
;LMNOe3eB\@6TB  1 _ Description *cooooz* Electrical circuit and method for
testing integrated circuits 5 The invention relates to an electrical
circuit and to a method for the parallel and short-circuit-protected
testing of electrical circuits, in particular integrated circuits. 10 The
production testing of integrated circuits constitutes a significant cost
factor when manufacturing such integrated circuits. In order to optimize
the costs which are incurred when production 15 testing integrated
circuits, attempts are frequently made to utilize the available test
systems in the best possible way. If the test algorithm with which the
integrated circuits are tested is optimized for a minimum testing time, all
the possibilities for 20 reducing costs are already exhausted with this
approach. A further approach for testing integrated circuits is to test a
plurality of integrated circuits 25 simultaneously on a single tester. For
this it is necessary for the testers used to be correspondingly equipped,
in particular for the load board to be adapted to hold a plurality of
integrated circuits. A load board is understood here to be a base which is
30 used in such a test and which is capable of holding one or more
integrated circuits to be tested. When such parallel testing of integrated
circuits is carried out there is frequently the problem that owing 35 to a
single faulty integrated circuit a11 the integrated circuits of the
respective parallel test run are classified as faulty and therefore
eliminated. As a result, the yield is reduced and the unit costs for the
f L - 2  faultfree integrated circuits are increased. 



The object of the present invention is to make available a device and a
method in which parallel 5 testing of integrated circuits can be carried
out and with which faulty integrated circuits can be reliably distinguished
from faultfree integrated circuits. This object is achieved with the
subject matter of the 10 independent claims. Advantageous developments of
the invention emerge from the respective subclaims. The invention relates
to an electrical short-circuit protective circuit for protecting an input
contact 15 against short-circuits. Its input is intended for connection to
a signal generator, and its output is intended for connection to an input
contact or to a signal input. The electrical short-circuit protective
circuit is therefore located on the signal path of the 20 test circuit. The
input contact is intended to receive test signals which are generated by
the signal generator, in particular currents and voltages, and to apply
these test signals to an integrated circuit. The electrical short-circuit
protective circuit is capable 25 of electrically decoupling the input
contact from the region which lies upstream of the input of the electrical
short-circuit protective circuit. According to a basic idea of the
invention, the 30 additional provision of a short-circuit protective
circuit for each input contact ensures that shortcircuits which are
generated by faulty integrated circuits which are to be tested cannot
affect other input contacts. This ensures that only the integrated 35
circuits which are actually faulty are detected as faulty and eliminated,
whereas the other faultfree integrated circuits are tested further and, if
they pass the further tests, leave the test process in the   - 3  usual
way. As a result, the yield when testing is increased and at the same time
it is ensured that n integrated circuits can be tested simultaneously. This
reduces the overall test time, while the equipment for 5 the tester which
is used remains the same. A11 that is necessary is to adapt the load board
to hold a plurality of integrated circuits and to provide such an
additional short-circuit protective circuit which can be implemented
cost-effectively. 10 Such an electrical short-circuit protective circuit
can be arranged directly at the input contact, it being advantageous here
that the signal values which are considered by the short-circuit protective
circuit 



15 correspond very precisely to the signal values which are actually
present at the input contact. The simplest implementation of such
decoupling according to the invention can be achieved by means of 20 an
.isolation amplifier which must satisfy relatively stringent requirements
in terms of the frequency response and the linearity. In this embodiment of
the invention, it is not necessary to take any further measures to decouple
the signal inputs. A plurality of 25 signal inputs or a plurality of
integrated circuits which are connected to these signal inputs can be
tested simultaneously, as a result of which considerable savings in terms
of cost and time are obtained. 30 According to a further embodiment of the
invention, an input contact is decoupled only if the test signal present at
the input contact assumes an inadmissible value, in particular has a
short-circuit. 35 For this purpose, the electrical short-circuit protective
circuit can be embodied as a currentcontrolled isolating switch. In this
embodiment of the    - 4  invention, an ammeter is additionally provided
and is arranged in particular at a signal generator: The connection between
the signal generator and the input contact is disconnected if a current
value which is 5 sensed by the ammeter and is present at the input contact
differs from an anticipated current value. In this context, a control line
is also provided between the current-controlled isolating switch and the
ammeter and can be used to switch the current-controlled 10 isolating
switch. By means of this embodiment of the invention, defective components
which are to be tested can be detected precisely and disconnected
individually. The test run is carried out here in a sequential fashion for
all the components which are 15 connected in parallel. In one alternative
embodiment, the electrical shortcircuit protective circuit has an isolating
switch and an isolation amplifier connected in parallel with the 20
isolating switch. The inputs of the isolating switch and of the isolation
amplifier are connected to a signal generator, and the outputs of the
isolating switch and of the isolation amplifier are connected to an input
contact. This embodiment of the invention 25 constitutes a decoupling means
for parallel input contacts which operates precisely and can be implemented
cost-effectively and in which the input contacts can be tested
simultaneously and if appropriate disconnected. There is no need for any 



30 additional external control lines. The isolation amplifier is active
only during the short-circuit test which is carried out at the beginning,
and is used only for decoupling the inputs. Only low requirements are made
of the frequency response, the gain and the 35 linearity of the isolation
amplifier. A11 that is necessary is for the short-circuit test voltage
which is output by the signal generator to be passed on with an
approximately accurate amplitude to the isolation    - 5  amplifier. In one
of the embodiments described above, the electrical short-circuit protective
circuit can be 5 integrated monolithically on the integrated circuit which
is to be tested. The invention also relates to a test apparatus for testing
integrated circuits, in particular of dynamic 10 A/D converters. This test
apparatus comprises at least one input contact for connection to an
integrated circuit, in each case one electrical short-circuit protective
circuit (described above) for each input contact, the output of which
short-circuit protective 15 contact is connected to the associated input
contact, and a signal generator for generating a test signal which is
connected to each input of the electrical short-circuit protective circuit
or circuits via one connecting line in each case. With such a test 20
apparatus it is possible to test a plurality of integrated circuits
simultaneously and with protection against short-circuits. In a first
embodiment, the test apparatus also 25 comprises in each case a comparator
unit for each input contact and at least one reference signal generator.
This comparator unit is connected to the input or to the output of the
electrical short-circuit protective circuit. The method of implementing the
short-circuit 30 protective circuit determines in each case whether the
comparator unit is connected here to the input or to the output. The
reference signal generator for generating a reference signal is connected
to each comparator unit by means of at least one line, in 35 particular by
means of a reference line and by means of a calibration line. It is
particularly advantageous here that the test signals can be checked by the
comparator units against the reference signals and the  



- 6  comparator units can be calibrated precisely. This produces
particularly reliable test results. Each comparator unit can be operated in
a test mode in 5 which the test signal of the respective input contact is
compared to the reference signal and in which the signal generator is
switched off by the comparator unit if the test signal exceeds or drops
below the reference signal. This ensures that the test signals lie within a
10 desired interval which can be set precisely. Furthermore, if a decision
logic unit is provided which is connected to the comparator units and which
can generate control signals for the precision signal 15 generator from the
output signals of the comparator units, the comparator units or the
comparators can be calibrated in parallel before the start of a test cycle.
As a result, the test can be speeded up further. 20 According to a further
embodiment of the invention, the test apparatus comprises two reference
signal generators. The first reference signal generator generates a lower
reference signal here and the second reference signal generator generates
an upper reference 25 signal. In this embodiment, each input contact has
two comparator units, specifically a first comparator unit, which is
connected to the first reference signal generator, and a second comparator
unit, which is connected to the second reference signal generator. 30 This
ensures that the integrated circuits are tested only with test signals
which are arranged within the test interval which is defined by the lower
reference signal and the upper reference signal. The test signal 35 values
which are actually present at the input contacts of the integrated circuits
can thus be reliably controlled.     



In one embodiment of the test apparatus according to the invention which is
easy to manufacture, each comparator unit comprises one comparator in each
case. It is particularly simple and cost-effective if the 5 test apparatus
comprises in each case one comparator with two inputs and with one output.
The first input of each comparator is connected to the reference line of
the respective reference signal generator, and the second input of each
comparator can be connected to the 10 calibration line of the respective
reference signal generator and to the input or the output of the electrical
short-circuit protective circuit. The output of each comparator can be
connected to its calibration unit and to the precision signal generator.
The 15 switching properties, in particular the offset and the hysteresis of
the comparator, can be set here by means of the calibration unit. According
to a further embodiment of the invention, in 20 each case two lines,
specifically a calibration line and a reference line, extend to the
comparator unit or units from the reference signal generator or from the
reference signal generators. Furthermore, each comparator unit also
comprises a calibration unit to 25 whose control input the output of the
comparator unit is respectively connected. The calibration line and the
reference line are routed as closely as possible together with the signal
line so that all these lines are subject to the same external interference.
The 30 comparator unit can also be operated in a calibration mode in which
the switching properties of the comparator unit, in particular the
offset/deviation from the zero value and the hysteresis/residual effect of
the test signal after the switching off are set by 35 comparing the signal
values present on the calibration line and on the reference line of the
calibration unit with one another.    _ g _ Owing to external interference
or as a result of the influence of the different signal paths it is
possible for the test mode to start and end at the different integrated
circuits at slightly staggered times. In 5 order to prevent this, the
respectively valid time window is communicated to the evaluation logic of
the tester. For this purpose, the invention provides in each case one
checking signal line which leads from each comparator unit to the
respective output line 10 which joins the output contact of the integrated
circuit to be tested. A check signal is conducted via this check signal
line to the respective output line, in particular to an AND gate which is
arranged downstream of the output contact and is linked there to 15 the
digital output of each integrated circuit. If the electrical short-circuit
protective circuit is embodied as a current-controlled isolating switch,
the electrical short-circuit protective circuit can be 



20 operated in a short-circuit test mode. In this shortcircuit test mode,
the current-controlled isolating switch is switched in such a way that the
connection between the signal generator and the input contact is closed,
and that the ammeter can detect whether the 25 current value which is
generated by the signal generator and is present at the input contact lies
in a defined admissible value range. The current-controlled isolating
switch is opened by the ammeter if the current value which is generated by
the signal 30 generator and is present at the input contact does not lie in
the defined admissible value range. Otherwise, it remains closed for the
rest of the test run. With this short-circuit test mode it is possible to
detect faulty integrated circuits precisely and disconnect 35 them
selectively. Such an advantageous short-circuit test mode can also be
carried out with an electrical short-circuit   _ 9 _ protective circuit
which is embodied as the isolating switch and the isolation amplifier which
are connected in parallel. In this context, in each case one control line
is provided between in each case one isolating 5 switch and the associated
comparator unit, and the respective input contact can be switched in such a
way that it is connected to the comparator unit. In the short-circuit test
mode, the short-circuit protective circuit is first switched in such a way
that the 10 connection between the signal generator and the input contact
runs only via the isolation amplifier and the isolating switch is
disconnected. Furthermore, the input contact is switched in such a way that
the test signal which is present at the input contact is 15 connected to
the comparator unit. If a short-circuit is not present or if the test
signal which is present at the input contact assumes an admissible value,
the isolating switch is switched by 20 the comparator unit in such a way
that the connection between the signal generator and the input contact runs
via the isolating switch. However, if a short-circuit is present or if the
test 25 signal which is present at the input contact assumes an
inadmissible value, the isolating switch is switched by the comparator unit
in such a way that the isolating switch is disconnected and the connection
between the signal generator and the input contact runs only via 30 the
isolation amplifier. In order to ensure a high level of functionality of
the test apparatus, the comparator units and the shortcircuit protective
circuits can be switched to and fro 35 between the short-circuit test mode,
the calibration mode and the test mode. The test apparatus according to the
invention which is 



- 10  described above can be implemented in various ways. The different
embodiments of the test apparatus according to the invention differ here
only in the partitioning or in the arrangement of the individual elements
of the 5 test apparatus according to the invention. Depending on the
availability of circuitry area on the integrated circuits, individual
elements, or even a11 the elements, of the described test apparatus can be
accommodated in the integrated circuits as BIST/Built 10 In Self Test
circuitry. Different cost savings can be achieved depending on how many
elements of the test apparatus according to the invention can be
accommodated on the integrated circuit. 15 The invention also relates to an
integrated circuit with an electrical short-circuit protective circuit
described above or with a test apparatus described above. Here, the
short-circuit protective circuit or the test apparatus is monolithically
integrated on this 20 integrated circuit and formed in addition to the
actual circuit of the integrated circuit. It is possible here for the
common precision signal generator to be replaced by local digital signal
sources which are formed in the integrated circuits. This on-chip 25
solution is particularly cost-effective. In this embodiment it is possible
either to position only the short-circuit protective circuit or else the
entire arrangement of the described test apparatus with 30 the precision
signal generator, with the short-circuit protective circuit, with the
comparator unit or with the comparator and with the calibration unit as
well as with the reference signal generators on the integrated circuit.
However, a precondition for this is that the 35 additional chip area which
is necessary for this is available. In particular in the case of integrated
circuits in which the circuitry area is limited only by the number of
connecting contacts to be applied there   - 11  is generally sufficient
chip area available. In this embodiment of the invention, a filter, in
particular a low-pass filter, which is capable of converting a generated
test signal into a desired analog signal is 5 additionally required on the
load board for each integrated circuit. The reference voltage sources may
be implemented, for example, by means of highly stable and
temperature-compensated band gaps. This embodiment of the test apparatus
according to the invention is 10 particularly optimum in terms of costs,
especially since it no longer requires any special test properties and can
be used in a particularly versatile way. 



The short-circuit protective circuit and test apparatus 15 according to the
invention which are described above can also be formed on a load board for
holding at least one needle card for testing integrated circuit and/or
having at least one test base for testing integrated circuit and/or for
connecting a handler to a tester of 20 integrated circuits. In the process,
a11 the elements of the short-circuit protective circuit or test apparatus
which are described above can be positioned on the load board. 25
Alternatively, when the test apparatus is formed on the load board it is
also possible to replace the central precision signal generator of the
tester by digital signal sources which are accommodated locally in the
integrated circuits. The comparator units or 30 comparators are positioned
on the load board in this arrangement and can control the internal
precision signal generators. This requires the integrated circuit to have
an external control interface such as, for example, an I2G bus. This is the
case in many mixed 35 signal modules. They are therefore particularly
suitable for this solution. The invention also relates to a tester for
testing    - 12  integrated circuits which has a plurality of instruments
for generating signals or data streams and a plurality of measuring
sensors, in particular for currents and voltages. The tester also comprises
a load 5 board which is described above and a short-circuit protective
circuit or tester device which is also described above. In this context,
the. precision signal generator and the reference signal generator or
generators is/are arranged on the tester, and the 10 comparator units or
comparators with the calibration units are arranged on the load board, in
each case adjacent to the input contacts for the integrated circuits. A
tester with a test apparatus which is arranged in such a way can test
virtually any desired 15 number of integrated circuits in parallel, the
test apparatus according to the invention ensuring that the test results
which are obtained here are reliable and only the integrated circuits which
are actually faulty are eliminated. 20 The invention also relates to a
method for the parallel testing of integrated circuits. Here, a tester
which is described above is firstly 25 provided on a load board. The load
board is then 



equipped with a plurality of integrated circuits. The integrated circuits
are connected here to the input contacts. In this context, a signal
generator as well as in each case one electrical short-circuit protective
30 circuit are provided for each integrated circuit to be tested. A test
mode in which test signals are applied to the input contacts by the signal
generator is then executed. 35 If the electrical short-circuit protective
circuit which is provided is embodied as an isolation amplifier, the input
contacts are decoupled during the normal test run. It is therefore not
necessary to carry    - 13  out a separate short-circuit test. The test run
can be carried out simultaneously for a11 the integrated circuits which are
tested in parallel. 5 If the electrical short-circuit protective circuit
which is provided is embodied as a current-controlled isolating switch or
as an isolating switch with isolation amplifier, the short-circuit test is
carried out before the actual test run. 10 In this context it is first
determined whether the test signal which is present at the respective input
contact has an inadmissible value, in particular a shortcircuit. Then,
those input contacts at which an 15 inadmissible value, in particular a
short-circuit has been detected, are selectively decoupled. In the
embodiment as a current-controlled isolating switch, the test signal is
then tested by means of the 20 ammeter, and in the embodiment as an
isolating switch with an isolation amplifier it is tested by means of the
comparator unit. An inadmissible value of the test signal is not 25
detected here until the respective signal input is decoupled. In the
embodiment as a current-controlled isolating switch, this decoupling is
carried out by opening the respective isolating switch under the control of
the ammeter, and in the embodiment as an 30 isolating switch with isolation
amplifier it is carried out by opening the isolating switch under the
control of the comparator unit. A calibration mode can also be carried out
before the 35 test run or before the short-circuit test. 



The method according to the invention can be carried out with a test
apparatus which is described above and    - 14  with an integrated circuit
which is described above and has such a test apparatus, with a load board
which is described above and has such a test apparatus and with a tester
which is described above and has such a 5 device. The possibilities of use
of the method according to the invention are correspondingly extremely
varied. The invention is also implemented in a computer program 10 for
carrying out the method for the parallel testing of integrated circuits.
The computer program here contains program instructions which cause a
computer system to carry out such test methods in an embodiment which is
described above. Here, in particular the method steps 15 of the
short-circuit protective test mode, of the test mode and of the calibration
mode are controlled with a computer system or carried out on a computer
system itself. The computer program outputs the results of the tested
integrated circuits on an output unit, in 20 particular on a screen or on a
printer, as digital data sequences or in a form of representation which can
be generated therefrom, or stores these result data in a memory area. The
computer program according to the invention enables integrated circuits to
be tested 25 quickly, effectively and reliably and eliminated if
appropriate, the parallel treatment of a plurality of circuits resulting in
a significant speeding up of the test run time. 30 The invention also
relates to a computer program which is contained on a storage medium, in
particular on a computer memory or in a direct access memory or which is
transmitted on an electrical carrier signal. The invention also relates to
a carrier medium, in 35 particular a data carrier such as, for example, a
diskette, a zip drive, a streamer, a CD or a DVD on which a computer
program which is described above is stored. In addition, the invention
relates to a   15  5 



10 15 20 25 30 computer system on which such a computer program is stored.
Finally, the invention also relates to a download method in which such a
computer program is downloaded from an electronic data network such as from
the Internet, for example, to a computer which is connected to the data
network. The invention is illustrated in more detail in the drawings by
means of an exemplary embodiment, in which: figure 1 shows a schematic
illustration of a tester setup,figure 2shows a parallel test circuit
diagram withthree A/D converters and with three short-circuit protective
circuits,figure 3shows a fourth short-circuit protectivecircuit according
to a first exemplaryembodiment of the invention,figure 4shows a fifth
short-circuit protectivecircuit according to a second exemplaryembodiment
of the invention,figure 5shows a sixth short-circuit protectivecircuit with
two comparators according to athird exemplary embodiment of the
invention,figure 6shows a first illustration of the switchingbehavior of
the comparators from figure 5,andfigure 7shows a second illustration of the
switchingbehavior of the comparators from figure 5. Figure 1 shows a
schematic illustration of a tester setup 1. The tester setup 1 comprises a
control computer system 35 101 which is connected via a network line 103 to
the signal generators and measuring instruments 102, referred to in figure
1 as "rack instruments", and to a measuring table 106 as well as to a
tester 105 via a   - 16  control line 104. On the measuring table 106.
there is a support surface 107, which is often also referred to as a chuck.
Semiconductor wafers (not shown in figure 1) with integrated circuits which
are to be tested or 5 integrated circuits which have already been separated
lie on this support surface 107. Contact is made with said wafers or
circuits by a base for housed components or by a needle card 108 and said
wafers or circuits are connected to a switching matrix 113 via a first 10
intermediate level 109, via a second intermediate level l10, via a third
intermediate level 111 and via a fourth intermediate level 112 and via
measurement data lines 114. A load board, which is provided for holding one
or more integrated circuits is not illustrated in 15 figure 1 either. 



The switching matrix 113 is connected to the tester 105 and to the
measuring instruments 102 by means of measurement data lines 114. The
switching matrix 113 is 20 embodied here in such a way that it can conduct
the signals of the measuring instruments 102 and the input data of the
tester 105 via the intermediate levels 109 - 112 to specific connecting
contacts of the needle card 108 or to specific connecting contacts of the
load 25 board (not shown in figure 1) . The connecting lines of the load
board with the tester 105 are also referred to as "tester channels". The
tester 105 is a cost-effective tester which 30 operates in a digital
fashion and may be equipped with optional analog measuring equipment and
analog generators. The highly sensitive measuring instruments 102 which
operate in a highly precise fashion are arranged here in a separate
measuring instrument 35 cabinet at a specific distance from the measuring
table 106 and from the tester 105. The data lines between the measuring
instruments 102   - 17  and the connecting contacts of the needle card 108
as well as of the load board have a length of up to 2 m. As a result of
this long line route and the ohmic contact resistances of the junctions
between the 5 intermediate levels 109 - 112, voltage drops of the measuring
signals generated by the measuring instruments 102 occur at the test
contacts of the needle card 108 and of the load board. 10 Figure 2 shows a
parallel test circuit diagram 2 with a first A/D converter 2.1, with a
second A/D converter 22 and with a third A/D converter 23. In the parallel
test circuit diagram 2, a precision 15 signal generator 201 is provided
which is arranged at the measuring instruments 102 and is capable of
generating an analog ramp voltage. This ramp voltage is applied via a test
signal line 409 to a first input contact 211, to a second input contact 221
and to a 20 third input contact 231. This ramp voltage which is applied to
the input contacts 211, 22l and 231 is processed by the first A/D converter
21, by the second A/D converter 22 and by the third A/D converter 23. The
digital output values which are respectively generated 25 by the A/D
converters 21 - 23 as a function of the analog ramp voltage are passed on
by output contacts 212, 222 and 232 to a memory area (not designated in
more detail in figure 2) of the tester 105. The input contacts 211, 221 and
231 as well as the output 30 contacts 212, 222 and 232 are arranged on the
load board. The measured output values are compared with the anticipated
setpoint values by the tester 105 which subsequently outputs a pass signal
or a fail signal which indicates whether or not the respective A/D 



35 converter 21 - 23 has passed the test. The parallel test circuit diagram
2 makes available a minimum/maximum calibration of the test signals which
- 18  are present at the input contacts 211, 221, 231. For this purpose,
the parallel test circuit diagram 2 has a first reference signal generator
401 for generating a maximum reference voltage and a second reference
signal 5 generator 411 for generating a minimum reference voltage. A first
reference line 406 and a first calibration line 407 lead from the first
reference signal generator 401 10 to the comparator units 501, 511 and 521,
and a second reference line 416 and a second calibration line 417 lead from
the second reference signal generator 41l to the comparator units 501, 511
and 521. 15 In order to be able to route the reference lines 406 and 416,
the calibration lines 407 and 417 and the test signal line 409 respectively
in parallel to the three input contacts 2l1, 221, 231 as well as to the
comparator units 501, 511, 521, these lines are each 20 branched on the
load board. The parallel test circuit diagram 2 can be implemented on
currently available testers. To do this the load board, as shown in figure
2, simply has to be adapted 25 to hold a plurality of A/D converters 21 -
23. A first comparator unit 501 is arranged near to the first input contact
2l1. In each case a second comparator unit 511 and a third comparator unit
521 are 30 located in the direct vicinity of the input contacts 221 and
231. The comparator units 501, 511, 521 can be operated in a test mode in
which it is possible to detect 35 individually for each A/D converter 21 -
23 to be tested whether the value of the test signal is too high or too
low, or whether the test signal exceeds or drops below a reference signal. 



- 19  For this purpose, feedback lines 507, 517, 527 branch in each case
from the test signal line 409 to the comparator units 501, 511, 521. In
figure 2, these 5 feedback lines 507, 517, 527 each branch off before the
short-circuit protective circuits 506, 516, 526. Alternatively to this it
is possible for these feedback lines 507, 517, 527 to each branch off after
the shortcircuit protective circuits 506, 516, 526 and just 10 directly
before the respective input contacts 211, 221, 231 and to be routed back to
the comparator units 501, 511, 52l. If the test signal which is actually
present at the 15 input contact 211, 221, 231 exceeds the reference signal,
present on the first reference line 406, of the first reference signal
generator 40l or drops below the reference signal, present on the second
reference line 416, of the second reference signal generator 411, the 20
precision signal generator 201 can be switched off directly by the
respective comparator unit 501, 511, 521. For this purpose, a decision
logic unit 531 is provided which is connected to the precision signal
generator 201 by means of a control signal line 531. 25 The short-circuit
protective circuits 506, 516, 526 lie in the signal path and are used to
decouple the inputs, that is to say the input contacts 211, 221, and 231,
from one another, which can prevent the yield from 30 being reduced.
Without such short-circuit protective circuits 506, 516 and 526, an
internal short-circuit of the supply circuit VSS or VDD at a single analog
input contact 211, 221, 231 would lead to this short-circuit also being
present at the other input contacts 211, 35 221, 231 of the remaining
functionally capable A/D converters 21 - 23. In this case, the tester 105
would classify a11 the tested A/D converters 21 - 23 as faulty although in
reality only one of the three A/D   - 20  converters 21 - 23 is faulty. As
a result of the provision of the short-circuit protective circuits 506,
516, 526 it is ensured that when there is an internal short-circuit at just
one of the input contacts 211, 5 221 and 231 only the respective faulty A/D
converter 21, 22, 23 is eliminated. The parallel test can be continued for
the other fault-free A/D converters 21, 22, 23. 



10 Checking signal lines 504, 514, 524 extend from the comparator units
501, 51l, 521 to AND gates 505, 5l5, 525 which are respectively arranged at
the output contacts 212, 222, 232. The inputs of the AND gates 505, 515,
525 are each formed by the checking signal 15 lines 504, 514 and 524 and by
the data lines which are joined to the output contacts 212, 222, 232. The
comparator units 501, 511 and 521 can each have a separate calibration unit
(not shown individually in 20 figure 2) which is provided with the
calibration line 406 and with the reference line 407 for the maximum
voltage level, with the calibration line 416 and with the reference line
4l7 for the minimum voltage level and with the test signal line 409 for the
analog ramp 25 signal. Before the start of each test cycle, the comparator
units 501, 511, 521 are calibrated in parallel. In this calibration mode,
the output signals of the comparator 30 units 501, 511, 52l are conducted
together to the decision logic unit 531 which derives control signals for
the precision signal generator 201 from these output signals. The
derivation of these control signals is self-evident to a person skilled in
the art from the 35 information contained in this patent document and does
not need to be explained in more detail here. The A/D converters 21 - 23
are then tested in the test   - 21  mode. Owing to external faults or due
to the influence of the different signal paths it is possible for the
measuring 5 process to start and end at slightly staggered times at the A/D
converters 21 - 23. For this reason, the valid time window has to be
communicated to the tester l05 or to the evaluation logic which is present
at the tester 105. This is done by means of a checking signal which 10 is
generated by the comparator units 501, 511, 521 and is communicated to the
AND gates 505, 515, 525 via the checking signal lines 504, 514, 524. Figure
3 shows a schematic illustration of a fourth 15 short-circuit protective
circuit 3 according to a first exemplary embodiment of the invention.
Figure 3 shows in this context an enlarged detail from the parallel test
circuit diagram 2 shown in figure 2 



20 and comprises the first comparator unit 501, the second short-circuit
protective circuit 516 which is embodied as an active first isolation
amplifier 31, the first A/D converter 21 to be tested and the first AND
gate 505. 25 If the first short-circuit protective circuit 506 is embodied
as an active first isolation amplifier 31, no further measures need to be
taken during the calibration and test mode. The short-circuit test can 30
be carried out simultaneously for a plurality of A/D converters 21 - 23
which are connected in parallel. However, in this embodiment of the
invention stringent requirements are made of the frequency response and of
35 the linearity of the active, first isolation amplifier 31, especially
since the signal which is generated by the precision signal generator 201
has to be passed on by the first isolation amplifier 31 in an unfalsified
- 22  form to the first input contact 211 which is assigned directly
downstream. The first isolation amplifier 31 constitutes as it were an
electrical decoupling means in which the feedback of the input signal which
is 5 present at the first input contact 211 is prevented from affecting the
input contacts 22l and 231. In contrast to the parallel test circuit
diagram 2 in figure 2, the first feedback line 507 in figure 3 10 therefore
does not branch off to the first comparator unit 501 until after the first
isolation amplifier 31 and directly upstream of the first input contact
211. Figure 4 shows a schematic illustration of a fifth 15 short-circuit
protective circuit 4 according to a second exemplary embodiment of the
invention. Figure 4 represents here an enlarged detail of the parallel test
circuit diagram 2 shown in figure 2: 20 In the case of the fifth
short-circuit protective circuit 4, the first short-circuit protective
circuit 506 is embodied as a current-controlled isolating switch 41.For
this purpose,the precision signal generator 201 is equipped with an ammeter
202. 25   



The input impedance of the first input contact 211 is specified. It is
therefore known how much current a functionally capable A/D converter 21 -
23 consumes. Before the calibration mode is carried out, the input 30
contacts 211, 221, 231 of the parallel test circuit diagram 2 are
successively tested for short-circuits. The test run is sequential here,
each input contact 211, 221 and 231 is tested here successively for a
short-circuit. At the start of the test, the current 35 controlled
isolating switch 41 is in the opened state here. The precision signal
generator 201 is set to a fixed voltage. The first current-controlled
isolating switch 41 and the further short-circuit circuits 516   - 23  and
526 which are embodied as current-control isolating switches are then
successively closed. The current which is output by the precision signal
generator 201 and measured is compared with the anticipated current. 5 If
the measured current value deviates from its anticipated value after one of
the current-controlled isolating switches 41 has closed, the respective A/D
converter 21, 22, 23 is evaluated as being defective and the
current-controlled isolating switch which is 10 assigned to this A/D
converter 21, 22, 23 remains opened during the following calibration mode
and test mode, as a result of which the faulty A/D converter 21, 22, 23 is
not taken into account in the following calibration and test mode. 15 In
this embodiment of the invention, the control of the current-controlled
isolating switches is performed by the ammeter 202. For this reason, an
additional control line (not shown in figure 4) is required for each 20
current-controlled isolating switch, said control line extending from the
isolating switch to the ammeter 201 which is arranged at the precision
signal generator 201. 25 Figure 5 shows a schematic illustration of a sixth
short-circuit protective circuit 5 according to a third exemplary
embodiment of the invention. Figure 5 represents here an enlarged detail of
the parallel test circuit diagram 2 shown in figure 2. 30 In the sixth
short-circuit protective circuit 5, the first comparator unit 501 is formed
by a first comparator 402 with a first calibration unit 403, with a first
switch 404 and with a second switch 405 as well 35 as by a second
comparator 412 with a second calibration unit 413, with a third switch 414
and with a fourth switch 415.   



- 24  The first comparator 402 tests the signal value which is present at
the first input contact 211 to determine whether it exceeds the maximum
reference value which is generated by the first reference signal generator
401, 5 and the second comparator 412 tests the signal value to determine
whether it drops below the minimum reference value which is generated by
the second reference signal generator 4l1. 10 The first calibration unit
403 is connected to the first comparator 402 and controls it. The first
reference line 406 leads to the first input of the first comparator 402. 15
The first calibration line 407 leads to the second input of the comparator
402. A first switch 404 is provided directly before the second input of the
first comparator 402 and it can connect the second input of the first
comparator 402 either to the first 20 calibration line 407 or to the test
signal line 409. A second switch 405 is arranged at the output of the first
comparator 402 and it can connect the output to the calibration unit 403.
25 The design and the mode of operation of the second comparator 412 with
the switches 414 and 415 and with the calibration unit 413 corresponds to
the described design and the described mode of operation of the first
comparator 402 with the switches 404 and 405 as well as 30 with the
calibration unit 403. The test signal line 409, the reference lines 406 and
416 as well as the calibration lines 407 and 417 are routed as closely as
possible together .so that a11 the 35 lines experience the same external
interference. The switch positions of the switches 404, 405, 414 and 415
are designated in figure 5 by the letters "T" for test mode and "C" for
calibration mode.   - 25  A second isolation amplifier 52 is arranged on
the test signal line 409. An isolating switch 51 is formed on a parallel
signal line - which joins respectively 5 directly upstream and downstream
of the second isolation amplifier 52 - of the test signal line 409. The
isolating switch 51 and the second isolation amplifier 52 together form a
comparator-controlled isolating circuit 53. The comparator-controlled 10
isolating switch 51 can be switched by the comparators 402 and 412 by means
of a control line (not shown in figure 5). The line which can be connected
via the switches 404 15 and 414 to the respective second input of the
comparators 402 and 412 in the "T" switch position also joins that
branching point of this parallel signal line which is located downstream of
the second isolation amplifier 52. 



20 The second isolation amplifier 52 is used to decouple the inputs, only
low requirements being made of the frequency response, of the gain or of
the linearity of the second isolation amplifier 52. The short-circuit 25
test voltage which is output by the precision signal generator 201 merely
has to be passed on by the second isolation amplifier 52, with essentially
accurate amplitude, to the comparators 402 and 412. 30 At the start of the
parallel test, the calibration mode is firstly carried out for a11 the A/D
converters 21 23. The switches 404, 405, 414 and 415 are in the position
"C" here. The position of the isolating switch 51 is insignificant for the
calibration mode. The 35 calibration mode is carried out in order to ensure
that the comparators 402 and 412 switch precisely at the same voltages. The
first reference line 406 and the first calibration line 407 are then
connected to the   - 26  inputs of the first comparator 402, and the second
reference line 416 and the second calibration line 417 are connected to the
inputs of the second comparator. The output of the first comparator 402 is
connected to 5 the first calibration unit 403, and the output of the second
comparator 412 is connected to the second calibration unit 413. In the
calibration mode, the first calibration unit 403 10 adjusts the offset and
the hysteresis of the first comparator 402 until the latter switches
precisely when the voltages are the same. In an analogous fashion, the
second calibration unit 413 adjusts the offset and the hysteresis of the
second comparator 412 until the 15 latter also switches precisely when the
voltages are the same. This ensures that in the test mode the precision
signal generator 201 is switched off precisely when the maximum reference
voltage of the first reference signal generator 401 and the minimum 20
reference voltage of the second reference signal generator 411 are reached.
The parallel short-circuit test is then carried out. In this context, the
isolating switch 51 is firstly 25 opened. During this short-circuit test,
only the second isolation amplifier 52 is thus active. The switches 404,
405, 414 and 415 are then switched to the position "T"  30 A signal value
which lies within the admissible interval which is defined by the precision
signal generators 401 and 411 is then generated by the precision signal
generator 201. If a short-circuit is then detected by one of the
comparators 402 and 412, 



35 the comparator-controlled isolating switch 51 remains open even during
the following test cycle and thus disconnects the short-circuit at first
input contact 21l from the test signal line 409 and thus from the   - 27
other input contacts 221 and 231. If a short-circuit is not detected by the
comparators 402 and 412, the comparator-controlled isolating switch 51 is
closed by the comparators 402 and 412 via the control line. As a 5 result,
a direct connection is established between the precision signal generator
201 and the first input contact 211. The comparator-controlled isolating
switch 51 is thus 10 closed only at those A/D converters 21 - 23 which have
passed the short-circuit test without faults. At those A/D converters 21 -
23 at which the short-circuit test has detected a fault, the
comparator-controlled isolating switch 51 remains in the opened state. 15
The actual test mode is then carried out . Test signals are applied to the
input contacts 211, 221, 231 by the reference signal generator 20l via the
test signal line 409 until one of the comparators detects that the test 20
signal leaves the interval defined by the reference signals of the
precision signal generators 401 and 411. In this case the test mode is
terminated. In this exemplary embodiment it is advantageous that 25 the
short-circuit test can be carried out in parallel for the A/D converters 21
- 23 which are to be tested in parallel, as a result of which a large
saving in time is obtained. Furthermore, the second isolation amplifier 52
is very cost-effective, especially since 30 only low requirements are made
of the frequency response, the gain or the linearity of the second
isolation amplifier 52, The short-circuit test voltage which is output by
the precision signal generator 201 has to be passed on for only a short
time by the second 35 isolation amplifier 52 with an approximately accurate
amplitude to the comparators 402 and 412. Furthermore, in this exemplary
embodiment no external control lines are required to activate the switches
404, 405, 414,   - 28  



415 a Figure 6 shows a first illustration 6 of the switching behavior of
the comparators 402 and 412. 5 The horizontal axis of the illustration 6 of
the switching behavior forms the time axis. The voltage value U which is
present at the first input contact 211 is represented on the vertical axis.
10 A straight line which is designated by the designation "Uramp" is shown
in the illustration 6 of the switching behavior and it represents a
constantly rising test signal profile of the precision signal generator
201. 15 The switching behavior of the first reference signal generator 401
is represented by the triangular region lying above this straight line, and
the ,switching behavior of the second reference signal generator 41l is
represented by the triangular region lying below 20 this straight line. The
values Urampmin and UrampmaX define the voltage value range which can be
generated by the precision signal generator 201. The values VSS and VDD
define the 25 admissible range of the supply voltage for the first input
contact 211. The maximum reference value which is generated by the first
reference signal generator 40l is designated by UrefmaX in figure 6. The
minimum reference value which is generated by the second 30 reference
signal generator 411 is shown by Urefmin in figure 6. The range which is
defined by the straight lines Urefmin and UrefmaX indicates the setpoint
region in which the 35 signal voltage Uramp is lower than the maximum
reference voltage and higher than the minimum reference voltage. In this
range, both comparators 404 and 414 output a logic one.   - 29  For the
short-circuit test, the precision signal generator 201 is set to any
desired voltage in this range, for example to the mean value of the minimum
and maximum reference signal values. 5 With respect to the possible
short-circuits, a distinction is made between a short-circuit to ground,
that is to say to Vss and a short-circuit to the operating voltage, that is
to say to VDD. If the input 



10 contact 211 of the first A/D converter 21 is shortcircuited to Vss, the
signal value lies below the minimum reference value Urefmin. with the
result that the second comparator 412 outputs a logic zero. If the first
input contact is short-circuited to VDDr the test 15 voltage value lies
above the maximum reference value Urefmax, and in this case the first
comparator 402 outputs a logic zero. In contrast, if a short-circuit does
not occur, both comparator outputs have the same logic output value one, as
already described above. 20 Figure 7 shows a second illustration 7 of the
switching behavior of the comparators 402 and 412. In the second
illustration 7 of the switching behavior, 25 the short-circuit voltage is
designated by Ughort. an the test voltage which respectively lies in the
admissible range at the first input contact 211 is designated by Umid 30
The second illustration 7 of the switching behavior is divided into three
regions lying one next to the other. In the left-hand region, a
short-circuit to ground (stuck at Vss) is illustrated, in the central
region an 35 admissible test signal value during the short-circuit test is
shown, and a short-circuit to the supply voltage VDD (stuck at VDD) is
shown in the right-hand   - 30  region. The mathematical term which is
given on the left in each of these three regions describes the examination
5 which is carried out in the first comparator 402,and the respective
second term describes the examination which is respectively carried out in
the second comparator 412.   10 In the left-hand region of the second
illustration 7 of the switching behavior, the second comparator 412 outputs
a logic zero since the difference between Usnorr and Urefmin yields a value
which is less than zero. 



15 In the central region, both comparators 402 and 412 output logic ones.
In the third region, the first comparator 402 outputs a logic zero since
the difference between Urefmax and Usnort 20 is less than zero.   - 31
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Patent Claims 1. An electrical short-circuit protective circuit for
protecting an input contact against short-circuits, the 5 electrical
short-circuit protective circuit having the following features: - the input
of the electrical short-circuit protective circuit (506, 516, 526) is
intended for connection to a signal generator (201), 10 - the output of the
electrical short-circuit protective circuit (506, 516, 526) is intended for
connection to an input contact (211, 221, 231), - the input contact (211,
221, 231) can be decoupled from the region lying upstream of the input of
the 15 electrical short-circuit protective circuit (506, 



516, 526) by the electrical short-circuit protective circuit. 2. The
electrical short-circuit protective circuit as 20 claimed in claim 1,
wherein the electrical short circuit protective circuit (506, 516, 526) is
arranged directly at the input contact (211, 221, 231). 3. The electrical
short-circuit protective circuit as 25 claimed in claim 1 or 2, wherein the
electrical short circuit protective circuit (506, 516, 526) is embodied as
an isolation amplifier (31). 4. The electrical short-circuit protective
circuit as 30 claimed in claim 1 or 2, wherein the input contact (211, 22l,
231) can be disconnected from the region lying upstream of the input of the
electrical shortcircuit protective circuit (506, 516; 526) by the
electrical short-circuit protective circuit (506, 5l6, 35 526) if the test
signal present at the input contact (21l, 221, 231) assumes an inadmissible
value. 5. The electrical short-circuit protective circuit as   - 35
claimed in claim 4, wherein the electrical shortcircuit protective circuit
(506, 516, 526) is embodied as a current-controlled isolating switch (41),
an ammeter (202) being arranged in particular at a signal 5 generator
(201), the current-controlled isolating switch (41) being embodied in such
a way that the connection between the signal generator (201) and the input
contact (211, 221, 231) can be disconnected if a current value which is
sensed by the ammeter (202) and 10 is present at the input contact (211,
221, 231) differs from an anticipated current value. 6. The electrical
short-circuit protective circuit as claimed in claim 5, wherein a control
line is provided 15 between the current-controlled isolating switch (41)
and the ammeter (202) and can be used to switch the current-controlled
isolating switch (41). 7. The electrical short-circuit protective circuit
as 20 claimed in claim 4, wherein the electrical short 



circuit protective circuit (506, 516, 526) has an isolating switch (51) and
an isolation amplifier (52) connected in parallel with the isolating switch
(51), the inputs of the isolating switch (51) and of the 25 isolation
amplifier (52) being intended for connection to a signal generator (201),
and the outputs of the isolating switch (51) and of the isolation amplifier
(52) being intended for connection to an input contact ( 2l1, 221, 231 ) .
30 8. The electrical short-circuit protective circuit as claimed in one of
claims 1 to 7, wherein the electrical short-circuit protective circuit
(506, 516, 526) is integrated monolithically on the integrated circuit (21
35 - 23) which is to be tested. 9. A test apparatus for testing electrical
circuits, in particular integrated circuits, in particular of   - 36
dynamic A/D converters, the test apparatus (3; 4) having the following
features: - at least one input contact (211, 221, 231) which is intended
for connection to an integrated 5 circuit (21 - 23), - an electrical
short-circuit protective circuit (506, 516a 526) as claimed in one of
claims 1 to 7 is provided for each input contact (211, 22l, 231) , 10 - the
output of, in each case, one electrical shortcircuit protective circuit
(506, 516, 526) is connected to the associated input contact (211, 221,
231), - a signal generator (201), which is intended to 15 generate a test
signal and which is connected to each input of the electrical short-circuit
protective circuit or circuits (506, 516, 526) via one connecting line
(409) in each case. 20 10. The test apparatus as claimed in claim 9,
wherein a comparator unit (501, 511, 521) is provided for each input
contact (211, 221, 231), which comparator unit (501, 511, 521) is connected
to the input or to the output of the electrical short-circuit protective 25
circuit (506, 516, 526), the test apparatus (2) comprising at least one
reference signal generator (401, 411) which is intended to generate a
reference signal and which is connected to each comparator device (501,
511, 521) by means of at least one line (406, 30 407, 416, 417), in
particular by means of a reference line (406a 416) and by means of a
calibration line (407, 4l7). 11. The test apparatus as claimed in claim 10,
wherein 35 each comparator unit (501, 511, 521) can be operated in a test
mode which is embodied in such a way that the test signal of the respective
input contact (211, 221, 231) can be compared to the reference signal, and 



- 37  wherein the signal generator (201) can be switched off by the
comparator unit (501, 511, 521) if the test signal exceeds or drops below
the reference signal. 5 12. The test apparatus as claimed in claim 10 or
11, wherein a decision logic unit (531) is provided which is connected to
the comparator units (501, 511, 521) and which is embodied in such a way
that control signals for the signal generator (201) can be generated 10
from the output signals of the comparator units (501, 511, 52l ) . 13. The
test apparatus as claimed in one of claims 10 to 12, wherein two reference
signal generators (401, 15 411) are provided, the first reference signal
generator (401) being intended to generate a lower reference signal, and
the second reference signal generator (411) being intended to generate an
upper reference signal, each comparator unit (501, 511, 521) being capable
of 20 testing the test signals to determine whether they drop below the
lower reference signal which is generated by the first reference signal
generator (401), and to determine whether they exceed the upper reference
signal which is generated by the second reference 25 signal generator ( 4l1
) . 14. The test apparatus as claimed in one of claims 10 to 13; wherein
the comparator .unit or units (501, 511, 521) has/have-one comparator (402,
412) in each case. 30 15. The test apparatus as claimed in one of claims 10
to 14, wherein each comparator unit (501, 511, 521) has a calibration unit
(403, 413), the comparator unit (501, 511, 52l) also being capable of being
operated in 35 a calibration mode which is embodied in such a way that the
switching properties of the comparator unit (50l, 511, 521) can be set by
the calibration unit (403, 4l3) by means of the signal values of the
calibration line   - 38  (406, 416) and of the reference- line (407, 417)
which are present at the comparator unit (501, 511, 521): 16. The test
apparatus as claimed in claim 15, wherein 5 each comparator (402, 4l2) has
two inputs and one 



output, the first input of each comparator (402, 412) being connected to
the reference line (407, 4l7) of the respective reference signal generator
(401, 411), the second input of each comparator (402, 412) being 10 capable
of being connected to the calibration line (406, 416) of the respective
reference signal generator (401, 411) and to the input or to the output of
the electrical short-circuit protective circuit (506, 516, 526), the output
of each comparator being capable of 15 being connected to its calibration
unit (403, 413) and to the signal generator (201), and the switching
properties of the calibration unit (403, 4l3) being capable of being set by
means of the comparator (402, 412) . 20 17. The test apparatus as claimed
in one of claims 9 to 16, wherein in each case an output contact (212, 222,
232) which is intended for connection to an output of an integrated
circuit, and which is connected to an 25 output line, is provided for each
input contact (2l1, 221, 231 ) . 18. The test apparatus as claimed in one
of claims 9 to 17, wherein in each case one checking signal line 30 (504,
514, 524) leads to the respective output line from each comparator unit
(501, 5l1, 521). 19. The test apparatus as claimed in one of claims 9 to
18, wherein the electrical short-circuit protective 35 circuit or circuits
(5) is/are embodied as claimed in one of claims 4 to 6, the electrical
short-circuit protective circuit or circuits (5) being capable of being
operated in a short-circuit test mode in which   - 39  the
current-controlled isolating switch (41) is switched in such a way that the
connection between the signal generator (201) and the input contact (211,
221, 231) is closed, and wherein it is possible for the 5 ammeter (202) to
detect whether the current value which is generated by the signal generator
(201) and is present at the input contact (21l, 221, 231) lies in a defined
admissible value range, and in which the current-controlled isolating
switch (41) can be opened 10 by the ammeter (202) if the current value
which is generated by the signal generator (201) and is present at the
input contact (21l, 221, 231) does not lie in the defined admissible value
range. 15 20. The test apparatus as claimed in one of claims 9 to 19,
wherein the electrical short-circuit protective circuit or circuits (5)
is/are embodied as claimed in claim 7, a control line being provided
between, in each case, an isolating switch (51) and the associated 20
comparator unit (501, 511, 521), the input contact (211, 221, 231) being
capable of being switched in such a way that it is connected to the
comparator unit (501, 511, 521), the test apparatus (2) being capable of
being operated in a short-circuit test mode having the 25 following
features: - the short-circuit protective circuit (5) is switched in such a
way that the connection between the signal generator (201) and the input
contact (211, 22l, 23l) runs only via the isolation 30 amplifier (52), 



- the input contact (211, 221, 231) is switched in such a way that the test
signal which is present at the input contact (21l, 221, 231) is connected
to the comparator unit (501, 511, 521), 35 - the isolating switch can
either be switched by the comparator unit (501, 511, 521) in such a way
that the connection between the signal generator (201) and the input
contact (211, 221, 231) runs via the   - 40  isolating switch (51) if the
test signal which is present at the input contact (211, 221, 231) assumes
an admissible value, and/or can be switched in such a way that the
connection between 5 the signal generator (201) and the input contact (211,
221, 231) runs only via the isolation amplifier (52) if the test signal
which is present at the input contact (211, 221, 231) assumes an
inadmissible value. 10 21. The test apparatus as claimed in one of claims 9
to 21, wherein the comparator unit or units (501, 511, 521) and the
short-circuit protective circuit or circuits (506, 516, 526) can be
switched to and fro 15 between the short-circuit test mode, the calibration
mode and the test mode. 22. The test apparatus as claimed in one of claims
9 to 21, wherein the test apparatus (2) is monolithically 20 integrated on
an integrated circuit (21 - 23). 25 30 35 23. A load board for holding at
least one needle card for testing integrated circuits and/or having at
least one test base for testing integrated circuits and/or for connecting a
handler to a tester of integrated circuits, the load board having an
electrical shortcircuit protective circuit (506, 516, 526) as claimed in
one of claims 1 to 7 or a test apparatus (2) as claimed in one of claims 9
to 22. 24. A tester for testing integrated circuits having plurality of
instruments or data streams and a sensors, in particular for 



a load board which is provided for holding at least one needle card the
following features: - the tester (105) has a for generating signals
plurality of measuring currents and voltages, - the tester (105) has   - 41
(l08) for testing integrated circuits (21 - 23) and/or for connecting a
handler to a tester of integrated circuits (21 - 23), and/or which is
equipped with at least one test base for testing 5 integrated circuits (21
- 23), - the tester (105) has an electrical short-circuit protective
circuit (506, 516, 526) as claimed in one of claims 1 to 7 or a test
apparatus {2) as claimed in one of claims 9 to 22, the signal 10 generator
(201) and the reference signal generators (401, 411) being formed on the
tester (105), and the comparator unit or units (501, 5l1, 521) with the
calibration units (403, 413), and the electrical short-circuit protective
circuit 15 (506, 516, 526) being arranged on the load board, adjacent to
the input contacts (211, 221; 231) for the integrated circuits (21 - 23).
25. A method for the parallel testing of electrical 20 circuits, in
particular integrated circuits, having the following steps: a) provision of
a tester (105) with a load board which is provided for holding a plurality
of needle cards (l08) for testing integrated circuits 25 (21 - 23) and/or
for connecting a handler to a tester (105) of integrated circuits (21 -
23), and/or which is equipped with a plurality of test bases for testing
integrated circuits (21 - 23), b) equipping the load board with a plurality
of 30 integrated circuits (21 - 23), the integrated circuits (21 - 23)
being connected to the input contacts (211, 221, 231), and a signal
generator (201) being provided, as well as in each case one electrical
short-circuit protective circuit (506, 35 516, 526) for each integrated
circuit (21 -23) to be tested, 



c) execution of a test mode in which test signals are applied to the input
contacts (211, 221, 231) by   - 42  the signal generator (201). 26. The
method as claimed in claim 25, wherein in step c) the input contacts (211,
221, 231) are decoupled by 5 means of the electrical short-circuit
protective circuits (506, 516, 526). 27. The method as claimed in claim 26,
wherein the electrical short-circuit protective circuit (506, 516, 10 526)
which is made available in step b) is embodied as claimed in one of claims
l to 3. 28. The method as claimed in claim 25, wherein, before the method
step c), a short-circuit test is carried out 15 in which first it is
detected whether the test signal which is present at the respective input
contact (211, 221, 231) has an inadmissible value, in particular a
short-circuit and in which after this those input contacts (211, 221, 231)
at which an inadmissible 20 value, in particular a short-circuit, has been
detected, are selectively decoupled by means of the electrical
short-circuit protective circuits (506, 516, 526) . 25 29. The method as
claimed in claim 28, wherein the electrical short-circuit protective
circuit (506, 516, 526) which is made available in step b) is embodied as
claimed in one of claims 4 to 6, the step of detecting whether the
electrical short-circuit protective circuit 30 (506, 516, 526) has an
inadmissible value, in particular a short-circuit, being carried out by
means of the ammeter (202), and the step of selectively decoupling the
electrical short-circuit protective circuit (506, 516, 526) being carried
out by opening 35 the isolating switch (41) under the control of the
ammeter (202) if the ammeter (202) detects an inadmissible value, in
particular a short-circuit, of the electrical short-circuit protective
circuit (506,   - 43  



5l6, 526) . 30. The method as claimed in claim 28, wherein the electrical
short-circuit protective circuit (506, 516, 5 526) which is made available
in step b) is embodied as claimed in claim 7, the step of detecting whether
the electrical short-circuit protective circuit (506, 516, 526) has an
inadmissible value, in particular a shortcircuit, being carried out by
means of the comparator 10 unit (50l, 511, 521), and the step of
selectively decoupling the electrical short-circuit protective circuit
(506, 516, 526) being carried out by opening the isolating switch (51)
under the control of the comparator unit (501, 511, 52l) if the comparator
unit 15 (501, 511, 521) detects an inadmissible value, in particular a
short-circuit, of the electrical shortcircuit protective circuit (506, 516,
526). 31. The method as claimed in one of claims 25 to 30, 20 wherein the
method steps are carried out with a test apparatus as claimed in one of
claims 9 to 22, with a load board as claimed in claim 23 or with a tester
(1) as claimed in claim 24. 25 32. A computer program for carrying out a
method for the parallel testing of integrated circuits, which method is
embodied in such a way that the method step c) can be carried out as
claimed in one of claims 25 to 31. 30 33. The computer program as claimed
in claim 32, which is contained on a memory medium, in particular in a
computer memory or in a direct access memory. 35 34. The computer program
as claimed in claim 32, which is transmitted on an electrical carrier
signal. 35. A data carrier having a computer program as   - 44  claimed in
claim 32. 36. A method in which a computer program as claimed in claim 32
is downloaded from an electronic data network 5 such as from the Internet,
for example, to a computer which is connected to the data network.
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