
1  DESCRIPTION GAS COLLECTING DEVICE, TEST HEAD AND IC
DEVICE TESTING APPARATUS 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 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
2 and a coolant circulates by a predetermined route in
the  sealing case (for example, the Japanese
Unexamined Patent  Publication No. 10-51169 and the
Japanese Unexamined Patent Publication No. 10-303586).
5 In such a heating element mount device, when gas
accumulation generates in the coolant route, heating
elements in that part cannot be cooled. Therefore, to
prevent generation of gas accumulation, it is general
that a coolant inlet portion is provided at a lower 10
portion of the sealed case and a coolant outlet
portion  is provided at an upper portion of the sealed
case to  flow the coolant from the bottom to top and
an air  existing in the coolant route is discharged
with the  coolant by utilizing own buoyancy. 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 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
25 viscosity of the coolant, the gas accumulation that
an 3 air or bubble stay may be hard to be eliminated
in some  cases even when partition walls are suitably
designed. IC devices adjacent to a gas accumulation as
above  is under a different cooling condition from a 5
predetermined condition and the internal temperature
changes, so that a signal propagation delay amount of
the  IC internal circuit changes along with the change
of the  internal temperature. As a result, in a system
requiring  timing accuracy of a testing apparatus,
particularly in 10 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 15
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 a gas  collecting device provided with a
coolant container for  20 containing a coolant and
circulating the coolant to make  it contact an heating
element, for collecting a gas existing in an internal
space of the coolant container,  comprising a gas
collecting mechanism for drawing the gas  



existing in the internal space of the coolant
container 25 to discharge to outside of the coolant
container (an  invention 1). 4 According to the above
invention (the invention 1),  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 5 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 as above, for example in an IC device
testing  10 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, 15 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
20 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 25 container can be.
discharged from the coolant container 5 with the
coolant through the drawing path. In the above
invention (the invention 2), the  drawing path may be
a tube-shaped bypath tube (an  invention 3) or may be
a bypath formed to be a groove 5 shape on the coolant
container (an invention 4). The tube-shaped bypath may
be provided inside the  heating element cooling cover
or may be outside of the  heating element cooling
cover. Also, the above groove- shaped bypath may be
provided on the heating element 10 cooling 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 above invention (the invention 2), 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
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 coolant container is placed  25 in
any direction, gas accumulation can be removed. 6
Therefore, the degree of freedom of designing the
apparatus can be improved. In the above invention (the
invention 2),  preferably, the coolant container is
provided with an  5 inlet for flowing in the coolant
and an outlet for flowing out the coolant; and the
other end of the drawing  path opens near the outlet
(an invention 6). In the above invention (the
invention 6),  preferably, the other end of the
drawing path opens at a  10 part with a high flow rate
of the coolant at the outlet  (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 15 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  



20 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 coolant
at downstream of  the air accumulation part is not
higher than that at the  air accumulation part, a
pressure of the coolant flowing 25 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 5 accumulation
part through the drawing path due to the  pressure
difference. In the above invention (the invention 1),
the  heating elements are a plurality of heating
elements  mounted on a substrate; and the coolant
container is a 10 heating element cooling 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  15 kind thereof is not
particularly limited. As a specific example of the
heating element, an IC device, etc. may be  mentioned.
The heating element is mounted on a substrate (for  



example, a print substrate and a ceramic substrate,
etc.)  20 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 25
endoergic/exoergic member, the member is also included
in 8 the "heating element". Also, the "heating element
cooling cover" is a  .cover capable of circulating a
coolant therein by being  attached to a substrate or
by itself and also includes a 5 concept of a case.
When it is a case, the shape may be  made to include
the whole substrate. The heating element cooling cover
may be attached  to one surface or both surfaces of a
substrate depending  on whether heat elements are
mounted on one surface or 10 both surfaces of the
substrate. In the above invention (the invention 1),
preferably, a plurality of the heating elements are
arranged on the substrate; the coolant container is
provided with partition walls; and the partition walls
15 are provided to form 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
20 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  25 circulating
the coolant to make it contact the heating 9 elements
mounted on the substrate, comprising the gas
collecting device (the inventions 1 to 9) (an
invention  11). 5 BRIEF DESCRIPTION OF DRAWINGS These
and other objects and features of the present
invention will become clearer from the following
description of the preferred embodiments given with
reference to the attached drawings, in which: 10 FIG.
1 is an overall view 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
sectional view from the front showing  an outline of
the configuration of the test head 15 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  20 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  sectional
view along the line B-B in FIG. 4A, and FIG. 4C  is a
sectional view along the line C-C in FIG. 4A; 25 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 in FIG. 4C); FIG. 6A
and FIG. 6B are views showing a cover and a  5
substrate according to another embodiment of the
present  invention, wherein FIG. 6A is a sectional
view, and FIG.  6B 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,
10 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 OUT THE INVENTION  15 [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  20 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, 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 25 portion 10 through an opening formed on
the handler 2 and 11 subjected to a test. The handler
2 successively conveys pre-test IC  devices to the
contact portion 10 of the test head 1,  presses the
conveyed IC devices against the sockets 101 5 of the
contact portion 10 and, after a test of the IC  device
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 the handler 2 is not
particularly 10 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 15 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 20. customer tray to a test tray 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 25 section,
classifying and storing the same; etc. 12 The contact
portion 10 of the test head 1 comprises,  as shown in
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 electrically connected to the
socket  .board 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
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. 



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
board 104, the substrate 4 and the 25 performance
board 104 are electrically connected. Note 13 that a
method of connecting the substrate 4 and the
performance board 104 is not limited to this and it
may  be, for example, any connecting method using a
cable and  connector, etc. 5 On the other hand, a
connector 43 is provided at a  lower end portion of
the substrate 4 and the connector 43  is 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
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  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 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 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 5 are contained in the test head 1,
but  25 the number of substrates 4 is not particularly
limited 14 and may be suitably determined in
accordance with the  number, etc. of the sockets 101.
As shown in FIG. 4A and FIG. 4B, a plurality of IC
devices 44 are mounted in matrix in the directions to
the  5 right, left, top and bottom on both surfaces of
the substrate 4. In the present embodiment, IC devices
44 by  the number of 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. 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, 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 portion of
the cover 5, a coolant  inlet portion 51 and a coolant
outlet 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 cooling  the coolant, and
the coolant can circulate through the  conduits 6 and
inside the cover 5 due to the coolant 25 circulator.
15 As shown in FIG. 4A and FIG. 4C, a hole as a
coolant inlet 51h is formed on the coolant inlet
portion  51 of the cover 5, and a hole as a coolant
outlet 52h is  formed on the coolant outlet portion
52. Also, inside the 5 cover 5, partition walls 53 as
shown in FIG. 4A are  formed and a flow route of the
coolant is decided by the  partition 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
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) 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 direction  (in the right direction in FIG.
4A) to cool IC devices 44  on the third line. Then,
the coolant moves upward by one 20 line in the
vertical direction, moves in the horizontal  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 as  25 above, gas accumulation is liable
to be generated above 16 the coolant inlet 51h near
the corner part (the upper  left corner part in FIG.
4A) of the cover 5. 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. SA, a  vertically
extending groove 54 is formed on a joint face  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 54a, 10 and a lower end of the groove 54 opens
near the coolant  



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 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  groove 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 17 coolant lowers due
to pressure drop as the coolant flows  from upstream
to downstream, so that the coolant pressure  at the
lower end opening 54b of the bypath B becomes lower
than that at the upper end opening 54a (gas 5
accumulation part) of the bypath B. Note that a
section  area of the coolant route at the upper end
opening 54a  (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 of
the coolant near the 



10 upper end opening 54a (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 coolant outlet 52h through
the bypath B 15 (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  .20
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 flow
route. As a result that gas accumulation can be
accurately  25 eliminated as explained above, in an IC
device testing 18 apparatus using the above cover 5, 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. 5 Accordingly, test quality
on timing accuracy, etc. of the  IC device 44 to be
tested can be improved. [Second Embodiment] Next, a
heating element cooling cover according to  



a second embodiment of the present invention will be
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
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 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 51S of the
cover  5S, and a hole as a coolant outlet 52Sh is
formed on the  coolant outlet portion 52S. Note that a
section area of  the coolant outlet 52Sh is small and
four coolant outlets  52Sh are formed in the present
embodiment. The section 25 area of the coolant outlet
52Sh is suitably set, so that 19 an air or bubble in a
gas accumulation part can be discharged through a
later explained bypath tube 56S. Also, inside the
cover 5S, partition walls 53S as  shown in FIG. 6A are
formed and a flow route of the 5 coolant is decided by
the partition walls 53S. The  coolant flow route in
the cover 5S 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 5S 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  5S becomes a gas
accumulation part (first gas  accumulation part), but
in some cases, near the upper 15 corner of the
partition walls 53S (the upper right part  in FIG. 6A)
positioned on the opposite side of the  coolant outlet
portion 52S in the coolant flow route for  IC devices
44 on the second line may also become a gas
accumulation part (second gas accumulation part). 20
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 5S on the coolant inlet portion
51S / coolant 25 outlet portion 52S in the coolant
flow route for the IC 20 devices 44 on the fourth line
and near the lower corner  part of the partition wall
53S (the lower right corner in  FIG. 6A) positioned on
the opposite side of the coolant  inlet portion 51S /
coolant outlet portion 52S in the 5 coolant flow route
for IC devices 44 on the third line  may also become a
gas accumulation part (a third gas  



accumulation part and fourth gas accumulation part).
The cover 5S according to the present embodiment is
provided with four bypath tubes 56S for connecting the
10 first to fourth gas accumulation parts and the four
coolant outlets 52Sh as shown in FIG. 6B. A section
area,  length and shape, etc. of the bypath tubes 56S
are  suitably set, so that an air or bubble in gas
accumulation parts can be discharged through the
bypath  15 tubes 56S. As shown in FIG. 7A, a base end
portion of each of  the bypath tubes 56S opens at each
air accumulation part  from the surface side of the
cover 5S to form an opening  56Sa as shown in FIG. 7A,
and a terminal end portion of 20 each of the bypath
tubes 56S opens at each coolant outlet  52Sh from the
surface side of the cover 5S to form an  opening 56Sb
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 5S, but the
present invention is not 21 limited to this and the
bypath tubes may be provided to  be put on the surface
of the cover 5S or inside the cover  5s. When a
coolant flows by the flow route decided by 5 the
partition walls 53S of the cover 5S, the flow rate of



the coolant at the coolant outlet 52Sh having a small
section area becomes high. When the coolant outlet
52Sh  with the high coolant flow rate is connected to
a  terminal end portion of a bypath tube 56S, a
pressure at 10 the terminal end portion (opening 56Sb)
of the bypath  tube 56S becomes lower than that at the
base end portion  (opening 56Sa) 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 15 the opening 56Sa
to the opening 56Sb) 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  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 5S 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 hindering the  degree of freedom on designing
the coolant flow route.  Particularly, since the cover
5S according to the present 



5 embodiment is capable of removing air accumulation
even  when used in states of being rotated by 90
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 5S, a signal
propagation  delay amount of an internal circuit of
the IC device 44  can be kept under a constant
condition and timing 15 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  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
formed on a substrate 4  25 for the coolant to flow
back and forth between inside the 23 cover 5, 5S
attached on one surface of the substrate 4  and inside
the cover 5, 5S attached to the other surface  of the
substrate 4. 



Also, the test head 1 according to the present 5
embodiment may 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 5 circulating said coolant to make it
contact an heating  element, for collecting a gas
existing in an internal  space of said coolant
container, comprising a gas collecting mechanism for
drawing the  gas existing in the internal space of
said coolant 10 container to discharge to outside of
said coolant  container. 15 20 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  25 claim 2,
wherein said drawing path is a tube-shaped  bypath
tube. 25 4. The gas collecting device as set forth in
claim 2, wherein said drawing path is a bypath formed
to  be a groove shape on said coolant container. 5 5.
The gas collecting device as set forth in  claim 2,
wherein: said coolant container is arranged to be in a
plurality of directions, and positions of said gas 10
accumulation part move along with said plurality of
directions; and said drawing paths are arranged
corresponding  to respective positions of said moving
gas accumulation  



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 said coolant and an
outlet for 20 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 25 claim 6,
wherein said other end of the drawing path opens 26 at
a part with a high flow rate of said coolant at said
outlet. 8. The gas collecting device as set forth in
5 claim 1, wherein: said 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  10 or both surfaces of said substrate to
cover said heating  elements. 9. The gas collecting
device as set forth in  claim 1, wherein: 15 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  20 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 25 elements mounted on the
substrate, comprising the gas 27 collecting device as
set forth in any one of claims 1 to 9 11. An IC device
testing apparatus having the  5 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. 


