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Method of Contacting Integrated Circuit Components

in a Test System

DESCRIPTION
Field of the Invention

The present invention relates to a method of contacting integrated circuit components in a

test system and to a corresponding test system.

Prior Art

For testing the quality of integrated circuits components (ICs) the ICs are brought into
contact with a contactor body of an automatic test system to verify their function. Based
on the test results, the ICs may be sorted to make them available for packaging or other
applications. To do so, contactor bodies having contacting elements with contacting tips
for contacting the corresponding contact areas of an IC during the test. Test signals are

send via the contactor tips to the IC and response signals are received in return.

The contact areas / leads of ICs often comprise copper (Cu) having a coating with a
material such as nickel (Ni), palladium (Pd), gold (Au) or tin (Sn). When contacting the
contact areas / leads of ICs the contacting tips of the test system for testing the ICs for
proper function, with respect to the at high and/or low temperatures, for example, swarf is
generated due to the relative motion between the contacting tips of contactor springs and
the leads of the IC under test. The contactor tips partially abrade the coating of the leads.
This swarf accumulates on the contacting tips and oxidizes. The oxidized debris has a
low electrical conductance, resulting in an increase of the contact resistance. Such an

effect is particularly observed when testing ICs with leads having a pure tin coating.

This effect is disadvantageous and causes problems because it may lead to wrong test
results and/or causes dead time of the testing apparatus, for cleaning purposes or for

replacing the contactor bodies with the contacting tips.
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Description of the Invention

The problem underlying the present invention in view of the prior art is to provide a
method of contacting integrated circuit components in a test system overcoming the

disadvantages of contacting the ICs according to the prior art.

The above-mentioned problem is solved by the method of contacting integrated circuit

components according to claim 1.

The method of contacting integrated circuit components according to the invention
comprises the steps of providing an atmosphere comprising an inert gas; and contacting
contact regions (contact tips) of a contact socket with respective contacting areas of an
integrated circuit component to be tested, the contacting being performed in the provided

atmosphere comprising the inert gas.

This method according to the invention has the advantage that the atmosphere
comprising the inert gas reduces or avoids the oxidization of the abrasion debris on the
contacting tips of the contact socket. Accordingly, the contact resistance remains at a

lower level when compared to the same procedure under air atmosphere.

The inventive method can be developed such that the inert gas comprises at least one
gas selected from the group including nitrogen, carbon dioxide and the noble gases, in
particular from the group including nitrogen, helium, neon and argon, and wherein the
inert gas preferably comprises nitrogen. Each of these gases reduces the oxidization of
abrasion debris, in particular tin from tin-coated leads of ICs. In particular using nitrogen
is preferred, since this gas can be used for cooling the |ICs when performing low
temperature tests (below 20°C, down to -30°C), for mid-range temperatures tests (20°C to

42°C) and also for high temperature tests (42°C or more, up to 175°C).

According to another development, the atmosphere comprising an inert gas is provided
continuously. This has the advantage that the complete contacting procedure can be
performed under the atmosphere with the inert gas, such that the fraction of air, in

particular oxygen, in the provided atmosphere can be kept at a low level.
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The inert gas may, on the other hand, be provided repeatedly but only when necessary to
improve the conductivity at the tips of the contacting elements. Hence, tests may be
normally performed under air atmosphere interrupted with cycles of providing an inert gas

atmosphere until the contact resistance is reduced below a given threshold.

In a further development the inert gas has a temperature of at least 42°C, in particular a
temperature in the range of 42°C to 175°C, preferably in the range of 50°C to 175°C, most
preferably in the range of 100°C to 175°C. Accordingly, the inert gas atmosphere is

provided at temperature for conducting high temperature tests of ICs.

According to another development, the inert gas has a temperature of less than 42°C, in
particular in the range of -30°C to 20°C or 20°C to 42°C. The inert gas may thus be used

to cool the ICs under test to perform mid temperature and/or low temperature tests.

According to another development, the method comprises the further step of heating or
cooling the inert gas. Hence, the inert gas can be provided at a desired temperature by
heating or cooling it, depending on the initial temperature of the inert gas before heating or

cooling.

The above-mentioned problem is further solved by a contact socket for testing integrated

circuit components according to independent claim 7.

The contact socket for testing integrated circuit components according to the invention
comprises contact regions (contact tips), in particular contact springs each comprising a
contact region (contact tip), for contacting respective contacting areas of an integrated
circuit component; means for providing an atmosphere comprising an inert gas; wherein
the contact socket is configured to perform contacting of an integrated circuit component

in the provided atmosphere under operating conditions.

The contact socket may be further developed such that the means for providing an
atmosphere comprising an inert gas include at least one nozzle for directing a flow of inert
gas to the contact tips of the contact socket. Hence, the flow of the inert gas can be

concentrated to the points of contact of the contact socket and an IC.
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The contact socket may further comprise an inert gas chamber defining a space for the
atmosphere comprising an inert gas. This has the advantage that the atmosphere
comprising the inert gas is confined to a small volume and therefore reduces the total

amount of inert gas required.

The contact socket may be further developed such that the inert gas chamber comprises
a gas inlet for introducing the inert gas into the chamber and a gas outlet for discharging

the inert gas.

The invention further provides a contactor for contacting an integrated circuit component,
comprising the contact socket according to the invention or one of its developments, and a

contact holder for holding an integrated circuit.

The contactor may further comprise means for heating the inert gas and / or means for

cooling the inert gas.

According to another development of the contactor, the gas outlet and the gas inlet may
be interconnected outside of the chamber to provide a recirculation circuit for the inert

gas. The recirculation circuit further reduces the required amount of inert gas.

The invention also provides a test system for testing integrated circuit components,
comprising a contactor or a plurality of contactors according to the invention or one of its
developments, in particular, and may further comprise a handler for feeding integrated

circuit components to the contactor or the plurality of contactors.

According to another development, the integrated circuit components may be provided as
parts of a test strip including a plurality of separate integrated circuit components or the
integrated circuit components may be provided as parts of a waver probe including a

plurality of integrated circuit components.

The advantages of the test system and its developments correspond to the advantages

given above for the method according to the inventions and its developments.
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Further features and advantages of the present invention will be described in the following
with reference to the figures, which illustrate only examples of embodiments of the present
invention. The illustrated and described features may be suitably combined with each
other.

Brief Description of the Drawings

Fig. 1 illustrates a test system according to the prior art.

Fig. 2 ilustrates an embodiment of the contact socket according to the invention.

Fig. 3A;B;C;D illustrate another embodiment of the invention.

Fig. 4 illustrate a further embodiment of the invention.
Fig. 5 illustrates a test result when performing the method according to the
invention

Description of the Embodiments

Figure 1 shows a test system / contactor according to the prior art.

The test system 100 has a contact socket 110 having contact elements 120 with
contacting tips 125 for contacting respective contact areas (e.g. leads) 135 of an
integrated circuit 130 during a test. The IC 130 is placed in the test system 100 and
moved towards the contact socket 110 (arrow down) until the tips 125 of the contacting
elements (e.g. springs) are in contact with the leads 135 of the IC 130. After the test has
been performed the IC 130 is lifted (arrow up), can be removed and be replaced with the
next IC to be tested. Due to the slight relative movement between the tips 125 and the
leads 135, portions of tin are scraped of the leads 135 and may cover the tips 125. This tin

chemically reacts with the oxygen in the surrounding air and oxidizes forming a layer of
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debris 140 on the tips 125. This oxidized tin has a high electrical resistance, which may
lead to a malfunctioning of the test system 100. The contact resistance can be easily
measured by applying a particular voltage while measuring the current through the contact
elements 120. Internal tests performed by the applicant have revealed that nitrogen may
preferably be used for temperature tests of ICs below 42°C, in particular also for the range

of 20°C to 42°C as the conditioning of nitrogen can be better controlled than that of air.

Figure 2 shows an embodiment of a contact socket according to the invention.

The test system 200 according to the invention comprises similar components as the test
system according to Fig. 1. The corresponding reference numbers for similar components
are increased by 100. The test system 200 further comprises means 250 for providing an
atmosphere comprising an inert gas, and in this embodiment the inert gas is N,. The
means 250 may be formed of a line 250 for conducting the nitrogen to a nozzle at the end
of the line 250. The test system 200 is configured such that the contact tips 225 of the
contact socket 210 of the test system 200 are contacting respective contacting areas 235
of an integrated circuit component 230 to be tested, and the test system 200 is configured
to perform the contacting in the provided nitrogen atmosphere under operating conditions.
The nitrogen atmosphere suppresses the oxidization of the debris which occasionally falls
off the tips 225, for example during the next contacting cycle. A contactor comprising the
contact socket 210 of this embodiment may further comprise heating means that may heat

the nitrogen gas to perform a high temperature function test of the IC 230.

Figure 3 A; B; C; D illustrate another embodiment of the invention.

The contact socket 310 according to this embodiment of the invention comprises similar
components as the contact socket 210 according to Fig. 2. The corresponding reference
numbers for similar components are increased by 100. Figure 3A is a plan view on the
contact socket 310. Fig. 3B is a cross sectional view along line C-C in Fig. 3A. Fig 3C is
perspective view of the contact socket 310 and Fig. 3D illustrates the flow of inert gas
around the contact sites. In all views an IC 330 is located in the contact socket with IC
leads 335 contacting respective contact springs 320 of the contact socket 310. Nozzles
350 are provided in the contact socket 310 for directing the flow of inert gas (e.g. nitrogen)

to the contacting sites.
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Figure 4 illustrate a further embodiment of the invention.

In Figure 4, additionally to the embodiment of Figure 3, an inert gas chamber 470 is
provided. Moreover, a gas inlet 471 and a gas outlet 472 are provided. Accordingly, a
limited volume has to be filled with inert gas and further, optionally a circular flow of inert

gas can be implemented, further reducing the consumption of inert gas.

Figure 5 shows test results when performing the method according to the invention when

compared with the method according to the prior art.

Figure 5 shows a test performed at a representative contacting site CS4 of a contactor in
a test system. The vertical axis represents the resistance in Ohm and the horizontal axis
represents the number of contacted ICs. Inert gas (Nitrogen) or air is supplied at a
temperature of 125°C. When air is supplied, the contact resistance increases and then
shows statistical changes, however, always at a level that significantly causes problems
for performing the desired test. In contrast, when nitrogen is supplied and the contacting
of the tips of the contactor and the leads of the ICs is performed in a nitrogen atmosphere,
the contact resistance remains at a low level that does not influence the test. First a
nitrogen atmosphere is provided until the 280" contacting, second an air atmosphere is
provided from the 281 until the 920" contacting, and finally again a nitrogen atmosphere
is provided from the 921 contacting onward. It is evident that even when oxidized debris
increasing the contact resistance has already been present, there is a recovery to a low

contact resistance when the nitrogen gas is supplied.



CLAIMS

1. A method of contacting integrated circuit components, comprising the steps of:

providing an atmosphere comprising an inert gas;

contacting contact regions, in particular contact regions of contact springs, of a
contact socket with respective contacting areas of an integrated circuit component to
be tested, the contacting being performed in the provided atmosphere comprising the

inert gas;

wherein the atmosphere comprising an inert gas is provided continuously.

2. The method of claim 1, wherein the inert gas comprises at least one gas selected
from the group including nitrogen and the noble gases, in particular from the group
including nitrogen, helium, neon and argon, and wherein the inert gas preferably

comprises nitrogen.

3. The method of one of claims 1 to 2, wherein the inert gas has a temperature of at
least 42°C, in particular a temperature in the range of 42°C to 175°C, preferably in
the range of 50°C to 175°C.

4. The method of one of claims 1 to 2, wherein the inert gas has a temperature of less
than 42°C.
5. The method of one of claims 1 to 4, further comprising the step of heating the inert

gas and/or further comprising the step of cooling the inert gas.
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A contact socket for contacting an integrated circuit component, the contact socket

comprising:

contact regions, in particular contact springs each comprising a contact region, for

contacting respective contacting areas of an integrated circuit component;
means for providing an atmosphere comprising an inert gas, the inert gas comprising
a gas inlet for introducing the inert gas into the chamber and a gas outlet for

discharging the inert gas;

wherein the contact socket is configured to perform contacting of an integrated circuit

component in the provided atmosphere under operating conditions.

The contact socket of claim 6, wherein the means for providing an atmosphere

comprising an inert gas include at least one nozzle for directing a flow of inert gas to

the contact tips of the contact socket.

The contact socket of claim 6 or 7, further comprising:

an inert gas chamber defining a space for the atmosphere comprising an inert gas.

A contactor for contacting an integrated circuit component, comprising:

the contact socket of one of claims 6 to 8; and

a contact holder for holding an integrated circuit.

The contactor of claim 9, further comprising:

means for heating the inert gas and / or means for cooling the inert gas.
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The contactor of claim 9 or 10, wherein the gas outlet and the gas inlet are
interconnected outside of the chamber to provide a recirculation circuit for the inert

gas.

Atest system for testing integrated circuit components, comprising:

a contactor or a plurality of contactors according to any one of claims 9 to 11, in
particular, further comprising a handler for feeding integrated circuit components to

the contactor or the plurality of contactors.

The test system of claim 12, wherein the integrated circuit components are provided
as parts of a test strip including a plurality of separate integrated circuit components
or wherein the integrated circuit components are provided as parts of a waver probe

including a plurality of integrated circuit components.
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