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(57) Abstract: A thermally insulating electrical contact probe including a mounting plate having a tubular pin guide defining a pin
pass-through, a cover coupled to the mounting plate and having a neck portion enclosing the pin guide, and an insulating pin having
a shank portion disposed within the pin pass-through and defining a conductor pass-through, a flange portion extending radially out-
wardly from the shank portion above a top of the pin guide, and a pocket portion extending from the flange portion and defining a
pocket. The electrical contact probe may further include a spring disposed intermediate the flange portion and the mounting plate,
the spring biasing the flange portion away from the mounting plate, an electrical contact pad disposed within the pocket, and an elec -
trical conductor coupled to the electrical contact pad and extending through the conductor pass-through.
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THERMALLY INSULATING ELECTRICAL CONTACT PROBE

Field of the Disclosure

[0001] Embodiments of the present disclosure relate to the field of electrical
connection devices, and more particularly to a thermally insulating electrical contact

probe.

Backeround of the Disclosure

[0002] Ion implantation is a technique for introducing conductivity-altering
impurities into a substrate such as a wafer or other workpiece. A desired impurity
material is ionized in an ion source of an ion beam implanter, the ions are accelerated
to form an ion beam of prescribed energy, and the ion beam is directed at the surface
of the substrate. The energetic ions in the ion beam penetrate into the bulk of the
substrate material and are embedded into the crystalline lattice of the material to form

aregion of desired conductivity.

[0003] In some ion implant processes, a desired doping profile is achieved by
implanting ions into a target substrate at high temperatures. Heating a substrate can
be achieved by supporting the substrate on a heated platen during an ion implant
process. A conventional heated platen may be connected to an electrical power
source via a plurality of electrical contact probes. Additional electrical contact probes
may be connected to the heated the platen for enabling electrostatic clamping of a

substrate.
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[0004] During operation, the various electrical contact probes connected to a
heated platen may absorb heat from the heated platen and may reduce the temperature
of the heated platen in localized areas adjacent to the electrical contact probes. As
will be appreciated, any temperature variations in the material of the heated platen
may affect the uniformity of heat transferred to a target substrate supported and
heated by the heated platen, potentially having an adverse effect on an ion implant
process. In some instances, temperature variations in a heated platen can cause the

heated platen to warp, bow, or even crack.

[0005] In view of the foregoing, there is a need to mitigate heat losses via

electrical connections in heated platens in order to achieve uniform platen

temperatures.
Summary
[0006] This Summary is provided to introduce a selection of concepts in a

simplified form. This Summary is not intended to identify key features or essential
features of the claimed subject matter, nor is it intended as an aid in determining the

scope of the claimed subject matter.

[0007] An exemplary embodiment of a thermally insulating electrical contact
probe for providing an electrical connection to a heated platen in accordance with the
present disclosure may include a mounting plate having a tubular pin guide defining a
pin pass-through, a cover coupled to the mounting plate and having a neck portion
enclosing the pin guide, and an insulating pin having a shank portion disposed within

the pin pass-through and defining a conductor pass-through, a flange portion
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extending radially outwardly from the shank portion above a top of the pin guide, and
a pocket portion extending from the flange portion and defining a pocket. The
electrical contact probe may further include a spring disposed intermediate the flange
portion and the mounting plate, the spring biasing the flange portion away from the
mounting plate, an electrical contact pad disposed within the pocket, and an electrical
conductor coupled to the electrical contact pad and extending through the conductor

pass-through.

[0008] Another exemplary embodiment of a thermally insulating electrical
contact probe for providing an electrical connection to a heated platen in accordance
with the present disclosure may include a mounting plate having a tubular pin guide
defining a pin pass-through, a cover coupled to the mounting plate and having a neck
portion enclosing the pin guide, a mounting boss extending from the mounting plate
and through a through-hole in the cover, a first insulating washer disposed on a top
surface of the mounting plate and having a flange extending into a radial gap
intermediate the mounting boss and the cover, a second insulating washer disposed on
a top surface of the cover and having a flange extending into the radial gap
intermediate the mounting boss and the cover, and an insulating pin having a shank
portion disposed within the pin pass-through and defining a conductor pass-through, a
flange portion extending radially outwardly from the shank portion above a top of the
pin guide, and a pocket portion extending from the flange portion and defining a
pocket. The electrical contact probe may further include a coil spring surrounding the
pin guide and disposed intermediate the flange portion and the mounting plate, the

spring biasing the flange portion away from the mounting plate, an electrical contact



WO 2016/172036 PCT/US2016/028085

pad disposed within the pocket, and an electrical conductor coupled to the electrical

contact pad and extending through the conductor pass-through.

[0009] An exemplary embodiment of a heated platen assembly in accordance
with the present disclosure may include a heated platen, a base coupled to the heated
platen, a heat shield disposed intermediate, and coupled to, the heated platen and the
base, an electrical contact probe coupled to the base and extending through the base
and the heat shield, the electrical contact probe including a mounting plate having a
tubular pin guide defining a pin pass-through, a cover coupled to the mounting plate
and having a neck portion enclosing the pin guide, and an insulating pin having a
shank portion disposed within the pin pass-through and defining a conductor pass-
through, a flange portion extending radially outwardly from the shank portion above a
top of the pin guide, and a pocket portion extending from the flange portion and
defining a pocket. The heated platen assembly may further include an electrical
contact pad disposed within the pocket, an electrical conductor coupled to the
electrical contact pad and extending through the conductor pass-through, and a spring
disposed intermediate the flange portion and the mounting plate, the spring biasing
the flange portion away from the mounting plate and holding the electrical contact

pad in engagement with a metallization layer on a backside of the heated platen.

Brief Description of the Drawings

[0010] By way of example, various embodiments of the disclosed apparatus

will now be described, with reference to the accompanying drawings, wherein:
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[0011] FIG. 1ais perspective view illustrating an exemplary embodiment of a

thermally insulating electrical contact probe in accordance with the present disclosure;

[0012] FIG. 1b is cross-sectional view illustrating the thermally insulating

electrical contact probe shown in FIG. 1a taken along plane 4-4;

[0013] FIG. 2 is cross-sectional view illustrating an exemplary embodiment
of a heated platen assembly in accordance with the present disclosure including the

thermally insulating electrical contact probe shown in FIGS. 1a and 1b.

[0014] FIG. 3 is bottom perspective view illustrating an exemplary

embodiment of a heated platen assembly in accordance with the present disclosure

Detailed Description

[0015] Referring to FIGS. 1a and 1b, an exemplary embodiment of a
thermally-insulating electrical contact probe 10 (hereinafter "the probe 10") in
accordance with the present disclosure is shown. The probe 10 may be provided for
establishing an electrical connection between an electrical power source and a heated
platen of an ion implanter, such as for heating the platen or for facilitating
electrostatic clamping of a substrate disposed on the heated platen. During operation,
the probe 10 may be operable to minimize an amount of heat absorbed from the
heated platen to mitigate temperature variations across the heated platen. As will be
appreciated, the probe 10 may be implemented in a heated platen used to support a
substrate during processing thereof. For example, the heated platen may be used to
support a substrate during an ion implant process, a plasma deposition process, an

etching process, a chemical-mechanical planarization process, or generally any
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process where a semiconductor substrate is to be supported on a heated platen. As
such, an exemplary heated platen assembly is described below. The embodiments of
the present disclosure are not limited by the exemplary heated platen assembly
described herein and may find application in any of a variety of other platen

applications used in a variety of semiconductor manufacturing processes.

[0016] The probe 10 may generally include a mounting plate 12, a cover 14,
an insulating pin 16, a coil spring 18 (FIG. 1b), an electrical contact pad 20, and an

electrical conductor 22. For the sake of convenience and clarity, terms such as "top,"

"bottom," "upper," "lower," "vertical," "horizontal," "lateral," "longitudinal," "radial,"
"inner," and "outer" may be used herein to describe the relative placement and
orientation of the components of the probe 10 with respect to the geometry and
orientation of the probe 10 as it appears in FIGS. 1a and 1b. Said terminology will

include the words specifically mentioned, derivatives thereof, and words of similar

import.

[0017] The mounting plate 12 of the probe 10 may include a generally planer
base portion 24 having a pair of tubular mounting bosses 26a, 26b extending from a
top surface thereof. The mounting bosses 26a, 26b may define respective fastener
pass-throughs 28a, 28b extending through the mounting plate 12 for accepting
corresponding mechanical fasteners as further described below. The base portion 26
may further have a tubular pin guide 30 (FIG. 1b) extending from a top surface
thereof intermediate the mounting bosses 26a, 26b. The pin guide 30 may define a
pin pass-through 32 extending through the mounting plate 12 for accepting the

insulating pin 16 and the electrical conductor 22 as further described below. The
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mounting plate 12 may be formed of a high-temperature capable, thermally and
electrically insulating material, such as Zirconia, Alumina, various thermoplastics,

etc.

[0018] Referring to FIG. 1b, the insulating pin 16 may be a generally tubular
member having a pocket portion 34 defining a pocket 36, a shank portion 38
extending from a bottom of the pocket portion 34 and defining a conductor pass-
through 40 extending from a bottom of the pocket 36, and a flange portion 42
extending radially-outwardly from a top of the shank portion 38. The conductor pass-
through 40 may be coaxial with, and may have a smaller diameter than, the pocket 36.
The insulating pin 16 may be formed of a high-temperature capable, thermally and
electrically insulating material, such as Zirconia, Alumina, various thermoplastics,

etc.

[0019] The spring 18 may be a coil spring formed of a high-temperature
capable metal. The spring 18 may surround and may extend above the pin guide 30,
and may be seated within an annular trench 44 in the mounting plate 12 for preventing
excessive horizontal movement of the spring 18 relative to the mounting plate 12.
The flange portion 42 of the insulating pin 16 may be seated on top of the spring 18,
and the shank portion 38 of the insulating pin 16 may extend down through the pin
pass-through 32 of the pin guide 30 and may protrude from the bottom of the
mounting plate 12. An outer diameter of the shank portion 38 may be smaller (e.g., at
least 0.0015 inches smaller) than the diameter of the pin pass-through 32 to establish a
free-running, locational clearance fit between the shank portion 38 and the pin

guide 30. Thus, the shank portion 38 may freely move vertically within the pin pass-
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through 32, and may also shift or tilt horizontally within the pin pass-through 32 as

further described below.

[0020] The cover 14 of the probe 10 may be formed of a low-emissivity
material, such as aluminum or nickel. The cover 14 may be disposed on top of the
mounting plate 12 and may include a generally planar base portion 46 and a generally
tubular neck portion 48 extending from a top surface of the base portion 46. The neck
portion 48 may define an internal chamber 50 housing the pin guide 30, the insulating
pin 16, and the spring 18. An annular flange 52 may extend radially inwardly from a
top of the neck portion 48 and may define an aperture 54 having a diameter greater
than the outer diameter of the pocket portion 34 of the insulating pin 16 and smaller

than the outer diameter of the flange portion 42 of the insulating pin 16.

[0021] The base portion 46 of the cover 14 may include a pair of through-
holes 56a, 56b for receiving the mounting bosses 26a, 26b of the mounting plate 12
therethrough, respectively. A first pair of lower insulating washers 58a, 58b may be
seated on top of the base portion 24 of the mounting plate 12 surrounding the
mounting bosses 26a, 26b, respectively, and may have respective flanged
portions 60a, 60b extending into radial gaps 62a, 62b intermediate the mounting
bosses 26a, 26b and the cover, respectively. Similarly, a second pair of upper
insulating washers 64a, 64b may be seated on top of the base portion 46 of the
cover 14 surrounding the mounting bosses 26a, 26b, respectively, and may have
respective flanged portions 66a, 66b extending into the radial gaps 62a, 62b,
respectively. A pair of retaining rings 70a, 70b may be removably disposed within

respective grooves 72a, 72b in the outer surfaces of mounting bosses 26a, 26b above
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the upper insulating washers 64a, 64b, thus securing the upper insulating washers 64a,
64b, the base portion 46 of the cover 14, and the lower insulating washers 58a, 58b
against the base portion 24 of the mounting plate 12 in a vertically stacked
arrangement. The lower insulating washers 58a, 58b and the upper insulating
washers 64a, 64b may be formed of a low thermal conductivity material, such as
Alumina, Zirconia, various thermoplastics, etc., for mitigating conductive heat

transfer between the cover 14 and the mounting plate 12 as further described below.

[0022] The electrical contact pad 20 may be made from a thermally durable,
electrically conducting material, such as nickel, and may be soldered or brazed to the
electrical conductor 22. The electrical contact pad 20 may be disposed within the
pocket 36 of the pocket portion 34 of the insulating pin 16, and the electrical
conductor 22 may extend through the conductor pass-through 40 of the shank
portion 38 of the insulating pin 16 and may be coupled to an electrical power source
(not shown). The electrical contact pad 20 may have a diameter greater (e.g., at
least 0.010 inches greater) than the diameter of the conductor pass-through 40 and
smaller (e.g., at least 0.010 inches smaller) than the diameter of the pocket 36. Thus,
the electrical contact pad 20 may rest on an annular shoulder 74 defined at the
juncture of the pocket 36 and the conductor pass-through 40, with the shoulder 74
acting as a lower travel stop for retaining the electrical contact pad 20 within the

pocket 36.

[0023] FIG. 2 is a cross-sectional view illustrating an embodiment of the
probe 10 installed in an exemplary heated platen assembly 80. The heated platen

assembly 80 may include a heated platen 82, a metallization layer 83, a heat shield 84,
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and a base 86 coupled together in a vertically-spaced, stacked relationship, in any of a

variety of known manners.

[0024] The metallization layer 83 may include a plurality of metallic traces
printed on or otherwise applied to the underside or backside of the heated platen 82
and covered with a layer of glass or other electrically insulating material. When an
electric current is applied to the metallization layer 83, the metallization layer 83 may
convert an amount of the electrical energy into heat. This heat may be conducted

through the heated platen 82, thus heating a substrate disposed thereon.

[0025] The heat shield 84 may function to reduce an amount of heat
transferred from the heated platen 82 to the relatively cold base 86. The heat
shield 84 may thus be configured to reflect heat back toward the heated platen 82,

away from the base 86.

[0026] The heated platen 82 may be formed of a thermally durable material,
including a ceramic material such as alumina, aluminum nitride, boron nitride or a
similar dielectric ceramic. The heat shield 84 may be formed of a thermally-reflective
material, such as aluminum, stainless steel, titanium, or other low emissivity metal.
The base 86 may be formed of any suitably rigid and durable material and may be part
of, or may be coupled to, a scanning mechanism (not shown) capable of orienting the

platen 82 at various angular and/or rotational positions during processing operations.

[0027] The probe 10 may be disposed within a complementary recess 88 in a
bottom of the base 86 and may be removably fastened to the base 86 by a pair of

mechanical fasteners 90a, 90b (e.g., screws or bolts) extending through the fastener
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pass-throughs 28a, 28b in the mounting bosses 26a, 26b, respectively. The neck
portion 48 of the cover 14 may extend upwardly through respective apertures 92a, 92b

in the base 86 and the heat shield 84.

[0028] The spring 18 of the probe 10 may be held in compression between the
mounting plate 12 and the flange portion 42 of the insulating pin 16, and may thus
urge the insulating pin 16 upwardly, away from the mounting plate 12. The insulating
pin 16, and particularly the shoulder 74 in the pocket portion 34 of the insulating
pin 16, may in-turn urge the electrical contact pad 20 upwardly against the
metallization layer 83. Thus, the spring 18 may allow the electrical contact pad 20
and the insulating pin 16 to be displaced vertically, such as may occur when a
substrate is loaded onto, or removed from, the support surface 85 of the heated
platen 82, while holding the electrical contact pad 20 in firm engagement with the
metallization layer 83 to maintain a desired electrical connection between the
electrical conductor 22 and the metallization layer 83. The flange 52 of the neck
portion 48 of the cover 14 may act as an upper travel stop for limiting upward
movement of the insulating pin 16, and the pin guide 30 of the mounting plate 12 may

act as a lower travel stop for limiting downward movement of the insulating pin 16.

[0029] During operation of the platen assembly 80, electrical current may be
applied to the metallization layer 83 via the electrical conductor 22 and the electrical
contact pad 20. The electrical current may be provided for heating the heated
platen 82 in the above-described manner, and/or for generating an electrostatic force
for clamping a substrate to the support surface 85 of the heated platen 82. In either

case, an amount of heat may be transferred from the heated platen 82 to the relatively
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cold base 86 via conductive and/or radiative heat transfer (convective heat transfer is
generally prevented since the platen assembly 80 may be located in a processing
environment held at vacuum). Significant heat transfer from the heated platen 82 to
the base 86 is generally undesirable since such heat transfer may create temperature
variations in the heated platen 82. As will be appreciated, any temperature variations
in the material of the heated platen 82 may affect the uniformity of heat transferred to
a target substrate supported by the heated platen 82, adversely affecting an ion 82

may cause the heated platen 82 to warp, bow, or even crack.

[0030] The above-described structural features and configuration of the
probe 10 may cooperate to mitigate heat transfer from the heated platen 82 to the
relatively cold base 86, improving temperature uniformity in the heated platen 82.
For example, the portion of the probe 10 in direct contact with the metallization
layer 83 is merely the electrical contact pad 20, and the electrical contact pad 20 and
the attached electrical conductor 22 are thermally insulated from the rest of the
probe 10 by the insulating pin 16. This limited contact between the probe 10 and the
metallization layer 83 may restrict conductive heat transfer from the heated platen 82
to the base 86 via the probe 10. Furthermore, since the diameter of the pocket 36 of
the pocket portion 34 of the insulating pin 16 is larger than the diameter of the
electrical contact pad 20, the bottom surface 90 of the electrical contact pad 20 is in
contact with the insulating pin 16, with the sidewall 91 of the electrical contact pad 20
being radially spaced apart from the insulating pin 16. This limited contact between
the electrical contact pad 20 and the insulating pin 16 may further restrict conductive
heat transfer from the heated platen 82 to the base 86 via the probe 10. Still further,

the above-described free-running fit between the shank portion 38 of the insulating
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pin 16 and the pin guide 30 results in minimal physical contact between the shank
portion 38 and the pin guide 30. This may further restrict conductive heat transfer
from the heated platen 82 to the base 86 via the probe 10. Still further, the lower
insulating washers 58a, 58b and the upper insulating washers 64a, 64b, being formed
of a low thermal conductivity material and entirely separating the cover 14 from the
mounting plate 12, may restrict conductive transfer from the cover 14 to the mounting
plate 12. This may further restrict conductive heat transfer from the heated platen 82
to the base 86 via the probe 10. Still further, the cover 14, being formed of a low-
emissivity material, may act as a radiation shield between the heated platen 82 and the
underlying components of the probe 10. This may restrict radiative heat transfer from
the heated platen 82 to probe 10, in-turn mitigating conductive heat transfer from the

probe 10 to the base 86.

[0031] In addition to mitigating heat transfer from the heated platen 82 to the
relatively cold base 86, the above-described structural features and configuration of
the probe 10 may cooperate to allow thermal expansion and contraction of the heated
platen 82 relative to the base 86 while maintaining a desired electrical connection
with the heated platen 82. For example, since the diameter of the pocket 36 of the
pocket portion 34 of the insulating pin 16 is larger than the diameter of the electrical
contact pad 20, the electrical contact pad 20 may be allowed to move horizontally
within the pocket 36 when the heated platen 82 expands and contracts while
maintaining the physical connection between the electrical contact pad 20 and the
heated platen 82. Furthermore, since the outer diameter of the shank portion 38 of the
insulating pin 16 is smaller than the diameter of the pin pass-through 32 in the pin

guide 30, the insulating pin 16 may be allowed to tilt or rock horizontally within the
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pin guide 30 when the heated platen 82 expands and contracts while holding the

electrical contact pad 20 in firm engagement with the heated platen 82.

[0032] In further embodiments, a plurality of electrical contact probes similar
to the probe 10 described above may be implemented in a platen assembly in various
configurations and arrangements to provide electrical connections for heating a
platen, for enabling electrostatic clamping of substrates, and/or for facilitating various
other features of a platen assembly requiring electrical power. For example, referring
to the bottom perspective view of the platen assembly 94 shown in FIG. 3, a first
plurality of electrical contact probes 101- similar to the probe 10 described above may
be installed in a base 96 of the platen assembly 94 for enabling electrostatic clamping
of substrates to a heated platen 98 of the platen assembly 94. A second plurality of
electrical contact probes 107.10 similar to the probe 10 described above may be

installed in the base 96 for heating the heated platen 98.

[0033] Thus, the above-described exemplary probe 10 may provide numerous
advantages relative to conventional electrical contact probes commonly employed in
platen assemblies for providing electrical connections to heated platens. For example,
the probe 10 may greatly mitigate an amount of heat transferred from a heated platen
to a relatively cold base of a heated platen assembly. This may improve temperature
uniformity in a heated platen, thus improving the reliability of ion implant processes
and reducing the likelihood of catastrophic platen failure. Additionally, the probe 10
may allow thermal expansion and contraction of a heated platen relative to a base of a
heated platen assembly while maintaining a desired electrical connection to the heated

platen. Still further, the probe 10 may operate effectively, and may confer all of the
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above-described advantages, within a vacuum environment of a heated platen

assembly.

[0034] The present disclosure is not to be limited in scope by the specific
embodiments described herein.  Indeed, other various embodiments of and
modifications to the present disclosure, in addition to those described herein, will be
apparent to those of ordinary skill in the art from the foregoing description and
accompanying drawings. Thus, such other embodiments and modifications are
intended to fall within the scope of the present disclosure. Furthermore, while the
present disclosure has been described herein in the context of a particular
implementation in a particular environment for a particular purpose, those of ordinary
skill in the art will recognize its usefulness is not limited thereto. Embodiments of the
present disclosure may be beneficially implemented in any number of environments
for any number of purposes. Accordingly, the claims set forth below must be
construed in view of the full breadth and spirit of the present disclosure as described

herein.
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Claims

1. A thermally insulating electrical contact probe comprising:
a mounting plate having a tubular pin guide defining a pin pass-
through;
a cover coupled to the mounting plate and having a neck portion
enclosing the pin guide;
an insulating pin having a shank portion disposed within the pin pass-
through and defining a conductor pass-through, a flange portion extending radially
outwardly from the shank portion above a top of the pin guide, and a pocket portion
extending from the flange portion and defining a pocket;
a spring disposed intermediate the flange portion and the mounting plate, the
spring biasing the flange portion away from the mounting plate;
an electrical contact pad disposed within the pocket; and
an electrical conductor coupled to the electrical contact pad and extending

through the conductor pass-through.

2. The thermally insulating electrical contact probe of claim 1, further
comprising at least one thermally insulating washer disposed intermediate, and

separating, the cover and the mounting plate.

3. The thermally insulating electrical contact probe of claim 1, further
comprising a mounting boss extending from the mounting plate and through a

through-hole in the cover.
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4, The thermally insulating electrical contact probe of claim 3, further
comprising a thermally insulating washer disposed on a top surface of the mounting
plate and having a flange extending into a radial gap intermediate the mounting boss

and the cover.

5. The thermally insulating electrical contact probe of claim 3, further
comprising a thermally insulating washer disposed on a top surface of the cover and
having a flange extending into a radial gap intermediate the mounting boss and the

cover.

6. The thermally insulating electrical contact probe of claim 1, wherein a
diameter of the pocket is at least 0.010 inches greater than a diameter of the electrical

contact pad to allow the electrical contact pad to move horizontally within the pocket.

7. The thermally insulating electrical contact probe of claim 1, wherein a
diameter of the pin pass-through is at least 0.0015 inches greater than a diameter of
the shank portion of the insulating pin to establish a free-running fit between the
shank portion and the pin guide and to allow the shank portion to tilt within the pin

pass-through.

8. The thermally insulating electrical contact probe of claim 1, wherein an
annular shoulder is defined at a juncture of the pocket and the conductor pass-through,
the shoulder providing a travel stop for limiting movement of the electrical contact

pad.
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9. A heated platen assembly comprising:
a heated platen;
a base coupled to the heated platen;
a heat shield disposed intermediate, and coupled to, the heated platen and the
base;
an electrical contact probe coupled to the base and extending through the base
and the heat shield, the electrical contact probe comprising:
a mounting plate having a tubular pin guide defining a pin pass-
through;
a cover coupled to the mounting plate and having a neck portion
enclosing the pin guide;
an insulating pin having a shank portion disposed within the pin pass-
through and defining a conductor pass-through, a flange portion extending
radially outwardly from the shank portion above a top of the pin guide, and a
pocket portion extending from the flange portion and defining a pocket;
an electrical contact pad disposed within the pocket;
an electrical conductor coupled to the electrical contact pad and
extending through the conductor pass-through; and
a spring disposed intermediate the flange portion and the mounting
plate, the spring biasing the flange portion away from the mounting plate and
holding the electrical contact pad in engagement with a metallization layer on

a backside of the heated platen.
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10. The thermally insulating electrical contact probe of claim 9, further
comprising a mounting boss extending from the mounting plate and through a

through-hole in the cover.

11. The thermally insulating electrical contact probe of claim 10, further
comprising a thermally insulating washer disposed on a top surface of the mounting
plate and having a flange extending into a radial gap intermediate the mounting boss

and the cover.

12. The thermally insulating electrical contact probe of claim 10, further
comprising a thermally insulating washer disposed on a top surface of the cover and
having a flange extending into a radial gap intermediate the mounting boss and the

cover.

13. The thermally insulating electrical contact probe of claim 9, wherein a
diameter of the pocket is at least 0.010 inches greater than a diameter of the electrical

contact pad to allow the electrical contact pad to move horizontally within the pocket.

14. The thermally insulating electrical contact probe of claim 9, wherein a
diameter of the pin pass-through is at least 0.0015 inches greater than a diameter of
the shank portion of the insulating pin to establish a free-running fit between the
shank portion and the pin guide and to allow the shank portion to tilt within the pin

pass-through.
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15. The thermally insulating electrical contact probe of claim 9, wherein an
annular shoulder is defined at a juncture of the pocket and the conductor pass-through,

the shoulder providing a travel stop for limiting movement of the electrical contact

pad.
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