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Test Adapter Configuration

Field

The invention relates to the field of testing communication devices
and, particularly, to a test adapter configuration to perform such testing.

Background

In order to ensure high quality and to reduce failures of
manufactured communication devices, e.g. mobile phones, various testing
processes are carried out on a production line. A testing station operates in
production lines or as a stand-alone station in a product development
environment. A testing cell tests various interfaces of communication devices,
such as radio frequency communication, audio and user interfaces. All
functions of the testing cell needed for the testing processes are typically
automated.

Different devices under test (DUT) have different features to be
tested, such as displays, keypads, various test pads and sockets, cameras,
speakers, microphones, antennas, sensors, vibration, power, data transferring
interfaces, and other interfaces (charger, audio sockets, etc.). Also, different
DUTs have different alignment, positioning and fixing possibilities because of
their different shapes and different locations of keypads, etc. In order to enable
testing of different DUTs with the same testing station, test adapters are used.

A test adapter is a DUT-specific component which functions as an
adapter between the testing station and the DUT of a specific type. In general,
the test adapter comprises a base plate and two basic interfaces arranged on
the base plate. The first interface is a DUT interface with all alignment,
positioning and locking components (mechanical interface). The second
interface is a testing station interface with its own locating and locking
elements and with all necessary electrical, RF and pneumatic connectors
needed for testing the DUT. The DUT interface is customizable and depends
on the DUT. This customizable part with the DUT interface and the base plate
is called a product-specific part of the test adapter. The testing cell interface of
the test adapter may be common to all test adapters and, therefore, it may be
referred to as a common part.

DUTs become more functional, as the technology advances. This
results in an increase in the number of test features and parts used in test
adapters. Depending on the DUT, test adapters have a various number of
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brackets, test probe holders, different couplers with ground boxes and their
own fixing brackets, screws, pneumatic actuators, etc. Accordingly, the number
of electrical wires, pneumatic tubes, connection elements to connect additional
testing parts, e.g. an antenna coupler and test probes, etc. increases. This
increase in the number of testing elements to be connected to the test adapter
before the testing can be started results in an increased size of the test
adapter, and connecting the numerous wires, tubes, and connection elements
to the test adapter is very time-consuming and slows down the testing process.
Accordingly, the testing process and the performance of the testing station and
the whole production line need improvement.

Brief description

An object of the present invention is to reduce the number of wires
needed to connect a testing station with a product-specific part of a test
adapter. This object is achieved by providing a base plate for a test adapter for
use in a testing station of a production line, the base plate establishing an
electric connection between the testing station and the product-specific part.

According to an aspect of the present invention, there is provided a
base plate for a test adapter as specified in claim 1.

According to another aspect of the present invention, there is
provided a test adapter as specified in claim 11.

According to another aspect of the present invention, there is
provided a testing station as specified in claim 12.

According to yet another aspect of the present invention, there is
provided a production line as specified in claim 13.

Embodiments of the invention are defined in the dependent claims.

List of drawings

Embodiments of the present invention are described below, by way
of example only, with reference to the accompanying drawings, in which

Figure 1 illustrates the structure of a test adapter according to an
embodiment of the invention;

Figure 2 is a schematic diagram illustrating a base plate of the test
adapter illustrated in Figure 1;

Figure 3 is a side view of the test adapter of Figure 1, and

Figure 4 illustrates a testing process for testing a device under test
by using the test adapter according to an embodiment of the invention.
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Description of embodiments

The following embodiments are exemplary. Although the
specification may refer to “an”, “one”, or “some” embodiment(s) in several
locations, this does not necessarily mean that each such reference is to the
same embodiment(s), or that the feature only applies to a single embodiment.
Single features of different embodiments may also be combined to provide
other embodiments.

As mentioned above, a problem of prior art solutions is the amount
of electrical wires that have to be connected to the product-specific part every
time the product-specific part (or the whole test adapter) is changed. The
present invention overcomes this problem by providing a test adapter
comprising a base plate for connecting a product-specific part and a common
part to each other, wherein the base plate is a printed wiring board arranged to
couple signals from the common part to a device under test (DUT). The DUT
may be a wireless communication device, such as a mobile phone.

Figure 1 illustrates an embodiment of the test adapter. The test
adapter comprises a common part 3 and a product-specific part 4. The
product-specific part 4 is built on a base plate 1. The base plate 1 is a printed
wiring board (PWB), wherein the wiring is used to route electrical connections
from a connector 20 to elements of the product-specific part 4. The printed
wiring may be arranged to transfer all electric signals between the common
part (and/or the testing station) and the product-specific part. The base plate
illustrated in Figure 1 comprises only one connector 20, but the number of
connectors may also be higher, depending on the number of electric
connections needed, placement of the elements of the product-specific part 4
on the base plate 1, etc. Additionally, the base plate may comprise an antenna
12 arranged as printed wiring on the base plate 1 and arranged to couple radio
signals to the DUT.

The elements of the product-specific part 4 may comprise a
receiving element 14 on which the DUT is to be disposed for testing, a
supporting element 16 arranged to support the DUT disposed on the receiving
element 14, and locking elements 13 configured to lock the DUT to its place.
Additionally, the product-specific part 4 may comprise test probes 15 detecting
the presence and positioning of the DUT (product presence sensors), audio
sensors for detecting audio signals produced by the DUT, etc. Moreover, the
product-specific part 4 may comprise positioning elements for guiding the
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positioning and movement of pneumatic actuators. The pneumatic actuators
may be connected to the common part 3. Furthermore, the product-specific
part may comprise testing elements 17 arranged to apply signals to the DUT
and receive signals from the DUT through a signaling connection established
with the DUT. According to an embodiment of the invention, at least some of
the probes may be embedded on the base plate 1.

As can be seen, the product-specific part 4 is detachably connected
to the common part 3 with locking components 21 and locating components 22
disposed on the base plate 1 and in the common part. As illustrated in Figure
1, the locating components 22 may be realized by alignment holes or recesses
in the base plate 1 and protrusions or pins in the corresponding parts of the
base plate. The locking components 21 may be realized by quick-disconnect
couplers, e.g. plugs arranged on the base plate 1 that are inserted into their
counterparts in the common part 3 and twisted to lock the base plate 1 and the
product-specific part 4 to the common part 3. As described above, electrical
connections between the common part 3 and the product-specific part 4 are
established through the connectors 20 arranged on the base plate 1 and the
common part. Obviously, the connectors 20 are counterparts to enable the
electrical connection.

As a consequence, the base plate 1 and the product-specific part 4
may be easily detached from the common part every time the DUT type is
changed. All that needs to be done is to open the locking components 21 and
to remove the product-specific part 4 and the base plate 1.

The common part 3 comprises a base frame 31 and interfaces to
connect the common part 3 to the product-specific part and to the testing
station (not shown) carrying out the testing of the DUT. The base frame may
be arranged to enable a mechanical connection to the product-specific part, as
described above, and to the testing station. The mechanical connection
between the common part 3 and the testing station may be implemented in any
manner known in the art. For example, the common part 3 may be a drawer
type of a component comprising grooves on the both sides of the common part
3, as illustrated in Figure 1, and the common part 3 may be inserted into a
drawer type of a testing station. The electrical connections between the
common part 3 and the testing station may be established through one or more
electrical connectors 33, 34, and 35. Figure 1 illustrates three electrical
connectors 33 to 35, but the number and location of the connectors may
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naturally depend on the implementation. Additionally, the common part 3 may
comprise pneumatic connectors 32 connected with pneumatic tubes to the
testing station on one side and to the product-specific part 4 on the other side.
The common part may also comprise pneumatic actuators to conduct
determined test procedures.

Figure 2 illustrates an exemplary layout of the base plate 1
illustrated in Figure 1. Figure 2 illustrates a connector 200 corresponding to the
base plate part of the connector structure 20 illustrated in Figure 1, locations
210, 212, 214, 216, and 218 for the elements 13 to 17 of the product-specific
part 4 and printed wiring 202 forming electric wiring from the connector 200 to
the locations of the elements of the product-specific part 4. The base plate 1
may also comprise a radio frequency (RF) connector 204 for the antenna 12 to
enable transfer of radio signals between the testing station and the antenna
12. The RF connector 204 may be a BNC connector, e.g. 50- or 75-ohm
connector, arranged to receive a coaxial cable transferring the RF signals.

As mentioned above, one or more sensors used in testing the
device under test may be embedded on the base plate. The one or more
sensors may comprise at least one of the following sensors: a product
presence check sensor, actuator position sensor, light sensor for testing
display units, vibration sensor for testing the vibration of the DUT (particularly a
mobile telephone), etc. The sensors may be soldered on housings in the base
plate, and the base plate may comprise wiring from the housing to the
connector structure to enable transfer of electric signals.

The base plate 1 may be initially provided without the product-
specific elements 14 to 17, i.e. as comprising the printed wiring establishing
the routing of signals from the connector 200 to the locations 210 to 220 and
the antenna 12. The connectors 200 and 204 may also be provided on the
base plate 1. As a consequence, the base plate 1 may be arranged to be
specific for a given type of product-specific part. Due to the different physical
sizes and different placement of components of the DUTs the product-specific
part may be different for each DUT. As a consequence, the base plate may
also be different for each product-specific part.

However, the base plate 1 may provide a housing for all possible
testing elements, but only those testing elements related to the test procedures
to be applied to the product may be attached to the base plate 1. Accordingly,
the product-specific part 4 may be custom-built on the base plate 1 according
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to the test procedures to be carried out. Since the product-specific part 4 is
built on the base plate 1, the base plate may be understood to be included in
the product-specific part.

Figure 3 illustrates a side view of the base plate 1 and the product-
specific part 4 illustrated in Figure 1. Figure 3 also illustrates the RF connector
2 in more detail.

Next, let us consider a testing process for testing the DUT when
using the test adapter according to an embodiment of the invention with
reference to Figure 4. The process starts in block 400. Let us consider that a
common part of the test adapter according to an embodiment of the invention
is connected to a testing station, but no product-specific part is yet connected
to the common part. In block 402, a product-specific part is attached to the
common part. The type of product-specific part connected to the common part
is determined according to the type of DUT to be tested next. Block 402 may
comprise locating the product-specific part on the common part and locking it
to the common part, as described above. As illustrated in Figure 1, the
connectors 20 establishing the electric connection between the common part
and the product-specific part automatically connect upon locking the product-
specific part to the common part. Additionally, an RF signal cable may be
connected to the RF connector 204.

Upon completion of block 402, the testing station is ready for testing
the DUTs. In block 404, a DUT is positioned on the product-specific part.
Positioning the DUT may comprise placing the DUT on a support in the
product-specific part and locking the DUT to its position with the locking
elements 13 of the product-specific part. Additionally, a signaling connection
may be established between the DUT and the testing station through the
testing elements 17. When the product presence sensors 15 detect that the
DUT is firmly positioned and the testing elements 17 indicate the signaling
connection, the process moves to block 406.

In block 406, the testing station performs test procedures on the
DUT. The test procedures may comprise transfer of signals between the
testing station and the DUT through the signaling connection established
through the wiring on the base plate (block 407). Accordingly, test signals may
be transferred through the connector 200 to the elements of the product-
specific part configured to test the DUT. The test procedures may also
comprise transfer of RF signals between the testing station and the DUT
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This way, radio communication properties of the DUT may be tested.

When block 406, i.e. the testing of the DUT, has been completed,
the procedure moves to block 410 in which the DUT is removed from the
product-specific part. In block 412, it is determined whether a new type of DUT
or the same type of DUT is to be tested next. If testing of the same type of
DUTs is continued, the procedure moves to block 404, in which a new DUT is
positioned on the product-specific part. Otherwise, the procedure moves to
block 414, where the product-specific part attached to the common part in
block 404 is removed, and the procedure returns to block 402, in which
another product-specific part is attached to the common part.

Implementing the base plate of the product-specific part as a printed
wiring board replaces the need for electrical wires for connecting the testing
station to the product-specific part and the DUT. This reduces the amount of
‘passive’ electric wires in the test adapter and saves space to other testing
elements. Accordingly, more ‘active’ testing elements, such as probes,
actuators, etc., may be introduced to the same space due to the space freed
by the removal of electrical wires. Additionally, production and testing time of
the DUT is reduced, which results in improved efficiency of the whole
production line comprising the testing station and the test adapter according to
an embodiment of the invention.

Moreover, implementing the antenna as a part of the wiring of the
base plate, no additional antenna elements connected to the product-specific
part with a connection PWB, for example, are needed. As a consequence,
space is saved and time for assembling the product-specific part is further
reduced.

It will be obvious to a person skilled in the art that, as technology
advances, the inventive concept can be implemented in various ways. The
invention and its embodiments are not limited to the examples described
above but may vary within the scope of the claims.
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Claims

1. A base plate (1) for a test adapter configured to enable testing of
various devices in a testing station, the base plate comprising:

a first interface configured to connect to a product-specific part (4)
configured to receive and test a specific type of device under test; and

a second interface configured to connect to a common part (3)
comprising testing elements common to various devices under test,

characterized in that the base plate (1) is a printed wiring
board arranged to couple signals from the common part (3) to the device under
test.

2. The base plate of claim 1, wherein the wiring of the base plate (1)
is arranged to couple the signals from the common part (3) to the device under
test directly and/or through the product-specific part (4).

3. The base plate of claim 1 or 2, wherein the printed wiring board is
arranged to route electrical connections from the common part (3) to testing
elements of the product-specific part (4) used to testing a given device under
test.

4. The base plate of any preceding claim, wherein the wiring of the
base plate (1) is arranged to couple a radio frequency signal to the device
under test through an antenna (12) embedded in the base plate.

5. The base plate of claim 4, wherein at least part of the antenna is
part of the printed wiring of the base plate.

6. The base plate of any preceding claim, wherein the base plate is
detachably connectable to the common part.

7. The base plate of claim 6, wherein the base plate is detachably
connectable to the common part with quick-disconnect coupling.

8. The base plate of claim 6 or 7, wherein the base plate is
connectable to an electric connector of the common part with a connector
counterpart (200) disposed in the base plate.

9. The base plate of any preceding claim, wherein one or more
sensors used in testing the device under test is embedded on the base plate.

10. The base plate of claim 9, wherein the one or more sensors
comprise at least one of the following: a product presence check sensor,
actuator position sensor, audio sensor, light sensor, vibration sensor.

11. A test adapter for testing a device in a testing station,
comprising:
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the base plate according to any one of claims 1 to 10;

a product-specific part arranged on the base plate and configured to
receive and test a specific type of device under test; and

a common part connectable to the base plate and comprising

5 testing elements common to various devices under test.

12. A testing station for testing a device, comprising the test adapter
according to claim 11.

13. A production line of a device, comprising the testing station
according to claim 12.
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