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(7) ABSTRACT

A coaxial probe interconnection system includes a carrier
assembly and a probe holder. The carrier assembly contains
first coaxial connector halves. Each first coaxial connector
half is terminated to an associated coaxial cable. The probe
holder assembly contains coaxial probe connectors. Each
coaxial probe connector includes a spring probe at a first end
and a second coaxial connector half at a second end. Each
second coaxial connector half slidably mates with a corre-
sponding first coaxial connector half in the carrier assembly.




US 2004/0229505 A1

Patent Application Publication Nov. 18, 2004 Sheet 1 of 10

0oL



Patent Application Publication Nov. 18, 2004 Sheet 2 of 10 US 2004/0229505 A1

Fig. 1B




Patent Application Publication Nov. 18, 2004 Sheet 3 of 10 US 2004/0229505 A1

(9 212
__,/L\__TC
200 | %?o
234 C - 232
\<§§‘ ~—234
232 \\\\\ 210

A, ‘
210 SEF\ 1 bIH—214
: g 218
230 e
/ JU/ 216
~230

330\{ 310

310
316 336
/ =
306 N / 324
f 328
300 //////; ’
314 222222: :
320 4;2222, f
/41:5 ]
3187 lL\ %L\

312

w
uird
N

Fig. 2



US 2004/0229505 A1

Patent Application Publication Nov. 18, 2004 Sheet 4 of 10




Patent Application Publication Nov. 18, 2004 Sheet 5 of 10 US 2004/0229505 A1

=

{10,

/—- 200

260

—222




US 2004/0229505 A1

Patent Application Publication Nov. 18, 2004 Sheet 6 of 10

vs ‘big

cle

09€~,

0se—

N
2€

8¢t

AmmmmﬂH,J ,/vAw

ZEE~.

)

N\

oee

wf\

=

g

yee

/



Patent Application Publication Nov. 18, 2004 Sheet 7 of 10 US 2004/0229505 A1

Fig. 5B




Patent Application Publication Nov. 18, 2004 Sheet 8 of 10 US 2004/0229505 A1




_l
I

N _/
~

2 ™
=

= .

P .

=

=

=

=

3

=2

Fig. 6A






US 2004/0229505 A1l

COAXIAL PROBE INTERCONNECTION SYSTEM

THE FIELD OF THE INVENTION

[0001] The present invention generally relates to spring
probe assemblies of the type used in automatic test equip-
ment, and more particularly to an interconnection system for
use with spring probe assemblies.

BACKGROUND OF THE INVENTION

[0002] Spring probes are used to provide temporary spring
contact interfaces between integrated circuits or other elec-
tronic equipment and automated test equipment. Spring
probes are used in a wide variety of different assemblies for
this purpose. When testing at signal speeds in the gigahertz
range, a spring probe is often provided in a coaxial probe
connector, and a plurality of coaxial probe connectors are
arranged in a probe holder to form an ordered spring probe
assembly. The probe holder may be, for example, a probe
block or a probe plate. The coaxial probe connectors are
securely held by the probe holder, such as by press-fitting the
coaxial probe connectors into the probe holder, so as to
ensure low electrical resistance between the probe connector
shield body and the probe holder and to ensure precise
location of the spring probes in the holder. Before they are
secured in the probe holder, each of the coaxial probe
connectors is individually terminated to a coaxial cable at
one end prior to being press-fitted into the probe holder.

[0003] As integrated circuits and other electronic equip-
ment continue to evolve by becoming faster and smaller, the
automated test equipment and associated spring probe
assemblies also must evolve. In particular, the electrical
performance requirements of spring probe assemblies (in
terms of impedance control of the system) are being raised,
and the density of coaxial probe connectors in the probe
holder is increasing. The high electrical performance
requirements result in little tolerance for even slightly defec-
tive or damaged components in spring probe assemblies. As
a result, the ability to easily and quickly replace or repair
components of the spring probe assemblies is desirable.
However, the increasing density of coaxial probe connectors
(and their associated coaxial cables) in spring probe assem-
blies makes it increasingly difficult to repair or replace
components without causing damage to other components in
the assembly. As a result, it is very costly to manufacture and
maintain spring probe assemblies.

[0004] What is needed is a spring probe assembly that
facilitates the assembly, repair and replacement of coaxial
probe connectors, their components and associated coaxial
cables without requiring extensive re-work or even scraping
of the entire spring probe assembly. In particular, a need
exists for a spring probe assembly which reduces the like-
lihood of inflicting damage to coaxial probe connectors and
coaxial cables when maintaining the spring probe assembly.

SUMMARY OF THE INVENTION

[0005] The coaxial probe interconnection system accord-
ing to the present invention provides the ability to quickly
and easily assemble, repair or replace any portion of the
interconnection system, while reducing the likelihood of
damage to other components of the interconnection system.

[0006] In one embodiment according to the invention, a
coaxial probe interconnection system includes a carrier
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assembly and a probe holder. The carrier assembly contains
a set of first coaxial connector halves, with each first coaxial
connector half terminated to an associated coaxial cable. The
probe holder assembly contains at least one set of coaxial
probe connectors. Each coaxial probe connector includes a
spring probe at a first end and a second coaxial connector
half at a second end. Each second coaxial connector half
slidably mates with a corresponding first coaxial connector
half in the carrier assembly.

[0007] In another embodiment according to the invention,
a coaxial probe interconnection system includes a plurality
of carrier assemblies for each probe holder. Each of the
plurality of carrier assemblies contains a set of first coaxial
connector halves for engaging one of a plurality of sets of
coaxial probe connectors contained in the probe holder.

[0008] In yet another embodiment according to the inven-
tion, the first coaxial connector halves of a carrier assembly
are inserted into the carrier assembly in a direction trans-
verse to the connector mating direction.

[0009] The above summary of the present invention is not
intended to describe each disclosed embodiment or every
implementation of the present invention. The Figures and
the detailed description which follow more particularly
exemplify illustrative embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1A is a perspective view of a carrier assembly
and probe holder assembly according to the invention in a
separated condition.

[0011] FIG. 1B is a perspective view of a carrier assembly
and probe holder assembly of FIG. 1A in a mated condition.

[0012] FIG. 2 is a cross-sectional view of a carrier assem-
bly and probe holder assembly, taken along line 2-2 of FIG.
1A.

[0013] FIG. 3A is a partially exploded perspective view of
a carrier assembly of FIGS. 1 and 1B.

[0014] FIG. 3B is a perspective view of the carrier assem-
bly of FIG. 2A in an assembled condition.

[0015] FIG. 4 is an enlarged exploded view of a coaxial
probe connector.

[0016] FIGS. 5A-5C are perspective views of alternate
insulator embodiments according to the invention.

[0017] FIGS. 6A-6B are cross-sectional views of alternate
embodiments of the probe holder assembly according to the
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018] In the following detailed description of the pre-
ferred embodiments, reference is made to the accompanying
drawings which form a part hereof, and in which is shown
by way of illustration specific embodiments in which the
invention may be practiced. It is to be understood that other
embodiments may be utilized and structural or logical
changes may be made without departing from the scope of
the present invention. The following detailed description,
therefore, is not to be taken in a limiting sense, and the scope
of the present invention is defined by the appended claims.
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[0019] FIGS. 1A and 1B provide perspective views of
one embodiment of a coaxial probe interconnection system
100 according to the invention. The coaxial probe intercon-
nection system 100 includes at least one carrier assembly
200 and a probe holder assembly 300. In one embodiment of
the invention, coaxial probe interconnection system 100
includes a plurality of carrier assemblies 200. Each carrier
assembly 200 is capable of independently engaging or
disengaging with probe holder assembly 300.

[0020] As shown in FIG. 2, each carrier assembly 200
contains a set of first coaxial connector halves 210. Each first
coaxial connector half 210 is terminated to an associated
coaxial cable 212. Coaxial cables 212 are in turn connected
to a test or measurement system (not shown). Probe holder
assembly 300 contains a plurality of coaxial probe connec-
tors 306. Each coaxial probe connector 306 has at one end
a second coaxial connector half 310. First and second
coaxial connector halves 210, 310 are arranged in their
respective carrier assemblies 200 and probe holder assembly
300 such that each first coaxial connector half 210 slidably
engages and mates with a corresponding second coaxial
connector half 310. As illustrated herein, first coaxial con-
nector halves 210 are female coaxial connectors, and second
coaxial connector halves 310 are male coaxial connectors.
However, in other embodiments according to the invention,
first coaxial connector halves 210 are male coaxial connec-
tors, and second coaxial connector halves 310 are female
coaxial connectors.

[0021] One carrier assembly 200 is described in greater
detail with reference to FIGS. 3A and 3B. Carrier assembly
200 includes a carrier body 220 and a carrier retainer 222.
Carrier body 220 has a plurality of longitudinal channels 226
on its side surfaces 224. Each channel 226 is sized and
positioned to receive and contain one first coaxial connector
half 210.

[0022] As best seen in FIG. 2, each first coaxial connector
half 210 includes signal conductor 214 having at one end a
socket contact 216 for receiving a signal pin 330 of a mating
second coaxial connector half 310. An insulator 218 axially
locates and retains signal conductor 214 and socket contact
216 within a longitudinal ground tube 230. The longitudinal
axis of ground tube 230 defines an engagement or mating
direction of the coaxial connector half 210.

[0023] In one embodiment according to the invention,
insulator 218 is a structural dielectric material disposed
circumferentially around and spaced away from signal con-
ductor 214. Insulator 218 makes only limited contact with
signal conductor 214, thereby positioning as much as pos-
sible of the structural dielectric material of insulator 218
away from signal conductor 214. Specifically, insulator 218
contacts signal conductor 214 only as required to axially
locate and retain signal conductor 214 within conductive
ground tube 230. A majority of the dielectric insulator
material is positioned away from the signal conductor 214
(e.g. closer to conductive ground tube 230 than to signal
conductor 214) so that an air dielectric is immediately
adjacent signal conductor 214 and the effective dielectric
constant of the first coaxial connector half 210 is made less
sensitive to manufacturing variations in the dimensions of
insulator 218. In this manner, the characteristic impedance
of the interconnection system is more accurately controlled.

[0024] Each ground tube 230 includes a transversely
extending flange 232. Flange 232 is shaped to engage a
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mating slot 234 in carrier body 220. During assembly of
carrier assembly 200, each first coaxial connector half 210
is inserted into a channel 226 of carrier body 220 in a
direction transverse to the engagement or mating direction
of the connector half 210. As coaxial connector have is
inserted into a channel 226, flange 232 engages slot 234 and
thereby restrains longitudinal movement of ground tube 230
(and thus first coaxial connector half 210) within its channel
226. After a first coaxial connector half 210 is inserted into
each channel 226, carrier retainer 222 is releasably engaged
with carrier body 220 to retain the first coaxial connector
halves 210 within channels 226 of carrier body 220. When
carrier body 220 and carrier retainer 222 are engaged, the
bore containing each first coaxial connector half 210 is
slightly larger than the outer diameter of outwardly deflected
ground contacts 322 of second coaxial connector half 310.
A close fit provides directional guidance when the compo-
nents are mated, and in some embodiments according to the
invention provides an over-stress stop in the event a stubbing
condition develops between mating coaxial connector
halves 210, 310.

[0025] Movement of the ground tube 230 (and thus first
coaxial connector half 210) in directions transverse to the
longitudinal axis of the ground tube 230 is limited by carrier
retainer 222. In one embodiment, first coaxial connector
halves 210 are free to rotate about their longitudinal axis to
prevent kinking of coaxial cables 212. In some embodiments
according to the invention, limited transverse movement of
each first coaxial connector half 210 is preferred, to permit
first and second coaxial connector halves 210, 310 to align
as they are engaged. In one embodiment according to the
invention, the range of transverse movement of each first
coaxial connector half 210 within a carrier assembly 200 is
greater than the range of longitudinal movement of each first
coaxial connector half 210. In one embodiment, each first
coaxial connector half 210 is permitted to move transverse
to the engagement or mating direction in the range of 0.005
to 0.025 inches. In another embodiment according to the
invention, the first coaxial connector half 210 is permitted to
move axially in the range of 0.001 to 0.010 inches.

[0026] In one embodiment according to the invention,
carrier retainer 222 is configured to aid and encourage
alignment of carrier assemblies 200 and probe holder assem-
blies 300. For example, carrier retainer 222 includes tapered
openings 240 for guiding second coaxial connector halves
310 toward first coaxial connector halves 210 during mating
of the carrier assembly 200 and probe holder assembly 300.
In one embodiment according to the invention, carrier
retainer 222 is engaged with carrier body 220 such that
retainer 222 is movable with respect to carrier body 220,
such that carrier retainer may accommodate and correct a
greater range of misalignment (both linear and angular)
between carrier assembly 200 and probe holder assembly
300. Carrier retainer 222 may be linearly movable, angularly
moveable, or both, with respect to carrier body 220.

[0027] As illustrated in FIGS. 1A and 1B, each carrier
assembly 200 may be mounted to an electronic assembly
400, such as a printed surface board. In one embodiment
according to the invention, each carrier assembly 200 is
mounted to the electronic assembly 400 via mounting brack-
ets 260 so that carrier assembly 200 is linearly and/or
angularly movable with respect to the electronic assembly.
In this manner, as carrier assembly 200 is moved into
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engagement with probe holder assembly 300, carrier assem-
bly 200 is permitted to make gross movements to assure
alignment of first coaxial connector halves 210 and second
coaxial connector halves 310.

[0028] Further alignment features such as alignment holes
240 and alignment pins 340 may optionally be included in
carrier assembly 200 and probe holder assembly 300,
respectively, to provide gross alignment and/or keying fea-
tures for the components.

[0029] Probe holder assembly 300 as illustrated in FIGS.
1A and 1B uses a single plate 314 to hold all of the coaxial
probe connectors 306. However, in alternate embodiments,
plate 314 may be replaced with one or more probe blocks,
where a plurality of probe blocks may be assembled into a
larger unit. Regardless of the type of probe holder used, the
principles according to the invention described herein are
applicable.

[0030] Probe holder assembly 300 and its associated
coaxial probe connectors 306 are best seen with reference to
FIGS. 2 and 4. Each coaxial probe connector 306 includes
second coaxial connector half 310 positioned adjacent a
mating side 316 of the plate 314 and a spring probe 312
positioned adjacent an opposite side 318 of the plate 314.

[0031] Each coaxial probe connector 306 includes a con-
ductive outer body 320 and a signal conductor 324 centered
within conductive outer body 320. An insulator 328 sepa-
rates signal conductor 324 from conductive outer body 320.
The portion of conductive outer body 320 adjacent mating
side 316 of plate 314 forms ground contacts 322 for making
electrical ground contact with the ground tube 230 of a
corresponding first coaxial connector half 210.

[0032] In one embodiment according to the invention,
signal conductor 324 is a tubular member that removably
retains the spring probe 312 at a first end thereof and forms
a signal pin 330 at an opposite end. Signal pin 330 is
configured for mating with a signal socket contact 216 of
one of the first coaxial connector halves 210 in an associated
carrier assembly 200. Signal pin 330 may be fabricated, for
example, by forming a lead-in at the end of tubular signal
conductor 324, and optionally, by reducing the tube diameter
over the length which accepts the mating contact 216.

[0033] In one embodiment according to the invention,
insulator 328 is a structural dielectric material disposed
circumferentially around and spaced away from signal con-
ductor 324. A majority of the dielectric insulator material is
positioned away from the signal conductor 324 (e.g. closer
to conductive outer body 320 than to signal conductor 324)
so that an air dielectric is immediately adjacent signal
conductor 324 and the effective dielectric constant of the
coaxial probe connector 306 is made less sensitive to
manufacturing variations in the dimensions of insulator 328.
In this manner, the characteristic impedance of the intercon-
nection system is more accurately controlled.

[0034] In one embodiment according to the invention,
insulator 328 makes only limited contact with signal con-
ductor 324, thereby positioning as much as possible of the
dielectric material of insulator 328 away from signal con-
ductor 324. Specifically, insulator 328 contacts signal con-
ductor 324 only as required to axially locate and retain signal
conductor 324 within conductive outer body 320. Insulator
328 is retained within conductive outer body 320 by any
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retention feature, such as dimples, an inwardly rolled collar,
lances, or a combination thereof. Insulator 328 axially
locates and retains signal conductor 324 within insulator 328
by providing a positioning element 332 on an interior
surface of insulator 328. Positioning element 332 engages a
reciprocal positioning element 334 on an outer surface of
signal conductor 324. The positioning element 332 of the
insulator 328 and reciprocal positioning element 334 of the
signal conductor 324 are raised or indented features.

[0035] Exemplary embodiments of insulators according to
the invention are shown in FIGS. 5A-5C. Insulator 328 of
FIG. 4 is shown in FIG. 5a as two mating halves 350, each
half 350 extending longitudinally along the length of signal
conductor 324. Each half 350 of insulator 328 may be
separately formed as illustrate in FIG. 5a. Alternately,
insulator halves 350 may be integrally hinged in a clamshell
fashion to facilitate molding or machining and to provide an
ease of signal conductor insulation. After locating signal
conductor 324 within the insulator 328, the assembled signal
conductor 324 and insulator 328 is inserted into conductive
outer body 320. Although FIG. 5A is described with refer-
ence to an insulator for coaxial probe connector 306, insu-
lator 218 of first coaxial connector half 210 may be similarly
constructed.

[0036] An alternate insulator embodiment is illustrated in
FIG. 5B. Insulator 328' includes two mating halves 350,
each half 350', which can be hermaphroditic, encompassing
one-half the length of signal conductor 324. Insulator 328'
preferably includes positioning elements (not shown) like
that of insulator 328 for axially locating and retaining signal
conductor 324. Although FIG. 5B is described with refer-
ence to an insulator for coaxial probe connector 306, insu-
lator 218 of first coaxial connector half 210 may be similarly
constructed.

[0037] Yet another alternate insulator embodiment is illus-
trated in FIG. 5C. Insulator 328" is formed as a single-piece
extending longitudinally along the length of signal conduc-
tor 324. Insulator 328" is skeletonized to maximize the air
dielectric surrounding signal conductor 324. Insulator 328"
preferably includes positioning elements (not shown) like
that of insulator 328 for axially locating and retaining signal
conductor 324. Although FIG. 5C is described with refer-
ence to an insulator for coaxial probe connector 306, insu-
lator 218 of first coaxial connector half 210 may be similarly
constructed.

[0038] As noted above, coaxial probe connectors 306 are
press-fit into plate 314. To aid the insertion and longitudinal
positioning of coaxial probe connectors 306 within holder
314, conductive outer body 320 is optionally provided with
a radially extending ridge or collar 336 on its exterior
surface. Collar 336 provides a bearing surface for pressing
coaxial probe connector 306 into the plate 314 (reducing the
likelihood of damaging coaxial probe connector 306 or
second connector halves 310), and further provides an
insertion “stop™ for precisely locating connector 306 in plate
314.

[0039] In one embodiment according to the invention
illustrated in FIG. 6A, second coaxial connector halves 310
extend above mating side 316 of plate 314. In another
embodiment illustrated in FIG. 6B, second coaxial connec-
tor halves 310 are “counter-sunk” below mating side 316 in
bore 338, such that second coaxial connector halves 310 are
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shrouded by plate 314. In the embodiment of FIG. 6B,
second coaxial connector halves 310 are protected from
damage, such as by stubbing of connector halves 310.
Additionally, in some embodiments according to the inven-
tion, walls 339 of the plate 314 act as over-stress stops,
preventing ground contacts 322 of second coaxial connector
halves 310 from deflecting to a point of permanent defor-
mation.

[0040] The coaxial probe interconnection system 100
described herein provides the ability to quickly and easily
assemble, repair or replace any portion of the system, while
reducing the likelihood of damage to other components of
the system. In particular, when a plurality of carrier assem-
blies 200 are engaged to probe holder assembly 300, a single
carrier assembly 200 containing a damaged component
(such a coaxial cable 212 or a first coaxial connector half
210) may be easily disengaged and removed from probe
holder assembly 300. While separated from probe holder
assembly 300, the carrier retainer 222 of the disengaged
carrier assembly is easily disengaged from carrier body 220,
such that a single first coaxial connector half 210 and
associated coaxial cable 212 may be further separated from
the remainder of the system, for example, to replace the
coaxial cable 212 or first coaxial connector half 210. It is
unnecessary to forcibly press or pull the component from its
carrier 200.

[0041] Similarly, if a coaxial probe connector 306 requires
repair or replacement, carrier assemblies 200 may be easily
removed from probe holder assembly 300 (so as not to
damage coaxial cables 212 and their associated connections)
and the defective or damaged coaxial probe connector 306
pressed out of probe holder 300. After work is completed on
probe holder assembly 300, the carrier assemblies 200 may
be re-mated with the probe holder assembly, and use of the
system resumed.

[0042] Although specific embodiments have been illus-
trated and described herein for purposes of description of the
preferred embodiment, it will be appreciated by those of
ordinary skill in the art that a wide variety of alternate and/or
equivalent implementations may be substituted for the spe-
cific embodiments shown and described without departing
from the scope of the present invention. Those with skill in
the chemical, mechanical, electro-mechanical, electrical,
and computer arts will readily appreciate that the present
invention may be implemented in a very wide variety of
embodiments. This application is intended to cover any
adaptations or variations of the preferred embodiments
discussed herein. Therefore, it is manifestly intended that
this invention be limited only by the claims and the equiva-
lents thereof.

1. A coaxial probe interconnection system comprising:

a carrier assembly containing a set of first coaxial con-
nector halves, each first coaxial connector half termi-
nated to an associated coaxial cable; and

a probe holder containing at least one set of coaxial probe
connectors, each coaxial probe connector comprising a
spring probe at a first end and a second coaxial con-
nector half at a second end, each second coaxial con-
nector half configured to slidably mate with a corre-
sponding first coaxial connector half.
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2. The system of claim 1, further comprising:

a plurality of carrier assemblies, each carrier assembly
containing a set of first coaxial connector halves; and

a plurality of sets of coaxial probe connectors contained
in the probe holder.

3. The system of claim 1, wherein each first coaxial
connector half has a mating direction, and wherein each first
coaxial connector half is inserted into the carrier assembly in
a direction transverse to the mating direction.

4. The system of claim 1, wherein the carrier assembly
comprises:

a carrier body having a plurality of channels, each channel
containing one of the set of first coaxial connector
halves; and

a carrier retainer engaged with the carrier body and
retaining the first coaxial connector halves within the
channels of the carrier body.

5. The system of claim 4, wherein each first coaxial
connector half comprises a longitudinal ground tube having
a transversely extending flange engaged with a mating slot
in the carrier body.

6. The system of claim 5, wherein longitudinal movement
of each ground tube within the carrier body is restrained by
the transversely extending flange engaged with the mating
slot in the carrier body.

7. The system of claim 4, wherein transverse movement
of each ground tube within the carrier assembly is limited by
the carrier retainer.

8. The system of claim 7, wherein a range of transverse
movement of each ground tube within the carrier assembly
is greater than a range of longitudinal movement of each
ground tube within the carrier assembly.

9. The system of claim 8, wherein transverse movement
of each ground tube is in the range of 0.005 to 0.025 inches.

10. The system of claim 8, wherein longitudinal move-
ment of each ground tube is in the range of 0.001 to 0.010
inches.

11. The system of claim 4, wherein the carrier retainer
comprises tapered openings for guiding the second coaxial
connector halves into alignment with the first coaxial con-
nector halves.

12. The system of claim 4, wherein the carrier retainer is
moveable with respect to the carrier body to align with the
second coaxial connector halves during mating of the first
coaxial connector halves and the second coaxial connector
halves.

13. The system of claim 12, wherein the carrier retainer is
linearly moveable with respect to the carrier body.

14. The system of claim 12, wherein the carrier retainer is
angularly moveable with respect to the carrier body.

15. The system of claim 1, wherein the first coaxial
connector halves comprise female connector halves, and
wherein the second coaxial connector halves comprise male
connector halves.

16. The system of claim 1, wherein each spring probe is
positioned adjacent a first face of the probe holder and
wherein each second coaxial connector half is positioned
adjacent a second face of the probe holder opposite the first
face.
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17. The system of claim 1, wherein each of the coaxial
probe connectors further comprises:

a conductive outer body;

a signal conductor centered within the conductive outer
body; and

an insulator separating the signal conductor from the

conductive outer body.

18. The system of claim 17, wherein the signal conductor
of each coaxial probe connector comprises a tubular mem-
ber, the tubular member removeably retaining the spring
probe in a first end and forming a signal pin for mating with
a signal socket contact of one of the first coaxial connector
halves at a second end.

19. The system of claim 18, wherein at least a portion of
the signal pin has a diameter smaller than a diameter of the
tubular member, and wherein the mating signal socket
contact has a diameter substantially the same or smaller than
the diameter of the tubular member.

20. The system of claim 17, wherein a majority of the
insulator is positioned closer to the conductive outer body
than to the signal conductor.

21. The system of claim 17, wherein the insulator com-
prises a tubular shell disposed circumferentially spaced
away from the signal conductor.

22. The system of claim 21, wherein the insulator com-
prises a structural dielectric material, and wherein the thick-
ness of the circumferentially disposed dielectric material
provides a desired effective dielectric constant for control-
ling a characteristic impedance of the interconnection sys-
tem.

23. The system of claim 21, wherein an interior surface of
the insulator includes a positioning element engaged with a
reciprocal positioning element on an outer surface of the
signal conductor.

24. The system of claim 23, wherein positioning element
of the insulator and the reciprocal positioning element of the
signal conductor axially locate and retain the signal conduc-
tor within the insulator.

25. A device comprising:

a plurality of coaxial probe connectors secured in a probe
holder, each of the plurality of coaxial probe connectors
comprising a spring probe positioned adjacent a first
side of the probe holder and a male coaxial connector
positioned adjacent a second side of the probe holder;
and

a plurality of female coaxial connectors, each one of the
plurality of female coaxial connectors engaged with a
corresponding one of the male coaxial connectors and
terminated to an associated coaxial cable.

26. The device of claim 25, further comprising a detach-
able carrier, the detachable carrier retaining a portion of the
plurality of female coaxial connectors in a pattern that
matches a pattern of a portion of the plurality of male coaxial
connectors.

27. The device of claim 26, wherein each of the plurality
of female coaxial connectors retained in the detachable
carrier are rotable about their longitudinal axis within the
detachable carrier.
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28. The device of claim 26, wherein the detachable carrier
is movable in a mating direction to selectively mate the
female coaxial connectors retained in the detachable carrier
with their corresponding male coaxial connectors.

29. The device of claim 28, wherein each of the plurality
of female coaxial connectors retained in the detachable
carrier is inserted into the detachable carrier in a direction
transverse to the mating direction.

30. The device of claim 29, wherein each of the plurality
of female coaxial connectors retained in the detachable
carrier are moveable in a direction transverse to the mating
direction.

31. The device of claim 29, further comprising a carrier
retainer removably secured to the detachable carrier, the
carrier retainer limiting movement of the retained female
coaxial connectors in the direction transverse to the engage-
ment direction.

32. The device of claim 25, further comprising a plurality
of detachable carriers, each detachable carrier retaining a
portion of the plurality of female coaxial connectors in a
pattern that matches a pattern of a portion of the plurality of
male coaxial connectors, wherein each of the plurality of
detachable carriers is independently movable in a direction
away from the second side of the probe holder to disengage
the female coaxial connectors retained in the detachable
carrier from their corresponding male coaxial connectors.

33. The device of claim 25, wherein the male coaxial
connector comprises:

a ground contact extending from a conductive outer body
of the coaxial probe connector to engage a shield
member of one of the plurality of female coaxial
connectors; and

a signal conductor axially aligned within the conductive
outer body, the signal conductor removeably retaining
the spring probe at a first end and forming a signal pin
for mating with one of the plurality of female coaxial
connectors at a second end.

34. The device of 33, further comprising an insulator
between the conductive outer body and the signal conductor,
the insulator positioned apart from the signal conductor
along a majority of the length of the signal conductor in an
impedance controlling relationship.

35. The device of claim 26, further comprising a elec-
tronic assembly mounted to the detachable carrier.

36. The device of claim 35, wherein the detachable carrier
is angularly moveable with respect to the electronic assem-
bly.

37. The device of claim 35, wherein the detachable carrier
is linearly moveable with respect to the electronic assembly.

38. The device of claim 25, wherein the male coaxial
connector is shrouded by the probe holder.



