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(57) ABSTRACT 

There is provided a Semiconductor device testing apparatus 
capable of greatly decreasing an interrupted time of a testing 
even if a board on which a test pattern Supply path and/or a 
Strobe pulse Supply path is provided is replaced. 

A signal propagation delay time of the test pattern Supply 
path through which a test pattern Signal is Supplied to a 
Semiconductor device under test and a Signal propagation 
delay time of the Strobe pulse Supply path through which a 
Strobe pulse is Supplied to a Signal read circuit reading 
therein a logical value of a response Signal outputted from 
the Semiconductor device under test are measured respec 
tively, and differences between the measured respective 
values and predetermined corresponding delay times are 
found respectively. The obtained time differences are stored 
as delay correcting data in a non-volatile memory or corre 
sponding non-volatile memories. At the Start of the testing 
apparatus, the Signal propagation delay times of the test 
pattern Supply path and the Strobe pulse Supply path are 
adjusted on the basis of the respective delay correcting data 
Stored in the non-volatile memory or memories, respec 
tively. 
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SEMCONDUCTOR DEVICE TESTING 
APPARATUS HAVING TIMING. HOLD FUNCTION 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a semiconductor 
device testing apparatus for testing various kinds of Semi 
conductor devices including a Semiconductor integrated 
circuit and determining whether the tested Semiconductor 
device is a defective (failure) article or not, and more 
particularly, relates to Such a Semiconductor device testing 
apparatus having timing hold function which is capable of 
conforming the timing at which a test pattern Signal is 
applied to each of terminals of a Semiconductor device under 
test and the timing at which a response output Signal 
outputted from each of terminals of the Semiconductor 
device under test is fetched or readin, to a predetermined Set 
value for each terminal. 

0003 2. Description of the Related Art 
0004 Aprior semiconductor device testing apparatus for 
testing various kinds of Semiconductor devices and deter 
mining whether the tested Semiconductor device is a defec 
tive article or not is shown in FIG. 4. Here, for clarity of the 
description, in FIG. 4 is shown an outline of the construction 
of a Semiconductor integrated circuit testing apparatus for 
testing a semiconductor integrated circuit (hereinafter, 
referred to as IC) which is a typical of Semiconductor 
devices and determining whether the tested IC is a defective 
article or not. 

0005 The IC testing apparatus TES comprises, roughly 
Speaking, a controller 11, a pattern generator 12, a timing 
generator 13, a waveform generating part 14, a logical 
comparator 15, a driver 16, an analog level comparator 
(hereinafter referred to as comparator) 17, a failure analysis 
memory 18, a logical amplitude reference Voltage Source 21, 
a comparison reference Voltage Source 22, and a device 
power Source 23. 
0006 The controller 11 is generally constituted by a 
computer System, in which a test program PM created by a 
user (programmer) is stored in advance, and the entire IC 
testing apparatus is controlled in accordance with the test 
program PM. The controller 11 is connected, via a tester bus 
BUS, to the pattern generator 12, the timing generator 13, 
and the like. Although not shown, the logical amplitude 
reference Voltage Source 21, the failure analysis memory 18, 
the logical amplitude reference Voltage Source 21, the com 
parison reference Voltage Source 22, and the device power 
Source 23 are also connected to the controller 11. 

0007 First of all, before the testing of an IC is started, 
various kinds of data are set by the controller 11. After the 
various kinds of data have been Set, the testing of an IC is 
Started. When the controller 11 gives a test starting instruc 
tion or command to the pattern generator 12, the pattern 
generator 12 starts to generate a pattern. The pattern gen 
erator 12 Supplies test pattern data to the waveform gener 
ating part 14 in accordance with the test program PM. 
0008. The timing generator 13 generates timing signals 
(clock pulses) for defining timings of rise and fall of the 
waveform of a test pattern Signal applied to an IC to be tested 
(IC under test) 19 respectively, and also generates a timing 
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Signal (clock pulse) for a strobe pulse which defines a timing 
of a logical comparison between an expected value pattern 
Signal and a response Signal in the logical comparator 15, 
and the like. 

0009 Timings and periods that those timing signals are to 
be generated are described in the test program PM created by 
a user, and it is arranged that a test pattern signal can be 
applied to the IC under test 19 with an operating period and 
at a timing designed or established by the user to actually 
operate the IC under test, and whether that operation of the 
IC under test is normal or not can be tested. 

0010. The waveform generating part 14 converts the test 
pattern data Supplied from the pattern generator 12 into a test 
pattern Signal having a real waveform. This test pattern 
signal is applied to the IC under test 19 via the driver 16 that 
amplifies the Voltage of the test pattern Signal to a waveform 
having an amplitude value Set by the logical amplitude 
reference Voltage Source 21. 
0011. A response signal read out from the IC under test 19 
is compared with a reference Voltage Supplied from the 
comparison reference Voltage Source 22 in the comparator 
17, and it is determined whether or not the response Signal 
has a predetermined logical level, i.e., whether or not the 
response signal has a predetermined logical H (logical high) 
voltage or logical L (logical low) voltage. A response signal 
determined to have the predetermined logical level is Sent to 
the logical comparator 15, where the response Signal is 
compared with an expected value pattern Signal outputted 
from the pattern generator 12, and whether or not the IC 
under test 19 has outputted a normal response Signal is 
determined. 

0012. In case that the IC under test 19 is a memory 
element, if the response Signal does not coincide with the 
expected value pattern Signal, the logical comparator 15 
determines that the memory cell having an address of the IC 
under test 19 from which the response signal has been read 
out is defective (failure), and generates a failure signal 
indicating that fact. Usually, when the failure Signal is 
generated, a writing of a failure data (generally logical “1” 
Signal) in the failure analysis memory 18 applied to a data 
input terminal thereof is enabled, and the failure data is 
stored in an address of the failure analysis memory 18 
Specified by an address Signal being Supplied to the failure 
analysis memory 18 at that time. 
0013 The failure analysis memory 18 has its operating 
rate or Speed and its memory capacity equivalent to those of 
the IC under test 19, and the same address signal as the 
address Signal applied to the IC under test 19 is also applied 
to this failure analysis memory 18. In addition, the failure 
analysis memory 18 is initialized prior to the start of a 
testing. For example, when initialized, the failure analysis 
memory 18 has data of logical “Os” written in all of the 
addresses thereof. Every time a failure Signal indicating that 
the anti-coincidence is generated from the logical compara 
tor 15 during a testing of the IC under test 19, a failure data 
of logical “1” indicating the failure of a memory cell is 
written in the same address of the failure analysis memory 
18 as that of the memory cell of the IC under test 19 from 
which that anti-coincidence has occurred. 

0014. On the contrary, when the response signal coin 
cides with the expected value pattern Signal, the logical 
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comparator 15 determines that the memory cell having an 
address of the IC under test 19 from which the response 
Signal has been read out is not defective (pass), and gener 
ates a pass signal indicating that fact. Usually, this pass 
Signal is not stored in the failure analysis memory 18. 

0.015. After the testing has been completed, the failure 
data Stored in the failure analysis memory 18 are read out 
therefrom into a failure relief analyzer not shown, and it is 
determined, for example, whether a relief or repair of failure 
memory cells of the tested IC is possible or not. 

0016 Further, in FIG. 4, the block diagram is depicted 
such that the test pattern signal outputted from the driver 16 
is applied to only one input terminal of the IC under test 19, 
and that a response Signal from one output terminal of the IC 
under test 19 is supplied to the comparator 17. However, the 
number of drivers 16 provided is actually equal to the 
number of input terminals of the IC under test 19, for 
example 512, and the number of comparators 17 provided is 
also equal to the number of output terminals of the IC under 
test 19 (since the number of input terminals provided is 
usually equal to the number of output terminals, the number 
of comparators 17 provided is equal to the number of drivers 
16 provided). In addition, although the input terminals of the 
IC under test 19 are depicted, in FIG. 4, as separate 
terminals from the output terminals of the IC under test 19, 
there are many cases in general that each terminal of the IC 
under test 19 is used in common as both the input terminal 
and the output terminal. 

0017. The IC under test 19 is mounted on an IC socket of 
a test head (not shown) constructed Separately from the IC 
testing apparatus proper. Usually, a member called “perfor 
mance board” is mounted on the upper portion of the test 
head, and a predetermined number of IC Sockets are 
mounted on the performance board. Accordingly, the IC 
under test 19 will be mounted on associated one of the IC 
Sockets. In addition, a board (printed board) (hereinafter, 
referred to as pin card) called "pin card” in this technical 
field is accommodated inside the test head. Usually, a circuit 
including the waveform generating part 14, the driver 16 and 
the comparator 17 of the IC testing apparatus TES is formed 
on this pin card. There are many cases that the pin card is 
prepared for each terminal (pin) of the IC under test 19, and 
is arranged Such that when a trouble or failure occurs in any 
pin card, it is exchangeable for a non-defective pin card. In 
general, the test head is mounted on a test Section of an IC 
transporting and handling apparatus called handler in this 
technical field, and is electrically connected to the IC testing 
apparatus proper by Signal transmission means Such as a 
cable, an optical fiber or the like. 

0.018 FIG. 5 shows an example of the circuit configu 
ration of a pin card. A pin card PCAD shown in FIG. 5 is 
one for input terminal connected to an input terminal of the 
IC under test 19, and includes the waveform generating part 
14 described above, the driver 16 described above, and a 
register RG1 to which a delay correcting data is transferred 
from the controller 11. The test pattern signal outputted from 
the waveform generating part 14 is applied to one of the 
input terminals of the IC under test 19 through a test pattern 
supply path via the driver 16. Although FIG. 5 shows two 
pin cards PCAD, in reality there are provided, as mentioned 
above, one pin card PCAD shown in FIG. 5 is connected to 
each of the all input terminals of the IC under test 19. That 
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is, the same number of pin cards corresponds to the number 
of input terminals of the IC under test 19 are housed in the 
test head. 

0019 Moreover, each pin card PCAD further includes a 
variable delay element DY1 provided between the wave 
form generating part 14 and the driver 16. Adelay correcting 
data is given to the variable delay element DY1 from the 
register RG1 to adjust the delay time inherent to each pin 
card PCAD so that a test pattern signal outputted from the 
waveform generating part 14 can be applied to one of the 
input terminals of the IC under test 19 in phase with other 
test pattern Signals applied to other input terminals thereof. 
Such adjustment is generally called "skew adjustment' in 
this technical field. 

0020. There are various kinds of skew adjustment meth 
ods. AS an example, a reference pin card used as a reference 
timing is Selected among a plurality of pin cards PCAD. 
Then, a difference of phase between a Signal outputted from 
the reference pin card and a signal outputted from a pin card 
to be calibrated is found, and finds a delay time for the 
variable delay element DY1 by which the found phase 
difference becomes zero (0). Thereafter, the found delay 
time is fetched in and Stored in a delay correcting data 
Storage 11A in a controller 11 as delay correcting data P1, 
P2, . . . . At the Start of a testing, those delay correcting data 
P1, P2, P3, . . . are transferred from the controller 11 to 
registers RG1 provided in respective pin cards PCAD so that 
delay times of corresponding variable delay elements DY1 
are set through the associated registerS RG1, respectively. 
After that, the testing is started. 
0021 FIG. 6 shows another example of the circuit con 
figuration of a pin card. A pin card PCAD shown in FIG. 6 
is one for output terminal connected to an output terminal of 
the IC under test 19, and includes the above-described 
comparator 17 to which an response Signal outputted from 
one of the output terminals of the IC under test 19 is 
Supplied, a Signal read circuit DF provided at the Subsequent 
Stage to the comparator 17, and a register RG2 to which a 
delay correcting data is transferred from the controller 11. A 
strobe pulse STB is applied to the signal read circuit DF 
from the timing generator 13 to fetch or read a logical Signal 
being outputted from the comparator 17 in the Signal read 
circuit DF. The signal read circuit DF may be constructed by 
D-type flip-flop, for example. 

0022. Each pin card PCAD shown in FIG. 6 further 
includes a variable delay element DY2 inserted in a strobe 
pulse Supply path provided for the purpose of Supplying a 
strobe pulse STB from the timing generator 13 to the signal 
read circuit DF. In other words, through this strobe pulse 
supply path a strobe pulse STB from the timing generator 13 
passes to the Signal read circuit DF. A delay correcting data 
is given to the variable delay element DY2 from the register 
RG2 to adjust the delay time of the variable delay element 
DY2. So that the timing of a Strobe pulse applied to the Signal 
read circuit DF coincides with the reference timing. 
0023 The delay time of each of the pin cards PCAD is 
different from one another. Therefore, delay correcting data 
for correcting Such unevenness of the delay times are 
previously Stored in the controller 11, and each time a testing 
is started, the Stored delay correcting data are transferred 
from the controller 11 to the corresponding registers RG2 
provided in the respective pin cards PCAD to adjust the 
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delay times of the variable delay elements DY2 by use of the 
delay correcting data Set in the registers RG2 So that the 
timings of the Strobe pulses STB applied to the Signal read 
circuit DF can be in accord with one another. Although FIG. 
6 shows two pin cards PCAD, in reality there are provided, 
as mentioned above, one pin card PCAD shown in FIG. 6 
is connected to each of the all output terminals of the IC 
under test 19. That is, the same number of pin cards 
corresponds to the number of output terminals of the IC 
under test 19 are housed in the test head. 

0024 FIG. 7 shows still another example of the circuit 
configuration of a pin card. A pin card PCAD shown in FIG. 
7 is one for both of input and output terminals connected to 
an input/output terminal (I/O terminal) of the IC under test 
19, and is a combination of the circuit configurations of the 
pin cards mentioned above and shown in FIGS. 5 and 6. 
Accordingly, the pin card PCAD shown in FIG. 7 is 
constituted by the waveform generating part 14, the driver 
16, the variable delay element DY1, the register RG1 for 
setting the delay time of the delay element DY1, the 
comparator 17, the signal read circuit DF, the variable delay 
element DY2, and the register RG2 for setting the delay time 
of the delay element DY2. In the register RG1 is set a delay 
correcting data for the test pattern Supply path from the 
controller 11, and in the register RG2 is Set a delay correct 
ing data for the Strobe pulse Supply path from the controller 
11 So that the timing of a test pattern Signal propagating 
through the test pattern Supply path and the timing of a 
Strobe pulse propagating through the Strobe pulse Supply 
path can be in accord with those of other test pattern Signals 
and those of other Strobe pulses, respectively. In general, the 
pin card of this type is mostly used. 

0.025 Afore-mentioned delay correcting data are 
obtained by mounting each pin card PCAD on a predeter 
mined location within the IC testing apparatus TES and by 
actually operating the IC testing apparatuS TES to measure 
the propagation delay time of the test pattern signal and the 
propagation delay time of the Strobe pulse for each pin card. 
The measurement results are Stored in the delay correcting 
data Storage 11A Such as, for example, a hard disk provided 
in the controller 11. 

0026. At the start of the testing, the controller 11 transfers 
the delay correcting data Stored in its delay correcting data 
storage 11A to the registers RG1 and/or RG2 provided in 
each of the pin cards PCAD, thereby to set the signal 
propagation delay times of each pin card, and thereafter the 
testing is started. 

0.027 AS mentioned above, the prior IC testing apparatus 
is constructed Such that the delay correcting data are previ 
ously measured and Stored in the controller 11, and at the 
Start of a testing, the Stored delay correcting data are 
transferred from the controller 11 to the registers RG1 and/or 
RG 2 provided in each pin card, thereby to set the delay 
times of the variable delay elements DY1 and/or DY2. 
Accordingly, if a pin card PCAD should be in trouble or 
failure during the testing and this trouble pin card has been 
replaced with another one, the delay correcting data for the 
new pin card PCAD must be newly measured once more. To 
measure the delay correcting data for the new pin card 
PCAD once more results in the actual operation of the IC 
testing apparatus TES as Stated above, which takes a long 
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time. As a result, there is a drawback in the prior IC testing 
apparatus that the interruption time of the testing becomes 
long. 
0028. In other words, since an IC testing apparatus is very 
expensive, if Such an expensive apparatus should be stopped 
for a long time, the operating or running efficiency of the IC 
testing apparatus is decreased, which results in a drawback 
that the cost required for the testing is increased. 
0029. In addition, as another drawback, there is a possi 

bility that the testing is started again with a new pin card 
PCAD substituted for the trouble pin card without measur 
ing the delay correcting data for the new pin card. In this 
case, a delay correcting data transferred from the controller 
11 to the new pin card is not data for the new pin card (is data 
for the former trouble pin card replaced by the new pin card). 
Accordingly, the delay time of the variable delay element is 
erroneously Set, and an incorrect test result is obtained, 
resulting in a problem in reliability. 

SUMMARY OF THE INVENTION 

0030. It is a first object of the present invention to provide 
a Semiconductor device testing apparatus having timing hold 
function which is capable of decreasing a waiting time until 
a testing is re-started even if a board on which a test pattern 
Supply path and/or a Strobe pulse Supply path is provided is 
replaced. 

0031. It is a second object of the present invention to 
provide a semiconductor device testing apparatus having 
timing hold function which has no possibility that in case a 
board on which a test pattern Supply path and/or a Strobe 
pulse Supply path is provided is replaced, a delay correcting 
data for the former pin card replaced by a new pin card is 
inadvertently used. 
0032. In order to accomplish the aforesaid objects, there 
is provided, in a first aspect of the present invention, a 
Semiconductor device testing apparatus comprising: a test 
pattern Supply path through which a test pattern Signal is 
Supplied to a Semiconductor device under test; a variable 
delay element for adjusting the Signal propagation delay 
time of Said test pattern Supply path; a register for Setting a 
delay time of Said variable delay element; a non-volatile 
memory; delay correcting data Setting means for causing 
delay correcting data to be stored in Said non-volatile 
memory, Said delay correcting data correcting the Signal 
propagation delay time of Said test pattern Supply path to a 
prescribed value; and data transfer means for causing the 
delay correcting data Stored in Said non-volatile memory to 
be transferred to Said register. 
0033. In a first preferred embodiment, the test pattern 
Supply path, the variable delay element, the register and the 
non-volatile memory are provided on a board called pin 
card. 

0034. The delay correcting data is a difference value 
between the Signal propagation delay time of Said test 
pattern Supply path and Said prescribed value. Also, the 
Signal propagation delay time of the test pattern Supply path 
is measured before the board is mounted in the Semicon 
ductor device testing apparatus. 
0035. The delay correcting data stored in said non-vola 

tile memory is transferred to Said register by that a controller 
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for controlling the operation of the Semiconductor device 
testing apparatus outputs a transfer instruction of delay 
correcting data to the non-volatile memory in the initializa 
tion Setting operation thereof at the Start of a testing, thereby 
to calibrate the Signal propagation delay time of Said test 
pattern Supply path to the prescribed value. 

0036) As a first modification, the testing apparatus may 
be arranged Such that a circuit configuration constituted by 
Said test pattern Supply path, Said variable delay element, 
Said register and Said non-volatile memory is provided as 
many as plural channels on a board called pin card, and 
delay correcting data for correcting the Signal propagation 
delay time of each of the test pattern Supply paths to Said 
prescribed value is Stored in corresponding one of the 
non-volatile memories. 

0037 As a second modification, the testing apparatus 
may be arranged Such that a circuit configuration constituted 
by Said test pattern Supply path, Said variable delay element 
and Said register is provided as many as plural channels on 
a board called pin card as well as Said non-volatile memory 
is used in common to the respective test pattern Supply paths 
in the plural channels, and delay correcting data for correct 
ing the Signal propagation delay time of each of the test 
pattern Supply paths to Said prescribed value is Stored in Said 
non-volatile memory. 

0.038. In a second aspect of the present invention, there is 
provided a Semiconductor device testing apparatus compris 
ing: a Signal read circuit for reading therein a logical value 
of a response Signal outputted from a Semiconductor device 
under test; a Strobe pulse Supply path through which a strobe 
pulse is Supplied to Said Signal read circuit, Said Strobe pulse 
giving to Said Signal read circuit a timing at which the Signal 
read circuit reads therein the logical value, a variable delay 
element for adjusting the Signal propagation delay time of 
Said Strobe pulse Supply path; a register for Setting a delay 
time of Said variable delay element; a non-volatile memory; 
delay correcting data Setting means for causing delay cor 
recting data to be stored in Said non-volatile memory, Said 
delay correcting data correcting the Signal propagation delay 
time of Said Strobe pulse Supply path to a prescribed value; 
and data transfer means for causing the delay correcting data 
Stored in Said non-volatile memory to be transferred to Said 
register. 

0039. In a second preferred embodiment, said signal read 
circuit, Said Strobe pulse Supply path, Said variable delay 
element, Said register and Said non-volatile memory are 
provided on a board called pin card. 
0040. The delay correcting data is a difference value 
between the Signal propagation delay time of Said Strobe 
pulse Supply path and Said prescribed value. Also, Said 
Signal propagation delay time of Said Strobe pulse Supply 
path is measured before Said board is mounted in the 
Semiconductor device testing apparatus. 

0041. The delay correcting data stored in said non-vola 
tile memory is transferred to Said register by that a controller 
for controlling the operation of the Semiconductor device 
testing apparatus outputs a transfer instruction of delay 
correcting data to the non-volatile memory in the initializa 
tion Setting operation thereof at the Start of a testing, thereby 
to calibrate the Signal propagation delay time of Said Strobe 
pulse Supply path to the prescribed value. 
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0042. As a first modification, the testing apparatus may 
be arranged Such that a circuit configuration constituted by 
Said Signal read circuit, Said Strobe pulse Supply path, Said 
variable delay element, Said register and Said non-volatile 
memory is provided as many as plural channels on a board 
called pin card, and delay correcting data for correcting the 
Signal propagation delay time of each of the Strobe pulse 
Supply paths to Said prescribed value is Stored in correspond 
ing one of the non-volatile memories. 
0043. As a second modification, the testing apparatus 
may be arranged Such that a circuit configuration constituted 
by Said Signal read circuit, Said Strobe pulse Supply path, Said 
variable delay element and Said register is provided as many 
as plural channels on a board called pin card as well as Said 
non-volatile memory is used in common to the respective 
Strobe pulse Supply paths in the plural channels, and delay 
correcting data for correcting the Signal propagation delay 
time of each of the Strobe pulse Supply paths to Said 
prescribed value is Stored in Said non-volatile memory. 
0044) In a third aspect of the present invention, there is 
provided a Semiconductor device testing apparatus compris 
ing: a test pattern Supply path through which a test pattern 
Signal is Supplied to a Semiconductor device under test; a 
first variable delay element for adjusting the Signal propa 
gation delay time of Said test pattern Supply path; a first 
register for Setting a delay time of Said first variable delay 
element; a first non-volatile memory; a signal read circuit for 
reading therein a logical value of a response signal outputted 
from a Semiconductor device under test; a Strobe pulse 
Supply path through which a strobe pulse is Supplied to Said 
Signal read circuit, Said Strobe pulse giving to Said Signal 
read circuit a timing at which the Signal read circuit reads 
therein the logical value, a Second variable delay element for 
adjusting the Signal propagation delay time of Said Strobe 
pulse Supply path; a Second register for Setting a delay time 
of Said Second variable delay element; a Second non-volatile 
memory; delay correcting data Setting means for causing 
first delay correcting data to be Stored in Said first non 
Volatile memory, said first delay correcting data correcting 
the Signal propagation delay time of Said test pattern Supply 
path to a prescribed value as well as for causing Second 
delay correcting data to be Stored in Said Second non-volatile 
memory, Said Second delay correcting data correcting the 
Signal propagation delay time of Said Strobe pulse Supply 
path to a prescribed value; and data transfer means for 
causing the first delay correcting data Stored in Said first 
non-volatile memory to be transferred to Said first register as 
well as for causing the Second delay correcting data Stored 
in Said Second non-volatile memory to be transferred to Said 
Second register. 
0045. In a third preferred embodiment, said test pattern 
Supply path, Said first and Second variable delay elements, 
Said first and Second registers, Said Signal read circuit, Said 
Strobe pulse Supply path, and Said first and Second non 
Volatile memories are provided on a board called pin card. 
0046) The first delay correcting data is a difference value 
between the Signal propagation delay time of Said test 
pattern Supply path and Said prescribed value, and Said 
Second delay correcting data is a difference value between 
the Signal propagation delay time of Said Strobe pulse Supply 
path and Said prescribed value. 
0047 The signal propagation delay time of said test 
pattern Supply path and Said Signal propagation delay time of 
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Said Strobe pulse Supply path are measured before Said board 
is mounted in the Semiconductor device testing apparatus. 
0.048. The first and second delay correcting data stored 
respectively in Said first and Second non-volatile memories 
are transferred to Said first and Second registers respectively 
by that a controller for controlling the operation of the 
Semiconductor device testing apparatus outputs a transfer 
instruction of delay correcting data to the first and Second 
non-volatile memories in the initialization Setting operation 
thereof at the Start of a testing, thereby to calibrate the Signal 
propagation delay times of Said Strobe pulse Supply path and 
Said Strobe pulse Supply path to the respective prescribed 
values. 

0049. As a first modification, the testing apparatus may 
be arranged Such that in place of the first and Second 
non-volatile memories, only one non-volatile memory is 
provided, and both of the first and Second delay correcting 
data are Stored in the non-volatile memory. 
0050. In this first modification, said test pattern Supply 
path, Said first and Second variable delay elements, Said first 
and Second registers, Said Signal read circuit, Said Strobe 
pulse Supply path, and Said non-volatile memory are pro 
Vided on a board called pin card. 
0051. In addition, said first and second delay correcting 
data Stored in Said non-volatile memory are transferred to 
Said first and Second registers respectively by that a con 
troller for controlling the operation of the Semiconductor 
device testing apparatus outputs a transfer instruction of 
delay correcting data to the non-volatile memory in the 
initialization Setting operation thereof at the start of a testing, 
thereby to calibrate the Signal propagation delay times of 
Said Strobe pulse Supply path and Said Strobe pulse Supply 
path to the respective prescribed values. 
0.052 AS a Second modification, the testing apparatus 
may be arranged Such that a circuit configuration constituted 
by Said test pattern Supply path, Said first variable delay 
element, Said first register and Said first non-volatile memory 
is provided as many as plural channels on a board called pin 
card, and a circuit configuration constituted by Said Strobe 
pulse Supply path, Said Second variable delay element, Said 
Second register, Said Signal read circuit and Said Second 
non-volatile memory is provided as many as plural channels 
on Said board, and Said first delay correcting data for 
correcting the Signal propagation delay time of each of the 
test pattern Supply paths to the prescribed value and Said 
Second delay correcting data for correcting the Signal propa 
gation delay time of each of the Strobe pulse Supply paths to 
the prescribed value are Stored in corresponding one of Said 
first non-volatile memories and corresponding one of Said 
Second non-volatile memories respectively. 
0.053 As a third modification, the testing apparatus may 
be arranged Such that a circuit configuration constituted by 
Said test pattern Supply path, Said first and Second variable 
delay elements, Said first and Second registers, Said Signal 
read circuit, Said Strobe pulse Supply path, and Said non 
Volatile memory is provided as many as plural channels on 
a board called pin card, and Said first delay correcting data 
for correcting the Signal propagation delay time of the test 
pattern Supply path to the prescribed value and Said Second 
delay correcting data for correcting the Signal propagation 
delay time of the Strobe pulse Supply path to the prescribed 
value in each channel are Stored in the non-volatile memory 
in the same channel. 
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0054 As a fourth modification, the testing apparatus may 
be arranged Such that a circuit configuration constituted by 
Said test pattern Supply path, Said first and Second variable 
delay elements, Said first and Second registers, Said Signal 
read circuit, and Said Strobe pulse Supply path is provided as 
many as plural channels on a board called pin card, and Said 
non-volatile memory is used in common to the plural 
channels, and Said first delay correcting data for correcting 
the Signal propagation delay time of the test pattern Supply 
path to the prescribed value and Said Second delay correcting 
data for correcting the Signal propagation delay time of the 
Strobe pulse Supply path to the prescribed value in each 
channel are Stored in the non-volatile memory. 
0055 According to the semiconductor device testing 
apparatus having a timing hold function according to the 
present invention, it is configured Such that upon completion 
of the assembly of a pin card, a Signal propagation delay 
time or times of a test pattern Supply path and/or a Strobe 
pulse Supply path provided on each pin card is measured in 
the State of a single pin card, and in order to conform the 
measured Signal propagation delay time or times to a pre 
determined value, delay correcting data to be set in a 
variable delay element is found, and the obtained delay 
correcting data is Stored in a non-volatile memory or memo 
ries provided on each pin card. Accordingly, at the time point 
that any trouble or defect occurs in a pin card and even if the 
trouble pin card is replaced by any new pin card, the delay 
time of the variable delay element can be set by utilizing the 
delay correcting data Stored in the non-volatile memory in 
the new pin card. Therefore, the testing can be re-started 
immediately without measuring the propagation delay time. 
0056. In other words, it is not necessary to measure the 
Signal propagation delay time or times of the test pattern 
Supply path and/or the Strobe pulse Supply path provided in 
each of the pin cards every time a pin card is replaced. 
Accordingly, there is obtained a remarkable advantage that 
the interrupted time duration of the testing can be decreased 
Significantly. 

0057 Moreover, in accordance with the semiconductor 
device testing apparatus according to the present invention, 
Since delay correcting data Stored in the non-volatile 
memory or memories is Set in the variable delay element or 
elements to initialize it without fail when the testing appa 
ratus is started, there is no possibility that an incorrect 
operation occurs that the testing apparatus operates by using 
delay correcting data for the former trouble pin card. Con 
Sequently, a highly reliable Semiconductor device testing 
apparatus can be provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0058 FIG. 1 is a block diagram showing the essential 
part of the first embodiment of a Semiconductor device 
testing apparatus according to the present invention; 
0059 FIG. 2 is a block diagram showing the essential 
part of the Second embodiment of the Semiconductor device 
testing apparatus according to the present invention; 
0060 FIG. 3 is a block diagram showing the essential 
part of the third embodiment of the semiconductor device 
testing apparatus according to the present invention; 
0061 FIG. 4 is a block diagram showing a general 
configuration of a prior Semiconductor device testing appa 
ratus, 
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0.062 FIG. 5 is a block diagram showing mainly one 
example of the circuit configuration of a pin card used in the 
Semiconductor device testing apparatus shown in FIG. 4; 
0.063 FIG. 6 is a block diagram showing mainly another 
example of the circuit configuration of the pin card used in 
the Semiconductor device testing apparatus shown in FIG. 
4; and 
0.064 FIG. 7 is a block diagram showing mainly still 
another example of the circuit configuration of the pin card 
used in the Semiconductor device testing apparatus shown in 
FIG. 4. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0065. Now, preferred embodiments of a semiconductor 
device testing apparatus according to the present invention 
will be described in detail with reference to FIGS. 1 to 3. 
Further, in FIGS. 1 to 3, portions and elements correspond 
ing to those shown in FIGS. 4 to 7 will be shown by the same 
reference characters affixed thereto, and the explanations 
thereof will be omitted unless necessary. 
0.066 FIG. 1 is a block diagram showing the configura 
tion of the essential part of the first embodiment that the 
present invention is applied to an IC testing apparatus for 
testing an IC and determining whether the tested IC is a 
defective article or not. FIG. 1 shows mainly the circuit 
configuration of a pin card. The illustrated pin card PCAD 
is one for input terminal corresponding to the aforemen 
tioned pin card described with reference to FIG. 5, and 
includes a waveform generating part 14, a driver 16, a 
variable delay element DY1, and a register RG1 for setting 
a delay time of the variable delay element DY1, as described 
before. The present invention is applied to Such input 
terminal pin card PCAD thus constructed. 
0067. In the first embodiment, a non-volatile memory 24 
is provided on each of the pin cards PCAD, and a delay 
correcting data to be set in the variable delay element DY1 
is stored in the non-volatile memory 24. The non-volatile 
memory 24 is connected to the register RG1, and delay 
correcting data Stored in the non-volatile memory 24 is 
transferred to the register RG1 at the Start of a testing. AS the 
non-volatile memory 24, a memory called a flash memory or 
the like, for example, and having a function capable of 
maintaining the Stored data even if the power Supply is 
cut-off, can be used. 
0068 Delay correcting data is stored in the non-volatile 
memory 24 in the following manner. First, in the State of a 
Single pin card, a Signal propagation delay time of the test 
pattern Supply path from an output terminal of the waveform 
generating part 14 until an output terminal TOU of the pin 
card PCAD is measured. An oscilloscope (not shown) can be 
used for Such measurement of the Signal propagation delay 
time. As a measurement condition, the measurement is 
carried out in the state that the delay time of the variable 
delay element DY1 is set to zero. It is assumed that the 
measurement result is, for example, 9 PS (pico Seconds). It 
is also assumed that a predetermined delay time is, for 
example, 15 PS (pico Seconds). In this case, it is proper to 
give a delay time of 6 PS to the variable delay element DY1. 
AS a result, it is proper to Store in the non-volatile memory 
24 a delay correcting data for giving a delay time of 6 PS to 
the variable delay element DY1. 
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0069. With the construction mentioned above, in respect 
of any one of the pin cards PCAD, the propagation delay 
time of the test pattern Supply path in each pin card PCAD 
can be adjusted to the predetermined value, for example, 15 
PS by Setting the delay correcting data Stored in the non 
volatile memory 24 in the register RG1 in each pin card 
PCAD. 

0070 Accordingly, in case that this pin card PCAD is 
mounted in the IC testing apparatus, in the initialization 
Setting operation at the Start of the testing, a delay correcting 
data Stored in the non-volatile memory 24 is transferred to 
the register RG1 by Sending a transfer instruction or com 
mand of data from the controller 11 to the non-volatile 
memory 24. By this transfer of the delay correcting data to 
the register RG1, the delay time of the variable delay 
element DY1 is set to a difference of delay time between the 
prescribed delay time and the propagation delay time of the 
test pattern Supply path, and hence the propagation delay 
time of the test pattern Supply path provided on each pin card 
PCAD is in accord with the prescribed delay time. Thus, at 
the Start of the testing, the calibration of the propagation 
delay time of the test pattern Supply path provided on each 
pin card PCAD is completed. 
0071. As a result, even if a pin card becomes in trouble 
or failure during the testing, by replacing the trouble pin card 
by a new pin card and Sending a transfer instruction of the 
delay correcting data from the controller 11 to the register 
RG1 of the replaced new pin card, the calibration of the 
propagation delay time of the new pin card PCAD has been 
completed. Accordingly, there is obtained an advantage that 
the IC testing apparatus can be recovered in a short time 
from the trouble state. 

0072 FIG. 2 is a block diagram showing the configura 
tion of the essential part of the second embodiment that the 
present invention is applied to an IC testing apparatus for 
testing an IC and determining whether the tested IC is a 
defective article or not. FIG. 2 shows mainly the circuit 
configuration of a pin card. The illustrated pin card PCAD 
is one for output terminal corresponding to the aforemen 
tioned pin card described with reference to FIG. 6, and 
includes a comparator 17, a signal read circuit DF, a variable 
delay element DY2, and a register RG2 for Setting a delay 
time of the variable delay element DY2, as described before. 
The present invention is applied to Such output terminal pin 
card PCAD thus constructed. 

0073. In the second embodiment, a non-volatile memory 
24 is also provided on each of the pin cards PCAD, and a 
delay correcting data to be Set in the variable delay element 
DY2 is stored in the non-volatile memory 24. The non 
Volatile memory 24 is connected to the register RG2, and 
delay correcting data Stored in the non-volatile memory 24 
is transferred to the register RG2 at the Start of a testing. AS 
the non-volatile memory 24, a memory called a flash 
memory or the like, for example, and having a function 
capable of maintaining the Stored data even if the power 
Supply is cut-off, can be used. 
0074 Delay correcting data is stored in the non-volatile 
memory 24 in the following manner. First, in the State of a 
Single pin card, a Signal propagation delay time of the Strobe 
pulse supply path through which a strobe pulse STB is 
Supplied to the Signal read circuit DF is measured. It is 
proper to find difference between the measured delay time 
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and the prescribed delay time and to Store the difference 
value in the non-volatile memory 24 as a delay correcting 
data. 

0075 With the construction mentioned above, in respect 
of any one of the pin cards PCAD, the propagation delay 
time of the strobe pulse supply path in each pin card PCAD 
can be adjusted to the predetermined value, for example, 15 
PS by Setting the delay correcting data Stored in the non 
Volatile memory 24 in the register RG2 in each pin card 
PCAD. 

0.076 Accordingly, in case that this pin card PCAD is 
mounted in the IC testing apparatus, in the initialization 
Setting operation at the Start of the testing, a delay correcting 
data Stored in the non-volatile memory 24 is transferred to 
the register RG2 by Sending a transfer instruction or com 
mand of data from the controller 11 to the non-volatile 
memory 24. By this transfer of the delay correcting data to 
the register RG1, the delay time of the variable delay 
element DY2 is set to a difference of delay time between the 
prescribed delay time and the propagation delay time of the 
Strobe pulse Supply path, and hence the propagation delay 
time of the Strobe pulse Supply path provided on each pin 
card PCAD is in accord with the prescribed delay time. 
Thus, at the start of the testing, the calibration of the 
propagation delay time of the Strobe pulse Supply path 
provided on each pin card PCAD is completed. 
0.077 As a result, like the above first embodiment, even 
if a pin card becomes in trouble or failure during the testing, 
by replacing the trouble pin card by a new pin card and 
Sending a transfer instruction of the delay correcting data 
from the controller 11 to the register RG1 of the replaced 
new pin card, the calibration of the propagation delay time 
of the new pin card PCAD has been completed. Accordingly, 
there is obtained an advantage that the IC testing apparatus 
can be recovered in a short time from the trouble state. 

0078 FIG. 3 is a block diagram showing the configura 
tion of the essential part of the third embodiment that the 
present invention is applied to an IC testing apparatus for 
testing an IC and determining whether the tested IC is a 
defective article or not. FIG. 3 shows mainly the circuit 
configuration of a pin card. The illustrated pin card PCAD 
is one for input/output terminal corresponding to the afore 
mentioned pin card described with reference to FIG. 7, and 
includes the waveform generating part 14, the driver 16, the 
variable delay element DY1, the register RG1 for setting a 
delay time of the variable delay element DY1, the compara 
tor 17, the signal read circuit DF, the variable delay element 
DY2, and the register RG2 for setting a delay time of the 
variable delay element DY2, as described before. The 
present invention is applied to Such input/output (I/O) ter 
minal pin card PCAD thus constructed. 
0079. In the third embodiment, there are provided two 
Separate non-volatile memories 24A and 24B on each pin 
card PCAD, and a delay correcting data to be Set in the 
variable delay element DY1 is stored in one non-volatile 
memory 24A, and a delay correcting data to be set in the 
variable delay element DY2 is stored in the other non 
volatile memory 24B. These non-volatile memories 24A and 
24B are connected to the registers RG1 and RG2 respec 
tively, and delay correcting data Stored in the respective 
non-volatile memories 24A and 24B are transferred to the 
registers RG1 and RG2 respectively at the start of the 
testing. 
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0080. As described in the above first embodiment, in the 
State of a single pin card PCAD, a Signal propagation delay 
time of the test pattern Supply path from an output terminal 
of the waveform generating part 14 until an output terminal 
TOU of the pin card PCAD is measured, and it is proper to 
find difference between the measured delay time and the 
prescribed delay time and to Store the difference value in the 
one non-volatile memory 24A as a delay correcting data. 
Also, as described in the above Second embodiment, in the 
State of a single pin card PCAD, a Signal propagation delay 
time of the Strobe pulse Supply path through which a Strobe 
pulse STB is supplied to the signal read circuit DF is 
measured, and it is proper to find difference between the 
measured delay time and the prescribed delay time and to 
store the difference value in the other non-volatile memory 
24B as a delay correcting data. 

0081. With the construction mentioned above, in respect 
of any one of the pin cards PCAD, by setting the delay 
correcting data Stored in the respective non-volatile memo 
ries 24A and 24B in the registers RG1 and RG2 of each pin 
card PCAD, the propagation delay time of the test pattern 
Supply path and the propagation delay time of the Strobe 
pulse Supply path in each pin card PCAD can be adjusted to 
the respective predetermined delay times. 

0082) Accordingly, in case that this pin card PCAD is 
mounted in the IC testing apparatus, in the initialization 
Setting operation at the Start of the testing, both delay 
correcting data Stored in the respective non-volatile memo 
ries 24A and 24B are transferred to the registers RG1 and 
RG2 respectively by Sending a transfer instruction or com 
mand of data from the controller 11 to the respective 
non-volatile memories 24A and 24B. By this transfer of the 
delay correcting data to the registers RG1 and RG2, the 
delay times of the respective variable delay elements DY1 
and DY2 are set to a difference of delay time between the 
prescribed delay time and the propagation delay time of the 
test pattern Supply path and a difference of delay time 
between the prescribed delay time and the propagation delay 
time of the Strobe pulse Supply path respectively, and hence 
the propagation delay time of the test pattern Supply path and 
the propagation delay time of the Strobe pulse Supply path 
provided on each pin card PCAD are in accord with the 
respective prescribed delay times. Thus, at the Start of the 
testing, the calibrations of the propagation delay time of the 
test pattern Supply path and of the propagation delay time of 
the Strobe pulse Supply path provided on each pin card 
PCAD are completed at the same time. 

0083. As a result, like the above first embodiment, even 
if a pin card becomes in trouble or failure during the testing, 
by replacing the trouble pin card by a new pin card and 
Sending a transfer instruction of the delay correcting data 
from the controller 11 to the two registers RG1 and RG2 of 
the replaced new pin card, the calibrations of the propaga 
tion delay times of the new pin card PCAD has been 
completed. Accordingly, there is obtained an advantage that 
the IC testing apparatus can be recovered in a short time 
from the trouble state. 

0084. Further, in the third embodiment, the separate two 
non-volatile memories 24A and 24B are prepared on each 
pin card PCAD. However, in reality, the pin card is con 
Structed Such that one non-volatile memory, for example, a 
flash memory is prepared on the pin card, and both delay 
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correcting data of the test pattern Supply path and of the 
Strobe pulse Supply path are Stored in the different addresses 
of the flash memory, respectively. 

0085. In addition, in each of the embodiments, the 
description is made Such that only a delay correcting data is 
stored in the non-volatile memory 24 or memories 24A and 
24B. However, the pin card may be configured such that not 
only delay correcting data but also other correction data 
related to the pin card are Stored in the non-volatile memory 
24 or memories 24A and 24B, and the controller 11 read 
therein those correction data at the Start of the testing 
apparatus, thereby to carry out the initialization of various 
portions. 

0.086. In addition, in each of the embodiments, there is 
shown by way of example a case that one test pattern Supply 
path and/or one Strobe pulse Supply path are provided on one 
pin card PCAD. However, in reality, there can be found 
many cases that a plurality of channels of the test pattern 
Supply paths and/or a plurality of the Strobe pulse Supply 
paths are provided on one pin card. It is apparent that the 
present invention is also applied to Such types of configu 
rations that a plurality of channels of the test pattern Supply 
paths and/or a plurality of the Strobe pulse Supply paths are 
provided on one pin card, and that the same functional 
effects can be obtained. Accordingly, it will be easily under 
stood that pin cards of Such configurations also fall within 
the Scope of the present invention. 

0087. In addition, in the first embodiment shown in FIG. 
1, there is shown a case in which the IC testing apparatus is 
constituted by only pin cards each having a test pattern 
Supply path provided thereon, and in the Second embodi 
ment shown in FIG. 2, there is shown a case in which the 
IC testing apparatus is constituted by only pin cards each 
having a Strobe pulse Supply path. However, in reality, there 
are no IC testing apparatus each having Such construction. It 
would be easily understood that an IC testing apparatus is 
constituted by combination of the pin cards shown in FIG. 
1, the pin cards shown in FIG. 2 and the pin cards shown in 
FIG. 3 in mixture. 

0088. Further, it is needless to say that the present inven 
tion is also applied to an IC testing apparatus configured 
Such that without using any pin card, a test pattern Signal is 
Supplied to an IC under test through a test pattern Supply 
path as shown in the above embodiments and that a Strobe 
pulse is Supplied to a signal read circuit through a strobe 
pulse Supply path as shown in the above embodiments, and 
that the same functional effects can be obtained. 

0089. Furthermore, in each of the above embodiments, 
though the present invention is applied to the IC testing 
apparatus, it goes without Saying that the present invention 
is also applied to a Semiconductor device testing apparatus 
for testing Semiconductor devices other than IC and the 
Same functional effects can be obtained. 

0090 AS is clear from the foregoing description, accord 
ing to the present invention, each pin card is prepared in the 
State that delay correcting data is previously Stored therein. 
Accordingly, it is unnecessary to execute the operation or 
working for measuring, every time a pin card is replaced, the 
Signal propagation delay time or times of the test pattern 
Supply path and/or the Strobe pulse Supply path provided on 
that pin card, and obtaining delay correcting data to Store 
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them in the controller of the testing apparatus. Therefore, 
even if any trouble or defect occurs in a pin card and even 
if the trouble pin card is replaced by any new pin card, the 
testing apparatus can be re-started immediately after the new 
pin card is mounted, and hence the interrupted time duration 
of the testing can be decreased significantly, and an improve 
ment of the throughput can be attained. 
0091 Moreover, when the testing apparatus is re-started, 
there is no possibility that an incorrect operation occurs that 
the testing apparatus operates by using delay correcting data 
for the former trouble pin card. Consequently, a highly 
reliable Semiconductor device testing apparatus can be pro 
vided. 

0092. While the present invention has been described 
with regard to the preferred embodiments shown by way of 
example, it will be apparent to those skilled in the art that 
various modifications, alterations, changes, and/or minor 
improvements of the embodiments described above can be 
made without departing from the Spirit and the Scope of the 
present invention. Accordingly, it should be understood that 
the present invention is not limited to the illustrated embodi 
ments, and is intended to encompass all Such modifications, 
alterations, changes, and/or minor improvements falling 
within the scope of the invention defined by the appended 
claims. 

What is claimed is: 
1. A Semiconductor device testing apparatus comprising: 
a test pattern Supply path through which a test pattern 

Signal is Supplied to a semiconductor device under test; 
a variable delay element for adjusting the Signal propa 

gation delay time of Said test pattern Supply path; 
a register for Setting a delay time of Said variable delay 

element; 
a non-volatile memory; 
delay correcting data Setting means for causing delay 

correcting data to be Stored in Said non-volatile 
memory, Said delay correcting data correcting the Sig 
nal propagation delay time of Said test pattern Supply 
path to a prescribed value; and 

data transfer means for causing the delay correcting data 
Stored in Said non-volatile memory to be transferred to 
Said register. 

2. The Semiconductor device testing apparatus as Set forth 
in claim 1, wherein Said test pattern Supply path, Said 
variable delay element, Said register and Said non-volatile 
memory are provided on a board called pin card. 

3. The Semiconductor device testing apparatus as Set forth 
in claim 1, wherein Said delay correcting data is a difference 
value between the Signal propagation delay time of Said test 
pattern Supply path and Said prescribed value. 

4. The Semiconductor device testing apparatus as Set forth 
in claim 2, wherein Said Signal propagation delay time of 
Said test pattern Supply path is measured before Said board 
is mounted in the Semiconductor device testing apparatus. 

5. The Semiconductor device testing apparatus as Set forth 
in claim 1 or claim 2, wherein Said delay correcting data 
Stored in Said non-volatile memory is transferred to Said 
register by that a controller for controlling the operation of 
the Semiconductor device testing apparatus outputs a trans 
fer instruction of delay correcting data to the non-volatile 
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memory in the initialization Setting operation thereof at the 
Start of a testing, thereby to calibrate the Signal propagation 
delay time of Said test pattern Supply path to the prescribed 
value. 

6. The Semiconductor device testing apparatus as Set forth 
in claim 1, wherein a circuit configuration constituted by 
Said test pattern Supply path, Said variable delay element, 
Said register and Said non-volatile memory is provided as 
many as plural channels on a board called pin card, and 
delay correcting data for correcting the Signal propagation 
delay time of each of the test pattern Supply paths to Said 
prescribed value is Stored in corresponding one of the 
non-volatile memories. 

7. The Semiconductor device testing apparatus as Set forth 
in claim 1, wherein a circuit configuration constituted by 
Said test pattern Supply path, Said variable delay element and 
Said register is provided as many as plural channels on a 
board called pin card as well as Said non-volatile memory is 
used in common to the respective test pattern Supply paths 
in the plural channels, and delay correcting data for correct 
ing the Signal propagation delay time of each of the test 
pattern Supply paths to Said prescribed value is Stored in Said 
non-volatile memory. 

8. The Semiconductor device testing apparatus as Set forth 
in claim 6, wherein the plurality of delay correcting data 
Stored in Said respective non-volatile memories are trans 
ferred to the corresponding registers respectively by that a 
controller for controlling the operation of the Semiconductor 
device testing apparatus outputs a transfer instruction of 
delay correcting data to the plural non-volatile memories in 
the initialization Setting operation thereof at the Start of a 
testing, thereby to calibrate the Signal propagation delay 
times of the corresponding test pattern Supply paths to the 
prescribed value. 

9. The Semiconductor device testing apparatus as Set forth 
in claim 7, wherein the plurality of delay correcting data 
Stored in Said non-volatile memory are transferred to the 
corresponding registers respectively by that a controller for 
controlling the operation of the Semiconductor device testing 
apparatus outputs a transfer instruction of delay correcting 
data to the non-volatile memory in the initialization Setting 
operation thereof at the Start of a testing, thereby to calibrate 
the Signal propagation delay times of the corresponding test 
pattern Supply paths to the prescribed value. 

10. A Semiconductor device testing apparatus comprising: 

a signal read circuit for reading therein a logical value of 
a response Signal outputted from a Semiconductor 
device under test; 

a Strobe pulse Supply path through which a strobe pulse is 
Supplied to Said Signal read circuit, Said Strobe pulse 
giving to Said Signal read circuit a timing at which the 
Signal read circuit reads therein the logical value; 

a variable delay element for adjusting the Signal propa 
gation delay time of Said Strobe pulse Supply path; 

a register for Setting a delay time of Said variable delay 
element; 

a non-volatile memory; 
delay correcting data Setting means for causing delay 

correcting data to be Stored in Said non-volatile 
memory, Said delay correcting data correcting the Sig 
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nal propagation delay time of Said Strobe pulse Supply 
path to a prescribed value; and 

data transfer means for causing the delay correcting data 
Stored in Said non-volatile memory to be transferred to 
Said register. 

11. The Semiconductor device testing apparatus as Set 
forth in claim 10, wherein Said Signal read circuit, Said Strobe 
pulse Supply path, Said variable delay element, Said register 
and Said non-volatile memory are provided on a board called 
pin card. 

12. The Semiconductor device testing apparatus as Set 
forth in claim 10, wherein Said delay correcting data is a 
difference value between the Signal propagation delay time 
of Said Strobe pulse Supply path and Said prescribed value. 

13. The Semiconductor device testing apparatus as Set 
forth in claim 11, wherein Said Signal propagation delay time 
of Said Strobe pulse Supply path is measured before Said 
board is mounted in the Semiconductor device testing appa 
ratuS. 

14. The Semiconductor device testing apparatus as Set 
forth in claim 10 or claim 11, wherein Said delay correcting 
data Stored in Said non-volatile memory is transferred to Said 
register by that a controller for controlling the operation of 
the Semiconductor device testing apparatus outputs a trans 
fer instruction of delay correcting data to the non-volatile 
memory in the initialization Setting operation thereof at the 
Start of a testing, thereby to calibrate the Signal propagation 
delay time of Said Strobe pulse Supply path to the prescribed 
value. 

15. The Semiconductor device testing apparatus as Set 
forth in claim 10, wherein a circuit configuration constituted 
by Said Signal read circuit, Said Strobe pulse Supply path, Said 
variable delay element, Said register and Said non-volatile 
memory is provided as many as plural channels on a board 
called pin card, and delay correcting data for correcting the 
Signal propagation delay time of each of the Strobe pulse 
Supply paths to Said prescribed value is Stored in correspond 
ing one of the non-volatile memories. 

16. The Semiconductor device testing apparatus as Set 
forth in claim 10, wherein a circuit configuration constituted 
by Said Signal read circuit, Said Strobe pulse Supply path, Said 
variable delay element and Said register is provided as many 
as plural channels on a board called pin card as well as Said 
non-volatile memory is used in common to the respective 
Strobe pulse Supply paths in the plural channels, and delay 
correcting data for correcting the Signal propagation delay 
time of each of the Strobe pulse Supply paths to Said 
prescribed value is Stored in Said non-volatile memory. 

17. The Semiconductor device testing apparatus as Set 
forth in claim 15, wherein the plurality of delay correcting 
data Stored in Said respective non-volatile memories are 
transferred to the corresponding registers respectively by 
that a controller for controlling the operation of the Semi 
conductor device testing apparatus outputs a transfer instruc 
tion of delay correcting data to the plural non-volatile 
memories in the initialization Setting operation thereof at the 
Start of a testing, thereby to calibrate the Signal propagation 
delay times of the corresponding Strobe pulse Supply paths 
to the prescribed value. 

18. The Semiconductor device testing apparatus as Set 
forth in claim 16, wherein the plurality of delay correcting 
data Stored in Said non-volatile memory are transferred to 
the corresponding registers respectively by that a controller 
for controlling the operation of the Semiconductor device 
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testing apparatus outputs a transfer instruction of delay 
correcting data to the non-volatile memory in the initializa 
tion Setting operation thereof at the Start of a testing, thereby 
to calibrate the Signal propagation delay times of the corre 
sponding Strobe pulse Supply paths to the prescribed value. 

19. A Semiconductor device testing apparatus comprising: 
a test pattern Supply path through which a test pattern 

Signal is Supplied to a Semiconductor device under test; 
a first variable delay element for adjusting the Signal 

propagation delay time of Said test pattern Supply path; 
a first register for Setting a delay time of Said first variable 

delay element; 
a first non-volatile memory; 
a signal read circuit for reading therein a logical value of 

a response Signal outputted from a Semiconductor 
device under test; 

a Strobe pulse Supply path through which a strobe pulse is 
Supplied to Said Signal read circuit, Said Strobe pulse 
giving to Said Signal read circuit a timing at which the 
Signal read circuit reads therein the logical value, 

a Second variable delay element for adjusting the Signal 
propagation delay time of Said Strobe pulse Supply path; 

a Second register for Setting a delay time of Said Second 
variable delay element; 

a Second non-volatile memory; 
delay correcting data setting means for causing first delay 

correcting data to be Stored in Said first non-volatile 
memory, Said first delay correcting data correcting the 
Signal propagation delay time of Said test pattern Supply 
path to a prescribed value as well as for causing Second 
delay correcting data to be Stored in Said Second 
non-volatile memory, Said Second delay correcting data 
correcting the Signal propagation delay time of Said 
Strobe pulse Supply path to a prescribed value; and 

data transfer means for causing the first delay correcting 
data Stored in Said first non-volatile memory to be 
transferred to Said first register as well as for causing 
the Second delay correcting data Stored in Said Second 
non-volatile memory to be transferred to Said Second 
register. 

20. A Semiconductor device testing apparatus comprising: 
a test pattern Supply path through which a test pattern 

Signal is Supplied to a Semiconductor device under test; 
a first variable delay element for adjusting the Signal 

propagation delay time of Said test pattern Supply path; 
a first register for Setting a delay time of Said first variable 

delay element; 
a signal read circuit for reading therein a logical value of 

a response Signal outputted from a Semiconductor 
device under test; 

a Strobe pulse Supply path through which a strobe pulse is 
Supplied to Said Signal read circuit, Said Strobe pulse 
giving to Said Signal read circuit a timing at which the 
Signal read circuit reads therein the logical value; 

a Second variable delay element for adjusting the Signal 
propagation delay time of Said Strobe pulse Supply path; 
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a Second register for Setting a delay time of Said Second 
Variable delay element; 

a non-volatile memory; 
delay correcting data Setting means for causing both first 

delay correcting data and Second delay correcting data 
to be Stored in Said non-volatile memory, Said first 
delay correcting data correcting the Signal propagation 
delay time of Said test pattern Supply path to a pre 
Scribed value, Said Second delay correcting data cor 
recting the Signal propagation delay time of Said Strobe 
pulse Supply path to a prescribed value; and 

data transfer means for causing the first delay correcting 
data Stored in Said non-volatile memory to be trans 
ferred to Said first register as well as for causing the 
Second delay correcting data Stored in Said non-volatile 
memory to be transferred to Said Second register. 

21. The Semiconductor device testing apparatus as Set 
forth in claim 19, wherein Said test pattern Supply path, Said 
first and Second variable delay elements, Said first and 
Second registers, Said Signal read circuit, Said Strobe pulse 
Supply path, and Said first and Second non-volatile memories 
are provided on a board called pin card. 

22. The Semiconductor device testing apparatus as Set 
forth in claim 20, wherein Said test pattern Supply path, Said 
first and Second variable delay elements, Said first and 
Second registers, Said Signal read circuit, Said Strobe pulse 
Supply path, and Said non-volatile memory are provided on 
a board called pin card. 

23. The Semiconductor device testing apparatus as Set 
forth in claim 19 or 20, wherein said first delay correcting 
data is a difference value between the Signal propagation 
delay time of Said test pattern Supply path and Said pre 
Scribed value, and Said Second delay correcting data is a 
difference value between the Signal propagation delay time 
of Said Strobe pulse Supply path and Said prescribed value. 

24. The Semiconductor device testing apparatus as Set 
forth in claim 19 or 20, wherein Said Signal propagation 
delay time of Said test pattern Supply path and Said Signal 
propagation delay time of Said Strobe pulse Supply path are 
measured before Said board is mounted in the Semiconductor 
device testing apparatus. 

25. The Semiconductor device testing apparatus as Set 
forth in claim 19 or 20, wherein said first and second delay 
correcting data Stored respectively in Said first and Second 
non-volatile memories are transferred to Said first and Sec 
ond registers respectively by that a controller for controlling 
the operation of the Semiconductor device testing apparatus 
outputs a transfer instruction of delay correcting data to the 
first and Second non-volatile memories in the initialization 
Setting operation thereof at the Start of a testing, thereby to 
calibrate the Signal propagation delay times of Said Strobe 
pulse Supply path and Said Strobe pulse Supply path to the 
respective prescribed values. 

26. The Semiconductor device testing apparatus as Set 
forth in claim 20 or 22, wherein said first and second delay 
correcting data Stored in Said non-volatile memory are 
transferred to Said first and Second registers respectively by 
that a controller for controlling the operation of the Semi 
conductor device testing apparatus outputs a transfer instruc 
tion of delay correcting data to the non-volatile memory in 
the initialization Setting operation thereof at the Start of a 
testing, thereby to calibrate the Signal propagation delay 
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times of Said Strobe pulse Supply path and Said Strobe pulse 
Supply path to the respective prescribed values. 

27. The Semiconductor device testing apparatus as Set 
forth in claim 21, wherein a circuit configuration constituted 
by Said test pattern Supply path, Said first variable delay 
element, Said first register and Said first non-volatile memory 
is provided as many as plural channels on a board called pin 
card, and a circuit configuration constituted by Said Strobe 
pulse Supply path, Said Second variable delay element, Said 
Second register, Said Signal read circuit and Said Second 
non-volatile memory is provided as many as plural channels 
on Said board, Said first delay correcting data for correcting 
the Signal propagation delay time of each of the test pattern 
Supply paths to the prescribed value and Said Second delay 
correcting data for correcting the Signal propagation delay 
time of each of the Strobe pulse Supply paths to the pre 
Scribed value being Stored in corresponding one of Said first 
non-volatile memories and corresponding one of Said Second 
non-volatile memories respectively. 

28. The Semiconductor device testing apparatus as Set 
forth in claim 20, wherein a circuit configuration constituted 
by Said test pattern Supply path, Said first and Second 
variable delay elements, Said first and Second registers, Said 
Signal read circuit, Said Strobe pulse Supply path, and Said 
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non-volatile memory is provided as many as plural channels 
on a board called pin card, Said first delay correcting data for 
correcting the Signal propagation delay time of the test 
pattern Supply path to the prescribed value and Said Second 
delay correcting data for correcting the Signal propagation 
delay time of the Strobe pulse Supply path to the prescribed 
value in each channel being Stored in the non-volatile 
memory in the Same channel. 

29. The Semiconductor device testing apparatus as Set 
forth in claim 20, wherein a circuit configuration constituted 
by Said test pattern Supply path, Said first and Second 
variable delay elements, Said first and Second registers, Said 
Signal read circuit, and Said Strobe pulse Supply path is 
provided as many as plural channels on a board called pin 
card, and Said non-volatile memory is used in common to the 
plural channels, Said first delay correcting data for correcting 
the Signal propagation delay time of the test pattern Supply 
path to the prescribed value and Said Second delay correcting 
data for correcting the Signal propagation delay time of the 
Strobe pulse Supply path to the prescribed value in each 
channel being Stored in the non-volatile memory. 


