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(57) ABSTRACT 

Arnethod and apparatus for testing semiconductor devices is 
described. The apparatus includes a base having a pair of 
cavities With openings and a nested structure Which ?ts 
Within each cavity. The nested structure includes a ?xture 
having an opening for insertion of a device under test (DUT) 
therein and a silicon substrate having electrical contacts 
Which are held in the cavity by the future. Upper and loWer 
pin blocks, Which alloW pins to extend through, ?t Within the 
cavity openings and connect With contacts of the silicon 
substrate, and in turn to a DUT. 
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TEST HEAD ASSEMBLY UTILIZING 
REPLACEABLE SILICON CONTACT 

FIELD OF THE INVENTION 

[0001] The present invention relates to the testing of 
semiconductor chips, particularly chip-siZed packages 
(CSP). More particularly, the invention relates to a test head 
assembly Which obviates the requirement of contacting a 
device-under-test (DUT) by Way of pogo pins or other 
conventional devices. 

BACKGROUND OF THE INVENTION 

[0002] The testing of semiconductor chips is Well knoWn. 
Some conventional testing apparatus for semiconductor 
devices, such as CSPs, provide for an electrical contact 
betWeen the device and a printed circuit board (PCB). The 
electrical contact is generally made through spring-loaded 
test probes or through pins extending through an interme 
diate section of a carrier. An example of spring-loaded test 
probes may be found in US. Pat. No. 5,823,818 (Bell et al.). 
Examples of the use of contact test pins may be found in 
US. Pat. Nos. 4,764,925 (Grimes et al.) and 5,875,198 
(Satoh). 
[0003] One potential de?ciency in utiliZing spring-loaded 
test probes, also knoWn as pogo pins, or stationary pins, is 
the dif?culty in properly attaching them to the DUTs. With 
the increasingly smaller device siZes, the electrical contacts 
are getting closer together, making the manufacture of the 
test device itself, With pogo pins or stationary pins, and the 
subsequent testing of the contacts With such a device even 
more dif?cult. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides an apparatus for 
testing semiconductor devices including a base, an interme 
diate silicon contact structure supported by the base and 
having a plurality of electrical contacts for mating With the 
contacts of a DUT and Which supplies signals betWeen the 
DUT and a testing apparatus, and a ?xing structure. The 
?xing structure holds the intermediate silicon contact struc 
ture to the base. The ?xing structure has an opening through 
Which a DUT may pass and be connected With the plurality 
of electrical contacts of the intermediate structure. 

[0005] The present invention also provides a system for 
testing semiconductor devices. The system has a testing 
apparatus, Which includes a base having at least one cavity 
With an opening extending from a cavity surface to a bottom 
surface of the base, an intermediate silicon contact structure 
supported by the base Within one of the cavities and having 
a plurality of electrical contacts adapted to provide an 
electrical connection betWeen the printed circuit board and 
a DUT, and a ?xing structure Which holds the intermediate 
structure to the base. The ?xing structure has an opening 
through Which a DUT may pass and be connected With the 
plurality of electrical contacts of the intermediate structure. 
The system further includes a printed circuit board position 
able on the cavity surface Which is electrically connected 
With the intermediate structure and With a testing apparatus, 
and a pick and place device for moving a DUT into electrical 
connection With the intermediate structure. 

[0006] The present invention also provides a method for 
testing a semiconductor device. The method includes the 
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steps of moving a semiconductor device into a semiconduc 
tor test apparatus, electrically connecting the semiconductor 
device to a testing apparatus through the intermediate silicon 
contact structure, and testing the semiconductor device With 
the testing apparatus. 

[0007] These and other features and advantages of the 
invention Will be more clearly understood from the folloW 
ing detailed description of the invention Which is provided 
in connection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is an exploded perspective vieW of a test 
head assembly constructed in accordance With an embodi 
ment of the present invention. 

[0009] FIG. 2 is another exploded perspective vieW of the 
test head assembly of FIG. 1. 

[0010] FIG. 3 is a perspective vieW of the test head base 
and pick and place device of the test head assembly of FIG. 
1. 

[0011] FIG. 4 is a perspective vieW of the test head base 
shoWing a chip siZed package in the test head assembly of 
FIG. 1. 

[0012] FIG. 5 is a perspective vieW of the test head base 
shoWing a silicon contactor in the nest of the test head 
assembly of FIG. 1. 

[0013] FIG. 6 is a perspective vieW of the test head base 
shoWing a printed circuit board substrate and a silicon 
contactor in the test head assembly of FIG. 1. 

[0014] FIG. 7 is a perspective vieW of the test head base 
shoWing an upper pin block in the test head assembly of 
FIG. 1. 

[0015] FIG. 8 is a perspective vieW of the upper pin block 
and loWer pin block of the test head assembly of FIG. 1. 

[0016] FIG. 9 is a cross-sectional vieW taken along line 
IX-IX of the pin blocks of FIG. 8. 

[0017] FIG. 10 is a perspective vieW of the silicon con 
tactor and the printed circuit board substrate of the test head 
assembly of FIG. 1. 

[0018] FIG. 11 is a top vieW of a test head assembly 
constructed in accordance With another embodiment of the 
invention. 

[0019] FIG. 12 is a partial cross-sectional vieW taken 
along line XII-XII of the assembly of FIG. 1. 

[0020] FIG. 13 is a top vieW of a test head assembly 
constructed in accordance With another embodiment of the 
invention. 

[0021] FIG. 14 is a partial cross-sectional vieW taken 
along line XIV-XIV of the assembly of FIG. 13. 

[0022] FIG. 15 is a cross-sectional vieW of a test head 
assembly constructed in accordance With another embodi 
ment of the invention. 

[0023] FIG. 16 is a cross-sectional vieW of a portion of the 
assembly of FIG. 15. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0024] The present invention alleviates, at least to some 
extent, the de?ciencies of conventional test probe appara 
tuses by providing an intermediate silicon contact structure 
in the test probe apparatus Which acts as an electrical conduit 
betWeen the electrical contacts of a chip-siZe package and 
those of a printed circuit board (PCB). The intermediate 
structure has ?nely spaced contacts Which can be easily 
siZed and con?gured to mate With the electrical contacts of 
a DUT and also connects With contact terminals of the PCB, 
Which in turn connect With a testing apparatus. 

[0025] FIGS. 1-10 illustrate an embodiment of the inven 
tion. It should be noted that the invention Will be described 
in the exemplary environment of a test apparatus in Which 
tWo packaged chips can be tested at the same time. HoWever, 
the invention can be used to test one, tWo or more than tWo 
packaged chips simultaneously. Accordingly, the discussion 
herein is not to be considered as a limitation of the invention. 

[0026] A contactor test head 10 is shoWn including a base 
12 and a holding ?xture 16. The base 12 includes a pair of 
cavities 14, each having a cavity surface 15. An opening 11 
extends through the cavities 14 from the cavity surfaces 15 
to a base loWer surface 13. Each cavity 14 has an associated 
holding ?xture 16, silicon contact structure 30, printed 
circuit board 20, ?rst pin block 70, pin assembly 60 and 
second pin block 50. 

[0027] The holding ?xture 16 is siZed and con?gured to sit 
Within each cavity 14 of the base 12. Each holding ?xture 16 
includes an opening 18 extending from an upper surface 19 
to a loWer surface 17. The holding ?xture 16 should be made 
of a non-conductive material Which is stable at high tem 
peratures and resists Wear over time. Further, the holding 
?xture 16 should be formed of a high strength material. An 
example of a suitable material for the holding ?xture 16 is 
a glass-?lled plastic, such as, for example, Torlon® 5533, 
Torlon® 4203, Torlon® 4203L, Torlon® 4301, or Peek®. 

[0028] The holding ?xture 16 is secured to the base 12 by 
screWs or other fasteners and serves to hold a silicon contact 

structure 30 and an associated printed circuit board (PCB) 
20 in nested relationship to a respective cavity 14 in the base 
12. As noted, While the invention is described With reference 
to a device for testing tWo DUTs at a time, the invention may 
be adapted to test any number of DUTs simultaneously. 

[0029] With speci?c reference to FIGS. 1-2, a ?rst pin 
block 70 having a ?rst surface 74 and a second surface 76 
sits Within an opening 11 of each of the cavities in the base 
12 such that a ?rst surface 74 of the ?rst pin block 70 ?ts 
against a cavity ledge 73 (FIG. 2). The ?rst pin block 70 
further includes a plurality of openings 72 for receiving a 
plurality of pins 60. 

[0030] A second pin block 50, having a plurality of 
openings 52, a ?rst surface 54, and a second surface 56, 
further ?ts Within each opening 11. The ?rst and second pin 
blocks 70, 50 serve to hold the plurality of pins 60 Within the 
openings 11. Obviously, as there are tWo cavities 14 in the 
illustrated base 12, each cavity 14 may receive a ?rst and 
second pin block 70, 50. Further, it is to be understood that 
the base 12 may be altered to receive more than tWo sets of 
pin blocks 70, 50. 
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[0031] The plurality of pins 60, Which may be pogo pins 
or stationary pins, ?t Within the ?rst and second pin blocks 
70, 50. Speci?cally, top portions 62 of the pins 60 ?t Within 
the openings 52 of the second pin block 50. Further, bottom 
portions 64 of the pins 60 ?t Within the plurality of openings 
72 in the ?rst pin block 70. Thus, the pins 60 extend through 
the ?rst pin block 70 to a testing apparatus and up through 
the second pin block 50 and into the respective cavities 14 
of the base 12 (FIGS. 7-9). 

[0032] The openings 52 are counter-bored beneath the ?rst 
surface 54 of the pin block 50, and the openings 72 are 
counter-bored in the second surface 76 of the pin block 70 
to accept a non-movable body portion of the pin 60 (FIG. 9). 
The portions of the openings 52, 72 Which are not counter 
bored have a diameter siZed and shaped so as to securely 
hold the pins 60 therein. 

[0033] With reference to FIGS. 1-2 and 10, the printed 
circuit board (PCB) substrate 20, having a ?rst surface 22 
and a second surface 24 is positioned Within the cavity 14 of 
the base 12. Speci?cally, the second surface 24 of the PCB 
substrate 20 is placed in contact With the plurality of top 
portions 62 of the pins 60. The top portions 62 of the pins 
make contact With respective electrical contact points 25 on 
the second surface 24 of the PCB substrate 20. The electrical 
contact points 25 are in turn connected to a Wiring pattern on 
the PCB substrate 20 Which connects respective contact 
points 25 on the second surface 24 to electrical connections 
27 on the ?rst surface 22 of the PCB substrate 20 (FIGS. 6, 

10). 
[0034] With speci?c reference to FIGS. 5-6 and 10, there 
is shoWn a silicon contact structure 30 having a top surface 
32 and a bottom surface 34. Aplurality of electrical contacts 
37 are arrayed along tWo sides of the top surface 32 of the 
contact structure 30, the number and pattern of contacts 37 
being tailored to a speci?c DUT or types of DUTs. The 
contacts 37 may be pockets formed in an insulator material 
and having a thin ?lm conductor, such as tungsten. A thin 
?lm trace 39 extends from each electrical contact 37 to a 
respective contact pad 38. Each pad 38 may be formed of a 
?at conductor. The thin ?lm traces 39 fan out from the 
electrical contacts 37 to the pads 38. Each pad 38 has a Wire 
bond 36 to a respective electrical connection 27 on the top 
surface 22 of the printed circuit board 20. For clarity of 
illustration in FIG. 9, only a feW of the Wire bonds 36 
betWeen the pads 38 and connections 27 are shoWn. 

[0035] FIGS. 1-2 and 4 shoW a chip-siZe package 40 
having a top surface 42 and a bottom surface 44. The bottom 
surface 44 is placed in direct contact With the contacts 37 on 
the ?rst surface 32 of the silicon contact structure 30. The 
chip-siZe package 40 further includes electrical contacts 43 
(FIG. 2) Which are electrically connected to the electrical 
contacts 37 of the silicon contact structure 30. The contacts 
43 may be solder balls. The electrical contacts 37 of the 
silicon contact structure 30 are spaced to align With the 
contacts 43 of the chip-siZe package (DUT) 40. The elec 
trical contacts 37 may therefore be closely spaced, in accor 
dance With the close spacing of the contacts 43 of the DUT 
40, While still providing good electrical contact betWeen a 
testing apparatus connected to the PCB 20 through the pins 
60 and the DUT 40. In addition, different contact structures 
30 can easily be produced for different siZes and types of 
DUTs. 
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[0036] To test the chip-siZe package 40, it is placed Within 
the opening 18 of the holding ?xture 16 by Way of a pick and 
place device 80 (FIGS. 1-3). The pick and place device 80 
includes a vacuum head 82 With an extension 84 and a 
vacuum quill 86. A vacuum is draWn through the head 82 
and the quill 86, Which creates a suction force on the 
chip-siZed package 40. In this Way, the pick and place device 
80, moved by a robot, can pick up a package 40 from a tray 
containing a plurality of packages 40 and place the package 
40 Within the opening 18 of the holding ?xture 16. Once 
properly placed, the vacuum may be disconnected from the 
vacuum device 80, thereby eliminating the vacuum force on 
the package 40. A pressure is maintained by the pick and 
place device 80 on the package 40 pressing it into electrical 
contact With the contacts 37 on the silicon contact structure 
30. It should be apparent that for simplicity, only one pick 
and place device 80 is illustrated. In actual practice, tWo 
such devices moving in tandem Would be used With each of 
the holding ?xtures 16 associated With the base 12 for the 
tWo-at-a-tirne DUT test assembly shown in the draWings. 

[0037] By placing each package 40 properly Within an 
opening 18 on a respective one of the contact structures 30, 
the contacts 43 electrically connect With the contacts 37. 
Further, the traces 39 from the contacts 37 to the pads 38 
alloW for the electrical connection to continue to the printed 
circuit board substrate 20 through the Wire bonds 36 to the 
connections 27, and from there through the pins 60 extend 
ing through the block 70 to a testing device 90 (FIG. 1). 
Through this arrangement, testing of the package 40 can be 
accomplished Without using pogo or other pins to directly 
contact the DUT package 40. 

[0038] Although the present invention has been described 
in terms of testing a chip-siZed package 40, it is to be 
understood that the invention is not so limited. Speci?cally, 
all types of semiconductor devices Which require testing 
may be utiliZed With the present invention. 

[0039] The various conductors of the silicon contact struc 
ture 30 must be suf?ciently conductive to function as an 
electrical interrnediary betWeen the circuit board 20 and the 
package 40. Preferably, the resistance across the conductors 
of the silicon contact structure 30 is betWeen about 50 
rnilliohrns and ?ve ohrns. 

[0040] The conductors on the silicon contact structure 30 
may be formed as a rnetalliZed Wiring pattern on a silicon 
substrate or as a pattern of doped polysilicon terminating in 
a rnetalliZed contact pad utiliZing conventional integrated 
circuit conductor fabrication techniques. 

[0041] The holding ?xture 16 is removable from base 12 
to alloW rernoval and/or replacement of the silicon contact 
structure 30 and the PCB 20. Silicon contact structures 30 
are simple and inexpensive to manufacture. Accordingly, if 
any damage or Wear occurs to it during use, it is easily and 
inexpensively replaced. 

[0042] Referring noW to FIGS. 11-12, there is shoWn a test 
head assembly 110 Which is similar in construction to the 
assembly 10 previously described, except that the pin blocks 
70, 50 and pins 60 are replaced With an alternative structure 
(described in detail beloW). A silicon contact structure 130 
is positioned Within the-cavity 14 of the assembly 110. The 
structure 130 differs from the silicon contact structure 30 in 
that the structure 130 does not connect With a PCB 20. 
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Instead, the contacts 37 connect by Way of conductive vias 
131 With an interposing structure 140. Speci?cally, each via 
131 contacts a respective contact element 141, Which in 
turns contacts a ?rst surface 142 of the interposing structure 
140. 

[0043] The interposing structure 140 is also preferably 
formed of silicone (or an electrically non-conductive elas 
torner), is siZed and shaped to snugly ?t Within the cavity 11, 
and has electrically conductive, preferably gold or alurni 
nurn, Wires 143 embedded within the structure 140. A 
second surface 144 of the structure 140 is the exit surface for 
the Wires 143. The Wires 143 serve to electrically connect the 
contact elements 141 With a respective contact pad on a 
testing device. The Wires 143 may terminate in a burnp-like 
contact, e.g., solder balls, at the surface 144 of the interpos 
ing structure 140. 

[0044] The electrical contacts 37 are spaced to align With 
the contacts 43 of the DUT 40. Bypassing the PCB 20 in the 
testing of the DUT 40 decreases time delays and decreases 
the amount of inductance and/or capacitance in the testing 
arrangernent. Further, bypassing the PCB 20 provides manu 
facturing advantages since the silicon contact structure 130 
need not be processed to align With and electrically connect 
With the PCB 20. 

[0045] Referring to FIGS. 13-14, another test head assem 
bly 210 is illustrated. The assembly 210 differs from the 
assembly 110 in that a PCB 220 is included Within the test 
arrangernent. Speci?cally, the silicon contact structure 30 
has pads 38 electrically connected by Wires 36 to respective 
electrical connections 27 on the PCB 220. 

[0046] The PCB 220 includes a plurality of solder balls, or 
other suitable contacting structure, 222 on a second surface 
224. Each solder ball 222 is connected With a respective 
connection 227 by a Wire bond 221, and connects With a 
respective contact element 141 of the interposing structure 
140. The Wires 143 electrically connect each contact element 
141 With a respective contact pad of a testing device. 

[0047] Another test head assembly 310 is illustrated in 
FIGS. 15-16. The assembly 310 includes the silicon contact 
structure 30 electrically connected With the PCB 220. Posi 
tioned directly beneath the surface 224 of the PCB 220 is a 
guide plate 350. The plate 350 has a plurality of pockets 351 
Within a ?rst surface 352. The pockets 351 lead to vias 353 
Which extend to a second surface 354. A contact structure 
355 ?ts Within each via and pierces each solder ball 222 
provided for the bottom surface contacts of the PCB 220, 
With a ?ange 356, to obtain a good electrical connection 
betWeen the solder balls 222 provided on the loWer surface 
of the silicon contact structure 330 and/or the PCB 220 
connected thereto and the contact structures 355. With 
speci?c reference to FIG. 16, the structures 355 further each 
electrically connect, at an end 357, With the Wires 243 of an 
interposing structure 340. The Wires 143 each connect With 
a respective contact pad in a test device. 

[0048] Alternatively, it is to be understood that the PCB 
220 may be eliminated from the testing arrangernent illus 
trated in FIGS. 15-16. By eliminating the PCB 220, the 
structure 30 can be ?ipped, and the contacts 38 electrically 
connected through the structures 355 to the Wires 243. 
Elimination of the PCB 220 provides decreases inductance 
and capacitance in the system and decreases time delays in 
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the testing. Further, the contact structure 130 shown in and 
described in reference With FIGS. 11-12 may be used instead 
of structure 30. 

[0049] While the invention has been described in detail in 
connection With the preferred embodiments knoWn at the 
time, it should be readily understood that the invention is not 
limited to such disclosed embodiments. Rather, the inven 
tion can be modi?ed to incorporate any number of varia 
tions, alterations, substitutions or equivalent arrangements 
not heretofore described, but Which are commensurate With 
the spirit and scope of the invention. Accordingly, the 
invention is not to be seen as limited by the foregoing 
description, but is only limited by the scope of the appended 
claims. 

What is claimed as neW and desired to be protected by 
Letters Patent of the United States is: 
1. A semiconductor device testing apparatus comprising: 

a base; 

an intermediate structure formed of silicon and supported 
by said base and having a ?rst plurality of electrical 
contacts for connection With a device to be tested and 
a second plurality of electrical contacts, respectively 
connected With said ?rst plurality of contacts, for 
providing test contacts; and 

a ?xing structure Which holds said intermediate structure 
to said base, said ?xing structure having an opening 
through Which the device to be tested may pass and be 
connected With said ?rst plurality of electrical contacts 
of said intermediate structure. 

2. The apparatus of claim 1, Wherein said intermediate 
structure comprises a silicon substrate containing said ?rst 
plurality of electrical contacts thereon for connection With a 
device to be tested. 

3. The apparatus of claim 2, Wherein said second plurality 
of intermediate structure contacts are connected to a plural 
ity of ?rst contacts on a printed circuit board. 

4. The apparatus of claim 3, Wherein each of said ?rst 
electrical contacts is a respective contact pad on said inter 
mediate structure, each said contact pad being further elec 
trically connected to a respective one of said second elec 
trical contacts, Which are respectively connected to said ?rst 
contacts on said printed circuit board. 

5. The apparatus of claim 3, further comprising a pick and 
place device for placing a device to be tested in said ?xing 
structure opening and in electrical contact With said ?rst 
plurality of electrical contacts on said intermediate structure. 

6. The apparatus of claim 3, further comprising a plurality 
of pins connectable With said ?rst contacts on said printed 
circuit board. 

7. The apparatus of claim 6, Wherein said pins comprise 
pogo pins. 

8. The apparatus of claim 6, Wherein said base comprises 
a cavity having an opening, said pins being positioned 
Within a pair of pin blocks, at least one of said pin blocks 
being located in said opening. 

9. The apparatus of claim 8, Wherein each said pin block 
includes a plurality of openings, each said pin extending 
from one said pin block through the other said pin block 
through said pin block openings. 

10. The apparatus of claim 8, Wherein said base has tWo 
cavities, each said cavity siZed and con?gured to receive one 
said ?xing structure. 
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11. The apparatus of claim 10, further comprising a pair 
of pick and place devices for moving tWo devices to be 
tested into respective said ?xing structure openings for 
testing. 

12. The apparatus of claim 10, Wherein said ?xing struc 
ture is formed of a non-conductive material. 

13. The apparatus of claim 12, Wherein said ?xing struc 
ture is formed of a glass-?lled plastic. 

14. The apparatus of claim 13, Wherein said ?xing struc 
ture is replaceable. 

15. The apparatus of claim 1, Wherein said intermediate 
structure is replaceable. 

16. The apparatus of claim 3, further comprising a Wire 
bonding betWeen said second contacts of said intermediate 
structure and said contacts on said printed circuit board. 

17. The apparatus of claim 3, further comprising direct 
contact bonding of said second contacts of said intermediate 
structure With said contacts on said printed circuit board. 

18. The apparatus of claim 2, further comprising an 
interposing structure having a plurality of ?rst contacts, 
Wherein said second contacts of said intermediate structure 
electrically connect With said interposing structure ?rst 
contacts. 

19. The apparatus of claim 18, Wherein said interposing 
structure further comprises a plurality of second contacts, 
said interposing structure ?rst and second plurality of con 
tacts being electrically connected together by a conductor 
structure fabricated on or in said interposing structure. 

20. The apparatus of claim 19, Wherein said conductor 
structure is fabricated of a metallic material. 

21. The apparatus of claim 20, Wherein said conductor 
structure is fabricated of gold. 

22. The apparatus of claim 21, Wherein said conductor 
structure comprises a plurality of gold Wires. 

23. The apparatus of claim 20, Wherein said conductor 
structure is fabricated of aluminum. 

24. The apparatus of claim 23, Wherein said conductor 
structure comprises a plurality of aluminum Wires. 

25. The apparatus of claim 1, Wherein each said interme 
diate structure ?rst contact is connected to a respective said 
intermediate structure second contact through a conductive 
via. 

26. The apparatus of claim 3, further comprising an 
interposing structure having a plurality of ?rst contacts 
electrically connected With a plurality of second contacts on 
said printed circuit board. 

27. The apparatus of claim 26, Wherein a plurality of 
solder balls are positioned on said printed circuit board, said 
solder balls being electrically connected With said ?rst 
contacts of said interposing structure. 

28. The apparatus of claim 27, further comprising a guide 
plate having a plurality of vias and a plurality of contact 
structures, each contact structure extending through a 
respective one of said vias to contact a respective one of said 
printed circuit board solder balls and to contact a respective 
one of said ?rst contacts of said interposing structure. 

29. Asemiconductor device testing apparatus comprising: 

a base having tWo cavities; 

a pair of replaceable intermediate structures formed of 
silicon and supported by said base and each having a 
?rst plurality of electrical contacts for connection With 
a respective device to be tested and a second plurality 
of electrical contacts, respectively connected With said 
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?rst plurality of contacts, for providing test contacts, 
each said intermediate structure comprising a silicon 
substrate; and 

a pair of ?xing structures Which each holds one said 
intermediate structure to said base, each said ?xing 
structure having an opening through Which each 
respective device to be tested may pass and be con 
nected With said plurality of electrical contacts of one 
of said intermediate structures, Wherein each cavity is 
siZed and con?gured to receive one said ?xing struc 
ture. 

30. The apparatus of claim 29, Wherein said second 
plurality of contacts of each said intermediate structure are 
connected to a respective ?rst contact on respective printed 
circuit boards. 

31. The apparatus of claim 30, Wherein each of said ?rst 
electrical contacts is a respective contact pad on one of said 
intermediate structures, each said contact pad being further 
electrically connected to a respective one of said second 
electrical contacts, Which are respectively connected to 
respective said ?rst contacts on respective said printed 
circuit boards. 

32. The apparatus of claim 31, further comprising a pick 
and place device for placing a respective said device to be 
tested in one of said ?xing structure openings and in 
electrical contact With said ?rst plurality of electrical con 
tacts on said intermediate structure. 

33. The apparatus of claim 31, further comprising a 
plurality of pins connectable With said ?rst contacts on 
respective said printed circuit boards. 

34. The apparatus of claim 33, Wherein said pins comprise 
pogo pins. 

35. The apparatus of claim 33, Wherein each said cavity 
includes an opening, said pins being positioned Within a pair 
of pin blocks, at least one of said pin blocks being located 
in each said opening. 

36. The apparatus of claim 35, Wherein each said pin 
block includes a plurality of openings, said pins extending 
from one said pin block through the other said pin block 
through said pin block openings. 

37. The apparatus of claim 36, further comprising a pair 
of pick and place devices for moving tWo respective said 
devices to be tested into respective said ?xing structure 
openings for testing. 

38. The apparatus of claim 29, Wherein said ?xing struc 
tures are formed of a non-conductive material. 

39. The apparatus of claim 38, Wherein said ?xing struc 
tures are formed of a glass-?lled plastic. 

40. The apparatus of claim 39, Wherein said ?xing struc 
tures are replaceable. 

41. The apparatus of claim 30, further comprising Wire 
bonding betWeen said second contacts of said intermediate 
structures and said ?rst contacts on said printed circuit 
boards. 

42. The apparatus of claim 30, further comprising direct 
contact bonding of said second contacts of said intermediate 
structures With said ?rst contacts on said printed circuit 
boards. 

43. The apparatus of claim 29, further comprising a pair 
of interposing structures having a plurality of ?rst contacts, 
Wherein said second contacts of each said intermediate 
structure electrically connect With respective said interpos 
ing structure ?rst contacts. 
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44. The apparatus of claim 43, Wherein said interposing 
structures further comprise a plurality of second contacts, 
each said interposing structure ?rst and second contacts 
being electrically connected together by a respective con 
ductor structure fabricated on or in each said interposing 
structure. 

45. The apparatus of claim 44, Wherein each said con 
ductor structure is fabricated of a metallic material. 

46. The apparatus of claim 45, Wherein each said con 
ductor structure is fabricated of gold. 

47. The apparatus of claim 46, Wherein each said con 
ductor structure comprises a plurality of gold Wires. 

48. The apparatus of claim 45, Wherein each said con 
ductor structure is fabricated of aluminum. 

49. The apparatus of claim 48, Wherein said conductor 
structure comprises a plurality of aluminum Wires. 

50. The apparatus of claim 29, Wherein each said inter 
mediate structure ?rst contact is connected to a respective 
said intermediate structure second contact through a con 
ductive via. 

51. The apparatus of claim 30, further comprising a pair 
of interposing structures having a plurality of ?rst contacts 
electrically connected With a plurality of second contacts on 
respective said printed circuit boards. 

52. The apparatus of claim 51, Wherein a plurality of 
solder balls are positioned on each said printed circuit board, 
said solder balls being electrically connected With said ?rst 
contacts of respective said interposing structures. 

53. The apparatus of claim 52, further comprising a pair 
of guide plates having a plurality of vias and a plurality of 
contact structures, each contact structure extending through 
a respective one of said vias to contact a respective one of 
said printed circuit board solder balls and to contact a 
respective one of said ?rst contacts of respective said 
interposing structures. 

54. A system for testing semiconductor devices, compris 
mg: 

a testing apparatus comprising: 

a base having at least one cavity With an opening 
extending from a cavity surface to a bottom surface 
of said base; 

an intermediate structure formed of silicon and sup 
ported by said base Within one of said cavities and 
having a ?rst plurality of electrical contacts for 
connection With a device to be tested and a second 
plurality of electrical contacts, respectively con 
nected With said ?rst plurality of contacts, for pro 
viding test contacts; and 

a ?xing structure Which holds said intermediate struc 
ture to said base, said ?xing structure having an 
opening through Which a device to be tested may 
pass and be connected With said plurality of electri 
cal contacts of said intermediate structure; 

a printed circuit board having a plurality of ?rst contacts 
and being positionable on said cavity surface, said 
printed circuit board ?rst contacts being electrically 
connected With said intermediate structure second con 
tacts; and 

a pick and place device for moving the device to be tested 
into electrical connection With said ?rst plurality of 
electrical contacts of said intermediate structure. 
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55. The system of claim 54, wherein said pick and place 
device comprises a vacuum head and a vacuum quill. 

56. The system of claim 54, Wherein said intermediate 
structure comprises a silicon substrate supporting said elec 
trical contacts. 

57. The system of claim 54, Wherein said base has tWo 
cavities. 

58. The system of claim 54, Wherein said ?xing structure 
is formed of a non-conductive material. 

59. The system of claim 58, Wherein said ?xing structure 
is formed of a glass-?lled plastic. 

60. The system of claim 54, Wherein said ?xing structure 
is replaceable. 

61. The system of claim 54, Wherein said intermediate 
structure is replaceable. 

62. The system of claim 54, further comprising Wire 
bonding betWeen said second contacts of said intermediate 
structure and said ?rst contacts on said printed circuit board. 

63. The system of claim 54, further comprising direct 
contact bonding of said second contacts of said intermediate 
structure With said ?rst contacts on said printed circuit 
board. 

64. A system for testing semiconductor devices, compris 
mg: 

a testing apparatus comprising: 

a base having a pair of cavities each With an opening 
extending from a cavity surface to a bottom surface 
of said base; 

a pair of intermediate structures formed of silicon and 
supported by said base Within said cavities and 
having a plurality of electrical contacts for connec 
tion With respective devices to be tested and a second 
plurality of electrical contacts, respectively con 
nected With said ?rst plurality of contacts, for pro 
viding test contacts; and 

a pair of ?xing structures Which hold said intermediate 
structures to said base, said ?xing structures each 
having an opening through Which a device to be 
tested may pass and be connected With said plurality 
of electrical contacts of said intermediate structure; 

a pair of printed circuit boards having a plurality of ?rst 
contacts and being positionable on said cavity surface, 
each said printed circuit board ?rst contacts being 
electrically connected With respective said intermediate 
structure second contacts; and 

a pick and place device for moving the device to be tested 
into electrical connection With said ?rst plurality of 
electrical contacts of said intermediate structures, said 
pick and place device comprising a vacuum head and a 
vacuum quill. 

65. The system of claim 64, Wherein said ?xing structures 
are formed of a non-conductive material. 
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66. The system of claim 65, Wherein said ?xing structures 
are formed of a glass-?lled plastic. 

67. The system of claim 64, Wherein said intermediate 
structures are replaceable. 

68. The system of claim 64, further comprising Wire 
bonding betWeen said second contacts of each said interme 
diate structure and said ?rst contacts on respective said 
printed circuit boards. 

69. The system of claim 64, further comprising direct 
contact bonding of said second contacts of each said inter 
mediate structure With said ?rst contacts on respective said 
printed circuit boards. 

70. A method for testing a semiconductor device, com 
prising: 

moving a semiconductor device into a semiconductor test 
apparatus comprising: 
a base having at least one cavity With an opening 

extending from a cavity surface to a bottom surface 
of said base; 

an intermediate structure formed of silicon and sup 
ported by said base Within one of said cavities and 
having a ?rst plurality of electrical contacts for 
connection With a device to be tested and a second 
plurality of electrical contacts, respectively con 
nected With said ?rst plurality of contacts, for pro 
viding test contacts betWeen said printed circuit 
board and the device to be tested; and 

a ?xing structure Which holds said intermediate struc 
ture to said base, said ?xing structure having an 
opening through Which a device to be tested may 
pass and be connected With said plurality of electri 
cal contacts of said intermediate structure; 

electrically connecting the semiconductor device to a 
printed circuit board through said second plurality of 
contacts of said intermediate structure; and 

testing the semiconductor device through contacts of said 
printed circuit board. 

71. The method of claim 70, Wherein said moving of the 
semiconductor device comprises: 

applying a suction force on the semiconductor device to 
retain the semiconductor device to a pick and place 
device; moving the semiconductor device into position 
Within an opening in said ?xing structure; 

releasing the suction force from the semiconductor 
device; and 

pressing said semiconductor device into electrical contact 
With said plurality of electrical contacts. 

72. The method of claim 71, further comprising pressing 
the pick and place device on the semiconductor device 
during said application of the suction force. 

* * * * * 


