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contact probe %eHrif Gﬁf’&aﬁ%bettWB%“ Awoﬂéetfﬂr%qeﬁgly the netal tube 344 acts

In another embodiment, the tester-to-device interface includes at least one
20  insulative retainer having a plurality of holes formed therein, each hole being adapted
to receive and engage a coaxial contact probe assembly.

In still another embodiment, a signal contact probe is passed through and
frictionally engaged with the hole of at Jeast one annular insulative retainer. The
probe/retainer assembly is then passed through and engaged with a tubular metal

25  shield. Further, a second contact probe is passed through and engaged with a second
metal tube. The tubular metal shield and the second metal tube are then connected at
their ends to provide good electrical contact. An insulative base is formed and at least
one hole is provided therein. Finally, the electrically connected tubes are passed
through and engaged with the hole in the base.

30 Still further objects and advantages will become apparent from a consideration
of the ensuing description and drawings.



15 as ‘a coaxial shield for the contact probe 354, which preferably cgr@i8EP 2002
signals between a tester and a sem conductor device under test. Simlarly,

the metal WO/48M0 i s coaxial wth another contact probe 355PERESIVMHE6Udes

a barrel 350 and probes 349 and 352, which extend from opposite ends of the

tube 351. Wil e the cont ac BRIEPIFESERIPTMIONGF IHE DRKWINGS sol ated fromt he
tube 344 by 2 0 thg, insulativ t ai ner 42. and 34 tact probe 355
b the tubs 351 modBS IYEBEPTLV BB eBrvora S iessiondrdodfin STSHEE whit por
bot h t he pr obésaibxiddeacniptRm2ndmycompanying drawihgsnntwhigh ound potential during
use. Accordingly) t ference for the
coaxi al shield 344% m?saagunb%?gsz&kdq@‘%‘%&%é?@é‘%nﬁ%ﬂ?qgﬁ%ﬁbe 351 by sol der
348 and 3E8. 2 5 | FIGhismndsasnatriel vViewnfai pestion of probe intetfagepieviceis 341 and
346 have the sane di anPta@éordeQJ}th'tﬁe ,réggdtrﬁ{ve{,l{]@,p the diameter of the
barrel portion 343, Further gxineter of the barrel gﬁ 3 smal | er than
the inner diameter F&p- 3 Wé@'ﬁ?se?cﬁt‘ viewof he apparatus shownsindiQr 2cont act  pr obe

354 is isolated fr@gIGtde Splaeyiéwdsi4n atrangenint @Spr,obéhﬁeﬂac&rwv&&s ;of the
barrel 350 is SUCh§@5 %}mhen

be 355 d
Cube 351t he cont BL- BIoREBIegea T i Bishe Sustei ki b st dip the * °

contact. Recause the coqﬁawntnnmmhenaﬁﬂ is not isolated fromthe tube 351,

e T S ORELR S BT g o

spring-1 oaded cont act pﬂ@p@EﬂBAccordingly, t he probes 340 and 347 act as
pl ungers and pass through the 3 5 respective barrel portions 341 and 346 to
make contact with a spring (not shown) in - 5 0 3 SEP 2002 WO 99145400
PCT/ US99/ 04669 the barrel 343. The spring biases the probes 340 and 347
outwardly fromthe barrels 341 and 346. Simlarly) the probes 349 and 352
of the contact probe 355 act as plungers and pass through the barrel 350 to
make contact with another spring (not shown) in the 5 barrel 350. This
spring al so biases the probes 349 and 352 outwardly fromthe barrel 350.
Further, the contact probes 354 and 355 are preferably the sane | ength.
This ensures even force distribution on both a device interface board (not
shown) in the test head and the sem conductor device under test. In the
preferred enbodi nent, the insulative annular retainers 342 and 345 10
frictionally engage the barrel portions 341 and 346, respectively. The
retainers 342 and 345 are preferably nade of TEFLONTM however ot her
suitable insulative materials my be used. Further, the dianmeter of the
retainers 342 and 345 is slightly larger than the inner dianmeter of the
shield 344. This allows the retainers 342 and 345 to be press-fit into the
coaxial shield 344. 15 Both the shield 344 and the tube 351 may have the
sanme length. Further, the shield 344 and the tube 351 are preferably nade
of copper, however other suitable conductive materials may be used. The
sol der 348 and 353 are preferably used for electrically connecting the
shield 344 and the tube 351. In the preferred enbodi nent, the sol der 348
and 353 2 0 connect the shield tube 16 and the reference tube 18 at
respective ends of the tubes as shown in FIG 3. Because of considerations
relating to el ectromagnetic fields, which are known to those skilled in
this art, it is inportant that the tubes 344 and 351 nmke good el ectrical
contact at the respective ends. This ensures optinmal current flow between
the tubes 344 and 351. In the preferred enbodi ment, the sol der 348 and 353
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probes. Accordingly, the probes 340 and 347 act as plungers and pass through the
35 respective barrel portions 341 and 346 to make contact with a spring (not shown) in
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351.

Clips (not shown) may also be used for securing the contact probe assembly
220 between the retainers 212 and 214. The clips may be made from either conductive
or non-conductive material.

30 Holes 216 and 218 are provided in the insulative retainers 214 and 212,
respectively. Each hole 216 and 218 is sized to secure and hold the shield 344 and
tube 351 assembly as shown. Further, the insulative retainers 212 and 214 may be
formed by injection molding.

FIG. 4 shows a simplified view of a probe interface module 406, consisting of

35  eight identical probe interface devices 430, in a horizontal cross-section. Inner and
outer walls of the retainers 212 and 214 are coaxially arcuate. Further, the eight probe
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clains. 212 and 214 and the frame 562. Next, a suitable number of holes are provided in both
30 the retainers 212 and 214. One end of a contact probe assembly 220 is then inserted
into each hole of one of the retainers 212 and 214 such that a pair of probe ends 340
and 349, or 347 and 352, extends from each hole of the retainer. The contact probe
assemblies 220 are then passed through the frame 562 and the opposite end of the
assemblies 220 are inserted into the holes in the other retainer such that a pair of probe
35  ends extends from each hole of that retainer. Finally, the retainers 212 and 214 are
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probes to minimize signal reflections. This is important for making measurements
20 involving high-speed digital signals such as those in the VHF or microwave frequency
range.

The probe interface device 430 can also be used to make low-leakage
measurements involving low-level, high-speed analog signals. For example, the probe
assembly 220 can be configured to provide a separate driven guard for each signal

25  contact probe 354. It is known to those skilled in this art that driven guards can be
used to make such low-leakage measurements on analog signals.

In particular, instead of connecting each contact probe 355 to ground potential,
each contact probe 355 may alternatively be driven to the same potential as its
corresponding signal contact probe 354. This prevents any leakage current from

30 flowing between the probes 354 and 355. It is contemplated that this configuration
will make low-leakage measurements of current values on the order of femto-amperes.
Accordingly, the same contact probe assembly 220 can be used to make measurements
involving both high-speed digital signals and low-level analog signals.

Also, the solid copper shields 344 and the tubes 351 provide structural support

35 to the contact probes 354 and 355, respectively. This means that the insulative
retainers 212 or 214 need not extend along the entire length of the shields 344 and the
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primarily dictated by the lengths of their corresponding probes 670 and 676. It is

30 contemplated that the configuration shown in FIG. 6 will provide the same
performance as the configuration shown in FIG. 3. However, the FIG. 3 configuration
generally facilitates assembly of the probe interface device 430.

Also, it was described that solder is used for electrically connecting the shield
344 and the reference tube 351. However, this was merely an illustration. Any other

35  suitable material might be used for providing a good electrical connection between the

shield 344 and the tube 351.
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2. The probe interface of claim 1, further comprising a second contact probe
(355) adapted to pass through the reference tube, wherein the second contact probe
3 makes electrical contact with the reference tube.

N —

3. The probe interface of claim 1, wherein the at least one substantially annular
insulative retainer comprises:

first and second substantially annular insulators (342, 345) disposed within the
first rigid conductive tube, the first insulator disposed near a first end of the first
conductive tube and the second insulator disposed near a second end of the first
conductive tube,

wherein the first and second insulators retain the first contact probe (354)
within the first conductive tube and prevent an electrical connection thercbetween.

0 ~N OO O A BN

4, The probe interface of claim 3, wharein:
the first contact probe is held in place within the first and second insulators by
friction, and

the first and second insulators are held in place within the first conductive tube
by friction.
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AMENDED SHEET
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5 and further comprising a plurality of other portions (430) substantially

8 identical to the first portion.

3. The probe interface of claim 1, wherein the contact probe assemblies are

separately assembled units that are inserted into the upper and lower retainers only
3 after their assembly is complete.

1 9. The probe interface of claim 8, further comprising at least one clip that fastens
2 the contact probe assemblies between the upper and lower retainers.

10.  The probe interface of claim 1, wherein the first and second conductive tubes
2 are electrically connected together at their respective first and second ends.

II.  The probe interface of claim 5, wherein the first and second conductive tubes
2 are connected together by soldering.
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