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Automated Test Equipment for Testing a Device Under Test and Method for Testing
a Device Under Test

Description

Field of Invention

Embodiments of the present invention relate to an automated test equipment for testing a
device under test. Further embodiments of the present invention relate to a method for
testing a device under test.

Background of the Invention

The cost of test is a critical economic aspect for semiconductor manufacturers and
semiconductor test companies (test houses) and thus a key competitive value for automated
test equipment (ATE). The cost of electrical energy is becoming an increasingly important
portion of the overall test costs, since integrated semiconductor devices (IC) increase in
speed, transistor count and system complexity with the constant achievements of modern
semiconductor technology. The consequence is a similarly growing demand in speed,
accuracy and parallelism combined with a demand for more flexibility and broader
application coverage for testing these ICs on ATE. Such a demand is currently satisfied at
the expense of a significant increase in power consumption for operating ATE and its
related infrastructure.

The competitive operation of a test floor containing many ATE is only possible when the
equipment can be adapted quickly to a large portfolio of devices and applications.
Therefore ATE requires the presence of a flexible pool of many configurable tester
subunits. With respect to the time critical management of production the stability of ATE
on a test floor in terms of functionality and accuracy is essential. In the past the stability
was ensured by keeping ATE all time powered with all its resources and infrastructure
fully active, resulting in a growing cost for the electrical energy supplied to the ATE. In
addition, since the thermal management system of ATE also shows increasing thermal
output energy to maintain stable temperature conditions for precise operation. This energy
in turn needs to be transported out of the production building spending additional energy.

Therefore a growing amount of energy consumption is observed for the air conditioning of
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the test floor buildings and the heat exchangers of global cooling units on the production
plants. This energy also contributes to a constantly growing cost of test.

Also in those countries where mass production of semiconductors is predominantly found,
an increasing consciousness for environmental protection is emerging, particularly in
presence of the global warming discussion all over the world. Therefore it can be observed
that the decision on what production equipment is used / purchased is more and more
influenced by governmental programs and local legislation aiming at a transition to more
environmentally compatible, but also more costly ways of producing electrical energy as
well as by the higher energy taxes. This means that the more and more inevitable use of so
called “green” energy will be an additional driver for higher cost of test even in Asian
production sites. The reaction of the semiconductor industry is therefore a much stronger
focus to low energy consumption of manufacturing equipment than what we saw in the
past.

A more consumption-aware power control is further justified by frequently occurring
stability issues in the power supply network of a production environment. The energy
capacity of the supply network is often close to the limits and overload situations can’t be

resolved quickly when the equipment constantly maintains its full power demand.

Hence, there is a need for a reduction of the power consumption of an automated test
equipment which would help to avoid or to recover from overload situations and therefore
would help to both stabilize production and to increase the MTBF (mean time between

failure) of an automated test equipment.

Background of the Invention

It is an objective of the present invention to provide a concept which allows for a more

power-efficient testing of a device under test.
This objective is solved by the subject matter of the independent claims.

Further advantageous modifications of the present invention are subject of the dependent
claims.
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An embodiment of the present invention provides an automated test equipment for testing
a device under test. The automated test equipment comprises a control unit and a plurality
of tester subunits. The control unit is configured to put the plurality of tester subunits in a
state of lower activity (compared to a state of higher activity) in dependence on a current
demand on the tester subunits.

It has been found by the inventors that a more power-efficient concept for testing a device
under test can be provided when an automated test equipment for testing such device under
test comprises a control unit which is configured to put resources which are currently not
needed (on which there is currently no demand) in a state of lower activity when compared
to a state of higher activity in which such a tester subunit is in conventional systems
typically operated, even if there is currently no demand for such a tester subunit. Hence,
the inventors have found that it is advantageous to put tester subunits which are currently
not needed in a state of lower activity in which these tester subunits typically consume less
current than in a state of higher activity. By putting tester subunits which are currently not
used or not needed (e.g. for performing a certain test on the device under test) into a state
of lower activity a current consumption of these tester subunits can be dramatically
reduced without losing any functionality of the automated test equipment.

According to further embodiments of the present invention the control unit is configured to
put tester subunits which are currently in the state of lower activity in a state of higher
activity, for example, when these tester subunits are currently needed, e.g. for performing a
test program. To summarize, according to embodiments of the present invention, it can be
achieved that only these tester subunits are in a state of higher activity (in which they
consume more power or current when compared to a state of lower activity) which are
currently needed (on which there is currently a demand) or which can’t be put in such state

of lower activity because of safety reasons or specification reasons.

According to further embodiments of the present invention, the control unit is configured
to run a test program and to control based on the test program the plurality of tester
subunits. Furthermore, the control unit is configured to derive the current demand on the
tester subunits based on a current utilization of the plurality of tester subunits in the test
program. Hence, the control unit is configured to automatically (without the need for any
instructions in the test program or test program code) determine the utilization of the tester
subunits and to derive based on this determined utilization if there is a current demand on a
certain tester subunit and to put this tester subunit into its state of lower activity, when
there is currently no demand on this certain tester subunit. In other words, according to the

embodiments of the present invention the power consumption of a tester subunit can be
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controlled automatically by the automated test equipment without any manual user input or
user control. Nevertheless, according to further embodiments, the control unit may also be
configured to receive a user input signal based on which the control unit puts one or more
of the plurality of tester subunits into a state of lower activity.

By having the automated detection of the utilization of the tester subunits and by
automatically putting tester subunits into a lower state of activity or into a higher state of
activity (e.g. when the tester subunits are currently needed) the test program can be free of
any instruction, which instructs the control unit to put one or more of the plurality of tester
subunits into the state of lower activity. Hence, the responsible user who creates the test
program does not have to take care of the reduction of power consumption of the tester
subunits by manually placing unneeded tester subunits into a state of lower activity, as this
is already performed automatically by the control unit of the automated test equipment
while running the test program. Furthermore, existing test programs which are
programmed for conventional automatic test equipment don’t have to be changed to benefit
from the new automatic test equipment as the control unit can automatically derive the
utilization of the tester subunits from the test program and put the tester subunits into the

state of lower activity which are currently not needed or not used.

A state of lower activity can be, for example, a state in which the tester subunit consumes
less power when compared to a state of higher activity (e.g. in which the tester subunits
perform the test on the device under test) but in which the tester subunit is still activated.
Furthermore, a state of lower activity can also be a state in which the tester subunit is

completely deactivated (and consumes no current at all).

The inventors have found that when a tester resource or a tester subunit is put into a state
of lower activity (a low power state or when it is deactivated) because there is currently no
need to supply power to the tester subunit, its ability to perform according to certain
specifications (to perform inside given specification limits) after turning on the tester
subunit (after putting the tester subunit into a state of higher activity) may be affected.
Therefore, the control unit can be configured to process specifically generated status
information received from the tester subunits and related to the accuracy of the tester
subunits. This status information may be produced from a plurality of sensors and
parameters supplied by the operating system or stored in the hardware. In dependence on
the user input and/or factory supplied information the control unit can either keep the tester
subunit in the in-specification-state (inside the specification limits) with a minimum of
power supplied or the control unit ensures that the tester subunit attains the in-

specification-state after being activated for operation (after being put into a higher state of
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activity) in a given amount of time. According to further embodiments the control unit may
be configured to delay a start of the test program until all required tester subunits that
signal that they operate within their specification limits (that they are in the so-called in
spec state) to the control unit.

Furthermore, the control unit can be configured to put at least some of the plurality of
tester subunits in different states of lower activity in dependence on the type of the tester
subunit. Furthermore, at least one of the different states of lower activity can be a state in
which a tester subunit, when it is put into the state remains in its specification limits.
Another state of lower activity may be a state in which the tester subunit gets outside its
specification limits but is capable of getting back into its specification limits after being put
back into the state of higher activity. For the case in which the tester subunit gets out of its
specification limits, the control unit can wait until this tester subunit is in its specification
limits after putting this tester subunit in the state of higher activity before it performs an
instruction of the test program on this tester subunit. Hence, it is ensured that the test
program is not started or continued on this tester subunit before the tester subunit is again
within its specification limits.

According to further embodiments, a further way of ensuring that only tester subunits are
used for performing a test on the device under test is that the control unit is configured to
scan the test program for an upcoming tester subunit utilization and to put a tester subunit,
which, when being in the state of lower activity went out of its specification limit, into the
state of higher activity before this tester subunit is needed for performing an instruction of
the test program, such that when the instruction is to be performed afterwards this tester
subunit is already back in its specification limits. In other words, the control unit can be
configured to scan the test program in advance for an upcoming resource utilization and
can put tester subunits which need a certain amount of time to get back in their
specification limits into the state of higher activity already before the tester subunits are
needed such that, when the tester subunits are needed afterwards, they are already in their
specification limits. This has the advantage that the control unit does not have to pause the
test program and to wait until a tester subunit, which was in a state of lower activity is back
in its specification limits.

Hence, some embodiments of the present invention relate to an automated integrated
circuit tester with the particular property of having a specific power control system to
lower or to minimize the power consumption during operation and in an idle state.
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Furthermore, further embodiments of the present invention are also related to a method to
either allow the manual user control of power consumption or to have the power
consumption to be controlled automatically by the automatic test system, for example,
according to user guidelines. Further embodiments of the present invention are also related
to a method of generating specific information to indicate the status of a tester resource (or
of a tester subunit) with respect to its accuracy specifications, which for example, may be
given by the manufacturer of the automatic test equipment. Such a resource status
detection (which may be understood as detection if a tester subunit is within its
specification limits) can go far beyond just protecting the tester subunit from destruction

by simply measuring a temperature.

Further embodiments of the present invention relate to a method and a computer program
for testing a device under test.

Short Description of the Figures

Embodiments of the present invention will be described in more detail using the
accompanying figures in which;

Fig. 1 shows a block schematic diagram of an automated test equipment according
to an embodiment of the present invention;

Fig. 2 shows a structure of a chip tester or automated test equipment according to

an embodiment of the present invention with power consumption control;

Fig. 3 shows a flow diagram of a method for testing a device under test according

to an embodiment of the present invention; and

Fig. 4 shows an overview of an exemplary implementation of the concept of the
present invention.

Detailed Description of Embodiments of the Present Invention

Before embodiments of the present invention are described in detail, it is to be pointed out
that the same or functionally equal elements are provided the same reference numbers and
that a repeated description of elements having the same reference numbers is omitted.
Hence, descriptions provided for elements having the same reference numbers are mutually
exchangeable.
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Fig. 1 shows a block schematic diagram of an automated test equipment 100 (ATE 100) for
testing a device under test 101 according to an embodiment of the present invention.

The automated test equipment 100 comprises a control unit 103 and a plurality of tester
subunits 105a-105d. Although in the example shown in Fig. 1 the automated test
equipment 100 comprises four tester subunits 105a-105d, this number of tester subunits
may be arbitrary and may depend on the purpose of the automated test equipment 100.
Furthermore, although in the example shown in Fig. 1 the automated test equipment 100 is
only coupled to one device under test 101 typically such an automated test equipment 100
may be configured to test a plurality of devices under test 101 (even simultaneously).

The control unit 103 of the automated test equipment 100 is configured to put the tester
subunits 105a-105d in a state of lower activity in dependence on a current demand on the
tester subunits 105a-105d. As an example, and as already has been described in the
introductory part of this application, the control unit 103 may be configured to put a tester
subunit of a plurality of tester subunits 105a-105d into a state of lower activity when this
tester subunit 105a-105d is currently not used or needed for testing the device under test
101. By having the control unit 103 in conjunction with the tester subunit 105a-105d and
the capability of putting the tester subunits 105a-105d individually from each other into a
state of lower activity the current consumption of tester subunits 105a-105d which are
currently not needed (for which there is currently no demand) can be dramatically reduced
when compared to systems, in which tester subunits which are currently not used remain in
their state of higher activity. Furthermore, the control unit 103 is configured to put a tester
subunit 105a-105d, which is currently in a state of lower activity in a state of higher
activity when the tester subunit 105a-105d is currently needed or will be needed for

performing a test on the device under test 101.

As can be seen from Fig. 1 not all the tester subunits 105a-105d need necessarily be
connected to device under test 101 or be used to perform tests on the device 101. As an
example, the tester subunit 105d may be an external infrastructure unit (such as a cooling
pump of the automated test equipment 100 for cooling or heating up the other tester
subunits 105a to 105c). Such a cooling pump may be activated (put in a state of higher
activity) and deactivated (put in a state of lower activity) by the control unit 103, for
example, in dependence on a temperature of certain tester subunits 105a-105¢ of the
automated test equipment 100 or in general in dependence on a temperature of the
automated test equipment 100. Other tester subunits (such as the tester subunits 105a-105c)
may be tester subunits which perform certain tests on the device under test, for example,
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may be part of a test head of the automated test equipment 100, such tester subunit may
form a test resource of the automated test equipment 100. Furthermore, the cooling pump
may not only be activated or deactivated but could be also continuously reduced or
increased in cooling power. As an example, for a case in which a large number of tester
subunits are active (e.g. perform tests on the device under test 100), the cooling pump may
be in a state with an increased cooling power when compared to a case in which only a
smaller number of tester subunits are active but in which the cooling pump is still active. In
other words the control unit 103 is configured to continuously adjust a cooling power of
the cooling pump in dependence on the current demand on the rest of the tester subunits of
the automated test equipment 100.

In other words, a tester subunit of the plurality of tester subunits 105a-105d can be a
central unit of the tester or automated test equipment 100 (such as a cooling unit of the
automated test equipment 100) or may be a main test(er) resource (such as an electronic
card, a channel board or a device under test power supply). The power consumption of the
whole automated test equipment 100 is varied by the control unit 103 by either lowering
the activity of such central units of the tester 100 or by controlling the activity of the main
test resources such as the mentioned electronic upon need (or in other words, in
dependence on a demand on these tester subunits 105a-105d). The control of the power
consumption by the control unit 103 can comprise a complete activation or deactivation of
one of the tester subunits 105a-105d as well as the transition into a low power state. In
other words, a state of lower activity can be a state in which the tester subunit 105a-105d is
completely deactivated or in which a power consumption of the tester subunit 105a-105d is
reduced when compared to a state of higher activity. It is to be pointed out that the control
unit 103 can be configured to put at least some of the plurality of tester subunits 105a-105d
in different states of lower activity (such as complete deactivation of the tester subunit or

only reduction of power consumption) in dependence on the type of the tester subunit
105a-105d.

As an example, the control unit 103 is configured such that only the tester subunits 105a-
105d are switched off or deactivated and when they are put in a state of lower activity,
which either do not fall out of their specification limits or are capable of getting back into
their specification limits without any additional calibration needed. For tester subunits
105a-105d which would or even only could get out of their specification limits when they
are deactivated or switched off without having the capability of automatically getting back
into their specification limits, the control unit 103 would put such tester subunits 105a-

105d in a state of lower activity in which the power consumption of the corresponding
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tester subunits 105a-105d is reduced but the tester subunits are still kept in their
specification limits.

In other words, at least one of the different states of lower activity is a state in which a
tester subunit (e.g. the first tester subunit 105a), when it is put into the state remains in its
specification limits or in which a tester subunit gets outside its specification limits but is
capable of getting back into its specification limits after being put back into the state of
higher activity by the control unit 103 (without any need for an external calibration, which
may be only performed by the manufacturer of the automated test equipment 100). In other
words, such tester subunit is capable of automatically getting back into its specification
limits after being put back into the state of higher activity.

Furthermore, at least one of the different states of lower activity can be a state in which a
tester subunit (e.g. the first tester subunit 105a) when it is put into the state is deactivated.

The control of the tester subunits 105a-105d can be achieved by a global centralized
control and/or by a decentralized intelligence in a functional tester unit or a tester resource
combined with the system for the exchange of respective power control signals. In other
words, the control unit 103 may be a centralized element of the automatic test equipment
100 but may be further separated into a plurality of decentralized units and a centralized
main unit, which exchange power control signals with the tester subunits 105a-105d for

controlling the activity levels or activity states of the tester subunits 105a-105d.

Furthermore, the control unit 103 is configured to run a test program and to control based
on the test program (e.g. based on instructions in the test program) the plurality of tester
subunits 105a-105d. Furthermore, the control unit 103 is configured to (automatically)
derive the current demand on (each individual) tester subunit based on the current
utilization of the plurality of tester subunits in the test program. In other words, the control
unit 103 is capable of determining for each tester subunit of the plurality of tester subunits
105a-105d if it is currently or in the near future needed in the test program (e.g. for
performing a test on the device under test 101) and is capable of controlling the states of
activity of the tester subunits 105a-105d in dependence on this determination. Hence, there
is no need for a user to explicitly instruct the control unit 103 to put a certain tester subunit
105a-105d into a state of lower activity or a state of higher activity, as the control unit 103
is capable of automatically determining if a tester subunit 105a-105d is needed or not.
Nevertheless, the control unit 103 may additionally offer the possibility for manual user
input which provides the functionality that a user can manually decide if a tester subunit
105-105d should enter a state of lower activity or a state of higher activity. In other words,



10

15

20

25

30

35

WO 2015/028077 PCT/EP2013/067943
10

the control unit 103 is configured, for controlling the power consumption with the purpose
to reduce the cost of energy, to evaluate manual user inputs or (when requested) to
automatically extract information from a configuration found in the test program. The user
input and the information extracted by the control unit 103 automatically are interpreted
with respect to what the tester subunits (which functional units and which tester resources)
are essentially and minimally required and which activity level a certain infrastructure
units need to attain to reliably run the test program. The control unit 103 (or in other words
the power control system of the ATE 100) activates and deactivates tester subunits that are
not needed for running the specific test program according to this concept and/or also
adjust the activity levels of tester subunits like centralized infrastructure units appropriately
(such as a cooling pump).

Furthermore, it has been found by the inventors that, if a tester subunit is put into a low
power state or when it is deactivated because there is currently no need to supply power (or
in general when a tester subunit is put into a state of lower activity), the tester subunits
ability to perform according to specifications after a turn on (after the tester subunit is put
into its state of higher activity) may be affected. Therefore, the control unit 103 can be
configured to specifically process generated status information from the tester subunits
105a-105d related to the accuracy of the tester subunits 105a-105d. This status information
can be produced from a plurality of sensors and parameters supplied by the operating
system or stored in the hardware (e.g. in each of the tester subunits 105a-105d). According
to user inputs and/or factory supplied information the control unit 103 either keeps the
tester subunit in the “in spec” state (in its specification limits) with a minimum number of
power supplied or it ensures that the tester subunit 105a-105d attains the “in spec” status
after being activated for operation in a given amount of time. According to further
embodiments of this turn on procedure the control unit 103 can be configured to delay the
start of the test program or to delay the continuation of the test program until all required
tester subunits have signaled the “in spec” status to the control unit 103.

In other words, the control unit 103 can be configured to, when a tester subunit (for
example the first tester subunit 105a), while being in the state of lower activity went out of
its specification limits, wait until the first tester subunit 105a is back in its specification
limits after putting the first tester subunit 105a in the state of higher activity before the
control unit 103 performs an instruction of the test program on the first tester subunit 105a.
By having this concept it can be ensured that instructions on tester subunits are only
performed when the corresponding tester subunit is currently in its specification limit.
According to further embodiments for eliminating any waiting time during performing a
test program, the control unit 103 can be further configured to scan the test program for an
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upcoming tester subunit utilization and to put a tester subunit (for example the second
tester subunit 105b), which, when being in the state of lower activity went out of its
specification limit, into the state of higher activity before the second tester subunit 105b is
needed for performing an instruction of the test program. Hence it can be achieved that
when the instruction for which the second tester subunit 105b is needed, is to be performed
the second tester subunit 105b is already back in its specification limit.

In other words, the control unit 103 is configured to scan in advance the test program for
upcoming changes in the utilization of the tester subunits 105a-105d and to “wake up” the
second tester subunit 105b right before it is needed to perform an instruction in the test
program, such that when the second tester subunit 105b is needed to perform the
instruction of the test program the second tester subunit 105b is already back in its
specification limits. Hence, the control unit 103 does not need to wait with the continuation
or the start of the test program until the second tester subunit 105b is back in its
specification limit as by this scanning of the test program in advance it can be ensured that
in the moment of time in which the second tester subunit 105b is needed it is already back

in its specification limits.

As already pointed out, a tester subunit can be configured to signal that it is out or in its
specification limits (for example by providing a corresponding signal to the control unit
103). As an example, the first tester subunit 105a-105d can each be configured to provide
an in specification signal to the control unit 103 which signals if the tester subunit 105a-
105d is currently within its specification limits or not. In other words, the tester subunits
105a-105d are configured to generate specific information to indicate the status of the
tester subunits 105a-105d (for example with respect to its accuracy specifications which
are given by the manufacturer of the ATE 100). This tester subunit status detection
performed by the tester subunits 105a-105d can go far beyond just protecting the tester

subunits 105a-105d from destruction by simply measuring a temperature.

In other words, a tester subunit can be configured to signal that this tester subunit is out of

its specification limits, for example:

when a temperature of this tester subunit or of cooling water for this tester subunit is out of
a temperature range for which the tester subunit is calibrated;

when a certain clock frequency inside the tester subunit is out of its calibrated values;
and/or
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when a loopback test or a board reference test of this tester subunit failed.

A loopback test can be performed, when the tester subunit has a stimulus channel and a
response channel. In such a loopback test, the stimulus channel and the response channel
are connected to each other. Furthermore a stimulus is applied to the stimulus channel and
measured with the response channel. The loopback test fails when the measured stimulus
does not comply with an expected response for the stimulus applied. The loopback test
succeeds when the measured stimulus complies with the expected response for the stimulus
applied.

For the board reference test a board reference (such as a voltage at a band gap circuit) can
be measured with a certain measurement unit of the tester subunit, and when the measured
results comply with an expected result for this board reference, the board reference test
succeeds, otherwise it fails.

To summarize the above, embodiments of the present invention relate to an automated test
equipment (such as an automated IC tester) with the particular property of having a
specific power control system (the control unit 103) to lower or to minimize the power
consumption during operation and an idle state of the automated test equipment 100.
Furthermore, embodiments of the present invention relate to a method and a concept to
either allow the manual user control of power consumption or to have the power
consumption be controlled automatically by the automated test equipment 100 (for
example according to user guidelines). Furthermore, embodiments of the present invention
relate to a method and a concept of generating specific information to indicate the status of
a tester subunit with respect to its accuracy specifications given by the manufacturer of the
automatic test equipment 100. This resource status detection goes far beyond just

protecting the tester subunit from destruction by simply measuring a temperature.

A further element of the power control method performed by the control unit 103 — when
activated — is the global power consumption reduction when the tester was not used for a
certain amount of time or a time related signal is issued. In such a case, the tester
minimizes power consumption to a level as specified by the user with respect to how it
needs to be ramped up to operation again. This ensures that ramp down and ramp up is
performed in a way that takes into account the user needs and the stability and reliability of
the automated test equipment 100.
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Fig. 2 shows the structure of a chip tester 200 which is a possible implementation of the
automated test equipment 100 shown in Fig. 1 according to an embodiment of the present
invention.

The automated test equipment 200 comprises a plurality of tester subunits 205a-205n,
215a-215m, 225. As can be seen from the example of Fig. 2 the tester subunits can be
classified in infrastructure units 215a-215m, 225 and tester resources 205a-205n.
Nevertheless, the description provided for the tester subunits 105a-105d in the automated
test equipment 100 shown in Fig. 1 are also applicable to the tester resources 205a-205n
the (internal) infrastructure units 215a-215m and the (external) infrastructure unit 225. As
can be seen from Fig. 2 the internal infrastructure units 215a-215m may be arranged in the
same housing 207 of the automated test equipment 200 like the tester resources 205a-205n.
The external infrastructure unit 225 (such as a cooling pump) may be placed in an external
housing 209. Furthermore, the control unit 103 (e.g. a global power control unit 103) may
be arranged in the housing 207 together with the internal infrastructure units 215a-215m
and the tester resources 205a-205n. Furthermore, as can be seen from Fig. 2, the control
unit 103 is connected to the complete pool of tester subunits (comprising the tester
resources 205a-205n the internal infrastructure units 215a-215m and the external
infrastructure unit 225) for controlling the activity state of the different tester subunits, for
example, by means of a power consumption specific communication.

Furthermore, the control of the activity states of the tester subunits 205a-205n, 215a-215m,
225 can happen centralized or even decentralized. Hence, each of the tester subunits may
comprise an own associated decentralized power control unit which is part of the global
power control unit 103 and is configured to control the activity state of its associated tester
subunit 205a-205n, 215a-215m, 225.

According to the example shown in Fig. 2, the automated test equipment 200 only
comprises one single external infrastructure unit 225, according to further embodiments
such an automated test equipment 200 may of course comprise further external
infrastructure units.

Fig. 3 shows a flow diagram of a method for testing a device under test according to an
embodiment of the present invention. The method 300 comprises a step of putting a tester

subunit in a state of lower activity in dependence on a current demand on the tester
subunit,
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In other words, Fig. 3 shows a method 300 for dynamically or manually reducing the
power consumption of a tester or an automated test equipment for testing a device under
test by putting tester subunits in a state of lower activity in dependence on a current
demand on the tester subunits.

Fig. 4 shows further aspects of the present invention which can be implemented in the
automated test equipment 100 and 200 or the method 300 according to embodiments of the
present invention.

As an example, the control unit 103 can be configured to put tester subunits into a state of
lower activity in dependence on manual activity instructions or profile instructions for an
automated control.

Furthermore, a user may be able to instruct the control unit 103 to adjust the activity level
of the tester resources 205a-205n (e.g. to disable a tester resource 205a-205n).
Furthermore, a user may be able to instruct the control unit 103 to adjust the activity level
of the infrastructure units 215a-215m, 225 (for example to reduce a load of the
infrastructure units 215a-215m, 225 to only half load). Furthermore, the user may be able
to instruct the control unit 103 to control a global activity level of the complete automated
test equipment 200.

Furthermore, the control unit 103 can be configured to vary the putting off the tester
subunits into different states of lower activity based on certain profile instructions (such as
certain power profiles). As an example, an idle power profile may lead to a case in which
all tester subunits of the automated test equipment 100, 200 are put into a state of lower
activity.

Furthermore, a user may be able to specify the automated control, for example, by
instructing the control unit 103 to use a certain power profile or to enable or disable an idle
profile.

In the automated control mode the control unit 103is capable of processing security status
information received from the different tester subunits of the automated test equipment, to
process manual inputs and furthermore to execute power control tasks according to a user
profile, factory parameters and internal algorithms.

To summarize, embodiments of the present invention provide an IC tester, such as an
automated test equipment. Furthermore, further embodiments of the present invention
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provide a method for dynamically or manually reducing the power consumption of such an
IC tester. Further embodiments of the present invention provide an apparatus for
configuring the required active resources from a pool of available tester subunits such as
available tester resources or available infrastructure units. Embodiments of the present
invention improve the power stability of an automated test equipment and furthermore
reduce the energy costs of an automated test equipment.

Furthermore, embodiments of the present invention have the advantage that tester subunits
are disabled, send to low power modes or at least are reduced in activity when they are not
used during a test run. This reduces the power consumption and thus the energy costs and
in turn the complete costs for a test of a device under test.

To summarize, the automated reduction of the power consumption of an automated test
equipment helps to avoid or to recover from overload situations and therefore helps to both
stabilize production and increase the meantime between failures of an automated test
equipment.

Furthermore, embodiments of the present invention provide an IC tester 100, 200, a
method 300 for manually or dynamically reducing the power consumption and an
apparatus (the control unit 103) for configuring the active resources from a pool of

available tester subunits (infrastructure units and tester resources).

The method 300 may be supplemented by any of the features and functionalities described
herein with respect to the apparatus, and may be implemented using the hardware
components of the apparatus.

Although some aspects have been described in the context of an apparatus, it is clear that
these aspects also represent a description of the corresponding method, where a block or
device corresponds to a method step or a feature of a method step. Analogously, aspects
described in the context of a method step also represent a description of a corresponding
block or item or feature of a corresponding apparatus. Some or all of the method steps may
be executed by (or using) a hardware apparatus, like for example, a microprocessor, a
programmable computer or an electronic circuit. In some embodiments, some one or more
of the most important method steps may be executed by such an apparatus.

Depending on certain implementation requirements, embodiments of the invention can be
implemented in hardware or in software. The implementation can be performed using a
digital storage medium, for example a floppy disk, a DVD, a Blue-Ray, a CD, a ROM, a
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PROM, an EPROM, an EEPROM or a FLASH memory, having electronically readable
control signals stored thereon, which cooperate (or are capable of cooperating) with a
programmable computer system such that the respective method is performed. Therefore,

the digital storage medium may be computer readable.

Some embodiments according to the invention comprise a data carrier having
electronically readable control signals, which are capable of cooperating with a
programmable computer system, such that one of the methods described herein is
performed.

Generally, embodiments of the present invention can be implemented as a computer
program product with a program code, the program code being operative for performing
one of the methods when the computer program product runs on a computer. The program
code may for example be stored on a machine readable carrier.

Other embodiments comprise the computer program for performing one of the methods
described herein, stored on a machine readable carrier.

In other words, an embodiment of the inventive method is, therefore, a computer program
having a program code for performing one of the methods described herein, when the
computer program runs on a computer.

A further embodiment of the inventive methods is, therefore, a data carrier (or a digital
storage medium, or a computer-readable medium) comprising, recorded thereon, the
computer program for performing one of the methods described herein. The data carrier,
the digital storage medium or the recorded medium are typically tangible and/or non-
transitionary.

A further embodiment of the inventive method is, therefore, a data stream or a sequence of
signals representing the computer program for performing one of the methods described
herein. The data stream or the sequence of signals may for example be configured to be

transferred via a data communication connection, for example via the Internet.

A further embodiment comprises a processing means, for example a computer, or a

programmable logic device, configured to or adapted to perform one of the methods
described herein.
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A further embodiment comprises a computer having installed thereon the computer
program for performing one of the methods described herein.

A further embodiment according to the invention comprises an apparatus or a system
configured to transfer (for example, electronically or optically) a computer program for
performing one of the methods described herein to a receiver. The receiver may, for
example, be a computer, a mobile device, a memory device or the like. The apparatus or
system may, for example, comprise a file server for transferring the computer program to
the receiver.

In some embodiments, a programmable logic device (for example a field programmable
gate array) may be used to perform some or all of the functionalities of the methods
described herein. In some embodiments, a field programmable gate array may cooperate
with a microprocessor in order to perform one of the methods described herein. Generally,
the methods are preferably performed by any hardware apparatus.

The above described embodiments are merely illustrative for the principles of the present
invention. It is understood that modifications and variations of the arrangements and the
details described herein will be apparent to others skilled in the art. It is the intent,
therefore, to be limited only by the scope of the impending patent claims and not by the
specific details presented by way of description and explanation of the embodiments
herein.
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Claims

An automated test equipment (100, 200) for testing a device under test (101),
comprising:

a control unit (103); and
a plurality of tester subunits (105a to 105d; 205a to 205n, 215a to 215m, 225);

wherein the control unit (103) is configured to put the tester subunits (105a to 105d;
205a to 205n, 215a to 215m, 225) in a state of lower activity in dependence on a
current demand on the tester subunits (105a to 105d; 205a to 205n, 215a to 215m,
225).

The automated test equipment (100, 200) according to claim 1,

wherein the control unit (103) is configured to run a test program and to control
based on the test program the plurality of tester subunits (105a to 105d; 205a to
205n, 215a to 215m, 225); and

wherein the control unit (103) is configured to derive a current demand on the tester
subunits (105a to 105d; 205a to 205n, 215a to 215m, 225) based on a current
utilization of the plurality of tester subunits (105a to 105d; 205a to 205n, 215a to
215m, 225) in the test program.

The automated test equipment (100, 200) according to claim 2,

wherein the test program is free of an instruction which instructs the control unit
(103) to put a tester subunit of the plurality of tester subunits (105a to 105d; 205a to
205n, 215a to 215m, 225) into the state of lower activity.

The automated test equipment (100, 200) according to claims 1 to 3,

wherein at least one of the plurality of tester subunits (105a to 105d; 205a to 205n,
215ato 215m, 225) is a tester resource (205a to 205n) configured to perform a test
on the device under test (101) and at least another tester subunit (105a to 105d;
205a to 205n, 215a to 215m, 225) is an infrastructure unit (225) which is
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configured to ensure that the tester resource (205a to 205n) remains in its

specification limits during performing the test on the device under test (101).
The automated test equipment (100, 200) according to one of claims 1 to 4,

wherein the control unit (103) is configured to put at least some of the tester
subunits (105a to 105d; 205a to 205n, 215a to 215m, 225) in different states of
lower activity in dependence on the type of the tester subunits (105a to 105d; 205a
to 205n, 215a to 215m, 225).

The automated test equipment (100, 200) according to claim 5,

wherein at least one of the different states of lower activity is a state in which a
tester subunit, when it is put into this state, remains in its specification limits or gets
outside its specification limits but is capable of automatically getting back into its

specification limits after being put back into a state of higher activity by the control
unit (103).

The automated test equipment (100, 200) according to claim 5 or 6,

wherein at least one of the different states of lower activity is a state in which a
tester subunit (105a to 105d; 205a to 205n, 215a to 215m, 225) - when it is put into

this state of lower activity - is deactivated.
The automated test equipment (100, 200) according to one of claims 1 to 7,

wherein the control unit (103) is configured to run a test program and to put a tester
subunit (105a to 105d; 205a to 205n, 215a to 215m, 225) which is currently in a
state of lower activity, a state of higher activity when the tester subunit (105a to
105d; 205a to 205n, 215a to 215m, 225) is needed for performing an instruction of
the test program.

The automated test equipment (100, 200) according to claim 8,

wherein the control unit (103) is configured to, when a first tester subunit (105a) —
which when being in the state of lower activity falls out of its specification limits —
is needed for performing an instruction of the test program put the first tester
subunit (105a) in the state of higher activity and wait until the first tester subunit
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(105a) is back in its specification before the control unit (103) lets the first tester
subunit (105a) perform the instruction of the test program.

The automated test equipment (100, 200) according to claim 8 or 9,

wherein the controller (103) is configured to scan the test program for an upcoming
tester subunit utilization and to put a second tester subunit (105b) — which when
being in the state of lower activity falls out of its specification limits — into the state
of higher activity before the second tester subunit 105b is needed for performing an
instruction of the test program, such that when the instruction of the test program is
to be performed, the second tester subunit (105b) is already back in its specification
limits.

The automated test equipment (100, 200) according to one of claims 1 to 10,
wherein at least one of the tester subunits of the plurality of tester subunits (105a to
105d; 205a to 205n, 215a to 215m, 225) is configured to provide an in-
specification-signal to the control unit (103), which signals if the corresponding
tester subunit is currently within its specification limits or not.

The automated test equipment (100, 200) according to claim 11,

wherein the at least one tester subunit is configured to signal that it is out of its
specification limits:

when the temperature of the tester subunit or of cooling water for this tester subunit
is out of a range for which the tester subunit is calibrated;

when a certain clock frequency inside the tester subunit is out of its calibrated

values; or

when a loopback test or a board reference test of this tester subunit failed.

The automated test equipment (100, 200) according to one of claims 1 to 12,
wherein at least one of the tester subunits (105a to 105d; 205a to 205n, 215a to

215m, 225) is a cooling pump (225) for cooling or heating up at least another of the
plurality of tester subunits.
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The automated test equipment (100, 200) according to claim 13

wherein the control unit (103) is configured to continuously adjust a cooling power
of the cooling pump (225) in dependence on a current demand on the rest of the
tester subunits (105a to 105d; 205a to 205n, 215a to 215m).

The automated test equipment (100, 200) according to one of claims 1 to 14,

wherein at least one of the tester subunits (105a to 105d; 205a to 205n, 215a to
215m, 225) is a test head for being connected to the device under test (101).

A method (300) for testing a device under test (101), the method (300) comprising:

putting a tester subunit (105a to 105d; 205a to 205n, 215a to 215m, 225) of an
automated test equipment for testing a device under test in a state of lower activity

in dependence on a current demand on the tester subunit (105a to 105d; 205a to
205n, 215ato 215m, 225).

A Computer program having a program code for performing, when running on a
computer, the method according to claim 16.
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Putting a tester subunit of an automated
test equipment for testing a device under test
in a state of lower activity in dependence on a

current demand on the tester subunit.
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