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IC TESTING APPARATUS /
R INVE N
1. Field ofthe Invention

The present invention relates to an IC testing apparatus for
testing a semiconductor device constructed by a semiconductor
lntegrated circuit (hereinafter referréd to as IC), such as, for

example amemory IC or a logic IC

2. Description of Related Art

Fig. 3 shows a schematic configuration of an example of a
conventional IC testing apparatus. An ICtesting apparatus
comprises, mainlyl, an IC tester 100 which generates a test 'patter'n
signal to be applied to ah IC under test , an address signal, a control
signal, an expected value signal and the like, and determines whether
an IC under test is .defectless (pass or conforming article) or defective
(failure or non-conforming article) based on a respbnse oufput signal

read out from the IC'uxider test, and a handler (semiconductor device

“transporting and handling apparatus)- 400 which transports ICs to be

tested from a loader section to a test section to make an electrical

contact between an IC under test and an IC socket, and carries, when

. the test is completed, the tested IC out of the test section to an

unloader section where the tested ICs are sorted out or classified on
the basis of the test results.

The IC tester 100 includes a test head 200 which is a separate
body electrically connected to the main body of the IC tester via a

cable KBl In the exemplary IC testing apparatus, this testhead 200..
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is disposed in the predetermined position under the test section of
the handler 400. The test head 200 usually includes a driver group
for applying a test pattern signal and/or an address signal generated
by the IC tester 100 to an IC under test, and a comparator group for
comparing a response output signal read out from the IC under test
with an expected value signal. An output signal from the comparator
group is sent to the IC tester 100 via ’she cable KB1.

On the upper portion of the test head 200 is detachably mounted
a member or fixture 300 called a measurement part which .
electrically connects a greup of drivers and a group of comparators
inthe test head.to ICsockets SK to which lead terminals of the IC
under test are electrically contacted (hereinafter simply referred to
as a measurement part). A predetermined number of IC sockets are
mounted on the upper surface of the measurement part 300, which is
disposed in the test section of the handler 400.

The handler 400 makes, after transporting the IC under test to
its test section, the IC under test contact with the IC socket SK and
the IC tester 100 applies a predetermined test pattern signal to the IC

- under test through the cable KB1, the test head 200, the

measurement part 300 and the IC socket SK to perform the test of the
IC under test. -The tested IC is removed from the IC socket by the
handler 400 and then transported from the test section to the
unloader section. .

The IC tester 100 operates in accordance with a test program
stored in a main controller 101 and tests the IC under test via the IC
socket mounted on the measurement part 300. That is, a test pattern

51gna1 is.applied to the IC under test from the IC tester 100 via the
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cable KB1, the test head 200, and the measurement part 300. The
response signal from the IC under test is acquired by the test head
200 via the measurement p'art 300, and the response signal is
compared with an expected value signal supplied from the IC tester
100 by the comparator group disposed within the test head 200,
then the comparison resﬁlt is transmitted to the IC tester 100 via the
cable KB1. The IC tester 100 perforn}s a determination operation to
identify the failure position of the IC under test or the like based on
the result of the comparison between the response signal and the-
expected value signal.

Next, the reason why the measurement part 300 is detachably
mounted on the test head 200 will be explained.

There are many kinds of ICs under test. Therefore, when ICs
each having pins the number of which is different from that of
another IC are tested, a measurement part 300 must be replaced by -
another measurement part 300.on which an IC socket adaptable to
the specific IC under test i is mounted.

~ In addition, since the number of pins of an IC varies from several

tens to several hundreds depending on the IC kind, the number of ICs

which can be tested at the same time, i.e., the number of ICs which
can be tested simultaneously (hereinafter referred to as the number

of simultaneous tests) largely varies. Specifically explaining, the

number of channels through which test pattern signals or power

supply voltages, device control signals and the like can be supplied to |
an IC under test from the IC tester 100 is about 1000 in general,

1024 in specific. Some of the 1024 channels of the signal pathsare
appropriately allocated to each IC socket SK to perform the test.
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Therefore, when ICs each having a small number of pins are tested,
the number of simultaneous tests can be large, but when ICs each
heving several hundred pins are tested, the number of simultaneous
tests is obliged to become small.

For the above reason, a plurality of measurement parts 300 on
each of which IC sockets of one kind in terms of the number of pins
are mounted are provided. One of those measurement parts 300 is
mounted on the test head 200 in accordance with the kind (the
Specifications) of the IC under test so that the test of different kinds of :
ICs can be performed.

Figs. 4 to 10 show examples of various types of measurement
parts. Figs 4A, 4B and 4C are plan view diagrams each showing a
construction of a r_neesurement part 300 called type No. 5 (TYPE=5).
Further, in each drawing of Figs. 4 to 10, a square area in the
measurement pert 300 shown by a dotted line indicates a mounting
position of an IC socket SK, and a numeral in the Square area
indicates a number affixed to each IC socket SK (also correspdnds to
a number affixed to an IC under test to be contacted with the IC |
socket). o

Fig. 4A shows a measurement part 300 in which the number of
simultaneous tests SUM is equal to 32 (SUM=32) and the IC sockets

are arranged in 4 rows x 8 columns (hereinafter expressed as 4x8).

Fig. 4B shows a measurement part 300 in which the number of

simultaneous tests SUM is equal to 16 (SUM=16) and the IC sockets
are arranged in 4 rows x 4 columns (4x4). Fig. 4C shows a

measurement part 300 in which the number of simultaneous tests
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x 2 columns (4x2). Further, in Figs. 4B and 4C, a portion to which 0

is affixed indicates a position having no IC socket. The common
characteristics of the measurement parts 300 of TYPE=5 shown in
Figs. 4A, 4B and 4C are that the IC sockets SK are disposed in all of the
4 rows and the numbers of the IC sockets are indexed in the
horizontal direction. _

On the contrary, Figs. 5A, 5B and 5C are plan view diagrams each
showing a construction of measurement part 300 called type No. 4
(TYPE=4). Fig. 5A shows a measurement part 300 in which the -
number of simultaneous tests SUM is equal to 32 (SUM=32) and the
IC sockets are arranged in 4 rows x 8 columns (4x8). Fig. 5B shows a
measurement part 300 in which the number of simultaneous tests
SUMisequalto 16 (SUM=16) and the IC sockets are arranged in 4
rows x 4 columns (4x4). Fig. 5C shows a measurement paft 300in
which the number of simultaneous tests SUM is eqilél to 8 (SUM=8)
and the IC sockets are afranged in 4 rows x 2 columns (4x2). The
characteristic of the measurement part of TYPE=4 different from that
of the measurement part of TYPE=5 shown in Fig. 4isthatin the
measurement part of 'IYPE:4, the numbers of the IC sockets are
indexed in the vertical direction. Further, t}_xe number allocation of

the IC sockets'is determined based on the preference of each user and

there is no technical difference between the numbering methods.

Fig. 6 is a plan view diagram showing a construction of
measurement part 300 called type No. 3 (TYPE=3). The

measurement part 300 of TYPE=3 is one in which the number of

simultaneous tests SUM is equal to 8 (SUM=8) and the IC sockets are

arranged-in 2 rows x 4 col_umns (2x4). The characteristic of the
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measurement part 300 of TYPE=3 is that the mounting positions and
the indexed numbers of the IC sockets SK are arranged in cross-stitch
arrangement. Only one kind of this type as shown in Fig, 6 is
available.

Figs'. 7A, 7B and 7C are plan view diagrams each showing a
construction of a measurement part 300 called type No. 2 (TYPE=2).
Fig. 7A shows a ineasu_rement part 300 in which the number of
simultaneous tests SUM is equal to 16 (SUM=16) and the IC sockets
are arranged in 2 rows x 8 columns (2x8). Fig. 7B shows a
measurement part 300 in which the number of simultaneous tests
SUM is equal to 8 (SUM=8) and the IC sockets are arranged in 2 rows
x 4 columns (2x4). Fig. 7C shows a measurement part 300 in which
the number of simultanedus tests SUM is equal to 4 (SUM=4) and the
IC sockets are arranged in 2 rows x 2 columns (2x2). In the
measurement part 300 of TYPE=2, the numbers of the IC sockets SK
are all indexed in the horizontal direction.

Figs. 84, 8B and 8C are plan view diagrams each showing a
con_struét_ion ofa ,me‘asuremen_t part 300 called type No. 1 (TYPE=1).
Fig. 8A shows a measurement part 300 in which the number of '
simultaneous tests SUM is equal to 16 (SUM=16) and the IC sockets
are arranged in 2 rows x 8 columns (2x8). Fig. 8B shows a
measurement part 300 in which the number of simultaneous tests
SUM is equal to 8 (SUM=8) and the IC sockets are arranged in 2 rows
x 4 columns (2x4). Fig. 8Cshows a measurement part 300 in which
the number of simultaneous tests SUM is equal to 4 (SUM=4) and the

IC sockets are airanged in 2 rows x 2 columns (2x2). In the

measurement part 300 of TYPE=1, the numbers of the IC sockets SK
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are all indexed in the vertical direction.

Figs. 9 and 10 show examples of special measurement parts. Fig.
9 is a plan view diagram showing a construction of a measurement
part 300 called type No. 6 (TYPE=6). The measurement part 300 of
TYPE=6 is one in which the number of simultaneous tests SUM is
equal to 8 (SUM=8) and the IC sockets are arranged in 1 row (1x8).

Fig. 10 is a plan view diagram shf)wing a construction of a
measurement part 300 called type No. 7 (TYPE=7). The

measurement part 300 of TYPE=7 is one in which the number of -

simultaneous tests SUM is equal to 16 (SUM=16) and the IC sockets

are arranged in 2 rows (2x8).

As described-above, there are provided various types of
measurement parts 300, and one of those types of measurement
parts is selected correspondingly to ICs under test. The sé_lected
measurement part is mounted on the test head 200 to perform the
test of the ICs under test. | |

Incidentally, there are following preparation items to be
per_formed prior to the start of a test for ICs under test.

(1) A measurement part 300 6n which IC sockets SK correqundihg '
in number to pins of an IC under test have been mounted is selected
and mounted on the test head 200. | |
(2) A testprogram isloaded in the main controller 101-of the IC
tester 100 (see Fig. 3), said test program having such function that it
indexes a number to each of ICs under test in accordance with the
type of the mounted measurement part éoo, thereby to identify each
IC under test.

(3) In order for the handler 400 to perform the operation for
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transporting ICs under test to the IC sockets SK in accordance with
the type of the mounted measurement part 300, an arrangement
type 4x8, 4x4, 4x2, --- or the like is set in a setting device 401 of the
handler 400.

After the preparation work described above is completed, the
test of the ICs under test is performed. However, since a
conventional system does not have means to make sure which type of
the measurement part 300 is mounted on the test head 20 0, an
operator must certainly perform, when the measurement part 300 is
replaced by another one, the operation of the item (2) for the IC
tester 100, and the operation of the item (3) for the handler 400.

If the operator fails to perform those operations, the test is not
normally performed and‘ in the worst case, IC supplying means of the
handlér 400 and/or the IC sockets SK mounted on the measurement
part 300 and the like are damaged. Moreover, there is a problem
that a serious accident Such as a misclassification occurs, due to an
erron_ebus recognition of the number of an IC socket SK, during the

classification operation of the tested ICs at the unloader section

based on the test results.

UMM NTION

Itis an object of the present invention to provide an IC testing

apparatus and a method of preventing the IC testing apparatus from
performing an erroneous operation, which can avoid an erroneous
operation or work due to a mistaken operation of an operator.

It is another object of the present invention to provide an IC

testing apparatus and a method of preventing the IC testing

—_—
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apparatus from performing an erroneous operation in which a test is
not performed if operations by an operator corresponding to a
measurement part mounted on a test head have not been completed.

It is still another object of the present invention to provide an IC
testing apparatus and a method of preventing the IC testing
apparatus from performing an erroneous operation in which when
one type of the measurement part is mounted on a test head, an IC
tester is not started unless operations by an operator corresponding
to that type of the measurement part have been completed for both
of the IC tester and a handler.

In order to achieve the above objects, in a first aspect of the
present invention, there is provided an IC testing apparatus
comprising an IC tester and a handler, {he IC testing apparatus
comprising: type signal generating meén’s provided in a méasurement
part for sénding a type signal representing a type of the measurement
part.on which IC sockets are mounted; type signal receiving means
provided in the IC tester for receivihg a t.ype signal representing the
type of the measurement part; means for transmitting at least the
received type signal to the handler; decision means provided in the '
handler for determining, based on the type signal transmitted from
the IC tester, whether a type of a measuremént part set in the handler

is proper or not; means for transmitting an electrical signal

representing the result of a decision outputted from the decision

means to the IC tester; and start/stop control means for preventing
the IC tester from starting when the electrical signal representing the
result of a decision transmitted from the handler is an electrical

signal representing that the setting of the type of a measurement part
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The measurement part is detachably mounted on a test head,
and the IC tester is arranged such that it applies a test pattern signal
to an IC under test through the test head, the measurement part and
the IC socket, and reads out a response signal from the IC under test
to compare the response signal with an expected value signal,
thereby to determine whether the IC pnder test is defective or not,
and the handler is constructed such that it transports an IC to be
tested to the measurement part, and carries the tested IC out of the
measurement part after the testing of the IC has been completed and
sorts out the tested ICs on the basis of the test results.

- In a preferred embodiment, the IC tester transmits, together
with the type signal, the number of simultaneous tests of ICs to the
handlér, the number of simultaneous tests of ICs being the number of
ICs meéasured at the same time and being designated by a test
program stored in the IC tester. The decision means of the handler
determines, based on'the type signal and the number of simultaneous
tests transmitted from the IC i:_ester, whether or not a proper type of a
measurement p’ai‘f is set in the handler and whether or not a proper
test program is stored in the IC tester, and outputs a "good" signal
when the setting and the test program are prbper, or outputs a "no-

good" signal when the setting and the test program are not proper.

The IC tester includes start/stop control means for generating a start

instruction of the IC tester when all of the decision outputs from the
decision means are the "good" signals or generating a stop-of-start

instruction for preventing the IC tester from starting when at least

one of the decision outputs from the decision means is the "no-good"
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signal.

In addition, an arrangement of the IC sockets of a measurement

part to be mounted on the test head is set in the handler, and the

decision means of the handler determines, based on the type signal

5 and the number of simultaneous tests transmitted from the IC tester,

whether or not the arrangement of the IC sockets set in the handler

coincides with the arrangement of the IC sockets having been

mounted on the measurement part.

In one specific embodiment, the handler is provided with a -

10 reference table by which an arrangement of the IC sockets having

been mounted on the measurement part can be specified on the basis

of a type signal and the number of simultaneous tests, and the

decision means of the handler specifies, on the basis of thetype

signal and the numbef of simultaneous tests transmitted from the IC

15  tester, the arrangement of the IC sockets of the measurement part

| having been mounted on. the test head using the reference table, and

determines whether or not the arrangement of the IC sockets set in

_the handler coincides with the arrangement of the IC sockets havmg

been mounted on the measurement part.

20

In addition, the decision means of the handler determines that

the test program stored in the IC tester is not proper when a

corresponding relation between the type signal and the number of

‘simultaneous tests transmitted from the IC tester does not exist in a

reference table by which an arrangement of the IC sockets having

25 been mounted on the measurement part can be specified on the basis

of a type signal and the number of simultaneous tests, and hence an

arrangement of the IC sockets of the measurement part having been
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mounted on the test head cannot be specified.

In a modified embodiment, the IC tester determines, based on
the received type signal and the number of simultaneous IC tests
designated by a test program stored in the IC tester, whether or not
the type of the measurement part, the arrangement of the IC sockets
of the measurement part and the number of simultaneous tests
correspond to the test program, and transmits the arrangement of
the IC sockets to the handler when the corresponding relation
thetebetween coincides with each other, and the decision means of
the handler determines whether or not the arrangement of the IC
sockets transmitted from the IC tester coincides with the
arrangement of the IC sockets set in the handler.

In a second aspect of the present invention, there is provided a
method of preventing an erroneous operation of an IC testing
apparatus which cdmprises an IC tester ahd a handlér the method
comprising the steps of: sending, from a measurement part on which
IC sockets are mounted a type 51gna1 representing the type of the
measurement part; receiving the type signal at the IC tester; -
trarismitting at least the received type signal to the handler:
determining, based on the type signal transmitted from the IC tester,
whether or not a proper type of a measurement part is set in the

handler; transmitting an electrical signal representing the result of a

decision to the IC tester; and preventing the IC tester from starting

when the electrical signal representing the result of a decision is an
electrical signal representing that the setting of the type of a
measurement part in the handler is improper.

The determmmg step determines, based on the type sxgnal
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transmitted from the IC tester, whether or not the arrangement of the
IC sockets set in the handler coincides with the arrangement of the IC
sockets having been mounted on the measurement part.

In a preferred embodiment, the step of transmitting the type

signal to the handler includes a step of transmitting, together with the

~ type signal, the number of simultaneous tests of ICs to the handler,

the number of simultaneous tests of ICs being the number of ICs
measured at the same time and being designated by a test program
stored in the IC tester. The determining step includes a step of
determining, based on the type signal and the number of
simultaneous tests transmitted from the IC tester, whether or nota
proper type of a measurement part is set in the handler and whether
or not a proper test program is stored inthe IC tester, and outputtlng
a good" signal when the setting and the test program are proper, or
outputting a "no-good" signal when the setting and'fhe test program
are not proper. The step of preventing the IC tester from starting
includes a step of generating a start instruction of the IC tester when
all of the signals outputted in the determining step are the "good"
signals or generating a stop-of-start instruction for preventing the IC
tester from starting when at least one of the signals outputted in the
determining step is the "no-good" signal.

In addition, the step of determining whether or not a proper typé

‘of a measurement part is set in the handler determines, based on the

type signal and the number of simultaneous tests transmitted from
the IC tester, whether or not the arrangement of the IC sockets set in
the handler coincides with the arrangement of the IC sockets having

been mounted on the measurement part. ————
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In a specific embodiment, the step of determining whether or not
a proper type of a measurement part is set in the handler specifies,
using a reference table by which an arrangement of the IC sockets
mounted on the measurement part can be specified on the basis of a
type signal and the number of simultaneous tests, the arrangement of
the IC sockets of the measurement part based on the type signal and
the number of simultaneous tests transmitted from the IC tester, and
determines whether or not the arrangement of the IC sockets set in
the handler coincides with the arrangement of the IC sockets
mounted on the measurement part.

In addition, the step of determining whether or not a proper test
program is stored in the IC tester determines that a test program
stored in the IC tester is not proper when a corresponding relation
between the type signal and the number of simultaneous tests
transmitted from the IC tester does not exist ina reference table by
which an arrangement of the IC sockets mounted on the
measuremént part can be specified based on a type signal and the
number of simultaneous tests, and hence the arrangement of the IC
sockets of the measurement part cannot be specified.

In a modified embodiment, there is further included a step of:
determining, on the basis of the type signal feceived by the IC tester
and the number of simultanepxis tests of ICs'designated by a test

program stored in the IC tester, whether or not the type of the

measurement part, the arrangement of the IC sockets of the
measurement part and the number of simultaneous tests correspond
to the test program, and transmitting the arrangement of the IC

sockets to the handler when the corresponding relation therebetween

—

—
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coincides with each other. The determining step determines whether
or not the afrangement of the IC sockets transmitted from the IC
tester coincides with the arrangement of the IC sockets set in the
handler.

According to the arrangement of the present invention, unless
the operations for the IC tester and the handler have been correctly
performed upon the replacement of the measurement part, decision
means does not render a decision that the testing apparatus is
properly set up. Therefore, there is no possibility that the IC tester is :
started under the condition that the operations for the IC tester and
the handler accompanied by the change of the measurement part
have not been performed.

Consequently, there is no danger to cause an accident that the
testis performed under the mxstaken operations and the handler is
damaged. In addltlon thereis no ‘danger to cause an’ accident that
the test results are er_rone_ox_lsly recognized and the tested ICs are
erro nebusly classified. As aresult, there is obtained an advantage
that an IC testing apparatus Wixich is easy to handle and is highly

reliable can be provided.

ESCRI N OF DRAWIN

Fig. 1 is a block diagram showing an embodiment of an IC testing

apparatus according to the present invention;

Fig. 2 is a diagram showmg an example of a reference table used

‘in the IC testing apparatus shown in Fig. 1;

Fig. 3 is a block diagram showing an example of a conventional

IC testing apparatus; ——
heet Has Been Replaced
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Fig. 4 is a diagram for explaining one of typés of measurement
parts used in an IC testing apparatus;
~ Fig. 5 is a diagram for explaining another one of types of
measurement parts;
Fig. 6 is a diagram for explaining another one of types of
measurement parts;
" Fig.7 is a diagram for explaining another one of types of
measurement parts;
Fig. 8 is a diagram for explaining another one of types of
measurement parts; |
Fig. 9 is a diagram for explammg still another one of types of
measurement parts; and

Fig. 10 is a diagram for explaining further one of types-of

measurement parts.

Ndw, some preferred embodiments of the present invention will
be descﬁbed in detail with reference to Figs. 1 and 2. Further, for
clarity of the explanation, portions or elements in Fxg 1 |
corresponding to those in Fig. 3 are shown by the same reference
characters affixed thereto and the explanatic;n thereof will be omitted

unless it is necessary.

Fig. 1 is a block diagram showing an embodiment of the IC testing
apparatus according to the present invention. In this embodiment, a
type signal generating device 301 for generating and sending, when a
measurement part is mounted on the test head 200, an electrical

signal representing the type (TYPE) of the measurement part 1s
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provided on each of the measurement parts to be mounted on the
testhead 200. As the type signal generating device 301, a contact
signal generating device can be used, which is constructed such that a
multi-bit logical signal consisting of a H (high level) logical signal and
an L (lowlevel) logical signal is generated by means of, for example, a
setting device using a DIP switch (a switch built in an IC package of
DIP type) or jumper wire connection§ on a terminal board, and the
type number of the measurement part 300 is generated as an
electrical signal using the multi-bit logical sigilal and is outputted.
The type sfgnal generating device 301 mounted on each

measurement part 300 is electrically connected, when a specific

- measurement part 300 is mounted on the test head 200, together

with the IC sockets to the test head 200. In addition, the type signal
generating device 301 is electrically connected, via the cable KBI, tb
atype signal reading device 102 provided in the IC tester 100. This
type.signal reading device 102 reéds atype sigﬁal TYPE transmitted
by the type signal 'generating device 301 mounted on the
me_asurément pért 300. The type Signal reading device 102 sends the
read type signal TYPE toa traﬁsmitting device 103.

A test program has been loaded in a main controller 101 of the IC
tester 100 in advance, and the number of 51mu1taneous tests SUM set

in the test program is extracted from the test program and is mputted

to the transmitting device 103. The number of simultaneous tests

SUM inputted to the transmitting device 103 is transmitted together
with the type signal TYPE to the handler 400 via a cable KB2.
In this embodiment, a decision device 402, a reference table

403, a sending device 404 and an alarm generator 405 are - provided
\
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in the handler 400 in addition to the setting device 401. The type
signal TYPE and the number of simultaneous tests SUM sent from the
IC tester are inputted to the decision device 402 of the handler 400.

The decision device 402 identifies the arrangement of the IC
sockets SK of the measurement part 300 mounted on the test head
200 with reference to the reference table 403 based on the type
signal TYPE and the number of simul’faneou_s tests SUM.

Specifically explaining, as shown in Fig. 2, the reference table
403 is constructed such that corresponding relations between the
type signals TYPE and the numbers of simultaneous tests SUM are
stored in the reference table 403, and when a type signal TYPE and
one of the numbers of simultaneous tests SUM are determined, an
arrangement of the IC sockets SK can be read from the reference
table. |

For example, when the type signal TYPE is TYPE=1and the .
number of simultaneous tests SUM is SUM=16, it is specified that the
arrangément of the IC sockets SK s, as 'apparent from Fig. 2, 2x8 (2
rows x 8 columns).- Asa result, the arrangement of the IC sockets can
be determined to be the structure of the measurement part shown in
Fig. 8A. .

Further, when the type signal TYPE is TYPE=4 and the number of
simultaneous tests SUM is SUM=32, it is specified that fhé

arrangement of the IC sockets SKis, as apparent from Fig. 2, 4x8 (4

rows x 8 columns). As a result, the arrangement of the IC sockets can

be determined to be the structure of the measurement part shown in

Fig. 5A.

Moreover, when the type signal TYPE is TYPE=5 and the number

_—
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of simultaneous tests SUM is SUM=8, it is specified that the
arrangement of the IC sockets SK s, as apparent from Fig. 2, 4x2 (4
rows x 2 columns). As a result, the arrangement of the IC sockets can
be determined to be the structure of the measurement part shown in
Fig. 4C.

In such a way, based on the type signal TYPE and the number of
simultaneous tests SUM sent from the IC tester 100, the handler 400

can identify the arrangement of the IC sockets of the measurement

“part 300 mounted on the test head 200. Therefore, by comparing

the arrangement of the IC sockets specified based on the reference
table 403 with the arrangement of the IC sockets set in the setting
device 401 of the handler 400, whether or not the arrangement of
the IC sockets set in the handler 400 coincides with the arrangement
of the IC sockets of the measurement part 300 actually mounted can
be determmed

In addition, if the correspondmg relatlon between the type signal
TYPE and the number of szmultaneous tests SUM sent from the IC
tester 100 is not present in the reference table 403, it can be detected
that the test program p_reviouely loaded in the main controller 101 of
the IC tester 100 does not correspond to the type of the
measurement-part 300 mounted on the test head 200. That is, when

the type signal TYPE is 4 or 5, ifthe number of simultaneous tests

SUM extracted from the test program is SUM=4 or SUM=2, the

number of simultaneous tests corresponding to the TYPE=4 or the
TYPE=5 does not exist in the reference table 403. Therefore, it can

be determined that the test program loaded in the main controller

101 of the IC tester 100 is not the proper program.
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Therefore, it is possible to determine, in the side of the handler
400, whether or not the arrangement of the IC sockets set in the
setting device 40 1 of the handler 400 coincides with the arrangement
of the IC sockets of the actually mounted measurement part 300, and
whether or not the test program loaded in the main controller 101 of
the IC tester 100 is the proper program. |

The aforementioned decision is performed by the decision
device 402 of the handler 400. The decision result of the decision
device 402 is supplied to the alarm generator 405 and at the same
time, to an start/stop controller 104 provided in the IC tester 100 via |
the sending deﬁce 404 and a cable KB3. When a "proper setting"
signal OK representing thar the arrangement of the IC sockets set in
the handler 400 coincides with the arrangement of the IC sockets of
the measurement part 300 (that is- representing that the handler is
properly set) is sent from the handler 400, thls start/stop controller
104 generates a start instruction or command (start signal) and
supplies the start instruction to the main controller 101 to start the
test. o |
On the other hand, when an "improper setting" signal NG
representing that the arrangement of the IC sockets set in the handler
400 does not coincide with the arrangemen’r of the IC sockets of the

measurement plart 300 (that 1s, representing that the handler is not

‘properly set) is generated by the decision device 402 of the handler

400, the alarm generator 405 of the handler 400 is activated and
generates an alarm. At the same time, the start/stop controller 104
of the IC tester 100 generates a stop-of-start instruction or command

(asignal for preventing the IC tester from starting) and supplies the.
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stop-of-start instruction to the main controller 101 to inform it that
the setting of the handler 400 is not proper. By this operation, the

main controller 101 is prevented from being activated, and hence the

IC tester 100 cannot start the test. At the same time, the main

controller 101 makes the display device 105 display that the setting
of the handler is not proper. In addition, the main controller 101
can, if necessary, activate the alarm generator 106 to generate an
alarm.

Further, in the aforementioned embodiment, the IC testing -
apparatus is constructed such that three kinds of measurement parts
of each type number No. 1, No. 2, No. 4, or No. 5 are generally named
by one type signal (TYPE=1, 2, 4, or 5). However, ifthere isroom in
the allowable number of bits to be gepé_rated by the type signal
genei'ating device 301, atype numbér can be given to each of all the
types (TYPE) of measufement parts. In such a wajr, when a type |
number is given'to each of all the types' of méasurement parts, the IC
tester 100 can detgrmi;ie whether or not all of the type number of the
measurement part 300, the ar;angeinent of the IC sockets and the
number of simultaneous tests correspond to the test program.

In this case, if the IC testing apparatus is constructed such that
the IC tester 100 éide determines whether or not the correlation

between the measurement part 300 and the test program is proper,

‘when the decision result indicates "proper”, the arrangement of the IC

sockets is sent to the handler 400, and the handler 400 compares the
arrangement of the IC sockets set in the handler 400 with the
arrangement of the IC sockets sent from the IC tester 100, duplicated

determi.nations_ can be performed and hence the reliability of the IC
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testing apparatus can further be improved.

As apparent from the above explanation, according to the
present invention, when a measurement part mounted on the test
head is replaced in accordance with a change of IC type of the ICs
under test, a type signal is transmitted from the newly mounted
measurement part since each measurement part has type signal
transmitting means, and thereafter tl}is type signal can be read.
Moreover, by transmitting the type signal and the number of
simultaneous tests extracted from the test program to the handler,

the handler side can know the arrangement of the measurement part

~mounted on the test head with reference to the reference table based

on the type signal and the number of simultaneous tests. Therefore,
since whether or not the arrangement of the IC sockets read out from
the reference table coincides with the arrangement of the IC sockets
set in the setting devxce of the handler can be determined in the

handler side, a check can be made to seeifthe arrangement of the IC

- sockets set in the handler is proper.

~ In addition, if the number of simultaneous tests sent to the
handlerisa numeri_cal value not existing in the type signal, this

means that the test program loaded in the IC tester is not adéptable

- to the type of the measurement part mounted on the test head.

Therefore, a check can also be made to see ifa proper program is

‘loaded in the main controller of the IC tester.

Furthermore, if all the decision results are "proper”, then the IC
tester is started and the test is started. However, even only one of the
test results is "improper”, the IC tester is not started. As a result, no

erroneous operation occurs. T
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As described above, according to the present invention, an
accident such as that the IC tester is started under an erronecus
setting and hence a mechanical portion of the handler is damaged,' or
ICs are erroneously sorted out does not occur. Therefore, there can
be obtained from the present invention a remarkable advantage that
an IC testing apparatus which is easy to handle and highly reliable
can be provided. ,

While the present invention has been described with reference to
the illustrated preferred embodiment, it will be apparent to those .
skilled in the art that various modifications, changes and
improvements thereof can be made without departing from the spirit
and scope of the invention. Accordingly, the present invention is not
limited to the shown embodiment and is intended to include such all
modifications, changes and improvements which fall vvithin the scope

of the invention defined by the attached claims.
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WHATIS CLAIMED IS:

1. AnIC tesfi'ng apparatus comprising an IC tester and a handler,
said IC testing apparatus comprising:

type signal generating means provided in a measurement part
for sending a type signal representing a type of said measurement
part on which IC sockets are mountegi;

type signal recéiving means provided in said IC tester for
receiving a type signal representing the type of said measurement
part; |

means for transx:hitt_ing at least the received type signal to said
handler; |

decision m.eans provided in said handler for determining, based
on the.type- signél transmitted from said IC tester, whether a type of a
measurement part set in said handler is proper or not; '

means for transmlttmg an electrical signal representing the
result of a decision outputted from said decision means to said IC
tester; and .

start/stop control means for préventing said IC tester from
starting when the electrical signal representing the result of a
decision transmitted from said handler is an electrical s1gnal
representing that the setting of the type of a measurement part in sa1d

handler is improper.

2. The IC testing apparatus according to claim 1, wherein
said measurement part is detachably mounted on a test head;

said IC tester is arranged such that it applies.a test pattern signal
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to an IC under test through said test head, said measurement part and
said IC socket, and reads out a response signal from the IC under test
to compare the response signal with an expected value signal,
thereby to determine whether the IC under test is defective or not;
and |
said handler is constructed such that it transports an IC to be

tested to said measurement part, and’ carries the tested IC out of said

' measurement part after the testing of the IC has been completed and
sorts out the tested ICs on the basis of the test results. :

3. The IC testing apparatus according to claim 1, wherein

said IC tester transmits,.together with the type signal, the
number of simultaneous tests of ICs to said handler, said number of
simultaneous tests of ICs being the number of ICs measured at the
same time and being designated by a test program. sfored in said IC .
tester; .

said decision means of said handler determines, based on the
type signal and the number of similtaneous tests transmitted from
said IC tester, Whethér,br not a propér type of a measurement part is
set in said handler and whether or not a proper test program is stored
in said IC tester, and outputs a "good" signal when the setting and the
test program are proper, or o‘utputs a' "no-good" signal when the
setting and the test program are not proper; and

said IC tester includes start/stop control means for generating a
start instructidn of said IC tester when all of the decision outputs
from said decision means are the "good" signals or generating a stop-

of-start instruction for preventing said IC tester from startmg when at
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least one of the decision outputs from said decision means is the "no-
good" signal. -
4. The IC testing apparatus according to claim 2, wherein
said IC tester transmits, together with the type signal, the
number of simultanedus tests of ICs to said handler, said number of
simultaneous tests of ICs being the nymber of ICs measured at the
same time and being designated by a test program stored in said IC
tester
said decision means of said handler determines, based on the
type signal and the number of simultaneous tests transmitted from
said IC tester, whether or not a proper type of a measurei.ﬁent part is
set in said handler and whether or not a proper test program is stored
in said IC tester, and outpﬁts a "good" signal when the setting and the
test program are pfqper, or outputs._a- "no-good” signal when the
setting and the test ﬁrogram are improper; and
said IC tester includés start/stop control means for generating a
start instruction of éaid IC tester when all of the decision outputs
from said decision means are the "good" signals or generating a stop-
of-start instruction for preventing said IC tester from starting when at

least one of the decision outputs from said decision means is the "no-
good" signal.

5. The IC testing apparatus according to claim 4 wherein
an arrangement of the IC sockets of a measurement part to be
mounted on said test head is set in said handler; and

said decision means of said handler determines, based on the
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type signal and the number of simultaneous tests transmitted from |
said IC tester, whether or not the arrangement of the IC sockets set in
said handler coincides with the arrangement of the IC sockets having

been mounted on said measurement part.

6. The IC testing apparatus according to claim 4 wherein

an arrangement of the IC sockets of a measurement part to be
mounted on said test head is set in said handler;

said handler is provided with a reference table by whichan -
arrangement of the IC sockets having been mounted on said
measurement part can be specified on the basis of a type signal and
the number of simultaneous tests; and

said decision means of said handler specifies, on the basis of the
type Signal and the number of simultaneous tests transmitfed from.
said IC tester, the arrangement of the IC sockets of éaid measurement.
part having been mounted on said test head using said reference
table, and determines whether or not the arrangement of the IC
sockets set in said handier coincideés with the arrangement of the IC

sockets having been mounted on said measurement part.

7. The IC testing apparatus according tb claim 4 wherein
said degision means of said handler determines that the test
‘program stored in said IC tester is not proper when a corresponding
relation between the type signal and the number of simultaneous
tests transmitted from said IC tester does not exist in a reference

table by which an arrangement of the IC sockets having been

mounted on said measurement part can be specified on the basis of a
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type signal and the number of simultaneous tests, and hence an
arrangement of the IC sockets of said measurement part having been

mounted on said test head cannot be specified.

8. The IC testing apparatus according to claim 1 or 2 wherein

said IC tester determihes, based on the received type signal and
the number of simultaneous IC tests designated by a test program
stored in said IC tester, whether or not the type of the measurement
part, the arrangement of the IC sockets of said measurement part-and
the number of simultaneous tests correspond to the test program,
and transmits the arréngémen’i of the IC sockets to said handler when
the corresponding relation therebetween coincides with each other;
and '

said decision means of said handler determines whether or not
the arra:ngem_enf of the iCisocket‘sl'_t_ran'smitted from said IC tester .

coincides with the arrangement of the IC sockets set in said handler.

. 9. A method of preventing an'erronéous operation of an IC |
testing apparatus which comprises an ICtesteranda handler, said
method comprising the steps of: _

- sending, from a measurement part on which IC sockets are
mounted, a type signal representing the type of said measurement
part; |
receiving said type signal at said IC tester;
transmitting at least the received type signal to said handler:
determining, based on the tybe signal transmitted from said IC

tester, whether or not a proper type of a measurement part is set in
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said handler; |

transmitting an electrical signal representing the result of a
decision to said IC tester; and

preventing said IC tester from starting when the electrical signal
representing the result of a decision is an electrical signal
representing that the setting of the type of a measurement part in said
handler is improper. .

10. The method according to claim 9, wherein said determining
step determines, based on the type signal transmitted from said IC
tester, whether' or not the-arrangement of the IC sockets set in said
handler coincides with the arrangement of the IC sockets having been

mounted on said measurement part.

11. The method according to claim 9, wherein

-said step of trahé'mittin'g the type signal to said handler includes
a step of transmlttmg, together with the type signal, the number of
simultaneous tests of ICs to sa1d handler, said number of
simultaneous tests of ICs being the number of ICs measured at the
same time and being designated by a test program stored in said IC
tester; | | o

said determining step includes a step of determining, based on
‘the type signal and the number of simultaneous tests transmitted '
from said IC tester, whether or nota proper type of a measurement
part is set in said handler and whether or not a proper test program is
stored in said IC tester, and outputting a "good" signal when the

setting. and the test program are proper, or outputtinga "no- good"
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signal when the setting and the test program are not proper; and

said step of preventing said IC tester from starting includes a
step of generating a start instruction of said IC tester when all of the
signals outputted in said determining step are the "good" signals or
generating a stop-of-start instruction for preventing said IC tester
from starting when at least one of the signals outputted in said

determining step is the "no-good" signal.

12. The method according to claim 11, wherein said stepl of -
determining whether or not a proper type of a measurement part is
sei in said handler is é step of determining, based on the type signal
and the number of simultaneous tests transmitted from said IC tester,
whether or not the arrangement of the IC sockets set in said handler
coincides with the arrangement.of the IC sockets having been

mounted on said measurement part.

13. The method according to claim 11, wherein said step of
det_ermining Whether or not a proper type of a measurement part is
set in said handler includes a step of specifying, using a reference
table by which an arrangement of the IC sockets mounted on said
measurement-part can be specified on the basis of a type signal and
the number of simultaneous tests, the arrangement of the IC sockets
‘of said measurement part based on the type signal and the number of
simultaneous tests transmitted from said IC tester, and determining
whether or not the arrangement of the IC sockets set in said handler
coincides with the arrangement of the IC sockets mounted on said

measurement part.
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14. The method according to claim 11, wherein said step of
détermi_ning whether or not a proper test program is stored in said IC
tester includes a step of determining that a test program stored in |
said IC tester is not proper when a corresponding relation between
the type signal and the number of simultaneous tests transmitted
from said IC tester does not exist in a reference table by which an
arrangement of the IC sockets mounted on said measurement part
can be specified based on a type signal and the number of
simultaneous tests; and hence the arrangement of the IC sockets of

said measurement part cannot be specified.

15. The method according to claim 9, further including a step of:
determining, on the basis of the type signal received By said IC
tester and the number of simultaneous tests of ICs designated by a
test program stored in said IC tester, Wh,ether or not the type of said
- measuifément part, the arrangement of the IC soékets of said
measurement part and the number of simultaneous tests correspond
to the test program, and '
 transmitting the arrangement of the IC sockets to said handler
when the corresponding relation therebetween coincides with each
other; and wherein _ |
 said determining step determines whether or not the
arrangement of the IC sockets transmitted from said IC tester

coincides with the arrangement of the IC sockets set in said handler.
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