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SEMICONDUCTOR DEVICE TESTING APPARATUS 

BACKGROUND OF THE INYENTION. 

1. FIELP OF TBE INVEBTION 

· 5 The present invention relates to a semiconductor device 

testing apparatus with which is connected o~ inteq;ated a 

semiconductor device transporting and handling apparatus 

(commonly ca1led 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 (commonly called DtY.t') which 

have been brought into the test section of the semiconductor 

15 device transporting and handling apparatus (which will be 

called handler hereinafter) by the handler. 

2. DESCR.IiTION OF TUE RBT·"TED ART 

A semiconductor device testing apparatus for testing 

20 semiconductor devices has often connected. or integrated. 

therewith a handler for transporting semiconductor device 

under test to sul>ject 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 

25 the following disclosure will be taken as an example the 

semiconductor device testing apparatus (commonly referred to 

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

semiconductor devices. 

Fig. 6 is a schematic side view illustrating an example 

of the semiconductor device testing apparatus (which will be 

5 called IC tester hereinafter) of the type described above. 

The IC tester comprises a tester proper (which is known as 

main frame in the art concerned) 11 in which various 

electrical circuits, power source or supply and the like are 

mainly.accommodated, a handler 12 equipped with an automatic 

1 o transporting mechanism for transporting res, and a test head 

13 electrically connected· with but constructed separately 

from the tester proper 11 and mounted in the test section of 

the handler 12·. 

!Cs under test which have been transported into the test 

15 section .by the automatic transporting mechanism of the 

handler 12 are brought into electrical contact with the test 

head 13 (specifically the IC socket or sockets mounted on the 

test head 13), and hence electrical1y connected with the 

tester proper 11 through the test head 13 and a bundle of 

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

supplied from_the tester proper 11 to the test head 13 

through the bundle of cables 14 is applied to the ICs under 

test, and response signals read out from the ICs under test 

are transmitted to the tester proper 11 through the test 

25 heasd 13 and. the bundle of cables 14, thereby. to measure the 

electric characteristics of the !Cs. 

The test section of the handler is usually disposed in a 
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constant temperature chamber (not shown) for· giving a 

predetermined 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 

5 pennit res under test transported into the test section to ·be 

electrically contacted with the IC socket 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 is commonly called "Bi-fix 

10 Base" or "Test Fixture" in the art concerned) for 

electrically connecting the test head 13 of the IC tester 

with the test section in the constant temperature chamber of 

the handler 12. 

Accomnodated in the test head 13 are ma.inly a qanq of 

15 drivers for applying a predetermined pattern of test signals 

to 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 

20 line, these components and the P<?W'!r line being electrically 

connected with the tester proper 11 through the cables 14. 

Mounted on the top of the test head 13 is a performance 

board 30, as shown in Fig. S, on which there is mounted an IC 

socket 20 with an adapter socket 40' interposed therebetween. 

25 Consequently, in the example shown in Fiq. s, -the.adapter 

socket 40 · constitutes a mounting fixture. Alternatively, 

the mounting fixture may comprise a socket board spaced a 
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predetermined distance upwardly from and mounted to the 

performance board 30, and an IC socket 20 mounted directly on 

the socket board. In this latter case, electrical connection 

between the performance board 30 and the. socket board is 

s established by means of connecting means such as connecting 

boards, cables, wires or the like. It is to -be noted that an 

adapter socket may be interposed between the socket board and 

the IC socket 20. 

As noted above, the bottom wall of the constant 

10 temperature chamber of _the handler 12 is typically formed 

with an opening in which.the mounting fixture described above 

is mounted so that the IC socket 20 mounted either on the top 

of the performance board 30 via the adapter socket 40' or on 

the socket board may be located at a predetermined posit~on 

15 in the test section within the constant temperature chamber, 

the arrangement beinq such that ICs 10 under test which have 

been brought into the test section by the automatic 

transporting mechanism are put into electrical contact with 

the IC socket 20 to test the ICs 10 for their electrical 

20 characteristics. 

Generally, ICS 10 under test, loaded on a tray, are 

transported into the test section within the constant 

temperature chamber where the res under test are transferred 

by transport means from the tray onto the IC sockets 20 to be 

25 tested for their electrical characteristics. ·upon completion 

of the testing, the tested ICS are transferred by the 

transport mea~s from the IC sockets 20 onto the tray, 
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followed by being carried on the tray out of the consta~t 

temperature chamber. The tested ICs are then sorted out 

based on the data of the test results. It is to' be noted 

here that the tray for transporting- ICs 10 under test into 

s the test section may be the same as or different from the 

tray used to carrying- the tested ICs from the test section 

and out of the constant temperature chamber. Some handlers 

may be equipped with no constant ~emperature chamber. 

The transport means for transferring ICs 10 under test 

10 from the tray onto the .IC sockets 20 and/or the transport . 
means for transferring the tested ICs from the IC sockets 20 

onto the tray in the test section are provided with carrier 

head means having attached thereto a contact arm means 91 as 

shown in Fig. 5. The transport means includes carrier arm 

15 means movable in x and Y directions perpendicular to each 

other in a horizontal plane so that the carrier head means is 

movable by the transport means in X and Y directions. The 

contact arm means 91 is movable in a z direction (upward:ty 

and downwardly as viewed in Fig. 5) perpendicular to the X 

20 ·aJ)d Y directions, and has a pick-up bead 92 attached thereto 

at its tip end. The pick-up head 92 may be either of the 

configuration to attract and grasp ICS by vacuum suction or 

of the configuration to.grasp ICs by.mechanical means such as 

a chuck. 

25 It is thus to be appreciated that the contact arm means 

91 is positioned with respect to the x and Y directions by 

the transport means where the contact arm means 91 is 
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vertically moved and is capable of performing the functions 

of grasping an IC :by means of its pick-up head 92, pressing 

the qrasped IC against the IC sooket 20, and releasing the 

grasped IC. It will.be obvious that the carrier head means 

s or other mobile means having the contact axm. means 91 thereto 

may be configured to be movable in the z direction 

perpendicular to the X and Y directions. 

Fiq. 2 diagrammatically illustrates the operation of the 

transport means and the contact arm means 91 in the test 

10 section as described above. The transport means is 

represented by an X direction mobile means JX which is driven 

transversely (in left-right directions of the drawing), a Y 

direction mobile means 3Y which is driven longitudinally (in 

upward and downward directions of the drawing), and a z 

15 direction mobile means 3Z. which is driven in a direction 

perpendicular to the X and Y directions (in a direction 

passing through the plane .of the drawing) • The contact arm 

means 91 is affixed to the Z direction mobi1e means 3Z so 

that the pick-up head 92 JllQUnted to the tip of the contact 

20 arm means is· positioned at a predetermined position by the x 

direction mobile means 3X, the Y direction mobile means 3Y 

and the z direction mobile means 3Z. 

More specifically, Fig. 2 illustrates the configuration 

in which the Y directiOn mobile means 3Y is first driven and 

25 positioned in the X direction (as shown in the dotted lines 

in the drawing) by the x direction mobile means JX, followed 

by the z direction mobile means 3Z being driven and 
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positioned in the Y direction by the Y direction mobile means 

3Y, and finally the contact arm means 91 being driven in the 

z direction by the z direction mobile means 3Z to position 

the pick-up head 92 in place. 

s I Cs 10 under test, loaded· on the tray 11 O, have been 

transported into the test section 600 where the x direction 

mobile means 3X, the Y direction mobile means 3Y and the z 

direction mobile means 3Z are driven as described above to 

move the pick-up head 92 of the contact aJ:DJ. means 91 to a 

10 position above an IC 10 under test and bring the head into 

abutment with the IC to grasp it by virtue of vacuum suction 

or by mechanical. means. 

Then~ the X direction mobile means 3X, the Y direction 

mobile means 3Y and the z direction mobile means 3Z are 

15 driven in the reverse procedure to transfer the IC _10 under 

test grasped by the pick-up head 92 to a position above the 

IC socket 20 disposed in the test section 600 where the z 

direction mobile means 3Z is driven to lower the pick-up head 

92 to thereby put the IC under test into electrical contact 

20 with the IC socket 20. The z direction mobile means 3Z 

maintains the IC under test under the pick-up head 92 in 

abutment (urged or pressed) against the IC socket 20 to 

ensure electrical contact between the leads of the xc·under 

test and the terminals of the IC socket 20. In this 

25 position, a predetermined pattern of test signals is supplied 

from the tester proper 11 through the test head 13 to the IC 

socket· 20 to be applied to the ICs under test, and response 
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signals from the IC under test are transmitted from the test 

he~d 13 back to the tester proper 11 to measure the electric 

characteristics of the IC. Upon completion of the test, the 

z direction mobile means 3Z is driven to raise the contact 

s arm means 91 whereby the tested IC as grasped by the pick-up 

head 92 is moved upwardly. Then, the x direction mobile 

means .3X and the Y direction mobile means 3Y are driven to 

transfer the tested IC to a position above a predetermined 

location in a device sorting and housing tray 210, followed 

10 by the z direction mobile means 3Z being driven to lower the 

contact arm means 91 to thereby place the IC just above.the 

predetermined location in the device sorting and housing tray 

210, whereupon the grasping force of the pick-up head 92 is 

released to deposit the tested IC into the device sorting and 

15 housing tray 210 at the predetermined location. 

Referring to Figs. 3 and 4, a specific example of the 

electrical connection between the performance board 30 and 

the IC socket 20 will now be described. 

As discussed above, IC sockets 20 may be mounte~ on the 

20 performance board 30 of the test head 13 in various manners. 

The example shown in Figs. 3 and 4 is representative of the 

arrangement in which IC sockets 20 are mounted on the 

performance board 30 by means of a mounting fixture 55 (which 

is commonly known as 11Bi-fix Base" or "Test Fixture" as noted 

25 above) for electrically connecting the test section in the 

handler 12 (sae Fig. 6) and the test head 13 (see Fig. 6). 

The mounting fixture 55 comprises a box•like housing 56 

BE/6 'd DmVdR 
[ (6 35Vd a3lHIHdl 6 39Vd ti690-EES 

££:st L66l-Ol-ll 
lV l66l LE:ll DI/It a3AI3J3H l 



-----

-9-

open at the top, an insulating base board 60 housed in the 

bottom of the box-like housing 56, and a_ socket board 40· with 

an insulating spacer board 50 interposed therebetween. IC 

sockets 20 are mounted on the socket boards 40. In example 

s shown, on the base board 60 are placed two socket boards 40 

on each of which an IC socket 20 is mounted. This is only 

one illustrative arrangement, however. It is a matter of 

course that the number of the IC socket 20 may be increased 

or decreased depending on the configuration of the handler. 

10 The socket board 40 ~d the base board 60 each comprise a 

multi-layered printed board as shown in Fig. ~· Bach socket 

board 40 is provided with pin connector portions 41 into 

which the terminal pins 21 of the IC socket 20 are fitted, 

and conductive plated through holes 43 (through holes plated 

15 with conductive material around the peripheral wall of the 

through holes and over the top and bottom surf aces of the 

board around the thr~ugh holes). electrically connected 

through a conductive layer 42 with the respective pin 

connector portions 41. 

20 Each spacer board so is also provided with conductive 

plated through holes 51 in alignment with the corresponding 

conductive plated through holes 43 and is formed with an 

opening 52 underlying the region of the pin connector 

portions 41 of the socket board 40. 

25 The base board 60 is·provided with contact pin mounting 

holes (conductive plated through holes) 61 in which are 

fitted and secured contact pins 64 which are in turn fitted 
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for electrical contact into connector portions provided on 

the performance board 30, and conductive plated through holes 

63 electrically connected through a conductive layer 62 with 
... 

the respective contact pin mounting holes 61. The through. 

s holes 63 are formed through the base board 60 at locations 

corresponding with the through holes 51 of the spacer board 

50 as well as the through holes 43 of the socket board 40. 

Resilient connectors 70 and 70' are interposed between 

the sock.et board 40 and the spacer board 50 at least in the 

10 reqions where the through holes 43 and 51, respectively, are 

formed and between the socket board 40 and the spacer board 

50 at least in the regions where the through holes 43 and 51, 

respectivel:r are formed, _respectively. Bach of the resilient 

connectors 70 and 70' may be formed of a sheet of insul~ting 

15 resilient material such as rubber and ve-ry thin needle wires 

71 emhedded in the sheet across the thickness thereof, the 

needle wires being electrically isolated and relatively 

closely spaced from each other. Each need1e wire 71 has its 

opposite ends flush with or recessed from the opposite 

20 surfaces (top and bottom surfaces) of the resiiient sheet 

such that when tbe resilient sheet is compressed in the 

direction of thickness, the opposite ends of the needle wires 

71 are exposed to establish electrical connection betWeen the 

conductors contacted by the top and bottom surf aces of the 

25 resilient sheet. 

The IC socket 20 is connected with the socket board 40 of 

the mounting fixture 55 thus constructed, the contact pins 64 
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of the base board 60 is connected with the connector portions 

of the performance board 30, and _then mounting fixture .55 is 

mounted in the opening of the handler 12 (Fig. 6). It will 

be appreciated_ that upon an IC. 10 under test being brought . . .. 

5 into the IC socket 20 thus arranged in the test section of 

the handler 12, the leads of the IC 10 under test are 

electrically connected wi~h the connector portions of the 

performance board 30 through the terminal pins 21 of the IC 

socket 20, the pin connector portions 41 of the socket board 

10 40, the conductive layer 42, the conductive plated through 

holes.43, the resilient connector 70 (specifically, the 

needle wires 71), the·conductive plated through holes 51 of 

the spacer board 50, the resilient connector 70' 

(specifically, the needle wires 71), the conductive plated 

15 through holes 63 of the base board 60, the conductive layer 

62, the contact pin mounting holes 61 and the contact pins 

64. It is noted that contact pins 31 may be secured to the 

respective connector portions of the performance board 30 and 

resiliently biased in order to ensure electrical contact. 

20 The performance board 30 is constructed of a multi-

layered printed board, and the connector portions of the 

performance board 30 are connected with one ends of the 

corresponding conductor layers ·of a wiring pattern (pattern 

of conductor layers) formed radially in the performance board 

25 30. The opposite ends of the conductor layers are connected 

with the connector terminals 34 attached. to the performance 

board 30 so as to extend downwardly from the bottom surface 
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thereof. Connected with these connector terminals 34 are 

connectors 33 which in turn are connected with connectors 33 

from each of ·wnich a coaxial cable 35 leads to the tester 

proper 11 (see Fig. 6). 

s While the conventional example of Figs. 3 and ~ 

illustrates the .arrangement in which the IC socket 20 is 

mciunted on the socket board 40 which is one component of the 

mounting fixture 55, there is another type of mounting 

fixture in which the soc~et board 40 has connected thereto a 

10 further adapter socket to which the IC socket 20 is 

connected, and still another type of mounting fixture in 

which the IC socket 20 is ·attached to the top of the 

performance board 30 with an adapter socket interposed 

therebetween without using socket board 40. 

15 It should be noted that since.the mounting fixture 55 

shown in Figs.·3 and 4 is configured to be able to be used as 

an adapter socket as "Well, it allows for testing various 

specifications of ICs utilizing the same test head and 

performance board 30· if the socket board 40, spacer board 50 

20 and base bOard 60 of the mounting fixture 55 are configured 

so as to match the IC sockets 20 for the various types of ICs 

to be tested. 

Referring back.to Fig •. s, in the test section within the 

constant temperature chamber of the handler, as noted above, 

25 an IC 10 under test, grasped by the pick-up head 92 at the 

tip end of the contact arm means 91, is transported to a 

position above an IC socket 20 where the contact arm means 91 
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is lowered to put the IC 10 under test into electrical 

contact with the IC socket 20. In this position, a 

predete.Dllined pattern of test signals is supplied from the 

tester proper 11 to the IC socket 20 through the test head 

s 13, the performance board 30 and the adapter socket 40 • to be 

applied to the IC under test. Response signals from the IC 

10 under test are transmitted through the IC socket 20,·the 

adapter socket 40', the performance board 30 and the test 

head 13 back to the tester proper 11 to measure the electric 

10 characteristics of the IC 10 under test. 

It should here be noted, however, that no special 

provision for electromagnetic shielding is made for the 

wiring pattern of the performance board 30, IC socket 20, the 

ad.apter socket 40' and ICs 10 under test, which components 

15 are consequently unprotected against external noise including 

any noise produced by the handler.itself. When one uses the 

mounting fixture of the type in which an IC socket 20 is 
. ' 

mounted on a sock.et board 40 with or without an adapter 

socket 40' interposed, tbe socket board 40 being attached via 

20 a spacer to the top of the performance board 30, it is 

required that the performance board 30 and the socket board 

40 be electrically interconnected by means of connecting 

means such as connecting boards, cables, wires or the like or 

through the resilient connectors 70, 70', the conductive 

25 through holes 43, 51 and 63, etc.. In that case, the 

connecting means such as connecting boards, cables, wires or 

the like will also be unprotected against external noise. 
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When ICs to be tested are analog devices or analog 

/diqital mixed devices and they are to be tested in a hiqh 

frequency region, then ICs under test, IC sockets, socket 

boards, adapter sockets, performance board, etc. are highly 

5 subject to the influence of external noise if they remain 

exposed. Should they be affected by external noi~e, there 

would occur the serious problem that the accurate testing or 

measuring of ICs under test might be impossible. 

10 SUMMARY OF THE INYENTlON 

It is an object of the present invention to provide a 

semiconductor device testing apparatus which is capable of 

conducting the ~est on analog devices or analog/digital mixed 

devices without being subject to the influence <?f any 

15 external noise. 

According to the present invention, the foregoing and 

other objects of the invent~on are accomplished by providing 

a semiconductor device testing apparatus having a 

semiconductor device transporting and handling apparatus 

2 o ·connect;ed or integrated therewith for transporting 

semiconductor devices under test to a test section to bring 

the semiconductor devices into electrical contact with a 

sock.et or sockets disposed in the test section and, upon 

completion of the test, transporting the tested semiconductor 

25 devices out of the test Sf!!Ction, in which a shield means is 

provided on a performance board of a test head, the shield 

means covering the socket and at least that portion of the 
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surface of the performa.n~e board to which the socket is 

attached and its adjoining outer peripheral area. 

The shield means comprises a shielding case attached to 

the performance board such that it covers the s~ket and at 

s least that portion of the surf ace of the performance board to 

which the socket is mpunted and its adjoining outer 

peripheral area, and electrically connected with a ground­

potential face of the perforinance board, and an electrically 

conductive cOV"er plate attached to a contact arm which forms 

10 a component part of the semiconductor device transporting and 

handling apparatus and which is adapted to grasp and 

transport a semicon~uctor device under test in the test 

section. 

The shielding case may be attached on or to the outer· 

15 periphery of the performance board such that it covers 

approximately the entire surface of the performance board to 

which the socket is mounted. 

The top wall. of the shiel.ding case is formed with an 

opening through which the contact a.nu may move into and out 

2 o of the shielding case. And the shielding case is provided 

with an electrically conductive, resilient spring contact 

surrounding the opening mounted thereto. In a preferable 

embodiment, the sprinq contact may be an electrically 

conductive leaf spring. 

25 It is noted that the contac~ a:z:m is equipped at its tip 

end with a pick-up head for grasping a semiconductor device, 

which may be either of the configuration to attract and grasp 
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a semiconductor device by vacuum suction or of the 

configuration to qrasp it by mechanical means such as a· 

c;:huck. 

It is pref eral:>le that the location where the cover plate 

s is attached to the contact arm be such that when the contact 

arm is lowered until the semiconductor device under test 

grasped by the contact arm comes into contact with the 

socket, the caver plate will press the spring contact 

downwardly~ 

10 When the contact arm is formed of an electrically 

conductive material, an electrically insulating spacer is 

interposed between the contact arm and the cover plate. 

DESCRIPTION OF TBB DRAWINGS 

15 Fiq. 1 is a schematic cross-sectional view showing the 

construction of the principal portion of one embodiment of 

the IC tester according to the present invention; 

Fiq. 2 is a diagrammatical view illustrating the 

operation of the transport means and the contact a:r:m means in 

20 the test section; 

Fiq. 3 is a schema.tic cross-sectional view illustrating 

the electrical connection between the performance board and 

the IC socket~ 

Fig. 4 is an enlarged cross-sectional view of a portion 

25 of Fig. 3; 

Fig. 5 is a schematic cross-sectional view showing the 

construction of the principal portion of an example of the 
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conventional IC tester according to the present invention; 

and 

Fig. 6 is a schematic sid~ view illustrating the general 

arrangement of the IC tester. 

DETAILED DESCRIP!'ION OF THE PREFERRED EMBQDIMENT§ 

Fig. 1 is a schematic c~oss-sectional view showing the 

construct;ion·of the principal portion of one embodiment of 
the IC tester according to the present invention. It is to 

10 be understood that those portions or components which 

correspond to portions or components shown in Fig. 5 are 

designated by the like reference numerals and will not be 

discussed again unless needed. 

In one embodiment of the present invention, in an IC 

15 tester in which an IC socket 20 is mounted via an adapter 

socket 40' on a performance board 30 of a test head 13, the 

IC s.ocket 20 being disposed in a test section of a handler 

such that an IC 10 under test which has been brought into the 

test s~ction by transport means, not· shown,. while being 

20 grasped by a pick-up head 92 of a contact arm 91 may be put 

into electrical contact with the IC socket 20 by lowering the 

contact arm 91 to test the IC for its characteristics, the IC 

10 under test, the IC socket 20 and the adapter socket 40', 

including that surface of the performance board 30 having a 

25 wiring pattern exposed are electromagnetically shielded by a 

shielding case 100 so that the IC 10 under test and other 

elements; and connecting conductors such as the exposed 
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wirinq pattern and connectors may not be subject to the 

influence of e~ternal noise includ~ng any noise generated by_ 

the handler itself. 

In the embodiment shown in Fiq. 1, a shielding case 100 

s hav-:Lng a bottom surf ace area which is approximately the same 

as that of the performance board 30 is used. The lC>wer end . 

peripheral edge 101 of the shielding case 100 is electrically 

connected with a ground-potential face 36 of the perfo:a.nance . 

board 30 around its outer periphery to maintain the shielding 

10 case 100 at the ground potential so that the IC 10 under 

test, the IC socket 20 and the adapter socket 40' and that 

surface portion of the perf9rmance board 30 having a wiring 

pattern exposed are electromagnetically shielded by the 

shielding case 100. However, the wiring·pattern exposed on 

15 the surface of the performance board 30 is typically limi.ted 

to that portion o.f the performance board to which the adapter 

socket 40' is attached .and its adjoining outer peripheral 

area. ACcordingiy, it will be sufficient if the bottom 

surface area of the .shielding case 100 is large just enough 

20 to cover that surface area of the performance board 30 on 

which the wiring pattern is exposed.. It is thus to be 

appreciated that the IC 10 under test, the IC socket 20, the 

adapter socket 40' and that surface portion of the 

performance board 30 on which the wiring pattern is exposed 

25 can be electromagnetically shielded by placing a shielding 

case having such a limited bottom surface area on the. 

performance board 30 with the lower end peripheral edge of 
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the shielding case being electrically.connected with the 

ground-potential face 36 of the performance board 30. 

For mounting-the shielding case 100 to the performance 

board ·30, welding including soldering, screw-fastening, and 

s any other suitable securing means may be adopted depending on 

the material, -shape and construction of the shielding case 

100. 

~he top wall of the shielding case 100 need be formed 

with an opening 102 through which the contact arm 91 with the 

10 pick-up head 92 grasping and carrying an IC under test may 

move into and out of the shielding case 100. However, 

providing the opening 102 would possibly a1low ~ngress of 

external noise into the ~nterior of the shielding case 100 

through the opening 102. 

15 For this reason, in the illustrated embodiment, the 

shielding case 100 is provided with a spring contact 103 

surrounding the opening 102 and electrically connected with 

the shielding case while the contact arm 91 has a cover plate 

104 attached thereto at an appropriate location thereof, the 

20 cover plate 104 being sized to cover the opening 102. The 

location where the cover plate 104 is attached to the contact 

arm 91 is such that when the contact arm 91 is lowered until 

the leads of the IC 10 under test come into proper contact 

with the terminals of the IC socket 20, the cover plate ·104 

25 is brought into contact with the spring contact 103 attached 

to the shielding case 100 to somewhat further press the 

spring contact 103 downwardly. With this construction, the 

8E/Ol "d an 
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cover plate 104 will have the same ground potential as the 

potential of the shielding case 100 and the spring contact 

103. 

· The cover plate 104, which forms part of the shield 

s means, i:s foJ:med of. an elec~rically conductive material. If 

the contact arm 91 were made of a conductive material, the 

cover plate 104 would not be at the same potential as that of 

the shielding case 100 since the potential on the side of the 

handler would be applied to the cover plate 104 through the 

10 contact arm 91. For this reason, in the illustrated 

embodiment, the cover plate 104 is secured via an insulating 

spacer 105 to the contact a:on 91. As a result, sinae the 

cover plate 104 is ~lectrically insu1ated from the contact 

arm 91, the spring contact 103 and the shielding case 100 as 

15 well as the contact arm 91 are completely isolated from the 

potential of the contact arm 91. 

While practically the IC tester is constructed such that 

the test head 13 and the handler 12 are maintained at a 

common qround potential, it is preferable that the two be 

20 electrically insulated from each other in view of a situation 

where there may possibly occur a differential in potential 

between the two due to some cause or other. 

While the embodiment described above is representative of 

the case in which the IC socket is mounted via the adapter 

25 socket 40' on the performance board 30 of the test head 13, 

it will be evident that in the oase where the IC socket is 

mounted directly on the performance board 30 as wel.1, the re 
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10 under test, the IC socket 20, the adapter socket 40' and 

that surface portion of the performance -board 30 on which the 

wiring pattern is exposed can likewise be electromagnetically 

shielded by the shielding case of the configuration similar 

5 to that described in connection with the illustrated 

embodiment. 

It is also needless to say that in the case where the IC 

socket is mounted via an adapter socket or directly without 

an adapter socket on a socket board which is attached via a 

10 spacer to the top of the performance board 30 as well, the IC 

10 under test, the IC socket 20, the adapter socket, and the 

connecting conductors and connectors for electrically 

connecting the performance board 30 and the socket board can 

likewise .be electromagnetically shield~d by the s~ielding 

15 . case of the configuration similar to that described in 

connection with the illustrated embodiment. · 

It will be understood from the foregoing that the 

interior space enclosed by the shielding case 100 defines an 

electromagnetically completely shielded, closed space during 

20 the time in which the IC 10 under test is being.tested, since 

the shielding case 100, the spring contact 103 and the cover 

plate 104 are electrically connected with the ground­

potential face of the performance board 30 to be maintained 

at the ground potential. Bence, the :re 10 under test, the :IC 

25 socket 20 and the wiring pattern or connecting conductors and 

connectors exposed on the surf ace of the ~rformance board 

30, or the adapter socket 40', socket board and connecting 
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conductors and connectors for electrically connecting the 

perfor:maz,.ce board 30 and socket board, all housed in the 

closed space, are completely shielded from external noise 

during-the process in which the test is being conducted. 

s Consequently, even when ICs to be tested are analog devices 

or analog/digital mixed devices and.they are to be tested in 

a high frequency region, it is possible to test such ICs 

under test accurately and measure their electrical 

characteristics. 

10· It should be noted here that when the contact arm 91 is 

formed of an electrically insulating material such as plastic 

or the like rather than of an electrically conductive 

material such as meta1, it is not required to interpose the 

insulating spacer 105 between the contact arm 91 and the 

15 cover plate 104. 

While the spring contact 103 in the form of a.leaf spring 

is used in the embodiment "described above, it is to be 

understood that any resilient contact may be used as the 

spring contact 103, provided. that it is made of an 

20 electrica1ly conductive and resilient material. 

In addition, while the embodiment described above 

illustrates the case where there is a single contact axm 91 

and·hence only one IC socket mounted on the ~op o.f the 

performance board 30, it will be apparent that s.i.m:i.iarly 

25 configured shield means may be employed with ·similar 

functional effects, when a plurality of :re socket are mounted 

on the top of the performance board 30 with a correspond.inq 
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number of contact axms 91 provided. 

Moreover, it will be appreciated that the present 

invention is applicable with .equal functional effects to not 

only the IC tester having integrated therewith the handler of 

5 the type in which ICs under test are loaded on a tray and 

transported into the test section, but also the IC tester 

having integrated therewith the handler of the type in which 

ICs under test are individually transported into the test 

section as by suitable transport means such as IC carriers or 

10 by being allowed to glide along a surface by virtue of their . 
own weight, as long as the.handler is of the type in which 

ICs under test are grasped and put into contact with the IC 

socket by the pick-up-head attached to the contact arm 91. 

While the invention has been described in the foregoing 

15 discussion as being applied to the re tester adapted to test 

ICs which are typical of semiconductor devices, it will be 

obvious that the ·invention is also applicable, with similar 

·advantages! to various types of semiconductor device testing 

apparatus for testing semiconductor devices other than ICs. 

20 As is discussed above, according to the present 

invention, in a semiconductor device testing apparatus in 

which a semiconductor device under test is transported into 

the test section of the handler.while grasped by a pick-up 

head of a contact arm and is, while still remaining grasped 

25 by the pick-up head, brought into electrica1·contact with a 

socket disposed in the test s~ction by moving the contact 

arm, the socket and a shielding case covering at least a 
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portion of that surf ace of a performance board of a test head 

on which the socket is mounted are electrically connected 

with a ground-potential face of the performance board,· while 

the top wall of the shieldin9 case is formed with an opening 

s through which the contact arm 91 with the pick-up head may 

move into and out of the shielding case, whereby the 

semiconductor under test 9rasped by the pick-up head and 

brought into electrical contact with the socket, the socket, 

and at least a portion of the surface of the perfor.mance 

10 board are confined in a closed space enclosed by the 

shielding case. 

From the foregoing discussion,. it will be appreciated 

that these components an~ connecting conductors are 

electromagnetically shielded from the exterior to be free 

15 from the influence of any external noise by the shieldinq 

case which is at the ground potential. Even if semiconductor 

devices to be tested are analog devices or analog/digital 

mixed devices and they are to be tested in a high frequency 

region, the present invention provides the remarkable 

20 advantage that such semiconductor devices under test can be 

tested accurately and measured. for their electrical 

characteristics under the condition where they are completely 

shielded from external noise. 
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WHAT IS CLAIMED IS: 

1. A semiconductor ~evice testing apparatus having -a 

semiconductor device transporting and handling apparatus 

connected therewith for transporting a semiconductor device 

under test to a test section to bring the semiconductor 

device into electrical contact with a socket disposed in said 

test section and, upon completion of the test, transporting 

the tested semiconductor device out of said test· section, 

characterized in that: 

a shield means is provided on a performance board of a 

test head, said shield means covering said socket and at 

least that portion of the surf ace of said performance board 

to which said socket is attached and an area adjoining the 

outer-peripheral of that portion. 

2. Tba semiconductor device testing apparatus according 

to Claim 1, wherein said shield means comprises a shielding 

case attached to the performance board such that it covers. 

said socket and at least that portion of the surface of said 

performance board to which said -socket· is mounted ·and an area 

ad)oinin9 the outer peripheral of that portion, said 

shielding case being electrically ~onnected with a ground­

potential face of said performance board, and an electrically 

conductive cover plate attached to a contact a:cm which forms 

a component part of the semiconductor device·transporting and 

handling apparatus and which is adapted to grasp and 

transport a semiconductor device in said test section. 
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3. The semiconductor device testing apparatus according 

to Claim 1, _wherein said shield means com.prises a shielding 

case attached to the outer periphery of said performance 

board such that it covers approximately the entire surface of 

the performance board to which the socket is mounted, said 

shielding ~ase being electrically connected with a ground­

potent~l face of said performance board, and an electrically 

conductive cover plate attached to a contact arm which forms 

a component part of tbe semiconductor device transporting and 

handling apparatus and which is adapted to grasp and 

transport a semiconductor device in said test section. 

4. The semiconductor device testing apparatus according 

to Cl-aim 2 , wherein said shielding case is formed. through its 

top wall with an opening through which said contact arm may 

move into and out of said shielding case. an electrically 

conductive, resilient contact surrounding said opening being 

attached. to said shieldinq case. 

5. The semiconductor device testing apparatus according 

to Claim 2, wherein said resilient contact' is an electrioal1y 

conductive.leaf spring. 

6. ·The semiconductor device testing apparatus according 
r 

to Clam 2 1 wherein said cont~ct arm is equipped at its tip 

end with a pick-up head for grasping a semiconductor device, 
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which may be.either of the configuration to attract and grasp 

the semiconductor device by vacuum suction or of the 

configuration to grasp it by mechanical means. 

7. The semiconductor device testing apparatus according 

to Claim 3, wherein the location where said cover plate is 

attached to said CQntact arm is such that when said contact 

arm is lowered until the semiconductor device under test 

grasped by the contact arm comeis into contact with said 

socket, said cover plate will press said resilient contact 

downwardly. 

a. The semiconductor device testing apparatus according 

to any one of Claims 2 to 7, wherein said contact ann is 

formed of an electrically conductive material, an 

electrically insulating spacer being inte~sed between said 

contact arm and said cover plate. 

9. A semiconductor device testing apparatus having a 

semiconductor. device transporting and handling app~atus 

connected therewith for transporting a semiconductor device 

under test to a test section to bring the semiconductor 

device into electrical contact with a socket disposed in said 

test section and, upon completion of the test, transporting 

the tested semiconductor deirice out of said test section, 

wherein in said test section, a semiconductor device grasped 

by a grasp means mounted to said contact arm at its tip end 

... :..:. 

8£/Sl 'd JRllVdR 
[ (8Z 39ed 031KIHd) ez 39"d '1696-EES 

av:a1 L661-01-11 
r" l66I zs:Lt 01111 a3AI333H l 



\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* c L M S * 

-28-

is brought into electrical contact with the socket disposed 

in said test section by moving said contact arm which is a 

component part of the semiconductor device transporting and 

handling apparatus, characterized.in that: 

a shielding case is a~tached to a performance board of a 

test head, said shielding case covering said socket and at 

least that portion of the surf ace of said performance board 

to which said socket is mounted and an area adjoining the 

outer peripheral of that portion, said shielding case being 

electrically connected. with a ~round-potential face of said 

performance board~ and 

an opening is formed through the top wall. of the 

shielding case, through which said contact arm with said 

grasp means may move into and out of said shielding case. 

10. The semiconductor device testing apparatus according 

to Claim 9, wherein an electrically conductive, res,Uient 

contact surrounding said opening is attached to said 

shielding case, and an electrically conductive cover plate is 

attached to said c~ntact arm and positioned such that as said 

contact arm is lowered, said cover plate comes into contact 

with said resilient contact. 

11. The semiconductor device testing apparatus according 

to Claim 9, wherein said shieldin9 case is attached to the 

outer periphery of said performance boa.rd such that it covers 

approximately the entire surface of the performance board to 
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which the socket is mounted, said shielding case being · 

electrica;tly connected wit~ a ground-potential face of said 

perfo.J:lQallce board. 

12. The semiconductor device testing apparatus according 

to Claim 10, wherein said resilient contact is an 

electrically conductive leaf spring. 

13. The semiconductor device testing apparatus according 

to Claim 9, wherein said contact arm is equipped at its tip 

end w.l,.tb a pick--up hea4 for grasping a semiconductor device, 

which may be either of the configuration to attract and grasp, 

the semiconductor device by vacuum suction or of the 

configuration to grasp it by mecha~ical means. 

14. The semiconductor device testing apparatus according 

to Claim 10, wherein the location where said cover plate is 

attached to said contact arm is such that when said contact 

arm is lowered until the semiconductor device under test 

grasped by the contact a.na comes into contact with said 

socket, said cover plate will press said resilient contact 

downwardly. 

15. The semicqnductor device testing apparatus according 

to any one of C1aims 10 to 14, wherein said contact arm is 

formed of an electrically conductive material, an 

electrically insulating spacer being interposed between said 
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contact arm and said_cover plate. 
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ABSTRACT 

An IC tester which is capable of conducting-the test on 

analog devices or analoq/d~gital mixed devices without being 

subject to the influence of any external noise is provided. 

A shielding case 100 is attached to a performance board 30 of 

.a t$St head 13 and o~ers an IC socket 20 disposed in the 

test section of the handler 12 and at least that portion of 

the surface of the performance board to which the socket is 

mounted and an area adjoining the outer peripheral of that 

portion. The shieldin9 case is formed through its top wall 

with an opening 102 through which a contact arm 91 with a 

pick-up head 92 may move into and out of the shielding case. 

An electrically conductive spring contact 103 surrounding the 

_ opening is attached to the shielding case, and an 

electrically conductive cover plate 104 is attached to the 

contact a:an and positioned such that as the contact a::cm is 

lowered, the cover plate comes into contact with the spring 

contact to slightly press the latter. 
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SEMICONDUCTOR DEVICE TESTING APPARATUS 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INYENTION 

s 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 

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 (commonly called OUT) which 

have been brought into the test section of the semiconductor 

15 device transporting and handling apparatus (which will be 

called handler hereinafter) by the_bandler. 

2. DESCRIPTION OF THE RELAT;ED ART 

A semiconductor device testing apparatus for testing 

20 semiconductor devices has often connected or integrated 

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 

25 the following disclosure will be taken as an example the 

semiconductor device testing apparatus (commonly referred to 

as IC tester) for testing semiconductor integrated circuits 

.< 
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as will be ref erred to as IC hereinbelow which are typical of 

semiconductor devices. 

Fig. 6 is a schematic side view illustrating an example 

of the semiconductor device testing apparatus (which will be 

5 called IC tester hereinafter) of the type described above. 

The IC tester comprises a tester proper (which is known as 

main frame in the art concerned) 11 in which various 

electrical circuits, power source or supply and the like are 

mainly accommodated, a handler 12 equipped with an automatic 

10 transporting mechanism for transporting ICs, and a test head 

13 electrically connected with but constructed separately 

from the tester proper 11 and mounted in the test section of 

the handler 12. 

ICs under test which have been transported into the test 

15 section by the automatic transporting mechanism of the 

handler 12 are brought into electr~cal contact with the test 

head·13 (specifically the IC socket or sockets mounted on the 

test head 13), and hence electrically connected with the 

tester proper 11 through the test head 13 and a bundle of 

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

supplied from the tester proper 11 to the test head 13 

through the bundle of cables 14 is applied to the ICs under 

test, and response signals read out from the ICs under test 

are transmitted to the tester proper 11 through the test 

25 heasd 13 and the bundle of cables 14, thereby to measure the 

electric characteristics of the ICs. 

The test section of the handler is usually disposed in a 
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constant temperature chamber (not shown) for giving a 

predetermined 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 

s permit ICs under test transported into the test section to be 

electrically contacted with the IC socket 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 is colDIIlonly called "Hi-fix 

10 Base" or "Test Fixture" in the art concerned) for 

electrically connecting the test head 13 of the IC tester 

with the test section in the constant temperature chamber of 

the handler 12. 

Acconunodated in the test head 13 are mainly a gang of 

15 drivers for applying a predetermined pattern of test signals 

to ICs under test, a gang of compa~ators 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 

20 line, these components and the power line being electrically 

connected with the tester proper 11 through the. cables 14. 

Mounted on the top of the test head 13 is a performance 

board 30, as shown in Fig. 5, on which there is mounted an IC 

socket 20 with an adapter socket 40' interposed therebetween. 

25 Consequently, in the example shown in Fig. 5, the.adapter 

socket 40' constitutes a mounting fixture. Alternatively, 

the mounting fixture may comprise a socket board spaced a 
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predetermined distance upwardly from and mounted to the 

performance board 30, and an IC socket 20 mounted directly on 

the socket board. In this latter case, electrical connection 

between the performance board 30 and the socket board is 

5 established by means of connecting means such as connecting 

boards, cables, wires or the like. It is to be noted that an 

adapter socket may be interposed between the socket board and 

the IC socket 20. 

As noted above, the bottom wall of the constant 

10 temperature chamber of the handler 12 is typically formed 

with an opening in which the mounting fixture described above 

is mounted so that the IC socket 20 mounted either on the top 

of the performanpe board 30 via the adapter socket 40' or on 

the socket board may be located at a predetermined position 

15 in the test section within the constant temperature chamber, 

the arrangement being such that IC~ ·10 under test which have 

been brought into the test gection by the automatic 

transporting mechanism are put into electrical contact with 

the IC socket 20 to test the ICs 10· for their electrical 

20 characteristics. 

Generally, ICs 10 under test, loaded on a tray,· are 

transported into the test section within the constant 

temperature chamber where the !Cs under test are transferred 

by transport means from the tray onto the IC sockets 20 to be 

25 tested for their electrical characteristics. Upon completion 

of the testing, the tested ICs are transferred ·by the 

transport means from the IC sockets 20 onto the tray, 
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followed by being carried on the tray out of the constant 

temperature chamber. The tested ICs are then sorted out 

based on the data of the test results. It is to be noted 

here that the tray for transporting ICs 10 under test into 

s the test section may be the same as or different from the 

tray used to carrying the tested ICs from the test section 

and out of the constant temperature chamber. some handlers 

may.be equipped with no constant temperature chamber. 

The transport means for transferring ICs 10 under test 

10 from the tray onto the IC sockets 20 and/or the transport 

means for transferring the tested ICs from the IC sockets· 20 

onto the tray in the test section are provided with carrier 

head means having attached thereto a contact arm means 91 as 

shown in Fig. 5. The transport means includes carrier arm 

15 means movable in X and Y directions perpendicular to each 

other in a horizontal plane. so that.the carrier head means is 

movable by the transport means in X and Y directions. The 

contact arm means 91 is movable in a z direction (upwardly 

and downwardly as viewed in Fig. 5) perpendicular to the X 

20 and Y directions, and has a pick-up head 92 attached thereto 

at its tip end. The pick-up head 92 may be either of the 

configuration to attract and grasp ICs by vacuum suction or 

of the configuration to grasp ICs by mechanical means such as 

a chuck. 

25 It is thus to be appreciated that the contact arm·means 

91 is positioned with respect to the X and Y directions by 

the transport means where the contact arm means 91 is 
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vertically moved and is capable of performing the functions 

of grasping ah IC by means of its pick-up head 92, pressing 

the grasped IC against the IC socket 20, and releasing the 

grasped IC. It will be obvious that the carrier head means 

s or other mobile means having the contact arm means 91 thereto 

may be configured to be movable in the z direction 

perpendicular to the x and Y directions. 

Fig. 2 diagrammatically illustrates the operation of the 

transport means and the contact arm means 91 in the test 

10 section as described above. The transport means is 

represented by an X direction mobile means 3X which is driven 

transversely (in left-right directions of the drawing), a Y 

direction· mobile means 3Y which is driven longitudinally (in 

upward and downward directions of the drawing), and a z 

15 direction mobile means 3Z which is driven in a direction 

perpendicular to the X and Y direc.tions (in a direction 

passing through the plane of the drawing). The contact arm 

means 91 is affixed to the z direction mobile means 3Z so 

that the pick-up head 92 mounted to the tip of the contact 

20 arm means is positioned at a predete.rmined position by the X 

direction mobile means 3X, the Y direction mobile means 3Y 

and the z direction mobile means 3Z. 

More specifically, Fig. 2 illustrates the configuration 

in which the Y direction mobile means 3Y is first driven and 

25 positioned in the X direction (as shown in the dotted lines 

in the drawing) by the x direction mobile means 3X, followed 

by the z direction mobile means 3Z being driven and 
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positioned in the Y direction by the Y direction mobile means 

3Y, and finally the contact arm means 91 being driven in the 

z direction by the z direction mobile means 3Z to position 

the pick-up head 92 in place. 

s ICs 10 under test, loaded on the tray 110, have been 

transported into the test section 600 where the X direction 

mobile means 3X, the Y direction mobile means 3Y and the z 

direction mobile means 3Z are driven as described above to. 

move the pick-up head 92 of the contact arm means 91 to a 

10 position above an IC 10 under test and bring the head into 

abutment with the IC to grasp it by virtue of vacuum suction 

or by mechanical means. 

Then, the X direction mobile means 3X, the Y direction 

mobile means 3Y and the z direction mobile means 3Z are 

15 driven in the reverse procedure to transfer the IC 10 under 

· test grasped by the pick-up head 9~··to a position above the 

IC socket 20 disposed in the test section 600 where the z 
direction mobile means 3Z is driven to lower the pick-up head 

92 to thereby put the IC under test into electrical contact 

20 with the IC socket 20. The z direction mobile means 3Z 

maintains the IC under test under the pick-up head 92 in 

abutment (urged or pressed) against the IC socket 20 to 

ensure electrical contact between the leads of the IC under 

test and the terminals of the IC socket 20. In this 

25 position, a predetermined pattern of test signals is supplied 

from the tester proper 11 through the test head 13 to the IC 

socket 20 to be applied to the ICs under test, and response 
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signals from the IC under test are transmitted from the test 

head 13 back to the tester proper 11 to measure the electric 

characteristics of the IC. Upon completion of the test, the 

z direction mobile means 3Z is driven to raise the contact 

s arm means 91 whereby ·the tested IC as grasped by the pick-up 

head 92 is moved upwardly. Then, the X direction mobile 

means 3X and the Y direction mobile means 3Y are driven to 

transfer the tested IC to a position above a predetermined 

location in a device sorting and housing tray 210, followed 

10 by the z direction mobile means 3Z being driven to lower the 

contact arm means 91 to thereby place the IC just above the 

predetermined location in the device sorting and housing tray 

210, whereupon the grasping force of the pick-up head 92 is 

released to deposit the tested IC into the device sorting and 

15 housing tray 210 at the predetermined location. 

Referring to Figs. 3 and 4, a ~pacific example of the 

electrical connection between the performance board 30 and 

the IC socket 20 will now be described. 

As discussed above, IC sockets 20 may be mounted on the 

20 performance board 30 of the test head 13 in various manners. 

The example shown in Figs. 3 and 4 is representative of the 

arrangement in which IC sockets 20 are mounted on the 

performance board 30 by means.of a mounting fixture 55 (which 

is commonly known as "Hi-fix Base" or "Test Fixture" as noted 

25 above) for electrically connecting the test section in the 

handler 12 (see Fig. 6) and the test head 13 (see Fig. 6) • 

. The mounting fixture 55 compri~es a box-like housing 56 
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open at the top, an insulating base board 60 housed in the 

bottom of the box-like housing 56, and a socket board 40 with 

an insulating spacer board 50 interposed therebetween. IC 

sockets 20 are mounted on the socket boards 40. In example· 

s shown,. on the base board 60 ~re placed two socket boards 40 

on each of which an IC socket 20 is mounted. This is only 

one illustrative arrangement, however. It is a matter of 

course that the number of the IC socket 20 may be increased 

or decreased depending on the configuration of the handler. 

10 The socket board 40 and the base board 60 each comprise a 

multi-layered printed board as shown in Fig. 4. Each socket 

board 40 is provided with pin connector portions 41 into 

which the terminal pins 21 of the IC socket 20 are fitted, 

and conductive plated through holes 43 (through holes plated 

15 with conductive material around the peripheral wall of the 

through holes and over the top and,bottom surfaces of the 

board around the through holes) electrically connected 

through a conductive layer 42 with the respective pin 

connector portions 41. 

20 Each spacer board 50 is also provided with conductive 

plated through holes 51 in alignment with the corresponding 

conductive plated through holes 43 and is formed with an 

opening 52 underlying the region of the pin connector 

portions 41 of the socket board 40. 

25 The base board 60 is provided with contact pin mou~ting 

holes (conductive plated through holes) 61 in which are 

fitted and secured contact pins 64 which are in turn fitted 
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for electrical contact into connector portions provided .on 

the performance board 30, and conductive plated through holes 

63 electrically connected through a conductive layer 62 with 

the respective contact pin mounting holes 61. The through 

s holes 63 are formed through the base board 60 at locations 

corresponding with the through holes 51 of the spacer board 

50 as well as the through holes 43 of the socket board 40. 

Resilient connectors 70 ·and 70' are interposed between 

the socket board 40 and the spacer board 50 at least in the 

10 regions where the through holes 43 and 51, respectively, are 

formed and between the socket board 40 and the spacer board 

50 at least in the regions where the through holes 43 and 51, 

respectively are formed, respectively. Each of the resilient 

connectors 70 and 70' may be formed of a sheet of insulating 

15 resilient material such as rubber and very thin needle wires 

71 embedded in the sheet across th~ thickness thereof, the 

needle wires being electricaJ.ly isolated and relatively 

closely spaced from each other. Each needle wire 71 has its 

opposite ends flush with or recessed from the opposite 

20 surfaces (top and bottom surfaces) of the resilient sheet 

such that when the resilient sheet is compressed in the 

direction of thickness, the opposite ends of the needle wires 

71 are exposed to establish electrical connection between the 

conductors contacted by the top and bottom surf aces of the 

25 resilient sheet. 

The IC socket 20 is connected with the socket board 40 of 

the mounting fixture 55 thus constructed, the contact pins 64 
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of the base board 60 is connected with the connector portions 

of the performance board 30, and then mounting fixture 55 is 

mounted in the opening of the handler 12 (Fig. 6). It will 

be appreciated that upon an IC 10 under test being brought 

s into the IC socket 20 thus arranged in the test section of 

the handler 12, the leads of the IC 10 under test are 

electrically connected with the connector portions of the 

performance board 30 through the terminal pins 21 of the IC 

socket 20, the pin connector portions 41 of the socket board 

10 40, the conductive layer 42, the conductive plated through 

holes.43, the resilient connector 70 (specifically, the 

needle wires 71), the·conductive plated through holes 51 of 

the spacer board 50, the resilient connector 70' 

(specifically, the needle wires 71), the conductive plated 

15 through holes 63 of the base board 60, the conductive layer 

62, the contact pin mounting holes 61 and the contact pins 

64. It is noted that contac"t pins 31 may be secured to the 

respective connector portions of the performance board 30 and 

resiliently biased in order to ensure electrical contact. 

20 The performance board 30 is constructed of a multi-

layered printed board, and the connector portions of the 

performance board 30 are connected with one ends of the 

corresponding conductor layers of a wiring pattern (pattern 

of conductor layers) formed radially ·in the performance board 

25 30. The opposite ends of the conductor layers are connected 

with the connector terminals 34 attached to the performance 

board 30 so as to extend downwardly from the bottom surf ace 

•• --= -· ... , .. 
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thereof. Connected with these connector terminals 34 are 

connectors 33 which in turn are connected with connectors 33 

from each of which a coaxial cable 35 leads to the tester 

proper 11 (see Fig. 6). 

s While the conventional example of Figs. 3 and 4 

illustrates the arrangement in which the IC socket 20 is 

mounted on the socket board 40 which is one component of the 

mounting fixture 55, there is another type of mounting 

fixture in which the socket board 40 has connected thereto a 

10 further adapter socket to which the IC socket 20 is 

connected, and still another type of mounting fixture· in 

which the IC socket 20 is attached to the top of the 

performance board 30 with an adapter socket interposed 

therebetween without using socket board 40. 

15 It should be noted that since the mounting fixture SS 

shown in Figs. 3 and 4 is configure~-- to be able to be used as 

an adapter socket as well, it allows for testing various 

specifications of ICs utilizing the same test· head and 

performance board 30 if the socket board 40, spacer board 50 

20 and base board 60 of the mounting fixture 55 are configured 

so as to match the IC sockets 20 for the various types of ICs 

to be tested. 

Referring back to Fig. 5, in the test section within the 

constant temperature chamber of the handler, as noted above, 

25 an IC 10 under test, grasped by the pick-up head 92 at the 

tip end of the contact arm means 91, is transported to a 

position ab6ve an IC socket 20 where the contact arm means 91 



-· -= • .•. 

-13-

is lowered to put the IC 10 under test into electrical 

contact with the IC socket 20. In this position, a 

predetermined pattern of test signals is supplied from the 

tester proper 11 to the IC socket 20 through the test head 

s 13, the performance board 30 and the adapter socket 40' to be 

applied to the IC under test. Response signals from the IC 

10 under test are transmitted through the IC socket 20, the 

adapter socket 40', the performance board 30 and the test 

head 13 back to the tester proper 11 to measure the electric 

10 characteristics of the IC 10 under test. 

It should here be noted, however, that no special 

provision for electromagnetic shielding is made for the 

wiring pattern:.· of the performance board 30, IC socket 20, the 

adapter socket 40' and ICs 10 under test, which components 

15 are consequently unprotected against external noise including 

any noise produced by the handler itself. When one uses the 

mounting fixture of the type- in which an IC socket 20 is 

mounted on a socket board 40 with or without an adapter 

socket 40' interposed, the socket board 40 being attached via 

20 a spacer to the top of the performance board 30, it is 

required that the performance board 30 and the socket board 

40 be electrically interconnected by means of connecting 

means such as connecting boards, cables, wires or the like or 

through the resilient connectors 70, 70',·the conductive 

25 through holes 43, 51 and 63, etc •• In that case, the 

connecting means such as connecting boards, cables, wires or 

the like will also be unprotected against external noise. 
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When ICs to be tested are analog devices or analog 

/digital mixed devices and they are to be tested in a high 

frequency region, then ICs under test, IC sockets, socket 

boards, adapter sockets, performance board, etc. are highly 

s subject to the influence of external noise if they remain 

exposed. Should they be affected by external noise, there 

would occur the serious problem that the accurate testing or 

measuring of ICs under test might be impossible. 

10 SUMMARY OF THE INYENTION 

It is an object of the present invention to provide a 

semiconductor device testing apparatus which is capable of 

conducting the test on analog devices or analog/digital mixed 

devices without being subject to the influence of any 

15 external noise. 

According to the present invention, the foregoing and 

other objects of the invention are accomplished by providing 

a semiconductor device testing apparatus having a 

semiconductor device transporting and handling apparatus 

20 connected or integrated therewith for transporting 

semiconductor devices under test to a test section to bring 

the semiconductor devices into electrical contact with a 

socket or sockets disposed_ in the test section and, upon 

completion of the test, transporting the tested semiconductor 

25 devices out of the test section, in which a shield means is 

provided on a performance board of a test head, the shield 

means covering the socket and at least that portion of the 
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surf ace of the performance board to which the socket is 

attached and its adjoining outer peripheral area. 

The shield means comprises a shielding case attached to 

the performance board such that it covers the socket and at 

5 least that portion of the surf ace of the performance board to 

which the socket is mounted and its adjoining outer 

peripheral area, and electrically connected with .a ground­

potential face of the perfo~nce board, and an electrically 

conductive cover plate attached to a contact arm which forms 

10 a component part of the semiconductor device transporting and 

handling apparatus and which is adapted to grasp and 

transport a semiconductor device under test in the test 

section. · 

The shielding case may be attached on or to the outer 

15 periphery of the performance board such that it covers 

approximately the entire surface of .the performance board to 

which the socket is mounted.-

The top wall of the shielding case is formed with an 

opening through which the contact arm may move into and out 

2 o of the shielding case. ~d the shielding case is provided 

with an electrically conductive, resilient spring contact 

surrounding the opening mounted thereto. In a preferable 

embodiment, the spring contact may be an electrically 

conductive leaf spring. 

25 It is noted that the contact arm is equipped at its tip 

end with a pick-up head for grasping a semiconductor device, 

which may be either of the configuration to attract and grasp 
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a semiconductor device by vacuum suction or of the 

configuration to grasp it by mechanical means such as a 

chuck. 

It is preferable that the location where the cover plate 

s is attached to the contact arm be such that when the contact 

arm is lowered until the semiconductor device under test 

grasped by the contact arm comes into contact with the 

socket, the cover plate will press the spring contact 

downwardly. 

10 When the contact arm is formed of an electrically 

conductive material, an electrically insulating spacer is 

interposed between the contact arm and the cover plate. 

PESCRIPTION OF THE PRAWINGS 

15 Fig. 1 is a schematic cross-sectional view showing the 

construction of the principal portion of one embodiment of 

the IC tester according to tne present invention; 

Fig. 2 is a diagrammatical view illustrating the 

operation of the transport means and the contact arm means in 

20 the test section; 

Fig. 3 is a schematic cross-sectional view illustrating 

the electrical connection between the performance board and 

the IC socket; 

Fig. 4 is an enlarged cross-sectional view of a portion 

25 of Fig. 3; 

Fig. 5 is a schematic cross-sectional view showing the 

construction of the principal portion of an example of the 
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conventional IC tester according to the present invention; 

and 

Fig. 6 is a schematic side view illustrating the general 

arrangement of the IC tester. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a schematic cross-sectional view showing the 

construction of the principal portion of one embodiment ·of 

the IC tester according to the present invention. It is to 

10 be understood that those portions or components which 

correspond to portions or components shown in Fig. 5 are 

designated by the like reference numerals and will not be 

discussed again unless needed. 

In one embodiment of the present invention, in an IC 

15 tester in which an IC socket 20 is mounted via an adapter 

socket 40' on a performance board 30 of a test head 13, the 

IC socket 20 being disposed in a test section of a handler 

such that an IC 10 under test which has been brought into the 

test section by transport means, not· shown, while being 

20 grasped by a pick-up head 92 of a contact arm 91 may be put 

into electrical contact with the IC socket 20 by lowering the 

contact arm 91 to test the IC for its characteristics, the IC 

10 ~nder test, the IC socket 20 and the adapter socket 40', 

including that surface of the performance board 30 having a 

25 wiring pattern exposed are electromagnetically shielded by a 

shielding case 100 so that the IC 10 under test and other 

elements, and connecting conductors such as the exposed 
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wiring pattern and connectors may not be subject to the 

influence of external noise including any noise generated by 

the handler itself. 

In the embodiment shown in Fig. 1, a shielding case 100 

s having a bottom surf ace area which is approximately the same 

as that of the performance board 30 is used. The lower end 

peripheral edge 101 of the shielding case 100 is electrically 

connected with a ground-potential face 36 of the performance 

board 30 around its outer periphery to maintain the shielding 

10 case 100 at the ground potential so that the IC 10 under 

test, the IC socket 20 and the adapter socket 40' and that 

surface portion of the performance board 30 having a wiring 

pattern exposed are electromagnetically shielded by the 

shielding case 100. However, the wiring pattern exposed on 

15 the surface of the performance board 30 is typically limited 

to that portion of the performance .board to which the adapter 

socket 40' is attached and ·its adjoining outer peripheral 

area. Accordingly, it will be sufficient if the bottom 

surface area of the shielding case 100 is large just enough 

20 to cover that surface area of the performance board 30 on 

which the wiring pattern is exposed. It is thus to be 

appreciated that the IC 10 under test, the IC socket 20, the 

adapter socket 40' and that surface portion of the 

performance board 30 on which the wiring pattern is exposed 

25 can be electromagnetically shielded by placing a shielding 

case having such a limited bottom surface area on the 

performance board 30· with the lower end peripheral edge of 
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the shielding case being electrically connected with the 

ground-potential face 36 of the performance board 30. 

I 

For mounting the shielding case 100 to the performance 

board 30, welding including soldering, screw-fastening, and 

5 any other suitable securing means may be adopted depending on 

the material, shape and construction of the shielding case 

100. 

The top wall of the shielding case 100 need be formed 

with an opening 102 through which the contact arm 91 with the 

10 pick-up head 92 grasping and carrying an IC under test may 

move into and out of the shielding case 100. However, 

providing the opening 102 would possibly allow ingress of 

external noise into the interior of the s~ielding case 100 

through the opening 102. 

15 .For this reason, in the illustrated embodiment, the 

shielding case 100 is provided with a spring contact 103 

surrounding the opening 102-and electrically connected with 

the shielding case while the contact arm 91 has a cover plate 

104 attached thereto at an appropriate location thereof, the 

20 cover plate 104 being sized to cover the opening 102. The 

location where the cover plate 104 is attached .to the contact 

arm 91 is such that when the contact arm 91 is lowered until 

the leads of the IC 10 under test come into proper contact 

with the terminals of the IC socket 20, the cover plate 104 

25 is brought into contact with the spring contact 103 attached 

to the shielding case 100 to somewhat further press the 

spring contact 103 downwardly. With this construction, the 
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cover plate 104 will have the same ground potential as the 

potential of the shielding case 100 and the spring contact 

103. 

The cover plate 104, which forms part of the shield 

s means, is formed of an electrically conductive material. If 

the contact arm 91 were made of a conductive material, the 

cover plate 104 would not be at the same potential as that of 

the shielding case 100 since the potential on the side of the 

handler would be applied to the cover plate 104 through the 

10 contact arm 91. For this reason, in the illustrated 

embodiment, the cover plate 104 is secured via an insulating 

spacer 105 to the contact arm 91. As a result, since the 

cover plate 104 is ~lectrically insulated from the contact 

arm 91, the spring contact 103 and the shielding case 100 as 

15 well as the contact arm 91 are completely isolated from the 

potential of the pontact arm 91. 

While practically the IC tester is constructed such that 

the test head 13 and the handler 12 are maintained at a 

connnon ground potential, it is preferable that the two be 

20 electrically insulated from each other in view of a situation 

where there may possibly occur a differential in potential 

between the two due to some cause or other. 

While the embodiment described above is representative of 

the case in which the IC socket is mounted via the adapter 

25 socket 40' on the performance board 30 of the test head 13, 

it will be evident that in the case where the IC socket is 

mounted directly on.the performance board 30 as well, the IC 
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10 under test, the IC socket 20, the adapter socket 40' and 

that surf ace portion of the performance board 30 on which the 

wiring pattern is.exposed can likewise be electromagnetically 

shielded by the shielding case of the configuration similar 

5 to ·that described in connection with the illustrated 

embodiment. 

It is also needless to say that in the case where the IC 

socket is mounted via an adapter socket or directly without 

an adapter socket on a socket board which is attached via a 

10 spacer to the top of the performance board 30 as well, the IC 

10 under test, the IC socket 20, the adapter socket, and the 

connecting conductors and connectors for electrically 

connecting the performance board 30 and the socket board can 

likewise be electromagnetically shielded by the shielding 

15 case of the configuration similar to that described in 

connection with the illustrated embodiment. 

It will be understood from the foregoing that the 

interior space enclosed by the shielding case 100 defines an 

electromagnetically completely shielded, closed space during 

20 the time in which the IC 10 under test is being tested, since 

the shielding case 100, the spring contact 103 and the cover 

plate 104 are electrically connected with the ground­

potential face of the performance board 30 to be maintained 

at the ground potential. Bence, the IC 10 under test, the IC 

25 socket 20 and the wiring pattern or connecting conductors and 

connectors exposed on the surf ace of the performance board 

30, or the adapter socket 40', socket board and connecting 
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conductors and connectors for electrically connecting the 

performance board 30 and socket board, all housed in the 

closed space, are completely shielded from external noise 

during the process in which the test is being conducted. 

s Consequently, even when ICs to be tested are analog devices 

or analog/digital mixed devices and they are to be tested in 

a high frequency region, it is possible to test such ICs 

under test accurately and measure their electrical 

characteristics. 

10 It should be noted here that when the contact arm 91 is 

formed of an electrically insulating material such as plastic 

or the like rather than of an electrically conductive 

material such as metal, it is not required to interpose the 

insulating spacer 105 between the contact arm 91 and the 

15 cover plate 104. 

While the spring contact 103 in the form of a leaf spring 

is used in the embodiment described above, it is to be 

understood that any resilient contact may be used as the 

spring contact 103, provided that it is made of an 

20 electrically conductive and resilient material. 

In addition, while the embodiment described above 

illustrates the case where there is a single contact arm 91 

and hence only one IC socket mounted on the top Qf the 

performance board 30, it will be apparent that similarly 

25 configured shield means may be employed with similar 

functional effects, when a plurality of IC socket are mounted 

on the top of the performance board 30 with a corresponding 
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number of contact arms 91 provided. 

Moreover, it will be appreciated that the present 

invention is applicable with equal functional effects to not 

only the IC tester having integrated therewith the handler of 

s the type in which ICs under test are loaded on a tray and 

transported into the test section, but also the IC tester 

having integrated therewith the handler of the type in which 

ICs under test are individually transported into the test 

section as by suitable transport means such as IC carriers or 

lO by being allowed to gl;de along a surface by virtue of .their 

own weight, as long as the handler is of the type in wh~ch 

ICs under test are grasped and put into contact with the IC 

socket by.the pick-up-head attached to the contact arm 91. 

While the invention has been described in the foregoing 

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

ICs which are typical of semiconductor devices, it will be 

obvious that the invention·±s also applicable, with similar 

advantages, to various types of semiconductor device testing 

apparatus for testing semiconductor devices other than ICs. 

20 As is discussed above, according to the present 

invention, in a semiconductor device testing apparatus in 

which a semiconductor device under test is transported into 

the test section of the handler while grasped by a pick-up 

head of a contact arm and is, while still remaining grasped 

25 by the pick-up head, brought into electrical contact with a 

socket disposed in the test section by moving the contact 

arm, the socket and a shielding case covering at least a 
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portion of that surf ace of a performance board of a test head 

on which the socket is mounted are electrically connected 

with a ground-potential face of the performance board, while 

the top wall of the shielding case is formed with an opening 

s through which the contact arm 91 with the pick-up head may 

move into and out of the shielding case, whereby the 

semiconductor under test grasped by the pick-up head and 

brought into electrical contact with the socket, the socket, 

and at least a portion of the surf ace of the performance 

10 board are confined in a closed space enclosed by the 

shielding case. 

From the foregoing discussion, it will be appreciated 

that these components and connecting conductors are 

electromagnetically shielded from the exterior to be free 

15 from the influence of any external noise by the shielding 

case which is at the ground potential. Even if semiconductor 

devices to be tested are analog devices or analog/digital 

mixed devices and they are to be tested in a high frequency 

region, the present invention provides the remarkable 

20 advantage that such semiconductor devices under test can be 

tested accurately and measured. for their electrical 

characteristics under the condition where they are completely 

shielded from external noise. 
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1. A semiconductor device testing apparatus having a 

semiconductor device transporting and handling apparatus 

connected therewith for transporting a semiconductor device 

~nder test to a test section to bring the semiconductor 

device into electrical contact with a socket disposed in said 

test section and, upon completion of the test, transporting 

the tested semiconductor device out of said test section, 

characterized in that: 

a shield means is provided on a performance board of a 

test head, said shield means covering said socket and at 

least that portion of the surf ace of said performance board 

to which said socket is attached and an area adjoining the 

outer peripheral of that portion. 

2. The semiconductor device ~esting apparatus ac~ording 

to Claim 1, wherein said sh'leld means comprises a shielding 

case attached to the performance board such that it covers. 

said socket and at least that portion of the surf ace of said 

performance board to which said socket is mounted and an area 

adjoining the outer peripheral of that portion, said 

shielding case being electrically connected with a ground­

potential face of said performance board, and an electrically 

conductive cover plate attached to a contact arm which forms 

a component part of the semiconductor device transporting and 

handling apparatus and which is adapted to grasp and 

transport a semiconductor device in said test section. 
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3. The semiconductor device testing apparatus according 

to Claim 1, wherein said shield means comprises a shielding 

case attached to the outer periphery of said performance 

board such that it covers approximately the entire surface of 

the performance board to which the socket is mounted, said 

shielding case being electrically connected with a ground­

potential face of said performance board, and an electrically 

conductive cover plate attached to a contact arm which forms 

a component part of the semiconductor device transporting and 

handling apparatus and which is adapted to grasp and 

transport a semiconductor device in said test section. 

4. The semiconductor device testing apparatus according 

to Claim 2, wherein said shielding case is formed through its 

top wall with an opening through which said contact arm may 

move into and out of said shielding case, an electrically 

conductive, resilient contact surrounding said opening being 

attached to said shielding case. 

5. The semiconductor device testing apparatus according 

to Claim 2, wherein said resilient contact is an electrically 

conductive leaf spring. 

6. The semiconductor device testing apparatus according 

to Claim 2, wherein said contact arm is equipped at its tip 

end with a pick-up head for grasping a semiconductor device, 
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which may be either of the configuration to attract and grasp 

the semiconductor device by vacuum suction or of the 

configuration to grasp it by mechanical means. 

7. The semiconductor device testing apparatus according 

to Claim 3, wherein the location where said cover plate is 

attached to said contact arm is such that when said contact 

arm is lowered until the semiconductor device under test 

grasped by the contact arm comes into contact with said 

socket, said cover plate will press said resilient contact 

downwardly. 

8. The semiconductor device testing apparatus according 

to any one of Claims 2 to 7, wherein said contact arm is 

formed of an electrically conductive material, an 

electrically insulating spacer being interposed between said 

contact arm and said cover plate. 

9. A semiconductor device testing apparatus having a 

semiconductor device transporting and handling apparatus 

connected therewith for transporting a semicon4uctor device 

under test to a test section to bring the semiconductor 

device into elect+ical contact with a socket disposed in said 

test section and, upon completion of the test, transporting 

the tested semiconductor device out of said test section, 

wherein in said test section, a semiconductor device grasped 

by a grasp means mounted to said contact arm at its tip end 
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is brought into electrical contact with the socket disposed 

in said test section by moving said contact arm which is a 

component part of the semiconductor device transporting and 

handling apparatus, characterized in that: 

a shielding case is attached to a performance board of a 

test head, said shielding case covering said socket and at 

least that portion of the surf ace of said performance board 

to which said socket is mounted and an area adjoining the 

outer peripheral of that portion, said shielding case being 

electrically connected with a ground-potential face of said 

performance board; and 

an opening is formed through the top wall of the 

shielding case, through which said contact arm with said 

grasp means may move into and out of said shielding case. 

10. The semiconductor device testing apparatus according 

to Claim 9, wherein an electrically conductive, resilient 

contact surrounding said opening is attached to said 

shielding case, and an electrically conductive cover plate is 

attached to said contact arm and positioned such that as said 

contact arm is lowered, said cover plate comes·into contact 

with said resilient contact. 

11. The semiconductor device testing apparatus according 

to Claim 9, wherein said shielding case is attached to the 

outer periphery of said performance board such that it covers 

approximately the entire surface of the performance board to 
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which the socket is mounted, said shielding case being 

electrically connected with a ground-potential face of said 

performance board. 

12. The semiconductor device testing apparatus according 

to Claim 10, wherein said resilient contact is an 

electrically conductive leaf spring. 

13. The semiconductor device testing apparatus according 

to Claim 9, wherein said contact arm is equipped at its tip 

end with a pick-up head for grasping a semiconductor device, 

which may be either of the configuration to attract and grasp 

the semiconductor device by vacuum suction or of the 

configuration to grasp it by mechanical means. 

14. The semiconductor device testing apparatus according 

to Claim 10, wherein the loeation where said cover plate is 

attached to said contact arm is such that when said contact 

arm is lowered until the semiconductor device under test 

grasped by the contact arm comes into contact with said 

socket, said cover plate will press said resilient contact 

downwardly. 

15. The semiconductor device testing apparatus according 

to any one of Claims 10 to 14, wherein said contact arm is 

formed of an electrically conductive material, an 

electrically insulating spacer being interposed between said 
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contact arm and said cover plate. 
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SEMICONDUCTOR DEVICE TESTING APPARATU', 

ABSTRACT 

An IC tester which is capable of conducting the test on 

analog devices or analog/digital mixed devices without being 

subject to the influence of any external noise is provided. 

A shielding case 100 is attached to a performance board 30 of 

a test head 13 and covers an IC socket 20 disposed in the 

test section of the handler 12 and at least that portion of 

the surface of the performanc~_board to which the socket is 

mounted and an area adjoining the outer peripheral of that 

portion. The shielding case is formed through its top wall 

with an opening 102 through which a contact arm 91 with a 

pick-up head 92 may move into and out of the shielding case. 

An electrically conductive spring contact 103 surrounding the 

opening is attached to the shielding case, and an 

electrically conductive cover plate 104 is attached to the 

contact arm and positioned ·s-Uch that as the contact arm is 

lowered, the cover plate comes into contact with the spring 

contact to slightly press the latter. 

Figure 1 
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