
WO 2011/127973PCT/EP2010/054879 1 Apparatus and Method for Testing a
Plurality of Devices Under Test Description 5 Background of the Invention
Embodiments of the invention relate to an apparatus for testing a plurality
of devices under test (DUTs) and to a method for testing a plurality of
devices under test. Some 10embodiments refer to a test arrangement for
testing a plurality of devices under test. According to embodiments,
concepts for a shared receiver in automated test equipment (ATE) for output
and input-and-output (I/0)-pins of a DUT are disclosed. The concepts
comprise a "daisy chain" method of testing devices. 15 In general
components, for example, electronic components or devices, micro-electronic
chips, memory chips or other integrated circuits (IC), are usually tested
before they are delivered to a customer. Testing may be performed in order
to prove and ensure the correct functional capability of the devices. The
tests are usually performed by means of an 20 automated test equipment or
test system. Examples for such automatic test equipment are the Verigy
V93000 SOC for testing system on a chip and system on a package, the V93000
HSM high speed memory tester (HSM) for testing high speed memory devices
and the Verigy V5000 series. The first is a platform for testing systems on
a chip, systems on a package and high-speed memory devices. The latter is
for testing memory devices 25including flash memory and multi-chip packages
at wafer sort and final test. During testing these devices under test are
exposed to various types of stimulus signals from an ATE. The responses
from such devices under test are measured, processed and compared to an
expected response by the ATE. Testing may be carried out by automated 30
test equipment, which usually performs testing according to a device
specific test program or test flow. Such an automatic test system may
comprise different drivers for driving certain stimuli to a DUT, in order
to stimulate a certain expected response from the device under test.
Receiver units of the ATE may analyze the response and may thereby generate
a pass - fail information regarding the measured device. 35 Components or
devices that have to be tested may comprise a high number of pins, for 



example, input and output pins to be tested. Therefore, the number of
drivers and receivers which are needed for testing can be high. As a
consequence, expenses for such a test  WO 2011/127973PCT/EP2010/054879 2
system can be high. With a shared driver topology in a test system the
number of drivers for testing DUTs can be reduced, since a plurality of
DUTs can be driven in a serialized manner by a single driver unit.
Therefore, the number of drivers and consequently the costs for testing a
DUT can be reduced. So far, the shared driver topology is only applied to 5
input pins of DUTs. Accordingly, a large number of test equipment receivers
are required when testing multiple devices. In view of this situation,
there is a desire to have a concept which allows for a further improvement
of an ATE resource efficiency when testing multiple devices under test in
10 parallel. For example, there is a desire to have a concept which allows
for a reduction of a number of test equipment receivers required for a
parallel test of multiple devices. Summary of the Invention 15 This
technical problem is solved by embodiments of the invention providing an
apparatus, a test arrangement and a method for testing a plurality of
devices under test according to claims 1, 13 and 15. An embodiment of the
present invention creates an apparatus for testing a plurality of 20
devices under test. The apparatus for testing a plurality of devices under
test comprises a common device output line and a driver unit configured to
provide a stimulus to the DUTs. The driver unit is configured such that the
stimulus reaches different DUTs at different times, thereby creating
stimuli time shifts at the DUTs. The apparatus further comprises a receiver
unit electrically coupled to the common device output line and a plurality
of DUTs 25 connections, electrically coupled to the common device output
line, so that DUT terminals of the plurality of DUTs are electrically
coupleable via the common device output line to the receiver unit. Output
signal propagation delays for DUT output signals, propagating from the DUT
connections to the receiver unit, are adapted to the stimuli time shift,
such that a test of DUTs which have identical stimulus response delays,
results in a temporally 30 aligned superposition of the DUT output signals
at the receiver unit. According to embodiments of the invention a test
arrangement for testing a plurality of devices under test is provided,
which comprises a common device output line and a driver 



unit configured to provide a stimulus to the DUTs. The driver unit is
configured such that 35 the stimulus reaches different DUTs at different
times, thereby creating stimuli time shifts at the DUTs. The test
arrangement also comprises a receiver unit electrically coupled to the
common device output line, a plurality of DUT connections electrically
coupled to the common device output line and a plurality of DUTs
electrically coupled to the DUT  WO 2011/127973PCT/EP2010/054879 3
connections. Output signal propagation delays for DUT output signals,
propagating from the DUT connections to the receiver unit, are adapted to
the stimuli time shift, such that a test of the plurality of the DUTs
having identical stimulus response delays results in a temporally aligned
superposition of the DUT output signals at the receiver unit. 5 According
to further embodiments, a method for testing a plurality of devices under
test is disclosed. The method comprises applying a stimulus to DUTs, such
that the stimulus reaches different DUTs at different times, thereby
creating stimuli time shifts at the DUTs, and such that the DUTs provide
temporally shifted DUT output signals in a response to the 10 stimulus. The
method further comprises receiving a temporally aligned superposition of
the DUT output signals of the DUTs at a receiver unit, wherein the DUTs are
electrically coupled via a common output device line to the receiver unit,
and wherein output signal propagation delays for the DUT output signals
propagating from the DUT terminals to the receiver unit are adapted to the
stimuli time shifts, thereby providing for the temporary 15alignment.
According to embodiments of the invention, a plurality of DUTs may share a
common tester receiver unit and, optionally, a common tester driver unit. A
common device output line may be configured such that a constructive
superposition of DUT output signals, 20which are shifted among each other
by stimuli time shifts, is detectable at the receiver unit which is
electrically coupled to the DUTs. Accordingly, a single receiver unit is
sufficient for a quasi-simultaneous (time-shifted, for example, by
propagation delay differences along the common device output line) testing
of 25 a plurality of devices under test. Accordingly, a single receiver
unit may be used to determine, whether a plurality of devices under test
provide proper stimulus responses, wherein it is indeed desired (or even
necessary) that the stimulus responses of the different devices under test
arrive temporally overlapping at the common tester receiver unit.
Accordingly, a single common tester receiver unit can be used to decide
whether all of the 30 devices under test provide the same stimulus
response, wherein a single sampling of the input signal of the common
tester receiver unit may be sufficient to provide the decision, and/or
wherein the decision, whether all of the devices under test provide the
same stimulus response, can be performed within a single bit duration of
the stimulus response signals of the devices under test. 



35  WO 2011/127973PCT/EP2010/054879 4 The devices under test may be
stimulated, for example, using an appropriate stimulus mechanism, such that
the stimulus responses of a plurality of devices under test reach the
common tester receiver unit approximately at the same time (with a
tolerance of, for example, no more than quarter of the duration of a bit
for clocked serial bitstream data). 5 Consequently, there is a constructive
superposition of the DUT output signals at the common tester receiver unit,
if all the devices under test provide identical output signals, which is
typically the case for identical and non-defective devices under test.
Thus, a well-defined, predicted signal level (e.g. a superposition signal
level associated to a common first output signal level of the DUT output
signals, or a superposition signal level 10 associated to a common second
output signal level of the DUT output signals) may be reached at the input
of the common tester receiver unit if all devices under test provide
identical output signals, such that it can be concluded from a threshold
level decision in the common tester receiver unit that all devices under
test provide (at least approximately) identical output signals if the
signal at the input of the common tester receiver unit is 15 sufficiently
close to one of the well-defined signal levels. In contrast, an
intermediate signal level (e.g. between a superposition signal level
associated to a common first output signal level of the DUT output signals
and a superposition signal level associated to a common second output
signal level of the DUT output signals) may be reached at the input of the
common tester receiver unit if not all devices under test provide identical
output 20 signals, such that it can be concluded from a threshold level
decision in the common tester receiver unit that not all devices under test
provide (at least approximately) identical output signals if the signal at
the input of the common tester receiver unit differs from the well-defined
signal levels by more than a predetermined value. 25 Brief Description of
the Figures Embodiments of the present invention will subsequently be
described by way of example with reference to the accompanying figures, in
which: 30 Fig. 1shows a schematic drawing of an apparatus for testing a
plurality of DUTs according to an embodiment of the invention; Fig. 2shows
a schematic illustration of the principle for testing a plurality of 35DUTs
using the inventive apparatus according to an embodiment of the invention; 



WO2011/127973PCT/EP2010/054879 5 Fig. 3shows a schematic drawing of an
apparatus for testing a plurality of DUTs according to an embodiment of the
invention; Fig. 4shows a schematic drawing of an apparatus for testing a
plurality of DUTs 5having a plurality of drivers and receivers, according
to an embodiment of the invention; Fig. 5shows a schematic drawing of an
apparatus for testing a plurality of DUTs according to another embodiment
of the invention; Fig. 6shows a schematic drawing of an apparatus for
testing a plurality of DUTs comprising a shared tester driver topology and
a shared tester receiver topology, as well as a tester driver/receiver
shared topology for DUTs according to embodiments of the invention; and
Fig. 7shows a flow chart of the method for testing a plurality of DUTs
according to an embodiment. Detailed Description of the Embodiments With
reference to the following description of the embodiments of the present
invention, it is to be noted that for simplification reasons, the same
reference numerals will be used in the different figures for functionally
identical or similarly acting or functionally equal, equivalent elements or
steps throughout the description. In Fig. 1, a schematic drawing or circuit
diagram of an apparatus for testing a plurality of devices under test
(DUTs) according to an embodiment of the invention is shown. The schematic
drawing in Fig. 1 is merely for illustrating the inventive concept of the
method and the apparatus for testing a plurality of devices under test. 30 



According to embodiments of the invention, the apparatus 10 for testing a
plurality of devices under test may comprise a driver unit 2 which is
configured to provide a stimulus ST to the DUTs and a common device output
line 5. The driver unit 2 is configured such that the stimulus ST reaches
different devices under test DUT 1, 2, 3,...,N at different  35 times Ti,
T2, T3,..., TN, thereby creating stimuli time shifts ASTI, AST2, AST3,...,
ASTN at the DUTs, wherein the stimuli time shifts represent time
differences between points in time at which the stimuli arrive at different
devices under test. For example, ASTi represents a time between a time
reference and a point in time at which the stimulus arrives  WO
2011/127973PCT/EP2010/054879 6 at the i-th device connection. A receiver
unit 8 is electrically coupled to the common device output line 5 and, via
the common device output line 5, to the plurality of DUT connections C 1 ,
C2, C3,..., CN which are electrically coupled to the common device output
line 5. The common device output line 5 may also comprise stubs STUB1, 2,
3.., N 5 which electrically connect corresponding DUT connections with
nodes A, B, C,.. .N of a main portion of the common device output line 5.
DUT terminals 11 of the plurality of DUTs DUT 1, DUT2, DUT3..., DUTN to be
tested, can be electrically coupled via the DUT connections and the common
device output line 5 10 to the receiver unit 8. Thereby, output signal
propagation delays AOT1, AOT2, , AOTN for DUT output signals 0S1, 0S2,
0S3,..., OSN propagating from DUT connections Cl, C2, C3,..., CN to the
receiver unit 8 are adapted to the stimuli time shifts ASTI, AST2,
AST3,..., ASTN, such that the test of DUTs having identical stimulus
response delays, results in a temporally aligned superposition SPN-1 of the
DUT output signals 0S1, 0S2, 15 0S3,..., OSN at the receiver unit 8. For
example, AOTi represents a time between the excitation of a DUT output
signal of the i-th device at the DUT connection Ci and the arrival of the
DUT output signal at the input of the receiver unit 8. In some embodiments,
the relationship ASTj+AOTj=ASTk+AOTk may hold at least approximately (for
example within a tolerance of less than 25% of a bit duration of a dut
signal) for j=1 to N and k=1 to 20 N. According to embodiments of the
invention a plurality of DUTs may share, via a common device output line 5,
a common test receiver 8 or test comparator 8. Output terminals of the
devices under test DUT1, DUT2, DUT3,..., DUTN may be electrically coupled
via DUT 25 connections Cl, C2, C3,..., CN and the common device output line
5 to the shared receiver unit 8. The output terminals of the DUTS may be,
for example, output pins or input-and output (I/O) -pins of DUTs. The DUT
connections C 1 , C2, C3,..., CN can be configured to electrically connect
a device under test with a test system or automatic test equipment (ATE).
Upon receiving a stimulus ST1 to STN from the driver unit 2 each device
under 30 test may be stimulated to output an output signal 0S1, 0S2,
0S3,...,OSN. The DUTs may receive the stimulus ST from the driver unit 2 at
different times Ti, T2, 



T3,..., TN, i.e. time shifted, so that output signals 0S1 to OSN provided
in response to the received time shifted stimuli are time shifted at the
device under test connections as well. 35 The plurality of devices under
test may be identical devices, and hence, they may comprise an
approximately identical stimulus response delay to a given stimulus, so
that the time shift (for example at the device connections) of the outgoing
output signals 0S1, 0S2, 0S3,..., OSN can be predicted. Therefore, if the
propagation delay (or, equivalently, the  WO 2011/127973PCT/EP2010/054879 7
propagation length) of each output signal OS1....OSN (e.g. from the
respective device under test connection to the receiver unit 8) is adapted
to the stimuli time shifts, a temporally aligned superposition SPN-1 of the
single output signal 0S1, 0S2, 0S3,..., OSN can be achieved at the receiver
unit 8. If at least one of the DUTs does not work (e.g. 5 respond) as
expected or if it comprises a malfunction, the superposition signal SPN-1
at the receiver unit may differ from an expected superposition signal. If
the output of all devices is correct, the superposition signal SPN-1
appears with full swing at the ATE's receiver 8. A faulty device may cause
a superimposed signal SPN-1 with an "unexpected" superimposed signal
characteristic (different from the expected signal characteristic) at the
10 receiver unit. Therefore, a faulty device under test can be detected or
at least it can be found (or concluded) that one of the tested devices is
faulty. An "unexpected" superimposed signal SPN-1 may have, for example, a
signal level which is too high or too low when compared to the expected
superimposed signal. The "unexpected" superimposed signal SPN-1 may
comprise a time shift or "wrong" timing compared to an expected 15
superimposed signal. It may comprise an unwanted high jitter, an unwanted
high noise, a wrong logical level, or it may comprise, in general, an
unexpected signal height and/or unexpected signal shape and/or unexpected
signal duration. Optionally, clock signals may be provided to the devices
under test DUT1 to DUTN. This 20 is recommendable for devices which are
adapted such that device responses are triggered by such a clock signal. In
this case, the clock may be aligned with the drive signal or stimulus
signal, either by a similar sharing structure (for example, similar to the
one used for providing the stimulus ST to the DUTs) or by setting the
timing (for example, of separate clock signals) accordingly. 25 In the
following the principle function of the apparatus 10 for testing a
plurality of devices under test according to an embodiment is described in
more detail. Notably, Fig. 2 shows an embodiment in which the device output
line 5 is shared both for providing the stimulus to the DUTs and for
forwarding the DUT responses to the receiver unit. 30 A driver unit 2 is
configured to provide a stimulus ST to the DUTs. The driver unit may couple
a stimulus ST via the common device output line 5 to each of the DUTs. In
this case, the common device output line 5 may be a common input-and-output
line 5, i.e. input 



signal and output signals make use of the same electrical line or
transmission line. Such an 35 input signal may represent, for example, a
read command or address information sent to a memory chip upon which the
read data are output to the receiver 8. In alternative embodiments the
driver unit 2 is not coupled to the DUTs via the common device output line
5, but may be coupled via a common device input line (not shown in Fig. 1
and Fig. 2)  WO 2011/127973PCT/EP2010/054879 8 to each of the DUTs. This
means, the stimulus ST may be coupled, time shifted, via a second
electrical line or transmission line to each DUT. The dashed line 3 in Fig.
1 illustrates these two possibilities. In both cases, the driver unit 2 is
configured such that the stimulus ST reaches different DUTs DUT1, DUT2,
DUT3,..., DUTN at different times Ti, 5T2,T3,..., TN. A signal or a
stimulus ST propagating from the driver unit 2 to each of the DUTs may
split off at the node A in a first part which is continuing to travel to
DUT2, DUT3,..., DUTN and a second part which is traveling along the STUB 1,
e.g. in case of a common 10 input/output device line 5, in the direction
towards the DUT connection Cl. DUT1 may be electrically coupled via DUT
terminal 11 to DUT connection Cl so that DUT1 receives the stimulus ST (or,
more precisely, a part of the stimulus signal energy) from the receiver
unit 5. 15 It should be noted that a third part of the stimulus ST may be
reflected at the node A (and the remaining nodes) if the characteristic
impedance of the transmission line 5 varies. At node B the remaining
stimulus signal ST (e.g. the "first part" of the stimulus energy) may split
off again into a first part which is continuing to propagate to DUT3,...,
DUTN and a second part, which is propagating along STUB2 in direction
towards DUT connection C2, 20 which may be electrically connected via a DUT
terminal to the DUT2. Accordingly, the stimulus ST (or, more precisely,
parts of the stimulus signal energy thereof) arrives at different DUT
connections at different times. Thus, a stimuli time shift AST2-AST1 is
created between the stimulus ST1 (or stimulus portion) which is propagating
to the DUT1 and the stimulus (or stimulus portion) ST2 which is propagating
to the DUT2. The 25 stimulus (or stimulus portion) ST2 has to propagate a
longer distance to reach DUT2 compared to stimulus (or stimulus portion)
ST1 which travels only a shorter distance to DUT1. In this case the stimuli
time shift AST2-AST1 may be given by the propagation length, propagation
delay or run time difference for the stimulus between the nodes A and B, if
the propagation length of the stubs STUB1 and STUB2 is equal or identical.
30 Generally speaking, the stimuli time shift AST2-AST1 may depend on the
difference between the propagation length of the stimulus ST from the
driver unit 2 to the DUT connection C2 and the propagation length of the
stimulus ST from the driver unit 2 to the DUT connection Cl. The stimulus
(or stimulus portion) ST1 may reach DUT1 at a time Ti which is earlier than
a time T2 at which the stimulus (or stimulus portion) ST2 reaches 



35DUT2, i.e. T2> Ti.  WO 2011/127973PCT/EP2010/054879 9 continues to travel
to the DUT4,..., DUTN and a second part propagates along the stub STUB3 to
the DUT3. The stimulus time shift AST3-AST2 between stimuli ST2 and ST3 may
be dependent on the propagation length for the stimulus ST between the
nodes C and B, if the propagation lengths of STUB 2 and STUB 3 are
identical. Then, the stimuli time 5 shift between DUT1 and DUT3 may be
given (AST2-AST1) = AST3-AST1 by ASTI + AST2. The stimulus ST may continue
to propagate until finally the stimulus STN reaches the DUT-connection CN
(or the device-under-test DUTN) at a time TN with a stimulus time shift
ASTN-ASTN-1 compared to DUTN-1. 10According to this illustrative embodiment
the driver unit 2 is configured to provide a stimulus ST to the DUTs such
that the stimulus reaches different DUTs at different times, thereby
creating stimuli time shifts at the DUTs. First, the stimulus ST may reach
the DUT1 at time Ti, then DUT2 at time T2, then DUT3 at time T3 and so on,
until it reaches last DUTN at time TN, wherein the following time relation
may be valid TN > TN-1,..., 15 T3 > T2 > T1. If the devices under test
DUT1, DUT2, DUT3,..., DUTN, are, for example, identical and, therefore,
have an identical stimulus response delay, the output signals 0S1, 0S2,
0S3,..., OSN provided in response to a stimulus ST comprise a defined time
shift as well. Since the 20 stimulus ST from the driver unit (or a stimulus
portion ST1 excited by the stimulus ST) reaches first the DUT1, the
response or output signal 0S1 from the DUT1 is also first propagating along
STUB1 in direction to node A on the common device output line 5. Delayed by
the stimuli time shift AST2-AST1, the stimulus portion ST2 reaches the
DUT2. If both, DUT1 and DUT2 comprise an (at least approximately) identical
stimulus response 25 delay, the output signal 0S2 from the DUT2 (at the
device connection C2) may be delayed compared to the output signal of the
DUT1 (at the device connection C1) by the stimuli time shift AST2-AST1. At
node B, however, a temporally aligned superposition SP1 of the DUT output
signals 0S1 and 0S2 (SP1 = 0S1 + 0S2) may develop, as it is schematically
shown in Figs. 1 and 2. Since the output signal 0S1 (at the device
connection Cl) has a 30 time lead of AST2-AST1 compared to the output
signal 0S2 (at the device connection C2), but a longer propagation length
to node B, which corresponds to the time duration of AST2-AST1, a
temporally aligned superposition SP1 of the output signals 0S1 and 0S2 may
be achieved at node B. In other words, there may be a constructive
superposition of the signal components 0S1 and 0S2 at the node B. 35 At
node C, a temporally aligned superposition SP2 of the combined output
signals 0S1 + 0S2 and the output signal 0S3 of DUT3 may result.
Subsequently all other output signals 



may be superimposed, temporally aligned until the last output signal OSN of
DUTN  WO 2011/127973PCT/EP2010/054879 10 overlaps at the final node N to
form the temporally aligned superposition SPN-1 which comprises the added
single output signals 0S1 to OSN. As a consequence, a temporally aligned
superposition SPN-1 of the DUT output signals of the DUT1 to DUTN arise at
the receiver unit 8. In order to achieve a temporally aligned superposition
of the DUT output 5 signals at the receiver unit 8 the output signal
propagation delays for the DUT output signal 0S1 to OSN, which are
propagating from corresponding DUT connections C 1 -CN to the receiver unit
8, may be adapted to the stimuli time shifts ASTI to ASTN. It should be
noted that according to some embodiments the stimulus ST (and/or a clock 10
signal) may be driven to the DUTs on a separate common device input line,
which is not shown in Fig. 1 and Fig. 2. According to other embodiments the
stimulus ST (and/or a clock signal) may be driven to the respective DUTs on
a common input-and-output device line 5. Nevertheless, in any embodiments,
the driver unit 2 may be configured to provide a stimulus (and or a clock
signal) to the DUTs such that the stimulus (and/or the clock 15  signal)
reaches different DUTs at different times, thereby creating stimuli time
shifts (and/or clock time shifts) at the DUTs.   The propagation length of
a signal or a stimulus may be, for example, affected by the size, shape and
material used for the electrical trace or transmission line between the
driver unit 20 and the DUTs and between the DUTs and the receiver unit 8.
As it is schematically shown in Fig. 2, according to an embodiment, a sum
of a first propagation length, from the driver unit 2 to the corresponding
DUT connection Cl to CN and of a second propagation length, for DUT output
signals propagating from the DUT 25 connection C 1 -CN of the respective
DUT to the receiver unit 8, is identical for all of the plurality of
devices under test, or within a tolerance range of, e.g.,  5 %,  3 %,  1 %
or 0.1 %. According to this embodiment the sum of physical or electrical
trace lengths or the 30 transmission line lengths for a signal propagating
from the driver unit to a DUT and for an output signal propagating from the
DUT to the receiver unit, may be physically identical within the above
mentioned tolerance range. This is schematically illustrated in Fig. 2.
There, a sum of a first propagation length and a second propagation length
for a signal traveling along the dashed line 20 to the DUT1 and a second
propagation length for a 35 response signal traveling along the dashed line
20 from the DUT1 to the receiver unit 8 may be identical, within the above
mentioned tolerance range, to the sum of a first propagation delay for a
stimulus propagating to the DUT2 along the dashed line 22 and a  



WO 2011/127973PCT/EP2010/054879 11 second propagation delay for an output
signal propagating from the DUT2 to the receiver unit 8 along the dashed
line 22. The same may be true for a sum of a first propagation length of a
stimulus signal and a 5 second propagation length for response signal
travelling along the dashed line 24 and for the sum of propagation lengths
of a stimulus signal and a response signal travelling along the dashed line
26 for DUT3 and DUTN. This is schematically shown by the different lines,
dashed line 20, dashed point line 22, dashed line 24 with two points and
dashed line 26 with three points. This means, the propagation lengths of
the transmission paths 20, 22, 1024 and so on, up to transmission path 26,
are identical, so that a temporally aligned superposition of the DUT output
signals at the receiver unit can be achieved. In other words, the run time
of stimulus ST to each of the DUTs and the run time of the output signal of
the respective DUTs to the receiver unit 8 may be adapted so that a 15
temporally aligned superposition of the DUT output signals can be achieved
at the receiver unit. The receiver unit or comparator unit 8 may be
configured to compare the value of the temporally aligned superposition
output signals SPN-1 of the DUTs with an expected value 20 or one or more
threshold values. Based on the comparison it can be determined whether at
least one of the DUT1-DUTN is faulty, i.e. is malfunctioning. A DUT which
comprises a failure or which is not working correctly may, for example,
output, in response to the received stimulus ST, an erroneous output signal
resulting in a temporally aligned superposition of the DUT output signals
at the receiver unit, which is different from an 25 expected or
predetermined temporally aligned superposition SPN-1, indicating that at
least one DUT is faulty. Such an incorrect or wrong output signal may be,
for example, an output signal representing a wrong logical level, an output
signal having a timing different from a timing of a correctly working DUT,
or an output signal with an incorrect output signal height, with an
unexpected high noise or unwanted high jitter. 30 According to embodiments,
the receiver unit 8 is configured to compare the temporally aligned
superposition SPN-1 of the DUT output signals with a predetermined low
threshold value and a predetermined high threshold value at the same time.
In other 



embodiments, the receiver unit 8 may be configured to compare the
temporally aligned 35 superposition SPN-1 of the DUT output signals in
temporally subsequent cycles with a predetermined low threshold level and
with a predetermined high threshold level. This means, according to
embodiments, the receiver unit 2 may comprise one or more comparator
circuits or units configured to compare the received superposed output
signal  WO 2011/127973PCT/EP2010/054879 12 SPN-1 with a predetermined value
with respect to its timing, its signal level, noise, jitter, logical level,
etc. Furthermore, the receiver unit 8 may be configured to output a fail
signal, if at least one 5 DUT signal from one of the plurality of DUTs
which are tested does not contribute to the temporally aligned
superposition in a predetermined manner, such that the test of DUTs having
identical stimulus response delays results in an unexpected (temporally
aligned) superposition SPN-1 of the DUT output signals. This means, if one
of the DUTs which is tested with the inventive apparatus outputs an output
signal which differs from an expected 10output signal in response to the
stimulus received from the driver unit, then a failure signal may result,
indicating that at least one DUT of the tested DUTs does not work
correctly. According to embodiments, the common device output line 5, which
may include STUB1 to STUBN, can be configured such that arrival times of
the DUT output signals, which are 15 shifted relative to each other by the
stimuli time shifts, differ at the receiver unit among each other by less
than a period duration of the DUT output signals. This means, that, in the
temporally aligned superposition SPN-1 of the DUT output signals, the
timing of the DUT output signals at the receiver unit may differ by less
than the bit duration of the output signals of the measured devices.
According to embodiments of the invention, the 20 output signals 0S1-0SN
may be analog output signals or digital output signals comprising a certain
bit rate, bandwidth or frequency. Therefore, the common device output line
5 may be configured such that the output signals of the different DUTs are
not shifted, at the receiver 8, by more than half of the period time 



25 of the output signals if the stimulus reaches the DUT in a time-shifted
way. The output signals may have a certain data rate or clock frequency and
a certain specified rise time, for example a T10/90 or T20/80 rise time.
Thereby, the rise time T10/90 (T20/80) may be defined as time difference
between an instance in time when a step response crosses the 10 % (20 %)
threshold and an instance in time when the step response reaches 90 % (80%)
of 30its final value. The devices under test which are tested with the
inventive apparatus and method may be electronic devices comprising output
signals with a frequency in the range, for example, between 1 MHz to 40
GHz, between 500 MHz to 20 GHz or between 1 GHz to 10 GHz, or 35 with an
output data rate between 1 Mbit/s and 10GBit/s.  WO
2011/127973PCT/EP2010/054879 13 shifted relative to each other by the
stimuli time shifts, is detectable at the receiver unit. Therefore, the
common device output line 5 may comprise a certain physical length, a
certain shape, a certain material or it may be integrated in a certain
printed circuit board (PCB) or environment, which may influence the
propagation of the stimuli and/or the 5 output signals of the DUTs. The
common device output line 5 and the receiver unit 8 may be configured such
that digital levels of the DUT output signals provide added DUT output
signal levels at an input of the receiver unit in a temporally aligned way.
This means, the temporally aligned 10 superposition SPN-1 may comprise
added DUT digital output signal levels at the input of the receiver unit 8,
wherein the added DUT digital output signals are temporally aligned. The
digital output signal alignment may be within the duration of one bit of
such a digital signal, and a possible deviation may, for example, be
smaller than a T10/90 or T20/80 rise time of such a bit. 15 In embodiments
a common device output line 5 may be configured such that for DUTs, which
have identical stimuli response delays, the individual dut contributions of
the temporally aligned superposition SPN-1 of the DUT signals at the
receiver unit have a temporal deviation from each other of less than the
bit duration of the DUT output signals. 20 



In Fig. 3, a schematic drawing of an apparatus 10 for testing a plurality
of devices under test according to another embodiment is depicted. In this
embodiment, the driver unit 2 and the receiver unit 8 are configured to be
shared by a plurality of devices under test DUT1, DUT2,...,DUTN. In
embodiments of the invention, the common device output line 5 may 25 be
configured to propagate the stimulus ST from the driver unit 2 to the DUT
connection Cl, C2, ...,CN. In this case common device output lines may be a
common device input-and-output line 5. Respective input/output pins or
terminals of DUT1 to DUTN may be electrically coupled 30 to the
corresponding DUT connections Cl to CN. This means a plurality of DUTs are
coupleable via a common device input/output device line 5 to the driver
unit 2, as well as to the receiver unit 8. It should be noted that in an
ATE test environment the signal propagating from a tester 35 driver 2 to a
DUT driver/receiver and from the DUT to the tester receiver may be
disturbed by capacitive and inductive parasitic components or effects. Such
parasitic effects may be caused by the propagation path itself or by other
components. A stimulus, which is traveling from a tester driver to a DUT
and from the DUT to the tester receiver unit may be  WO
2011/127973PCT/EP2010/054879 14 affected by the capacitive and inductive
components of a termination circuitry, the tester channel, an interface
board, a socket / a probe or a package of the DUT. As is schematically
shown in Fig. 3, a common device output line 5 may be described with 5 the
characteristic impedance ZO. The characteristic impedance ZO may be
determined by the size, shape and material used for the common device
output line. The characteristic impedance is at least approximately
frequency-independent and constant. The common device output line 5 may be
a transmission line comprising two or more conductors, which are insulated
against each other by some dielectric material, which may be, for example,
10 air or another dielectric material. When a signal on a transmission line
arrives at some point where a characteristic impedance changes, only a part
of the signal will pass, whereas the rest will be reflected back. A
transmission line may comprise a uniform cross section which may avoid
reflections of a signal or stimulus and may furthermore comprise a well
defined and homogenous capacitance and inductance per unit length. A
transmission line 15 may act to transfer electrical signals from one place,
e.g. the driver unit, to another place, e.g. the DUTs. A stimulus signal
and an output signal from a DUT device may be reflected, for example, at
the nodes A, B,..., and N. Each time a reflected wave is superimposed onto
the voltage that is currently present on the transmission line, such
reflected signals may travel back to the beginning of the transmission
line, where the same 



20can be reflected again, or absorbed in a termination. The driver unit 2
and the receiver unit 8 may be coupled via a common device input-and-
output line 5 to the plurality of DUTs. This means, a shared test driver
and test receiver topology is achieved, so that the number of receivers and
drivers in a test system can be 25 reduced and hence, the test costs and
tester costs can be reduced. The common device output line 5 may be
configured as a common device input-and-output line, which is electrically
coupled to the driver unit 2 at the first end 5a and to the receiver unit 8
at the second end 5b of the common device input-and-output line, so that
the driver unit 2 provides stimulus via the common device input-and-output
line 5 to the DUT connections 30 and DUT output signals propagate from the
DUT connections via the common device input-and-output line 5 to the
receiver unit 8. As it is schematically shown in Fig. 4, an apparatus 10
for testing a plurality of devices under test may comprise a plurality of
driver units 2 and a plurality of receiver units 8, 35 which are configured
to be shared by the plurality of DUTs. This means, an apparatus may
comprise a plurality of driver units which are connected via respective DUT
connections, for example, CIA, C1B to C1N, C2A to C2N and CNA to CNN to
input/output pins of  WO 2011/127973PCT/EP2010/054879 15 respective DUTs.
Each of the input/output pins of the DUTs may be connected via the
corresponding common device output line 5 to the receiver unit 8. According
to embodiments, a plurality of DUTs can be tested in a daisy chain type
method 5  with a common device output line 5 or input/output line 5, i.e.
in a serialized (but approximately parallel) way, so that the number of
test channels and test receiver units can be reduced compared to test
systems comprising only shared drivers, but no shared test receivers 8.
10In Fig. 5, an apparatus for testing a plurality of devices under test is
schematically 



depicted. According to embodiments an apparatus 10 for testing a plurality
of devices may further comprise a common device input line 6, which is
electrically coupled to the driver unit 2 and wherein the driver unit is
configured to provide the stimulus ST via the common device input line 6 to
a plurality of input DUT connections Ii, 12, I3,..., IN, to which input 15
DUT terminals of the plurality of DUTs are electrically coupleable. This
means that according to embodiments, the stimulus ST is not send via the
same electrical line or transmission line to the corresponding DUT, via
which like an output signal triggered by the stimulus ST is propagating to
the receiver unit 8. According to examples, the driver unit 2 is configured
to be shared, via a common device input line 6, by the plurality of 20 DUTs
and the receiver unit 8 is configured to be shared, via the common device
output line 5, by the plurality of DUTs. The electrical line or
transmission line may again be described by means of a characteristic
impedance ZO. The common device output line 5 and the common device input
line 6 may each be coupled via corresponding termination resistors R to a
ground potential in order to suppress possible signal reflections. 25 In
Fig. 6, a schematic drawing of an apparatus 10 for testing a plurality of
devices under test using such a "daisy chain" method of testing devices, as
described above, is shown. The apparatus may comprise a plurality of driver
units 2a wherein each driver unit 2a is coupled via a common device input
line 6 to an input DUT connection Il A, IlB etc., and 30 consequently to a
plurality of DUT input terminals 13 or pins of a DUT to be tested. Each of
the common device input lines 6 may comprise or may be described by a
certain characteristic impedance ZO, and it may be coupled via a resistor R
to a potential, e.g., a ground potential gnd. Furthermore, the apparatus
may comprise a plurality of receiver units 8a or comparator units, each of
them coupled via a shared common device output lines 5 to 35 DUT
connections CIA, C1B, etc., and wherein each of the common device output
line 5 may comprise a termination resistor R to a potential, e.g. the
ground potential gnd.  WO 2011/127973PCT/EP2010/054879 16 According to this
embodiment, the apparatus 10 may comprise driver units 2a and receiver
units 8a wherein each of the them is coupled via a corresponding common
device output line 5 or a common device input line 6 to DUT connections
11A, 11B, C 1A, C1B,...etc. Therefore, a driver unit 2a and a
receiver/comparator unit 8a of the inventive apparatus can 5be used for
testing a plurality of DUTs in a "daisy chain" configuration. According to
the embodiment discussed here, a test arrangement is disclosed for testing
a plurality of devices under test, wherein the test arrangement comprises a
common device output line 5 and a driver unit 2 configured to provide a
stimulus to the DUTs, wherein the 10 driver unit is configured such that
the stimulus reaches different DUTs at different times, thereby creating
stimuli time shifts at the DUTs. Moreover, the test arrangement may
comprise a receiver unit 8 which is electrically coupled to the common
device output line 5 and, via the common device output lines, to a
plurality of DUT connections C 1 to CN, which are electrically coupled to
the common device output line and, consequently, to a 15 plurality of DUTs
electrically coupled to the DUT connections, wherein output signal
propagation delays for DUT output signals, propagating from the DUT
connections to the receiver unit are adapted to the stimuli time shifts,
such that the test of the plurality of DUTs having identical stimulus
response delays results in a temporally aligned superposition of the DUT
output signals at the receiver unit. According to embodiments of 20 the
test arrangement, the common device output line and the receiver unit are
configured such that digital levels of the DUT output signals provide added
digital signal levels at the input of the receiver unit in a temporally
aligned way. 



Fig. 7 shows a schematic flow chart of a method for testing a plurality of
devices under test 25 according to an embodiment. The method comprises
applying 100 a stimulus to DUTs, such that the stimulus reaches different
DUTs at different times, thereby creating stimuli time shifts at the DUTs,
and such that the DUTs provide temporally shifted DUT output signals in
response to the stimulus. Furthermore, the method comprises receiving 110 a
temporally aligned superposition of the DUT output signals of the DUTs at
the receiver 30 unit, wherein the DUTs are electrically coupled via a
common device output line to the receiver unit, and wherein output signal
propagation delays for the DUT output signals propagating from the DUT
terminals to the receiver unit are adapted to the stimuli time shifts,
thereby providing for the temporal alignment. 35 According to the inventive
method, the stimulus is applied to different DUTs at different times, so
that the stimulus reaches the DUTs with a certain time difference or
stimuli time shift compared to other DUTs. As a consequence, if the DUTs
have identical stimulus  WO 2011/127973PCT/EP2010/054879 17 response
delays, temporally shifted output signals are provided at the DUT outputs
or DU input/outputs in response to the temporally shifted stimulus. A
further step of the inventive method comprises receiving 110 a temporally
aligned  5 superposition of the DUT output signals at the receiver unit.
The DUTs are electrically coupled via a common output device line to the
receiver unit. The output signals from the DUT are temporally shifted at
the DUT connections because of the stimuli time shifts of the stimulus. In
order to receive a temporally aligned superposition of the DUT output
signals, output signal propagation delays for the DUT output signals
propagating from the 10 DUT terminals or DUT connections to the receiver
unit are adapted to the stimuli time shifts, so that a temporal alignment
of the single DUT output signals can be achieved. According to other
embodiments, the step of receiving 110 a temporally aligned superposition
of the DUT output signals includes adding the DUT output signals, so that a
15 temporally aligned superposition of the output signals comprises an
expected timing and a predetermined threshold value result at the receiver
unit if all the DUTs provide identical responses. This means, a certain
timing adjustment may be applied to the DUT output signals, i.e. one or
more of the output signals may be delayed or the propagation time may be
prolonged or shortened compared to other output signals, so that a
temporally aligned 20 superposition with an expected timing and a
predetermined value results at the receiver unit. Moreover, the inventive
method may comprise a step of comparing the temporally aligned
superposition of the DUT output signals at the receiver unit with one or
more 



25 predetermined threshold values at a strobe time or in a strobe window.
This means, the superposed output signals reaching the receiver unit may be
compared with a predetermined threshold value at a certain point in time or
strobe time or within a strobe window. The superposed signal of the DUT
output signals may be checked with respect to its timing and to its level.
This may be performed at a certain point in time or strobe time 30 or
within a certain time range or strobe window. During such a strobe window
the level of a temporally aligned superposed signal must not be lower than
a certain threshold value, for example, or it must be within a certain
voltage level range, if all duts provide identical (but slightly time
shifted) output signals. 35 According to embodiments of the inventive
method, the step of comparing the temporally aligned superposition of the
DUT output signals may be performed with a predetermined low threshold
value and a predetermined high threshold value at the same time (dual-level
method). Therefore, a receiver unit may include two comparators in order to
compare the  WO 2011/127973PCT/EP2010/054879 18 received temporally aligned
superposition of DUT output signals with a predetermined low level and a
predetermined high level at the same time, in order to determine if the
superposed output signal is within a certain level or voltage range. 5
According to another embodiment of the invention, the step of comparing the
temporally aligned superposition of the DUT output signals comprises
comparing the temporally aligned superposition of the DUT output signals
with a predetermined low threshold value and with a predetermined high
threshold value, one after the other. In this case, a receiving unit may
only comprise one comparator and the temporally aligned superimposed output
10 signal can be measured or evaluated twice in order to compare, for
example, first the DUT output signal with the low threshold value and
afterwards, i.e. in a serialized way, with a predetermined high threshold
value or vice versa (dual - shot method).   When the temporally aligned
superposition of the DUT output signals is measured with 15these dual
threshold or dual shot methods, it can be determined if all DUTs give the
correct output, i.e. if all DUTs are functionally ok. The inventive method
may furthermore comprise the step of outputting a fail signal or failure if
at least one DUT signal from one of the plurality of DUTs does not
contribute to 20 the temporally aligned superposition in a predetermined
manner, i. e., if it is found that the temporally aligned superposition
takes a value which is beyond a predetermined threshold value or which is
outside of a pass interval associated to an expected temporally aligned
superposition for the case of duts providing the expected response. This
means, if at least one DUT is malfunctioning and does not contribute to the
temporally aligned superposition 25 of DUT output signals or contributes to
the temporally aligned superposition in a wrong way in response to a
certain stimulus, i.e. with a wrong timing or unexpected output signal
level, this can be detected, for example, using a single threshold decision
or using two threshold decisions. 30 The presence of a DUT which is not
working correctly in response to a certain stimulus and which, for example,
does not react at all, i.e.. does not output a signal, or outputs the
output signal too early, too late, with incorrect timing or with a signal
height deviating 



from a signal height provided by a correctly working DUT, can be detected
by the receiver      unit, and hence a failure signal can be generated,
which indicates that at least one DUT is 35faulty.  WO
2011/127973PCT/EP2010/054879 19 It should be noted that according to
embodiments, the inventive method, or at least a part thereof, can be
performed using a computer program having a program code for performing the
methods as described herein. 5 The above described embodiments are merely
illustrative for the principles of the present invention. It is understood
that modifications and variations of the arrangement 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 pending patent
claims and not by the 10 specific details presented by way of description
and explanation of the embodiment therein. Although some of the Figures 1
to 6 are illustrated as block diagrams of an apparatus, these figures
simultaneously are an illustration of a method, where the block
functionalities correspond to the method steps. 15 Depending on certain
implementation requirements of the inventive methods, the inventive methods
can be implemented in hardware or in software. The implementation can be
performed using a digital storage medium, in particular, a disc, a DVD, a
CD or Blue-ray having electronically readable control signals stored
thereon, which cooperate with programmable computer systems such that the
inventive methods are performed. 20 Generally, the present invention is
therefore a computer program product with a program code stored on a
machine readable carrier, the program code being operated for performing
the inventive methods when the computer program product runs on a computer.
In other words, the inventive methods are, therefore, a computer program
having a program code for performing at least one of the inventive methods
when the computer program runs on a 25 computer.  WO
2011/127973PCT/EP2010/054879 20 Claims  1.Apparatus (10) for testing a
plurality of devices under test (DUTs), the apparatus comprising: 



5 a common device output line (5);      a driver unit (2) configured to
provide a stimulus (ST) to the DUTs (DUT1, DUT2, DUT3,...,DUTN), wherein
the driver unit (2) is configured such that the stimulus 10reaches
different DUTs at different times (Ti, T2, T3,...,TN), thereby creating
stimuli time shifts (ASTI, AST2, AST2,ASTN-1) at the DUTs; a receiver unit
(8) electrically coupled to the common device output line (5); and 15a
plurality of DUT connections (Cl, C2, C3..., CN) electrically coupled to
the common device output line (5), so that DUT terminals of the plurality
of DUTs are electrically coupleable via the common device output line (5)
to the receiver unit (8), wherein output signal propagation delays (A0T1,
AOT2, AOTN) for DUT output signals (0S1 , 0S2, 0S3,..., OSN) propagating
from the DUT connections 20(Cl, C2, C3..., CN) to the receiver unit (8) are
adapted to the stimuli time shifts (ASTI, AST2, AST3, ASTN), such that a
test of DUTs having identical stimulus response delays results in a
temporally aligned superposition (SPN-1) of the DUT output signals (0S1 ,
0S2, 0S3,..., OSN) at the receiver unit (8). 252.Apparatus (10) according
to claim 1,wherein a sum of a first propagation length from the driver unit
(2) to the DUT connection (Cl, C2, C3..., CN) of a respective DUT and of a
second propagation length for a DUT output signal (0S1 , 0S2, 0S3,..., OSN)
propagating from the DUT connection (Cl, C2, C3..., CN) of the respective
DUT to the receiver unit (8) is identical for all of the plurality of DUTs
30(DUT1, DUT2, DUT3,...,DUTN) to be tested within a tolerance range of  3%,
1% or  0.1%. 3.Apparatus (10) according to one of the claims 1 or 2,
wherein the common device            output line (5) is configured such
that arrival times of the DUT output signals (0S1 35, 0S2, 0S3,..., OSN)
which are shifted relative to each other in accordance with the stimuli
time shifts (ASTI, AST2, AST2,AsTN-1) at the DUT connections at  WO
2011/127973PCT/EP2010/054879 



21  the receiver unit (8) differ from each other by less than a bit
duration or period duration of the DUT output signals (0S1 , 0S2, 0S3,...,
OSN). Apparatus (10) according to one of the claims 1 to 3, wherein the
common device output line (5) is configured such that a constructive
superposition of the DUT output signals, which are shifted relative to each
other in accordance with the stimuli time shifts (ASTI, AST2, AST2, ASTN)
at the DUT connections is detectable at the receiver unit (8). Apparatus
(10) according to one of the claims 1 to 4, wherein the common device
output line (5) and the receiver unit (8) are configured such that digital
levels of the DUT output signals (0S1 , 0S2, 0S3,..., OSN) provide added
DUT output signal levels at the input of the receiver unit (8) in a
temporally aligned way. Apparatus (10) according to one of the claims 1 to
5, wherein the common device output line (5) is configured such that for
DUTs having identical stimulus response delays, the DUT output signals at
the receiver unit (8) comprise relative to each other a temporal deviation
of less than a bit duration, which form the temporally aligned
superposition (SPN-1), of the DUT output signals (OS1 , 0S2, 0S3,..., OSN).
Apparatus (10) according to one of the claims 1 to 6, wherein the driver
unit (2) and the receiver unit (8) are configured to be shared by the
plurality of DUTs (DUT1, DUT2, DUT3,...,DUTN). Apparatus (10) according to
one of the claims 1 to 7, wherein the receiver unit (8) is configured to
compare the temporally aligned superposition (SPN-1) of the DUT output
signals with a predetermined low threshold level and a predetermined high
threshold level. Apparatus (10) according to one of the claims 1 to 8,
wherein the receiver unit (8) is configured to compare the temporally
aligned superposition (SPN-1) of the DUT output signals with a
predetermined low threshold level and with a predetermined high threshold
level in temporally subsequent cycles. Apparatus (10) according to one of
the claims 1 to 9, wherein the receiver unit (8) is configured to output a
fail signal if at least one DUT signal from one of the plurality of DUTs
(DUT1, DUT2, DUT3,...,DUTN) does not contribute to the  WO
2011/127973PCT/EP2010/054879 22 temporally aligned superposition (SPN-1) in
a predetermined manner, wherein the test of a set of non-defective DUTs
having identical stimulus response delays results in an expected temporally
aligned superposition (SPN-1) of the DUT output signals, and wherein a test
of a set of DUTs comprising at least one defective DUT 5results in an
unexpected superposition in which at least one DUT signal does not
contribute to the temporally aligned superposition in the predetermined
manner. 



11.Apparatus (10) according to one of the claims 1 to 10, further
comprising a common device input line (5) electrically coupled to the
driver unit (2), and  10 wherein the driver unit (2) is configured to
provide the stimulus (ST) via the common device input line (5) to a
plurality of input DUT connections (IL 12, 13,..., IN) to which input DUT
terminals of the plurality of DUTs are electrically couple-able.
1512.Apparatus (10) according to one of the claims 1 to 10, wherein the
common device output line (5) is configured as a common device
input-and-output line electrically coupled to the driver unit (2) at a
first end (5a) and to the receiver unit (8) at a second end (5b), such that
the driver unit (2) provides a stimulus (ST) via the common device
input-and-output line to the DUT connections (Cl, C2, C3 CN)  20 and such
that DUT output signals (0S1 , 0S2, 0S3,..., OSN) propagate from the DUT
connections (Cl, C2, C3..., CN) via the common device input-and-output line
to the receiver unit (8). 13.Test arrangement for testing a plurality of
devices under test (DUTs), the test 25arrangement comprising: a common
device output line (5); a driver unit (2) configured to provide a stimulus
(ST) to the DUTs, wherein the  30 driver unit (2) is configured such that
the stimulus (ST) reaches different DUTs (DUT1, DUT2, DUT3,...,DUTN) at
different times (Ti, T2, T3,...,TN), thereby creating stimuli time shifts
(ASTI, AST2, AST2, ASTN-1) at the DUTs; a receiver unit (8) electrically
coupled to the common device output line; 35  WO
2011/127973PCT/EP2010/054879 23 a plurality of DUTs (DUT1, DUT2,
DUT3,...,DUTN) electrically coupled to the DUT connections (Cl, C2, C3...,
CN), wherein output signal propagation delays (A0T1, AOT2, ...AOTN) for DUT
output signals (0S1 , 0S2, 0S3,..., OSN) propagating from the DUT
connections (Cl, C2, C3..., CN) to the receiver unit (8) 5 are adapted to
the stimuli time shifts (ASTI, AST2, AST2, ASTN-1), such that a test of the
plurality of DUTs having identical stimulus response delays results in a
temporally aligned superposition (SPN-1) of the DUT output signals (0S1 ,
0S2, 0S3,..., OSN) at the receiver unit (8). 



1014,Test arrangement according to claim 13, wherein the common device
output line (5) and the receiver unit (8) are configured such that the
digital levels of the DUT output signals (0S1 , 0S2, 0S3,..., OSN) provide
added digital signal levels at the input of the receiver unit (8) in a
temporally aligned way. 1515.Method for testing a plurality of devices
under test (DUTs), the method comprising: applying (100) a stimulus to
DUTs, such that the stimulus reaches different DUTs at different times,
thereby creating stimuli time shifts at the DUTs, and such that the DUTs
provide temporally shifted DUT output signals in response to the stimulus;
20and receiving (110) a temporally aligned superposition of the DUT output
signals of the DUTs at a receiver unit, wherein the DUTs are electrically
coupled via a common device output line to the receiver unit, and wherein
output signal propagation delays 25for the DUT output signals propagating
from the DUT terminals to the receiver unit are adapted to the stimuli time
shifts, thereby providing for the temporal alignment. 16. Method according
to claim 15, wherein the step of receiving (110) a temporally
aligned superposition of the DUT output signals includes adding the DUT
output 30signals, so that a temporally aligned superposition of the DUT
output signals results at the receiver unit. 17. Method according to one of
the claims 15 to 16, further comprising the step of comparing the
temporally aligned superposition of the DUT output signals at the
35receiver unit with one or more predetermined threshold values at a strobe
time or in 



a strobe window.  WO 2011/127973PCT/EP2010/054879 24 18. Method according
to one of the claims 15 to 17, further comprising the step of comparing the
temporally aligned superposition of the DUT output signals at the same time
with a predetermined low threshold value and a predetermined high threshold
value, to decide whether there is a defective DUT. 19. Method according to
one of the claims 15 to 17, further comprising the step of subsequently
comparing the temporally aligned superposition of the DUT output signals
with a predetermined low threshold value and with a predetermined high
threshold value. 20. Method according to one of the claims 15 to 19,
further comprising the step of outputting a fail signal, if at least one
DUT signal from one of the plurality of DUTs does not contribute to the
temporally aligned superposition in a predetermined manner. 21. Computer
program having a program code for performing the method as claimed in one
of the claims 15 to 20. 


