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SEMICONDUCTOR DEVICE TESTING APPARATUS

- TECHNTCAL FIELD

The present invention relates to a semiconductor device

testing apparatus for testing semiconductor devices as to

~ whether they operate in normal condition or not, and more

particularly to a semiconductor device testing .apparatus of
the type in which a semiconductor de§ice to be tested,
particularly a semiconductor integrated circuit that is a
typical example of semiconductor devices is transported on a
test tray to a test or testing section where it is tested for
its electrical characteristic while remaining placed on the
test tray, and upon completion of the test, the. tested
semiconductor integrated circuit tqgéther with the test tray
is carried out of the test section, followed by being sorted

out on the basis of the data of the test results.

BACKGROUND ART -

Many of semiconductor device testing apparatus (commonly
called IC tester) for measuring the electrical
characteristics of semiconductor integrated circuits (which
will be referred to as ICs hereinafter) by applyiﬂg a test
signal of a predetermined pattern to the ICs being tested
have a semiconductor device transportiﬁg and proéessing or
handling apparatus (commonly called handler) integrally_
connected thereto for transporting the ICs to be tested (ICs

under test) to a test section where they are brought into
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electrical contact with a socket of the test head (a
measuring section of the semiconductor device testing
apparatus for applying and receiving various testing
electrical signals), followed by cérrying thé tested ICs out
of the test section and sorting them out into conforming and
non-conforming articles on the basis of the data of the test
results. The testing apparatus having the handler of the
type described above integrally connected thereto.is also
herein termed "semiconductor device testing apparatus". 1In
the following disclosure the present invention will be
described by taking ICs typical of semiconductor devices by
way of example for the-convenience of explanation.

First, an example of the prior art handler called
"horizontal transporting system" will be described with
reference to Fig. 7. The handler 10 illusfrated therein
comprises a loader section 11 where ICs 15 to be tested which
have been beforehand loaded on a customer tréy (user tray) 13
by a user are transferred and reioaded onto a test tray 14
capable of withstanding high/low temperatufes, a constant
temperature chamber 20 including a test'section 21 for
receiving and testing the ICs transported frﬁm the loader
section 11, and an unloader section 12 where the tested ICs
15 which have been carried on the test tray 14 out of the
constant temperature chamber subsequently to undergoing a
test in the test section 21 are transferred from the test
tray 14 to the customer tray 13 to be reloaded on the latter

(generally, the tested ICs are often sorted by categories
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-based~on the data 6f the test results and transferred onto

the corresponding customer trays).

The test tray 14 is moved in a circulating manner from
and back to the loader section 11 éequentially through the
constant temperature chamber 20 and the unloader section 12.
More specifically, the test tray 14 loaded with ICs 15 to be
tested is trarnsported from the loader section 11 to a soak-

chamber 22 within the constant temperature chamber 20 where

-the ICs 15 placed bn the tray 14 are heated or cooled to a

predetermined constant temperature. .Generally, the_soak
chamber 22 is configured to store a plurality of (say, ten)
test trays 14 stacked one on another such that a test tray 14
newly received from the loader section 11 is stored at the
top of the stack while the lowermost test tray of the stack
is delivered to the test seétion 21 in the cdnstant
temperature chamber 20, for examplé. The ICs 15.to be tested
are heated or cooled to a pfedetermined_constaht temperature
while the test tray 14 is moved sequentially from the top to
the bottom of the stack within the soak chamber 22, so that
the ICs 15 are loaded with temperature stresses of either a
designed high or low temperature.

The ICs 15 heated or cooled to the constant témperature
together with the test tray 14 are then transported while
maintained at that temperature from the soak chamber 22 to
the test section 21 where the ICs under test while remaining
loaded on the test tray 14 are brought into electrical

contact with an IC socket or sockets (not shown) disposed in

g
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the test section 21 to be measured for ﬁheir electrical
characteristics. Upon completion of the test, the tested ICs
15 together with the test tray 14 are transported from the
test section 21 to an exit chamber 23 where the ICs 15 are
restored to the ambient temperature.

Like the soak chamber 22, the exit chamber 23 is also
configurgd to accommodate test trays in the form of a stack.
For example, the arraﬁgement is such that the tested ICs 15
are brought back to the ambient temperature as the associated
test tray is moved sequentially from the bottom to the top of
the stack within the exit chamber 23.. Thereafter, the tested
ICs 15 as carried on the test fray 14 are passed to the

unloader section 12 where the tested ICs are sorted by

_ categories based on the test results and transferred onto the

corresponding customer trays 13. The test tray 14 emptied in
the unloader section 12 is delivered back to the loader
section 11 where it is again loaded with ICs 15 to be tested
from the customer tray 13 to repeat the same steps of
operation. |

It is to bé noted here that the transfer of ICs already
tested as well as of ICs to be tested between the customer
tray 13 and the test tray 14 is typically effected by suction
transport means utilizing a vacuum pump which may pick ﬁp one
to several ICs at a time for the transfer. In the loader
section 11 the custqmef tray 13 is moved by the associated
transfer arm 30 to a transfer position where ICs 15 to be

tested are transferred from the customer tray 13 to the test
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tray 14, while in the unloader section 12 the cusfoﬁer tray
13 is moved by the associated transfer arm 30 to a receiving.
position'to receive the tested ICs 15 from the test tray_14:
As discussed above, ICs 15 to be tested are carried'on a
test tray 14 from the loader section 11 to the test section
21 from where they are transported.while carried on the test

tray'to the unloader section 12 after having undergone the

- test. 1In the test section 21, ICs under test are brought,

while remaining placed on the test tray, into electrical

contact with IC sockets which are supplied with a signal of a

. predetermined test pattern from the semiconductor device

testing apparatus (hereinafter, referred to as IC tester),
whereby the ICs are tested for their electrical
characteristics. - The test section 21 of the handler is
disposed in the constant temperature chamber 20 since it
ngeds to.conducp the test on ICs 15 under test under an
atmosphere of a desigﬁated_tgmperature. The IC socket or
sockets mounted to the test head need also be diéposed in an
adiabatic condition within the constant temperature. chamber
20. "'

Fig. 8 illustrates an example of the construction of the
test tray 14. The test tray 14 comprises a rectaﬁgular fréme

16 having a plurality of (three in the illustrated example)

. equally spaced apart parallel cleats 17 extending

longitudinally of the frame between the opposed longitudinal
side frame members 16a and 16b of the frame. Each of the

cleats 17 has a'plurality of equally spaced apart mounting
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lugs 18 protruding therefrom on both sides thereof, and
likewise each of the 1ongitudina1 side frame members 16a, 16b
opposing the adjacent cleats has similar mbunting lugs 18
protruding therefrom. The mountiné lugs 18 protruding from
each cleat 17 on both sides thereof are located such that.
each of the mounting lugs 18 protruding from the cleat 17 on
one side thereof is posifioned in the middle between two
corresponding mounting lugs 18 protruding from that cleat 17
on the opposite side thereof. Likewise, each of the mounting
lugs 18 protruding from the longitudinal side frame members
l6a, 16b are located in the middle between two corresponding
mounting iugs 18.protruding from the corresponding opposed
cleats 17. A number of device receiving carriers 24 (which
are known as tray inserts in the art) are accommodated in a
juxtaposed relation in each of storage spaceé defined between
a pair of opposed cleats 17 and between one of the cleaﬁs ahd
either one of the opposed longitudinal side frame members
16a, 16b.

Each device receiving cafrier 24 is accommodated in one
carrier. compartment 19 in éach of the storage spaces which
compartment is defined by a rectangular lot containing tﬁo
mounting lugs 18 at two diagonally opposite corners thereof.
In the illustrated example, since each of the cleats 17 has
sixteen mounting lugs 18 on each side thereof, sixteen
carrier compartments 19 are defined in each of the storage
spaces so that sixteen device receiving carriers 24 may be

mounted in each storage space. - In the illustrated example in
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which there are four such storage spaces, sixty-four (16x4)
device receiving carriers 24 in total may be mounted in one
test tray 14. Each device feceiving carrier 24 is secured to
two mounting lugs 18 by means of fésteners 28, for example.

Each of device receiving carriers 24 is of identical

- shape and size in its exterior contour and has an IC pocket

25 formed in the center for accommodating an IC to be tested
therein. 1In this example, the IC pocket 25 is in the shape
of a generally square recess. The shape and size of the IC
pocket 25 are determined depending on those of the particular
IC to be tested. It is for this reason that device receiving
carriers 24 having various shapes and sizes are prepared and
are in stock so that it is possible to exchange one type of
device receiving carrier 24 for another having a
corresponding shape and size to accommodate any particular
shape and size of ICs whenever the type of ICs to be tested
is changed.

The exterior of the device receiVing cafrier 24 is sized
so as to loosely fit in the space defined between tﬁe opposed
mounting lugs 18 of the carrier éompartment.19. The device
receiving carrier 24 has flanges extending from its opposed
ends adapted to rest on the corresponding mounting lugs 18,
these flanges having mounting holes 26 formed adjacent the
lateral sides thereof for receiving the fasteners 28, and
apertures 27 formed in-thg center for passing locating pins
therethrough. Fig. 9 illustrates the device receiving

carriers 24 mounted in the test'tray 14 of the construction
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ICs 15 to be tested are each loaded on one of the device
receiving carriers 24 in fhe test tray 14 as illustrated in
Fig. 8 to be carried from the_loadér section 11 to the test
section 21 in the constant temperatﬁre chamber 20 where they
are brought, while remaining placéd on the test tray, into

electrical contact with the IC sockets mounted on the test

head to be tested'for their electrical characteristics.

Shown in Fig. 10 is an example of IC sockets mounted on

the test head when the test tray 14 of the construction shown

.in Fig. 8 is employed. This example illustrates an array of

IC sockets 60 arranged in a matrix of four rows (lateral
rows) x eight columns (lonéitudinal rows). While the number
of the rows of IC sockets 60 in this array is equal to that
of the device receiving carriers 24 mounted in the test tray
14, the number of the columns of IC sockets is one half (1/2)
of the number of the colunns of the device receiving carriers
24. The reason is that the number of ICs that can be tested -
at one time in one IC tester is limited, so that it is
difficult to test as many ICs as sixty-four at one time.
Accordingly, for the test tray 14 having the éonstruction
shown in Fig. 8, since device receiving carriers 24 are
arranged in a matrix of four rows x sixteen columns, thirty-

two (4x8) IC sockets 60 are mounted in the test head so as to

'lbe able to test all of the ICs in every other column in every

row (lateral row) at one time in the test tray 14 as shown in

Fig. 10 where the IC tester is configured to test thirty-two
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ICs at a time. More specifically, thirty-two (4x8) IC
sockets 60 are arranged such that they will be placed into
electrical contact with thirty-two (4x8) ICs in total located
in the firsf, third, fifth, seventﬁ, ninth, eleventh,
thirteenth and fifteenth columns in every row, when the test
tray 14 has been transported to the test head.

As illustrated in Fig. 11, the first run of test is
conducted on the thirty-two ICs 15 (shown cross-hatched)
located in the first, third, fifth, seventh, ninth, eleventh,
thirteenth and fifteenth coiumns in every row in individual
device receiving carriers 24, and the second run of test is
effected on the other thirty-two ICs 15 located in the
second, fourth, sixth, eighth, tenth, twelfth, fourteenfh and
sixteenth columns in evefy row by shifting the test tray 14

by a distance corresponding to one transverse width of the

. device receiving carrier 24.

In the case where the IC tester is equipped with 51xteen
(4x4) IC sockets 60 so as to be able to test sixteen ICs in .
every fourth column in every row in the test tray 14 all at
once, the first run of test is conducted on the sixteen ICs
in total located in the first, fifth, ninth and thirteenth
columns in every row, the second run of test is effected on
another sixteen ICs placed in the second, sixth, tenth and
fourteenth columns in every row by shifting the test tray 14
by a distance corresponding to one transverse width of the
device receiving carrier 24, the third run of test is

similarly carried out on yet another sixteen ICs in the
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third, seventh, eleventh and fifteenth columns in every row
by further shifting the test tray 14 by a distance
corresponding to one transverse width of the device receiving
carrier 24, and finally the fourth run of tes#lis done on the
final sixteen ICs in the fourth,~eighth, twelfth and
sixteenth columns in every row by further shifting the test
tray 14 by a distance'éorresponding to one transverse width
of the device receiving carrier-24,'whereby all of the sixty-
four ICs arrayed in four rows x sixteen columns may be
tested. | | '

It should be noted that when teéting ICs housed in multi-
pin packages, such ic packages are transferred from a
customer tray 13 and loaded onto a test tray 14 as shown in
Fig. 8 in the loader section 11 and then transported to the
test section 21 where they are tested while remaining placed
on the test tray. Such ICs housed in multi-pin packages
include an IC housed in the ball grid array package (as will
be referred to as BGA package hereinafter) of the type in

which a semiconductor device (IC) is mounted on the upper

- surface of an insulation substrate of ceramic, plastic or the

like with minute solder balls serving as terminals or

electrodes being arranged on the undersurface of the

‘substrate in a two-dimensional grid array; an IC housed in

QFP (Quad Flat Package) of the surface mount type comprising
a thin square or rectangqular package body having lead pins
protruding horizontally and parallel to each other from its

four sides; and an IC housed in TSOP (Thin Small Outline
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Package) of the surface mount type comprising a thin
rectangular package body having lead pins protruding
horizontally and parallel to each other from its two opposed
sides. Further, TSOP refers to SOP (Small Outline Package)
having a package mounting height lower than 1.27 mm. It is
also to be understood that the lead pins of the QFP and TSOP
are formedlin the shape of a gull wing and soldered to the
electrode of the printed circuit board.

In the test section 21, the lead pins of IC packages
carried on a test tray 14 are brought into electrical contact
with IC sockets 60 mounted on the test head, followed by
applying the IC sockets 60 with test signals of a
predetermined pattern from the IC tester through a
performance board attached to the test head to conduct the
test on the ICs in fhe IC packages. The response signals
from the ICs in the IC packages are transmitted to the IC
tester body (main frame) through IC sockets 60 and the
performance board to measure the electrical characteristics
of the ICs.

In the case of BGA package, a multiplicity of grid-
arrayed ball terminals 41 on the undersurface of the BGA
package 40 placed in a device receiving carrier 24 in a test
tray 14 are electrically contacted with the corresponding
socket terminals 61 of an IC socket 60 in the test section
21, as shown in Fig. 12. In order to insure electrical
contact between the ball terminals 41 and the socket

terminals 61, a pusher 80 for pushing and holding the BGA
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package 40 down is mounted above the test head. The pusher
80 is confiqured to push the associated BGA package 40
accommodated in each device receiving carrier 24 from above
down to positively put the ball terminals 41 into electrical
contact with the opposing socket terminals 61 of the IC
socket 60.

The device receiving carrier 24 mounted in the test tray
14 holds the BGA package 40 in place with the ball terminals
41 of the package exposed downwardly through the underside of
the carrier while the test tray 14 is moved from the loader
section 11 through he test section 21 to the unloader section
12. Due to the ball terminals 41 being disposed in a grid-
like array onjthe substantially entire area of the
undersurface of the BGA package 40, the device receiving
carrier 24 need to be formed through its bottom with a
ggnerally redtangular socket terminal access opening 243
having a considerably wide area as shown in Fig. 13 in order
to permit all of the ball terminals 41 to contact with the
socket terminals 61 of the IC socket 60. Consequently, as
will be appreciated from Fig. 13, the bottom wall area 241 of
the device receiving carrier 24 is greatly reduced with only
the marginal wall portions 241 (primarily on the Spposite
longitudinal sides).left for carrying and supporting the BGA
package 40 thereon.

Since the undersurface of the BGA package 40 generally
has small areas left around its periphery on which no ball

terminal 41 is disposed, the BGA package 40 can narrowly be
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retained by resting the left-over small peripheral areas on
the marginal bottom wall portions 241 of the device receiving
carrier 24. 1In recent years, however, BGA packages having
ball terminals 41 disposed across the. entire area of the
undersurface have been manufactured. If such BGA packages
are rested on the device receiving carrier 24 of the
construction described above, some of the ball terminals
would not be exposed out through the socket terminal access
opening 243, resulting in inability to effect the test of the
IC while remaining loaded on the device receiving carrier 24.

The bottom wall area 241 of the device.receiving carrier
24 has thus had little area left for carrying and supporting
the BGA package thereon due to the increase in number of lead
pins with an enhancement in the integration level of the IC
housed in the BGA package.

It will thus be appreciated that the IC tester of the
above described construction adapted to conduct the test on
the IC as carried on the test tray 14 could not be employed
for the BGA packagé unless some or other means were not
developed for supporting the BGA package on the device
receiving carrier 24.

In the case of QFP package, a multiplicity of.lead pins
46 extending parallel from the four sides_of the QFP 45
placed in a device receiving carrier 50 in a test tray 14 are
electrically contacted with the corresponding socket
terminals 66 of an IC socket 65 in the test section 21, as

shown in Fig. 14. 1In order to insure electrical contact
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between the lead pins 46 and the socket terminals 66, the
test head is equipped thereabove wiﬁh a pusher 82 for pushing
the lead pins 46 extending parallel from the four sides of
the QFP 45 rested on each device réceiving carrier 50 from
above down against the opposing socket terminals 66 of the IC
socket 65.

The device receiving car;ier 50 mounted in the test tray
14 holds the QFP package 45 in place with the lead pins 46
extending parallel from the four sides of the QFP 45 exposed
downwardly through the underside of the carrier. Because of
the increase in number of lead pins provided in the QFP 45,
it is seen in Fid. 15 that the lead pins 46 are formed along
the four sides of the package'45 (rectangular in this
example) up to the opposite ends of the respective sides (up
to the vicinities of the respective corners).

As is seen from Fig. 15, four socket terminél access
slits 52 are formed in the bottom wall 51 of the device
receiving carrier 50 along the four sides of the QFP 45 to
pefmit all of the lead pins 46 to contact with the socket
terminals 66 of the IC socket 65 such that the opposite ends
of each slit extends very close to the ends of the adjacent
slit, leaving only narrow joint solid portiomns between the
ends of the adjacent slits. As a result, as is appreciated
from Fig. 15, the central rectangular bottom wall area 51 of
the device receiving carrier 50 for carrying and supporting
the QFP 45 is connected by the aforesaid narrow joint

portions with periphéral bottom wall portion of the device
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receiving carrier 50, leading to the disadvantages that not
only the mechanical strength of the bottom wall area 51 of
the device receiving carrier 50 for carrying the QFP 45 is
substantially reduced, but also the mechanical strength of
the device receiving carrier 50 per se is reduced. |

It is to be noted here that testing high speed ICs
requires to apply high frequency signals, which in turn
requires to reduce the thickness of the IC socket as much as
possible. Such reduced thickness of the IC socket further
aggravates the difficulty in forming the device receiving
carrier 24 with a bottom wall for resting an IC package such
as BGA package thereon as well as the problem of the reduced

mechanical strength of the bottom wall area of the device

-receiving carrier 50.

As was discussed before with reference to Fig. 7, ICs

(actually, packagés housing ICs) 15 being tested as

- transferred onto the test tray 14 in the loader section 11

are transported into the constant temperature chamber 20

 where they are heated or cooled to a predetermined constant

temperature and then passed to the test section 21 within the
constant temperature chamber 20 where the ICs while
maintained at that predetermined temperature and éarried on
the test tray 14 are subjected to the testing. Upon
completion of the testing, the tested IC packages 15 loaded
on the test tray 14 are transported together with the test
tray 14 out of the constant temperature chamber 20.

On the other hand, whenever the type of the IC package to
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‘'be tested is changed, the IC socket with which the terminals

such as ball terminals 41 or lead pins.46 of the IC package
are electrically contacted is changed correspondingly. It is
not easy, however, to carry out suéh exchange operation, as
will be expiained below.

The IC sockets 68 of the IC teéter are mounted in the
performance board of the test head 90 which is in turn
disposed in the bottom of the constant temperature chamber
20. The IC sockets 68 are fixed in position such that the

upper portions of the IC sockets including the socket

-terminals are exposed in the constant temperature chamber 20

so as to be able to conduct the test on the ICs while
maintained at a predetermined temperature (see Fig. 6).
Consequently, to change the IC sockets 68 requires first to
withdraw the IC sockets from the constant temperature chamber
20, followed by removing the IC sockets fixed in the board 70
to replace them by another type of IC sockets.

However, withdrawal of the IC sockets 68 from the
constént temperature chamber 20 opens the bottom of the
chamber maintained at a predetermined temperature to allow
the ingress of the outside air thereinto, resulting in either
lowering or raising the temperature in the chamber. It will
thus be appreciated that when the type of the IC package to
be tested has been changed, it is required to reset the
temperature in the constant temperature chamber 20 at a
predetermined temperatﬁre, in addition to first replacing the

IC sockets and then presenting the test head 90 back to the
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chamber so as to expose the upper portions of the new IC
sockets including the socket terminals to the interior of the
constant temperature chamber 20. Accordingly, a substantial
amount of time and troublesome opefations have been required
before the testing of the new type of ICs may be resunmed,
undesirably resulting in the need for quite a long testing

time.

DISCLOSURE OF THFE INVENTION

‘It is an object of the present invention to provide a
semiconductor device testing apparatus confiqured to
eliminate the need for replacing IC sockets when the type of
the IC package to be tested is chaﬁged.

It is another object of the present invention to provide
a semiconductor device testing apparatus including a test
tray having device receiving carriers mounted thereto, each
device receiving carrier being capable of firmly holding a

semiconductor device to be tested housed in a package having

a multiplicity of terminals and enabling the testing of the

semiconductor device carried thereon with high reliability.
The foregoing objects of the present invention are
accomplished by providing a semiconductor device festing
apparatus constructed such that in a loader section,
semiconductor devices to be tested are each transferred onto
device rgceiving carriers mounted to a test tréy, the test
tray being then transported from the loader section to a test

section where the semiconductor devices are tested for their
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electrical characteristics while remaining placed on the test
tray, and upon completion of the test, the tested
semiconductor devices together with the test tray are
transported out of the test'sectioﬁ, in which each of the
device receiving carriers accommodating the semiconductor
device to be tested has-its bottom open, a fine conductive
wire-embedded member being mounted to the open bottom of the
device receiving carrier, the fine conductive wire-embedded
member comprising a resilient insulator plate or sheet and a
number oflfine conductive wires embedded in the insulator
plate, the conductive wires being electrically insulated frdm
one another and extending through the thickness of the
insulator plate with the opposite ends exposed at the opposed
surfaces of the insulator plate, and the device receiving
carrier being rested on the fine cqnductive wire-embedded
member such that the member fuhctions as a socket for the
semiconductor device during the testing.

In a first preferred embodiment,lthe fine conductive
wire-embedded member is securedly fitted in a groove formed
in the inner wall of the lower portion of the device
receiving carrier.

Preferably, the spacings between the adjacent'fine
conductive wires of the fine conductive wire-embedded member
are choéen to be 0.1 mm or approximately 0.1 mm.

Further, in the first embodiment, the test head has.

~boards mounted thereto, the boards being adapted to be in

contact with the bottom surface of the fine conductive wire-
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embedded member during the testing of the semiconductor
devices in the test section. Each of the boards has
conductor pads formed in.a manner electrically insulated from
each other in the surface thereof ét at least the positions
opposing the terminals of the corresponding semiconductor
device being tested placed on the top sﬁrface of the fine
conductive wire-embedded member to establish electrical
connection between the terminals of the semiconductor device
and the corresponding conductor pads of each board through
the fine conductive wire of the fine conductive wire-embedded
member.

The semiconductor device to be tested is housed in a
package of the ball grid array structure having small solder
balls arrayed in the form of a grid on the bottom thereof,
the conductor pads being formed in the surface of the board
at the positions opposing the respective solder balls.

Preferably, the conductor pads formed in the surface of
the board are gold pads. Also, the board has multi-layered
wiring patterns formed therein, the conductor pads formed in
the surface of the board being elecfrically connected with
the corresponding wiring patterns.

In a second preferred embodiment, the semiconductor
device to be tested is housed in a package of the surface
mount type having terminals protruding parallel to each other
from its two opposed sides. The conductor pads are formed in
two rows spaced apart by a predetermined distance in the

surface of the board, each row including a multiplicity of



10

15

20

25

-20-

conductor pads, the pitch of the qonductor pads in each row
corresponding with that of the terminals of the semiconductor
device being tested, and each conductor pad being elongated
in a direction perpendicular to thé longitudinal direction of
the row. |

In the first and the second embodiments, the- fine '
conductive wire-embedded member is secured to the bottom of
the device receiving carrier by fastener means.

In addition, in the first and the second embodiments, the
fine conductive wire-embedded member is securedly bonded to
the bottom of the device receiving carrier by suitable
adhesive.

The test head has a circuit board with which the wiring
patterns of the boards mounted to the test head are adapted
to be connected, the circuit board being replaceable in
accordance with a change of the type of semiconductor device
to be tested.

The device receiving carrier constructed as described
above is capable of firmly holding even a semiconductor
device being tested housed in a rectangular or square surface
mount type package having terminals extending from its four

sides and enabling the testing of the semiconductor device as

carried thereon with high reliability.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic cross-sectional view showing the

pertinent portions of a first embodiment of the semiconductor
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- device testing apparatus according to the present invention;

Fig. 2 is a schematic cross-sectional view showing a
modified form of the first embodiment iilustrated in Fig. 1;

Fig. 3 is a schematic cross-sectional view showing an
another modified form of the first embodiment illustrated in
Fig. 1;

Fig. 4 is a schematic cross-sectional view showing the
pertinent portions of a second embodiment of the
semiconductor device testing apparatus according to the
present invention;

Fig. 5 is a plan view of an embodiment of the gold pads

mounted in the board of the test head of the semiconductor

~device testing apparatus according to the present invention:

Fig. 6 is a schematic side view illustrating the
positional relation between the constant temperature chamber
of the handler and the semiconductor device testing apparatus
according to the present inventidn wifh the constant
temperature chamber being shown in a cross-sectional view;

Pig. 7 is a diagrammaticél illustration of the general
arrangement of an example of the handler of the conventional
horizontél transporting type in the form of a flow chart;

Fig. 8 is a perspective view showing an exampie of the
conventional test tray; |

Fig. 9 is a perspective view showing the test tray of
Fig. 8 having device receiving carriers mounted fhereto;

Fig. 10 is a perspective view showing an example of .the

conventional IC socket;
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Fig. 11 is a diagrammatical illustration illustrating the
manner in which the semiconductor devices loaded on the test
tray of Fig. 8 are tested by the use of the IC sockets shown
in Fig. 10; |

Fig. 12 is a schematic cross-sectional view illustrating
the electrical connection between a BGA package loaded on the
device receiving carrier and an IC socket;

Fig. 13 is a top pian view of the device receiving
carrier shown in Fig. 12}

Fig. 14 is a schematic cross-sectional view illustrating
the electrical connection between a QFP package loaded on the
device receiving carrier and an IC soéket; and

Fig. 15 is a top plan view of the device receiving

carrier and QFP package shown in ?ig. 14.

BESI_MQDES_EQR_CARRIING_QHILIBELJIDEHUUIHL

Preferred embodiments of the invention will be described
in details. While the invention is described with reference
to an IC tester for testing ICs typical of semiconductor
devices, it is evident that the present invention is equally
applicable to various types of semiconductor device testing
apparatus adapted for testing other types of-semiéonductbr
devices other than ICs. |

Fig. 1 shows the pertinent portions of a first embodiment

~ of the IC tester according to the present invention which is

applicable when the IC packages placed and supported in IC

pockets 101 of a device receiving carrier 100 are BGA
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packages. It is a schematic cross-sectional view
illustrating the electrical connection between a BGA package
40 loaded on the device receiving carrier 100 and a fine
conductive wire-embedded plate lloimounted in the bottom of

the device receiving carrier 100 and serving as an IC socket

-and the electrical connection between the fine conductive

wire-embedded plate 110 and electric conductor pads 72
mounted in the board 70 of the test head.

Since the device receiving carrier 100 shown in Fig. 1
has the entire bottom of its IC pocket 101 open to form a
rectangular opening 102, the ball terminals 41 of the BGA
package 40 are all exposed through the undersurface of the
device receiving carrier 100, irrespective of where on the
bottom of the BGA package 40 the ball terminals 41 may be
disposed, and even if the ball terminals 41 are disposed all
over the bottom surface of the BGA package. The opening 102
in the bottom of the device receiving carrier 100 is closed
by the fine conductive wire-embedded plate 110.

The wall of the IC pocket 101 in the device receiving
carrier 100 has its lower innér surface undercut to form a
thin-walled, downwardly protruding, lower fine conductive
wire-embedded plate retaining portion 103. The fine
conductive wire-embedded plate retaining portion 103 has a
fine conductive wire-emheddéd plate holding groove formed all
around the inner wall surface of the fine conductive wire-
embedded plate portion 103 at its root, whereby upon being

forced inwardly up through the opening 102 of the IC pocket
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101, the fine conductive wire-embedded plate 110 is caused to
fit in and be firmly retained by the fine conductive wire-
embedded plate holding groove as it is prevented from being
moved upwardly any further by the &ownwardly facing
overhanging surface portion of the inner wall of the IC
pocket 101. The fine conductive wire-embedded plate 110 is
thus mounted to the bottom of the device receiving carrier
100 and close the opening 102.

According to the present invention, the fine conductive
wire-embedded élate 110 is made to have the function of the
conventional IC socket. Thus, in the present invention} IC
sockets are provided on the device receiving carrier for
carrying IC packages thereon rather than on the test head of
the IC tester as is the case with the prior art IC tester
described above.

The fine conductive wire-embedded plate 110 comprises an
electric insulator plate or shéet, preferably a resilient
electric insulator plate or sheet 111 and a multiplicity of
fine electrically conductive wires 112 embedded in the
insulator plate 111, the conductive wires extending parallel
to each other and without contacting each other through the
thickness of the insulator plate with the opposité ends
exposed at the outer surfaces of the.insulator plate. The
fine conductive wires 112 are very thin in diameter and
arranged at very close intervals on the order of 0.1 mm.

In this embodiment, a resilient rubber plate or sheet is

used as the insulator plate 111, and fine wires made of a



10

15

20

25

-25-

metal such as copper, silver, gold or the like is used as the
fine conductive wires. Therefore, in the following
description the insulator plate 111 will be referred to as a
rubber plate and the fine conductiée.wires will be referred
to as fine conductive wires.

With the construction of the fine conductive wire-
enbedded plate 110 as described above, upon the BGA package
40 being placed on one surface (the top surface) of the fine
conductive wire-embedded plate 110, each of the ball
terminals 41 of the BGA package 40 comes into contact with a
minute area portion on the top surface of the fine conductive
wire-embedded pléte 110. Since each of the minute area
portions contains a plurality of fine metal wires 112, each
ball terminal 41 is electrically extended through the metal
wires 112 out to the bottom surface of the fine conductive
wife-embédded plate 110 with the ball terminals 41 being
electrically insulated from each other. If an appropriate
conductor is provided at the minute area portion on the |
bottom surface of the fine conductive wire-embedded plate 110
opposing each ball terminal 41 of the BGA package 40, the
ball terminals 41 will be electrically connected with the
conductors provided at the bottom surface of the fine
conductive wire-embedded plate 110 with the ball terminals

being electrically insulated from each other. It is thus to

be appreciated that the fine conductive wire-embedded plate

110 performs the same function as the conventional IC socket

with the fine metal wires 112 contained in each of the minute
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area portions functioning like the socket terminals. )

Fig. 1 illustrates an embodiment in which a pad of good
conductor (a gold pad 72 in this example) is provided at the
minute area portion on the bottom surface of the fine
conductive wire-embedded plate 110 opposing each ball
terminal 41 o§ the BGA package 40, these gold pads 72 being
formed in the surface of the board .70 of the test head.

Since the board 70 insulatively support the gold pads 72
functioning like the IC socket terminals, a pluraiity of gold
pads 72 are arrayed in a matrix of four rows (laterai rows) x
eight columns (longitudinal rows) on the test head 90, just
like the IC sockets 60 shown in Fig. 10 and as is seen from
Fig. 6. It is needless to say that the number éf gold pads
72 mounted on the test head 90 depends upon the number of ICs
that can be tested af a time in one IC tester.

As can be appreciated from Fig. 1, each board 70 has
multi-layered wiring patterns (shown in thick solid lines)
formed therein. The gold pads 72 formed in the surface of
the board 70 are electrically connected with the
corresponding wiring patterns which are in turn connected
through the test heéd 90 with the IC tester body. While the
gold pad 72 is formed in the shape of small circle or small
ellipse so as to conform with the shape of the ball terminal
41 of the BGA package 40, it may of course be of any other
suitable shape.

Device receiving carriers'100 each having a fine

conductive wire-embedded plate 110 mounted in the bottom
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thereof are attached to a test tray 14, and then in the
loader section 11, BGA packages 40 housing ICs to be tested
are placed and éupported in the IC pockets 101 of the
respective device receiving carriefs 100. Since the shape
and size of the IC pocket 101 are determined according to the
shape and size of the IC package as explained hereinbefore,
the BGA packages 40 placed in the IC pockets are supported
therein in a stable manner with the ball terminals.41 facing
downwardly.

The test tray 14 is transported to the test section 21
within the constant temperature chamber 20 where upon the
fine conductive wire-embedded plate 110 of each device
receiviné carrier 100 being brought into contact with the
corresponding board 70 attached to the test head, each of the
ball terminals 41 of the BGA package 40 is electrically
connected through the fine conductive wire-embedded plate 110
with the corresponding gold pad 72 of the board 70, as shown
in Fig. 1. That is, each ball terminal 41 is put into good
electrical connection with the gold pad 72 in contact with
the minute area portion on the bottom surface of the fine
condudtive wire-embedded plate 110 through a plurality of
fine metal wires 112 embedded in the minute area §ortion on
the top surface of the fine conductive wire-embedded plate
110.

It is to be understood that when a certain amount of
pressure is apﬁlied to the fine conductive wire-embedded

plate 110, the plate is easily deformed (indented) by virtue
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of the resiliency of the rubber plate 111 to insure the
contact between the overlying ball terminals 41 of the BGA
package 40 and the underlying gold pads 72 by means of the
fine metal wires 112 to thereby enhance the reliability in
operation of the rubber plate. As is the case with the prior
art, therefore, a pusher 80 is mounted above the test head,
the arrangement being such that the pusher 80 pushes the
associated BGA package 40 in the IC pocket 101 from above
down to press the fine conductive wire-embedded plate 110
through the ball terminals 41.

It is thus to be appreciated that the ball terminals 41
of the BGA package.40 are electrically connected with the
gold pads 72 of the board 70 through the fine metal wires 112
of the fine conductive wire-embedded plate 110 satisfactorily
and with high reliability, even if the ball terminals 41 are
disposed'all over the bottom surface of the BGA package
accompanied naturally by enhancement in the integration level
and an increase in the number of lead pins. This allows for
conducting.the test on ICs in BGA packages consistently and
with high reliability without the need for providing'Ic
sockets in the test head as in the prior art.

In addition, it is possible to_avoid reductioﬁ in the
mechanical strength of the device receiving carrier 1ob
because the device receiving carrier is configqured to carry
and support a BGA package 40 on the fine conductive wire-
embedded plate 110 attached to the carrier. Further, the

fine conductive wire-embedded plate 110 which performs the
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~function of the IC socket makes it possible to provide an IC

tester capable of applyihg high frequency signals due to a
substantial reduction in thickness of the IC socket.

Moreover, when the type of the IC package to be tested is
changed, the device receiving carrier 100 may be replaced
outside of the constant temperature chamber 20 because the
device receiving carrier is mounted to the test tray 14 which
is moved through the IC tester in a circulating manner. This
avoids occurrence of a change in the temperature in the
constant temperature chamber 20 as well as enhancing the
operating simplicity, so that only a short time interruption
of the test is required before the testing can be resumed.

While in the first embodiment the wall of the IC pocket
101 in the device receiving carrier 100 is formed all around
the inner surface with a fine conductive wire-embedded plate
holding groove so that the fine conductive wire-embedded
plate 110 may be affixgd to the bottom of the device
receiving carrier 100 by being fitted in the fine conductive
wire-embedded pléte holding groove, it will be appreciated
that essentially the same functional advantages as provided
by the first embodiment may be obtained by # modified
arrangement in which the fine conductive wire-embédded plate
110 is secured to the undersurface of the device receiving
carrier 100 by means of fasteners 63 as illustrated in Fig.
2.

According to the constructions of the first embodiment

and the modified form illustrated in PFigs. 1 and 2,
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respectively, the fine conductive wire-embedded plate 110 may
easily be secured to or removed from the groove in the lower
inner wall surface or the undersurface of the device
receiving carrier 100, so that when the type of the Ié
package to be tested has been changed, it is only required to
replace the fine conductive wire-embedded plate 110 to
thereby provide the advantage of further enhancing the
operational efficiency. On the other hand, however, because
of the configuration in which the fine conductive wire-
embedded plate 110 is affixed to the groove in the lower
inner wall surface or the undersurface of the device
receiving carrier 100, it is required to form in the board 70
a recéss §r through-hole 71 for receiving the lower end
portion_of the device receiving carrier 100 and through-holes
73 for passing the fasteners 63 in the arrangements of Figs.
1-and 2,'respectively.

Fiég 3 illustrates another modified form of the first
embodiment of Fig. 1 in which the fine conductive wire-
embedded plate 110 is secured to the undersurface of the
device receiving carrier 100 by means of suitable adhesive.
In this case as well, it is a matter of course that
essentially the same functional advantages as profided by the
first embodiment may be obtained.

It should be noted that in the modified shown in Fig. 3
it is not possible to replace only the fine conductive wire-
embedded plate 110, although there is no need to form any

recess or through-holes in the board 70.
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Fig. 4 shows the pertinent portions of a second
embodiment of the IC tester according to the present
invention which is applicable when the IC packages placed and
supported in IC pockets 101 of a device receiving carrier 100
are QFP packages. It is a schematic cross-sectional view
illustrating the electrical connection between a QFP 45
loaded on the device.receiving'carrier 100 and a fine
conductive wire-embedded plate 110 mounted in the bottoﬁ of
the device receiving carrier 100 and serving as an IC socket
and the electrical connection between the fine conductive
wire-embedded plate 110 and gold pads 72 formed on the board'
70 of the test head. |

Since the construction of the device receiving carrier
100 is the éame as that of the device receiving carrier shown
in Fig. 1 for use with the BGA package 40 except that the
éhape and size of the IC pocket 101 are determined according
to the shape and siée of the QFP, ﬁhe numerals in Fig. 4
correspond to those of Fig. 1 for thé elements common to
both, and those common elements will not be discussed again
unless needed.

Likewise, with regard tb the board 70, the numerals in
Fig. 4 correspohd to those of Fig. 1 for the eleménts common
to both, and the description thereof is omitted, since the
board 70 mounted to the test headiis identical to that shown
in Fig. 1 for use with the BGA p;ckage 40 except that the |
gold pads 72 formed in the board 70 are arrayed in

correspondence with the terminal pins 46 leading from fhe
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sides of the QFP 45 and that the multi-layered wiring
patterns (shown in thick solid lines) in the board 70 are
formed in accordance with the array of the-gold pads 72. It
is needless to say that while the éold pads 72 are formed in
the shape of a reciangle to conform with the shape of the end
portion of the terminal pin 46 of the QFP 45, it may be of
any other suitable shape. |

In this second embodiment as well, a ﬁusher'sz for
applying a certain amount of pressure to the fine conductive
wire-embedded plate 110 is mounted above the test head, as is
the case with the prior art, in order to insure the contact
between the end portions of the overlying terminal pins 46 of
the QFP 45 and the underlying gold pads 72 by means of the
fine metal wires 112 to thereby enhance the reliability in
operation of the rubber plate, the arrangement being such
that the'pushe} 82 pushes the end portions of the terminal
pins 46 of the associated QFP 45 in the IC pocket 101 from
above down to press the fine conductive wire-embedded plate
110 through the ena portions of the terminal pins 46.

With regard to the second embodiment as well, it is
evident that constructions similar to those in the modified
forms illustrated in Figs. 1 and 2 may be adopted-with
respect to the manner of mounting the fine conductive wire-
embedded plate 110 to the device receiving carrier 100.
Specifically, the fine conductive wire-embedded platé 110 may
be secured to the undersurface of the device receiving

carrier 100 by means of either fastemers 63 or suitable
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'Wheﬁ the device receiving carrier 100 having a fine
conductive wire-embedded plate 110 mounted in the bottom
thereof is attached to a test tray.14, the QFP 45 placed in
the IC pocket 101 is supported therein in a stable manner
with the terminal pins 46 in contact with the surface of the
fine conductive wire-embedded plate 110, since the shape and
size of the IC pocket 101 are determined according to the
shape and size of the IC package.

The test tray 14 is transported to the test section 21
within the constant temperature chamber 201where upon the
fine conductive wire-embedded plate 110 of each device
receiving carrier 100 being brought into contact with the
corresponding board 70 attached-to_the test head, each of the
terminal pins 46 of the QFP 45 is electrically connected
through ihe fine conductive wire-embedded plate 110 with the
corresponding gold pad 72 of the board 70, as shdwn in Figq.
4. That is, each terminal pin 46 is put into good electrical
connection with the gold pad 72 in contact with the minute
area portion on the bottom surface of the fine conductive
wire-embedded plate 110 thfough a plurality of fine metal
wires 112 embedded in the minute area portion on fhe top
surface of the fine conductive wire-embedded plate 110. 1In
this position, the pusher 82 is actuated to push the end
portions of the corresponding terminal pins 46 from above
down to press the fine conductive wire-embedded plate 110

through the end portions of the terminal pins 46.
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It is thus to be appreciated that the terminal pins 46 of
the QFP 45 are electrically connected with the gold pads 72
of the board 70 through the fine metal wires 112 of the fine
conductive wire-embedded plate 110'satisfactorily and with
high reliability, whereby the test on ICs in QFPs may be
conducted consistently and with high reliability without the
need for providing IC sockets on the test head as in the
prior art.

In addition, it is possible to avoid reduction in the
mechanical strength of the device receiving carrier 100
because there is no need to form four slits through the
bottom of the IC pocket 101. Further, the fine conductive
wire-embedded plate 110 which performs the function of the IC
socket makes it possible to provide an IC tester capable of
applying high frequency signals owing to a substantial -
reduction in thickness of the IC socket.

Moreover, when the type of the IC package to be tested is
changed, the device receiving carrier 100 may be feplaced
outside of the constant temperature chamber 20 because the
device receiving carrier is mounted to the test tray 14 which
is moved through the IC tester in a circulating manner. This
avoids occurrence of a change in the temperature in the
constant temperature chamber 20 as well as enhancing the
operating simplicity, so that only a short time interruption
of the test is required before the testing can be resumed.

Fig. § illqstrates a pattern of.gold‘pads 72 formed in

the board 70 suitable for use in placing and supporting a
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TSOP on a device receiving carrier 100; The TSOP is a
surface mount type package cpmprising a thin rectangular
package body having lead pins protruding horizontally and
parallel to each other from its twd opposed sides. While the
package is rectangular or square in shape, there are a number
of variations in the outer dimensions and the number of lead
pins. For this reason, in forming two transversely spaced
apart rows of rectangular minute gold pads in the surface of
the board 70, the length of each gold pad row (the length
from one_end to the other of each row) is chosen to
accommodate all of the lead pins of TSOP having the maximum
length of lead pin array. Further, the longitudinal length

of each gold pad (the length in the right-to-left direction

"as viewed in the drawing) of each gold pad is made as long as

possible. The spacing (pitch) between adjacent gold pads in
each row is chosen to be equal to or less than the minimum
pitch of the lead pins of the TSOP.

With a selected pattern of gold pads 72 formed in the
surface of the board 70, when the fihe conductive wire-
embedded plate 110 mounted to the device receiving carrier
100 is engaged with the surface of the board 70 in the test
section 21, a TSOP 120 having standard outer dimeﬁsions will
be positioned with respect to the gold pad pattern as shown
in Fig. 5(a), so that the lead pins will be put into contact
with the individual gold pads 72 at their longitudinal middle
portions except for a few gold pads located at the opposite

ends of each gold pad row. For a TSOP 121 having the maximum
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length of lead pin array, it will be positioned with respect
to the gold pad pattern as shown in Fig. 5(b), so that the
lead pins will be contacted with all the gold pads 72 at
their longitudinal middle portions.in each gold pad row.
Further, for a TSOP 122 having the standard length but the
greater width of lead pin array (wider than the standard), it
will be positioned with respect‘to the gold pad pattern as
shown in Fig. 5(c), so that the lead pins will be contacted
with the same gold pads 72 as in the case of Fig. 5(a) but
toward the longitudinal outer end portions of the individual
gold pads.

It will thus be appreciated that an excellent efficiency
can be realized by the advantage of utilizing the same board
70 even if the type of TSOP to be ;ested is changed.
| For testing ICs housed in BGA packages as discussed
above, it is again preferable that minute circular or
elliptical gold pads 72 be formed all over the surface area
of the board 70 corresponding to the undersurface area of the
maximum size BGA package to accommodate BGA package of all
sizes. This eliminates the need to replace the board 70
whenever the type of TSOP to be tested is changed. It is
apparent that the gold pads 72 in the surface the-board 70
may be substituted for by pads formed of conductor other than
gold or by terminal elements.

It should be noted that the test head 90 shown in Fig. 6

~is configqured to be able to change the electrical connection

with respect to the board 70 by replacing the circuit board
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of the test head base 92. Accordingly, even if the change of
type of TSOP to be tested necessitates changing the
electrical connection with respect to the board 70, it is
only required to replace the circuit board of the test head
located outside of the constant temperature chamber 20, which
contributes to improving the operational efficiency.

While the foregoing embodiments have been described in
connection with the case where the invention is applied to an
IC tester, it is obvious to those skilled in the art that the
present invention is applicable, with the same functional
advantages, to various types of semiconductor device testing
apparatus adapted for testing other types of semiconductor
devices other than ICs. In addition, while the present
invention has been described with respect to testing ICs in
BGA package, QFP and TSOP carried and transported on a device
receiviné carrier, it is apparent that the present invention
is applicable, with the same functional advantages, to
testing ICs housed in other packages and other types of
semiconductor devices.

As is appreciated from the foregoing discussion,
according to the present invention the device receiving
carrier is provided with the fine conductive wire;embedded
plate 110 which is made to have the function of the
conventional IC socket, whereby the need to provide IC -
sockets on the test head as was required of the prior art is
eliminated. Consequently, there is no need to replace IC

sockets on the test head when the type of semiconductor
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device to be tested is changed. In addition, since the
replacement of device receiving carriers and/or fine
conductive wire-embedded plates is effected by very easy
operations outside of the constantitemperature chamber, the
interruption of the testing occaeioned by the change of the
type of semiconductor device to be tested is only a short
time, leading to a great reduction in the testing time as
well as a significant improvement on theloperational
easiness.

Moreover, because of a semiconductor device carried on a
device receiving carrier being rested and supported on the
fine conductive wire-embedded plate, even an increase in the
number of terminals of the IC package would neither deprive
the device receiving carrier of the portion for carrying the
semiconductor device, nor extremely reduce the mechanical
strength.of that portion, not to speak of the mechanical
strength of the device receiving carrier per se. On top of
that, the ability of the fine conductive wire-embedded plate
to perfornm the function of the IC socket means that a very
thin_socket can be provided, which in turn makes it possible
to provide an IC tester capable of applying high frequency
signals. |
| Furthermore, the present invention provides the advantage
of insuring that the terminals of the semiconductor device,
irrespective of the number of terminals, may be reliably
connected with the conductor pads or terminals in the board

of the test head, because the device receiving carrier is
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configured to be supported on the fine conductive wire-
embedded plate such that the terminals of the semiconductor
device are connected with the conductor pads or terminals in

the board thrdugh the fine conductive wires embedded in the

rubber sheet.
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1. A semiconductor device testing apparatus constructed
such that in a loader section, a sémiconductor-device to be
tested is transferred onto a device receiving carrier mounted
‘to a test tray, said test tray being then transported from
_said loader Qection to a test section where the semiconductor
device is tested for its electrical characteristic while
remaining placed on the test tray, and upon completion of the
test, the tested seﬁiconductor device together with the test
tray is transported out of the test section, in which:

said device receiving carrier accommodating the
semiconductor device to be tested has its‘bottom open, a fine
conductive wire-embedded member being mounted to the open
bottom of the device recéiving carrier, said fine conductive
wire-embedded member comprising a plate made of an insulator’
and a number of fine conductive wires embedded in the
insulator plate, said fine conductive wires being
electrically iﬁsulated from each other and extending through
the thickness of the insulator plate with the opposite ends
exposed at the opposed surfaces of the insulator plate, and
said device receiving carrier being rested on sai& fine
conductive wire-embedded member such that said fine
conductive wire-embedded member functions as a socket for

said semiconductor device during the testing.

2. The semiconductor device testing apparatué according

PN
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to claim 1 in which said fine conductive wire-embedded member

is securedly fitted in a groove formed in the inner wall of

the lower portion of said device receiving carrier.

3. The semiconductor device testing apparatus according
to claim 1 in which said fine conductive wire-embedded member
is secured to the bottom of said device receiving carrier by

fastener means.

4. The semiconductor device testing apparatus according
to claim 1 in which said fine conductive wire-embedded member
is securedly bonded to the bottom of said device receiving

carrier by suitable adhesive.

5. The semiconductor device testing apparatus according
to claim 1 in which the spacings between the adjacent fine
conductive wires of said fine conductive wire-embedded member

are chosen to be 0.1 mm or approximately 0.1 mm.

6. The semiconductor device testing apparatus according -
to claim 1 in which the insulator plate of said fine
conducﬁive wire-embedded member is a resilient rubﬁer plate
or sheet, and said fine donductive wires are fine metal

wires.

7. The semiconductor device testing apparatus according

to claim 1 in which the test head of the semiconductor device
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testing apparatus has boards mounted thereto, said boards

being adapted to be in contact with the bottom surface of
said fine conductive wire-embedded member during the testing
of the semiconductor device in said test section, each said
Board having conductor pads formed in a manner electrically
insulated from each other on the surface thereof at at least
the positions opposing the terminals of the corresponding
semiconductor device being tested placed on the top surface
of the fine conductive wire-embedded member to establish
electrical connection between said terminals of the
semiconductor device and the corresponding conductor pads of
said board through the fine conductive wire of said fine

conductive wire-embedded member.

8. The semiconductor device testing apparatus according
to claim 7 in which said conductor pads formed on the surface

of said board are gold pads.

9. The semiconductor device testing apparatus according
to claim 7 in which said board has multi-layered wiring
patterns formed therein, said conductor pads formed on the
surface of the board being electrically connected‘with the

corresponding wiring patterns.

10. The semiconductor device testing apparatus according
to claim 7 in which said semiconductor device to be tested is

housed in a package of the surface mount type having
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terminals protruding parallel to each other from its two
opposed sides, said conductor pads are formed on. two rows
spaced apart by a predetermined distance in the surface of
said board, each row including a'mﬁltiplicity of conductor
pads, the pitch of the conductor pads in each row
corresponding with that of the terminals of said
semiconductor device to be tested, and each conductor pad
being elongated in a direction perpendicular to the |

longitudinal direction of the row.

11. The semiconductor device testing apparatus according

to claim 10 in which said-packagé of the surface mount typé

is TsoP.

12. The semiconductor device testing apparatus according
to claim 7 in which said semiconductor device to be tested is
-housed in'a package of the surface mount ﬁype having
terminals protruding parallel to each other from its four
sides, said conductor pads being formed on the surface of
said board at the positions opposing the respective terminals

of the semiconductor device being tested.

13. The semiconductor device testing apparatus according

to claim 12 in which said package of the surface mount type

is QFP.

14. The semiconductor device testing apparatus according
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to claim 7 in which said semiconductor device to be tested is
houéed in a package of the ball grid array structure having
small solder balls arrayed in the form of a grid on the
bottom thereof, said conductor.padé being formed on the
surface of said board at the positions opposing the

respective solder balls.

15. The éemiconductor device testing apparatus according
to claim 7 in which the test head has a circuit board with
which said wiring patterns of said board mounted to the test
head aré adapted to be connected, said cifcuit board being
replaceable. in accordance with a change of the type of

semiconductor device to be tested.’
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