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(57) ABSTRACT

An electrical connecting device is disposed between a circuit
board and a probe board opposing each other and used for
connection between electrical connection terminals provided
on the underside of said circuit board and electrical connec-
tion terminals provided on the probe board. In the electrical
connecting device, an electrical insulating board has at least
one of conductive earth patterns to be maintained at the earth
potential on at least one selected from groups including the
upside, underside and inside of the electrical insulating plate;
a connecting pin disposed in each through hole of a first group
is connected to the earth pattern, while a connecting pin
disposed in each through hole of a second group is electrically
separated from the earth pattern.
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Fig. 1
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Fig.2
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ELECTRIC CONNECTOR AND ELECTRICAL
CONNECTING APPARATUS USING THE
SAME

TECHNICAL FIELD

[0001] The present invention relates to an electrical con-
necting device for connecting electrical connection terminals
disposed between a circuit device and a probe board to be
provided on the circuit board and electrical connection ter-
minals provided on the probe board, and an electrical con-
necting apparatus using the same.

BACKGROUND

[0002] An electric performance test, i.e., test of a circuit
board (to be called “device under test” in the present inven-
tion) such as a semiconductor integrated circuit is conducted
by using an electrical connecting apparatus such as a probe
card provided in a tester.

[0003] There is one of such an electrical connecting appa-
ratus in which an electrical connecting device is disposed
between a circuit board and a probe board opposing each
other, and which electrical connection terminals provided on
the circuit board and electrical connection terminals provided
on the probe board are connected each other by means of the
electrical connecting device (Patent Document 1).

[0004] Insuch an electrical connecting apparatus, the elec-
trical connecting device includes an insulating board having a
plurality of through holes penetrating the insulating board in
its thickness direction, and a pogo pin is disposed in each
through hole as a connecting pin, the connection terminals of
the circuit board and the connection terminals of the probe
board being connected in one-to-one correspondence. The
probe board has a plurality of contacts which correspond to
the connecting pins in one-to-one relationship and which are
pressed against the electrical connection terminals of a device
under test.

[0005] The above-mentioned conventional electrical con-
necting apparatus conducts a test while pressing each contact
provided on the probe board against the connection terminal
of'the device under test, by supplying the power to the device
under test through the connecting pins and contacts and load-
ing signals from the device under test to the tester through the
contacts and connecting pins. When testing, the connecting
pins and contacts are divided into three kinds, that is, for
earth, for a positive or a negative source, and for signal and
used.

[0006] Patent Document 1—1Japanese Patent Appln. Public
Disclosure No. 8-139142

[0007] However, since the connecting pin has a large length
dimension, external noises tend to get mixed in a signal pass-
ing the connecting pin. Particularly, as an weak electric signal
from a device under test passes the connecting pin for signal,
it is not possible to conduct an accurate test of the device
under test if a noise gets mixed in such an imperceptible
electric signal.

BRIEF SUMMARY

[0008] An object of the present invention is to restrain
external noises from mixing in an electric signal passing a
connecting pin for signal.

[0009] An electrical connecting device according to the
present invention is disposed between a circuit board and a
probe board opposing each other and used for connection of
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electrical connection terminals provided on the underside of
the circuit board and electrical connection terminals provided
on the upside of the probe board.

[0010] Such an electrical connecting device includes: an
electrical insulating plate having at least a first and a second
groups each including a plurality of through holes penetrating
said electrical insulating plate in its thickness direction; and a
plurality of conductive connecting pins, each ofthe pins being
disposed in each through hole, and having the upper end
portion projecting from the insulating plate in the upward
direction and the lower end portion projecting from the insu-
lating plate in the upward direction.

[0011] In the above-mentioned electrical connecting
device, the electrical insulating plate further has at least one of
conductive earth patterns on at least one of the upside, under-
side and inside of said electrical insulating plate; the connect-
ing pin disposed in each through hole of said first group is
connected to said earth pattern; and the connecting pin dis-
posed in each through hole of said second group is electrically
separated from said earth pattern.

[0012] The insulating plate may has the earth pattern
formed on each of the upside, underside, and those earth
patterns may be electrically connected to each other.

[0013] The insulating plate may further include a conduc-
tive film formed in the inner surface of at least one of the
through holes of the first group and connected to the earth
pattern, and the connecting pin disposed in each through hole
of'the first group may be in contact with the conductive film.
[0014] The insulating plate may has the earth pattern
formed on each of the upside and underside of the electrical
insulating plate, and those earth patterns may be electrically
connected to each other.

[0015] The electrical connecting device may further have a
capacitor accommodated in at least one of the lower part, the
inner part and the upper part of the electrical insulating plate,
and each capacitor may be electrically connected to the con-
necting pin disposed in a part of the through hole of the
second group and to the earth pattern.

[0016] Each connecting pin may be provided with: a cylin-
drical member; a first pin member disposed at one end portion
of the cylindrical member movably in the longitudinal direc-
tion; and a compression coil spring disposed within the cylin-
drical member to energize the first pin member in a direction
that its tip end portion projects from the one end portion of the
cylindrical member.

[0017] Each connecting pin can be further provided with a
second pin member disposed at the other end portion of the
cylindrical member movably in the longitudinal direction of
the cylindrical member, and the compression coil spring may
be disposed between the first and second pin members to
further energize the second pin member in a direction that its
tip end portion projects from the other end portion of the
cylindrical member.

[0018] Theelectrical connecting apparatus according to the
present invention is used for connecting the tester to the
electrical connection terminals of the device under test to
undergo an electrical test by the tester.

[0019] Such an electrical connecting apparatus comprises:
a circuit board with a plurality of wiring circuits to be con-
nected to the tester and an electrical connection terminal of
each wiring circuit formed on the underside; a flat plate-like
probe board having an upside and an underside, the upside
opposing the underside of the circuit board, having on the
upside a plurality of electrical connection terminals opposing
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the connection terminals of the circuit board, a plurality of
contacts provided on the underside of the probe board, each
contact being connected to the connection terminals of device
under test, and the tip end portion of each contact being able
to abut the connection terminals of said probe board; and an
electrical connecting device as mentioned above which is
disposed between the circuit board and the probe board to
connect the connection terminals of the circuit board to the
corresponding contacts.

[0020] The electrical connecting apparatus can further
comprise: a support member disposed on the circuit board,
and a thermal deformation restraining member disposed on
the support member so as to restrain thermal deformation of
the support member and having a thermal expansion coeffi-
cient greater than that of the support member.

[0021] The thermal deformation restraining member may
be combined with the support member by a plurality of screw
members penetrating the thermal deformation restraining
member.

[0022] Inthe foregoing electrical connecting apparatus, the
electrical connecting device may be supported on the support
member through a plurality of screw members penetrating the
electrical connecting device and the circuit board to be
screwed into the support member.

[0023] The electrical connecting apparatus may further
comprise: a base ring having a central opening to receive the
electrical connecting device and disposed on the underside of
the circuit board; and a fixed ring having a central opening to
receive the probe board and disposed on the underside of the
base ring by means of a plurality of screw members penetrat-
ing the fixed ring and screwed into the base ring, and the probe
board may be sandwiched between the base ring and the fixed
ring.

[0024] Thebaseringand the fixed ring may be supported on
the support member through a plurality of the screw members
penetrating the support member and the circuit board and
screwed into the base ring.

[0025] The electrical connecting device according to the
present invention has a conductive earth pattern on at least
one selected from a group including the upside, underside and
inside of the electrical insulating plate, the connecting pin
disposed in each through hole of a first group is connected to
the earth pattern, and the connecting pin disposed in each
through hole of a second group is electrically separated from
the earth pattern.

[0026] Thus, the connecting pin disposed in each through
hole of the second group is electrically shielded from its
external by the earth pattern, so that, for example, the con-
necting pin disposed in each through hole of the first group
can be used as a connecting pin for earth, and the connecting
pin disposed in each through hole of the whole or a part of the
second group can be used for a signal. As a result, according
to the present invention, external noises are restrained and
prevented from mixing into an electrical signal passing the
connecting pin for signal.

[0027] If the earth pattern is formed on each of the upside
and underside of the insulating plate, external noises are
surely restrained and surely prevented from mixing into an
electric signal passing the connecting pin for signal.

[0028] If the electrical insulating plate further includes a
conductive film formed on the inner surface of each through
hole of the first group, and if the connecting pin disposed in
each through hole of the first group is in contact with the
conductive film, the conductive film can be used as the wiring
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for connecting the connecting pin disposed in each through
hole of the first group to the earth. As a result, it is no longer
required to newly form the wiring for connecting the earth
connecting pin to the earth.

[0029] Ifthe earth pattern is formed on each of the upside,
underside and inside of the electrical insulating plate, mixing
of external noises into an electric signal passing the signal
connecting pin is more surely restrained and more surely
prevented.

[0030] If the electrical connecting device is further pro-
vided with a plurality of capacitors accommodated at least
one of in the lower, inside or upper portion of the insulating
plate and if each capacitor is electrically connected to the
connecting pin disposed in the through hole of a part of the
second group and earth pattern, it is possible to make the
dimension between the circuit board and the probe board, in
turn, the length dimension of the connecting pin smaller than
the case where the capacitor is provided on the probe board by
such a dimension as the capacitor is accommodated in the
insulating plate, thereby decreasing mixing of noises into the
electric signal passing the connecting pin for signal. As a
result, mixing of noises in the connecting pin for signal is
more surely restrained and more surely prevented.

[0031] Ifusing the connecting pin disposed in the through
hole of a part of the second group is used for positive or
negative terminal of the power source and if the connecting
pins disposed in the remaining through holes of the second
group is used for signal, not only the connecting pins for
signal but also the connecting pin for the source is electrically
separated from the earth pattern.

[0032] If each connecting pin has a cylindrical member, a
first pin member disposed at one end portion thereof movably
in the longitudinal direction of the cylindrical member, and a
compression coil spring disposed within the cylindrical mem-
ber for energizing the first pin member in a direction that its
tip end portion projects from the one end portion of the
cylindrical member, the one and the other ends of each con-
necting pin is pressed against the electrical connection termi-
nal of'the circuit board and the electrical connection terminal
of'the probe board by the compression coil spring to be surely
brought into contact with those connection terminals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG.1isanexploded perspective view showing one
embodiment of the electrical connecting apparatus according
to the present invention.

[0034] FIG. 2 is a plan view of the electrical connecting
apparatus shown in FIG. 1.

[0035] FIG. 3 is a front elevation of the electrical connect-
ing apparatus shown in FIG. 1.

[0036] FIG. 4 is a bottom view of the electrical connecting
apparatus shown in FIG. 1.

[0037] FIG.51is a sectional view obtained along the line 5-5
in FIG. 2.
[0038] FIG. 6 is a bottom view showing the first embodi-

ment of the electrical connecting device according to the
present invention.

[0039] FIG. 7 is an enlarged sectional view of the electrical
connecting device shown in FIG. 6.

[0040] FIG. 8 is an enlarged sectional view showing the
second embodiment of the electrical connecting device
according to the present invention.
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[0041] FIG. 9 is a bottom view showing a part of the third
embodiment of the electrical connecting device according to
the present invention.

[0042] FIG. 10 is an enlarged sectional view of the electri-
cal connecting device shown in FIG. 9.

[0043] FIG. 11 is a partially enlarged bottom view of the
electrical connecting device shown in FIG. 9.

DETAILED DESCRIPTION
Definition of Terms

[0044] In the present invention, the up-and-down direction
means the vertical direction in FIG. 3. However, the up-and-
down direction in the present invention differs depending on
attitudes of a device under test at the time of inspecting the
tester. Thus, the up-and-down direction in the present inven-
tion may be determined according to an actual test device to
indicate any of the directions of the vertical direction, oppo-
site direction, horizontal direction, and direction of inclina-
tion to the horizontal direction.

Embodiment 1

[0045] Referring to FIG. 1 through FIG. 5, an electrical
connecting apparatus 10 is disposed in a tester (not shown) for
testing an integrated circuit as a device under test 12. The
device under test 12 may be at least one integrated circuit cut
off from a wafer, or may be at least one integrated circuit
within a non-cut wafer. The device under test 12 has, in either
case, a plurality of electrical connection terminals such as
electrode pads on a lower face, i.e., upside.

[0046] As shown in FIG. 1, the connecting apparatus 10
comprises: a flat plate-like support member 20 having a lower
face or flat underside 20a; a circular flat circuit plate or
circular flat circuit board 22 held on the underside 20q of the
support member 20; a flat plate-like electrical connecting
device 24 disposed on a lower face or underside 22a of the
circuit board 22; a probe plate or probe board 26 disposed on
alower face underside 24a of the electrical connecting device
24; a base ring 28 having a rectangular central opening 28a
for receiving the electrical connecting device 24; and a fixed
ring 30 for sandwiching the edge portion of the probe board
26 together with the edge portion of the central opening 28a
of the base ring 28.

[0047] The above-mentioned members 20-30 are integrally
assembled as explained later.

[0048] Asshown in FIGS. 1 through 5, the support member
20 is made of a metal material such as a stainless plate and
disposed on an upper face, i.e., upside 225 of the circuit board
22 with the underside 20a (see FIG. 1) brought into contact
with the upside 225 (see FIG. 1) of the circuit board 22.
[0049] The support member 20 has, as shown in FIG. 2, an
inner annular portion 205, an outer annular portion 20c¢, a
plurality of joint portions 20d for joining both annular por-
tions 2056 and 20c¢, an extended portion 20e extending outward
from the outer annular portion 20c¢, and a central frame por-
tion 20f. In the illustration, a thermal deformation restraining
member 32 for restraining thermal deformation of the support
member 20 is disposed on the upside of the support member
20.

[0050] The thermal deformation restraining member 32 is
made annular of a material having a thermal expansion coef-
ficient greater than that of the support member 20. The ther-
mal deformation restraining member 32 has approximately
the same size as the outer annular portion 20c so as to cover
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the upside of the outer annular portion 20c¢ of the support
member 20, and is assembled into the upside of the outer
annular portion 20¢ by means of a plurality of screw members
34.

[0051] Inthe illustration, the circuit board 22 is made like a
circular plate of an electrical insulating resin such as polyim-
ide resin. At an annular periphery of the upside 224 (see FIG.
1) of the circuit board 22 are aligned multiple connectors 36
as shown in FIG. 2 to be connected to the electric circuit of the
tester. Each connector 36 has a plurality of terminals (not
shown).

[0052] Inthe central portion of the underside 22a (see FIG.
1) of the circuit board 22 are arranged like a rectangular
matrix a plurality of electrical connection terminals 22¢ (see
FIG. 7) made to correspond to respective terminals of the
connectors 36. As shown in FIG. 2, in the central portion of
the upside 224 (see FIG. 1) of the circuit board 22 are a
plurality of relays 38 for switching the connection terminals
22c¢ to be connected to the terminals of the connectors 36
according to the contents of test, or for switching off the
wiring circuit (not shown) of the circuit board 22 from the
connection terminal 22¢ in case of emergency.

[0053] The wiring circuit of the circuit board 22 is formed
within the circuit board 22. The terminals of the connectors 36
and the connection terminals 22¢ can be connected properly
to each other through the wiring circuit (not shown) of the
circuit board 22 and the relays 38. In the illustration in FIG. 2,
the connectors 36 are located outside the outer annular por-
tion 22¢ of the support member 20, and the relays 38 are
located inside the inner annular portion 205.

[0054] Asshownin FIGS. 6 and 7, the electrical connecting
device 24 includes: an electrical insulating plate 40 formed
into a rectangular shape sized to be received in the central
opening 28a of the base ring 28 by an electrical insulating
material such as polyimide resin; multiple through holes 42
formed to penetrate the insulating plate 40 in its thickness
direction and made to correspond to the respective connection
terminals 22¢ of the circuit board 22; and a conductive con-
necting pin 44 disposed in each through hole 42 so as not to
drop off.

[0055] Each through hole 42 has a circular sectional shape.
The multiple through holes 42 belong to either one of a first
and a second groups each including plural through holes 42.
The plural connecting pins 44 are also divided into at least
first and second groups respectively arranged in the corre-
sponding through holes 42.

[0056] The connecting pin 44 disposed in each through
hole 42 of the first group can be used as an earth connecting
pin to be maintained at the earth potential, and a part of the
connecting pins 44 disposed in the through holes 42 of the
second group can be used as connecting pins 44 to be con-
nected to the positive or negative terminal of the power
source. Each of the remaining connecting pins 44 disposed on
the through holes 42 of the second group can be used as
connecting pins for signal to receive signals from the device
under test 12.

[0057] As shown FIG. 7, each connecting pin 44 includes:
a cylindrical member 44aq; a first pin member 445 disposed at
one end portion of the cylindrical member 44a movably in the
longitudinal direction of the cylindrical member 44a; a sec-
ond pin member 44c¢ disposed at the other end portion of the
cylindrical member 44a movably in the longitudinal direction
of'the cylindrical member 44a; and a compression coil spring
444 within the cylindrical member 44a disposed between the
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first and second pin members 445 and 44c¢ to energize in a
direction that the tip end portions respectively of the first and
second pin members 445 and 44c¢ project from the one end
and the other end portions of the cylindrical member 44a
(namely, the direction for the first and second pin members
445 and 44c separate from each other).

[0058] Each connecting pin 44 is maintained on the elec-
trical insulating plate 40 at the cylindrical member 44a so as
notto drop off. The first and second pin members 445 and 44¢
are held at the cylindrical member 44a so as not to drop off.
[0059] The electrical insulating plate 40 has also a conduc-
tive earth pattern 46 on each of the upside and underside of the
electrical insulating plate 40 and a conductive film 48 on the
inner surface of each through hole 42 of the first group.
[0060] Both earth patterns 46 and conductive film 48 are
electrically connected to each other. Both earth patterns 46
are conductive layers formed by printed wiring technique,
photolithography technique and the like and are electrically
cut off from each connecting pin 44 disposed in the through
hole 42 of the second group.

[0061] In other words, each of the earth patterns 46 is inte-
grally combined with the conductive film 48 in a portion 50a
around the edge of each through hole 42 of'the first group and
is cut outinto a circular shape larger than each through hole 42
of'the second group in a portion 506 around the edge of each
through hole 42 of the first group.

[0062] As a result, the conductive film 48 is electrically
connected to both earth patterns 46, but the connecting pin 44
disposed in each through hole 42 of the second group is
electrically separated from the earth pattern 46.

[0063] The connecting pin 44 disposed in each through
hole 42 of the first group is in contact with the conductive film
48. Thus, as shown in FIG. 7, the connecting pin 44 disposed
in each through hole 42 of the first group is electrically con-
nected to both earth patterns 46 through the conductive film
48.

[0064] Each first pin member 445 is brought into contact
with the connection terminal 22¢ provided on the circuit
board 22, and each second pin member 44¢ is brought into
contact with the electrical connection terminal 26a formed on
the upside of the probe board 26 in correspondence to each
connection terminal 22¢ of the circuit board 22. Thus, each
connecting pin 44 electrically connects the connection termi-
nal 22¢ of the circuit board 22 and the connection terminal
26a of the probe board 26 in one-to-one relationship.

[0065] The base ring 28 is attached to the underside 22a of
the circuit board 22. The central opening 28a of the base ring
28 is somewhat larger than the electrical connecting device
24.

[0066] The fixed ring 30 has at its central portion a central
opening 30a which allows a contact 52 to be mentioned later
of'the probe board 26 to be exposed. The lower end portion of
the central opening 30a is smaller than the probe board 26, but
the remaining portion above the lower end portion of the
central opening 30a is sized enough to receive the probe
board 26.

[0067] The probe board 26 made of an electrical insulating
material such as ceramic or polyimide resin to have a rectan-
gular shape. The above-mentioned connection terminal 26a
(see FIG. 6) is provided in the upper portion of the probe
board 26, and a plurality of probe lands 264 (see FIG. 5) on
which the contacts 52 are mounted are provided in the rect-
angular contact area 26¢ (see FIG. 4) of the underside of the
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probe board 26. The connection terminals 26a and the probe
lands 2654 are electrically connected in one-to-one relation-
ship.

[0068] Each contact 52 is of a cantilever type, and is
mounted on the probe land 265 with its tip end portion (tip
end) projected downward, by adhesion by a conductive adhe-
sive, welding by laser and the like. By this, the respective
contacts 52 are electrically connected to the corresponding
connection terminals 22¢ of the circuit board 22 through the
wiring circuit of the probe board 26 and the connecting pins
44 of the electrical connecting device 24 in one-to-one rela-
tionship.

[0069] Such a probe board 26 can be made of a ceramic
board (not shown) and a multilayer circuit board (not shown)
formed on the underside ofthe ceramic board. In this case, the
connection terminals 26a are provided on the upside of the
ceramic board, and the probe lands 265 (see FIG. 5) are
provided on the underside of the multilayer circuit board.
[0070] The multilayer circuit board is made of an electrical
insulating material such as polyimide resin epoxy resin or the
like and can have a plurality of wiring paths made to corre-
spond to the set of the connection terminals 26a and probe
lands 265. One end portion of the wiring path of the multi-
layer ceramic board is connected to the probe land 264. In this
case, the ceramic board has a connection member for electri-
cally connecting the other end portion of the wiring path of
the multilayer circuit board and the connection terminal 26a.
[0071] The electrical connecting apparatus 10 is assembled
in the following manner by using a plurality of screw mem-
bers.

[0072] As shown in FIG. 5, the thermal deformation
restraining member 32 is mounted on the upside of the outer
annular portion 20c by the plural male screw members 34
which penetrate the thermal deformation member 32 from
above downward to be screwed into the outer annular portion
20c of the support member 20.

[0073] The electrical connecting device 24 is mounted on
the outer annular portion 20c¢ of the thermal deformation
restraining member 32 by a plurality of male screw members
56 which penetrate the electrical connecting device 24 and
circuit board 22 from below upward to be screwed into the
support member 20.

[0074] The tip end of the male screw member 56, being
screwed into the support member 20, serves to make the
electrical connecting device 24 and the support member 20
sandwich the circuit board 22.

[0075] The base ring 28 and the fixed ring 30 are combined
with each other to sandwich the edge portion of the probe
board 26 by a plurality of male screw members 58 penetrating
the fixed ring 30 from below upward to be screwed into the
base ring 28.

[0076] Thebase ring 28 is mounted on the support member
20 by a plurality of male screw members 60 which penetrate
the inner annular portion 20 of the support member 20 and the
circuit board 22 from above downward to be screwed into the
base ring 28. Each screw member 60 penetrates a spacer 62
which penetrates the circuit board 22 in its thickness direc-
tion.

[0077] Both ends of the spacer 62 abut on the support
member 20 and the base ring 28. The spacer 62 maintains the
base ring 28 and the fixed ring 30 sandwiching the edge
portion of the probe board 26 at a predetermined interval from
the underside 20a of the support member 20.
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[0078] In a state of being assembled into the electrical
connecting apparatus 10, the connecting pin 44 disposed in
each through hole 42 of the first group is in contact with the
conductive film 48 electrically connected to the earth pattern
46. Thus, it is possible to use the earth pattern 46 and the
conductive film 48 as the wiring for connecting the connect-
ing pin 44 disposed in each through hole 42 of the first group
to the earth, so that there is no need to newly form the wiring
for connecting the earth connecting pin to the earth.

[0079] Also, in a state of being assembled into the electrical
connecting apparatus 10, each first connecting pin 445 and
each second connecting pin 44c¢ of the electrical connecting
device 24 are respectively press-connected to the connection
terminal 22¢ of the circuit board 22 and the corresponding
connection terminal 26a of the probe board 26 by the spring
force of its compression coil spring 444.

[0080] By this, each connecting pin 44, pressed at its one
and the other ends respectively against the connection termi-
nals 22¢ and 26a of the circuit board 22 and the probe board
26, is surely brought into contact with those connection ter-
minals. As a result, the state of the electrical connection with
each first connecting pin 445 and the connection terminal 22¢
is stabilized, at the same time stabilizing the state of electrical
connection of the second connecting pin 44¢ and the connec-
tion terminal 26a is stabilized.

[0081] The contact 52 provided in each probe land 265 is
electrically connected to the corresponding connection ter-
minal 22¢ of the circuit board 22. As a result, when the tip end
of the contact 52z brought into contact with the connection
terminal of the device under test 12, this connection terminal
is connected to the tester through the corresponding connec-
tor 36, so that the device under test can undergo the test of the
electric circuit by the tester.

[0082] During the test, the connecting pin 44 disposed in
each through hole 42 of the second group is shielded from the
exterior by the earth pattern 46. As a result, mixing of external
noises into an electric signal passing the signal connecting pin
44 disposed in the through hole 42 of the second group is
restrained and prevented.

[0083] Particularly, when the earth pattern 46 is formed on
each of the upside and underside of the electrical insulating
plate 40, mixing of external noises into an electrical signal
passing through the signal connecting pin is surely restrained
and surely prevented.

[0084] When forming a conductive path on the probe board
26 or forming a multilayer circuit board on the ceramic board,
it sometimes causes deformation such as a wave-like curve to
the flat ceramic board due to the heat and external force in the
production process. Also, it sometimes occurs that a curving
deformation is already caused to the ceramic board itself
before forming the conductive path and multilayer circuit
board.

[0085] Deformation of the probe board 26 due to deforma-
tion of such a ceramic board is maintained even in a free state
where no external force acts on the probe board 26.

[0086] In the embodiment shown, though the probe board
26 has such deformation, the tip ends of all the contacts 52 are
uniformed beforehand so as to align on the same level, i.e.,
same plane in a free state with the deformation maintained.
Preferably, this plane is parallel to an imaginary plane of a flat
ceramic board which can be obtained when no deformation is
generated in the ceramic board.

[0087] Theprobeboard 26 having the contacts 52 with their
tip ends uniformed is supported on the support member 20
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through a plurality of male screw members 64 in a state of
maintaining the deformation. Each male screw member 64
penetrates the support member 20 and the circuit board 22
from above downward, and the tip end portion of the screw
member 64 reaches the inside of the electrical connecting
device 24.

[0088] For the support by the male screw member 64, a
plurality of anchors 66 are fixed with an adhesive on the
upside of the probe board 26 (particularly, the ceramic board).
Each anchor 66 has a female screw hole for receiving the tip
end portion of each male screw member 64, is made of an
electrical insulating material, and projected downward into
the electrical connecting device 24.

[0089] The top surfaces of the respective anchors 66 are
aligned to coincide with the same plane parallel to the imagi-
nary plane in a free state of the probe board 26 with the
curving deformation maintained. Thus, the height dimen-
sions of the respective anchors 66 from the probe board 26 are
different according to the height positions from the probe
board 26 of the portions of the anchor members 66 with the
deformation.

[0090] On the circuit board 22 and electrical connecting
device 24 are formed through holes 70 (see FIG. 6) for receiv-
ing cylindrical spacers 68 and the anchor members 66. Each
male screw member 64 penetrates the spacer 68 with the head
portion located on the side of the support member 20 and is
screwed into the corresponding anchor member 66 at its tip
end portion.

[0091] The respective spacers 68 have the same length
dimension. Each lower end of the spacer 68 is brought into
contact with the top surface of the corresponding anchors 66,
and each upper end of the spacer 68 abuts the underside 20a
of the support member 20 as a reference mounting plane.
[0092] Thus, by tightening the male screw member 64 from
above the support member 20, by a spacer action of the
anchors 66 into which the tip end portion of the male screw
member 64 is screwed and the spacer 68 disposed on each
anchors 66, the probe board 26 is surely supported on the
support member 20 such that the imaginary plane of the tip
ends of the contacts 52 are parallel to the reference plane in a
state that the probe board 26 maintains the curving deforma-
tion.

[0093] Thus, the tip ends of the contacts 52 of the probe
board 26 are assembled into the electrical connecting appa-
ratus 10 with those tip ends aligned on a plane parallel to the
imaginary plane. As a result, the tip ends of the contacts 52
can be uniformly pushed against the corresponding connec-
tion terminals of the device under test 12, thereby enabling to
conduct an electrical test of the electric circuit of the device
under test adequately and easily.

[0094] In the electrical connecting apparatus 10, the sup-
port member 20 serves to reinforce the circuit board 22 held
on its underside 20a, but in the test under a high-temperature
environment, the central portion of the support member 20
tends to have a downward convex deformation due to thermal
deformation accompanying temperature rise and weights of
the electrical connecting device 24, probe board 26 and the
like.

[0095] Intheelectrical connecting apparatus 10, however, a
thermal deformation restraining member 32 larger in thermal
expansion coefficient than the support member 20 is fixed on
the support member 20 with the underside 32a (see FIG. 5) of
the thermal deformation restraining member 32 brought into
contact with the upside of the outer annular portion 20c¢. Thus,
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under a high-temperature environment, though the thermal
deformation restraining member 32 tends to extend more
greatly than the support member 20, the underside 32a of the
thermal deformation restraining member 32 is put under
restraint from extension by the support 20 member smaller in
thermal expansion coefficient than the thermal deformation
restraining member 32.

[0096] Therefore, since the upside 325 (see FIG. 5)tobe a
free plane of the thermal deformation restraining member 32
tends to extend more than the underside 32a under restraint, a
difference in stress shows a tendency that the central portion
of the free plane generally expands in a convex shape to be
away from the support member 20. The action force due to
this difference in stress acts as a force to restrain a downward
convex deformation in the central portion of the support
member 20.

[0097] As a result, by providing the thermal deformation
restraining member 32, a downward expansion due to the
thermal deformation of the support member under a high-
temperature environment is restrained, so that the expansion
deformation of the probe board 26 accompanying this deflec-
tion of the support member 20 can be restrained.

Embodiment 2

[0098] Referring to FIG. 8, the electrical connecting device
24 may further have at least one earth pattern 74 inside the
electrical insulating board 40. The earth pattern 74 can be
formed as a conductive layer by making the electrical insu-
lating board 40 of a multilayer wiring board.

[0099] The earth pattern 74 is electrically connected to both
earth patterns 46 and the electrical insulating film 48, but is
electrically separated from each connecting pin 44 disposed
in the through hole 42 of the second group by similar method
as both earth patterns 46.

[0100] By providing further such an earth pattern 74 inside
the electrical insulating board 40, mixing of external noises
into an electric signal passing the signal connecting pin 44 can
be more surely restrained and more surely prevented.

Embodiment 3

[0101] Referring to FIGS. 9, 10 and 11, the electrical con-
necting device 24 can further include a conductive membrane
78 formed inside a part of the through holes 44 of the second
group, and a plurality of capacitors 80 disposed near the part
of the through holes 44 with the membrane 78 formed and at
the lower portion of the electrical insulating plate 40.

[0102] The electrical insulating plate 40 has a plurality of
recesses 82 near a part of the through holes 44 of the second
group. Each recess 82 is opened downward. Each capacitor
80 is accommodated in the recess 82 in correspondence to a
state that a part thereof is exposed under the electrical insu-
lating plate 40.

[0103] Each ofthe earth patterns 46, 74 is electrically sepa-
rated from the membrane 78 with a part cut out in a portion
50c¢ in the vicinity of the part of the through holes 44 of the
second group.

[0104] Each capacity 80 is electrically connected to the
earth pattern 46 with one electrode formed on the underside of
the electrical insulating plate, while the other electrode is
electrically connected to the connecting pin 44 disposed in
the through hole 42 near the recess 82 through the membrane
78.
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[0105] The connecting pin 44 disposed in the through hole
42 having the membrane 78 is brought into contact with the
membrane 78 and electrically connected to the membrane 78.
[0106] In this embodiment, at least the connecting pins 44
connected to the capacitor 80 are used for positive or negative
terminal of the source, and the remaining connecting pins 44
of the second group are used for signal. Thus, not only the
signal connecting pin 44 but also the source connecting pin 44
is electrically separated from the earth pattern 46.

[0107] In place of accommodating all the capacitors 80 in
the lower portion of the electrical insulating plate 40, they
may be accommodated in the upper portion or the inside of
the electrical insulating plate 40, or the plural capacitors 80
may be disposed or accommodated by dividing them into the
lower portion, upper portion, and inside and the like of the
electrical insulating plate 40.

[0108] In place of using the connecting pin 44 such as
above, it is possible to omit either one of the first and second
pin members 445 and 44c, and instead thereof, another con-
necting pin such as pin or the like using a connecting pin
having a bottomed cylindrical member and the like may be
used.

[0109] Itis sufficient to provide the earth pattern at least on
one of the upside, underside and inside of the electrical insu-
lating plate 40.

[0110] The present invention is not limited to the above-
mentioned embodiments but can be varied without departing
from its purport.

1. An electrical connecting device disposed between a cir-
cuit board and a probe board which face each other and for
connecting electrical connection terminals provided on the
underside of said circuit board and electrical connection ter-
minals provided on the upside of said probe board, compris-
ing:

an electrical insulating plate having at least a first and a

second groups each including a plurality of through
holes penetrating said electrical insulating plate in its
thickness direction; and
a plurality of conductive connecting pins, each of said pins
being disposed in each through hole, and having the
upper end portion projecting from said insulating plate
in the upward direction and the lower end portion pro-
jecting from said insulating plate in the upward direc-
tion; wherein
said electrical insulating plate further has at least one of
conductive earth patterns on at least one of the upside,
underside and inside of said electrical insulating plate;

the connecting pin disposed in each through hole of said
first group is connected to said earth pattern; and

the connecting pin disposed in each through hole of said

second group is electrically separated from said earth
pattern.

2. The electrical connecting device claimed in claim 1,
wherein said electrical insulating plate has said earth pattern
on each of the upside and underside of said electrical insulat-
ing plate to be electrically connected to each other.

3. The electrical connecting device claimed in claim 2,
wherein said electrical insulating plate further includes a
conductive film formed on the inner surface of at least one of
the through holes of said first group and connected to said
earth pattern, and the connecting pin disposed in each through
hole of said first group is in contact with said conductive film.
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4. The electrical connecting device claimed in claim 1,
wherein said electrical insulating plate has said earth pattern
formed on each of the upside, underside and inside of said
electrical insulating plate.

5. The electrical connecting device claimed in claim 1,
further comprising a plurality of capacitors accommodated in
at least one of the lower portion, inner portion and upper
portion of said electrical insulating plate, wherein each
capacitor is electrically connected to the connecting pin dis-
posed in a part of the through holes of said second group and
said earth pattern.

6. The electrical connecting device claimed in claim 1,
wherein each connecting pin includes a cylindrical member, a
first pin member disposed movably in the longitudinal direc-
tion of said cylindrical member, and a compression coil
spring disposed within said cylindrical member and energiz-
ing said first pin member in a direction that its tip end portion
projects from one end portion of said cylindrical member.

7. The electrical connecting device claimed in claim 6,
wherein each connecting pin further includes a second pin
member disposed movably in the longitudinal direction of
said cylindrical member at the other end portion of said cylin-
drical member, said compression coil spring being disposed
between said first and second pin members and further ener-
gizing said second pin member in a direction that its tip end
portion projects from the other end portion of said cylindrical
member.

8. An electrical connecting apparatus for connecting a
tester and an electrical connection terminal of a device under
test to undergo an electrical test, comprising:

a circuit board on which a plurality of wiring circuits to be
connected to said tester are formed and an electrical
connection terminal of each wiring circuit is formed on
the underside;

aflat plate-like probe board having an upside and an under-
side, the upside being opposed to the underside of said
circuit board and having a plurality of electrical connec-
tion terminals opposed to the connection terminals of
said circuit board, and the underside of said circuit board
having a plurality of probe lands;

a plurality of contacts provided on the underside of said
probe board, each contact being connected to the con-
nection terminals of said device under test, and the tip
end portion of each contact being able to abut the con-
nection terminals of said probe board; and

an electrical connecting device disposed between said cir-
cuit board and said probe board and for connecting the
connection terminals of said circuit board to the corre-
sponding contacts; wherein
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said electrical connecting device comprises:

an electrical insulating plate having at least a first and a
second groups each including a plurality of through
holes penetrating said electrical insulating plate in its
thickness direction; and

a plurality of conductive connecting pins, each of said pins
being disposed in each through hole, and having the
upper end portion projecting from said insulating plate
in the upward direction and the lower end portion pro-
jecting from said insulating plate in the upward direc-
tion; wherein

said electrical insulating plate further has at least one of
conductive earth patterns on at least one of the upside
underside and inside of said electrical insulating plate;

the connecting pin disposed in each through hole of said
first group is connected to said earth pattern; and

the connecting pin disposed in each through hole of said
second group is electrically separated from said earth
pattern.

9. The electrical connecting apparatus claimed in claim 8,

further comprising:

a support member disposed on said circuit board; and

a thermal deformation restraining member disposed on
said support member to restrain thermal deformation of
said support member and having a thermal expansion
coefficient greater than that of said support member.

10. The electrical connecting apparatus claimed in claim 9,
wherein said thermal deformation restraining member is
combined with said support member by means of a plurality
of screw members penetrating said thermal deformation
restraining member.

11. The electrical connecting apparatus claimed in claim 9,
wherein said electrical connecting device is supported on said
support member through a plurality of screw members pen-
etrating said electrical connecting device and said circuit
board and screwed into said support member.

12. The electrical connecting apparatus claimed in claim 9,
further comprising:

a base ring having a central opening for receiving said
electrical connecting device and disposed under said
circuit board; and

a fixed ring having a central opening for receiving said
probe board and disposed under said base ring by means
of a plurality of screw members penetrating said fixed
ring and screwed into said base ring; wherein

said probe board is sandwiched between said base ring and
said fixed ring.

13. The electrical connecting apparatus claimed in claim
11, wherein said base ring and said fixed ring are supported on
said support member through a plurality of screw members
penetrating said support member and said circuit board and
screwed into said base ring.
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