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(57) Abrege/Abstract:
The invention relates to an HF test prod, comprising a housing (10) and a contact unit (12) for electrically contacting at least one

contact point of a specimen, wherein an HF coaxial line (14) that connects the housing (10) and the contact unit (12) electrically
and mechanically Is arranged between said housing unit and said contact unit, said line having an external conductor (16), an
Internal conductor (18) arranged coaxially to the external conductor (16), and a dielectric (20) arranged between the external
conductor (16) and internal conductor (18), characterized in that the external conductor (16) is designed as a hollow profile section
from a rigid, elastically deformable material, wherein the internal conductor (18) Is arranged coaxially to said hollow profile section
and the dielectric (20) is gas or vacuum.
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(57) Abstract: The invention relates to an HF test prod, comprising a housing (10) and a contact unit (12) for electrically contac-
ting at least one contact point of a specimen, wherein an HF coaxial line (14) that connects the housing (10) and the contact unit
(12) electrically and mechanically 1s arranged between said housing unit and said contact unit, said line having an external con-
ductor (16), an mternal conductor (18) arranged coaxially to the external conductor (16), and a dielectric (20) arranged between
the external conductor (16) and internal conductor (18), characterized in that the external conductor (16) 1s designed as a hollow

profile section from a rigid, elastically defos

low profile section and the dielectric (20) 1s gas or vacuum.

'mable material, wherein the internal conductor (18) 1s arranged coaxially to said hol-

(57) Zusammenfassung: Die Erfindung betrifft eine HF-Messspitze mit einem Gehause (10) und emner Kontakteinheit (12) zum
elektrischen Kontaktieren mindestens einer

[Fortsetzung auf der ndachsten Seite/



CA 02761235 2011-11-07

WO 2011/026608 A 1IN A0N V1 0 RO OO o

Kontaktstelle eines Priitlings, wobel zwischen dem Gehéduse (10) und der Kontakteinheit (12) eine diese elektrisch und mecha-
nisch verbindende HF-Koaxialleitung (14) angeordnet ist, die einen Aullenleiter (16), einen koaxial zum AuBlenleiter (16) ange-
ordneten Innenleiter (18) und ein zwischen Aul3enleiter (16) und Innenleiter (18) angeordnetes Dielektrikum (20) autweist, die da-
durch gekennzeichnet ist, dass der Aullenleiter (16) als Hohlprofil aus emem starren, elastisch verformbaren Werkstott ausgebildet
1st, wobei der Innenleiter (18) koaxial zu diesem Hohlprotil angeordnet 1st und das Dielektrikum (20) Gas oder Vakuum ist.
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HF test prod

The invention relates to an HF test prod comprising a housing and a contact unit for
electrically contacting at least one contact point of a specimen, wherein an HF coaxial line
that connects the housing and the contact unit electrically and mechanically is arranged
between the housing and the contact unit, said line having an external conductor, an
internal conductor arranged coaxially to the external conductor, and a dielectric arranged
between the external conductor and internal conductor, in accordance with the preamble of

clam 1.

In HF test prods of the aforementioned type, the contact unit, which possesses
corresponding contact elements, is used to establish an electrical contact with contact
points, such as a planar conductor structure, of a specimen, whereby a contact surface and
a contact force are necessary in order to establish the electrical contact. In order to allow a
predetermined contact force to be applied repeatedly, spring-loaded contact elements are
usually provided on the contact unit of the HF test prods. However, in the case of high
frequencies these contact elements must, for electrical reasons, be so short that a sufficient
spring travel is no longer available on the contact elements themselves.

A test prod of this type is known from the document US 2007/0159196 A1 in which
the HF line is designed in the form of a coaxial line. The coaxial line can thereby also
provide a spring function for the contacting of the contact unit. However, this has the
disadvantage that, due to a temperature-dependent length of the coaxial line, an impedance
and an electrical length which influences a phasing of a transmitted HF signal cannot be
maintained with the necessary accuracy. The coaxial line also displays a hysteresis when
ylelding and returning which additionally influences the electrical properties of the

contacting in an unforeseeable manner.

The invention is based on the problem of improving a test prod of the
aforementioned type such that a reliable contacting by the contact unit and reliable
transmission of the signal via the test prod is also achieved for applications involving high
frequencies of 110 GHz or more.
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According to the invention this problem is solved through a test prod of the
aforementioned type with the features characterised in claim 1. Advantageous
embodiments of the invention are described in the other claims.

According to the invention, in a test prod of the aforementioned type the external
conductor is designed as a hollow profile section made of a rigid, elastically deformabile
material, wherein the internal conductor is arranged coaxially to this holiow profile section,
wherein the dielectric is a gas or a vacuum.

This has the advantage that only the external conductor designed as a hollow profile
section performs a spring function for the contacting of the test prod, so that spring travel
and spring contact can be adjusted very precisely through a choice of the type, length and
thickness of the material for the hollow profile section. A hysteresis is effectively avoided
during the elastic deformation. In this way a precisely predetermined impedance and
electrical length of the HF coaxial line is achieved, wherein the impedance and electrical
length is largely independent of the spring travel and ambient temperature. The contact unit
itself now only needs to provide a height equalisation.

in a preferred embodiment, the HF line possesses at least two or more internal
conductors and/or external conductors.

A particularly good decoupling of the internal conductor from the spring function Is
achieved in that the internal conductor is arranged self-supportingly within the hollow profile
section over at least one predetermined section of the hollow profile section.

A stable fixing of the internal conductor within the hollow profile section is achieved in
that one end of the internal conductor is fixed to the housing and the other end is fixed to
the contact unit.

A particularly good signal transmission is achieved in that the internal conductor is
surrounded coaxially by the hollow profile section over its entire length between the housing
and the contact unit and is arranged at a distance from this.

In order to adjust predetermined electrical properties of the HF line, the internal
conductor and/or the hollow profile section forming the external conductor are polygonal,
rectangular, triangular, oval or round in cross section.
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A particularly good signal transmission is achieved in that the external conductor is

designed as a tube.

The invention is described in more detail in the following with reference to the

drawing, in which:

Fig. 1 shows a perspective view of a preferred embodiment of a test prod in

accordance with the invention,

Fig. 2 shows a sectional view of an HF conductor of a test prod in accordance
with the invention according to a preferred embodiment and

Fig. 3 shows a sectional view of an HF conductor of a test prod in accordance
with the invention according to a further preferred embodiment.

The preferred embodiment of a test prod in accordance with the invention
represented in Fig. 1 comprises a housing 10 and a contact unit 12 for the electrical
contacting of at least one contact point of a specimen (not shown). An HF coaxial line 14 is
arranged between the housing 10 and the contact unit 12 which connects these electrically
and mechanically.

As can be seen from Fig. 2, the HF coaxial line 14 possesses an external conductor
16, an internal conductor 18 arranged coanxially to the external conductor and a dielectric 20
Is arranged between the external conductor 16 and internal conductor 18. According to the
invention the dielectric 20 is a gas, in particular air or nitrogen, or a vacuum, and the
external conductor 16 is designed as a hollow profile section in the form of a tube with a
round cross section made of a rigid, but elastically deformable material. Accordingly, in
contrast to a conventional coaxial line, the dielectric does not perform a holding function for
the internal conductor 18 within the external conductor 16. The internal conductor 18 is
arranged self-supportingly within the rigid tube 16 i.e. over the entire length of the rigid tube
16, and the internal conductor 18 is spaced at a distance from the rigid tube 16 over the
length of the internal conductor 18 between the housing 10 and the contact unit 12, and no
supports are provided which support the internal conductor 18 against the rigid tube 186. In
order to mount the internal conductor 18, this is simply connected, mechanically and
electrically, with the housing 10 and the contact unit 12. In an alternative embodiment,
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which is not shown, supports may be provided.

The contact unit 12 possesses three contact elements 22 which each have free ends
for contacting contact points on a specimen and which are adapted to the frequency of the
HF signals which are to be transmitted via the test prod. The arrangement of three contact
elements 22 is simply exemplary. Two, four, five or more contact elements 22 can be
provided. For high frequencies, for example greater than or equal to 110 GHz, these
contact elements 22 are very short. Although these contact elements 22 can provide a
height equalisation between the contact points when placed on corresponding contact
points of a specimen, their length is no longer sufficient also to provide a corresponding and
repeatably identical contact pressure through a corresponding spring resilience from a
resting position when the test prod is placed on the specimen.

The design of the test prod in accordance with the invention makes it possible for the
spring function to generate a predetermined and repeatable contact pressure and provide a
contact surface between a contact point and a contact element 22 through the external
conductor 16 in the form of the tube. However, only the external conductor 16 is spring-
mounted, since through the self-supporting arrangement of the internal conductor 18 this is
substantially decoupled, mechanically, from the external conductor 16. This means that the
contact pressure is adjusted solely through a choice of the material for the external
conductor 16 as well as through its length, form and wall thickness.

If the dielectric is air or nitrogen, then the HF coaxial line 14 is an air line.

The external conductor 16 designed in accordance with the invention springs back
Into its resting position from a deflected position without hysteresis. Appropriate choice of
the material used for the external conductor 16 results in a low temperature sensitivity in
terms of the impedance and the electrical length of the HF coaxial line 14. The impedance
can be adjusted and maintained very precisely and only low losses occur.

The internal conductor 18 is represented with a round cross section by way of
example in Fig. 2. According to another embodiment, the internal conductor has a
rectangular cross section, as shown by way of example in Fig. 3.

This test prod in accordance with the invention can also be manufactured
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economically and to high precision in mass production and provides an impedance control,
such that low reflections occur on contacting, for example, a ptanar structure on a specimen
for measuring purposes. The contact elements 22 of the contact unit 12 are designed as a
coplanar line. The test prod in accordance with the invention is distinguished through
operating frequencies of 110 GHz and higher, wherein the impedance is substantially free
of dispersion over the entire coplanar conductor structure of the contact unit 12, i.e.
irrespective of the operating frequency. The freely spring-loaded design of the external
conductor 16 independently of the internal conductor 18 means that a high contact quality
between all conductors 22 of the coplanar conductor structure of the contact unit 12 and
corresponding contact points of a device which is to be tested is guaranteed, despite
contact elements 22 having a short spring travel insufficient for this purpose, whereby the
contact quality is not sensitive to the test prod being placed at an angle on the contact
points of a planar structure of a specimen. The insufficient spring travel of the contact
elements 22 arises due to the technical necessity of making these contact elements 22 very
short for use with HF signals of high frequency (greater than or equal to 110 GHz).
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Claims:

1. A high frequency (HF) test prod comprising:
a housing;
a contact unit for electrically contacting at least one contact point of a specimen;
a HF coaxial line connecting said housing and said contact unit electrically and
mechanically, said HF coaxial line arranged between said housing and said contact unit,
sald HF coaxial line Iincluding:
an external conductor;
an internal conductor coaxial with the external conductor, and
a dielectric comprising a gas or a vacuum between the external conductor and internal
conductor;
said external conductor comprising a hollow profile section in the form of an elastically
deformable tube from a rigid material performing a spring function for the contacting of the
test prod, the spring function generating a predetermined and repeatable contact pressure
between the at least one contact point and the contact unit, wherein the internal conductor
is arranged coaxially to said hollow profile section, the internal conductor being arranged
self-supportingly within the hollow profile section over at least one predetermined section of

the hollow profile section.

2. The HF test prod of claim 1, including one end of the internal conductor being
fixed to the housing and the other end fixed to the contact unit.

3. The HF test prod of claim 1, including the internal conductor being surrounded
coaxially by the hollow profile section over its entire length between the housing and the

contact unit, and arranged at a distance from the hollow profile section.

4. The HF test prod of claim 1, wherein the internal conductor comprises a

polygonal, rectangular, triangular, oval, or round cross section.

5. The HF test prod of claim 1, wherein the hollow profile section forming the
external conductor comprises a polygonal, rectangular, triangular, oval, or round cross

section.
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G. The HF test prod of claim 2, including the internal conductor being surrounded
coaxially by the hollow profile section over its entire length between the housing and the contact

unit, and arranged at a distance from the hollow profile section.

7. The HF test prod of claim 6, wherein the internal conductor comprises a

polygonal, rectangular, triangular, oval, or round cross section.

8. The HF test prod of claim 7, wherein the hollow profile section forming the

external conductor comprises a polygonal, rectangular, triangular, oval, or round cross section.
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