1 DESCRIPTION GAS COLLECTING DEVICE, TEST HEAD AND IC
DEVICE TESTING APPARP_TUS 5 TECHNICAL FIELD The present
invention relates to a gas collecting device capable of collecting a gas
existing in an inner space of a coolant container for containing and
cooling a 10 heating element, and R85 e &R an IC device testing
apparatus provided with the gas collecting device. BACKGROUND ART
Some elements ceiAROSIRg @-glegHicGitcuitraredpthoge whigh generate

heat (heating elements) due to their operations, such as an IC device.
Particularly in recent ye?iFs,DaErgr?&EVit W&E@raﬁ&ﬁﬁ%%%@%emng higher
fand an integrated circuit getting highly densified, a heat value of an IC
devieedasingreasedand demands for 20 effectively cooling the IC device
have become stronger. For example, in an LS| device mount device
wherein a |dige purabenaf LSharecmodulazized andmmountedsorohgwrt ing

device capable of collecting a gas existing in an inner

space ©of a coolant container for containing and cooling a

10 heating element, and a test head and an IC device testing

apparatus provided with the gas collecting device.

BACKGROUND ART

Some elements composing an electric circuit are

15 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 and
an integrated circuit getting highly densified, a heat
value of an IC device has increased and demands for

20  effectively cooling the IC device have become stronger.

For example, in an LSI 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

25  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



both surfaces of a print substrate, the LSI device on the substrate

generating heat due to its operation has t@ be 25 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:2dand @ocootarit circutatées tysa predetermsided souterindhe cseadingn the
case (for example, the Japanese Unexamined Patent Publication No.
10-59469iamd tiresdapanesectdaexdminedn Patenp Bublieatior Monined Patent

10-303586). 5 In such a heating element mount device, when gas

accuinblatioatgererates in thé toélant raute Hreatmnge etermeiitsdn dhdtpatt

cannot be cooled. Therefore, to prevent generation of gas accumulation,

it is generat thaba coelantinlEtpotion i pidsded at a lower 10 portion of

the sealed case and a coolant outlet portion is provided at an upper

Pportion of thérsealethcase tx flomothelcootart fromthe Bettametp topandgas

an air existing in the coolant route is discharged with the coolant by

utilizimgownlbadyancyenerates in the cocolant route, heating
elements in that part cannot be cocled. Therefore, to
prevent generaticn of gas accumulation, it i1s general
that a coolant inlet portion is provided at a lower

10 portion of the sealed case and a2 coolant outlet portion

is provided at an upper portion of the sealed casze to

flow the coolant from the bottom to tep and an air
existing in the coolant route 1s discharged with the
coolant by utilizing own bucyancy.

15 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

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

20 component and a substrate, etc. In this case, it takes a

long time to discharge the air or bubble to a degres 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

5 viscosity of the coolant, the gas accumulation that an



15 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
pitched IC lead part and a._space --lgetween.. an. electric 20 component
and a substrate, etc. In this case, it takes a long time to discharge the air
air erbubblele agdegreethat ra:testean be corduclediAlseessinceithergnarezases
varying factors, such as a heating condition of the heating element, etc,
evenothesdhan atflow ealeutemperatiee and25oviscesity iafthel coolant, the gas
accumulation that an 3 air or bubble stay may be hard to be eliminated in
same gases «@venwheppartition wallsare suitablyndesigned. 1C devigesre is
adjacent to a gas accumulation as above is under a different cooling
undeeonditioq frofe agpredetesminedy conditionwanerthe frtetnaldempesatyte: rmined
changes, so that a signal propagation delay amount of the IC internal
condgifewt changes-alengiwithetheschangenpkthetdntesnaktemperaturesAs ghat  a
result, in a system requiring timing accuracy of a testing apparatus,
signpartigutasy: nsan ¢ devige:testingcapparadds, the IC internal circuit

changes along with the change of the internal temperature. As
a result, in a system requiring timing accuracy <¢f a Testing
apparatus, particularly in an IC device testing apparatus,
there arises a problem  that Timing accuracy  becomes

deteriorated or unstable.

DISCLOSURE OF THE INVENTION

Embodiments of the present invenition provide a gas
collecting device, a test head and an IC device testing

apparatus capable of effectively removing gas accumulation.



there arises a problem that timing accuracy becomes deteriorated or
unstable. DISC OSURE OF THE INVENTION Embodiments of the
present invention provide a gas collecting device, a test head and an IC
device testing apparatus capable ofeffectively removing gas
accumulation. 3a In a first aspect of the invention, there is provided a gas
In acdllecting cleyicerproyidedawithacoolant container for containinga 2 gas
coolant and circulating said coolant to make it contact an heating
collelement, foscollectinga gasexisiing i arvinternal spacesafsaid caelant
container, comprising a gas collecting mechanism for drawing the gas

contexXistingyinthec nternal space-of-said cootant santainerdo gischasgenttke it
outside of said coolant container, wherein: said gas collecting mechanism

contisquovidet avithi a glrawingpath; ane end 1ofsatd deawingpath-epens again
concave corner part as a gas accumulation part in the internal space of
an 1saidceelanipeardainer,ssaid conedveneoraenpart being tosmedyisidez gas
walls or partition walls of said coolant container; and the other end of
collsaid drawing-path opensat addischargepostionnef heisting in the
internal space of saild coclant container to discharge to
outside of sald cooclant container, wherein: said gas
collecting mechanism is provided with a drawing path; one end
of said drawing path cpens at a concave corner part as a gas
accumulation part in the internal space of said coolant
container, said concave corner part being formed by side walls
or partition walls of said coolant container; and the other

end of said drawing path opens at a discharge portion of the

coolant in said coeolant container.



coolant in said coolant container. 4 An air existing in an internal space of

the coolant container is discharged to the outside of the coolant container

by the collecting mechanism, therefore, even when air accumulation is

generated in the coolant container, the air accumulation can be removed

effectively. As a result that air accumulation can be accurately eliminated

asaboxe rforeexamypledn amlC devicertesting: appasatus using thedpresent] ant

gas collecting device, a signal propagation delay amount of an internal
conteiteuitrof the IC devitescarbe maintained to bewwmdes a constapbe  coolant

condition and timing accuracy of the testing device can be improved.

contAdeardingly, testequality oadiming aceuraesy,ieig., of the:l& device teben  when
tested can be improved. The gas collecting mechanism is provided with a

air csawingipath;one end githerdrawingpathropensatageas aceunulation, tre
part generated in the internal space of the coolant container; and the

air etheuwendof the)dawingpatkopeasiata tischatge portion of the coolant
in the coolant container. An air existing in the internal space of the coolant

As a vresult that air accumulation can be accurately
eliminated as above, for example in an IC device testing
apparatus using 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 device can be improved.
Accordingly, test quality on timing accuracy, etc. of the IC
device to be tested can be inmproved.

The gas collecting mechanism is provided with a drawing
path; cne 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 alr existing in the internal space of the cocolant

contaliner can be discharged from the coolant container



container can be discharged from the coolant container 5 with the coolant
through the drawing path. In an embodiment, the drawing path may be a
tube-shaped bypath tube or may be a bypath formed to be a groove
shape on the coolant container. Thesgtube-shaped bypath may be
provided inside the heating element cooling cover or may be outside of

withtherkeating element; €oQlRY €a¥E AlsH, 1he gheve groove-shaped bypath
may be provided on the heating element cooling cover itself, for

example, o feintRertion with othermembey:(the substrate, £tq:),0kther aped
heating element cooling cover. in this case, the groove becomes a tube

bypashapeasa sesulidbatihe healing -elementeeoling caverisputieaetielzpe on
with the other member. In the case where the coolant container is

the aianged to-be +n-a-plurality of directions, and positions of the gas
accumulation part move along with the plurality of directions, the drawing

paths are preferably arrpnged gomaspanding to, respective PYsitions ofeating
the moving gas accumulation part. Since even in the case where the

el emeoalanicontainer-eran apparatysprovided with the ceglantcertainer is ement
placed in any

cooling cover. Also, the above grocove-shaped bypath may be
provided on the heating element cooling cover itself, for
examplile, on a jeoint porticon 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.

In the case where 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 corresponding to
respective positions of the moving gas accumulation part.

Since even in the case where the coolant contalner or an

apparatus provided with the cooclant container is placed in any

direction, gas accumulation can be removed.



direction, gas accumulation can be removed. 6 Therefore, the degree of
freedom of designing the apparatus can be improved. According to an
embodiment, the coolant container is provided with an inlet for flowing in
the coolant and an outlet for flowing©ut the coolant; and the other end of
the drawing path opens near the outlet. According to another

Therembpdimenkdheiethes endof the dravingpathepensatapartwithed paratus
high flow rate of the coolant at the outlet. As a result that the drawing path

can Gpens.atapart 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 ap-airi regnained attheainaccuraulation pas cansbe dischargedfiom, s
the gas accumulation part through the drawing path due to the pressure

provdifferenee. ttmbediments-ef the-presentdnveptionds notdimited to, the -ng  an
above and, for example, the other end of the drawing path may open at a

out leewrsiream part:of an air acsumylationpast. AWhen the floweate ghthe, s e
coolant at downstream of the air
drawing path opens near the outlet.

According to another embodiment, the other end of the
drawing path opens at a part with a high flow rate of the
coolant at the cutlet.

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 alr 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.

Embodiments of 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 o¢f the coolant at downstream of the air
accumulation part is not higher than that at the air
accumulation part, a pressure of the coclant flowing

downstream of the air accumulation part is lower than



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 7 that of the coolant flowing near the air accumulation part due
to a pressure drop caused by a flow of the coolant. Therefore, an air
staying at the air accumulation part can be discharged from the air

t ha taecumulation pad-thropgbdhe grawing paik due 0 the RreSHeon part due
difference. According to another embodiment, the heating elements are a

to aplurality obbeating-elementsimeyntedrana substrate; and 1thecootla refore,
container is a heating element cooling cover attached in an airtight way to

an aone surfacenar both sudacesrofathesubstraiesto gaver thesheatingdi scharged
elements. Here, the "heating element” means those generate heat among

fromelements eomposing arcelestris:circuit anehakindntheraelis ROt cath due to
particularly limited. As a specific example of the heating element, an IC

the deveeyete. mayhermentioned. The heating element is mounted on a
substrate (for example, a print substrate and a ceramic substrate, etc.)

withcothef elements corpesingrabaleetic-GirctitebWdiot ally clements are
a plurality of heating elements mounted on a substrate; and
the coolant container is a heating element c¢ooling cover
attached in an airtight way to one surface or both surfaces of
the substrate to cover the heating elements.

-Here, the "heating element" means those generate heat
among elements compesing an electric c¢ircuit 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 element 1s mounted on a substrate (for
example, 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 1is assumed that when the heating element,
such as an IC device, i1s connected to an endeocergic/exocergic

member, the member is also included in



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/exoergic member, the
member is also included in 8 the "hegating element”. Also, the "heating
element cooling cover" is a cover capable of circulating a coolant therein

the bybetnhattacheddnra substrate or by itself and also includes a concept
of a case. When it is a case, the shape may be made to include the

wholeosubstrate. Thedeatiny elemgat ooling cover may-he-attaghed 10 ~over
one surface or both surfaces of a substrate depending on whether heat

capaBlements arermounted-en ene-surfage-orboth suragas ofcthesubstratecq <o
According to another embodiment, a plurality of the heating elements are

a sasangedondhe supstratecthe caalant: containeris prewded with-parfition, ¢ 5

walls; and the partition walls are provided to form a flow route for the
caseComtarti1o i fow soespondjng-te-ansaaagenmentaf theplurality of,c1ude the
whole substrate.

The heating element cooling cover may be attached to cne
surface or both surfaces of a substrate depending on whether
heat elements are mounted on one surface or both surfaces of
the substrate.

According to another embodiment, 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 form a flow route for the coolant to
flow corresponding to an arrangement of the plurality of
heating elements.

According to another embodiment, there is provided 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,



heating elements. According to another embodiment, there is provided 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. 8a Acgpiding to an embodiment, there is

provided an IC device testing apparatus having the configuration of

circulating the coolant to make it contact the heating 9 elements mounted

on the substrate, comprising the gas collecting device. BRIEF

DESERIPTHON ©F DRAWENGSdThese-gnd etherobjects anefeativgs ofn  1C

the present invention will become clearer from the following description
deviekthe preferied embggiments givenwithireferencedo thecattachedat ion  of

drawings, in which: FIG. 1 is an overall view from the side of an IC device
circtesting apparaius somprising.a iest bead acearding ta-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
elenaseetionabviewealongthe lingA-A BubKs.» 31a0d FIGoAGy aRd RIG. 4Bis  gas

a sectional view along the line B-B in FIG. 4A, and FIG. 4C is a sectional
col1¥ewialangithe tire C-Cin FIG. 4A; FIG. 5A and FIG. 5B are views of a

bypath in the cover according to the same embodiment, wherein FIG. 5A

10 is a view from the back of a part of the cover, and FIG. 5B is a

sectional view of a part of the cover (a sectional view along the line D-D
RRIEN IS 4L) pFiGy 6ArantkEE .68 are views showing acover and a 5

substrate according to another embodiment of the present invention,

wihiereir: FIGnBA isensectionat views ang-kdG. 6B is aadewdiomthe fraftie sent

and

invention will become clearer from the following description

of the preferred embodiments given with reference to the
attached drawings, in which:

FIG. 1 1g an overall wview from the side of an IC device
testing apparatus comprising a test head according to an
embodiment of the present invention:

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

FiG. 3 1is 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 1s a sectional view along the line A-A in FIG.
3 and FIG. 4C, and FIG. 4B is a sectional view along the line
B~B in FIG. 4A, and FIG. 4C is a sectional view along the line
C~-C in FIG. 4A4;

FIG. BA and FIG. 5B are views of a2 bypath in the cover

according to the same embodiment, wherein FIG. 5A



FIG. 7A and FIG. 7B are views of end portions_of the byp_ath in th_e cover
according to the same embodiment, 10 whgrein FIG. 7A Is a sectl(_)nal
view near the base end portion of the bypath, and FIG. 7B isa sectional
view of a terminal end portion of the bypath. BEST MODE FOR

CARRYINGQUF BriBdNVENTION 15:[Firs) b%dlim]ggg Below, afirst, 16

embodiment of the present invention will be” explained

drawibgsiAs shewstinEIlS. L, atesthead %éalcgogdlin

embodiment is arranged in an exchangeab

asedon the "
S)% thceo Present
e way In % a space“poﬂrﬁon

20 prevideddelowa Q@ngl%gﬁqugle%'&ggllyb cgn Q%Ct‘?t"ch a 4t§§ter body

3 via a cable 30. As shown in

G. 2 and FIG. 3, a contact portion 10 is

provided on topof the test-heag:1, and %E‘rge‘%éa%% %@&ef%eggng;%gmﬁa and a

mounted on sockets 101 of the contact 25 portion

roug

formedibs the hangierZ-and 1. éugjﬁfgt@}qs;[? %%egg%{grgrfeggr%%lf rl%héaf fRoesent

successively conveys pre-test IC devices to the con
testheatkhrion, wherein FIG. 62 is 1 sectional view, and FIG.

10

15

Z0

25

€B is a view from the front; and

FIG. 7A and FIG. 7B are views of end portions of
the bypath in the cover according to the same embodiment,
wherein FIG. 7A is a sectional view near the base end
pertion of the bypath, and FIG. 7B 1is -a sectional view of

a terminal end portion of the bypath.

BEST MODE FOR CARRYING OUT 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
@ space portion 20 provided below a handler 2 and
electrically connected to a tester body 3 via a cable 20.

As shown in FIG. 2 and FIGC. 3, a 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



presses the conveyed IC devices against the sockets 101 5 of the contact
portion 10 and, after a test of the IC devigg is conducted by a signal from
the tester body 3 via the test head and the cable 30, sorts and stores the
post-test IC devices in accordance with the test results. The configuration
of thedhaneiters2 is-aotpartigularly 10 limited. As the handler 2, well known
handlers can be used, for example, a heat plate type handler comprising

a conveyor forcanveymngrespaciiveslCdevices.a heat, plate far- applying
high temperature thermal stress to the 15 IC devices, a supply tray,
classifieationstray, andother predeternined irays; anda.chamber types 1,
handler comprising a storage section for storing customer trays loaded
with pre-testandhposidestic: devicesialoader section forrgloading dhe 101
IC devices loaded on the 20 customer tray to a test tray and sending the

iC devices doadad anthedestteay tocthe.chamberdorton,.a chambet . 1c
section for conducting a test by applying predetermined thermal stress to
the If=gleviees, ancham uplaader segtian; Jortaking.Qutthe posttest IG 4. 3
devices from the chamber

iD

15

20

25

via the test head and the cable 30, sorts and stores the
post-test IC devices in accordance with the test results.
The configuration of the handler 2 is not particularly
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 travys
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 trayv and sending the IC devices
loaded on the test tray to the chamber portion, a chamber
section for conducting a test by applying predetermined
thermal stress to the IC devices, and an unloader section
for taking out the post-test IC devices from the chamber

section, classifying and storing the same; etc.



25 section, classifying and storing the same; etc. 12 The contact portion
10 of the test head 1 comprises, as showr4n FIG. 2 and FIG. 3, sockets
101, a socket board 102 attached with the sockets 101 on its upper
surface, and a performance board 104 arranged below the 5 socket board

102 and electdcalhreonnecied-1q the sqcket board 102.via acable égﬁprises ,
e

The sockets 101 are loaded with IC devices to be tested in a detachab

way thedhotleviges tothe testedjloaded on the sockets 101 are appliad.a

test electric 10 signal from the tester body 3, and responding signals in

respoose thereto teag-fromthesIG devices o e tested) jarg, sent to Hkﬁper

tester body 3, consequently, performance and functions, etc. of the

deviees t:be festad aze Jestad-15.A plyrglity of ?B‘QStrﬁ%ﬁé%rh&gtbelow the

substrates, pin cards) are provided inside the test head 1, an

perfermance beardd Odis eleetrically.¢onnectad to.the., substrates 4,10 . ..
the present embodiment, a pin holder 42 for
beard 102 via a cable 103.

The sockets 101 are loaded with IC devices to be
tested in a detachable way, the IC devices to be tested
loaded on the sockets 101 are applied a test electric

10 signal from the tester body 3, and responding signals in
respoense 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.

15 A plurality of substrates 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

20 holding a plurality of spring probe pins 41 is 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 beard 104, the substrate 4 and the

25 performance board 104 are electrically connected. Note



20 holding a plurality of spring probe pins 41 is 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 board 104, the substrate 4 and the 25 performance

board 104 areglectgalicannecled: Note 43 thatamethodpt. o o o

connecting the substrate 4 and the performance boar IS NO

to thisand ke, bey fpr.exypile; any sonnegiing method using a calle

and connector, etc. 5 On the other hand, a connector 43 is provi at a

lower,end portier, of the. substrate 4 and the, connector 43 is attached to a
back board 105 positioned ongﬁwe %ottomg%?%emt%% Read T The 2ab1€ and
substrate 4ds glectrically connected to the tester body 3 via the connector

43, the 10 back board 105 and the cable 30 extending to outside of the
test head 1. As explained aboye, the contact portion 10 of.the test head 1
1o e substrate™: W&%%ﬁatat =

is electrically connected to the tester BOS}C/} 3Via

the configuration ?HP%:E%?E head 1 s substrate 4 and the connector 43

1s attached to a back board 105 positioned on the bottom
of the test head 1. The substrate 4 is electrically
connected to the tester body 3 via the connector 43, the
10 back beoard 105 and the cable 30 extending to outgside 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
15 not limited to the example shown in FIG. 2 and FIG. 3 and
may be suitably modified within the range where an
electric signal for festing 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
20 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, ths sﬁbstrates 4 by the
number of 2 by 5 corresponding to the sockets by the
number of 2 by 5 are contained in the test head 1, but

25  the number of substrates 4 1s not particularly limited



15 not limited to the example shown in FIG. 2 and FIG. 3 and may be

suitably modified within the range where 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

20 agﬁc@rwﬂegeoe%e‘i%% %'af'&é%é@%d?ﬁggbﬁgga%?%%}rb énté‘ﬁ?y‘fm%% og

provided in parallel with t & hack boar e presen

embadiment, the ggbg@a 4 hy the. number of 2 by 5 corresponding to
the sockets by the numbtgﬁgf 5‘%?/%%% c“:‘"g}n ained in the test head 1, but

25 the number %fh%%tr%e d':s.n%hpaér?ti}!gul__g% Iimgtgd 1a4 P?Egrrggy é)g R

suitably determined in accordance with the number, étc. of the sock

I01. As shown in FIG, 4A and FIG. 4B, a plurality. of IC deyices 44 are .
4 5 %éiﬁugteg 1Tt C% el ?ﬁﬁ&ﬁﬁ%nto the

mounted in matrix in t rections o the ﬁéihtf?eft‘; fg“p and

ot es,of-the trate.4. In.the present embodiment, IC devices
@ ik%%@ﬂﬁ %ngL nd botp?ﬁ)on bé%p SFrfg%?ﬁeogugﬁﬁﬂe

44 by the number of 5 by x are moun éd on each surface of b
Godtbenuben of vt (oY ki e paeay IRl IR 0, 4 oy
the number cf 5 by 4 are mounted on each surface of the
substrate 4, but the number of the IC devices 44 is not
particularly limited. The IC devices 44 are heating
10 elements which operate and generate heat when testing the
IC devices to be tested mounted on the sockets 101.

Cn both surfaces of the substrate 4, a cover 5 for
covering all IC devices 44 mounted oh one surface of the
substrate 4 is attached. As shown in FIG. 4B, FIG. 4C and

15 FIG., 52, 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.

On one side wall portien of the cover 5, a coolant

inlet portion 51 and a coolant ocutlet portion 52 are

20 provided and they are connected to conduits 6,
respectively. The conduits 6 are connected to a coolant
circulator {not shown) capable of circulating and ccoling
the coolant, and the cooclant can circulate through the

conduits 6 and inside the cover 5 due to the coolant

25 circulator.



10 elements which operate and generate heat when testing the 1C
devices to be tested mounted on the sockeds 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

15 FIG. 5A, sealqpempbers, 55 7 pravided o the cover 5.al joint portigns
with the substrate 4, and the cover 5 is tightly sealed 6n the Suibstrate™s

by thesealmempets 55,Qn.anesside wall portion of éhoel%%vcefﬁf;]‘et 03%'/89%;;%

inlet portion 51 and a coolant outlet portion 52 are 20 providéd an

are conngetedto conduitsB, tespectively, The conduits 6 are 88?'1%%@8'% is

to a coolant circulator (not shown) capable o cwcula?mg and cooling "the

coolani-and (B cpolant 58n gieulale uough he conduits pand inside, ;- _

the cover 5 due to the coolant 25 circulator.”1 S shown In and

51G. 4G-a-hele as a.coplant inlet 5lh is formed on the goolg,%inle@t oaﬁ:ign

51 of the cover 5, and a hole as a coolant outlet 53h is" formed on thé

coolant.qutlet postion 32 Alsp,insidethe, . . . 1.+ is decided by the
partition walls 53.

In the present embodiment, as indicated by an arrow
in FIG. 4R, the coolant entering from the coolant inlet

10 51h 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. 48)

15 to cool IC devices 44 on the lowermost line (the fourth
line}, then, the coolant moves upward by one line in the
vertical direction, and moves in the horizontal directiocn
{in the right direction in FIG. 4AY to cool IC devices 44
o the third line. Then, the cooclant moves upward by one

20 tine in the vertical direction, moves in the horizontal
direction (in the left direction in FIC. 42) to cool IC
devices 44 on the second line, and finally flows out from
the coclant outlet 52h.

In the cover 5 with a cooclant flow route decided as

25  above, gas accumulation is liable to be generated above



5 cover 5, partition walls 53 as shown in FIG. 4A are formed and a flow
route of the coolant is decided by the pariigion walls 53. In the present
embodiment, as indicated by an arrow in FIG. 4A, the coolant entering
from the coolant inlet 10 51h moves in the horizontal direction (in the right

diredtion indGs44) 10 Toel IS devicas 44-0n ths -yppermost ling, (the first ..
line), moves downward in the vertical direction to the lowermost line,

moves fit theshegizoptat diregtien (n the left.diregtion.y.FIG. §A)Pg'%té)rt where
cool IC devices 44 on the lowermost line (the fourth line), then, the

coolgatsmavestpward by one linesimtbe: vertical dirgction. and maeves.in
the horizontal direction (in the right direction in FIG. 4A) to cool IC

devices 44 ren the thied line:hen: the,coolant moves Lpward Py, one 20
line in the vertical direction, moves in the horizontal direction (in the left

Blirection in FiG. 44) tp.eeoklG devicesi44.qn the second line, and finally,

flows out from the coolant outlet 52h. In the cover 5 with a coolant ﬁdw

route decitiedias; 25akoves gasacsymulationiis liable tobe genergted . < .
above
with the substrate 4 at the corner part near the coolant
inlet 51h of the cover 5. An upper end of the groove 54
opens at the gas accumulation part to form an opening 5S4a,

10 and a lower end of the grocve 54 opens near the coolant
outlet 52h to form an opening 54b. When the cover &
formed with such a groove 54 is tightly =sealed with the
substrate 4, as shown in FIG. 5B, a bypath B connecting
from the gas accumulation part to near the coolant outlet

15 52h is formed.

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

20 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



16 the coolant inlet 51h near the corner part (the upper left corner part in
FIG. 4A) of the cover S. A part where gas;accumulation is liable to be

generated will be referred to as a "gas accumulation part" below. 5 In the
present embodiment, as shown in FIG. 5A, a vertically extending groove

54 isdermed onajointfage . with the substrate 4 at the caorner part near .
the coolant inlet Slh of the cover 5."An upper é%é)gf fhe é—‘%eov[é%ozlf%%nélows

at the gas acsyaulation. g2t 4a,{erm a0.0pening 54, 10.and alower end

of the groove 54 opens near the coolant ‘outle orm &n opening - €8sHre

54b. When ¢he gower & formed,with.such a groaue 54 is tightly sealed with
the substrate 4, as shown inEFIG.%B, a%yga%%‘%or?ﬁg&%n% ro%f thé"==

o smii e e gl BT,

section area, length and shape, etc. of the groove a

R ML SR T s et
emb@@&ﬁe@fﬂﬁhQYQggﬁ%nt route at the upper end opening S4a
{gas accumulation part) of the bypath B is approximately
the same as that at the lower end opening 54b of the
bypath B, so that the flow rate 0f the coclant near the
10 upper end opening 54z (gas accumulation 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 coclant outlet 32h through the bypath B
15 {from the upper end opening 54a to the lower end opening
24b} due to a pressure difference between the upper end
opening 54a of the bypath B and the lower end opening 54b
0f the bypath B.
According to the cover § according to the present
20 embodiment, it is possible to effectively remove gas
accumulation te surely cool IC devices 44 mounted on the
substrate 4 as explained above without hindering the
degree of freedom on designing the coolant flow route.
As a result that gas accumulation can be accurately

25 eliminated as explained abbove, in an IC device testing



-was formed by the groove 54, but the present invention is not limited to
this and a bypath may be provided by usiqg a tube m(_ember. When a
coolant flows by the flow route decided by 25 the partition walls 53 of the
cover 5, a pressure of the 17 coolant lowers due to pressure drop as the

cool eam.t stream, sa that the coolant pressure .
ot the wer Snd Oumih SAb of T bynats E-badoried 1gner tar Fat "

the uppes f%%%mn%§4§n(9§aée?ff~?g@Uc'%,ti?@%g%f%%f t{‘ﬁebyfc?t%%gice 41

Note that a section area of the coolant route at the upper erid ‘open

54a daas pocymulationar, olihe Lypath B is geproximately the same

H r
as that at the lower end opening 54b of the bypath ‘Sothat the flow rate

i lation part)
of the coelant.neas the 10.unner end opening 54a (gas accumule
of the bypath}% and that at the lo e?%%t? J(:)peﬁﬁﬁgé% 6f1 thjém8§8§7t(ﬁ<%

sre approximately, hewsame. Tharefore,an airor bubble remainedin the
gas accumulation part is discharged to the cooﬁan(iJ outiet gﬁ‘ﬂ’ﬁroﬁﬁ_ﬁth@
bypath Byds {fromythe.upper end.gpening, 43 (o the lower end opening

[Second Embodiment]

Next, a heating element cooling cover according to
a second embodiment of the present invention will be

10 explained.

A cover 55 according to the present embodiment is
attached tc both surfaces of a same substrate 4 as the
substrate 4 in the first embodiment 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 gside
wall portion of the cover 58 is provided with a coolant
inlet portion 518 and a coolant outlet pertion 528, and
they are connected to conduité 6, respectively.

As shown in FIG. %A, 2 hole as a coolant inlet 518h

20 is formed on the coolant inlet portion 515 of the cover
53, and a hcle as a coolant outlet 52Sh is formed on the
coolant outlet portion 528. Note that a sectioﬁ area of
the coolant ocutlet 52Sh is small and four coclant outlets
528h are formed in the present embodiment. The section

25 area of the coolant ocutlet 528h is suitably set, so that



E.

54b) due to a pressure difference between the upper end opening 54a of
the bypath B and the lower end opening Eigb of the bypath B. According
to the cover 5 according to the present 20 embodiment, it is possible to
effectively remove gas accumulation to surely cool IC devices 44
mounied o 1he substiale 4asexplgined.ahavewihout indering the
degree of freedom on designing the coolant flow route. AS 4 reSGlt that

gas accumulalion can baagcuratels 25 Slityngted as explained ghove, In
an IC device festing 18 apparatus using the above co % a S|gn§1
propagation dejay amauntotap intemal.cicauit of the J¢.device 44.can s
be kept under a constant condition and timing atcuracy ot thé ?es]tlng
At e e S o e Nl e

etc. of the IC device 44 to be tested can be improved. ond

Fmbodiment] Next, 2 heating;element g%%'%n&%?oﬁffgmdi%%o The

second embodiment of the present invention w explained.

coolant flow route in the cover 58 according to the
present embodiment has the same configuration as that of

the coolant flow route in the cover 5 according to the

first embodiment.

10 In the cover 53 with a cooclant flow route decided

i ; I:-ﬁ“ V‘

as above, above the coclant 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
. &

accam@l@;ionzggxt); but“in some cases, near the upper

15 corner of the partition walls 535 (the upper right part

20

25

in FIG. 6R) positicned on the oppcsite side of the
coblant outlet portion 5285 in the coclant flow route for
IC devices 44 on the second line may alsc become a gas
accunuiation part (second gas accumulation part).

Also when considering the every cases of using the
cover 58 (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. BA) of
the cover 53 on the coolant inlet portion 518 / coolant

outlet portion 525 in the coolant flow route for the IC



A cover 5S according to the present embodiment is attached to both

surfaces of a same substrate 4 as the sufstrate 4 in the first embodiment
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-gaver5S is provided with agpolant. inlet partian 515.and g coolant. .. .

outlet portion 52S, and they are connected to conduits 6, respectively. As

ShOFng@ He. @‘%‘eaﬁ};@@ asa.coqlantinief SiSh; 20 is.formed. %Hﬁ corner in

coolant inlet portion 51S of the cover 5S, and a hole as a coolant outlet

52Shig forgaed gn dhe ;coplantputiet podion 525 Note thata section area

of the coolant outlet 52Sh is small and four coolant outlets 52Sh are

formeg in-the resent embodiment; The SSEU%%25§6§% offhe colapt .y,

outlet 52Sh is suitably set, so that 19 an air or bubble in a gas

Aaccumylation part.gan be, diseharged through.a later Sép'é‘i{'eedt'%&%h@ ine

tube 565. Also, inside the cover 5S, partition walls 53S as shown in FIG

6A greformed and a flaw.royte ot the 5 coalant is decided by the B%”'&'QQ
walls 535. The

accumulation part and fourth gas accumulation part).
The cover 55 according to the present embodiment is
provided with four bypath tubes 565 for connecting the
i0 first to fourth gas accumulation parts and the four
coolant outlets 528h as shown in FIG. 6B. A section area,
length and shape, etc. of the bypath tubes 568 are

suitably set, so that an air or bubble in gas

S ~accumulation parts can be discharged through the bypath.
15 tubes 565,

As shown in FIG. 7A, a base end portion of each of
the bypath tubes 565 opens at each air accumulation part
from the surface side of the cover 53 to form an opening
S563a as shown in FIG. 7A, and a terminal end portion of

20 each of the bypath tubes 563 opens at each coolant outlet
528h from the surface side of the cover 55 to form an
opening 568b as shown in FIG. 7B.

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

25 portion of the cover 53, but the present invention is not



coolant flow route in the cover 5S according to the present embodiment
has the same configuration as that of thesgoolant flow route in the cover 5
according to the first embodiment. 10 In the cover 5S with a coolant flow
route decided as above, above the coolant inlet SISh near the corner

part {thesupperdeft comer past infZlG, 64) of the caver, 55 hecames 2 0as .

accumulation part (first gas ~.r accumulation pfrt), but in"some cases,

neardbedippes 13 garner.of the paeitiop walls 53S (the ypper right pagtin, .. .
FIG. 6A) positioned on the opposite side of the coolant outlet portion 52S

in the£oolant flow route for IC devices 44 on the second line may also
become a gas accumulation part (second gas accumulation part). 20 Also

when considgring the eysty. cases afusing the, cover 5S,(substrate 4), 4
rotated by 90 degrees, 180 degrees or 270 degrees in the Iongituainaj1

glirection, pear the; lowergarnes part (the lower Jeft corner in FIG 6/A) of . . ¢

the cover 5S on the coolant inlet portion 51S / coolant 25 outlet portion
52Simthe-cealantilow reute forthe G cut1et s2sn having a small

section area becomes high. When the coolant outlet 525h
with the high coolant flow rate is connected to a
terminal énd portion of a bypath tube 568, a pressure at
10 the terminal end portion {opening 565b) of the bypath
tube 5685 becomes lower than that at the base end portion
(opening 56Sa) of the bypath tube 568. En air or bubble
remained.in a gas accumulation part is discharged from
the coolant outlet 52Sh through the bypath tube 568 (from
15 the opening 56Sa to the opening 563b) due to the pressure
difference.

Note that the coolant outlet 52Sh has a uniform
section area in the present embodiment, but an air or
bubble remained in the gas accumulation part can be
20 effectively removed by narrowing a middle part to provide
2 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 565 thereto.

According to the cover 585 according to the present

25 embodiment, it is possible to effectively remove gas



20 devices 44 on the fourth line and near the lower corner part of the
partition wall 53S (the lower right corner ig,, FIG. 6A) positioned on the
opposite side of the coolant inlet portion 51S / coolant outlet portion 52S
in the 5 coolant flow route for ?C devices 44 on the third line may also

e 38 BeC I O L T 9P B B LA on ene

fourth gas accumulation part). cover 5S acco the presen

embogiaenLiscpiovided il Joyl.bypath ubes, 563 for cannecting the 10

. n
first to fourth gas accumulation parts an ur coolant ou

show ) ELG. 6B seqlign area, langih and shape gle. of the bypath, .

tubes 56S are suitably set, so that anair 0 blein gas accum

part ] ischarged through the bypath. 15 tubes 565. As shown in ,
FIG%leElequ&ﬁ%;’ glplce gt:rhe c%‘%[)%lé 5% %hctclzj Jé% %Ber%lggt present

. TA, a base end portion of each o bypa

gach.air accumulation part _from the surface side of. the cover 55 to.form
- ROWA Th FIG. TA.Arid a el 8nd PO 020 =7

an opening 56Sa as shown in 0]

eaCQ«HéW%QXWP&”Q‘%%?Qg’ Ocpgr};eaj}negacgoctoa%%n& Qﬁé{[fleg{} degrees, 180

degrees or 270 degrees in the longitudinal direction, the
degree of freedom on designing the test head 1 can be
improved.

10 As a result that gas accumulation can be accurately
eliminated as explained above, in an IC device testing
apparatus using the above cover 53, a signal propagation
delay amount of an internal circuit of the IC device &4
can be kept under a constant condition and timing

15 accuracy cof the testing apparatus can be improved.
Accordingly, test guality 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

20 the present invention. Accordingly, respective elements
discleosed in the above embodiments include all
modifications in designs and eguivalents belonging to the
technical field of the present invention.

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

25 for the coclant to flow back and forth between inside the



52Sh from the surface side of the cover 5S to form an opening 56Sb as
shown in FIG. 7B. Note that the bypath tupes 56S in the present
embodiment are provided to be buried in the surface 25 portion of the
cover 5S, but the present invention is not 21 limited to this and the bypath

tubesray-bg providedda Jbe putan the surfage of thecquer 5&8%@5&% 4

the cover 5S. When a coolant flows by the flow route decided by 5 the
partition walls:535 ehihe:canss 55, tha flgwTale,of e COpaLEbINe o,y ace
coolant outlet 52Sh having a small section area becomes high. When the
coolant autlet HASh- with.the high coolant flow rate is connected to a

terminal end portion of a bypath tube 565, a pressure at 10 the terminal

end portion fopening 58Sb).afthe hypath tube 565 hecomes lower than

that at the base end portion (opening SGSaa) of the b%iatﬁntu%e ‘éﬁgég%%nt

gir ophubbleqsemained ina gasacewnulation partis discharged from, the .
coolant outlet 52Sh through the bypath tubg}%s (frolrh 15 thegoig:)enﬁlgz-lap‘(:i*er
56Sa to the opening 56Sb) due to the pressure

Industrial Applicability

As explained above, according to a gas collecting
10 device, a test head and an IC device testing apparatus of
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

15 elements mounted on a substrate has to be surely cooled.



difference. Note that the coolant outlet 52Sh has a uniform section area in
the present embodiment, but an air or bubble remained in the gas
accumulation part can be 20 effectively removed by narrowing a middle
part to provide a part with a small sectiod‘rea (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 cover5S according to the present 25
embodiment, it is possible to effectively remove gas 22 accumulation to
surely cool IC devices 44 mounted on the substrate 4 as explained above
without hindéring the §8Gree o ffé8doiA ohedesignifg thié ¢edlarnt flows
route. Particularly, since the cover 5S according to the present 5
embodimé&Rtis Capable 6 rémoving Hiradcuriulaticn eventwheh used in

sta(t:(;sroil lzeigg rotated py 90 Iaee%rees, 180, degrees or 270 degrees in the
longituditial direction, the”d8gree of fredtioti on"d&Signing theteSERddd: ¢

can b {mproved: 10 45,3 Lesut that gas accumulation can be accurately,
space of said coolant container, comprising
a gas collecting mechanism for drawing the
gas existing in the internal space of said coolant
container to discharge teo outside of said coolant
container, wherein:
said gas collecting mechanism is provided
with a drawing path;
cne end of said drawing path opens at a
concave corner part as a gas accumulation part in
the internal space of said coolant container,
said concave corner part being formed by side
walls or partition walls of said coolant
centalner; and
the other end of said drawing path opens
at a discharge portion of the coolant in said

coclant centainer.



eliminated as explained above, in an IC device testing apparatus using
the above cover 5S, a signal propagation delay amount of an internal
circuit of the IC device 44 can be kept ugggr a constant condition and
timing 15 accuracy of the testing apparatus can be improved.
Accordingly, test quality on timing accuracy, etc. of the 1C device 44 to be
tested can be improved. The embodiments explained above are for easier
understanding of the present invention and not to limit 20 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 formedpa ajsubstrate £ 25-fgr the-ceelanttasflew backrand,
forth between inside the 23 cover 5, 5S attached on one surface of the
substratel4 ahe inside the doversb; 55 attached to the:ather suface of
the substrate 4. Also, the test head 1 according to the present5
embodiatent TRy be used for a prover instead of a handler



2. Industrial Applicability As explained above, according to a gas collecting
10 device, a test head and an IC device testing apparatus of 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 15 elements
mounted on a substrate has to be surely cooled. 24 CLAIMS 1. A gas
collecting device provided with a coolant container for containing a
coolant and circulating said coolant to make it contact an heating
element, for3collectingsa gas existingdn angntesral-space of saig-caolant,
container, comprising a gas collecting mechanism for drawing the gas

existibgiin the internal spaceiof said edelant: containestadisehargestonad o

outside of said coolant container, wherein: said gas collecting mechanism
is pfovided roove shape on said coclant container.

4. The gas collecting device as set forth in
claim 1, wherein:
when said coolant container is used being rotated by 90
degrees increments in a longitudinal direction,
pesition of said gas accumulation part moves along
with said directions; and

sald drawing paths are arrangsd corresponding

to respective positions of said moving gas accumulation

part.

5. The gas cellecting device as set forth in
claim 1, wherein:
sald coolant container is provided with an

inlet for flowing in said coolant and an outlet for

flowing cut said coolant; and

sald other end of the drawing path opens near



with a drawing path; one end of said drawing path opens at a concave
corner part as a gas accumulation part in the internal space of said
coolant container, said concave corner part being formed by side walls or
partition walls of said coolant container; and the other end of said drawing
path opens at a discharge portion of the coolant in said coolant
container. 24a 2. The gas collecting device as set forth in claim "I,
wherein said drawing path is &tube-shaped bypath tube. 25 3. The gas
collecting device as set forth in claim 1, wherein said drawing path is a
bypathdorrréd €5 be a groove shape on said coolant container. 4. The
gas collecting device as set forth in claim 1, wherein: when said coolant
container is used being rotated by 90

e. The gas collecting device as set forth in

claim 5, wherein said other end of the drawing path opens



degrees increments in a longitudinal direction, position of said gas
accumulation part moves along with said directions; and said drawing
paths are arranged corresponding to respective positions of said moving
gas accumulation part. 5. The gas collegting device as set forth in claim
1, wherein: said 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 opeasmear 2ba,saidoutlet6.cLhe gascollgeting -1 4
device as set forth in claim 5, wherein said other end of the drawing path
opens 26« at a part with a high flow rate of said coolant at said outlet. 7.
The gas collecting device as set forth in claim 1, wherein:

7. The gas collecting device as set forth in
claim 1, wherein:
sald heating elements are 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.

2. The gas collecting device as set forth in
claim 1, wherein:
a plurality of said heating elements are
arranged on the substrate;
said cocolant container is provided with
partition walls; and
saild partition walls are provided to form a
flow route for said coolant to flow corresponding te an

arrangement of sald plurality of heating elements.

9. A test head, having a configuration of
circulating said coolant to make 1t contact the heating

elements mounted on the substrate, comprising the gas



said heating elements are a plurality of heating elements mounted on a
substrate; and said coolant container is a heating e'ement cooling cover
attached in an airtight way to one surface or both surfaces of said
substrate to cover said heating elements. 8. The gas collecting device as
set forth in claim 1, wherein: a plurality of said heating elements are
arranged on the substrate; said 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 heBing EIeARMSI Y I test head thAvRG éonfiguration: ob Tirclkating 1
said coolant to make it contact the heating elements mounted on the
subsfrﬁteg, ‘comprising the gas 27 collecting device as set forth in any one

of claims 1 to 8. .
10. An 1IC device testing apparatus having the

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 8.



10. An IC device testing apparatus having the configuration of circulating

said coolant to make it contact the heatirg% elements mounted on the

substrate, comprising the gas collecting device as set forth in any one of
claims 1 to B. ABSTRACT A heating element cooling cover 5 for covering

IC devices 44 mounted on a substrate:4 rwherein a coolant is circulated

to be able to contact the IC devices 44, and a groove 54 (bypath) is

provided for an air and the coolant to flow from a gas accumulation part

where gas accumulation is liable to be generated inside the heat element
cooling covét 5 ftF& pBSitiBnWere theceitsutatigédolanteomesvering IC
downstream of the gas accumulation portion. According to the heat

elenf&nt €681t c AV 5° as Hecanfland edir bd efféetivelynremoverlant is
as a result that the air in the gas accumulation part can pass through the
%ypéﬁﬁcuiated to be able to contact the IC devices 44, and a

groove 54 (bypath) is provided for an alr and the coolant
to flow from a gas accumulation part where gas
accumulation is liable to be generated inside the heat
element cooling cover 5 to a position where the

10 circulating coolant comes downstream of the gas
accumulation pértion. According to the heat element
cooling cover 5, gas accumulatiocn can be effectively
removed as a result that the air in the gas accumulation

part can pass through the bypath.

15



