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(57) ABSTRACT 
A compliant contactor interfaces a semiconductor device 
under test With a tester. The compliant contactor accepts a 
variety of different sized semiconductor devices along With 
a variety of different pinouts of the semiconductor devices. 
The compliant contactor includes an upper alignment block 
and a loWer alignment block Which receives the contact pins 
of the tester. The upper alignment block may move Within a 
prede?ned distance With respect to the loWer alignment 
block to account for any tester movement, thermal expan 
sion or contraction, or other factors. In an alternative 
embodiment, the compliant contactor may move in three 
directions With respect to the test board. In this embodiment, 
a contact pad provides electrical connection betWeen a 
daughter card and the test board. The contact pad may be a 
compressible elastomeric connector. 
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COMPLIANT CONTACTOR FOR TESTING 
SEMICONDUCTORS 

RELATED APPLICATION 

[0001] This application is a continuation of US. patent 
application Ser. No. 09/330,331, ?led on Jun. 11, 1999, 
Which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to the ?eld of testers for 
integrated circuits. More speci?cally, the invention relates to 
a device to hold and align an integrated circuit Within a 
tester. 

[0004] 2. Description of the Related Art 

[0005] A chip is the smallest unit of fabrication in semi 
conductor technologies. A single chip normally contains 
multiple transistors that are connected into more useful 
entities knoWn as logic gates. Complex chips have many 
logic gates, forming multiple logic circuits. Very Large Scale 
Integrated (VLSI) circuit chips, a class of chips With very 
dense circuitry, can host millions of transistors per chip, and 
can embody a number of computational devices on a single 
chip, including memories and microprocessors. 

[0006] As presently fabricated, a chip is a thin (0.2 to 0.25 
mm) piece of square or rectangular silicon encapsulated in 
an outer package. This package (for example, a dual inline 
package (DIP), a ball grid array package, a leadless carrier, 
or the like) provides pins that electrically connect the chip to 
its operating environment, normally a printed circuit board. 
The silicon chips are generally ?rst fabricated as a matrix of 
doZens or even hundreds of dies that are etched on a large 

slice of silicon, termed a Wafer. After fabrication, the Wafer 
is diced and the individual dies are packaged into chips. 
Each die, While still on the Wafer, includes electrical contacts 
that alloW electrical signals to be input and output from the 
die circuitry. 

[0007] VLSI chips must be tested both during the proto 
type stages of development and thereafter during mass 
production, to ?rst verify the integrity of their design, and 
then to verify the quality of their manufacture. Testing can 
be performed either prior to or after packaging. Design 
veri?cation systems have been developed that selectively 
excite the inputs of an integrated circuit chip With many 
input combinations, called test vectors. The outputs of the 
chip in response to the test vectors are checked for accuracy. 
For every test vector, there is an expected output, Which is 
de?ned by the function performed by the electronic circuitry 
located Within the chip. If there is a discrepancy betWeen the 
expected output and the actual output When the circuit is 
presented With a speci?c test vector, there is likely a design 
error or, later, a manufacturing error in the chip. By testing 
a large number of input combinations, the likelihood that a 
design or manufacturing fault in the chip Will pass undetec 
ted is signi?cantly reduced, if not eliminated. 

[0008] A typical design veri?er used to test prototype 
chips includes a metallic chassis that holds the electronic 
circuitry necessary to test a chip, termed the device-under 
test (DUT). The circuitry undergoing testing is typically 
mounted on a printed circuit board that electromechanically 
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positions the integrated circuit device such that the pins of 
the chip can be connected to the test circuitry in the chassis. 
This circuit board, generally knoWn as a DUT board, also 
functions to maintain a controlled impedance signal path 
from the test electronics to the chip pins. This is normally 
accomplished by providing paths of near equal length for 
electrical signal travel. The DUT board is also normally 
removable, so that removable connecting Wires can be easily 
placed betWeen the chip pins in the center of the board and 
the input/output (I/ O) stimulus connections on the periphery 
of the board. 

[0009] To ensure proper operation of a chip under a variety 
of conditions, tests are performed using a Wide range of 
operating parameters. For example, the chip may be tested 
for over a Wide temperature range. This change in tempera 
ture may cause thermal expansion or contraction of the 
device holding the chip on the tester. Further, operation of 
the chip itself generates heat, and this heat may also con 
tribute to the thermal expansion of the device. 

[0010] A typical design veri?er holds a large number of 
chips in close proximity to one another. Because of slight 
changes in the relative positions of the connections betWeen 
the DUT board and the test system, signal integrity With the 
DUT may be lost. Such differences may be caused by 
thermal expansion and retraction, machining tolerances, 
physical movement, or other factors. Asystem is needed that 
permits some variation betWeen the DUT board and the test 
system With sacri?cing signal integrity. 

SUMMARY OF THE INVENTION 

[0011] The invention enhances the ability of a DUT board 
to have slight variations from the test system. An assembly 
on the DUT board permits movement of a compliant con 
tactor While maintaining a high level of signal integrity. The 
compliant contactor accepts a variety of different siZed 
semiconductor devices along With a variety of different 
pinouts of the semiconductor devices. The compliant con 
tactor includes an upper alignment block Which receives the 
semiconductor device and a loWer alignment block Which 
contacts the contact pins of the tester. The upper alignment 
block may move Within a prede?ned distance With respect to 
the loWer alignment block to account for any tester move 
ment, thermal expansion or contraction, or other factors. In 
an alternative embodiment, the compliant contactor may 
move in three directions With respect to the test board. In this 
embodiment, a contact pad provides electrical connection 
betWeen a daughter card and the test board. The contact pad 
may be a compressible elastomeric connector. 

[0012] One embodiment of the invention is a semiconduc 
tor contactor Which holds and aligns semiconductors under 
test on a test board. The contactor comprises a contact 

housing having a plurality of contacts and being adapted to 
receive a semiconductor. An upper alignment block has a 
?rst plurality of pin apertures. An adaptor electrically con 
nects the contacts on the contact housing to the pin apertures 
in the upper alignment block. A loWer alignment block 
having a second plurality of pin apertures is positioned in 
coordination With the upper alignment block to align the pin 
apertures of the loWer alignment block With the pin apertures 
of the upper alignment block. The aligned pin apertures 
receive a respective contact pin. The loWer alignment block 
is ?xed to the test board and is movable With respect to the 
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upper alignment block to allow relative movement of the 
upper alignment block With respect to the loWer alignment 
block. The aligned pin apertures have an enlarged region to 
permit movement of the contact pin Within the aligned pin 
apertures When the upper alignment block moves With 
respect to the loWer alignment block. The upper alignment 
block may be movably connected to the loWer alignment 
block by a plurality of bearings. The bearings are positioned 
Within retaining apertures of a set siZe Which limits the 
movement of the upper alignment block. The upper align 
ment block may also be movably connected to the loWer 
alignment block by a layer of slidable material. For example, 
in exemplary embodiments, the slidable material may be 
Te?on® or Nicotef. 

[0013] Another embodiment of the invention is a semi 
conductor contactor Which holds semiconductors under test 
on a test board comprising a daughter card having a ?rst 
plurality of electrical contacts and a socket adapted to 
receive a semiconductor. The socket is attached to the 
daughter card. A resilient contact pad is positioned betWeen 
the daughter card and the test board to electrically connect 
the electrical contacts on the daughter card to electrical 
contacts on the test board. Aplurality of ?oating assemblies 
movably connect the daughter card to the test board and 
permit movement of the daughter card Within a prede?ned 
range in relation to the test board. The resilient contact pad 
maintains electrical connection betWeen the electrical con 
tacts on the daughter card and the electrical contacts on the 
test board throughout the prede?ned range of movement of 
the daughter card. 

[0014] Another embodiment of the invention is a method 
of holding a semiconductor device under test to a test board. 
The method comprises inserting the semiconductor device 
into a socket and movably attaching and electrically con 
necting an upper alignment block to a loWer alignment 
block. The loWer alignment block is secured to a test board. 
The invention further comprises electrically connecting the 
socket to the upper alignment block. An adaptor may be 
positioned betWeen the upper alignment block and the 
socket. If included, the adaptor provides electrical connec 
tions betWeen the upper alignment block and the socket. 

[0015] Another embodiment of the present invention is a 
method of holding a semiconductor device under test to a 
test board. The method comprises movably attaching a 
daughter board to the test board. The daughter board is 
movable With respect to the test board Within a prede?ned 
range in three dimensions. Asocket is then connected to the 
daughter board, With the socket being adapted to receive the 
semiconductor device. A resilient contact pad is positioned 
betWeen the daughter card and the test board to provide 
electrical connection from the daughter card to the test board 
throughout the prede?ned range of movement of the daugh 
ter card. 

[0016] Another embodiment of the invention is a semi 
conductor contactor Which aligns semiconductors under test 
on a test board. The semiconductor contactor comprises 
means for connecting a semiconductor and an upper align 
ment block having a ?rst plurality of pin apertures. The 
semiconductor contactor also includes means for electrically 
connecting the semiconductor to the pin apertures in the 
upper alignment block. A loWer alignment block has a 
second plurality of pin apertures positioned in coordination 
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With the upper alignment block to align the pin apertures of 
the loWer alignment block With the pin apertures of the upper 
alignment block to receive a respective contact pin in the 
upper and loWer pin apertures. The loWer alignment block is 
?xedly connected to the test board. Means for movably 
connecting the upper alignment block to the loWer alignment 
block permit relative movement of the upper alignment 
block in relation to the loWer alignment block. Also included 
are means for permitting movement of the contact pins 
Within the aligned upper and loWer pin apertures over the set 
degree of movement of the upper alignment block. 

[0017] Another embodiment of the invention is a semi 
conductor contactor Which holds semiconductors under test 
on a test board. The semiconductor contactor comprises a 
daughter card having a ?rst plurality of electrical contacts 
and a socket adapted to receive a semiconductor. The socket 
is attached to the daughter card. Also included are means for 
electrically connecting the electrical contacts on the daugh 
ter card to electrical contacts on the test board and means for 
movably connecting the daughter card to the test board. The 
daughter card is movable Within a prede?ned range With 
respect to the test board. Electrical connection is maintained 
betWeen the electrical contacts on the daughter card and the 
electrical contacts on the test board throughout the pre 
de?ned range of movement of the daughter card. 

[0018] Another embodiment of the invention is an appa 
ratus for connecting a semiconductor to a test board. The 
apparatus comprises a housing adapted to receive a semi 
conductor and a ?rst section connected to the housing. A 
second section is connected to the test board. The ?rst 
section is movable Within a prede?ned range With respect to 
the second section. The second section maintains electrical 
connection betWeen the ?rst section and the test board 
throughout the prede?ned range of movement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] These and other features and advantages of the 
invention Will become more apparent upon reading the 
folloWing detailed description and upon reference to the 
accompanying draWings. 
[0020] FIG. 1 is a perspective vieW of a tester Which may 
use a compliant contactor according to the present invention. 

[0021] FIG. 2 is a perspective vieW of one embodiment of 
a compliant contactor according to the present invention. 

[0022] FIG. 3 is a front cross-sectional vieW of one 
embodiment of the compliant contactor of FIG. 2. 

[0023] FIG. 4 is a front cross-sectional vieW of an alter 
native embodiment of the compliant contactor of FIG. 2. 

[0024] FIG. 5 is a detailed cross-sectional vieW of a pin 
aperture and associated pin of the compliant contactor of 
FIGS. 3 and 4. 

[0025] FIG. 6 is a detailed cross-sectional vieW of a pin 
aperture of FIG. 5 With the associated pin being com 
pressed. 
[0026] FIG. 7 is a detailed cross-sectional vieW of a pin 
aperture of FIG. 5 With the associated pin being skeWed. 

[0027] FIG. 8 is a perspective vieW of an alternative 
embodiment of a compliant contactor according to the 
present invention. 
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[0028] FIG. 9 is a detailed cross-sectional vieW of a 
portion of the compliant contactor of FIG. 8 illustrating the 
electrical connections of the elastomer. 

[0029] FIG. 10 is a detailed cross-sectional vieW of a 
portion of the compliant contactor of FIG. 8 shoWing the 
elastomer in a skewed condition. 

DETAILED DESCRIPTION 

[0030] FIG. 1 illustrates a tester 100 used to test semi 
conductor devices. The tester 100 includes a tester chassis 
105 Which houses the test electronics (not shoWn). A test 
plane 110 on the tester chassis 105 provides a location Where 
compliant contactors 125 are used to interface the semicon 
ductor devices under test to the test electronics. In one 
embodiment, the test plane 110 is designed to receive a 
plurality of compliant contactors 125, permitting simulta 
neous testing of multiple semiconductor devices. Alterna 
tively, the tester 100 may be designed to only receive a 
single compliant contactor 125 at any time. 

[0031] The compliant contactor 125 interfaces With the 
tester 100 through a plurality of contact pins 115. The 
contact pins 115 provide an electrical connection to the test 
electronics in the tester 100. When the compliant contactor 
125 in attached to the tester 100, the compliant contactor 125 
provides the electrical connection betWeen the contact pins 
115 and the semiconductor device under test. 

[0032] FIG. 2 shoWs a compliant contactor 200 according 
to one embodiment of the present invention. The compliant 
contactor 200 contains a loWer alignment block 210, an 
upper alignment block 220, an adaptor 225, and a contactor 
230 mounted to a test board 205. The test board 205 is 
designed to interface With the tester 100 to provide electro 
mechanical connection to the tester 100. The loWer align 
ment block 210 is positioned proximate the test board 205 
such that the loWer alignment block 210 establishes an 
electrical connection With the test board 205. When 
attached, the loWer alignment block 210 does not move in 
relation to the test board 205. The upper alignment block 220 
is positioned over the loWer alignment block 210 to gener 
ally form a single alignment block. HoWever, the upper 
alignment block 220 is positioned such that a gap 215 is 
formed betWeen the upper alignment block 220 and the 
loWer alignment block 210. The upper alignment block 220 
is also attached in a manner to alloW limited movement of 
the upper alignment block 220 With respect to the loWer 
alignment block 210. Speci?c types of connections betWeen 
the upper alignment block 220 and the loWer alignment 
block 210 are presented in detail beloW. In one embodiment, 
the compliant contactor 200 measures approximately 3.6 
centimeters in Width, 1.5 centimeters in height, and 1.6 
centimeters in depth. 

[0033] The adaptor 225 is positioned on the upper align 
ment block 220 to provide electrical connections betWeen 
the upper alignment block 220 and the contactor 230. The 
adaptor 225 may be any component Which is capable of 
providing electrical connections. One example of the adap 
tor 225 is a printed circuit board. The adaptor 225 permits 
each contact 235 of the contactor 230 to connect to any 
individual contact pin contained in the upper alignment 
block 220. The adaptor 225 provides the ?exibility of testing 
semiconductor devices having variable pinouts. A separate 
adaptor 225 may be created for each separate semiconductor 
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device 242 (shoWn in phantom). Alternatively, if a direct 
connection betWeen the contacts 235 and the upper align 
ment block 220 is desired, no adaptor 225 Would be neces 
sary. 

[0034] The contactor 230 is positioned over the adaptor 
225. The contactor 230 includes the contacts 235 designed 
to accept the pins 244 of a semiconductor device 242. The 
contactor 230 holds the semiconductor device 242, also 
knoWn as the device under test (DUT), and provides the 
electrical connection betWeen the semiconductor device 242 
and the adaptor 225. The number of contacts 235 available 
on the contactor 230 may vary as needed, and different siZes 
of contactors 230 may be used for different siZed semicon 
ductor devices 242. 

[0035] A plurality of fasteners 240 secure each of the 
components of the compliant contactor 200 together. The 
fasteners 240 extend from the contactor 230, through the 
adaptor 225, through the upper alignment block 220, 
through the loWer alignment block 210, and through the test 
board 205. A nut 241 (FIG. 3) is threaded on the end of the 
fasteners 240 to secure the components of the compliant 
contactor 200 together. Any type of fastener 240 may be 
used, including screWs, bolts, or other like fasteners. 

[0036] FIG. 3 shoWs a cross-sectional vieW of the com 
pliant contactor 200 of FIG. 2 according to one embodiment 
of the present invention. In this embodiment, a plurality of 
bearings 250 are positioned betWeen the upper alignment 
block 220 and the loWer alignment block 210. Due to 
thermal expansion or retraction, tester 100 movement, or 
other factors, the upper alignment block 220 may roll on the 
bearings 250 and move With respect to the loWer alignment 
block 210. 

[0037] Each bearing 250 is positioned Within a retaining 
aperture 255. The retaining apertures 255 extend from 
Within the loWer alignment block 210 to the upper alignment 
block 220 and are of a siZe that is slightly Wider than the 
diameter of the bearing 250. The retaining apertures 255 
alloW the upper alignment block 220 to move Within a 
prede?ned distance in relation to the loWer alignment block 
210. When the upper alignment block 220 reaches the limit 
of the prede?ned distance, the bearing 250 contacts a Wall of 
the retaining aperture 255, thereby stopping the movement 
of the upper alignment block 220. The bearings 250 are of 
suf?cient diameter that the upper alignment block 220 is 
spaced apart from the loWer alignment block to form the gap 
215 therebetWeen. 

[0038] Although the upper alignment block 220 moves 
With respect to the loWer alignment block 210, the fasteners 
240 remain stationary. To alloW movement of the upper 
alignment block 220, fastening apertures 260 are included 
Within the upper alignment block 220. The fastening aper 
tures 260 permit the upper alignment block 220 to move 
around the stationary fastener 240. The fastening apertures 
260 are slightly larger than the siZe of the fastener 240 to 
permit movement over the prede?ned distance as deter 
mined by the retaining apertures 255. The fastener apertures 
260 extend through the upper alignment block 220, the 
adaptor 225, and the contactor 230. Alternatively, the fas 
tener apertures 260 may extend through the loWer alignment 
block 210 and the test board 205. 

[0039] FIG. 3 also illustrates a plurality of pin apertures 
265 extending through the upper alignment block 220 and 
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the lower alignment block 210. Each pin aperture 265 is 
designed to receive a contact pin Which provides electrical 
connections from the test board 205 to the adaptor 225. The 
adaptor 225 in turn provides electrical connection betWeen 
the upper alignment block and the contact pins 235. There 
fore, the entire compliant contactor 200 provides electrical 
connection betWeen the contacts 235 and the test board 205. 

[0040] FIG. 4 illustrates a cross-sectional vieW of the 
compliant contactor 200 of FIG. 2 according to an alterna 
tive embodiment of the present invention. In FIG. 4, a 
plurality of doWels 270 extend from the loWer alignment 
block 210 to the upper alignment block 220. The doWels 270 
are secured in the loWer alignment block 210 and protrude 
into retaining apertures 275 in the upper alignment block 
220. As the upper alignment block 220 moves, the retaining 
apertures 275 move around the doWels. The doWels 270 are 
constrained by the side Walls of the retaining apertures 275 
to limit the movement of the upper alignment block 220 With 
respect to the loWer alignment block 210. 

[0041] A slidable material 280 is contained Within the gap 
215. The slidable material 280 may include Te?on®, 
Nicotef, or other appropriate material. The slidable material 
280 can be applied on the top surface of the loWer alignment 
block 210, on the bottom surface of the upper alignment 
block 220, or on both surfaces. The slidable material 280 
permits the upper alignment block 220 to slide smoothly 
along the top of the loWer alignment block 210. 

[0042] FIG. 5 shoWs a detailed vieW of a section of a pin 
aperture 265. A contact pin 300 extends Within the pin 
aperture 265 through the upper alignment block 220 and the 
loWer alignment block 210. The contact pin 300 provides the 
electrical connection betWeen the adaptor 225 and a test 
board 205. Each pin aperture 265 is divided into an upper pin 
aperture 305 contained Within the upper alignment block 
220 and a loWer pin aperture 310 contained Within the loWer 
alignment block 210. When the upper alignment block 220 
is positioned directly over the loWer alignment block 210, 
and no compression force is applied, the contact pin 300 
remains straight Within the pin aperture as illustrated in FIG. 
5. 

[0043] FIGS. 6 and 7 illustrate features of the pin aperture 
265 Which permit movement of the upper alignment block 
220 With respect to the loWer alignment block 210. In FIG. 
6, an upper expanded region 315 and a loWer expanded 
region 320 of the pin aperture 225 are shoWn. The combi 
nation of the upper expanded region 315 and the loWer 
expanded region 320 provides an area Which permits move 
ment of the contact pin 300 Within the pin aperture 265. In 
one embodiment, the upper expanded region 315 and the 
loWer expanded region 320 are formed using a lead-in angle 
325 of 10E. 

[0044] FIG. 6 illustrates movement of the contact pin 300 
due to compression of the upper alignment block 220 With 
respect to the loWer alignment block 210. If a compression 
force is applied to the compliant contactor 200, the upper 
alignment block 220 moves toWard the loWer alignment 
block 210 thus decreasing the siZe of the gap 215. In this 
circumstance, the contact pin 300 boWs Within the upper 
expanded regions 315 and the loWer expanded region 320. 
Without the upper and loWer expanded regions 315 and 320 
alloWing for boWing of the contact pin 300, the siZe of the 
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contact pin 300 Would prevent the upper alignment block 
220 from being compressed toWard the loWer alignment 
block 210. 

[0045] FIG. 7 illustrates movement of the contact pin 300 
due to movement of the upper alignment block 220 in a 
lateral direction in relation to the loWer alignment block 210. 
As the upper alignment block 220 moves in a lateral 
direction With respect to the loWer alignment block 210, the 
upper expanded region 315 also moves in a lateral direction 
With respect to the loWer expanded region 320. This lateral 
movement may be assisted by the layer of slidable material 
280 betWeen the upper alignment block 220 and the loWer 
alignment block 210. During such lateral movement, the 
contact pin 300 bends Within the upper expanded region 315 
and the loWer expanded region 320. Without the upper 
expanded region 315 or the loWer expanded region 320, 
lateral movement of the upper alignment block 220 Would 
likely be precluded by the combined resistance of the 
plurality of the contact pins 300. 

[0046] The amount of movement permitted by the upper 
alignment block 220 depends on a variety of factors, includ 
ing the lead-in angle 325, the siZe of the upper expanded 
region 315 and the loWer expanded region 320, and the 
compliance of the contact pin 300. During design of the 
compliant contactor 200, the siZes of the upper expanded 
region 315 and the loWer expanded region 320 is selected to 
coordinate With the siZes of the retaining apertures 255 or the 
retaining apertures 275. Therefore, When properly coordi 
nated, the siZes of the retaining apertures 255 or 275 limit the 
movement of the upper alignment block 220 With respect to 
the loWer limit block 210, and not the siZes of the upper 
expanded region 315 or the loWer expanded region 320. 

[0047] FIG. 8 shoWs an alternative embodiment of a 
compliant contactor 400 according to the invention. The 
compliant contactor 400 shoWn in FIG. 8 permits movement 
of the device under test in three directions. The compliant 
contactor 400 comprises a test board 405, a contact pad 410, 
a plurality of ?oating assemblies 415, a daughter card 425, 
and a socket 430. The daughter card 425 is connected to the 
test board 405 through a plurality of ?oating assemblies 415. 
The ?oating assemblies 415 are ?xed to the daughter card 
425 and permit movement in any of three directions With 
respect to the test board 405. The ?oating assemblies 415 
extend through the apertures 417 in the test board 405. The 
apertures 417 in the test board are larger than the siZe of the 
?oating assemblies 415, alloWing the ?oating assemblies 
415 a limited degree of movement Within the apertures 417. 

[0048] The contact pad 410 is positioned betWeen the 
daughter card 425 and the test board 405. The contact pad 
410 provides electrical connection betWeen contacts on the 
daughter card 425 and contacts on the test board 405. In one 
embodiment, the contact pad 410 is an elastomeric connec 
tor. One type of elastomeric connector that may be used is 
the ZEBRATM elastomeric connector available through Fuji 
Poly. As the daughter card 425 moves With respect to the test 
board 405, the contact pad 410 compresses, expands, and 
skeWs With the movement of the daughter card 425. HoW 
ever, the contact pad 410 maintains electrical connection 
betWeen the daughter card 425 and the test board 405 during 
all movement of the daughter card 425. 

[0049] Asocket 430 is connected to the daughter card 425. 
The socket 430 is adapted to receive a semiconductor chip 
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as the device under test. The socket 430 is attached to the 
daughter card 425 in such a manner to provide electrical 
connection from the pins of the semiconductor device to the 
contact pads of the daughter card 425. Of course, an adaptor 
may be included betWeen the socket 430 and the daughter 
card 425 to provide for varying connections of the pins of 
the socket 430 to the contact pads of the daughter card 425. 

[0050] FIG. 9 illustrates the electrical connections 
betWeen the daughter card 425 and the test board 405 via the 
contact pad 410. The contact pad 410 includes a plurality of 
electrical connectors 450 connecting the top surface of the 
contact pad 410 to the bottom surface of the contact pad 410. 
Each of the electrical connectors 450 Within the contact pad 
410 are closely spaced together. The daughter card 425 
contains electrical contacts 455 and 457, and the test board 
405 contains similar electrical contacts 460 and 462. Each of 
the electrical contacts 455, 457, 460, and 462 has a surface 
area of suf?cient siZe to contact a plurality of the electrical 
connectors 450 in the contact pad 410. When the daughter 
card 425 is positioned directly over the test board 405, the 
contact 457 is electrically connected to the contact 462 
through a connection group 452 of the electrical connectors 
450 of the contact pad 410. The connection group 452 
comprises a number of the electrical connectors 450. Each 
electrical connector 450 provides an electrical connection 
betWeen the contact pad 457 and the contact pad 462, With 
the entire connection group 452 providing a complete elec 
trical connection. A similar connection is made betWeen the 
contact pad 455 and the contact pad 460. Because the 
contact pad 410 is compressible, compression of the daugh 
ter card 425 in a direction toWards the test board 405 
compresses the contact pad 410. HoWever, the contact pad 
410 maintains the connection group 452 betWeen the contact 
457 and the contact 462, thereby maintaining electrical 
connection betWeen the daughter card 425 and the test board 
405 during movement of the daughter card in a direction 
toWards the test board 405. 

[0051] FIG. 10 illustrates the connection betWeen the 
daughter card 425 and the test board 405 during a lateral 
movement of the daughter card 425 With respect to the test 
board 405. As the daughter card 425 moves laterally With 
relation to the test board 405, the connector 457 slides on the 
surface of the contact pad 410. The total number of electrical 
connectors 450 of the contact pad 410 touching the contact 
457 of the daughter card 425 remains constant. HoWever, as 
the daughter card 425 moves laterally With respect to the test 
board 405, the connection group 453 connecting the contact 
457 to the contact 462 includes feWer electrical connectors 
450 than the original connection group 452. Because only a 
limited number of electrical connectors 450 are required to 
maintain a positive electrical connection betWeen the contact 
457 and the contact 462, the daughter card may slide 
laterally With respect to the test board While maintaining 
electrical connection. The amount of lateral movement of 
the daughter card 425 permitted With respect to the test 
board 405 is limited by the siZe of the apertures 417. The 
siZe of the apertures 417 is selected to ensure a minimum 
number of connectors 450 are in the connection group 453 
to maintain electrical connection betWeen the daughter card 
425 and the test board 405 during maXimum movement of 
the daughter card 425. 

[0052] Numerous variations and modi?cations of the 
invention Will become readily apparent to those skilled in 
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the art. Accordingly, the invention may be embodied in other 
speci?c forms Without departing from its spirit or essential 
characteristics. The detailed embodiment is to be considered 
in all respects only as illustrative and not restrictive and the 
scope of the invention is, therefore, indicated by the 
appended claims rather than by the foregoing description. 
All changes Which come Within the meaning and range of 
equivalency of the claims are to be embraced Within their 
scope. 

What is claimed is: 
1. A semiconductor contactor Which holds semiconduc 

tors under test on a test board, the contactor comprising: 

daughter card having a ?rst plurality of electrical contacts; 

a socket adapted to receive a semiconductor, the socket 
being attached to the daughter card; 

a resilient contact pad positioned betWeen the daughter 
card and the test board, the resilient contact pad elec 
trically connecting the ?rst plurality of electrical con 
tacts on the daughter card to a second plurality of 
electrical contacts on the test board; and 

a plurality of ?oating assemblies Which movably connect 
the daughter card to the test board and permit move 
ment of the daughter card Within a prede?ned range in 
relation to the test board, the resilient contact pad 
maintaining electrical connection betWeen the ?rst plu 
rality of electrical contacts on the daughter card and the 
second plurality of electrical contacts on the test board 
throughout the prede?ned range of movement of the 
daughter card. 

2. The semiconductor contactor of claim 1, Wherein the 
daughter card may move in any of the X-aXis, the y-aXis, or 
the Z-aXis in relation to the test board. 

3. The semiconductor contactor of claim 1, Wherein the 
resilient contact pad has a plurality of electrical conductors 
for each of the electrical contacts of the daughter card. 

4. The semiconductor contactor of claim 1, Wherein the 
resilient contact pad is an elastomeric connector. 

5. The semiconductor contactor of claim 1, further com 
prising an adaptor Which electrically connects the socket to 
the daughter card. 

6. A method of holding a semiconductor device under test 
to a test board, the method comprising: 

inserting the semiconductor device into a socket; 

movably attaching an upper alignment block to a loWer 
alignment block secured to a test board to electrically 
connect the upper alignment block to the loWer align 
ment block; and 

electrically connecting the socket to the upper alignment 
block. 

7. The method of claim 6, further comprising positioning 
an adaptor betWeen the upper alignment block and the 
socket, Wherein the adaptor provides electrical connections 
betWeen the upper alignment block and the socket. 

8. The method of claim 6, further comprising limiting the 
range of movement of the upper alignment block. 

9. The method of claim 8, Wherein the upper alignment 
block maintains electrical connection With the loWer align 
ment block throughout the range of movement of the upper 
alignment block. 
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10. The method of claim 6, wherein the upper alignment 
block is movably attached to the loWer alignment block by 
a plurality of bearings. 

11. The method of claim 6, Wherein the upper alignment 
block is movably attached to the loWer alignment block by 
a layer of slidable material. 

12. A method of holding a semiconductor device under 
test to a test board, the method comprising: 

movably attaching a daughter board to the test board, 
Wherein the daughter board is movable With respect to 
the test board Within a prede?ned range in three dimen 
sions; 

connecting a socket to the daughter board, the socket 
being adapted to receive the semiconductor device; and 

positioning a resilient contact pad betWeen the daughter 
card and the test board, the resilient contact pad pro 
viding electrical connection from the daughter card to 
the test board throughout the prede?ned range of move 
ment of the daughter card. 

13. The method of claim 12, Wherein the resilient contact 
pad is an elastomeric connector. 

14. The method of claim 12, Wherein the resilient contact 
pad is compressible. 

15. The method of claim 12, further comprising com 
pressing the resilient contact pad by movement of the 
daughter card toWard the test board. 

16. A semiconductor contactor Which holds semiconduc 
tors under test on a test board, the contactor comprising: 

a daughter card having a ?rst plurality of electrical 
contacts; 
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a socket adapted to receive a semiconductor, the socket 
being attached to the daughter card; 

means for electrically connecting the ?rst plurality of 
electrical contacts on the daughter card to a second 
plurality of electrical contacts on the test board; 

means for movably connecting the daughter card to the 
test board, the daughter card being movable Within a 
prede?ned range With respect to the test board; and 

means for maintaining electrical connection betWeen the 
?rst plurality of electrical contacts on the daughter card 
and the second plurality of electrical contacts on the 
test board throughout the prede?ned range of move 
ment of the daughter card. 

17. The semiconductor contactor of claim 16, Wherein the 
means for maintaining electrical connection betWeen the 
?rst plurality of electrical contacts on the daughter card and 
the second plurality of electrical contacts on the test board 
is an elastomeric connector. 

18. An apparatus for connecting a semiconductor to a test 
board comprising: 

a housing adapted to receive a semiconductor; 

a ?rst section connected to the housing; 

a second section connected to the test board, the ?rst 
section being movable Within a prede?ned range With 
respect to the second section and the second section 
maintaining electrical connection betWeen the ?rst sec 
tion and the test board throughout the prede?ned range 
of movement. 


