
2220754 METHOD AND SYSTEM FOR INSPECTING SEMICONDUCTOR DEVICES This
invention relates to a method and a system for inspecting semiconductor
devices, and more particularly to a method and a system for inspecting
semiconductor devices, wherein electric performances of the semiconductor
devices are inspected at high speed. As a system for conducting the
inspection of performances of the semiconductor devices, there has
heretofore been known one shown in Fig. 7.  This system is constituted by:
two measuring sections 1 and 2, into which two semiconductor devices A and
B of the same type are simultaneously delivered; two pairs of
measuring-inspecting sections consisting of programmable power sources 3
and 4 and detectors 5 and 6 ; and a control section 7 for controlling a
pair of the measuring- inspecting sections, whereby the semiconductor
devices A and B, which are delivered into the two measuring sections 1 and
2, are simultaneously measured and inspected by the above- described the
pair of the measuring-inspecting sections. On the other hand, in an
inspection system shown in Fig. 1, a measuring-inspecting section including
a programmable    -2- power source 13 and a detector 14 is provided for two
measuring sections 11 and 12, and switches SW1 and. SW2.are switched over
to each other, whereby the semiconductor devices A and. B are successively
measured and inspected (Laid-open 



Japanese Patent Application No.62-28507). In the system for inspecting the
semiconductor devices as shown in Fig. 7, the two semiconductor devices. A
and B are simultaneously inspected by the   pair of the- measuring-
inspecting sections,  so that an inspecting time T can be. shortened as-
shown in Fig. 8.. However, since the pair of the measuring inspecting
sections are  required, the  problem that the. complicated system leads to
increased cost. is presented. On the other hand , in the system for
inspecting the semiconductor devices as, shown in Fig. 1, one measuring-
inspecting section is commonly used  so that the system is reduced in cost.
However, the semiconductor devices A and B must be successively inspected
as shown in Fig. 9, whereby an inspecting time 2T which is twice that of
the system shown in Fig. 7, is required. The present invention has. been
developed  to obviate the. above-described disadvantages of the prior art
and has  as its object the provision of a method and a system for
inspecting. the semiconductor devices, wherein one measuring-inspecting
section is commonly used-, so that the system can be reduced in cost and
the inspecting time can be shortened. To achieve the above-described
object,  the present    invention provides a  method  of inspecting
semiconductor devices wherein a group of similar devices are connected to
respective  inspection sections at which  they can  be interrogated
individually, or simultaneously in parallel, 



5   by a measuring-inspecting means; the devices are inspected individually
in turn for a plurality of characteristics,. and, during individual
inspection of a first one of the devices  for certain  characteristics, the
devices are connected  in parallel  and  inspected  together  for  a 10
particular characteristic; whereafter if the particular characteristic is
acceptable that  characteristic is not remeasured during subsequent
individual inspection of the other(s) of the devices for the certain
characteristics but if the particular characteristic is unacceptable., that
15   characteristic  is  remeasured   for  the   first   device
individually and, subsequently during individual inspection of the
other(s) of the  devices  is remeasured for the other(s) of the devices
individually. The invention also includes a system for inspecting 20
semiconductor devices   comprising a plurality of measuring sections
connected  to a plurality of semiconductor devices, respectively; a
measuring-inspection means. for  inspecting pass or fail of the
semiconductor devices; 25        a plurality of switches parallelly
interposed between the plurality of measuring  sections and measuring-
inspecting  means,  for  ON-OFF  controlling  electric connection between
the measuring-inspecting means and the plurality of measuring sections;
and-, 30        a  control means  for controlling  the  measuring-
inspecting means and the plurality of switches; wherein: the control means
turns on only  the switch in association of the first  semiconductor
device out of the 



plurality  of switches to cause the  measuring-inspecting 35   means to
inspect at the time  of inspecting  the first semiconductor device, as for
a parallel inspection item or items, which can be inspected simultaneously
out of the    inspection  items  of  the  semiconductor  devices,  the
plurality of switches are  simultaneously turned on to cause the
measuring-inspecting means to inspect simultaneously, and  when the
inspection of the parallel inspection item is 5   not passed, only the
switch in association with the first semiconductor device is turned on to
perform the inspection of the parallel inspection item again; and, at  the-
time  of inspecting the  second semiconductor device and thenceforth only
the  switch in association with 10   each of such semiconductor devices is
turned-on, when the- inspection of the parallel inspection item or items is
passed, the measuring-inspecting means is caused to inspect the inspection
items other than the  parallel inspection item, and, when the inspection of
the parallel inspection 15  item or   items,  is not  passed,  all  of the
items are inspected. The present invention is  thus based on the fact that
the- parallel inspection item. or items   by which the plurality of
semiconductor devices can be. simultaneously 20   inspected, exist within
the inspection items for the semiconductor devices, and as for the parallel
inspection item or items, one.  measuring inspecting means and the 



plurality of semiconductor devices are  parallelly connected to each other
for simultaneous inspection.   When  the 25   inspection of the parallel
inspection    item is passed (in this case,  most of the semiconductor
devices are accepted), the inspection of the parallel inspection item at
the. time of inspecting the second semiconductor device and thenceforth is
omitted, thereby shortening the inspection time. On the other hand, when
the inspection of the parallel inspection item is not passed, each of the
semiconductor devices  is subjected again to the inspection of the parallel
inspection item. The exact nature of this  invention, as well as other
objects and advantages thereof  will be readily apparent from consideration
of the  following specification relating to the accompanying drawings, in
which like reference characters designate the same or similar parts
throughout the figures thereof and wherein; Fig. 1 is a block diagram
showing one embodiment a system for inspecting the semiconductor devices
according to the invention; Fig. 2 is a flow chart used for explaining the
action of the system shown in Fig. 1; Fig. 3 and 4 are inspection timing
charts of the semiconductor devices when the inspection of the parallel
inspection item is passed or not passed, respectively; 



Fig. 5 is a circuit diagram. of a leakage current inspection of diodes;
Fig.  6 is a circuit diagram of a withstand. voltage    inspection of
diodes; Fig. 7 is a block diagram showing one example of the conventional
system for inspecting the semiconductor devices, which has. two
measuring-inspecting. sections; and, Fig. 8 and 9 are timing charts showing
the measuring times according to the conventional method of measuring the
semiconductor devices, respectively. Detailed description will hereunder be
given of the preferred embodiment of a system for inspecting semiconductor
devices according to the present invention with reference to
the.accompanying drawings.. Fig. 1 is the. block diagram showing one
embodiment of the system for inspecting the semiconductor devices according
to the invention. The system for inspecting the semiconductor devices is
constituted by:  two measuring sections 11 and 12, into which semiconductor
devices A and B of the same type are delivered simultaneously; a
measuring-inspecting section consisting of a programmable power source 13
and a detector 14; switches SW1 and SW2 for alternately exchangingly
connecting or parallelly connecting two measuring sections 11, 12 and. a
measuring-inspecting section; and a control section 15 for controlling the
measuring-inspecting section and the. switches SW1 and SW2 in accordance
with a previously prepared. 



program. Here, assumption is made that the inspection items for    the
semiconductor devices A and B are[err]  and[err]nd [err] is a parallel
inspection item which can inspect the semiconductor devices A and B
simultaneously.  However,  since two performances are output as one  result
in the parallel inspection, when this is passed, forth the  semiconductor
devices A and B are  accepted, and, when this is not passed, either one or
both the semiconductor devices  A and B are not accepted. Now, the
semiconductor devices A and B are delivered into the measuring sections 11
and 12 simultaneously, and measuring needles of the measuring sections 11
and 12 are connected to leads of the conductor devices A and.B. Description
will  hereunder be  given of a method  of inspecting semiconductor devices
according to the invention with reference to the flow chart shown in Fig.
2. First, the switch SW1 is turned on and the semiconductor device A is
connected to the programmable power sources 13 and 14 (the
measuring-inspecting section) (Step 100).  In the. measuring-inspecting
section, inspection of the inspection item  [err]  is performed (Step
102)... Subsequently, the switches SW1 and SW2 are turned. on
simultaneously to parallelly connect the semiconductor devices A and B to
one measuring-inspecting section (Step 104)  and the parallel inspection
item  [err] , which can be inspected 



simultaneously, is measured (Step 106).  Then, the switch SW2 is turned off
again (Step 108). In Step 110, whether the inspection item [err]  measured
in Step 106 is passed or not is discriminated. When the    inspection is
passed, the inspection item [err]  is also regarded as being passed and
stored (Step 112).  When the inspection is not passed, the inspection item
[err]  of only the semiconductor device A is measured again (Step 114).
Subsequently, the inspection items [err] and  of the semiconductor device A
are successively measured (Steps 116 and 118). When measuring of all of the
inspection items [err] is completed by the above-described operations, the
switch SW1 is turned off and the switch SW2 is turned on to start
measuringof the semiconductor device B (Step 120). In Step 122, measuring
of the. inspection item [err] is performed.  Subsequently, in Step 124,
whether the parallel inspection item [err] of the semiconductor items A and
B is passed or not is determined. When the inspection is passed, measuring
of the inspection item  [err]  is omitted.  When the inspection is not
passed, the inspection item  [err] of only the.. semiconductor device B is
measured again in Step 126, and then, the process proceeds to Step 128. In
Step 128, the inspection item  [err]  is measured.  After the inspection
item [err] is measured finally, the switch SW2 is turned off, thus
completing measuring all of the inspection 



items  [err]        of the semiconductor devices A and B (Steps 130 and
132). Fig. 3 is the timing chart at the time of inspecting the
semiconductor devices A and B, showing the case where the parallel
inspection item  [err] is passed.  In this case, since    the parallel
inspection item  [err]  is measured as being passed at the time of
inspecting the semiconductor device A, measuring of the parallel inspection
item  [err]  is omitted at the time of inspecting the semiconductor device
B.. Fig. 4 is the timing chart at the time of inspecting the semiconductor
devices A and. B, showing the case where the parallel inspection item
[err]  is not passed.  In this case, since the parallel inspection item
is measured as  being not. passed at the time of inspecting the
semiconductor device A, the parallel inspection item  [err]  of only the
semiconductor device A is measured again, and all of the inspection
items[err] [err]are measured at the time of measuring the semiconductor
item B. As apparent from Figs. 3 and 4, if assumption is made that the
respective inspection items require the same measuring time, then, when the
parallel inspection item [err]  is passed,  the measuring time can be
shortened by 1/8  as compared with the conventional inspecting method shown
in Fig . 9, and, when the parallel inspection item [err]  is not passed,
the measuring time is extended by 1/8. During normal inspections, it is
impossible to think that 



the acceptance. rate is less than 50% and almost all are accepted, so that
the measuring time can be shortened by this inspecting method. Description
will hereunder be given of one example of the above-described parallel
inspection item in the  case of diodes. In the case of a leakage current
inspection of the diodes    (When a voltage of 10V is applied to a diode,
if the leakage current is less than 10OnA, the diode is non-defective.),
measuring can be made by connecting the diodes A and B parallelly as shown
in Fig. 5. As shown in Fig. 5, both the switches SW1 and SW2 are turned on
simultaneously, whereby 10V is parallelly applied to the diodes A and B, so
that a sum of the leakage currents of the diodes A and B is measured. Since
with the non-defectives, leakage current is by far lower than 100nA
normally, if the sum of the detected currents is less than 1OOnA, then both
the diodes A and B can be accepted. When the diodes are not accepted,
opening or closing of the switches SW1 and SW2 is controlled and only one
side is measured to inspect pass or fail of the performance. On the other
hand, in the case of a withstand voltage inspection (When a current of
[err] is caused to flow through a diode in the reverse direction, if the
applied voltage is more than 30V, the diode is non-defective.), in Fig. 6,
the diodes A and B are parallelly connected to each other 100 [err] is
applied thereto.  In this case, a current of [err] 



flows through the semiconductor device lower in voltage standing and no
current flowers through the semiconductor device higher in voltage
standing. In the voltage of the semiconductor device lower in voltage
standing is more than 30V for example, then the semiconductor device higher
in voltage standing should naturally be a non-defective so that the both
semiconductor devices can be accepted. Incidentally, these leakage current
inspection and    voltage inspection require the measuring time longer than
that of the other inspection items, so that the. effect of  the inspection
time shortening can be improved by making the inspection item as the
parallel. inspection item   When the number of the parallel inspection,
items is increased and includes [err] and [err]    the same processing as
in the case of [err] should be performed for-    .  When three
semiconductor devices A, B and C are delivered into the three measuring
sections, simultaneously,  the measuring  times can  be shortened by
performing the same processing as above. Further, as the semiconductor
device, not only a finished product but also a plurality of semiconductor
tips formed into wafer shapes may be. adopted.  The measuring section in
this case is electrically connected to the semiconductor tips through a
probe needle. As has been described above  with the method. and the system
for inspecting the semiconductor devices according to the invention, the
plurality non-defective- semiconductor 



devices are successively inspected by one measuring-inspecting means, and,
as for the parallel inspection item- or items, which can be inspected
simultaneously,  the plurality of semiconductor devices are inspected
simultaneously, so that the inspecting times can be shortened by use of the
inexpensive system having one measuring-inspecting means, which is similar
to the conventional system.    CLAIMS 1.   A method of inspecting
semiconductor devices wherein a group of similar devices are connected to
respective 5  inspection sections at which they can be interrogated
individually, or simultaneously in parallel, by a measuring-inspecting
means;  the devices are inspected individually in turn for a plurality of
characteristics, and, during individual inspection of a first one  of the
10   devices for certain characteristics,  the devices are connected  in
parallel  and  inspected  together for a particular characteristic;
whereafter if the particular characteristic is acceptable that
characteristic is not remeasured during subsequent individual inspection of
the 15   other(s) of the devices for the certain characteristics, but if
the particular characteristic is unacceptable, that characteristic  is
remeasured  for  the  first  device individually and, subsequently during
individual inspection of the  other(s) of the devices is remeasured for the
20   other(s) of the devices individually. 



2.   A method according to claim 1, wherein the particular characteristic
is a leakage current inspection and/or a withstand voltage inspection . 25
3.   A  system  for  inspecting  semiconductor  devices, comprising:    * C
L    M    S a plurality of measuring sections connected  to a plurality of
semiconductor devices, respectively; a measuring-inspecting means for
inspecting pass or fail of the.semiconductor devices; a plurality of
switches parallelly interposed between the plurality of measuring sections
and the measuring-inspecting means, for ON-OFF controlling electric
connection between the measuring-inspecting means and the plurality of
measuring sections; and, a control means for controlling the
measuring-inspecting means and the plurality of switches; wherein: the
control  means  turns  on only the  switch in association of the first
semiconductor device out of the plurality of switches to cause the
measuring-inspecting means to inspect at the  time of inspecting. the
first semiconductor device, as for a parallel inspection item or items,
which can be inspected simultaneously, out of the inspection items of the-
semiconductor devices,  the plurality of switches are simultaneously turned
on to cause the  measuring-inspecting 



means to inspect  simultaneously, and, when the inspection of the parallel
inspection item is not passed  only the switch in association with the
first semiconductor device is turned on to perform the inspection of the
parallel inspection item again; and, at the time of inspecting the second
semiconductor device and thenceforth only the switch in association with
each of such semiconductor  devices is turned on, when the inspection of
the parallel inspection item or items is passed, the measuring-
inspecting means is caused to inspect the inspection items other than said
parallel inspection item, and, when the inspection of the parallel
inspection item or items, is not passed, all of the items are inspected. 4.
A method of inspecting semiconductor devices, substantially as described
with reference to figures 1 to 6 of the accompanying drawings. 5. A system
for inspecting semiconductor devices, substantially as described with
reference to figures 1 to 6 of the accompanying drawings.    


