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SEMICONDUCTOR DEVICE TESTING APPARATUS

BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

The Present invention relates to a semiconductor device
testing apparatus with which is connected or integrated a
semiconductor device transporting and handling apparatus
(commonly called handler) for transporting semiconductor
devices (such as semiconductor integrated circuits) to test
and sort out the tested semiconductor devices on the basis of
the test results, and particularly to improvements on that
section of the.testing apparatus for testing/measuring
semiconductor devices under test (commonly called DUT) which
have been‘brought into the test section of the semiconductor
device transporting and handling apparatus (which will be
called handler hereinafter) by the automatic transporting

mechanism incorporated in the handler.

2. DESCRIPTION OF THE RELATED ART

A semiconductor device testing apparatus for testing
semiconductor devices has often connected therewith a handler
for transporting semiconductor device under test to subject
them to predetermined tests and sort out the tested
semiconductor devices on the basis of the test results as
noted above. For simplicity of description, in the following
disclosure will be taken.as an example the semiconductor

device testing apparatus (commonly referred to - as IC tester)



10

15

20

25

for testing semiconductor integrated circuits as will be
referred to as IC hereinbelow which are typical of
semiconductor devices.

Fig. 4 is a schematic side view illustrating an example
of the semiconductor device testing apparatus (which will be
called IC tester hereinafter) of the type described above.
The IC tester comprises a tester proper 1l in which various
electrical circuits, power source or supply and the like are
mainly accommcdated, a handler 12 equipped with therein.an
automatic transporting mechanism for transporting ICs, and a
test head 13 electrically connected with but constructed
separately from the tester proper 11 and mounted to the test
section of the handler 12.

ICs under test which have been brought into the test
section of the handler 12 by the automatic transporting
mechanism of the handler 12 are brought into eleqtrical
contact with the test head 13 (specifically the'ic socket or
sockets mounted in the test head 13), and hence glectr;cally
connected with the tester proper 11 through a bundle of
cables 14. A test signal having a predetermined pattern as
supplied from the tester proper 11 through the b&ndle of

cables 14 is applied to the ICs under test and response

~signals read out from the ICs are transmitted to the tester

proper 11 through the test head 13 and the cables 14, thereby
to measure the electric characteristics of the ICs.
The test section of the handler is disposed in a constant

temperature chamber (not shown) for giving a predetermined
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temperature stress to ICs under test to meet the requirement

-that ICs under test be tested in an atmosphere at a

predetermined temperature. In order to permit ICs under test

brought into the test section to be electrically contacted

- with the IC socket or sockets mounted in the test head 13,

the constant temperature chamber is provided in its bottom
wall with an opening in which there is fitted and fixed a
mounting fixture (which will be referred to as "device
specific adapter" hereinafter as it is called so in the art)
for electrically connecting the test head 13 of the IC tester
with the test section in the constant temperature chamber of
the handier 12.

Fig. 3 illustrates the consfruction of an example of the
device specific adapter for connecting the test section in
the constant temperature chamber of the handler 12 described
above and the test head 13 together with the test head 13 and
the test section in the constant temperature ch;éber of the
handler 12. The bottom wall of the constant teﬁgerature
chamber of the handler '12 is formed with an opening 21 in
which a device specific. adapter 23 is mounted. A framing 12B
surrounding the opening 21 is defined by the insﬁlated wall
of the bottom of the constant temperature chamber.

| The device specific adapter 23 comprises a perimeter.
frame 24, a plurality of (two in the illustrated example)
socket boards 27 mounted on one side surface 24A (upper
surface in the illustrated example) of the perimeter frame 24

with spacers 26 interposed therebetween, a plurality of (two
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in the illustrated éxample) insulation boards 30 mounted on
the opposite side surface 24B (undersurface in the |
illustrated example) of the frame 24, and connecting boards
29 for electrically connecting the socket boards 27 and the
insulation boards 30. The perimeter frame 24 is generally
formed of resin-based insulating material so as to prevent
the temperature of the constant temperature chamber from
leaking to the extérior.

Two IC sockets 22 are mounted on the top of the two
respective socket boards 27 éttached to the upper surface 24A
of the perimeter frame 24 while a predetermined number of

male contacts 28 are mounted on each of the two insulation

. boards 30 affixed to the undersurface 24B of the frame 24

such that thg'male contacts 28 extend outwardly of the
insulation boards. The terminals of each IC socket 22 are
electrically connected with the corresponding mal§ contacts
28 by means of connecting boards 29 in this examéle
electrically connecting the socket boards 27 andgfhe
insulation boards 30 attached to the upper surfaéé 24A and
the undersurface 24B, respectively of the frame 24. It will
be ob?ious to one skilled in the art that the elgétrical
connection between the términa;s of each IC socket 22 and the
corresponding male contacts 28 may be made by any suitable
connection means such as cables and wires other than the
connecting boards 29.

. The male contacts 28 of the device specific adapter 23

are electricallj connected with a plurality of contacts
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(female contacts in this example) 31 attached to the upper

~ surface of the mother board means 25. More specifically, the

mother board means 25 comprises_a peripheral frame 25F, an
upper insulation board 37 attached to the top edge of the
frame 25F, and a second insulation board 33 attached to the
bottom edge of the frame 25F. The above noted plurality of
female contacts 31 are affixed to the upper insulation board
37 while a plurality of contacts (male contacts in this
example) 38 are mounted to and extend outwardly of the lower
insulation board 33.

The female contacts 31 on the upper surface of the mother
board means 25 are configured to be both electrically and
mechanically connected with the male contacts 28 at the
undefsurface of the perimeter frame 24. Likewise, the male
contacts 38 on the lower surface of the mother board means 25
are adapted to be both electrically and mechanicélly

connected with female contacts 3% which are in turn mounted

e
{

on a performance board (not shown). 7Y
wWhile the female contacts 31 on the upper'suéface of the
mother board means 25 and the male contacts 38 on the lower
surface of the mother board means 25 are shown iﬁ this
example as being electrically interconnected by coaxial
cables 32, it is needless to say that the invention is not
limited to the use of such coaxial cables, but that any other
suitable connection means such as conventional connecting

cables, wires or connecting boards may be employed.
Mounted on the top of the test head 13 is the performance
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board, not shown on-whicﬁ there is mounted the mother board
means 25 on the top of which in turn there is mounted the
device specific adapter 23 carrying the IC sockeﬁs 22. The
combination of the device specific adapter 23 and the mother
board means 25 is commonly called "Hi-fix” base or "Test
Fixture" in the art concerned.

It is thus to be understocd that ICs 34 under test may be
electrically connected with a gang of drivers DR in the test
head 13 for applying a predetermined pattern of test signals
to the ICs under test, a gang of comparators CP for
determining whether the output signals read out of the ICs
under test are a high (H) logic signal or a low (L) logic
signal having a predetermined value of voltage, respectively,
and a power line through the female contacts 39 on the
performance board, the male contacts 38 -on the lower surface
of the mother board means 25, the coaxial cables .32, the
female contacts 31 on the upper surface of the méther board
means 25 and the male contacts 28 on the lower %grface of the
device specific adapter 23, the connecting boardg 29 and the
IC sockets 22 on the upper surface of the device specific
adapter 23. %

The device specific adapter 23 comstructed as described
above is mounted in the opening 21 defined in the bottom wall
of the constant temperature chamber of the handler 12 such
that a plurality of IC sockets 22 mounted on the upper
surface 24A of the perimeter frame 24 are exposed in the

constant temperature chamber. It is thus noted that ICs 34
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_under test which have been brought into the test section in

the constant temperature chamber by the automatic
transporting mechanism may be put into electrical contact
with the IC sockets 22 to test the ICs 34 under test for
their electrical characteristics. While two IC sockets 22,
22 are shown as mounted in Fig. 3, this is ohly illustrative
of the invention, and it is a matter of course that the
number of IC sockets may be varied depending on the
configuration of the handler.

Although a gap is shown in Fig. 3 between the upper frame
surface 24A of the perimeter frame'24 and the downwardly
facing surface 21A 6f the stepped wall surrounding the
opening 21 of the handler 12, these surfaces 24A and 21A are
brought into abutment with each other in practical use. That
is, there is no gap between the surfaces 24A and 21a. With
these surfaces in abutment, the top surface (sho%n in dotted
lines) of the IC socket 22 is arranged to mate with the
presented surface 35 of the IC 34 under test (uﬁ%ersurface of
the package of the 34). 1In this mated position,ithe
perimeter frame 24 is fixed to the handler 12 by means of
hold-down maeans. In this way, the top surface 05 the IC
socket 22 and the presented surface 35 of the Ic'34 are
maintained in the mated position to ensure that the terminals
of the IC 34 under test are in contact with the terminals of
the IC socket 22.

Since the IC socket 22 is mounted on the socket board 27

which is in turn attached to the upper surface 24A of the
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perimeter frame 24 via the spacer 26 as noted above, it is to

. be appreciated that the amount or extent of projection

(distance or length) HH of the IC socket 22 from the upper
surface 24A (the surface of the device specific adapter 23
abutting against the surface surrounding the opening 21 of
the handler 12, namely, the reference plane of the device
specific adapter 23) of the perimeter frame 24 is defined
depending on the thickness of the spacer 26 and that of the

socket board 27, and the amount of projection HH in turn

determines the extent to which the device specific adapter 23

is inserted in the opening 21 of the handler 12.

;t.should be noted here that if the type of ICs 34 to be
tested is changed to a different one having a different
length of terminals, for example, it would necessitate the
amount of projection HE of the IC socket 22 to be varied.To
this end, it has heretofore been to set the amount of
projection HE of the IC socket 22 by varying theﬁthickness of
the spacer 26 and the height of the connecting ﬂ§ards 29.

This means ‘that a change of design necessitaied.
Accordingly, each time the type of IC is changed, it has been
reguired in the prior art to replace the device &becific
adapter 23 with another one S0 prepared as to have the amount
of projection HH of the IC socket 22 conform with the new
type of IC.

The similar situation also occurs in the. case where IC
sockets having various heights are employed. This requires

that users of IC testers to test a number of types of ICs
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| have a number of types of devige specific adapters é3 in

hand, resulting undesirably in an increase in the economic

burden to be borne.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
semiconductor device testing apparatus which is capable of
conducting the IC test hsing a single type of device specific
adapter even if there are many types of ICs to be tested and
if IC sockets having different heights are employed.

According to a first aspect of the present invention, the
foregoing and other objects of the invention are accomplished
by providing a semiconductor device festing apparatus
comprising a handler having incérporated therein an automatic
semiconductor device transporting mechanism, a device
specific adapter mounted to an opening of the handler, a
socket inserted and supported in the opening of the handler
SO as to project from the device specific adapter in such an
amount of projection that the socket will contact with a
semiconductor device under test as transported in by the
automatic semiconductor device transporting mechgnism to
electrically connect the semiconductor device under test with
a tester proper, and a thickness adjusting means attached to
either one of the opposing surfaces of the device specific
adapter and the handler for adjusting the amount of
projection of the socket by.selecting the thickness of the

thickness adjusting means across the gap between the handler
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and the device specific adapter.

According to a second aspect of the present invention,
the foregoing and other ‘objects of the invention are
accomplished by providing a semiconductor device testing
apparatus comprising: a handler including a constant
temperature chamber for giving a predetermined temperature
stress to semicqnductor devices to be tested, a test section

accommodated in the constant temperature chamber for testing

semiconductor devices, and an automatic transporting

mechanism for transporting semiconductor devices to the test
section; a device specific adapter mounted to an opening
formed through the bottom wall of the constant temperature
chamber of ihe handler for electrically connecting the test

section and a tester proper, at least one socket supported

above the device specific adapter so as to project upwardly a

predetermined distance from the device specific q@apter such
that the socket will contact with a semiconductcf device
under test as transported in by the automatic seﬁiconductor
device tramsporting mechanism to electrically cdgnect the
semiconductor device under test with the tester proper in the
condition in which the device specific adapter 1%’ mounted to
the opening of the bottom wall of the constant témperaﬁure
chamber with the socket positioned in the test section; and a
thickness adjusting means attidched to either one of the
abutment surface of the device specific adapter and the

opposing abutment surface surrounding the opening in the

bottom wall of the constant temperature chamber for adjusting
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the distance by which the socket will project into the test
section when the device specific adapter is mounted to the
opening of the bottom wall of the constant temperature
chamber.

In a preferred embodiment of the present invention, the
device specific adapter may comprise a perimeter frame, at
least one socket board mounted on one side surface of the
perimeter frame with spacer means interposed therebetween, at
least one insulation board mounted on the opposite side’
surface of the perimeter frame, and connecting means for
electrically connecting the socket board and the insulation
board.

The thickness adjusting means may comprise a plurality of
adjusting members different in_thickneés stécked one on

anocther. Alternatively, the thickness adjusting means may

- comprise a single frame~like member having a predetermined

thickness. 2

Prefefahly, the thickness adjusting means mé; comprise a
plurality of frame-like adjusting members differgnt in
thickness stacked one on another, the frame-like adjusting
members having approximately the same shape and ﬁimensions as
those of the perimeter frame as described hereinbefore.

In a preferred embodiment of the invention, the thickness
adjusting means comprising the plurality of frame-like
adjusting members stacked one on another is attached to that
abutment surface of the device specific adapter which is to

be abutted against the wall portion of the bottom wall af the
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constant temperature chamber surrounding the opening.

While the thickness adjusting means may be attached to
the abutment surface of the device specific adapter, the
surface of the device specific adapter opposite from the
aforesaid abutment surface may also be provided with means
for attaching the thickness adjusting means thereto, so that
when one or more of the plurality of adjusting members
comprising the thickness adjusting means is or are removed
from the abutment surface of the device specific adapter to
adjust the thickness, the removed adjusting member or members
may be carried on the opposite surface of the device specific -
adapter by means of the aforesaid attachment means.

In another preferred embodiment, the thickness adjusting
means comprising a plurality of frame-like adjusting members
stacked one on another may be attached to that surface of
that wall portion of the bottom wall of the constant
temperature chamber surrounding the opening whicﬁ is to be

P

abutted against the device specific adapted.

Y
i

It will thus be appreciated that according tB the present

invention, the semiconductor device testing apparatus is

capable of handling Yarioﬁs standards of semicon@hctor
devices as well as various heights of sockets wiihout the
need for modifying the construction of the device specific
adapter, whereby the practical benefit of greatly reducing
the running costs may be provided in practising the

semiconductor device testing apparatus.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic cross-sectional view showing the
construction of the principal portion of a first embodiment
of the IC tester according to the present invention:;

Fig. 2 is a schematic cross-sectional view showing the
construction of the principal portion of a second embodiment
of the IC tester according to the present invention;

Fig. 3 is a schematic cross-sectional view of showing the
construction of the principal portion of an example of the
prior art IC tester; and

Fig. 4 is a side view illustrating the general

arrangement of the IC tester.

ETAILED DES OF _INVENTION
Fig. 1 is a schematic cross-sectional view showing the
construction of the principal portion of the first embodiment
of the test section of the IC tester according tg the present
invention. That is, there are shown only that égrtion of the
IC tester including the opgning 21 formed througg the bottom
wall of the constant temperature chambef of the handler 12

and the device specific adapter 23. Those porti@hs or
components which correspond to portions or compohents shown

in Pig. 3 are designated by the like reference numerals and

. will not be discussed again unless needed.

The present invention is characterized in that thickness
adjusting means 41 for adjusting the extent of projection

(the extent or length of the projection from the reference

qZ/91 d T W - 2601 L661-90-11
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plane of the device specific adapter 23)'HH of the IC socket
22 mounted to the device specific adapter 23 from that
adapter is attached to either one of (A) that abutment
surface of the device specific adapter 23 (the reference
plane of_the device specific adapter 23) inserted in the
opening 21 of the handler 12 which is to abut against the
abutment surface of the perimeter portion ¢f the opening 21
and (B) the abutment surface of the perimeter portion of the
opening 21 which is to be contacted by the abutment surface
of the device specific adapter 23.

The first embodiment shown in Fig. 1 represents the
configuration (A) in which the frame-like thickness adjusting
means 41 is attached to that abutment surface of the device
specific adapter 23 inserted in the opening 21 of the handler
12 which is to abut against the perimeter portion of the
opening 21, more specifically to the upper frame surface 24A
of the perimeter frame 24 which is to abut againg% the
downwardly facing surface 21A of the stepped walggsurrounding
the opening 21. i

The thickness adjusting means 41 may comprise a plurality
of adjusting members in the form of frame-like négal sheets
stacked one on another, each metal sheet having é
predetermined thickness. Each of the frame-~like adjusting
members has approximately the same shape and dimensions aé
those of the perimeter frame 24 (actually, narrower in width
by the width of the spacer 26 than the frame 24), and is

superposed on the upper frame surface 24A of the perimeter
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frame 24.

Ordinarily, various fiame-like menbers having different
thicknesses are prepared and held in stock, so that wvarious
thicknesses of frame-like members may be stacked one. on
another to form a desired thickness of the thickness
adjusting means 41. The thus obtained thickness adjusting
means 41 comprising a number of superposed frame-like members
may then be affixed to the upper frame surface 24A of the
perimeter frame 24. It is thus to be appreciated that the
extent of projection HE of the IC socket 22 may be defined by
various combinations of various thicknesses of frame-like
members stacked one on ancther. It should be noted, however,
that a plurality of frame-like members need not necessarily
have different thicknesses from each other.

In the first embodiment shown in Fig. 1, the upper frame
surface 24A of the perimeter fréme 24 except for*that portion
to which the spacer 26 is fixed is prellmlnarlly ‘reduced in
height by the thickness of the thickness adJustng means 4l.
More spec;flcally, that portion of the upper frame surface
24A of the perimeter frame 24 which is to be contacted by the
abutment surface 21A of the perimeter portion oégthe opening
21 of the handler 12 has its material removed by the
thickness of the thickness adjusting means 41 so as to have a
correspondingly reduced thickness. The thickness adjusting
means 41 comprising a number of superposed frame-like members
is affixed to that portion thinned by the material removal,

namely the newly formed upper frame surface 24A of the

52/81 'd N (S EE: vl 1661-90-11

[ (8T 399d QAIRI¥d) B1 3J9Ivd h69B-EES 1Y 2661 LE:ET 9@/11 (3A13734 1



10

is5

.20

25

-16-

perimeter frame 24 to thereby make the thickness of that
portion subsfantially equal to the thickness 2A of the
conventional of the perimeter frame 24.

wWith the construction as described above, the amount of

projection HH of the IC socket 22 may be defined by the

.distance (length) from the top surface (the new reference

plane of the device specific adapter 23 abutting against the
peripheral surface of tﬁe opening 21 of ;he handier 12) of
the uppermost layer (adjusting member) of the thickness
adjusting means 41 to the top surface of the IC socket 22.
wWhen it is desired to increase the amount of projection (the -
extent or length of the projection from the reference plane
of the device specific adapter 23) HH, it is only required to
increase the number of the frame-like adjusting members
comprising the thickness adjusting means 41: In this
embodiment, a plurality of frame-like adjusting mémbers
comprising the thlckness adjusting means 41 are fastened to
the upper frame surface 24A of the perimeter frame 24 by
means of screws or the llke. Accordingly, the total
thickness of the thickness adjusting means 41 may readily be
varied by éimply removing the screws and increasgig or
decreasing the number of frame-like adjusting members.

It is preferable that all of the plurality of frame-liké
adjusting members prepared preliminarily to form the
thickness adjusting means 41 be superposed one on another and
that when the thus forme& thickness adjusting means 41 is

placed on the upper frame surface 24A of the perimeter frame

4L/61 d AL Pl 1661-90-11
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24, the IC socket 22 be located in its lowest position where
ICs with terminals having a maximum length can be tested.
When ICs with terminalé shorter in length are successively to
be tested, one or more (a predetermined ndmber) of the frame~
like adjusting members comprising the thickne;s adjusting
means 41 need onlf be removed from the upper frame surface
242 to successively elevate the position of the IC socket 22
in preparation for testing new successive lots of ICs with
terminals shorter than those of the preceding lots with the
IC socket 22.set at the appropriate elevation, whereby the
efficiency of operation may be significantly enhanced.

It is also to be noted that this embodiment is configured
so as to permit any frame-like adjusting member or members
removed from the upper frame surface 24A of the frame 24 to
be reattached to the opposite lower frame su;face 24B. To
this end, the lower frame'surface'24B is also fo@med with
screw holes to providé for reattaching the frameélike
adjusting member dislodged from the upper frameggurface 242
to the lower frame surface 24B by screws. d

It can be appreciated that reattaching the frame-like
adjusting member dislodged from the upper frame gurface 24A
of the perimeter frame 24 to the opposite lower frame surface
24B permits the total thickness of the perimeter frame 24 to
be always maintained at the constant value AA. This
arrangement provides the advantage that the hold-down means
36 is permitted to press the perimeter frame 24 down to the

handler 12 under the always constant condition. In Fig. 1,

4¢/02 4 TN (s S vl L661-90-11
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the frame-like adjusting members removed from the upper frame
surface 24A and reattached to the lower frame surface 24B are
shown in dotted lines 41°'. |

Fig. 2 is a schematic cross-sectional view showing the
construction of the principal portion of the second
embodiment of the IC tester according to the present
invention. This second embodiment represents the
configuration (B) in which the frame-like thickness adjusting .
means 41 is attached to that abutment surface of the
perimeter portion qf the opening 21 of the handler 12 which
is to be contacted by the device specific adapter 23
(specifically, the upper frame surface 24A of the perimeter
frame 24 which is the reference plane of the device specifib
adapter 23) inserted in the opening 21 of the handler 12,
more specifically to the downwardly facing surface 212 of the
stepped wall surroundlng the opening 21. :

In this embodiment as well, the thickness adgustlng means
41 may comprise a plurality of adjusting membersiln the form
of frame~like metal sheets stacked one on another, each metal
sheet having a predetermined thickness. Each of the frame-
like adjusting members has approximately the sam& shape and
dimensions as those of the downwardly facing surface 212 of
the stepped wall surrounding the opening 21, and is secured
to the upper frame surface 24 in superposed relation
thereon.

As is the case with the first embodiment discussed above,

ordinarily, various frame-like members having different
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thicknesses are prepared and held in stock, so that various
thic;nésses of frame-like members may be stacked one on
another to form a desired thickness of the thickness
adjusting means 41. The thus obtained thickness adjusting
means 41 comprising a number of superposéd frame-like members
may then be affixed to the downwardly facing surface 21A of
the stepped wall surrounding the opening 21. It is thus to
be understood that the extent of projection (the extent or
length of the projection from the reference plane of the
device specific adapter 23) HH of the IC socket 22 may be
defined by various combinations of various thicknesses of
frame-like members stacked one on another in this embodiment
as well. It should be noted, however, that a plurality of
frame~like members need not necessarily have different
thicknesses from each other.

A plurality of frame-like adjusting members éomprising
the thickness adjusting means 41 are fastened éqﬁthe
downwardly facing surface 21A of the stepped wagi-surrounding
the opening 21 by means of screws or the like. ;ccordingly,
the total thickness of the thickness adjusting means 41 may
readily be varied by simply removing the screwsignd
increasing or decreasing the number of'ffame-like adjusting
members.

Further, like the first embodiment described above, if
the provision is made for permitting any frame-like adjusting
member or members removed from the downwardly facing surface

21A of the stepped wall surroundiﬁg the opening 21 to be
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reattached to the lower frame surface 24B, this second
embodiment may also provide the advantage that the hold-down
means 36-is permitted to press the perimeter frame 24 down .to
the handler 12 under the always constant condition.

While the thickness adjusting means 41 is shown as being
constituted by stacking a plurality of frame-like adjusting
members one on another in the various embodiments described
above, the thickness adjusting means 41 may comprise a single
frame-like thickness adjusting member. In the latter case;
the thickness of single thickness adjusting member 41 is
determined in accordance with the length of the terminals of
ICs to be tested as well as with the height of the IC socket
22,.50 that a thickness adjusting member 41 having a
thickness corresponding to the type of ICs to be tested and
the height of the IC socket 22 used need only be attached to
either the upper frame surface 24A of the.perimeﬁer frame 24

or the downwardly facing surface 21A of the stegﬁed'wall

&
[

surrounding the opening 21. 5%

While the invention has been described in thz foregoing
discussion as being applied to the IC tester adapted to test
ICs which are typical of semiconductor devices, Et will be
apparént to those skilled in the art that the in;ention is
also appiicable, with equal édvantages, to various types of
semiconductor device testing apparatus for testing
semiconductor devices other than ICs.

As is discussed above, in a semiconductor device testing

apparatus in which a socket board 27 having sockets 22

4e/€t 'd I (N Lyl £661-90-11
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mounted thereon is affixed to the upper surface 24A of the

perimeter frame 24 which is a component of a device specific

'adapter 23 with a spacer 26 interposed therebetween, the

sockets 22 being arranged to be electrically connected
through connecting boards 29 with a test head 13, the present
invention provides for varying the amount of projection (the
extent or length of the projection from the reference plane
of the device specific adapter 23) HH of‘the sockets 22 from
the reference plane of the device specific adapter (the
surface of the device specific adapter 23 abutting against
the peripheral surface of the opening 21 of the handler 12,
specifically, the top surface of the thickness adjusting
means 41 or the upper surface 24A of the perimeter frame 24)
by changing the thickness of the thickness adjusting means
only without the need for varying the heights of the spacers
26 and thé connecting boards 29. It will thus bé appreciated
that each time the type of semiconductor devicesgto be tested
is changed or each time the height of the socke€§ 22 used is
varied, it is not required to replace the deviceispecific
adapter with another particular adapter prepared so as to

establish an amount of projection EH of socket c&rresponding

_to the new type of semiconductor devices and the'height of

the sockets 22 selected, as was required of the prior art.
Otherwise stated, it is not required to prepare many types of
the device specific adapter 23. '

Consequently, the same single type of device specific

adapter 23 may be adapted for testing various standards of

Ge/t 'd T (T 8E vl L661-90-11
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semiconductoxr devices, ar;d may also be applied to various
heights of sockets. In this way, the present invention
provides the remarkable advantages of greatly reducing the -
economic burden on the users of the semiconductor device
testing apparatus of the type concerned as well as

significantly saving the running costs of such apparatus.
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WHAT IS CLAIMED IS:

1. A semiconductor device testing apparatus comprising:

a handler having incorporated therein an automatic
semiconductor device transporting mechanism; |

a device specific adapter mounted to an opening of the
handler;

a socket inserted and supported in said opening of the
" handler so as to project from said device specific adapter in
such an amount of projection that the socket will contact
with a semiconductor device under test as transported in by
said automatic semiconductor device transporting mechanism to
electrically connect the semiconductor device under test with
'a tester proper; and

a th%ckness adjusting means attached to either one of the
opposing surfaces of said device specific adapter and said
handler for adjusting the amount of projection of the socket
by selecting the thickness of said thickness adjusting means
across a gap between the handler and said device specific

adapter. .

2. The semiconductor device testing apparatus according
to Claim 1, wherein said opening of the handler is formed
through the bottom of a constant temperature chamber for
giving a predetermined temperature stress to semiconductor

devices to be tested.

3. The semiconductor device testing apparatus according
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to Claim 1, wherein said device specific adapter comprises a
'perimetér frame, at least one socket board mounted on one
side surface of said perimeter frame with spacer means
interposed therebetween, at least one insulation board
mounted on the opposite side surface of said perimeter frame,
and connecting means for electrically connecting said socket
board and said insulation board.

4. A semiconductor device testing apparatus comprising:

a handler including a constant temperature chamber for
giving a predetermined temperature stress to semiconductor
devices to be tested, a test section accommodated in the
constant temperature chamber for testing semiconductor
devices, Fnd an automatic transporting mechanism for
transporting semiconductor devices to the test section;

a device specific adapter mounted to an opening formed
through a bottom wall of said constant temperature chamber of
the handler for electrically connecting said test section and
a tester proper;

at least one socket supported above said device specific
adapter so as to project upwardly a predetermined distance
from the device specific adapter such that said socket will
contact with a semiconductor device under test as transported
in by said automatic semiconductor device transporting
mechanism to electrically connect the semiconductor device
under test with said tester proper in the condition in which

said device specific adapter is mounted to said opening in
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the bottom wall of said constant temperature chamber with
said socket positioned in the test section in said constant
temperature chamber; and

a thickness adjusting means attached to either one 6f the
abutment surface of said device specific adapter and the
opposing abutment surface surrounding the opening in the
bottom wall of the constant temperature chamber for adjusting
the distance by which the socket will project jinto the test
section when the device specific adapter is mounted to the
opening of the bottom wall of the constant temperature

chamber.

5. The semiconductor device testing apparatus according
to Claim 4, wherein said device specific adapter comprises a
perimeter frame, at least one socket board mounted on one .
side surface of said perimeter frame with spacer meaﬁs
interposed therebetween, at least one insulation board
mounted on the opposite side surface of séid perimeter'frame,
and conneeting means for electrically connecting said socket

board and said insulation board.

6. The semiconductor device testing apparatus according
to Claim 4, wherein said thickness adjusting means comprises
a plurality of adjusting members different in thickness

stacked one on another.

7. The semiconductor device testing apparatus according
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to Claim 1 or 4, wherein said thickness adjusting means
comprises a single frame-like member having a predetermined

thickness.

8. The semiconductor device testing apparatus according
to Claim 5, wherein said thickness adjusting means comprises
a plurality of frame-like adjusting members different in
thickness stacked one on another, said frame-like adjusting
members having approximately the same shape and dimensions as

those of said perimeter frame.

9. The semiconductor device testing apparatus according
to Claim 8, wherein said thickness adjusting means comprising
the plurality of frame-like adjusting members stacked one on
another is attached to that abutment surface of said device
specific adapter which is to be abutted agaiﬁst that portion
of said bottom wall of the constant temperature chamber
surrounding said opening.

10. The semiconductor device testing apparatus according
to Claiﬁ 8, wherein said thickness adjusting means comprising
the plurality of frame-like adjusting members stacked one on
another is attached to that portion of said bottom wall of
the constant temperature chamber surrounding said opening

which is to be contacted by said device specific adapter.

11. The semiconductor device testing apparatus according
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to Claim 4, wherein said thickness adjusting means comprises
a plurality of adjusting members different in thickness
stacked one on another and is attached to that abutment
surface of said device specific adapter which is to be |
abutted against that portion of said bottom wall of the
constant temperature chamber surrounding said opening, the
surface of said device specific adapter opposite from said
abutment surface is provided with means for holding said
thickness adjusting means to said opposite surface, so that
when one or more of the plurality of adjusting members
comprising said thickness adjusting means is or are removed
from said abutment surface of said device specific adapter to
adjust the thickness, the removed adjusting member or members
may be hg}d to said surface of said device specific adapter

opposite from said abutment surface.

12. The semiconductor device testing apparatus according
to Claim 3, wherein said thickness adjusting means comprises
a plurality of ffame-like adjusting members different in
thickness stacked one on another, said frame-like adjusting
members having approximately the same shape and dimensions as

those of said perimeter frame.

13. The semiconductor device testing apparatus according
to Claim 3, wherein said thickness adjusting means comprising
the plurality of frame-like adjusting members stacked one on

another is attached to that abutment surface of said device
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specific adapter which is to be abutted against that portion
of said bottom wall of the constant temperature chamber

surrounding said opening.

14. The semiconductor device testing apparatus according
to Claim 3, wherein said thickness adjusting means comprising
the plurality of frame-like adjusting members stacked one on
another is attached to that portion of said bottom wall of
the constant temperature chamber surrounding said opening

which is to be contacted by said device specific adapter.

15. The semiconductor device testing apparatus according
to Claim 1, wherein said thickness adjusting means comprises
a plurality of adjusting members different in thickness
stacked one on another and is attached to that abutment
surface of_said device specific adapter which is to be
abutted against that .portion of said bottom wall of the
constant temperature chamber surrounding said opening, the
surface of said &evice'specific adapter opposite from said
abutment surface is provided with means for holding said
thickness adjusting means to said opposite surface, so that
when one or more of the élurality of adjusting members
comprising said thickness adjusting means is or are removed
from said abutment surface of said device specific adapter to
adjust the thickness, the removed adjusting member or members
may be held to said surface of said device specific adapter

opposite from said abutment surface.
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ABSTRACT

A semiconductor device testing apparatus which is capable
of testing ICs with terminals different in length withoﬁt the
need for preparing various types of device specific adapters
is provided. A device specific adapter comprises a perimeter
frame 24, a plurality of socket boards 27 mounted on the
upper surface 24A of the perimeter frame 24 wi?h spacers 26
interposed therebetween, a plurality of insulation boards 30
mounted on the undersurface 24B of the frame 24, and
connecting boards 29 for electrically connecting the socket
boards 27 and the insulation boards 30. IC sockets are
mounted on the socket boards 27 of the device specific
adapter Yhich'is in turn mounted to an opening 21 formed
through the bottom wall of the constant temperaiure chamber
of the handler 12 so that the IC sockets are located in the
test section. Thickness adjusting means is attached to !
either the abutment surface of the device specific adapter or
the abutment surface of the wall portion surrounding the
opening 21 in the bottom wall of the constant temperature
chamber to allow for adjusting the amount of projection HH of

the sockets.
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ICO CTOR _DEVICE TE NG APP TUS
ABSTRACT

A semiconductor device testing apparatus which is capable
of testing ICs with terminals different in length without the
need for préparing various types of device specific adapters
is provided. A device specific adapter comprises a perimeter
frame 24, a plurality of socket boards 27 mounted on the
upper surface 24A of the perimeter frame 24 with spacers 26
interposed therebetween, a plurality of insulation boards 30
mounted on the undersurface 24B of the frame 24, and
connecting boards 29 for electrically connecting the socket
boards 27 and the insulétion boards 30. IC sockets are
mounted on the socket boards 27 of the device specific
adapter which is in turn mounted to an opening 21 formed
through the bottom wall of the constant temperature chamber
of the handler 12 so that the IC sockets are located in the
test section. Thickness adjusting means is attached to
either the abutment surface of the device specific adapter or
the abutment sufface'of the wall portion surrounding the
opening 21 in the bottom wall of the cons;anﬁ temperature
chamber to allow for adjusting the amount of projection HH of

the sockets.

Figure 1 REPLACEMENT SHEET

18 DEC 1997




L66l 03Q 81

133HS INIW3IV1d3H

29 26 29

35 /24A
/26_
_ 41
/ .
H-1 - T ‘H
o AA !




¢ 9Old

82 e b

f 8¢

REPLACEMENT SHEET

18 DEC 1997




X3
m
p
>
%
=
=\
=
(2]
?ﬁ
AL

29 34 / )
22 27 oLy
w A 2 7 Jrz o
28—} e N\, / —om
HHE ) ' - | 2dA
' 26 29 J
36 O 29 (o] \248
24 30 4 '
SN Vo8 23 28’ o .
21 31 (// | |
1 Y WYY W Y b oA 131
/=’ B\ g5 /T =
33 39 39
32 ——13
L - DR cp




]nh

1"

Z

12

—p

" TESTER

PROPER .H ANDLER

14 13
~—\ TEST
| HEAD

. A
777777777 7777777777777 777

FIG. 4

REPLACEMENT SHEET

18 DEC 1997




