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SEMICONDUCTOR DEVICE TESTING APPARATU/ 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

5 The present invention relates to a semiconductor device 

testing apparatus with which is connected or integrated a 

semiconductor device transporting and handling apparatus 

(conunonly called handler) for transporting semiconductor .. 
devices (such as semiconductor integrated circuits) to test 

10 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 (conunonly called DOT) which 

have been brought into the test section of the semiconductor 
j( • 

15 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 

20 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 

25 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) 
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for testing semiconductor integrated circuits as will be 

ref erred to as IC hereinbelow which are typical of 

semiconductor devices. 

Fig. 4 is a schematic side view illustrating an example 

s of the semiconductor device testing apparatus (which will be 

called IC tester hereinafter) of the type described above. 

~he IC tester comprises a tester proper 11 in which various 

electrical circuits, power source or supply and the like are 

mainly accommodated, a h~ler 12 equipped with therein an 

10 automatic transporting :mechanism for transporting :res, 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 

15 section of the handler 12 by the automatic transpo~ing 

mechanism of the handler 12 are brought into electrical 

contact with the test head 13 (specifically the·~c socket or 
;"' sockets mounted in the test head 13) , and hence 1·~1ectrically 

connected with the tester proper 11 through a bu~dle of 

20 cables 14. A test signal having a predetermined pattern as 

supplied from the tester proper 11 throuqh the b~ndle of 

cab1es 14 is applied to the :res under test and response 

signals read out from the xcs are transmitted to the tester 

proper 11 through the test head 13 and the cables 14, thereby 

25 to measure the electric characteristics of the ICs. 

'l'he test section of the handler is disposed in a constant 

temperature chamber (not shown) for giving a predetermined 

jl/~ 'd Jlm\ldB El:vl L66l-90-ll 
C (5 39~d 031Nl8d) 5 39~d ~698-EES l~ l66t 92:Et 98/tl 03Al3J3H l 



-3-

temperature stress to res under test to meet the requirement 

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

predetermined temperature. In order to pe:cmit ICs under test 

brought into the test section to be electrically contacted 

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

~he constant temperature chamber is provided in its bottom 

wall with an opening in which there is fitted and fixed a 

mounting fixture (which wil1 be referred to as "device 

specific adapter" hereinafter as it is called so in the art) 

10 for electrically connecting the test head 13 of the IC tester 

with the test section in the constant temperature chamber of 

the handler 12. 

Fiq. 3 illustrates the construction of an example of the 

device specific adapter for connecting the test section in 

15 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 chadber of the 
~;. 

handler 12. The bottom wall of the constant t~~erature 
~~ 

chamber of the handler ·12 is formed with an open~g 21 in 

2 o which a device specific. adapter 2 3 is mounted. A framing 12B 

surrounding the opening 21 is defined. by the ins~ated wall 

of the bottom of the constant temoerature chamber. . -
The device specific adapter 23 comprises a perimeter 

frame 24, a plurality of (two in the illustrated example) 

25 socket.boards 27 mounted on one side surface 24A (upper 

surface in the illustrated example) of the perimeter frame 24 

with spacers 26 interposed there:between, a plurality of (two 

~l/9 'd --[ (9 39Vd Q31H1Hd) 9 39Vd ~698-EES 
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in the illustrated example} insulation ~cards 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 

s insulation boards 30. The ·per.llneter 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 exterior. 

Two IC sockets 22 are mounted on the top of the two 

10 respective socket boards 27 attached 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 the male contacts 28 extend outwardly of the 

15 insulation boards.. The terminals of each IC socket 22 are 

electrically connected with the corresponding ma.l.,e contacts 

28 by means of connecting boards 29 in this example 
J· 

electrically connecting_·the socket boards 27 an~lthe 

insulation boards 30 attached to the upper surfaae 24A and 

20 the·undersurface 24B, respectively of the frame 24. It will 
·'<! 

be obvious to one skilled in the art that the el~trical 
. . 

connection bet"Ween the terminals 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 

25 connecting boards 29. 

The male contacts 28 of the device specific adapter 23 

are electrically connected with a plurality of contacts 

Slll 'd 001\ldB Sl:~l L66l-90-ll 
C (l 39Ud Q3lHl8d) l 39Ud ~698-EES lU L66l ez:El 98/ll Q3A13338 l 



-5-

(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 

s 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 

10 insulation board 33. 

The female contacts 31 on the upper surf ace of the mother 

board means 25 are configured to.be both electrically and 

mechanically connected with the male contacts 28 at the 

undersurface of the perimeter frame 24. Likewise, the male 

15 contacts 38 on the lower surface of the mother board means 25 

are adapted to be both electrically and mechanica,J.ly 

connected with female contacts 39 which are in t~rn mounted 
·~· 

on a performance board (not shown) • 1f 
~. 

While the female contacts 31 on the upper surface of the 

20 mother board means 25 and the male contacts 38 on the lower 

surface of the mother board means 25 are shown i~ th~s 
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 

25 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 

~l/B 'd OOlVdB ~l:vl L66l-90-ll 
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board, not shown on which there is mounted the mother board 

means 25 on the top of which in turn the.re is mounted the 

device specific adapter 23 carrying the IC sockets 22. The 

combination of the device specific adapter 23 and the mother 

s board means 25 is commonly called "Hi-fix" base or "Test 

Fixture" in the art concerned. 

It is thus to be understood 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 

10 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 havinq. a predetermined value of voltage, respective1y, 

and a power line through the female contacts 39 on the 

15 performance board, the male contacts 38·on the lower surface 

of the mother board means 25, the coaxial cables rl2, the 

female contac~s 31 on the upper surface of the mpther board 
,;,>· 

means 25 and the male contacts 2 B on the· lower ~·frface of the 

device specific adapter 23, the connecting board~ 29 and the 

20 re sockets 22 on the upper surface of the device specific 

ii adapter 23. '!' 

The device specific adapte~ 23 constructed as described 

above is mounted in the opening 21 defined in the bottom wall 

of the constant temperature chamber of the handler 12 such 

25 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 

5Z/6 'd lllllVdB 9l:Pl L66l-90-ll 
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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 

s their electrical characteristics • While two IC sockets 22, 

22 are shown as mounted in Fig. 3, this is only 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. 

10 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 of 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 

15 is, there is no gap between the surfaces 24A and .21A. With 

these surfaces in abutment, the top surface (shown in dotted , 

lines) of the IC socket 22 is arranged to mate W:ith the 
,~-

presented surface 35 of the IC 34 under test (u~9ersurface of 
;<'~. 

the package of the 34). In this mated position, ~._the 

20 perimeter frame 24 is fixed to the handler 12 by means of 

hold-down means. In this way, the top surface o' the IC 

socket 22 and the presented su~face 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 

25 the IC socket 22. 

Since the I.C socket 22 is mounted on the socket board 27 

which is in turn attached to the upper surf ace 24A of the 

~l/Ol 'd OOlVdB Ll:vl L66l-90-ll 
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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 ad.apter 23 

5 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 

~epending on the thickness of the spacer 26 and that of the 

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

10 determines the extent to which the device specific adapter 23 

is inserted in the opening 21 of the handler 12. 

It 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 

15 amount of projection BH of the IC socket 22 to be varied.'l'o 

this end, it has heretofore been to set the amount of 

projection BB of the IC socket 22 by varying the-.:thickness of 
. ~· . 
. i<' 

the spacer 26 and the height of .the connecting ~ds 29. 

This means·that a change of design necessitafed. 

20 Accordingly, each time the type of IC is changed, it has been 

required in the prior art to replace the device ~ecif ic 

adapter 23 with another one so.prepared as to have the amount 

of projection BB of the IC socket 22 conform with the new 

type of IC. 

25 The similar situation also occurs in the.case where IC 

sockets having various heights are employed. This reguires 

that users of xc testers to test a number of types of ICs 

Sl/l l 'd OOlVdB 
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have a number of types of device specific adapters 23 in 

hand, resulting undesirably in an increase in the economic 

burden to be borne. 

5 SUMMARY OF TBE INVENTION 

It is an object of the present invention to provide a 

semiconductor device testing apparatus which is capable of 

conducting the IC test using a single type of device specific 

adapter even if there are many types of ICs to be tested and 

10 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 testing apparatus 

comprising a handler having incorporated therein an automatic 

15 semiconductor device transporting mechanism, a device 

specific adapte~ mounted to an opening of the handler, a · 

socket inserted and supported in the opening of ·~he handler 
·¥'" 

so as to project from the device specific adapter in such an 
t 

amount of projection that the socket will contact with a 

20 semiconductor device under test as transported in by the 

automatic semiconductor device transporting mechifnism to 

electrically connect the semic~nductor device under test with 

a tester proper, and a thickness adjusting means attached to 

either one of the apposing surfaces of the device specific 

25 adapter and the handler for adjusting the amount of 

projection of the socket by select~ng the thickness of the 

thickness adjusting means across the qap between the handler 

~l/l l 'd lf&VdB 
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and the device specific adapter. 

According to a second aspect of the present invention, 

the toregoing and other ''objects of the invention are 

accomplished by providing a semiconductor device testing 

5 apparatus comprising: a handler including a cons~ant 

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, and an automatic transporting 

10 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 the handler for electrically connecting the test 

section and a tester proper, at least o~ socket supported 

15 -above the device specific adapter so as to project upwardly a 

predetermined distance from the device specific adapter such 

that the sock.et will contact with a semiconducto~ device 

under test as transported in by the automatic 

device transporting mechanism to electrically 

s+.conductor 
. ;:. ~ 

connect the 

20 semiconductor device under test with the tester proper in the 

condition in which the device specific adapter i$mounted to 

the opening of the bot~om wall.of the constant temperature 

chamber with the socket positioned in the test section1 and a 

thickness adjusting means attached to either one of the 

25 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 

5l!El 'd an 
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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. 

5 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 surf ace of the 

perimeter frame with spacer means interposed. therebetween, at 

least one insulation board mounted on the opposite side· 

10 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.thickness stacked one on 

15 another. Alternatively, the thickness adjusting means may 

comprise a single frame-like member having a predete:z:mined 

thickness. · .. .' 
,y<· 

Preferably, the thickness adjusting means im\.y comprise a 
:-J 

.,,~ 

plurality of frame-like adjusting members dif fer~nt in 

20 thickness stacked one on another, the frame-like adjusting 

members having approximately the same shape and ~imensions as 

those·of the perimeter frame a~ described hereinbefore. 

In a preferred embodiment of the invention, the thickness 

adjusting means comprising the plurality of frame-like 

25 adjusting members stacked one on another is attached to that 

abutment surf ace of the device specific adapter which is to 

be abutted aqainst the wall portion of the bottom wall of the 

Sl/vl 'd DB OE:v1 l661-90-ll 
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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 

s 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 

comp~ising the thickness adjusting means is or are removed 

from the abutment surface of the device specif io adapter to 

10 adjust the thickness, the remov_ed 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 

15 stacked one on another may be attached to that surface of 

that wall portion of the bottom wall of the consti-ant 

temperature chamber surrounding the opening whic~ is to be 
,y<' 
I.,. abutted against the device specific adapted. ;~ 
:::. 

It will thus be appreciated that according tO the present 

20 invention, the semiconductor device testing apparatus is 
~} 

capable of handling ~arious standards of semiconltuctor 

devices as well as various heights· of sockets without the 

need for modifying the construction of the device specific 

adapter, whereby the practical benefit of greatly reducing 

25 the running costs may be provided in practising the 

semiconductor device testing apparatus. 

~l/Sl 'd DR l£:vl L66l-90-ll 
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BBIEF 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; 

5 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 invention1 

Fig. 3 is a schematic cross-sectional view of showing the 

construction of the principal portion of an example of the 

10 prior art IC tester; and 

Fig. 4 is a side view illustrating the general 

arranqement of the IC tester •. 

DETAILED DESCRIPTION OF THE INVENTION 

15 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 t9 the present 
,..,.. 

invention. That is, there are.shown only that P,ertion of the 
. t. 
~ .. 

IC tester including the opening 21 formed throug~ the bottom 
. . 

20 wall of the constant temperature chamber of the handler 12 

and the device specific adapter 23. Those porti$ns or 

components which correspond to.portions or components shown 

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

will not be discussed again unless needed. 

25 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 

~l/9 l 'd WlVdB l£:vl £66l-90-ll 
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plane of the device specific adapter 23) BH 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 

s 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 of the opening 21 

and (B) the abutment surface of the perimeter portion of the 

opening 21 which is to be contacted by the abutment surf ace 

10 of the device specific adapter 23. 

The first embodiment shown in Fig. l represe~ts the 

configuration (A) in which the frame-iike thickness adjusting 

means 41 is attached to that abutment surface of the device 

specific adapter 23 inserted in the opening 21 of the hand1er 

15 12 which is to _abut against the perimeter portion of the 

opening 21, JDOre specifically to the upper frame surface 24A 

of the perimeter frame 24 which is· to abut again~~ the 
:_i..:-

downwardly facing surface 21A of the stepped wal~ surrounding 
. !· 
~· 

the opening 21. .· 

20 The thickness adjusting means 41 may comprise a plurality 

of adjusting members in the form of frame-like ~al sheets 

stacked one on another, each ~al sheet having a 

predetermined thickness. Each of the frame-like adjusting 

members has approximately the same shape and dimensions as 

25 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 surf ace 24A of the perimeter 

~l/L~ 'd DB 
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frame 24. 

Ordinarily, various frame-like members having different 

thicknesses are prepared and held in stock, so that various 

~hicknesses of frame-like members may be stacked one. on 

s 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 surf ace 24A of the 

perimeter frame 24. It is thus to be appreciated that the 

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

various combinations of various thicknesses of frame-like 

members stacked one on another. It should be noted, however, 

that a plurality of frame-like members need not necessari~y 

have different thicknesses from each other~ 

15 :rn the first embodiment shown in Fig. 1, the upper frame 

surface 24A of the perimeter frame 24 except for~that portion 

to which the spacer 26 is fixed is preliminarily~~·reduced in 
;~~ 

height by the thickness of the thickness adjustipg means 41. 
' . .. 
;:· 

More specifically, that portion of the upper fr~ surface 

20 24A of the perimeter frame 24 which is to be contacted by the 

abutment surface 21A of the perimeter portion o~fthe opening 

21 of the handler 12_has its ~terial removed by the 

thickness of the thickness a~justing means 41 so as to have a 

correspond~gly reduced thickness. The thickness adjusting 

25 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 

Sl/8l 'd U&VdB 
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perimeter frame 24 to thereby make the thickness of that 

portion substantially equal to the thickness AA of the 

conventional of the perimeter frame 24·. 

With the construction as described above, the amount of 

s projection BB 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 the opening 21 of the handler 12) of 

the uppex:most layer (adjusting member) of the thickness 

10 adjusting means 41 to the top surface of the IC socket 22. 

When 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) BH, it is only required to 

increase the nu:mber of the frame-like adjusting members 

15 comprising the thickness adjusting means 41• In this 

embodiment, a plurality of frame-like adjusting· members 

comprising the thickness adjusting means 41 are -~astened to 
. ,jl.-· 

the upper frame surface 24A of the perimeter fr~ 24 by 
·~ . ~ 

r 

means of screws or the like. Accordingly, the t~al 

.20 thickness of the thickness adjusting means 41 may readily be 

varied by sinq>ly removing the screws and increas"1g or 

decreasing the number of frame~like adjusting members. 

It is pr~ferable that all of the plurality of frame-like 

adjusting members prepared preliminarily to form the 

25 thickness adjusting means 41 be superposed one on another and 

that when the thus formed thickness adjusting means 41 is 

placed on the upper frame surf ace 24A of the perimeter frame 

Il&VdH v£:vt L66l-90-ll 
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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 terminals shorter in length are successively to 

be tested, one or more (a predetermined number) of the frame-

s like adjusting members comprising the thickness adjusting 

means 41 need only be removed from the upper frame surface 

24A 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 

10 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 ~rame 24 to 

15 be reattached to th~ opposite lower frame surface 24B. To 

this end, the lower frame·surface 24B is also fox:med with 

screw holes to provide for reattaching the frame~like 
,j.· 

adjusting member dislodged from the upper frame ~urface 
'' 

24A 
~~ 

to the lower frame surface 24B by screws. 
,, 

20 It can be appreciated that reattaching the frame-like 

adjusting member dislodged from. the upper frame $urface 24A 

of the perimeter frame 24 to t~e opposite lower frame surf ace 

24B permits the total thickness of the perimeter frame 24 to 

be always inaintained at the constant value AA. This 

25 arrangement provides the advantage that the hold-down means 

36 is pe:r:mitted. to press the perimeter frame 24 down to the 

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

Sl/Ol 'd s£:vl L66l-90-ll 
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the frame-like adjusting members removed from the upper frame 

surf ace 24A and reattached to the lower frame surface 24B are 

shown in dotted lii;ies 41'. 

Fig. 2 is a schematic cross-sectional view showing the 

s co~truction of the principal' portion of the second 

embod:ilnent 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 

10 perimeter portion of 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 specific 

adapter 23) inserted in the opening 21 of the handler 12, 

15 more specifically to the downwardly facing surface 21A of the 

stepped wall surrounding the opening 21. 

In this embodiment as we11, the thickness adjusting means 
,;.~ 

41 may comprise a plurality of adjusting membersl.fin the form 
·~" 

of frame-like metal sheets stacked one on anothe~, each metal 

20 sheet having a predetermined thickness. Each of the frame­

like adjusting members has approximately the s~shape and 

dimensions as those of the d~wardly facing surface 21A of 

the stepped wall surrounding the opening 21, and is secured 

to the upper frame surface 24A in superposed relation 

25 thereon. · 

As is the case with the first embodiment discussed above, 

ordinarily, various frame-like members having different 

~llll 'd n&VdB 9€=vl L66l-90-ll 
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thicknesses are prepared and held in s·tock, so that various 

thicknesses of fr~-like members may .be stacked: one on 

another to fo.Illl a desired thickness of the thickness 

adjusting means 41. The thus obtained thickness adjusting 

5 means 41 comprisinq a number of superposed frame-like members 

may then be affixed to the downwardJ.y facing surf ace 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 

10 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 

15 thicknesses from each· other. 

A plurality of frame-like adjusting members comprising 
. : 

the thickness adjusting means 41 are fastened t<:t'the .. ,. 
I. 

downwardly facing surface 21A of the stepped wa~·surrounding ,. 
;; .. 

the opening 21 by means of screws or the like. ~cordinqly, 

20 the total thickness of the thickness adjusting means 41 may 

readily he varied by simply removing the screws t\nd 

increasing or decreasing the n~r of· frame-like adjusting 

members. 

Further, like the first embodiment described above, if 

25 the provision is ma.de for permitting any. frame-like adjusting 

member or members removed from the downwardly .facinq surface 

21A of the stepped wall surrounding the opening 21 to be 

~l/ll 'd Jf&VdB 
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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. 

s 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, 

10 the thickness of single thickness adjusting member 41 is 

determined in accordance with the length of the teJ:Jlli.nals of 

res to be tested as well as with the height of the IC socket 

22, so that a thickness adjusting member 41 having a 

thickness corresponding to the type of ICs to be tested and 

15 the height of the IC socket 22 used need only be attached to 

either the upper frame surf ace 24A of the perime'ber frame 24 
·: 

or the downwardly facing surface 21A of the ste~·wall 
;:,. . .... 

surrounding the opening 21 • :~. 
·~, 
r:· 

While the invention has been described in the foregoing 

20 discussion as being applied to the IC tester adapted to test 

ICs which are typical of semiconductor devices, 't will be 

apparent to those skilled in t~ art that the invention is 

also applicable, with equal advantages, to various types of 

semiconductor device testing apparatus for ~eating 

25 semiconductor devices other than ICs. 

As ~s discussed above, in a semiconductor device testing 

apparatus in which a socket board 27 having sockets 22 
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mounted thereon is af.fixed 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 

5 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 p1ane 

of the device specific adapter 23) HH of the sockets 22 from 

the reference plane· of the device specific adapter (the 

10 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 

15 only without the need for varying the heights of the spacers 

26 and the connecting boards 29. It will thus be appreciated 

that each time the type of semiconductor devices·;~to be tested 
,.;.· 

is changed or each time the height of the socke~f. 22 used is 

varied, it is not required to replace the device~specific 
20 adapter with another particular adapter prepared so as to 

establish an amount :of projection BH of socket c~rrespondinq 
.to the new type of semi.conduct~r devices and the hei9ht of 

the sockets 22 selected, as was required of the prior art. 

Otherwise stated, it is not required to prepare many types of 

25 the device specific adapter 23. 

Consequently, the same single type of device specific 

adapter 23 may be adapted for testing various standards of 

Sllvl 'd DB 
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semiconductor devices, and 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 

5 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 spec~f ic 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 thickness adjusting means attached to either one of the 
( 

opposing surf aces 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 

·perimeter frame, at least one socket board mounted on one 

side surf ace 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, and 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 of the 

abutment surf ace 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 ;nto 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 
f 

perimeter 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 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 S, wherein said thickness adjusting means comprises 

a plurality of frame-like adjusting members different in 

thickness stacked one on another, said frame-l~e 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 surf ace 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 • 

• 

10. 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 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 

surf ace 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 ho;ding 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 surf ace of said device specific adapter to 

adjust the thickness, the removed adjusting member or members 

may be held to said surf ace of said device specific adapter 
I. 

opposite from said abutment surface. 

12. The semiconductor device testing apparatus according 

to Claim 3, wherein said thickness adju~ting 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. 

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 surf ace 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 bo-t;tom 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 

surf ace of said device specific adapter which is to be 

abutted against that.portion of said bottom wall of the 

co~stant temperature chamber surrounding said opening, the 

surf ace oi 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 surf ace of said device specific adapter to 

adjust the thickness, the removed adjusting member or members 

may be held to said surf ace of said device specific adapter 

opposite from said abutment surface. 
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ABSTRACT 

THIS SHEET HAS BEEN' 
L REPLACED 

A semiconductor device testing apparatus which is capable 

of testing ICs with terminals different in length without 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 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 insulation 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. Thiclqless adjusting means is attached to 

either the abutment surface of the device specific adapter or 

the abutn¥:!nt surf ace 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 BB of 

the sockets. 
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SIMICONPUCTOR DEVICE TESTING APPARATUS 

ABSTRACT 

A semiconductor device testing apparatus which is capable 

of testing ICs with terminals different in length without 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 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 insulation 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. Thiclqless adjusting means is attached to 

either the abutment surf ace of the device specific adapter or 

the abutment surf ace 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 BB of 

the sockets. 
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