest ithg eheseihy. eAbfentt BBol DRt LHGe £F eIy
cooling cover"” is a cover capable of circulating a

COQ&ﬁHﬁ:QﬁEﬂ&%ﬂé Ry Q%&%Q a@&h@ggegoBQaﬁtSFH§£éfﬁebgrbelng

by |tself and al so i ncludes conce
t he de ,to.includ

Uhekralonsh LB LupkE 20008 BB Eﬁeﬁﬁﬁ ehdopt FRgLLGhATes 2

nay be attached to one surface or both surfaces of a
PSulFSIICRPE @dpéndes§- BRSRhéEheP Re8BSEr ehbftshape may be
nount ed on one surface or 10 both surfaces of the
subBgdeate. ingluke sbevehpheeaubohrétae invention 1),
preferably, a plurality of the heating elenents are
arrangedToe hbetsnbstlahenttbeoTony adbvepnhay Nes adtstached
provided with partition walls; and the partition walls

15t@r@n@r@ﬁk@%@etQrfBBHhasﬁ£9$béQUé§ £0§u$5€r§@@l&€§endlng
to flow corresponding to an arrangenent of the

leEaMhE¥hgg h@gﬂt558m8£€geg£é &anfggegﬁlégesgurface or

both surfaces of the substrate.

In the above invention (the invention 1),
preferabiy, a plurality of the heating elements are
arranged on the substrate; the coolant container is
provided with partition walls; and the partition walls
are provided to fofm a flow route for the coolant to flow
corresponding to an arrangement of the plurality of
heating elements (an invention 9).

Secondary, the present invention provides a test
head having a configuration of circulating the coolant to
make it contact the heating elements mounted on the
substrate, comprising the above gas collecting device
(the inventions 1 to 9) (an invention 10).

Thirdly, the present invention provides an IC
device testing apparatus having the configuration of

circulating the coolant to make it contact the heating
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Secondary, the present invention provides a test head
having a configuration of circulating the coolant to
20 make it contact the heating®l enents nmounted on the
substrate, conprising the above gas collecting device
.(the inventions 1 to 9) (an invention 10). Thirdly,
t hee lmmeserst mowdrld on phevidestantkeC cdeprteih@stheaggas
apparatus having the configuration of 25 circulating
t helaeianhgt @crake itheonhachtibgsheatbng) 9(ghei®dStion
nount ed on the substrate, conprising the gas
col{4ecting device (the inventions 1 to 9) (an
invention 11). 5 BRI EF DESCRI PTI ON OF DRAW NGS These
and ot her objects and features of the present
in 'o%WiCIIP (131 clearer fromthe foll ow ng
de ot odi ments given with

I

reference;LQ.t Pgda&g%?egb?%g% n 3 O%Qa%“@;if%‘aoggthFe Gresent
t

1is an overall view T iromthé Si a evi ce
testing, ap arag s,conprising a test head accordi ng 0
an l@ﬁﬁ%&ilﬁg‘n{“ i Pﬁ@g%? egg‘ﬁgr?ﬁv@ﬁ?m o Ffd1owingd 5
sectional view fromthe front showing an outline of

t heegeriprgipat Pénthe Prefessed hemblodBrericorai vep twitthe
sane enbodinent; .FIG 3 is a sectional view fromthe
si defshencagtantheutttached dhewitwns) gl athiorhof the
test head according

FIG. 1 is an overall view from the side of an IC
device testing apparatus comprising a test head according
to an embediment of the present invention;

FIG. 2 is a sectional view from the front showing
an outline of the configuration of the test head
‘according to the same embodiment;

"FIG. 3 is a sectional view from the side showing an
outline of the configuration of the test head according
to the same embodiment;

FIG. 4A to FIG. 4C are sectional views of a cover
and a substrate according to an embodiment of the present
invention, wherein FIG. 4A is a sectional view along the

- line A-A in FIG. 3 and FIG. 4C, and FIG. 4B is a
secticnal view along the line B-B in FIG. 4A, and FIG. 4C
is a sectional view along the line C-C in FIG. 4A;

FIG. b5A and FIG. 5B are views of a bypath in the

- cover according to the same embodiment, wherein FIG. 53
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to the sane enbodinent; FIG 4A to FIG 4C are

sectional views of a cover 20 and a substrate

according to an enbodi ment of tfe present invention,
wherein FIG 4A is a sectional view along the Iine
A-Ain FIG 3 and FIG 4C, and FIG 4B is a sectional

vi ews ad oniget hirdni rheBHB dkn ol G pdAr afidthEGoo4€r,i snd FIG.
sectional viewalong the line CGCin FIG 4A, 25 FIG

5A smdi G sl @ vivews off & Rupat Bri Rhkheoveever
according to the sane enbodl ment, wherein FIG 5A 10

IS@eafuﬁMaﬁrwetmeamg ql&gfb% @h%ge @{:goand

FI G EB is a section

secti onal an e Iine D-D,in FIG 40 ; FIG 6A

and FIG F&§ re&\/\g&ghoﬁlanﬁrg 3698? SRQWingsa cover and a
substrate accordl ng to anot her enbodi nent of the

pr eSERC TR &GOSR Ngh dreieROEher embpdimestcefoRhf present

view, and FIG 6B is a viewfromthe front; and FIG

7A EWETHILGR  7Bhereivi &S .ofbRend poskibhsnal vide, and FIG.

bypath in the cover according to the sane enbodi nent,

10 ékhdrseian vEk@ f7Ami $ha $eehik@nahdvi ew near the base

end portion of the bypath, and FIG 7B is a sectional

view of ractenp pal end. p@BtéQQ QIe&QeoPyéﬁﬁr? oBE®ns of

Vi ew 0 ver (a

MODE FOR CARRYI NG QUT THE NVENTI ON Firs
Fﬂ?@%' Iggggkh%%e cgbgétasggggaﬁg%o%hé he R eS8 diment

wherein FIG. 7A is a sectional view near the base end
portion of the bypath, and FIG. 7B is a sectional view of

a terminal end portion of the bypath.

BEST MODE FOR CARRYING QUT THE INVENTION

[First Embodiment]

Below, a first embodiment of the present invention
will be explained based on the drawings.

As shown in FIG. 1, a test head 1 according to the
present embodiment is arranged in an exchangeable way in
a space portion 20 provided below a handler 2 and
electrically connected to a tester body 3 via a cable 30.

As shown in FIG. 2 and FIG. 3, az contact portion 10
is provided on top of the test head 1, and IC devices to
be tested are mounted on sockets 101 of the contact

portion 10 through an opening formed on the handler 2 and




wi || be explained based on the drawi ngs. As shown in
FIG 1, a test head 1 according to the present

enbodi nent is arranged in an hangeable way in 20 a
space portion 20 provided bel ow a handl er 2 and

el ectrically connected to a tester body 3 via a cable
30.subAscshawtiol @ EeGt.2 and FIG 3, a contact portion
10 is provided on top of the test head 1, and IC

devi ces trae henhHested ahecEBYINEUy OfosvsketSrdOdesf IC
the contact 25 portion 10 through an opening fornmed on

thehandler 2 tﬂ@dc$$t§B?J§8E€goﬁ°1@ 5§5EheT@§sPaW@%&”l
2 successi vel conveys pr
cont act por

ComarsEe € 'ﬁse&P@asYsaa?ﬁs?emeéo%ﬂ%%%s

contact portion 10 and, after a test of the IC _device

devices to

est head 1 € ﬁﬁée%?é%§%5 101

5i s ofondifc COBtBFtaPsr§han fPopmtneafbafe? BoEy of ¥ha 1C
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the test head and the cable 30, sorts and stores the
podﬁxﬂestiBCCdBthEsdihyaaceigaabefmﬁmhthﬂetﬁéser body 3
results. The configuration of the handler 2 is not
paktiactihar k¥stOnkbd kad. tAs thelbapd) eso2tswehdl &nores the
handl ers can be used, for exanple, a heat plate type

hapgdl %LtggﬁpﬁbsﬂggléesCQHV§¥95r39ﬁc§O@¥@H'@He test results.

respective | C devi ces, heat plate for applying high

te rature t he r 1 [

Sug%%ycgﬁay’ CPE%SPfB%afﬁ néfgr ? 1%:§§¥ ﬁgftléhlarly
limited.

As the handler 2, well known handlers can be used,
for example, a heat plate type handler comprising a
conveyor for‘conveying respective IC devices, a heat
plate for applying high temperature thermal stress to the
IC devices, a supply tray, classification tray and other
predetermined trays; and a chamber type handler

comprising a storage section for storing customer trays

loaded with pre-test and post-test IC devices, a loader

section for reloading the IC devices loaded on the
customer tray to a test tray and sending the IC devices
loaded on the test tray to the chamber portion, a chamber
seétion for conducting a test by applying predetermined
thermal stress to the IC devices, and an unlcader section
for taking out the post-test IC devices from the chamber

section, classifying and storing the same; etc.




predeterm ned trays; and a chanber type handl er

conprising a storage section for storing custoner

trays |oaded with pre-test antf post-test |C devices,

a | oader section for reloading the |IC devices | oaded

on the 20. custoner tray to a test tray and sendi ng

the | C @bei contakctagdedtonnt hé bEsthéragstohehe thaobperises,
portion, a chanber section for conducting a test by
applsyishgwpr edetretn nedndt hecmal, ssperstsolbhe 4 Gocket

devi ces, and an unl oader section for taking out the
po%k@&%SHObCaQS%bﬁéa,&EQHLEHQ QE@E%?% g?%sgﬁtigg’upper

classifying and storing the saneg; e cont-act
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attached wth the sockets 101 on_its upper surface,
and°5kgér PORRENEE2pEEFAIS1B9t B FRAYBICPRRW het® the socket
socket board 102 and electrically connected to the

sobretd lpdavdale2cabieal@abl e 103. The sockets 101

are | oaded with IC devices to be tested in a

det achabTeevayckthe 1€l devd cbsaded beitlesi@detioagedome
the sockets 101 are applied a test electric 10 signa

freasthe 18shencbadlaB1caRsy | esPONE: Ngevl ARl S I8k tested
response thereto read from he 1'C devices to be tested

ar ?PQSQ& LR wEHSn%S?kSE bpgy BpeC ;E}gffé‘ﬁgéll%%te slectric

pertormance .a uncti ons, etc. VI CeSs

be tested_are  tested,
sggnaf from the tester body 3, and responding signals in

response thereto read from the IC devices to be tested
are sent to the tester body 3, consequently, performance
and functions, etc. of the IC devices to be tested are
tested.

A plurality of subétrates 4 (print substrates, pin
cards) are provided inside the test head 1, and the
performance board 104 is electrically connected to the
substrates 4.

In the present embodiment, a pin holder 42 for
helding a plurality of spring probe pins 41 1s provided
at an upper end portion of the substrate 4 as shown in
FIG. 2 and FIG. 3, as a result that the spring probe pins
41 contact pads provided on the lower surface of the
performance bbara 104, the substrate 4 and the

performance board 104 are electrically connected. Note




15 A plurality of substrates 4 (print substrates, pin
cards) are provided inside the test head 1, and the
performance board 104 is elect#dcally connected to the
substrates 4. In the present enbodi nent, a pin hol der

42 for .20 holding a plurality of spring probe pins
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41 tllrSatpraO\me!ierd adf amnun@mlingndhaorstmenratet heand the
substrate 4 as shown in FIG 2 and FIG 3, as a

el itr driain deh @ ciid n@4p&@bsoﬁlmsmlﬁédceeteﬁtspsgé it may
prOV|ded on the | ower surface of the performance

on&g %%%’e&%%lﬁ%psgy t%oﬁn@gglhgtgééhﬁgtegggg?%g?a%le and

board are & ect ricalyeonne

nmet hod of connecting the substrate 4 and the

perFOTIREGTEE b 104 is not linited to this and it

nay be, for exanple, any connecting nethod using a

5cabl e an@n &bsnecher, hang, 8 cpnRReterhéd harprowided at a
connector 43 is provided at a |ower end portion of

t hd cslrs enalt @odtdd tlfietbhennebsoradd 4i sndt thehednhecor 43
back board 105 positioned on the bottom of the test

head hitik@esubst baback bsaehecdhri sakhyicnaAest eghd bottom
the tester body 3 via the connector 43, the 10 back

bO%Edt%Q5t§Bg BQ%dCQb'@ éosﬁﬁ§€g9£894tﬁeogié&E¥H&E11y

the test hea exp alned ove cont act

0B 8, 0, LEFL Rt BB BBl e 0, o
back board 105 and the cable 30 extending to outside of
the test head 1. As explained above, the contact portion
10 of the test head 1 is electrically connected to the
tester body 3 via the substrate 4.

Note that the configuration of the test head 1 is
not limited to the example shown in FIG. 2 and FIG. 3 snd
may be suitably modified within the range where an
electric signal for testing IC devices can be input to
and output from the IC devices mounted on the sockets 101.
For example, in the present embodiment, the substrates 4
are provided perpendicularly to the back board 105, but

- they may be provided in parallel with the back board 105.
Also, in the present embodiment, the substrates 4 by the
number of 2 by 5 corresponding to the sockets by the
number of 2 by S are contained in the test head 1, but

the number of substrates 4 is not particularly limited




Note that the configuration of the test head 1 is 15
not limted to the exanple showmn in FIG 2 and FIG 3
and may be suitably nodified ¥ithin the range where
an electric signal for testing |IC devices can be
input to and output fromthe I C devices nmounted on

- thersbaokgt $elB@litabdy drapphénednithecpoesente with the

enbodi ment, the substrates 4 20 are provided
pempamdGuleard.y oo thBe sbagktBoapd. 105, but they may
be prOV|ded in parallel with the back board 105.

AISO’ %h%h?&gsgﬂtg§ﬂb°QA”§H& ri8e sybsirad afﬁgp/of Iic

t he er 0 correspondln to the Sockets
t nb 2 t din
but%e%gget%rhé%nﬁﬁﬁe Bp2Efoet hebess 1 HOF %JaJF?‘F"ch‘P%? ]’90 the

I|n1ted 14 and may be suitably determned in
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As shown in FIG 4A and FIG 4B, a plurality of IC
devlubes ratearde Fouhhedpkasemt rémbodinaet di F@ciéoises 04 by
the 5 right, left, top and bottom on both surfaces of

t hehsubhsinbatreo4. 51 byt heape esenhtedbodi arhk , shEFdeyicPsche
44 by the nunber of 5 by 4 are nounted on each
sucf,aceratet e bﬁHbﬁﬁéaﬁﬁmﬂerb&f {he f@n@@§1égst@@ 1L not

deV|ces 44 is not particularly limted. The
1 I ch, o
gonef STethaliv RERLLEY, Buf R B TR f‘%eeataﬂﬂdg
ed nDunted on the sockets 101. On both surfaces of

loihgigmﬁggpayglgh aPeries @n@ogenerate heat when testing the
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IC devices to be tested mounted on the sockets 101.

On both surfaces of the substrate 4, a cover 5 for
covering all IC devices 44 mounted on one surface of the
substrate 4 is attached. As shown in FIG. 4B, FIG. 4C and
FIG. 5A, seal members 55 are provided to the cover 5 at
joint portions with the substrate 4, and the cover 5 is
tightly sealed on the substrate 4 by the seal members 55.

Oon one side wall portion of the cover 5, a coolant
inlet portion 51 and a coolant outlet portion 52 are

~provided and they are connected to condﬁits 6,
respectively. The conduits 6 are connected to a coolant
circulator (not shown) capable of circulating and cooling
the coolant, and the coolant can circulate through the
conduits.6 and inside the qover 5 due to the ccolant

circulator.




o

covering all IC devices 44 nounted on one surface of

the substrate 4 is attached. As shown in FIG 4B

FIG 4C and 15 FIG 5A, seal mitbers 55 are provi ded

to the cover 5 at joint portions with the substrate

4, and the cover 5is tightly sealed on the substrate

4 by the Beahaoventier $155. 40n aonle FiGde4Gal b polei aa af

the cover 5, a coolant inlet portion 51 and a cool ant
outdedlqrar tiroet 2 1ar € LFophed ded tasdcbbBegndr énlet portion
connected to conduits 6, respectively. The conduits 6

ar & LUNagtethd @ Lo, HelikCuls a%loE:o(a'f‘L%tSBQ‘é@ét 2h is

capabl e of C|rculat|ng and coollng t he cool ant, and

e SIRLET SA AIGUA SR e, €adULS, 6,800 e

15 As shown in FIG 4A and FLG 4C, a hole_as a

COBIHAT il BRI H08 FarrEd Son 26haPesBl aRt Fidk oA are
portion 51 of the cover 5, and a hole as a cool ant
outfmezhlands a fidowedootet hé tbel enplant] és gecided by the
52. Also, inside the 5 cover 5, partition walls 53 as
sh@artdinieinGwadAsacg&. forned and a fl ow route of the

- coolant is decided by the partition walls 53. In the
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present egmbedicMBRtseas eNEbEAHEHLDYaRNiAGLOM ¥l arrow
4A, the cool ant entering fromthe cool ant inlet %
LGRS W LRRCORCAAR Aathr Rl 0ok P PELELAR e
2lh moves in the horizontal direction (in the right
direction in FIG. 4A} to cool IC devices 44 on the
uppermost line {the first line), moves downward in the
vertical direction to the lowermost line, moves in the
horizontal direction (in the left direction in FIG. 4A)
to cool IC devices 44 on the lowermost line {the fourth
iine), then, the coolant moves upward by one line in the
vertical direction, and moves in the horizontal direction
(in the right direction in FIG. 4A) to cool IC devices 44
on the third line. Then, the cooclant moves upward by cne
line in the vertical direction, moves in the horizonﬁal
.direction (in the left direction in FIG. 4A) to cool IC
devices 44 on the second line, and finally flows out from
the coolant outlet 52h.

In the cover 5 with a coolant flow route decided és

above, gas accumulation is liable to be generated above




uppernost line (the first Iine), noves dowward in the
vertical direction to the |owerpost Iine, noves in the
hori zontal direction (in the 18t direction in FIG
4A) 15 to cool IC devices 44 on the |owernost |ine
(the fourth 1line), then, the cool ant noves upward by

- onethd meodlmntha nledr tilbahedicr 6bei oprnandpapvestha wheer
hori zontal direction (in the right direction in FIG
4AN)1dfr condrCraei des44. an)t be ther doepes. Thepart where
the cool ant noves upward by one 20 line in the

verddLalcHinf8GkiQR iADYeahE tBephopkbaepiaky #ifeckéon
(inthe left direction in FIG 4A) tfo cool IC devices

44 0 Li R a ' I o) m the
cooﬁ%;fr‘?i‘l%?;S s g‘%zﬁ‘. Basy %gcg%“\%%‘l%o&m PRT G g%%]{é‘gt f1 ow
route decided as 25 above,ggas accunul ation.is Iiab%g R

%t 0 be gert@r &FEdPEESFRL18MPREIREBF antSi FReYD 5k FEGr

the corner part (the upper left corner part in FIG
AAVEFTEiG8d lyo et endingparpoRRepé igasonsednoiati bping face
liable to be generated will be referred to as a "gas
aceuron ahieosuparttratebél ew. thel notherppesentear the coolant
enbodi nent, as shown in FIG SA, a wvertically

extiending18r e@vened cbsek 05 MTEANOfpBek 0bRY SEBCEhe WEbove 54
the substrate 4 at the corner part near the cool ant

i nl 1 h : .
B R S

openi 4a, 10 ower _end of the groove

10negde%eigggFaﬁpgngfatLe groove QE openg near éﬁéogggfant
outlet 52h to form an opening 54b. When the cover 5
formed with such a groove 54 is tightly sealed with the
.substrate 4, as shown in FIG. 5B, a bﬁpath B connecting
.from fhe gas accumulation part to near the coolant outlet

i5 52h is formed.

A section area, length and shape, etc. of the
groove 54 (bypath B) are suitably set, so that an air or
bubble in a gas accumulation part i1s discharged through
the bypath B.

20 g Note that, in the present embodiment, the bypath B
was formed by the groove 54, but the present invention is
not limited to this and a bypath may be provided by using
a.tube member. |

When a coolant flows by the flow route decided by

25 the partition walls 53 of the cover 5, a pressure of the




outlet 52h to form an opening 54b. Wen the cover 5
formed with such a groove 54 is tightly sealed with
the substrate 4, as shown in FIG 5B, a bypath B

connecting fromthe gas accunul ation part to near the

cool ant outlet 15 52h is forned. A section area,
| engtdi aand 1shepe, dakctooprtheurgr aove 54 {(hbypadvdl&&)t flows
are suitably set, so that an air or bubble in a gas

aC EHPH Apis@RBAT ol BothsePaEAedsbhERNENLhE NeodY PRt Mo Bessure
20 Note that, in the present enbodi nent, the bypath B

125 ST O 0 e e
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the cover 5, a pressure of the 17 cool ant | owers due

9t 0 5rEgydrEigropass) t RE EbeI APatRobs Netonthpsts esmgtion
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to downstream so that the cool ant pressure at the
| oweeaend tpencnglbrub pbutheabyphe huBobecambsopaweny S4a
than that at the upper end opening 54a (gas 5

acqyasl atcamupatipnopatbe bypekd BypMNeheptiatapproximately
section area of the coolant route at the upper end

OpPeRLNganadas( PASt AL UALL a1 90, PaLE) oﬁéniﬁkf Dypat A ﬁle

IS apprOX|nater the sane as that at” the 1Tower end

tth@ggp ? %éaéﬂegegﬁgakfow’rgget gttﬁgecééfgnte%éafﬁthe
upper end opening 54a (gas accurmulation part) of the
bypath B and that at the lower end opening 54b of the
bypath B are approximately the same. Therefore, an air or
bubble remained in the gas accumulation part is
discharged to the coolant outlet 52h through the bypath B
(from the upper end opening 54a to the lower end opening
‘54b) due to a pressure difference between the upper end
opening 54a of the bypath B and the lower end opening 54b
of the bypath B.

According to the cover 5 according to the present
embodiment, it is possible to effectively remove gas
accumulation to surely cool IC devices 44 mounted on the
substrate 4 as explained above without hindering the
degree of freedom on designing the coolant fiow route.

As a result that gas accumulation can be accurately

eliminated as explained above, in an IC device testing_




10 upper end opening 54a (gas accumul ation part) of

the bypath B and that at the | ower end openi ng 54b of
the bypath B are apprOX|nateI§8the same. Therefore,

.an air or bubble remained in the gas accumnul ati on

part is discharged to the coolant outlet 52h through

t headypathnB B nd ridm tehevepperveend, openiggaidprvpatiheion
| oner end opening 54b) due to a pressure difference

betdely taheumpert end inoReniang c34auet bRerhypathaBvand 44
the | ower end opening 54b of the bypath B. According

10 ddie KPR AR @ '&g)ntsQaB%efc?ElaE@EB aff timings

enbodi nent , |t |s possible to e ectlve renove g

ac urel .cool__| C devi ces 44 nmou
theéega]%étyr e U B 4TS RRREBGYE GRPNDG: THPRACFNG

g} %ége of freedon1on desi gni ng the cool ant fl ow

QORI NG lyas st REE 1§4Y QBCLATIED BRCBAACKe etc. of the

accurately 25 elimnated as expl ained above, in an IC
deicelevdsei 4§ I8 Rppacated asihnget hmpabved.cover 5, a
si gnal propagation delay anmount of an interna
circuit d¢Bethedl EmHedinen#4 can be kept under a
constant condition and tim ng accuracy of the testing

apparat Uge&an Behég’emgeeieﬁeﬁécewm% y¢o$§§ta@é@%a£ﬂg to

on timng accuracy, etCc. of the |1C device 44 to

Les %@cBﬂﬁeQﬁbeEﬁé?f{%d f[%gosgegg%diﬁ@gﬁ% Xt11P be

heat i ng el enent cooling cover accord
10 explained.

A cover 5S according to the present embodiment is
attached to both surfaces of a same substrate 4 as the
substrate 4 in the first eﬁbodiment to cover IC devices
44 as shown in FIG. 6A in the same way as the cover 5

15 according to the above first embodiment. Also, one side
wall portion of the cover 5S is provided with a coolant
inlet portion 51S and a coolant outlet portion 52S, and
they are connected to conduits 6, respectively.

As shown in FIG. 6A, a hole as a coolant inlet 51Sh

20 is formed on the coolant inlet portion 518 of the cover
58, and a hole as a coolant outlet 52Sh is formed on the
coolant outlet portién 528. Note that a section area of
the coolant outlet 52S8h is small and four coolant outlets
525h are formed in the present embodiment. The section

25 area of the coolant outlet 525h is suitably set, so that




a second enbodi nent of the present invention will be
10 expl ained. A cover 5S according to the present
enbodi ment is attached to bot¥ surfaces of a sane
substrate 4 as the substrate 4 in the first

embodi nent to cover | C devices 44 as shown in FIG 6A

i narheigame wapbde tine acguer abcltBfudstdodi pgrt océhebe
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above first embodinent. Also, one side wall portion
of dikeheoved $hriosighr avidedrwekplaiseal BibathNtebe 56S.
portion 51S and a cool ant outlet portion 52S, and

they areagapnegtedqkorp@NENLLS By rﬁéP?f i&ﬁ'ﬂa%f§2%§s as

shown in FIG 6A a hole as a cool ant inlet 519

isf 0 he .¢oal ant. i nl et rii 51S of th
cors e RS RO Re B roEelon Bt A i "eSs 7F tne
formed on the coaolant outlet portion 52S. Note that a

seCOPoRr &8 GFCLERE E¥oFBAt PRGEFEIOBIGH. 1S 3hdl | Thfd
four coolant outlets 52Sh are fornmed in the present
ensogilaait fiPHersutei on 2Beacewedf St heccoodlang buttle

52Sh is suitably set, so that 19 an air or bubble in a
gagracsenrukmbodhmpatt heanthe gamehasgeigtihitolgh & that of
| at'er expl ai ned bypath tube 56S. Also, inside the

COVEE 8SolRAt! FloANr¥ALLSi R3&haScosdPW AAFHE nbA Ale
formed and a flow route of the 5 coolant is decided by

th?iEQEtEﬁégﬁiM@££§ 53S. The coolant flow route in
th

e cover according to the present enbodi nent has

the same_configurati on_as, that of
In egcover S with a coolant flow route decided

as above, above the coolant inlet 51Sh near the corner
part (the upper left corner part in FIG. 6A) of the cover
58 becomes a gas accumulation part (first gas
accumulation part), but in some cases, near the upper
corner of the partition walls 5335 (the upper right part
in FIG. 6A) positioned on the opposite side of the
coolant outlet portion 528 in the coolant flow route for
IC devices 44 on the second line may also become a gas
accumulation part (second gas accumulation part).

Also when considering the every cases of using the
cover 5S (substrate 4) rotated by 90 degrees, 180 degrees
or 270 degrees in the longitudinal direction, near the
lower corner part (the lower left corner in FIG. 6A) of
the cover 55 on the coolant inlet portion 518 / coolant

outlet portion 528 in the coclant flow route for the IC




the coolant flowroute in the cover 5 according to the
first enmbodinment. 10 In the cover 5S with a cool ant

flow route decided as above, #bove the cool ant inl et
51Sh near the corner part (the upper left corner part

in FIG 6A) of the cover 5S beconmes a gas

acclamilcats drd par tthef ifiostrthad inacenduhabirohhpatdyer bobvrner
in sone cases, near the upper 15 corner of the

pardddty T wWald $2333tGbhewdpperski ghhePableri BiFhE cdMer in
positioned on the opposite side of the coolant outlet

slelizaiietly é%sgo%igﬁﬁn‘éa"'oﬁ”%h@ 8{9%59%8 fsﬁ?ggsé%: fRY1 £681ant

44 on the secon i ne may al so” becone a

accunul.ation.par second.gas ac lati on pa .. 20

A Yo R R iERaE Eng. CRE 805, §UELTb P ot Ehe et i ene
cover 5S (substrate 4) rotated by 90 degrees, 180 ‘
D Je§reeentof 1970 rgulreésTi ACt AEVEBAYI ¢ HdPRaFh i Fletkd okine
near the |ower corner part (the lower |left corner in

FI ®@ay6A) sof berhaecevgrss8conmuhet tonl patti (& ethipodt gaon
-51S / coolant 25 outlet portion 52S in the cool ant

fl awcoauletion phetl End0fdaythesaddaotuhiitaf Dot tihati ne
and near the |ower corner part of the partition wal

53S (therhawebvEr9ghs £LEHEH: S tgLéﬁeEﬁ§e£¥ﬁ%téﬁﬁEﬁﬁﬁ€ht is
the opposite side of the coolant inlet portion 51S/

co - tlet.p [.O [ opl ant_fl ow rout
fogkﬁgﬁgga'%§£h4ggék ?ﬁégghigﬁﬁ$§ §6§ L8 o%p?g%ln é%e

evi ces Ine may alsS eco

10 92§, 8¢ uggl%glon part ga third gas

urth gas accumulatlon parts and the four
coolant outlets 52Sh as shown in FIG. 6B. A section area,
length and shape, etc. of the bypath tubes 565 are
suitably set, so that an air or bubble in gas

accumulation parts can be discharged through the bypath

15 tubes 568.

As shown in FIG. 7A, a base end portion of each of
the bypath tubes 568 opens at each air accumulation part
from the surface side of the cover 5S to form an opening

565a as shown in FIG. 7A, and a terminal end portion of

20 each of the bypath tubes 56S opens at each coolant outlet

25

525h from the surface side of the cover 5S to form an
opening 56S8b as shown in FIG. 7B.

Note that the bypath tubes 56S in the present
embodiment are provided to be buried in the surface

portion of the cover 538, but the present invention is not




accunul ation part and fourth gas accunul ation part).

The cover 5S according to the present enbodinent is

provi ded with four bypath tube4! 56S for connecting the
10 first to fourth gas accunul ation parts and the four
cool ant outlets 52Sh as shown in FIG 6B. A section

ar daimiteghgtch tands shapéeheetbypach thbebypayhbtupesvbé&d to
are suitably set, so that an air or bubble in gas
ac@Emphat icen Y thirGarebe rdicsehanged thr eughnthge the cover
bypath 15 tubes 56S. As shown in FIG 7A, a base end
porgd on of each of the bypath tubes 56S opens at each
air accurmul ation part fromthe surface side of the

cover 5S_to _form an_openin 6Sa._as_.shown in FLG . 7A
and o (ol HERar Sd LBOFL FoN"St B0t BachIoy TRELBygaried by

t ubes 56S qgpens at _each _cool ant outlet 52Sh fromthe

Ssurgc @agitdd 16n #13d l6ovaf 5§ tBef 6PHRANSSopBhRen§loesEAte of

as shown in FIG 7B. Note that the bypath tubes 56S in

t hé&hgr esedentepfodiwenvodratprotidedSEshbeabinged small
the surface 25 portion of the cover 5S, but the

pr esentionnwerkti dRcomeBohidh. | WRkhethtocbbl snanduther 52s5h
bypat h tubes nmay be provided to be put on the surface

of wike ¢Q¥ehish @Bohﬁﬁkdflgmerggge{s SSnn¥Webgar, 2
coolant flows by the flow route decided by 5 the

Pat Lk 801 "8hLS o851 8F LPeaCRYSLe RS ublosE O T &S e at

10 the terminal end portion (opening 56Sb) of the bypath
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tﬁbe 568 becomes lower than that at the base end portion
(opening 565a) of the bypath tube 56S. An air or bubble
remained.in a gas accumulation part is discharged from
.the'coolant outlet 52Sh through the bypath tube 56S (from
the opening 56Sa to the opening 56Sb) due to the pressure
‘difference.

Note that the coolant ocutlet 52Sh has a uniform
section area in the present embodiment, but an air or
bubble remained in the gas accumulation part can be
effectively removed by narrowing a middle part to provide
a part with a small section area (a throat part) as same
as a Venturi tube, etc. and connecting the terminal end
portion of the bypath tube 56S thereto.

According to the cover 58S according to the present

embodiment, it is possible to effectively remove gas
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the cool ant- at the coolant outlet 52Sh having a smal |
section area becones high. Wen the cool ant outl et

52Sh with the high coolant fl#wv rate is connected to

a termnal end portion of a bypath tube 56S, a

pressure at 10 the term nal end portion (opening 56Sh)

of advambypatibn twbeuzedybecolescl ovelceébansthatinaédthe the
base end portion (opening 56Sa) of the bypath tube

563upt rake ar JRURRLeaihBABLBEH: PiBnRE AELUEI AL IO
part is discharged from the cool ant outlet 52Sh

t hr t t ube nj 5
to THe Sspeni eeBaa) UuesPRuthhd e P SRE T R et
hb%p %hat thi cool,ant oEtIet 528% has a uni form
sebtirGAChr8atYn SRECHr EBBnEORRbOTT NBRECT BLRY P af e grresent
bubbl e remained in the gas accunul ation part can be 20

ef CELOANBEY L dFopanabyenaf r 6oneigiag ne &Yl ecparelatelon even
provide a part with a small section area (a throat
pamhpnagssdnen asasceVenfubéltgbeotated landdCoderpotdsng 180
the termnal end portion of the bypath tube 56S

t heegteesAseorddngeoctbei oVeE BSHALEQIThAD dOrdd€ion, the
present 25 enbodinent, it is possible to effectively

r eEBRYEcgasr 22,-8CGHAVLAT 108 &0 Sy aly f@&& %efaacgelvi&a%% be

44 nmbunted on the substrate 4 as expl ai ne ove
mﬁ&ﬂggg gandering the degree of freedom on designi ng
t he ©ool ant flow route. Particularly, since the cover

5S according to the present .
As 4 result that gas accumulation can be accurately

eliminated as explained above, in an IC device testing
épparatus using the above cover 5S, a signal propagation
delay amount of an internal circuit of the IC device 44
can be kept under a constant condition and timing
accuracy of the testing apparatus can be improved.

- Accordingly, test quality on timing accuracy, etc. of the
IC device 44 to be tested can be improved.

The embodiments explained above are for easier
understanding of the present invention and not to limit
the present invention. Accordingly, respective elements

~disclosed in the above embodiments include all
modifications in designs and equivalents belonging to the
technical field of the present invention.

For example, a hole may be formed on a substrate 4

for the coolant to flow back and forth between inside the




5 enbodi ment is capable of renoving air accunul ation

even when used in states of being rotated by 90

degrees, 180 degrees or 270 d%ﬁrees in the

| ongi tudi nal direction, the degree of freedom on
designing the test head 1 can be inproved. 10 As a
restdtent Hat Sfastdecima ani onecanrifecacotdr ahel yubstrate 4

el i m nated as expl ai ned above, in an |IC device testing
appaidtiisids nthd kew@howe cevartaShed sbghBE other surface
propagati on delay anount of an internal circuit of

thed GHlew g dbrLan be kept under a constant
condition and timng 15 accuracy of the testing

apparat u n i npr.ov ccar di te uallt
ontim n 1500 P he, Tl Rear £hactPerinyi & Fhet Foetde

%WEF can be |nproved The enbodi nents expl ain
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invention and not to limt 20 the present invention.
Ac&ordingly, respective elements disclosed in the
above enbodi nents include all nodifications in designs
and equi val ents belonging to the technical field of
t hanprigsenkli Ryenticaniikey exanple, a hole may be
formed on a substrate 4 25 for the coolant to flow
back andAgoekhlbétwdenbons| decthedP3gcover Has5Sllecting
attached on one surface of the substrate 4 and inside

10t hele®aver, 5, tBStahkaaheddt ant he @thecestetacey &ﬁpéf&tus of

15

substrate 4.
the present invention, gas accumulation can be

effectively removed. Namely, a gas collecting device, a
test head and an IC device testing apparatus of the
present invention are useful for a device wherein heating

elements mounted on a substrate has to be surely cooled.




Al so, the test head 1 according to the present 5
enbodi ment may be used for a prover instead of a
handl er 2. Industrial Applicabffity As expl ai ned
above, according to a gas collecting 10 device, a

‘test head and an | C device testing apparatus of the

present invention, gas accuntatifon can be

effectively renoved. Nanely, a gas collecting device,
a test head and an I C device testing apparatus of the
present ilnvent Ponaar ecdsefblingodenidevicevisied evith a
heating 15. elenents nounted on a substrate has to be
suraiol aoooletht a2 e rCliEArMGoht aAngag aokbetkhbgafevi ce
provided with a coolant container for containing a

5C0Qjaitu 13d iy Eafieul-abiagtsabdnaRel apt cbec BBk hiheating
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contact an heating elenent, for collecting a gas

eX%ﬂéﬂéﬁﬂ)*fﬂ&'c%ﬁﬁ%%%En Sgagg ogx?§£9n§g9lagﬁ in?ernal

contai ner,” conprising a aas 6P 8¢ i ng chahi sm' T or

drawiﬁ%t S exist'ngir1the i nt ernal sﬁace of
olPant>? °©

sai’t EBAtaPheFOrbRUPEEnaF GBPE b5 bU¥ si de of

said coolant container. 15 20 2. The gas collecting

devi ce as set Bof&f fpllecting mechanism for drawing the
gas existing in the internal space of said coolant
container to discharge to outside of said coolant

container.

2. The gas collecting device as set forth in
claim 1, wherein: |
said gas collecting mechanism is provided
.with a drawing path;
one end of said drawing path opens at a gas
accumulation part generated in the internal space of said

coolant container; and

the other end of said drawing path opens at a

‘discharge portion of the coolant in said coolant

container.

3. The gas collecting device as set forth in
claim 2, wherein said drawing path is a tube-shaped

 bypath tube.
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claim11, wherein: said gas collecting nmechanismis
provided wth a drawi ng path;_ one end of said draw ng
pat h opens at a gas accumul at #on part generated in
the internal space of said coolant container; and the
ot her end of said drawi ng path opens at a discharge
portion of the coolant in said coolant container. 3.
The gas collecting device as set forth in 25 claim 2,

wherein spi d drae ggspabhikstanyubevsbaped s&ypadch in
tube. 25 4. The gas collecting device as set forth in

cl alm i, 2M“%H@ﬂbf%a%%1@r@W%angaggthsig QyB.%Qtﬁogggﬂed to

to be a groove shape on said ["ant conta

The, gas | I ct| deV|ce s .se claim 2,
S L T bt SRR REPLrErPakgbao be fn a
plurality of dlrectlons and positions of said gas 10
accumrul ati on part nove along with said plurality of
directions; and said drawi ng paths are arranged
correspo@dlng The gaspecli¢etpogi dévihce ofs ssetd hovimgin
gas accunul ati on

claim 2, wherein:

said coolant container is arranged to be in a
plurality of directions, and positions of séid gas
accumulation part move along with said plurality of
directions; and

sald drawing paths are arranged corresponding
to respective positions of said moving gas accumulation

part.

6. The gas collecting device as set férth in
claim 2, wherein:
sald coolant container is provided with an-
inlet for flowing in said coolant and an outlet for
flowing out said coolant; and
said other end of the drawing path opens near

said outlet.

7. The gas collecting device as set forth in

claim 6, wherein said other end of the drawing path opens




part. 15 6. The gas collecting device as set forth in
claim 2, wherein: said coolant container is provided
with an inlet for flowing in %&id coolant and an
outlet for 20 flowi ng out said coolant; and said other
end of the drawi ng path opens near said outlet. 7. The
gasmicd Ireatd ng tthew ¢ gas f3etv ratkhoifnsaddctabbhaht at said
wherein said other end of the drawi ng path opens 26 at
a pardiaM th a high flowrate of said coolant at said
outlet. 8. The gas collecting device as set forth in

5 claim1, wherein: said heating elenents are a
plurality of heating elenents nounted on a substrate;
and said coolag% containii is.a hgatin el ement ,
cool i ng &over aPFaBREdCPhLIGRELNFt Fght Cads T onkerth in

surface 10 or both surfaces of said substrate to

ScovereiFaild WE&EEAH: el enents. 9. The gas coll ecting
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device as set forth in claim1l1, wherein: 15 a
plurality of saaddhbatiiggetbameniss anee a plurality of

heating elements mounted on a substrate; and

said coolant container is a heating element
cooling cover attached in an airtight way to one surface
or both surfaces of said substrate to cover said heating

elements.

9. The gas collecting device as sét forth in

claim 1, wherein:

a plurality of said heating elements are
arranged on the substrate;

sald coolant container is provided with
partition walls; and

said partition walls are provided to form a
flow route for said coolant to flow corresponding to an

arrangement of said plurality of heating elements.

10. A test head, having a configuration of
circulating said coolant to make it contact the heating

elements mounted on the substrate, comprising the gas
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~arranged -on the substrate; said coolant container is

provided with partition walls; and said partition
wal s are provided to forma %0 flow route for said
cool-ant to flow corresponding to an arrangenent of
said plurality of heating elenents. 10. A test head,
havaald. cectcdonf idgoriatl as ekt cotchl athi aAgysand edotbaimé ol to
make it contact the heating 25 el ements nounted on the
subistrate, conprising the gas 27 collecting device as
set forth in any one of clainms 1 to 9 11. An |IC device
testing apparatus having the 5 configuration of
circulating said coolant to make it contact the
heat i ng glenen S uated on,the, substrate, 0 xisiqg
the gas ¢4l ec Pnged 9V%‘éea§e§?rn‘?o‘?‘9?1alf%t%§"a oy dfie
clains. 1 to 9.

configuration of circulating said coolant to make it

contact the heating elements mounted on the substrate,
comprising the gas collecting device as set forth in any

one of claims 1 to 9.




