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The present invention relates to -an automatic handler

of an IC test system that transfers IC devices to be tested,
from a supply area to a test head area, then to a discharge
area, which is capable of minimizing time for switching a
10 test tray to a next test tray (referred to as an index time)
to start the device test for the latter test tray after the
device test for the former test tray is completed, more
particularly to a test tray positioning stopper mechanism
for automatic handler to increase flexibility and a choice *
15 of the number of IC devices to be tested simultaneously, and
to a method for tranéferring the test trays to a test head

area and for discharging them therefrom.

BACKGROUND OF THE INVENTION _

20 In general, an IC test systenm performs an IC device
test by electrically contacting IC devices to be tested with
test cqntactors in pin electronics or pin cards provided in

a test head area to supply test signals to the IC devices
and receive the resulted outputs from.fhe IC devices. The
25 resulted signals are compared with expected signalé to
 determine whether the'outputs from the IC devices are
acceptable or not.
Hence, an automatic handler transfers IC devices to be
tested from a supply area to a test head area. After the
30 test, IC devices that have been tested are transferred from
test the head area to a discharge area and are sorted
according to the test resdlts. During these times required
for transferring the IC devices, the test cannot be
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this transfer time, i.e., an index time, is desirable since
5 the index time is useless for the IC device testing. Hence,
there is a need fo minimize the index time in an automatic
handler. )
Figﬁre 7 shows a conventional automatic handler for an
IC test system. As shown, test trays 20 are used as means

10 of transferring IC devices 16 to be tested in the IC test

system. A plurality of carrier modules 30 are maintained in
~ a floating state in each test tray 20. An IC device 16 is

mounted on each carrier module 30. The test trays 20 having

the IC devices 16 are arranged at the supply area SU. IC

15 devices 16 are then transferred to the test head area TH
while being maintained on the test tray 20. At the test
head area TH, the test tray 20 is carried on a belt conveyer
18 by a driving power of a motor 17 until the test tray is
stopped by a projection of a stopper 11.

20 At the test head area TH, the test tray 20 is
positioned and fixed by the stopper 11. Then, the IC
devices 16 are pushed downward, for example, for the
electric connection with the test contactors of the pin
electronics (not shown) provided at‘the test heéd in the IC

25 test system.' The IC devices 16 keep electronic contact
with the pin electronics in the IC test system during the
testing. Recently, a plurality of test head areas are
provided for performing simultaneous testing of IC devices
mounted on a plurality of test trays. The test tray 20 is -

30 then transferred to the discharge area DI where the IC

devices 16 are classified depending on the test results.

Figure 8 is a schematic diagram showing an example of

test process in a conventional automatic handler. In the

ced
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transferring the dGdQVvifethe ast! 8Fdy FNNOTnPRecent years, smaller
devices are widely used and thus a larger number of IC
devices, such as eight (8) IC devices can be arranged in the

5 test tray 20 according to the actual density of IC devices

as shown in Figure.8A. However, the minimum distance
between the device contactors along.the moving direction of
the test tray in the test head is limited to x in Figure 8A
because of the limitation in a packaging density of pin

10 electronics in the test heads. Therefore, as shown in
Figure 8A, since the test contactors in the pin electronics
of the IC test system consist of mechanical and electronics
parts and thus require a certain size and space which
determine the distance X.

15 Hence, in the example of Figure 84, four IC devices 16
are arranged in a length L of the test tray 20. The test
tray 20 is shifted from the supply area SU to the test head
area TH. After the test tray 20 is transferred to the
stopper 11 in the test head area TH, each IC device 16 is

20 electrically contacted by the pin electronics (not shown) as
shown in Figure 8B and the test is initiated. After the
test, the projection of the stopper 11 withdraws so that the
test tray 20 transfers to the discharge area DI. As a
result, the test for the IC devices'in the next test tray

25 can be ready. An index time is definéd as time requiréd for
discharging a test tray in a test head area and placing a
next test tray to the test head area. In short, the index
time is approximately equal to time required for moving a
test tray by its length L along the moving direction. Thus,

30 the index time t1 is given as t1 = L/s, where s is the
moving speed of a test tray 20. The index time per device
t1' is given as t1' = (L/s)/4.

Figure 9 is a schematic diagram showing an example of
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Figure 9, eight (8) IC devices 16 are arranged in the test
5 tray 20. The spacings between the IC devices to be tested
are y where it is assumed that x/2<y<x. The IC devices 16
to be tested are arranged in the way that the spacing y
between the IC devices 16 to be tested are minimized to
the limit of the packaging density of the IC devices 16
10 in the length L of the test tray 20. In contrast, as
discussed above with reference to Figure 8, the distance
X is determined by the density of the test contactors in
the pin electronics which is larger than that of the IC
devices. *
15 As shown in Figure 9A, fhe test tray 20 is transferred
from the supply area SU to the first test head TH1 by the
transfer system such as shown in Figure 7. The position of
the test tray is determined by the stopper 11:; provided at
the first test head TH1 by the transfer system. Then, the
20 IC devices 16 on the test tray are electrically contacted
‘with the pin electronics in the test head area so that the
test is initiated. Since there is a limitation in the
density such as in the pin electronics or pin cards in the
test heads, and thus the plurality of test contactors in the
25 pin electronics have a greater spacing.x than the spacing y
of the IC devices 16 fo be tested, not all IC devices 16 in
the test tray 20 can be simultaneously tested. Therefore,
for example, at the first tést head TH1, only the IC devices
16 of odd lines in the test tray 20 are electrically
30 contacted and tested. This is shown in Figure 9B by the
shades of the corresponding IC devices 16 in the test tray
20. _
After finishing the test for the IC devices 16 in the
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tray 20 is positioned accurately at the second test head TH2
by the stoper 11.. At the test head area TH2, this time,
only the IC devices 16 of even lines in the test tray 20 are
electrically contacted by the pin electronics in the sécond
test head TH2 as shown by the shaded lines in Figure 9C.

Since there are two (2) test heads TH1 and TH2 are
provided in this example and both test heads can perform the
test simultaneously, it is possible for the second test head
TH2 to test the IC devices in the even lines in the test
tray 20 while the first test head TH1 simultaneously tests
IC devices in the odd lines in the next test tray. Thus,
all eight (8) IC devices 16 to be tested in the test tray 20
can be tested in the manner described above by allocating
the IC devices to the first test head TH1 and the second
test head TH2. After the test, the projection of the
stopper 112 at the second test head TH2 pulls back, and fhe
test tray 20 is transferred to the discharge area DI as
shown in Figure 9D.

In this situation, when the transfer speed of the test
tray 29 is expressed as s, the index time in the
simultaneous testing performed continuously as above is:

= 2L/s. .
In this case, although more devices can be arranged on a
test tray by making the device spacing y small, the index
time becomes lafger. The index time per device t2' can be
calculated as '

t2' = (2L/s)/8 = (L/s)/4,
and this is the same as in Figure 8A.

As described above, in the prior art, the number of
devices arranged on a test tray cannot be increased without

el P G B B bR,

for



el ecttic connection with the test contactors of the pin ef@ S laced
shown) provided at the test head in the IC 25 test syste u
devices 16 keep electronic contact with the pin electronics t
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process in a conventional automatic handler. 1In the
SUMMARY OF THE INVENTION
5 Therefore, it is an object of the present invention

to provide an automatic handler for an IC test system

which is capable'of minimizing the index time required

for transferring the test trays having IC devices to be

tested by uniquely arranging a plurality of stoppers for
10 positioning the test trays.

It is another object of the present invention to
provide an automatic handler for an IC test system which
is capable of minimizing the index time for transferring
the test trays by providing a plurality of stoppers

15 corresponding to a single test head of the IC test system
to determine a plurality of positions in the test head
area,

It is another object of the present invention to
provide an automatic handler which is capable of increasing

20 the number of test positions for the test tray by providing
a groove on the test tray which rebeives and engages with
projections of the stoppers.

It is a further object of the present invention to
provide an automatic handler for an IC test system which is

25 capable of minimizing the index time without increasing
mechanical parts or spacing in the handler. '

It is yet further object of the present invention to
provide a test tray transferring method for an automatic
handler of an IC test system which is capable of reducing

30 the index time per device by employing shorter device
spacing y than device contactor spacing x without increasing
the index time. This could be achieved according to the
present invention characterized in that the test tray is
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devices are widely used and thus a | arger nunber of IC

eight (8) IC devices can be arranged in the 5 test tray 20. accordlng to
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head area, and at each stop position of the test tray, a
5 different device on the test tray is tested.
According to the first aspect of the present invention,
IC devices to be tested are arranged in the iength of
the test tray to a limit of their density. After being
transferred to a test head area by a transfer system, the
10 test tray is positioned by a first positioning stopper.
The IC devices in a predetermined line in the test tray are
electrically contacted with contactors in pin electronics of
the test head area and the IC test is performed. At this
point, only the IC devices of odd lines, for example, are

15 electrically contacted and tested at'this first step since
the spacing of the contactors in the test head is larger
than that of the IC devices in the test tray.

After the test for the IC devices in the odd lines, a
projection of the first positioning stopper is retracted so

20 that the test tray is transferred to the next position where
it is positioned by a second stopper. At this second
step, only IC devices of even lines in the test tray are
electrically contacted with the contactors in the pin
electronics to proceed the IC test. Thus, when the test

25 tray transfers from the first step to the second step,
the test tray transfers the distance D which is the
distance between the first stopper and the second stopper.
This distance D is also identical to the spacing between
the IC devices in the test tray.

30 After the test, a projection of the second stopper at
the test head area is retracted and the test tray advances
to a discharge area. 1In this case, the transfer distance '
of the test tray is (L-D). Thus, the transfer distance of
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the pin el ecttimé.cs (not shown) as shown in Figure 8B and the test is
initiated. After

Qgrdlng to the second aspect of the present
5 invention, a groove is provided on the test tray to receive

the positioning stoppers therein. The groove has a
predetermined length including an end surface the distance
of which is an integer multiple, for example, twice as long
as the distance between the positioning stoppers.

10 There can be several grooves on the test tray and at
least one stopper is needed. Consequently, the number of
possible test positions for the test tray is increased to
the number of grooves multiplied by the number of stoppers.

Thus, by setting the distance between a flat surface in

15 the front of the test tray and the end surface of the groove
as twice as long as the distances between two stoppers, the
total test positions for the test becomes four.

In the test tray transferring method of the present
invention, there are several view points as described below:

20 : The first view point is characterized in that the
stop position interval of the test tray is equal to the
array spacing, each of the intervals of device contactors of
the test head area along the transfer direction is n times
(n is an integer equal to or greater than 2) of the device

25 array spacing, and the number of positions where the test
tray stops is n.

The second view point is characterized in that each of
the stop position intervals of the test tray is p times (p
is an integer equal to or greater than 2) of the device

30 array spacing, the number of test head areas provided along
a moving direction of the test tray is p, and at each
initial stop position of the each test head area, different

one of first p lines of devices along the moving direction



test,* the projection of the stopper 11 withdraws so thatlhi
transfers to the discharge area DI. As a result, the te m
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devices in the next test tray 25 can be ready. An in i ned
as time required for discharging a test tray in a test head area and
placing a next test tray to the test head area. In short, the index time
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| ength L alomg L ﬂgyélpg direction. Thus, 30 the index time t1l is given
as tl1 =L/s, eére s is the noving speed of a test tray 20. The index tine
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showi ng an exgﬂgigéég;ized in that the interval of the device contactors
5 along the moving direction of the test tray is p*n times (n
is an integer equal to or greater than 2) of the device
array spacing and the number of stop positions of the test
tray is n. ' |
The fourth view point is characterized in that test

10 tray stoppers are provided corresponding to the respective
stop positions so that each of the stobper can be controlled
to be projected on the test tray path or to be removed from
the test tray path, and said test tray is stopped at each of
the stop positions by controlling those stoppers.

15 The fifth view point is characterized in that a test
tray stopper is provided corresponding to the first stop
position so that the stopper can be controlled to be
projected on the test tray path or to be removed from the
test tray path, engaging parts which are to be engaged with

20 the stopper in the state that the stopper is projected on

"the test tray path are provided on the test tray at the stop
position intervals along the moving direction of the test
tray, the number of the engaging parts is equal to the
number of the stop positions, and the test tray is stopped

25 at each of the stop positions by controlling the stopper.

The sixth view point is characterized in that two test
tray stoppers are provided at the stop position intervals
along the moving direction of the test tray corresponding to
the first and the second stop positions respectively so that

30 each of the two stoppers can be controlled to be projected
on the test tray path or to be removed from the test tray
path, engaging parts which are to be engaged with one of the
two stoppers in the state that one of the two stoppers is



test process of I1C device testing in another conventiodaﬂw n Replaced
handler. In the exanple of Figure 9, the IC test system J ' "fst
heads THL and TH2. As shown in Figure 9, eight (8) IC de

arranged in the test 5 tray 20. The spacings between the | C devices to
be tested are y where it is assuned that x/2<y<x. The |IC devices 16 to be

tested are arr
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along the moving direction of the test tray, the number of

the engaging parts is one second of said number of stop

5 positions, and the test tray is stopped at each of the stop

positions by alternately controlling the stoppers to be

positioned on the test tray path.

BRIEF DESCRIPTION OF THE DRAWINGS

10

Figure 1 is a schematic view showing the second

embodiment of the automatic handler.in.accordance with the

present invention.

Figure 2 is a schematic view of an automatic handler

for explaining a situation where test trays stop at four (4)

15 positions in a test head area in the second embodiment of

the present invention of Figure 1.

Figure 3 is a schematic view of the first embodiment of

the automatic handler in accordance with the present

invention showing a situation where test trays stop at two

20~ (2) positions in a test head area.

- Figure 4 is a schematic diagram showing a test

procedure of IC devices in accordance with the automatic

handler of the first embodiment of Figure 3.

Figure 5 is a plain view showing the first embodiment

25 of the present invention.

Figure 6 is a perspective view for explaining the

relationship between the test tray and the positioning

stopper in the first embodiment of the present invention.

Figure 7 is a diagram showing an'éxample of

30 conventional automatic handler for an IC test system.

Figure 8 is a schematic view showing a test process

for IC devices in the conventional automatic handler of

Figure 7.

10



the test contactors in the pin electronics which is Iar f the
| C devices. 15 As shown in Figure 9A the test tray 20 |s
transferred fromthe supply area SU to the first test head TH1 by the
transfer system sutHBWs §hg§na|§f’rﬁ te view showhngid it85toPredRss est tray
i's detern ned gy I@edéh%gein[&[ddhew Qiéhrﬁ’;?ﬂe dr EBRvéndithal eglitdiRRdcTHL by
the transfer system Then, | C devices 16 on the test tray are

el ectrically denddered with the p|n el ectronics in the test head area so
that the

10 ~“in the length L of the test tray 20. In contrastThls Busﬁ cabove
with reference to Figure 8, the distance x is detern1ne 'Ly of

5 DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention will be

described with reference to the drawings. Figure 5 shows
the first embodiment of the present invention. Figure 5 is
- a plan view showihg an automatic handler corresponding to a

10 test head area TH of an IC test system. The test tray 20
having the IC devices 16 to be tested is placed. on the belt
conveyer 18 which is driven by the motor 17 as in the same
manner shown in Figure 7. In Figure 5, in addition to the
conventional stopper 11, the second stopper 12 is also

15 provided in the test head TH along a moving direction‘of the
test tray 20. The distance D.between the second stopper 12
and the- first stopper 11 is adjusted to be equal to the
distance y between the adjacent IC devices 16 to be tested
in the test tray 20. The IC devices 16 to be tested in the

20 test tray 20 is arranged in a manner discussed with respect
to Figure 9 where the spacing y between the IC devices is
decreased to the minimum possibie value. An operation of
extension and withdrawal of the projection in each stopper
is controlled independently.

25 Figure 4 is a schematic diagram showing a test process
of the IC devices 16 to be tested according to the automatic
handler of the present invention. 1In the example of Figure
4, eight (8) IC devices 16 to be tested are arranged in the
test tfay 20. Namely, the IC devices .16 tb be tested are

30 aligned in the test tray 20 such that the spacing between
the adjacent devices is reduced to the minimum in terms of
packaging density of the IC devices 16 to be tested. Thus,
the IC devices 16 to be tested are aligned with the spacing

11



test<is initiated. Since there is a linitation in the density such a hn
the pin el ectronics or pin cards in the test heads, andThijgpect T3t y
of test contactors in the 25 pin electronics have a g & X
than the spacing y of the IC devices 16 to be tested, not ies 16
in the test tray 20 can be si taneously tested. Therefore, for exanple,
at the first% é\étgﬁl%attfsfH rayp “?’ﬂéelie%sﬁn ¢8s“16 of odd lines in the test
tray 20 are el ectThealdat 8Pay 2003 aeled Bruh kRst SGbplyTBksal SU SfPWn in
Figure 9B by the shades of the corresponding IC devices 16 in the test tray

20. After firshentesgt thead agea Bt unfdl| & dis/istepped Hih theestopper 11
provided in the test head area TH as shown in Figure 4A.

5 Then the test tray 20 is pressed downward, for example, for
accomplishing the electrical contact between the test
contactors in the pin electronics of the IC test system and
the IC devices 16 to be tested as shown in Figure 4B. AT
this time, only the IC devices of the odd lines in the test

10 tray 20 are electrically connected and tested as shown by
the shaded lines of Figure 4B. This is because the test
contactors in the pin electrohics in the test head TH have
the minimum distance x which is different from the minimum
distance y of IC devices in the test tray 20. Usually, the

15 distance x between the adjacent test contactors is greater
than the distance y between the adjacent IC devices 16 -
aligned .in the test tray 20. Therefore, in this example,
the distance X in the test head is adjusted to be x=2y to
that the IC devices in the every other lines in the test

20 tray 20 can be electrically connected with the test head.

After finishing the test for the IC devices in the odd
lines, the protrusion of the first stopper 11 is pulled in
and the test tray 20 is transferred to the right hand side
until it is stopped by ;he second stopper 12 as shown in

25 Figure 4C. The test tray 20 is then fixed by the projection
of the second stopper 12 in the appropriate position in the
test head area TH. As stated above, the spacing between the
first stopper 11 and the second stopper 12 is D which is the
same as distance y between the IC devices 16 in the test

30 trays 20. Thus, when the test tray 20" transfers from the
first step (Figure U4B) to the second step (Figure 4C), the
IC devices in the even lines are positioned to contact with

| the contactors in the test head TH.

1 2
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stopper [err] at the test head THL is detracted and the test

transferred to the second test head TH2 as shown in F|gure

tray 20 is positioned accurately at the second test head TH2

stoper 112. At the test head area TH2, this tine, only the IC deV|ces 16
of even lines in tHE tthds positizn,athe eICederViica‘.sl'w divet averdlinest e pin

el ectronics i ntﬂgefég%pgpgy 20 are electrically connected with the test

contactors of the pin electronics in the IC test system and

tested thereby. Therefore, in the first position which is
5 determined by the first stopper 11, the IC devices 16 in the
odd lines in.the test tray 20 are tested and in the second
position which is determined by the second stopper 12, the
IC devices 16 in the even lines in the test tray 20 are
tested. As a result, all of the eight (8) IC devices in
10 the test tray 20 can be tested after the process of Figure
4C. Then, the projection of the second stopper 12 is
withdrawn and the test tray 20 is transferred to the
discharge area DI. -
In this process, the transfer distance of the test tray .
15 20 between the second position and the discharge area DI is
(L-D) as shown in Figure 4D. When the transfer speed of the
test tray 20 is s, the index time is:
t3=(D/s+(L-D)/s)=L/s
The index time per device per is
20 t'3=(L/s)/8
Hence, the index time per device in this example can be
reduced to a half of that in the conventional automatic
handler of Figures 7 or 9 in which the index time is L/ls.
In the above example, the IC test is performed in two
25 steps, i.e., by'dividing the IC devices in the odd lines and
in the even lines in the test tray 20. However, based on
the inventive features of the present invention, the test
can be divided into three steps when even smaller IC devices
to be tested are arranged in the test tray. In such a
30 situation, the number of stoppers te be provided will be
increased to three each of which is apart from one another
by the distance the same as that of the IC devices in the
test tray.

13



test head TH2 as shown by the shaded lines in Figure 9C. Sk laced
two (2) test heads THL and TH2 are 10 provided in this et ﬂ_ r
test heads can performthe test sinultaneously, it is possi

second test head TH2 to test the IC devices in the even lines in the test
tray 20 while the Eirﬁt tea%@hea THL inultaneqﬂglg tests I C dgvices I n
the odd lines in tRETHRSE: (408 NPRREr Ofr§LEDs o The,BEORREKS CAB) B¢ ¢ gevi ces
16 to be testethdreakBe dmsitrabaly 24bcordibg t6SERd relatiendipreetAeser i bed
above by allocating the I1C devices to the first test head THL and the

second test hedhe PRRCingfinethendCidaviceshénpthy dnayoandfthenspectpdedf 112 at
the second tesfn el &l thlnizsPaf end¥est fead. Even if the number of

5 stoppers and thus the steps for testing the IC devices to be
tested is altered, the index time can be increased in
the same manner as describe in the foregoing. The only
limitation in increasing the number of the stoppers is that
the stoppers have to be aligned in the direction to which

10 the test tray is transferred.

Figure 6 shows an example of the test tray 20 and the
positioning stoppers 11 and 12. In this example, the
stopper 11 and the stopper 12 are distancéd by a pitch D
andare arranged on a stoppef body 13. The projections P,

15 and P12 on the end of the stoppers 11 and 12, respectively,
are driven independently from each other.

The test tray 20 is provided with, for example, 64
carrier modules 30 so that 64 IC devices to be tested can
be loaded in the seats of the carrier modules 30. The test

20 tray 20 has a flat surface 14 and is transferred to the
-moving direction @ in Figure 6. In the test area, the flat
surface 14 meets with the projection P,y of the stopper 11
or the projection P12 of the stopper 12 so that the
appropriate positions of the IC devices to be tested is

25 determined with respect to the pin electronics in the test
head. .

Thus, the_test tray 20 can be stopped at two positions
distanced by the pitch D on the test head area. The first
positioning can be accomplished when the projection P, of

30 the stopper 11 touches the flat surface 14. Then, after
testing the predetermined lines of IC devices on the test
tray 20, the projection P, is retractéd in the stopper 11
so that the test tray 20 can further advances to the

1 4



. ) This Sheet Has Been Replaced
20 -test tray 20 is transferred to the discharge area D
Fi.gure 9D. In this.situation, when the transfer speed of th m&gmu ti

is expressed as s, the index time in the sinultaneous testi

conti nuously as above is: t2 = 2L/s. In this case, although nore
devices can b on t ' h \V a

smal |, the i n I?eﬁ%%gﬁd%conqgig g%%e%&#ﬁevlﬁnkdog%h%l ﬁ%g%etli& e\?lecgﬂ’%}g' ycan be

cal cul ated as m¥@ts with the?prsjétioy) P82=of Ltlw /stopper 12y whisht he sane as
in Figure 8A.

determined the second position of the test tray 20 on the

test head area.

5 Figure 3 shows an arrangement of an automatic handler
for use with an IC test system having two test heads (test
chambers) TH1 and TH2 for testing the IC devices. In this
arrangement, the automatic handler includes stoppers 11; and
12, for the first test head TH1, and stoppers 11, and 12;

10 for the second test head TH2. In each pair of the stoppers,
one stopper is separated by a distance D from the other. A
pair of plural position sensors 15: and 15: are also
provided in each test head for monitoring the movement of
the test trays 20. In this example, although not shown, the

15 test contactors of the pin electronics in each of the test
heads TH1 and TH2 have a spacing with respect to the
ad jacent contactors by a distance which is four times larger
than the distance D between the IC devices 16.

Thus, in the first test head TH1, four lines (A, C, A,

20 C) of IC devices in the test tray 20 are first tested at the
position determined by the stopper 11, as shown in Figure 3a.
Then, also in the test head TH1, another four lines (B, D,
B, D) of IC devices in the test tray 20 are tested at the
position determined by the stopper 12y as shown in Figure

25 3b, which is shifted by the distance D from the previous
position. Namely, in this example, 32 IC devices are
tested in the first test head THI.

The test tray 20 is then transferred to the second test
head TH2 as shown in Figures 3¢ and 3d. In the second test

30 head TH2, four lines (E, G, E, G) of IC devices in the test

tray 20 are first tested at the posit;on determined by the

stopper 112 as shown in Figure 3c. Thén, also in the second
test head TH2, another four lines (F, H, F, H) of IC devices

15



As descri bed above, in the prior art, the nunber of deV|CQ§msmf

test tray cannot be increased without This is the repl ac

i ncreasing the index time, and thus index tine per deV|ce c

decreased. SUWMARY OF THE | NVENTI ON 5 Ther ef or e, S an object of

t he present invention to provide an autqmatic handl er for an |C test system
in the test tray 20 are tested at the position determined by

the stopper 12: as shown in Figure 3d, which is shifted by

the distance D from the previous position. Thus, in this

example, a total of 64 IC devices are tested in the first
5 and second test heads TH1 and TH2.

In the example of Figures 3 or 5, when more devices are
attempted to be tested in each test head or when the spacing
difference between the IC devices to be tested and the pin |
electronics is greater than the example of Figure 3, the IC

10 test can be carried out in a similar manner by increasing
the number of stop positions in each test head. Such an
increase of stop positions is possible by providing the
corresponding number of stoppers in the direction where the
test tray advances. However, the following problem occurs

15 in such modification. Namely, the number of stop positions
may be limited since the number of stoppers have to be
increased accordingly. One of the reasons is that the
increase in the number of stoppers causes an increase of
corresponding mechanical parts and drive mechanism which

20 will increase the overall size of the automatic handler.

Figure 1 shows the second embodiment of the present
invention which is able to increase the number of stop
positions without increasing the number of stoppers. Figure
1 shows an example in which four (4) stop positions are

25 established for each test head. In this example, the
positioning stoppers 11 and 12 are the same as the one used
in the first embodiment and may be mounted on the stopper
body 13 as discussed with reference to Figure 6. The major
difference between the first embodiment ané the second

30 embodiment is that, in this embodiment, it is provided with
a groove 21 on the test tray 20 to receive the stoppers 11
and 12 therein. The groo?e 21 is positioned on the side of

the test tray 20 which is in parallel to the tray moving

1 6



which is capable of mnimzing the index tine requ i red f ofhig Sheeh BlhsBeen
test trays having |1 C devices to be tested by uniquely arra

of stoppers for 10 positioning the test trays. It is an Hmmlm

i

the present invention to provide an automatic handler for an test system
whi ch is capabl.e of, m nim zing, the jnde for transferring the test
trays by prowd&F‘ﬁﬁtjdmb'l urdfi € o?wsﬁaﬁﬁpé? ghe EEB?Y%gﬂoﬁéﬁngnt o a single

test head of tda@ub&éaﬁstanéémmnd%ermm s%r%ldéahltdf @hepgsstions in

the test head

10

15

20

25

30

area. It i's another object of the present invention to
tray 20, which is, for example, two time as long as the

distance between D the stoppers 11 and 12.

With further reference to Figure 1, the operation of
positioning the test tray at the 4 positions is explained.
In the following, the state where the projections of the
stopper 11 or 12 expands to stop the test tray 20 is
regarded as ON, while the state where the projection of the
stopper 11 or the stopper 12 retracts to allow the test tray
20 go forward is regarded as OFF.

Position A _

The stopper 11 and the stopper 12 are both turned ON as
shown in Figure 1a. The projection of the stopper 11
contacts the flat surface 14 of the'test tray so as to fix
the position A of the test tray 20.

Position B

The projection of the stopper 11 is turned OFF at the
position A so that the test tray 20 advances in the right
hand direction until the flat surface 14 contacts with the
projection of the stopper 12. The test tray 20 then stops
at the position B which is a distance D from the position A.
Position C

At the position B, the stopper 11 is turned ON while
the stopper 12 is turned OFF. Thus, the projection of the
stopper 11 is in the groove 21 of the test tray 20. The
test tray 20 moves in the transfer direction until the end
surface 22 of the groove 21 meets with the projection of the
stopper 11. The test tray 20 then stops at the position C
which is a distance D from the position B.

Position D

At the position C, the stopper 12 is turned ON while

the stopper 11 is turned OFF. Thus, fhe projection of the

17



provi de an automatic ‘handl er which is capable of increasing 20 t he
number of test positions for the test tray by providing a groove on the
test tray which receives and engages with projections of the stoppers. It
is a further object of the present invention to provide an automatic

handl er for an | C test systemwhich is 25 ~ capable of m nimzing the
i ndex time mﬁt?ﬁﬁﬁpqrn&?eg%i#ﬁg§$8c8699Y§ﬂ21p§ft§h%rtQ§§a@rﬁg 20, whidehshell er .

It is yet furtsnedjéamieﬁtopftﬁéﬁ%te?ﬁéﬁm yli\egaia%&é;nﬁfae%ﬂxi frel 83t tray

transferring nethod for an automatic handl e test®systemwhich is

capabl e of redlhke rigs¥otray t2{: movdexin ithe peansfer cdriegtiopluntidg thbort er

~device end surface 22 of the groove 21 contacts the projection of
5 the stopper 12. The test tray 20 then stops at the position
D which is a distance D from the position C.

Therefore, in the example of Figure 1, the four test
positions each of which is apart from the other by the
distance D are realized by the two stoppers 11 and 12. The

10 IC devices in the corresponding positions in the test tray
20 will be tested in each position. After the test, the
stopper 11 and the stopper 12 are turned OFF in order to
transfer the test tray 20 to the next test head or the
discharge area of the automatic handler.

15 Figure 2 shows an example of automatic handler where
the stoppers and the groove in test tray shown in Figure'1
are ﬁsed in the IC test system having two test heads (test
chambers) TH1 and TH2 for testing the IC devices. In this
arrangement, similar to the example of Figure 3, the

20 automatic handler includes stgppers 11y and 12, for the
first test head TH1 and stoppers 11. and 12 for the second
test head TH2. In each pair of the stoppers, one stopper is
separated by a distance D from the other. The IC devices to
be tested in the test tray 20 are also apart from one

25 another by the distance D.

The test tray 20 is provided with a groove 21 and a end
surface 22 of the groove as shown in Figure 1. The end
surface is distanced from the flat surface 14 of the test
tray 20 by 2D. A pair of plural position sensors 15; and

30 152 are also provided in each test head for monitoring the
movement of the test trays 20. Although not shown, the pin
electronics in each of the test heads TH1 and TH2 has a

spacing with respect to the adjacent pin electronics by a

18



spacing.y than device contactor spacing x w thout increasing the index
time. This could be achieved according to the present invention
characterized in that the test tray is This is the replacenent sheet
Date: stopped a plurality of tinmes at an interval of an integer nultiple of
the array spacing along the transfer direction of the devices to be tested
on the test trdistancehwhiehtishedightirbinesndarger ethan $hepdpakanceod of the

test tray, @ petyeen the IC devices.
Thus, in the first test head TH1, the IC devices in the
two lines (A, A) in the test tray 20 are first tested at the
5 position A determined by the stopper 11, as shown in Figure
2a. Then, also in the test head TH1, another two lines (B,
B) of IC devices are tested at the position B determined by
the stopper 12: as shown in Figure 2b, which is shifted by
the distance D from the previous position. Further, the IC
10 devices in two lines (C, C) are tested at the position C
which is determined by the stopper 11: and the groove 21.
Moreover, the IC devices in two lines (D, d) are tested at
the position D which is determined by the stopper 11. and
the groove 21. Namely, in this example, 32 IC devices are
15 tested in the first test head THi.

The test tray 20 is then transfegred to the second test
head TH2 wherein the IC devices in each two lines in the
test tray 20 are tested in the same manner in the first test
head TH1 as described above as shown in Figures 2e-2h. Thus,

20 in the test head TH2, the test tray 20 is positioned in the
‘four positions by the pair of stoppers 12: and 12; in each
position of which the IC devices of each two lines in the
test tray are tested. Therefore, in this arrangement of
Figure 2, a total of 64 IC devices are tested in the first

25 and second test heads TH1 and TH2. .

In the above example, it is disclosed that a single
groove is provided on the test tray to increase the number
of test positions. However, the present invention can be
applied to a situation where two or more grooves are

30 provided on the test tray 20 to further increase the number
of test positions without increasing the number of stoppers.

Namely, the number of positions for the test tray 20 can

be increased by the numbers of grooves multiplied by the

.
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5 di fferent device on the test tray is tested. According to the fi Silced
aspect of the present |nvent|Qn | C devices to be tested %Eﬁﬁﬁ’ﬁ mi' ﬂﬁ
the length of the test tray to a limt of their density.
transferred to a test head area by a transfer system the y
I's positioned by a first 05|t|on|ng stopper. The 1 C devices in a
pr edet er mi ned P¥ rsno? BLORR8Srray are electrically contacted with
contactors in pin @h@caigﬁaﬁe &f thbe iesrdncafe ¥ BR %ﬁ?fé&@ 1Colrethe! S
performed. At this point, only the IC devices of odd |ines, for exanple,
are 15 el ectestedmay 2Bntadihed enddsurfaced 22t of Hihe @reeve stlefinsi nce t he
spacing of thepfAMAGt QLR bd fad® thBle 2P0k A8 P%hich is the
5 distance between the stopper 11 and the stopper 12. Then,
the test tray 20 can stop at each position spaced by the
distance ﬁ. Also, the test tray 20 can be stopped at
different intervals by changing the distances D and E.
In the example shown in Figure 1, a groove 21 is
10 provided on the test tray 14 and the stopper 11 or 12 is
engaged with one end of the groove 21. However, as an
alternative way, a convex part provided on the test tray 14
may be engaged with the stopper. Moreover, such a groove or
convex part can be formed not only on the side of the test
15 tray 14 but also on the upper or bottom surface of the test
tray 14. The number of test head areas can be more than
three. -Further, as apparent from the-previous éxplanation,
the index time per device could be reduced if the test tray
is stopped a plurality of times at an interval of an integer
20 multiple of the device array spacing y along the transfer
direction of the devices to be tested on the test tray in
the test head area, and at each stop position of the test
tray, a different device on the test tray is tested. In
this case, the test tray could be stopped by controlling
25 the test tray transferring drive rather than controlling
the stopper.
' According to the present invention, when the first
embodiment is performed, the following advantages are
obtained. The index time is decreased to a half of ‘the
30 conventional ones since an automatic handler for an IC test
system is comprised of a plurality of stoppers 11 and 12
provided along the moving direction of the test tray 20 in

a test head area. Thus, the present invention provides an

20



This S eet H
than that of the IC devices in the test tray. After the te 1 laced
devices in the odd lines, a projection of the first positi
retracted so 20 that the test tray is transferred to- th

where it is positioned by a second stopper. At'this second step, on!y IC
devi ces of even Ji e test tray_are electrlcallg contacted with the
1

contactors in ?‘ﬁ%o F%’& hitot #p I Jestqdenice whight is athles towhen t he
test 25 trayedum%f €he IMdbR khfle [ +dilirtlichnds ddAcBECE0he Rzl NE oS!

tray transfers the distance I s"the di stance between the
stopper and t h@rg é'é"@ﬁ&fgt"tﬁﬂ)é‘ﬁ'ommh% sUpplansred o thiestesticrmadcakeso t he

spacing betweegn ppom the test head area to the discharge area in the IC
5 test systen.

When the second embodiment is implemented, the number
of test positions for the test tray per test head can be
increased without increasing mechanical components or
spaces in the automatic handler. Consequently, IC devices

10 to be tested at one position can be reduced and the number
of stops can be the same as conventional ones. Hence,
an automatic handler of the present invention allows
flexibility of IC test where the number of devices to be
tested at a time is increased and freely selectable.

15

21



the ICdev \ﬁﬂ\ tray. 30 After the tes 19is REdni APl
the Seconmg‘\ g\‘m test head area is retracted andtljt Dghég{ g pla

advances citarde area. In this case, the transfer nIHBm !ﬂﬂl

test tray is (L-D). Thus, the transfer distance of 8 th
reduced conpared to the conventional arrangenment, which contributes to a
reduction of tHAAIMBdex tine. '

1. An automatic handler for an IC test system to test
IC devices by transferring the IC devices from a sﬁpply area
to a test head area which has a plurality of test contactors
and further transferring the tested IC devices from the test
head area to a discharge area, comprising:

a test tray for loading said IC devices to be tested,
said IC devices to be tested are aligned in said test tray
with a distance between one another which is shorter than
a distance between said test contactors in said test head
area;

a pair of positioning stoppers provided in said test
head area along a moving direction of said test tray, said
positioning stoppers are spaced by the distance equal to the
distance of said IC devices to be tested in said test tray,

wherein said distance of said contactors is adjusted to
an integer multiple of said distancé of said IC devices to
be tested in said test tray, one of said positioning
stoppers contacts said test tray to determine a first
position for testing said IC devices in a first line in said
test tray, and then said test tray is transferred until
other positioning stoppers contacts said test tray in a
second position for testing said IC devices in a second line
in said test tray, said'test tray being transferred to said
discharge area after said testing.

2. An automatic handler as defined in Claim 1, further
includes an additional pair of said positioning stoppers
corresponding to an increase in a number of said test head

area in said IC test systen.

3. An automatic handler as defined in Claim 1, wherein

2 2



Accor.di ng to the sec t of the present 5 Ha @’ls
provi ded on “ﬂl ﬁ“ hEEWE receive the p03|t|on|ng st l The
groove has a sengt h i ncluding an end surf e of

which is an |nteger nmul tiple, for exanple, twice as long as the dlstance

between the positioni 8 stoppers. 10 There can be several grooves
on the test t3aid pesisioning stenpestigpiadessamrajegtiovontiaiuexpaydshe

nunber of posgk qle%r%ﬁ pf&?@%g.%?%{&% s’#&% E“E St WY sbéohc’i}fﬁé’s%%%néo the

nunber of grooves mi stop ers by setting
t he di stance ﬁﬂnsaiantastltnaysurface in 15 the front of the test tray and
the end surface of the groove
4, An automatic handler as defined in Claim 1, wherein

said test tray includes a flat surface to meet with said

projection of said positioning stopper, said first position

and second position are determined when said flat surface

contacts said projections of said pair of positioning

stoppers.

5. A mechanism in an automatic handler for positioning
a test tray having a large number of IC devices to be tested
aligned therein, comprising:

a stopper which determines a first position of said
test tray when said stopper contacts with an outer surface
of said - test tray and a second position of said test tray
when said stopper contacts with a wall of a groove provided
on said test tray; '

wherein a distance from said outer surface and said
wall is equal to or an integer multiple of a distance
between adjacent said IC devices in said test tray.

6. A mechanism for positioning a test tray as defined
in Claim 5, wherein:

said stopper is comprised of two stopper mechanism
independently operable from one another, said two stopper
mechanism is separated by a distance equal to said distance
of said IC devices in said test tray;

said distance from said outer surface of said test tray
and said wall of said groove is equal to two times of said
distance of said two stoppér mechanism;

whereby said test tray is adjusted in four positions
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as twice as Ion ances between two stoppers, ﬁhemwaﬂhtB&ﬁsélmxd
p05|t|onsf \ !B s four. In the test traytra
of t he pre ere are several view points a

e fIrSt V|em1p0|nt i's characterized in that e Ssto
p05|t|on interval of the test tray is equal to the array spacing, each of
the interval s efchdefi whiclvritsaepart by thieedistandechetueen sdidhgwohetap ansfer

direction is ' .1Ss an integer equal to or greater than 2) of the
devi ce 25 é,l ﬁgBé@r#@' and the nunber of positions where the test tray

stops is n. The second view point is characterized in that each of
7. A mechanism for positioning a test tray as defined
in Claim 6, wherein said stopper is comprised of three or
more stopper mechanism, and said test tray includes two or
more grooves, thereby realizes more than five test positions
for said IC devices to be tested.

8. A method for transferring a test tray of an
automatic handler for an IC test system wherein said test
tray on which devices to be tested are aligned in an array
is transferred to a test head area to test said devices to
be tested thereat, and is transferred to a discharge area
characterized in that comprising steps of':

said test tray is stopped a plurality of times at an
interval of an integer multiple of the array spacing along
the transfer direction of the devices to be tested on the
test tray in said test head area; and

at each stop position of said test tray, a different
‘device on said test tray is tested.

9. The method as defined in Claim 8 characterized in
" that the stop position interval of the test tray is equal
to the array spacing, each of the intervals of device
contactors of said test head area along said transfer
direction is n times (n is an integer equal to or greater
than 2).of said device array spacing, and the number of

positions where said test tray stops is n.
10. The method as defined in Claim 8 characterized in

that each of the stop position intervals of the test tray is
p times (p is an integer equal to or greater than 2) of said
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s Sheet Has Been Replaced

the stop posi of the test tray is p tIﬁESTP
equal to or ﬂﬂ@ i‘ﬁ f the device 30 array spaaumm ‘Hl‘ugm
of test hea along a noving direction of t s p,

and at each in
of first plin
tray fromthe

itial stop position of the each test head area, different one

&s of devices al ong the nDV|ngggirection

9 of the test
S 198, ATERY ERARINGS o i RIBET: BF Fasthbead,argas provided

along a moving direction of said test tray is p, and at each
initial stop position of said each test head area, different
one of first p lines of devices along the moving direction
of the test tray from the initial stop position are tested
respectively.

11. The method as defined in Claim 10 characterized in
that the interval of the device contactors along the moving
direction of the test tray is p*n times (n is'an integer
equal to or greater than 2) of said device array spacing and
the number of stop positions of said test tray is n.

12. The method as defined in either one of Claims 8-11
characterized in that test tray stoppers are provided
corresponding to said respective stop positions so that each
of the .stopper can be controlled to be projected on the test
tray path or to be removed from the test tray path, and said
test tray is stopped at each of said stop positions by
controlling those stoppers. '

13. 'The method as defined in either one of Claims 8-11
characterized in that a test tray stopper is provided
corresponding to the first stop position so that the stopper
can be controlled to be projected on the test tray path or
to be removed from the test tray path, engaging parts which
are to be engaged with the stopper in the state that the
stopper is projected on the test tray path are provided on
the test tray at said stop position intervals along the
moving direction of the test tray, the number of said
engaging parts is equal to the number of the stop positions,
and said test tray is stopped at each of said stop positions
by controlling said stopper.

25



[
The third view point is, in the second view point above, character] z ddin

that the int ce contactors 5 along I on
of the test Eﬂl}nlnuﬂm“ﬂllrmn (n is an integer equal to %ﬂiﬁm@ n 2)
of the device *ar faytsphcisng*and the nunber of stop posi t|i st

tray is n. The fourth view point is characterized in that test 10 tray

st oppers are, provided corresponding to the respective stop positions so

that each of the stuQppehe GastHda aenaépide@dlhOebﬁxa* QnECbL L Riinishe-{ pst tray
path or to be renoved fromthe test tray path, and said test tray is

st opped at eacfhapactesizedplpddati bve QﬂPt06ﬁ9Y0$¢qnﬂ§P§hé§% RRoyifeds.
at said stop position intervals along the moving direction

of the test tray corresponding to the first and the second
stop positions respectively so that each of said two
stoppers can be controlled to be projected on the test tray
path or to.be removed from the test tray path, engagihg
parts which are to be engaged with one of the two stoppers
in the state that one of the two stoppers is projected on
the test path are provided on the test tray at the two time
interval of the distance between said stoppers along the
moving direction of the test tray, the number of said
engaging parts is one second of said number of stop
positions, and said test tray is stopped at each of said
stop positions by alternately controlling said stoppers to
be positioned on the test tray path. |
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15 The fifth view point is characterized in that a test tray

stopper is provided corresponding to the first stop positig S ced
st opper can be controlled to be projected on the test tray

renoved fromthe test tray path, engaging parts which are t

with 20 the stopper in the state thﬁﬁ Ege stopper is projected on the
test tray path are provided on the t y at the stop position intervals
al ong the noving direction of the test tray, the nunber of the engagi ng

parts is equal to the nunmber of the stop positions, and the test tray is
st opped 25 at edbhauwtonadtdcshapdpesifioroad by tantt sybtemgis ddsclopgdr. The

sixth Viem’pOiﬁﬁiéh§i§h9£5§§fg'B?egeéﬁbfdkﬁg.Efﬂetfgg transferring IC

devices to be tested from a supply area to a test head

area and from the test head area to a discharge area. The
automatic handlér includes a test tray for loading the IC
devices to be tested in which the IC devices to be tested
are aligned in the test tray with a shorter distance with
one another than a distance between test confactors in the
test head area, a pair of positioning stoppers provided in
the test head area along a moving direction of the test tray
in which the positioning stoppers are spaced by the distance
equal to the distance of the IC devices to be tested in

the test tray. In the automatic handler, the distance of
the contactors is adjusted to an integer multiple of the
distance of the IC devices to be tested in the test tray.
One of the positioning stoppers contacts the test tray to
determine a first position for testing the IC devices in a
first line in the test tray, and then the test tray is
transferred until other positioning-stoppefs contacts the
test tray in a second position for teéfing the IC devices

in a second line in the test tray. The test tray is then
transferred to the discharge area. Another aspect of the
automatic handler is provided with a groove on the test tray
to increase a number of test position for the test tray.

The groove includes an end surface which engages with the
positioning stoppers.
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tray stoppers are provided at the stop position intervals along the noving
di.rection of the test tray corresponding to the first and the second stop

positions respectively so that 30 each of the two stoppe%s—eaﬁ—ue
controlled to be projected on the test tray path or to be rfanyesuisHE tefReed

test tray path, engaging parts which are to be engaged mnth
stoppers in the state that one of the two stoppers is Thlxun“
repl acenent sheet Date: ,

(a)



projected on the test path are provided on the test tray at the—two—tine_
interval of the distance between the stoppers along the miuisBgediat BSG) kQ (g
the test tray, the nunber of the engaging parts is one sec B &ce
nunber of stop 5 positions, and the test tray is stoppegmmg’ﬂﬂ m"te
stop positions by alternately controlling the stoppers to | n -
the test tray path. BRI EF DESCRI PTI ON OF THE DRAW NGS 10 Figure 1
is a schematic view showi ng the second enbodi ment of the automatic handl er

in accordance with the present invention. Figure 2 is a schematic view of
an automati c handl er

I
o 3 “ SEER
T L n ] ]| 9 %a[:]EJEJ
= @ézzﬁﬁiﬁﬁﬁf 25 JEEEE
R TeRe lRad adE
— [BEEE~ |EEEE o5 2GS
< |25E IBEEE 28 BEEE -
! E g sltstsls ggl  [@oed
\"’E = |5 |51ala =ii=)
lEgeE - BEEE ~———
18588~
No———— — - \e——m——— N Ne——
g S 3 =
o a
‘; < o m __i) f@ﬁog
- o EgEJ'EJCJ ::ES EEEB
 dgee JEEE g@@ i SEiEE
{EEEE BEREl EEEEl legeE
“EEEE BEEE lEER AR
. ~lEEEa e - EEEE e
NN NN
—[EEEE . [HEEE . §e0E BB
\uﬁgag\ﬂ3§§§¥*@Q@~\.
e _%QJEJ’,Q —— o
Nt N N N
~N R —_ ~ ~
<o S =, N =
Le



for explaining a situation where test trays stop at four—{4)-15___

positions in a test head area in the second enbodi nent oﬁhg £ esen o
invention of Figure 1. Figure 3 is a schematic view of they £ lacedt
of the automatic handler in accordance with the present inH [ g a
d
| C

situation where test trays stop at two 20 (2) positions
area. Figure 4 is a schematic diagram showi ng a test procedure of

devices in accordance with the automatic handl er of the first enbodi nent of
Figure 3. Figure 5is a plain view show ng the first enbodi ment 25 of
the present invention.
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Fi gure 6 is a perspective view for explaining the relationsti-p—between the

test tray and the positioning stopper in the first enbodi f
y p g pp makhe&m een Replaced

present invention. Figure 7 is a diagram show ng an exanpl
conventional automatic handler for an IC test system Fi gu ﬂ[’(m
schematic view showing a test process for IC devices in th

Figure-9 i's a schematic view show ng a _

automati c handl er of Figure 7.

t est process
Fig- 4

/‘M.\, 207 A —
I ggun] MMMy

e i B

‘5) O%0a

(C) : -U%U

FaTal DI
1] 2

(D) o 0000 = [UMMY

(L-D)

o O T R




for LLC devices in another exanple of conventional automatic handler. 5
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Preferred enbodi ments of the present
invention will be described with reference to the draw ngs. F|gure 5 shows
the first enbodi ment of the present invention. FlgureTﬁsﬂ$

showi ng an automatic handl er corresponding to a 10 t ﬁtﬂﬁi H of
an | C test system The test tray 20 having the I1C deV|c st ed
is placed on the belt conveyer 18 which is driven by the nDtor 17 as in the

same manner shown in Figure 7. In Figure 5, in addition to the
conventional. stopper 11, the second stopper 12 is al so

Fig. 5




T

15 provided in the test head TH along a noving direction of the test
tray 20. The distance D between the second stopper 12 and the fF{gLH
stopper 11 is adjusted to be equal to the distance y between the ﬁﬂjatengﬁ

| C devices 16 to be tested in the test tray 20. The |IC devices 18stsg be ™~
tested in the 20 test tray 20 is arranged in a nmanner discuSsg% %B@mR
respect to Figure 9 where the spacing y between the |IC devices is W/]]}m

to the m ni mum possi bl e value. An operation of extension and with
the projection in each stopper is controlled independently. 25

Figure 4 is a schematic diagram show ng a test process of the IC devices 16
to be tested according to the automatic

0

30

Fig. ¢



handl er of the present invention. In the exanple of Figure 4, eight (8¢ 1C
devices 16 to be tested are arranged in the test tray—20."""Nanely, the

devices 16 to be tested are 30 aligned in the test. ty,aphetHs
spaci ng between the adjacent devices is reduced to the

packagi ng density of the IC devices 16 to be tested. Thg} ces
16 to be tested are aligned with the spacing 12 y in est tray 20
whose length is L.

C
Athe
of




The ,test tray 20 is noved fromthe supply area SU to %+mr11rT’7ﬂ§55—§FFa TH
until it is st opped by the stopper 11 provided in the ﬁﬁg%ﬂhﬂ&d iﬂi
shown in Figure 4A. 5 Then the test tray 20 is presse

exanpl e, for acconplishing the electrical contact bet memﬂ‘\m
contactors in the pin electronics of the IC test system ' C devi ces
16 to be tested as shomn in Figure 4B. AT this tinme, only the |IC devices
of the odd lines in Kf - tray 20 are electrically connected and
tested as shown by tH#e! ad d Ilnes of Figure 4B. This is because the test

contactors in the pin electronics in the test head TH have the m ni num
di stance x which is different fromthe m ni num

sy TH
— —

20
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di stance y of I1C devices in the t

X between the adjacent test contactors is greater than t
bet ween the adjacent |1 C devices 16 aligned in the testT

the distance x in the test head is adj
that the I C devices in the every other lines in the test

in this exanple,

est tray 20.

be electrically connected with the test head.

the | C devices odd i nes,

Lbualﬂyk,Lhe~%5*’”fﬁEfance

A

ef ore,
y to
0 can

After finishing the test for

t he protru3|on of the first stopper 11 is

pulled in and tEhegest tray 20 is transferred to the right hand side until

It is stopped by the second stopper 12 as shown in 25

test tray 20 is then fixed by the projection Flgure 4G The
5V TH THZ
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of the second stOpper 12 in the appropriate pOS.I'tIOI’lTI'iﬁ i%ﬁ@fﬂ%ﬁ%%m sheeh,
'TH As stated above, the spacing between the first stopper 11 and the
Second stopper 12 is D which is the sane as: dlstancepuupe the I C
devices 16 in the test 30 ~trays 20. - Thus, when the tegrﬁﬁngb

transfers from theyfoualrre! GVSIEROYOR 46)Td | T OfEb S ity (P gure 4.

‘the IIC devices in
'contactors in the $?QﬁPIN§aMEGHANISM 3HD TEST TRAY TRANSFERRING

METHOD FOR AUTOMATIC HANDLER OF IC TEST SYSTEM

5 _FIELD OF THE INVENTION

The present 1nvention relates to -an automatic handler

"'of,an_IC test system that transfers_IC dev1oes to be tested,
| from-a supply area to a test head area, then to a discharge
" area, which is capable of'minimizing time for switching a
10 test tray to a next test tray (referred to as an index time)
- to start the device test for the latter test tray after the
device test for the former test tray is completed, more o
particularly to a test tray positioning stopper mechanism
for automatic handler to increase flexibility and a choice
15 of the number of IC devices to be tested simultaneously, and
~ “to a method for transferring the test trays to a test head
'area,and fortdischarging them therefrom. .

BACKGROUND OF THE INVENTION
20 - .In general, an IC test system performs an IC dev1ce

test by electrically contacting IC devices to be tested with .
. test contactors in pin electronics or pin cards provided in |
a test head area to supply test signals to the IC devices
and receive the resulted outputs from the IC devices. The
25 “resulted signals are compared with expected signals to
determine whether'the outputs from'the.IC'devices are
acceptable or not. .' ' _
Hence, an automatic handler transfers IC dev1ces to be
tested from a supply area to a test head area. After the _
30 | test, IC devices that have been tested are transferred from
test the head area to a discharge area and’ are sorted
E according to the test results. During these times required
for transferring the IC devices, the test cannot be



. »

E " This _
At this position, the I1C devices in the even lines in the tlseéhe f‘?pﬁpefﬁﬂfﬁrséeet

electrically connected with the test coEtactors of the pin electronics in
~the IC test systemand tested thereby. ~~Therefore, in tP¥efits 3Pp@gi tion
which i's 5% determined by the first stopper 11, the I1C deviceS 16 in"the

odd Ilines inﬁéy? dnan 0 i on whi ch
- is determ ne by?kﬁgas%{:r?r?d%gt géﬂéé‘sgtt% p ge%tbét&ﬁgég‘&l%@t&‘ﬂfi tg even | ines
in the test thwir2positiarestish. respect rtesobntacaltdrsofint bke eteﬁtt he&jii | C

devices in- 10 est tra 20 c ed after ape cess of Flgure'
AT LpBbEL |

4C. . Then, dthch%Q%x1qun eb% copdacte DEnd t he
test tray 20'ﬁhisttaﬂﬁ§ﬂ§ﬂftim59 ifee, an index time, is desirable since

5 the 1ndex time is useless for the IC device testing Hence,
there is a need to minimize the index time in an automatic
' .handler._ ' , _ |
- Figure 7 shows a conventional automatic handler for an
IC test system. ‘As shown, test trays 20 are used as means
1d - of transferring IC devices 16 to ‘be tested in the Ic test
o system. A plurality of carrier modules 30 are maintained in
a floating state in each test tray 20. An IC device 16 is
| mounted on each carrier module 30; The test trays 20 having"
the IC devices 16 are arranged at the supply area SU. IC -
15 devices'16 are then~transferred to the test head area.TH |
| while being maintained on the test tray 20. At the test
head area TH, the test tray 20 is carried on a belt conveyer
18 by a dr1v1ng power of a motor 17 untll the test tray is
stopped by a projection of a stopper 11. o '
20 . At the test head area TH, the test tray 20 is
positioned and fixed by the stopper 11. Then, the IC
- devices 16 are pushed downward, for example, for the
-electric connection with the test contactors of the pin
.electronics (not shown) provided at the test‘head in the IC
25  test system. The IC devices 16 keep electronic contact .
with the pin_electronicS'in the IC test system'dnring the
testing. Recently, a plurality of test head'areas are
provided for perfOrming simultaneous'testing of IC devices =
mounted on a plurality of test trays. The test tray 20 is
) 30 then transferred to the discharge area DI ‘where the IC
' devices 16 are class1fied depending on the test results
Figure 8 is a schematic ‘diagram showing an example of

test process in a conventional automatic handler. In the



di scharge area DI. In this process, the transfer di stan%éséeﬁ?éa‘ieér&"f@hayf
15 20 between the second position and3the di scharge area s.(L-D) as-
shown in Figure 4D. Wen the transfer Speed of the tRate:t €3 is's, the
index time is: t3=(D/s+(L-D)/s)=L/s The index tine per device per is 20 -

t'3=(L/s)/8 Hence, .the index deyice in this | e. can be reduced' -
to a( hal12 of t9¥ANDLR ?W%&WE%SFB%aé’A’a@SRﬁt?’EE Havan Zp?gf Crleydces 7 or 9

|n which the iflaeatbd®in el 48st! frd'R0R0OYR FIAIR GeabdF dfaliRpt S

perforned in two
. devices are w1dely used and thus a larger number of IC

dev1ces, such as eight (8) IC deVices can be arranged in the |
5  test tray 20 according to the actual dens1ty of IC devices |
as shown in Figure 8A. However, the minimum distance
.between the device contactors along the moving direction of
the test tray in the test head is limited to x 1n Figure 8A
because of the 1im1tation in a packaging dens1ty of pin
10 electronics in the test heads. Therefore, as shown in
Figure 84, since the test contactors 1n the pin electronics
of the IC test system cons1st of mechanical and electronics
parts and thus require a certaln size and space which
determine the distance X. _
15 Hence, in the example of Figure 8A, four IC dev1ces 16
'_ are arranged in a length L of_the_test tray 20. The test
ytray_20 is shifted from the supply area SU to the test head
~area TH. 'After the test'tray 20 is_transferred to the |
~ stopper 11 in the test head area TH, each'IC device 16 is
20 electrically contacted by,the'pin electronics'(not shown) as
. shown in Figure 8B and'the'test_is initiated. After the
. test, the projection of the stopper 11_withdraws so that the
 test tray 20 transfers to the discharge area Di As a
result, the test for the IC devices in the next test tray
25 can be ready. An 1ndex time is defined as time required for
o discharging a test tray in a test head area and placing a
" next test tray to the test head area. In short, the 1ndex
time is-approximately equal to time required for moving a
_ --test tray by its length L along the moving direction. ‘Thus,
30 the index time tl is given as t1 = L/s, where s is the o
mov1ng speed of a test tray 20. The 1ndex time per deVice
t1' is given as t1' = (L/s)/A.

Figure 9 is a!schematic’diagram_showing an example of



25  steps, i.e., by dividing the IC devices in the olfls is thesrepiarement igheet
even lines in the test tray 20. However,4 based on the inventive features
~ of the present invention, the test can b& d|V|ded||n(D5@re¢{# %ﬁ@ when
- even smaller IC devices to be tested are arranged iln the test In

T T L
t he sane as. thatondt:tdnhahd:lelem das the ehanprestoft Fagure 9, the IC test
| system includes two test heads TH1 and TH2 As shown in
_ Figure 9, eight (8) IC devices 16 are arranged in the test
5 tray 20. The spacings between_the IC devices to be tested
| are y where it is assumed that X/2<y<x. The IC dev1ces 16
to be tested are arranged in the way that the spacing y
between the IC devices 16 to be tested are minimized to
the limit of the packaging dens1ty of the IC devices 16
10 in the length L'of the test tray 20. In contrast, as
discussed above w1th reference to Figure 8, the distance
x is determined by the density of the test contactors in
-'the pin electronics which is larger than that of the 1C
_dev1ces. _ _ '
15 .As shown 1n Figure 9A, the test tray 20 is transferred
| from the supply area SU to the first test head THI by the
transfer system such as shown in Figure 7, The position of
the test tray isgdetermined by_the stopper 11: provided at
the’first test head TH1 by the transfer systemr Then, the
20 IC dev1ces 16 on the test tray are electrically contacted
with the pin electronics in the test head area so that the
test is initiated. Since there is a limitation in the
density such as in the pin electronics or pin cards in the
'test heads, and thus the plurality of test contactors in the
- 25 pin electronics have a greater spacing x than the spacing y
~ of the IC devices. 16 to be tested, not all IC devices 16 in
the test tray 20 can be 51multaneously tested. Therefore,
for example, at the first test head THI, only the IC dev1ces
16 of odd lines in the test tray 20 are electrically
| 30  contacted and tested. This is shown in Figure 9B by the
| shades of the correSponding_IC devices 16 in the test trayiy
20. o .
After finishing the test for the IC devices 16 in the



' This js the replacement sheet
14 Further, the nunber of steps or the stoppers can be |ncreage ' _

arbltrarlly according to the relationshgp between the spaci inthe IC
devices in the tray and the spacing of the pin. elecﬂkﬂa:cdﬁﬁ% test .
head. Even if the number of 5. st opper s and thus the steps for testing

the IC d be tesf ed |tered, the index tj
the sare wa o 3% P Bt S gl b5

creased in

© SODERR NI 3% Fhe b ton T

i ncreasi ng t higedy! mimar 1§fdéﬂ%dtfeapaﬁd Sthé ﬁela%t thi¢ =0 Q.l%p%f-ﬁn@Péﬁ‘édOtBe

aligned in the direction to whi.ch - the test tray is transferred.

Fi gur e 6 shomtherse@mﬁptestfhetaﬁe‘l‘ﬁasas tstwnzonaﬁneunee 9C.

The test

10

15

20

25

30

tray 20 is positioned accurately at the second test head TH2

by the stoper 112. At the test head area TH2, this time,

only the IC dev1ces 16 of even lines in the test tray 20 are

electrically contacted by the pin electronics in the second

test head TH2 as shown by the shaded lines in Figure 9C.

Slnce there are two (2) test heads TH1 and TH2 are

'_prov1ded in this example and both test heads can perform the'
‘test simultaneously, it is possible’ for the second test head

TH2 to test the IC devices in the even lines in the test
tray'ZOiwhile"the first test head THI simultaneously tests
IC devices in the odd lines in the next test tray. Thus,
all eight (8) IC devices 16'to'be tested in the test tray 20
can be tested in the manner described above by allocating
the IC dev1ces to the first test head TH1 and ‘the second
test head TH2. After the test, the projection of the _
stopper 11; at the second test head TH2 pulls back, and the |

test tray 20 is transferred to the discharge area DI as

shown 1n Figure 9D. L
In this situation, when the transfer speed of the test

 tray 29 is expressed as s, the 1ndex time in the

simultaneous testing performed continuously as above is:
= 2L/s. o T |

_'In this case, although more devices can be arranged on a
'test tray by making the device spacing y small, the index

time becomes larger. The index time'per device t2' can be

‘calculated as '

t2! (2L/s)/8 (L/s)/u,
and this is the same as 1n Figure 8A
As described above, in the prior art, the number of

devices arranged on a test tray cannot be increased w1thout _



positioning stoppers 11 and 12. In this exanple, the E*B'Bppéhe neplageineriiasheet
st opper .12 are distanced by a pitch D amglare arranged on a stopper body 13.
The prOJectlons [err] 15 and [err] ofmthe end of thgy p j 6%6 and 12,
-respectively, are driven |ndependently from each other The ? ?t ay 20 is
provided with, for exa 64 carrier | es .3Q so,}hat 64 IC devices to-
be tested can B@P'F%%’d&j%ﬁ {Rdex ’o?‘%hﬂ“tsdrlp 8F HHURIPEL 98Vicehe test
20 - tray 20chafo® dd decpbhéége 14 and is transferred to the moving:
direction Qin Figure 6. In the test area, the flat surface 14 neets mnth
-the projection [err] of the stopper 11 or the projection [err] of the ..

stopper 12 50 siihrt Wk THE INVENTION

5 . Therefore, it 1s an object of the present 1nvention_

to provide an automatic_handler for an IC test system -
~ which is capable of'minimizing.the index time'reqnired
for transferring the test trays having.IC devices to be
tested by unlquely arranglng a plurality of stoppers for
10 p051tion1ng the test trays.
| | It is’ another chect of the present invention to
.prov1de an automatic handler for an IC test system which
is capable of min1m121ng the index time for transferring'
- the test ‘trays by prov1d1ng a plurality of stoppers
15 | corresponding to a s1ngle test head of the IC test system
' .to determine a- plurality of positions in the test head
area.
It is another object of the present invention to
_ _provide an automatic handler which is capable of increasing
20 the number of test positions for the test tray by providing.
a groove on the test tray which rece1ves and engages with
prOJections of the stoppers.
It is a further object of the preSent_invention_to_
‘provide an automatic handler.for an IC test sYstem which is
25  capable of minimizing the index time without increasing
mechanical parts or spacing in the handler. |
It is yet_further object of the present invention to
provide-a test tray'transferring'method for an automatic
h handler of an IC test systenm which is capable of reducing
30 the 1ndex time per dev1ce by employing shorter device
| spacing y than device contactor spacing X w1thout 1ncreas1ng |
the index time. This could be achieved according to_the
presentfinvention characterized in that the test tray_is



This is the replacem
appropriate p05|t|ons of the I1C devices to be tested . is 25 (ﬁ? %?é&heet

with respect to the pin electronics in ghe test head. Thus, t aest tray
20 can be stopped at two positions di'st@nced by t he plf?aiﬁ-Dl bhebt est -
head area. The first positioning can be acconpl i shed when the prOJectlon

[err] of 30 sﬂbb?edtéﬂﬁlﬂralltyohfﬂt%heﬁhﬁtfaﬁiiﬁtéryaieof4an 'Ehggsrafter
e ra

testing the predeterm ned Iines of evices.on the test
proj ection [ er'ﬂru]ltﬁ-§1¢ eaff ddecarray tspacingppong theo traasfemeim'estibm ay 20

can furt her a%\f‘atﬁgsde\?icerseto be tested on the test tray in the test’
' head area, and at each stop pos1tion of the test tray, a
5 ~ different device on the test tray is tested. :
' According to'the first aspect'of the present invention,
IC devices to'be'tested are arranged in the length of
the test tray to a limit of their dens1ty After being
transferred to a test head area by a transfer system, the
10 test tray is pos1tioned by a first pos1tion1ng stopper.

' The IC devices in a predetermined line in the test tray are
electrically contacted with contactors in pin electronics of
the test head area and the IC test is performed. At this

. point, only the IC devices of odd 11nes, for example, are

15' : electrically contacted and tested at this first step s1nce |
the spacing of the contactors 1n the test head 1s larger '
than that of the IC dev1ces in the test tray.

 After the test for the IC devices in the odd lines, a-.
projection of the first pos1tioning stopper is retracted so

20 that the test tray is transferred to the'next position where
it is positioned by a second stopper. At this second
step, only IC devices of even lines in the test tray are
electrically contacted ‘With the contactors in the pin
Velectronics to proceed the IC test. Thus, when the test

_25 "-tray transfers from{the first Step to the_second step,
the test tray transfers the distance D nhich'is_the
distance between-the-first stopper and'the-second stopper{
This distance D is also identical to the spacing between
the IC devices in the test tray . ' |

30 | ', - After the test, a projection of the second stopper at

' the test head area is retracted and the test tray advancesl
to a discharge area.' In this case, the transfer distance _
of the test'tray is (L-D). Thus, the transfer dlstance of”



This is the repl acement sheet 15 direction Q The fIEﬁ'SéﬂJfﬁeaiﬂwlé’c@nﬁnttsHS:
test tray 20 then neets with the proje%}ion [err] of the stopper 12, mhlc%
determ ned the second position of the +est tray 20 O-TD*'B {]Seégw ad area. 5
. Figure 3 shows an arrangenent of an autonatic handl er tor us than IC
test system havi ng tm% test heads (test ch n?g;g%'THl and TH2 for testing:
the | C devicekh® {est Frayis & t conpared, Lo h¢ CHYSHLaPNahe| udes

| stoppers Lerrdrddithebnt| Hnidif conkFiotesd teadrddliot R o?! BRECHrRadxer 11 and
. time. : ' , SO . L
Aqdording to'the'second_aspect of the present |
) inventidn,_a groove 'is prOVided on the_tést tray td receive
the positioning Stqppers'therein. 'The.grodve has a o
predetermined length ihélﬁding an end surface thé distance
- of which is an integer multiple, for example, twice as long
as_the'distance betweeh the positioningﬁstopper$. 
10 There can be several gfooVes on the test tray and at
least one stopper is heedéd. CbnseQuently,_the number of
possible test positiohs_fbr the test tray is increased to
the number Of_grobves'multiplied-by'the'nﬁmber of stoppers.
_Thué, by setting the distance between.a flat surface in
15 *the ffont of the test tray and the end surface of the groove
| 'Tas twice as long as the distances between two stoppers, the
total test positions for the test becomes four. '
 In the test tray transferring method of the present
invention, there,are'several view poinfs as described below:
20 ' '.The first view point is characterized in that the |
stop prition interval of fhe test tray is.equal to the
array spacing, each of:the intervals of device contactors of
'the test head_apea along the transfer direction_is n times .
(n is an integer equal tp'or'greatef than 2) of the device
25 array spacing, and the number of positions where the tést
tray stops is n. | J . |
'.The second-?iew_point'is,charaéterized in that each of
the stop position intervals of the test tray'is p times (p
is an infegéf equai to_or,greéter'than 2) of the device
30  array spacing, the number of test head areas provided along
a moving direction of the test tray is p, and at each
initial stop positidﬁ of ‘the each tést héaé area, differeﬁt,'
‘one of first'p lines of devices along the moving direction



10 for the second test head THZ2. In each pair of'migug mbcra I&bémeﬁﬂﬁiéet

stopper is separated by a distance D fromthe other. A pair pl ural

position sensors [err] .and [err] are aﬁso provi ded i n eacgg %ahead for

nDnltorlng t he novenent. of the test trays 20. In. t hilatesy | t hough nof
shown, the 15 ntac%prs the.p ectronkis i n e ch. of the test

heads THL ancPlerr?ehieigo 1&YalFRY ‘?H%&ﬁgﬁ B, Ko af‘a‘%‘eent é&ﬁflactors by - .

a di stance Whpedpectibely. times |arger than the distance D between the I-C
devices 16. Thus, in the first test head THl, four Ilnes (A, C A 20  ©
of IC devices in {The thind vigy poiny di ist thessaaend: viee paigit abnve, -

~determ ned bycl{a?*pac%???@d il thdt §l§l§"’ih’de9'v§igo’f ech%adevme contactors

5 along the moving direotion of the test tray is p*n times (n _
| 1s an 1nteger equal to or greater than 2) of the device '
- array spacing and the number of stop positions of the test
tray is n. - | | |
-The fourth view p01nt is characterized in that test
'10. tray stoppers are provided correspondingito the respective
stop.pOSitiOns so that each of the stopper can be controlled
to be projected on the test tray path or'to'be removed from
the test tray path, and said test tray is stopped at each of
the stop pos1tions by controlling ‘those stoppers.

15 - " The fifth view po1nt is characterized in that a test
tray stopper is provided corresponding to the'first stop _
'position so that'the stopper can be controlled to be
progected on the test tray path or to be removed from the
test tray path, engaging parts which are to be engaged- w1th

20 the stopper in the state that the stopper is projected on
. the test tray path are provided on the test tray at the stop
N position intervals along the moving'direction of the test
tray, the number of the engaging parts is'equal t0'the
-number of the stop positions, and ‘the test tray is stopped
25 at each of the stop positions by controlling the stopper.
| The sixth view p01nt is characterized in that two test
tray stoppers are_provided at the stop position intervals
along the moving direction of the test tray corresponding to
the first and the second stop positions reSpeCtively so that

30 ~ each of the two stoppers'can be controlled to be projected
on the test trayjpath.or to. be removed from the test tray _
‘path, engaging parts which are to.be'engaged with.one of the

'two_stoppers in the_state'that one.of the two stoppers is



Then, also in the test head THL, another four |inesTkiB,is e Ebpl@enﬁnt sﬁﬁt
devices in the test tray 20 are tested 3P the position determ ned by &

stopper 12, as shown in Figure 25 3b, which'is te t di stance-
fromthe previous p03|t|on hbnely, inthis exarrplslljﬂltL F??%Jé??ces are

tested in the first . te ead THI1. e test tr i,s then transferred to
the second teBYOjﬁqudTﬁé gg (%ﬁﬁﬁnpﬁﬁ FﬂEﬁuﬂ§9V§§¥%. :ﬁ}e tFﬁt #ﬁ? ond t est

30 head THghe fie timBesntdnva® oF. tke difstafceevétiseri Rhehstamsdrst ray 20
‘are first tested at the position deternined by the stopper 112 as shown in

Figure 3c. TRALNE éﬂ@omPHi@&éﬁg‘@@&ﬁﬁnt‘é%ttl’l%a?QS‘Fl-Ef‘aYan ReRumbrR afi nes (F,
H F.-H of 'Ehékaﬂgaiing parts is one second of said number of stop

5  positions, and the test tray 1s stopped at each of the ‘stop

__U-

: p051tions by alternately controlling the stoppers to be
-p051tioned on the test tray path

BRIEF DESCRIPTION OF THE DRAWINGS

- 10 _' Figure 1 is a schematic View showing the second

'embodiment of the automatic handler in. accordance with the :
present 1nvention.
Figure 2 is a schematic view of an automatic handler
for explaining a situation where test trays stop at four (4)
15 pos1tions in a test head area in the second embodiment of
| ~ the present 1nvention of Figure 1. ' | _
Figure 3 is a schematic v1ew of'the'first embodiment of
'-the automatic handler in accordance with the present ._
1nvention showing a s1tuation where test trays stop at two
20- (2) pos1tions in a test head area.
Figure 4 is a schematic diagram showing a test |
. procedure of IC devices in accordance with the automatic
handler of the first.embodiment of Figure 3.
' Figure 5 is a plain view showing the first embodiment
25 of the present invention. | '
Figure 6 is a perspective v1ew for explaining the
'relationship between the test tray and the positioning
stopper in the first embodiment of the present inyention.
Figure 7 is a diagram showing an example of
30 -conventional automatic handler for an IC test system.
Figure 8 is a schematic view showing a test process_
for IC dev1ces in the conventional automatic handler of

_ Figure 7. - : o : T



16 Date: in the test tray 20 are tested a ﬁd&heﬂtsheet'
determ ned by the stopper [err] as shown in Fi gure 3gﬁgmgfgﬁ§$i shifted by -

the di stance D fromthe previ ous p05|t|oﬁl Thus, in this egaﬁﬁLg a total
of 64 IC devices are tested in the first™5 and seDatad t & &s TH1 and

TR oS ko Rutled 4R Soipatis Uik %‘?‘aﬁ‘?fvécﬁ%ctirr’%g?tﬁ%%n”pi R
devices to befbeSIeCBéVﬂte@hQnpanother example of conventional automatlc
handler.

5. DETAILED DESCRIPTION OF THE INVENTION
Preferred embodlments of the present inventlon will be

_'descrlbed_with reference to the drawlngs. Figure 5 shows _
.the'first embooiment of the present'inventlon. Figure 5 is .
, a'plan-view showing an automatic_handler_corresponding to.a
10 test head area TH of an IC'test systen, ‘The test tray 20
© having the IC devices 16 to be'testedjis placed.on the belt
conveyer 18 which is driven by the motor 17 as in the same
.manner shown in Figure 7. In Figure 5, in addition to the
conventional stopper 11, the second'stopper 12. is also
15 provided in the test head TH along a moving direction of the
test-tray'zo. The;distanoe D betneen the,seoond stopperijz"
and the first stopper 11 is adjusted to be equal to the
_'_distance y'netween the adjacent IC devices 16 to be tested
in the test tray 20. The IC devices 16 to be tested in the
20 test tray 20 isgarranged in a_nanner discussed with resoeot
to Figure 9 where the spacing y.betWeen the IC devices is
_decreased ﬁo the minimum possible value. An operation of
. extension and withdrawal of the projeotion in each stopper
is controlled independently
25' . Figure 4 is a schematic diagram showing a test process ,
| of the IC devices 16 to be tested according to the automatic
handler of the present invention. In the example of Figure |
4, eight (8) IC devices 16 to be teSted are arranged in the
ltest_tray 20. Namely, the IC devices.16-to be tested are
30 aligned in the.test tray 20 such that the spacing between
the adjacent devices is reduced to the minimum in terms of
packaging denSity of the IC devices 16 to be tested. Thus,
" the IC devices 16 to be tested are aligned with the'spacing



el ectronics is greater than the exanple of Figure m@gﬁ@mcemm@eebn

- be carried out in a simlar manner by iRgreasing t he"'nunber of stop ;
'positions in each test head. Such an ifRefrease of stop pog&k%l's S
‘possi bl e by providing the correspondi ng nunber of sPgi@ser the direction

where the te r : ' quWE I aalk fq] owi ng probl em occurs 15
I n such nodi i%ét?%%%\%g(ﬁg?¥,_2 he \r%n%gégg? fsgt'(%‘p’)_ positions nmay be limted
. since the nunber The stemtperayh2@eis mobvedi fisomecthed sappby direal §U téne of the

reasons is_t%ﬁ% %he i.ncrease in.the . USEe[ of stoppers, .causes an jncrease
hAg .

of correspon ﬁ%’&ﬁ%ﬁ_ﬁ%éF%aﬂs}‘ yb‘%-‘“?@ﬂ?&ﬁi ¥, bhe Stopger 11|
- increase the ppwgiaéd il AheOtesthedd AFBL PH Y EBUn in Figure 1A

5 Then_the test tfay 20_is.pressed_dcwnward,'for example, for
accomplishing the electrical cbntacf betweenfthe test
| contabtors'in the pin electronics of fhe IC test s&stem and
the IC devices 16 to be tested as shown in Figure 4B. AT
this time, only the IC devicés of the'odd iines in the test
10 - tray 20 are electrically-connected and tested as shown by
the shaded lines of Figure 4B. This_is'because the_test_
contactors in the pin_electronics'ih the_tést head TH héve
the minimum distanée X which is different from the minimum
distaﬁce y'of'IC devices in the test tray 20. Usually, the
15 distance x between the adjécent test contactors is greéter
than the distahce '} bétweén the adjacent IC devices 16
. aligned in the test tray 20. Therefore, in this example,
the distance x in the test héad_is ad justed to be x=2y to
that the IC deVices in the every 6ther lines in the test
20 tray 20 can be électriéally connected with the test head..
| After finishing the test for the IC devices in the odd
lines, the prdtrusion of the first stopper 11 is pulled in
and the test tray 20 is transferred to_thé right hand side
until it is stopbed by_thefségond stopper 12 as shown in
25 Figure 4C. The test tray-zo is then fixed'by_the projection
of the second stopper 12 in the appropriaté position in the
test head area TH. As stated above, the spacing'between the
fifst,stopper 11 and the second stopper 12 is D which is the
same és diStancé y between the IC devices 16'in_the test |
' -30 trays 20. _Thus; when thé test tray 20 transfers from the
- first step (Figure'hB) to the second step (Figure uC),'the ' _
IC-dévices in the even lines are positioned'to cqntaét with
the contactors in the test head TH. '



~enbodinent- is that, int

.Figure 1 shows the second enbodiment of the present iWhnisithe replacément stzee
to increase the nunber of stop p05|t|oqg W thout increasing the nunber of
" _stoppers.  Figure 1 shows an exanpl e i n<which four (4) stop qgﬂngﬂps are 25
establ ished for each test head. In this exanple, theDE5§|t|

11 and 12 “th t hy the first, enbodi ment b
o S o et e AR TR BN BRECA B iGeb R o B P hed 0 07 O
The..maj or di f {ies ejese bﬁaﬂe@m atz*éeeneéﬁﬁiﬁnydbaﬁﬂéceéui Witd §R6 opht30

)

enbodi nent , - is provided with a groove 21 on

the test traycomtackorscef khe rPé-ns?éQ?)'@?@lPﬁ dndthe Ih&estnsystemr apdoove 21
s p03|t| Onedtégtédq%hﬁkgﬁyOf Therefore, in the first position which is

5 | determined by the first stopper 11, the IC devices 16 in the
. .0odd lines in the test tray 20 are tested and in the second
pos1t10n which is determlned by the second stopper 12, the _
IC dev1ces 16 1n the even lines in the test tray 20 are |
tested. As a result, all of the e1ght_(8) IC devices 1ne
10 the test tray.éb can be tested after. the process of Figure
4C. Then, the pfojection of the second stopper 12 is
Wwithdrawn and the test tray 20 is transferred to the
discharge area DI. ,'h
- In this process, ‘the transfer distance of the test tray
15 -20 between the second p051tlon and the dlscharge area DI is
- (L-D) as shown in Figure 4D. When the transfer speed of the
test tray 20 is s, the index time is:
£3=(D/s+(L-D)/s)=L/s |
~The index time per device per is
20 t'3=(L/s)/8 _ .
| Hence, the 1ndex time per ‘device in thls example can be
reduced to a half of that in the oonventional automatlc
‘handler of Figures 7 or 9 in which the index time is L/Us.
In the above ekample;'the IC test is pefformed in two
25  steps, i.e., by dividing the IC devices in the odd lines and
| in the even lines in the test tfay 20. However, bésed on
the inventive features of the present invention, the test _
‘can be divided into three steps when even smaller IC devices
_ to be tested_ereparranged-in'the test tray. In such a
30  situation, the number of stoppers to be providedihiliﬁbe
" increased to three each of which is apart from one another
"by the_diStance_the same as that of the IC devices in the
test tray. = | o | |

g stoppers -. .



the test tray 20 which.is in parallel to the tray nogg i
replacenent sheet 17 Date: direction. -The end surface %% EP eegﬁg%gge

has an accurate distance D fromthe flaﬁ surface:- 14 of the ﬁg % ray 20,
which is, for exanple, two tinme as Iong as the di st ddate: bek2nbb t he

zltoglrogf .rf,nléf and 12Fur%her, the numl::rérf gi‘ts?teerpsr %];'etﬁ etotp%e'r:"sggar(1a blé the
o increased arbitrarily according to the relationship between
the spacing in the IC dev1ces in the tray and the spacing of
-the pin electronics in the test head  Even if the number of
5 stoppers and thus the steps for testing the IC dev1ces to be
~ tested is altered, the 1ndex time can be increased in
the same_manner.as describelin_the foregoing. The only
limitation in increasing the number of the stoppers is that
the stoppers'have to be aligned in the direction to which
10 the test tray is transferred | :, | .
Figure 6 shows an example of the test tray 20 and the
pos1tion1ng stoppers 11 and 12. In this example, the '
.-stopper 11 and the stopper 12 are distanced.by'a pitch D
_andare arranged on a stopper body 13. The projections Py
15 and Py on_the end of the Stoppers_11 and 12, respectively;
.are driven independently from each other. )
The test tray 20 is provided:with,_for example, 64
carrier modules 30 so that 64 IC devices to be tested can
be loaded in the seats of the carrier modules 30. The test
20 tray 20'has a flatbSurface_1u and is transferred to the
. moving directioan in'Figure 6. In the test area, the flat
surface 14 meets with the proJection P11 of the stopper 11
or the proJection P1z of the stopper 12 so that the
appropriate positions of the IC dev1ces to be tested is
25 --determined with respect to the pin electronics 1n the test
o head. S | ' L
Thus, the testitray 20 can be stopped_at two positions
distanced by the pitch D on the-test head'area._'The first
 positioning can.be'acconplished when the projection Pyy of
30 the stopper ll tonches the flatISurface 1&.'_Then, after
testing the predeternined lines'of IC devices on the test
tray 20, the proJection Pi1 is retracted in the stopper 1

80 that the test tray 20 can further advances to the



positioning the test tray at the 4 positions is expl%‘%@dmelfﬁpt&ﬁemem sheet
foll owi ng, the state where the prOJectlogi of the stopper 11 or 12 expands

't'o stop the test tray 20 is regarded as while t EJ &€ t he
.projection of the 10 . stoppér 11 or the stopper 1. re&rl. ?T to-allow the -

e ol opper 1SRRI BRI bR R BE oy VR AR,
the stopper 1imeEks mtbnthmmot]éetidnatPﬁubft‘atﬁe Istopperhe2] estidh- ay so as to
_tf'x the pos't'éﬁké@mQBeé Eié‘%%%ohéa36é¥%10§9§%t£he ngt tray 20 on the
test head area. o , '
5f . Figure 3 shows an arrangement of an automatic handler
- for use with an IC test system having two test heads (test
-chambers) TH1 and TH2 for testing the IC devices. . In this
arrangement, ‘the automatic handler includes stoppers 11; and
_ 12; for the first test head TH1, and stoppers 112 and 12,
10 for the second test head TH2 In each pair of the stoppers,
' one stopper is separated by a distance D from the other. A
. pair of plural pOSition sensors 15: and 152 are also
provided in each test head for monitoring the movement of .
the test trays 20. In this example, glthough not shown, the
15'. test contactors of the pin electronics in each of the test
' heads TH1 and TH2 have a spacing with respect to the’
ad jacent oontactors by a distance which is four.times larger
-than the distance D between the IC devices 16.
Thus, in the first test head TH1, four lines (4, C, A,
- 20 C) of IC devices in the test tray 20 are first tested at the
| - position determined by the stopper 11; as shown in Figure 3a.
-Then, also'in the test head THI, another'four lines (B, D, |
B, D) of IC devices in the test tray 20 are tested at the
_ position determined by'the stopper 12, as shown in Figure
25  3b, which is shifted by the distance D from the previo'us'
pbsition. Namely, in this example, 32 IC deVices are
tested in the first test head TH1.
‘The test tray 20 is then transferred to the second test
. head TH2 as shown in Figures 3c and 3d In the second test
30 Hhead TH2, four lines (E, G, E, G) of IC devices in the test
tray 20 are first tested at the position determined by the
stopper 112 as ‘shown in Figure 3¢. Then, also in the second
' test head TH2, another_four 1ines (F, H, F, H)'of IC devices



- | This is the replacement sheet
The projection of the stopper 11 I's turned OFF at the position A so that

the test tray 20 advances in the right %Q hand dH@&%REqE,%QEigtthe'flati

Surface 14 contacts with the projecti or—6f the stop _ est tray
20 then stops at the position B which is a distance D fromthe position A

- Posi.tion C At, t siti,on B,.the sto rr31.1s turned 5 the.
- stopper 12 i 1 Eﬁﬁgg égrawﬁgsare htt'ées%[‘)e @%‘t PR, Hﬂshtﬁen%l%tpﬁf@\mfé PL in the
groove 21 of ﬁﬂéesteﬁpeﬁ e 38 shde fﬁtighfeyséo WHI%ASis rvsﬁlfrteur spsfer
~direction until the end surface 22 of the groove 21 neets with

-u_prOJectlon ofthendistapeD from the pregiousapositiaien Thups i thhe posi tion
example, a total of 64 IC dev1ces are tested 1n the first

5 and second test heads TH1 and TH2. _ _

' In the example of Figures 3 or 5, when more dev1ces are
attempted to be tested in each test head or when the spacing
difference ‘between the IC devices to be tested and the pin
electronics 1s greater than the example of Figure 3, the IC

10 test can be carried out in a s1milar manner by increas1ng
the number of stop positions in each test head. Such an
increase of stop positions is possible by prov1d1ng the
corresponding number of stoppers in the direction where the
test tray advances. However, the following problem occurs

15 in.such modification. Namely, the number of stop positions
may be 1im1ted since the number of stoppers have to be
increased accordingly. One of the reasons is that the
increase in the number of stoppers causes an 1ncrease of
corresponding mechanical parts and drive mechanism which

20 will increase the overall size of the automatic handler.

| Figure 1 shows the second embodiment of the present
invention which is able to increase the number of stop

' positions without increasing the'number of stoppers. Figure
1 shows an example in which four (h) stop positions are

25 'established for each test head. In this example, the
poSitioning_stoppers 11 and 12 are the same as:the one used
'in the first embodiment and may be mounted.on_the stopper
body 13 as'discussed with reference to Figure 6. The ma jor
difference between the first embodiment and the second

30 embodlment is that, in this embodiment, it is provided with
a groove 21 on the test tray 20 to receive the stoppers 11
and 12 therein. The groove 21 is pos1tioned on_the side of -

.~ the test traY'20 which is in parallel to'the tray moVing



30 which is a distance D fromthe position B. Pnﬁgﬁgm'efepmcemmtpbgeftion
C, the stopper 12 is turned ON while t hgystopper 11 is turned OFF.  Thus, .
the projection of the 18 stopper 12 +s in the groovenﬁ%L I he test tray
20 while the prOJECtIOH of the stopper 11 Wi t hdr anBatef om e 3 oove 21. The

test tray 20 H? %%%cc{;’s p%gf e#fgﬁée?é oc}nt‘hgt hl‘oé gﬁn%agugf ace 22 of

t he. groove 21
accurate dlstanoe D from the flat surface 14 of the test

~tray 20, which is,. for example, two time as long as the
distance between D the stoppers 11 and 12. _
5  With further reference to Figure 1, the operatlon of
p031tlon1ng_the test tray at the 4 p031tions is explained.
In the following, the state where the projections of the
stopper 11 or 12 éxpands to stop the teSt tray 20 is.
regarded as ON, while the state where the projeotion of the
10 stopper 11 or the stopper 12 retracts to allow the test tray
| 20 go forward is regarded as OFF
‘Position A _ _
The:stopper-11 and the'stopper 12 are both turned.ON as
shown in Figure 1a. The projection of the stopper'11
15 contacts the flat surface 14 of the'test'tray so as to fix
~ the position A of the test tray 20. : '
- Position B | . _
The projection of the stopper 11 is turned-OFF'at'the
_ position A so that the test tray 20 advances in the right
20 hand direction until the flat surface 14 contacts with the
projection of the stopper 12. The test tray 20 then stops.
“at the position B which is a distance D from the pos1tlon A.
Position C
_ At the pos1tlon B, the stopper 11 is turned ON while
25 the stopper 12 is turned OFF. Thus, the projection of the
.stopper 11 is in the groove 21 of the test tray 20. The
test tray 20 moves in the transfer d;rection until the end
surface 22 of the groove 21 meets with the projection of the
stopper 11, The test tray 20 then stops at the pos1tion C
30' | whloh is a dlstance D from the position B. '
Position D _ . ' _
At the position C, the stopper-12 is turned ON_while '_
the stopper 11 is turned OFF._ Thus, the.projection of the"'



) . This is the
5 the stopper 12.. The test tray 20 then stops at the posﬁquWWQDhﬂheeh

is a distance D fromthe position C - T ef ore, e exaﬁi of Figure 1,
the four test positions each of which La—apart fro ok T the
.di stance D are realized by the two stoppers 11 and’ 12. The 10 I C

devices in the,corre n 05|t|ons e.test be tesfed
‘in each positPSRPPEY ?‘t%:g' Flg ﬁé é? ?J%etrhel%eﬁsﬁdg%/%ozﬁ bbé? e are
_turned OFF inpebgestich Tolfalﬂﬁéestdp}iert estwitmina% rPoh Nend Brook S head or
"~ the dlscharge area of the automatic handler. Figure 2 shows an

exanpl e of aullBRateRL AN &P weve= j{nhé;hgtbmﬁ&f?f‘aﬁdre%‘éiﬁm apkdli the est - t ray |
shown in F'gubﬁdlsurface 22 of the groove 21 contacts the projection of

5 the stopper 12. The test tray 20 then stops at the position
-.D which is a distance D from the position C.

Therefore, in the example of Flgure 1, the four test
positions each of which is apart from the other by the
distance D are realized by the two stoppers 11 and 12. _The'

10 IC dev1ces in the corresponding positions in the test tray
20 w1ll be tested in each pos1tion. After the test, the
stopper 11 and the stopper 12 are turned OFF in order to

'transfer the test tray 20 to the next test head or the
discharge area of the automatic handler._

15 - Figure 2 shows an example of automatic handler where
the stoppers and the groove in test tray shown in Figure 1
are used in the IC test system having two test heads (test

:'chambers) TH1 and TH2 for testing the IC dev1ces. In this
_ arrangement, similar to the example of Figure 3, the
20 automatic handler 1ncludes stoppers 11 and 121_for the
 first test head TH1 and stopperS'11z and 122 for the second
test head TH2. In each pair of the-stoppers;'One stopper is
separatednby a distance D from the'Other; ‘The IC devices to
~ be tested in the test tray 20 are also apart from one

25 another by the distance D. . | .

The test tray 20 is prcvided w1th a groove 21 and a end'-
surface 22 of the groove as shown in Flgure 1. The end
surface is distanced from the flat surface i of the test __'
tray 20 by 2D. A pair of plural pos1tlon sensors 15, and

30 152 are also provided in each test head for monitoring the
movement of the test trays 20. Although not shown, the pin

'.'electronics_in:each of the test heads TH1- and TH2 has a

spacing with respect to'the adjacent pin_electronics by a



are used in the IC test system having two test headd "% sthedaplasement shaist
and TH2 for testing the IC devices. In,ghis arrangenent simlar to the

exanple of . Figure 3, the 20 . autonmati &~handl er gt s [err]”
and [err] for the first test head THL and stoppers ¥%§P J ’ggﬂfgr t he

~ second test head, TH2 ch r of the stoppers, one stopper-is - -

- separated by E?EFg?%ﬁié'@lﬁhf iﬁn?f;}g' oﬁﬁéﬁ Iangar (thapcthe ciistange Pested in
the test traypd@wdér® tHeSICAREVicdd.0om one 25 anot her by the distance D. .

The test tray 20 is provided wth a groove 21 and a end surface 22. of the

‘groove as shown inligudd the firstete@stuhéad dHis thet Hakeiibesni hehd | at
~surface 14 Oftwgeliﬁggl(A._A)-in the test tray 20 are first tested at the

5 - position A determined'by the stopper 11, as shown in Figure
o ;2a.' Then, also 1n the test head THI1, another two lines (B, |
B) of IC devices are tested at the pos1tion B determined by
the stopper: 121 as shown in Figure 2b, which is shifted by
the distance D from the previous position. Further, the IC
10 ) devices in two lines (C, C) are tested at the position C
which is determined by:thefstOpper 11, and the groove 21.
Moreover, the IC devices in two lines (D,_d)'are tested at
: the position'D which is determined by'the'stopper'11z and
~ the groove 21. | Namely, in this example, 32 IC devices are
15 - tested in the first test head TH1.
The test tray 20 is then transferred to the second test
head TH2 wherein the IC devices in each two lines in the
‘test tray 20 are tested in the same manner in the first test |
_ head TH1 as described above as shown in Figures 2e-2h. Thus,
20 ingthe test head TH2,'the test tray 20 is positioned in the
- four positions by the pair of stoppers 12, and 12; in each
positionhof whioh'the IC devices of each two lines in the
test tray are tested Therefore, in this arrangement of
_ Figure 2, a total of 64 IC devices are tested in the first
25 and second test heads THI and TH2. o
In the above example, it is disclosed that a single
groove is prov1ded on the test tray to increase the number
of test positions. However, the present- invention can be '
| . applied to a situation where two or more grooves are
30 prov1ded on. the test tray 20 to further increase the number
of test positions without 1ncreasing the number of stoppers.
Namely, the number of p051tions for the test tray 20 can
' be 1ncreased by the numbers of grooves multiplied by the |



~tray 20 by 2D. A pair of plural position sensors [err]. and 30 152 are
al so provided in each test head for momgoring the iecthe replacement sheet
“trays 20. Although not shown,  the pin®fectronics in each of the test
heads TH1 and. TH2:-has a spaC|ng W th- respect- to the acdﬁﬂ qmﬂb

el ectronics bé 2 is the teplacenent sheet 1 I'stance 'which is

ei ght tines | Véﬁﬁr§lq

The distance E that is from the flat surface 14 of the
test tray 20 to the end surface 22 of the groove, 21 1n .
Figure 1 can be made twice as long as D which is the .
5 distance between_the'stOpper 11 and the_stopper.12, Then, |
' the test tray 20 can stop at each'position spaced by the
" distance D. .Also, the test tray.20 can be stopped at
'_different intervals by changing the distances D and E.
| - In ‘the example shown in Figure 1, a groove 21 is
10 .provided on the test tray 14 and the stopper 11 or 12 1s
' engaged with one end of the groove 21. However, as an
alternative way, a convex part provided on the test tray 14
may be engaged with the stopper. Moreover,,such a groove or
. - convex- part can be formed not only on the side of the test
. 1% - tray 14 but also_on'thefupper or bottom_surface of the-test' K
| tray 14. The number of test head areas can be more than
three. Further, as apparent from the previons'explanation,
-the index time per device could be reduced if the test tray
1s stopped a plurality of times at an interval of an integer
20 'multiple of the device array spacing y along the transfer
direction of the devices to be tested on the test tray in
'the test head area, and at each stop position of the test
-tray, a different device on the test tray is'tested In
this case, the test tray could be stopped by controlling
25 the test tray transferring drive rather than controlling
 the stopper. _ ,
| According to the present invention, when the first
embodiment is performed,_the,following advantages are
obtained. The index time is decreased to a half of the
30  conventional ones since an automatic handler for an IC test
system is comprised of a plurality'of stoppers 11 and 12
- provided_along.the moving direction of the test tray 20 in
a test head area. Thus, the present invention provides an”

EARP®RS:t ance D between the | C devi ces. e



Thus, in the first test head THL, the | C devices mﬂip@stgggtrjgbﬁgg %ﬁb"@%" n

thetest tray 20 are first tested at. the 5 position A m ne
stopper 11, as shown in Figure 2a. ThenZl also in the tes MHl
. anot her two.lines (B B) of IC devices are tested atbatex |

d db whi ch hi ft ed-
tﬁfae(r:llms?:nceyléuf ?ﬁgh ‘{e\ﬁrrkggfﬁ‘ihﬁ B'ﬁISt ?f‘?ﬁerw%lpﬁelé (C:,atli?s to Llew cngy
in two-lines (r‘édu@)lnérﬁhé%{d%& 8iné he ATkl Qﬁ'erﬁ: d’gyi?:ﬁs' £o d5d ecfe@t?ﬁd by the

stopper [err] and the oove 21. Moreover, the IC devices in two |1 nes (D,
d) are tested e ttﬁéneg%n‘rtqdorfrmmil%rsupplaeaeemmed:hbytea‘e maﬂopeeallz and

the groove-21.4p @%Bﬁ'¥he'ﬁb§ﬂ1h§aﬁxéggg‘%o %ﬁe'éﬁékﬂgﬂﬁ%saﬁég in the IC
' 5  test system.
| When_the_seeond emquimeht is implemented, the number
of test positions for the teet tray_per'test head can be °
increased without imcreaSing meéhanicalﬁcomponents or
'spaces in the automatic handler. ConSequently, IC devices
“10  to be tested at one position can be reduced'andlthe number
of stops can be the same as comventional ones. Hence,
an automatic handler of the preeent invention allows
flexibility of IC test where the number of devices to be
‘tested at a time is increased and freely selectable.
15



'tlrSansta(ra?Eag Im fﬂgﬁ@”! :E Eg:g $n% W-nrg(raelt-ﬁsfhe IC de@iﬂ‘l r!%ellawetwo

[ines in thex

e tested in the sa edflrst test....
head TH1 as described above as shown in & gures in the
test head THZéEéﬁE@LESt tray 20 is positioned i tlons by the_

pair of stopp r] and [err] in each position of mhlch the | C- devi ces

O ot of ey it B AfndiBhAO TR an TOXRRORGonl WiBet
25 ggggnseg&ﬂld%g’ré-geﬁebﬁs’cmsfannlﬂmz;hel ACt devm:efs/é‘remaapslmplm arsa
(di'scl osed tha'ttdi 'Wa3kChead area which has a plurality of test contactors
and further transferrlng the tested IC devices from the test
head area to a dlscharge area, comprising:
t' a test tray for loading said IC dev1ces to be tested,
said IC devices to be tested are allgned in said test tray
- with a dlstance between one another which is shorter than
a distance between said test contactors in said test head
area, -' | | .

a pair of p051t10n1ng stoppers provided in said test
head area along a moving direction of said test tray, said
positioning stoppers'are spaced by the distance equal'to'the
distance of said IC devices to be tested in said test tray;

wherein said distance of said contactors is adjusted to
an.integer multipie of said distance of said IC devices to
be tested'ih.said test tray, one of said positioning
stoppers contacts said test tray to determine a first
position for testing said IC devices in a first line in said =
test tray, and then_said,test.tray is transferred until t
dther positioning stoppers contacts said.test tray in a
sécdnd.position'for testing said IC devices,in'a second line
in said test tray, said test tray being transferred to said
discharge area after saiad tésting. |

2. An automatic handler as defined in Claim'1,ffurther
includes_an additional pair of said positioning stoppers
corresponding to an increasetin a number of said test head

area in said IC test system.

3. An aUtomatic_handler'as defined in Claim 1, wherein

2 2

T TYMIRVGHICIH sheet



groove S p st tray to |ncreas"8Jl cedegt. -
posi tions. l Uﬂﬂ H sent inventiagn can situation . -
‘where two ors e 30 proiEded on 20 to further

i ncrease the nunber of test positions,mﬁthout I ncreasi ng the nunber of

stopper s, NGl pod1es BHITE s bplAS AL 8! af‘gge(%tﬁ%\ Whgn ARt she

i ncreased by the ‘nunbers ves nu ers of

st oppers. .or retracts to OSlthhln said flrst and second osi
PPELS. P g h?s t$s ﬁﬁe replacement sheet
of said test tray.

Date: \{|% (c”’
‘4. An automatlc handler as deflned in Claim 1, whereln
said test tray 1ncludes a flat surface to meet with sa1d
 projection of said pdsitioning'stopper, said firSt position._.'
and second'position are determined when said fiat,surface'
' contacts said projeotions'of said pair'of positioning
'~ stoppers. | S o I

5. A meohanism_in'an:automatic handler for positioning'
a test tray having a large ndmberfof IC devioes to be tested
_aligned therein, comprlsing. | -

. a stopper whloh determines a flrst pos1t10n of said
test tray when said stopper contacts with an outer surface
of said test tray and a second position of said test tray

‘when said stopper contacts with a wall of a groove prov1ded
on said test tray; _' _

wherein a distance from said outer surface and said
wall is equal to or an integer multiple of a distance.
between adjaoent'saidrlc devices in said test tray.

6. A mechanism for positioning a test tray as defined o
in Claim 5, wherein: | -
said stopper is comprlsed of two stopper mechanism
independently operable from one another,_sald two stopper _
mechanism is'separated by a distance edual to said distance
of said IC devices in said test tray,
©  said distance from sa1d outer surface of said test tray
. - and said wall of said groove is equal to two times of sald |
| | _dlstance of said two stopper mechanism, '
whereby said test tray is adjusted in four p051t10ns



S TTTeT———

The di stanc ' r the flat surface 14 of thEid&SJtHBsrB%angelaEeQ the .
" end surfaceﬂ@l{) ﬂmgﬂg ﬂ% 21 in Figure 1 can be nad g as D
which is theyS" "« mce~bet ween the 2fopper 11 and W’ﬂgmm B _
Then, the test tray 20 can stop at each position space nce. D
Al so, the test tray 20 can be stopped at different intervals by changing

the di st ances®grRf mhich iscararinpVethediftance; befween sai %'ﬁép is 10
provi ded on t Srtnﬁ‘e}@ arnriéé 14 and the stopper 11 or 12 |SF@|§3?E’13E%§ %é"é?[é sheet
end of the groove f? owever., as an alternative way, a convex.f r% o
provided on the test tray 14 may be'engaged with the stoDaun.[Sﬁgﬁe'ber,'
such a 9'9°Ve " 7. a mechanism'for pOSitiOhing.a test tray as defined
in Claim 6, wherein said stopper is comprised of three or
more stopper-mechanism, and said test tray includes two or
more grooves, thereby realizes more than five test positions

for said IC devices to be tested.

8. A method for fransferriné a test tfay of an
automatic handler for an IC'test.system wherein said test
-tfay on Which.deviqes to be tested are'aligned'in aﬁ array
is transfefred to a test head area to test said devices to
be tested thereat,-and,is.transferred to a discharge area

- characterized in that comprising steps of:
. said test tray is stopped a plurality of times at an
_ intervai of an intéger multiple of the'array spacing élong
the transfer direction of the devices to be tested on the
test tray in said test head area; and |

at each stop position of said test tray, a different

device on said test tray is tested.

9. The method as defined in'Claim 8 characterized in
.that the stop position interval of the test tray is equal _ 
to the array spacing, each of ‘the intervals of device
~ contactors of said test head'area,alohg said transfer
direction is n times (n is an integer equal to or greater
than 2) of:said'device array spacing, and the number of
i positiOnS'Where said test,tfay stops is n. |

10. 'The method aS-defined in Claim 8.characterized in
_that each of the stop position intervals of the test tray is
p times (p is an integer equal to or greater than 2) of said



LIHS 18 Ine repiacement sheet

' h

. convex d not only ogggn gide of the te o pyiees Has Been Repl ?
but aI E@Iﬁ“@l‘ mH “ge bot t oDy f the test t_ray]iﬂ MHUW of
te S kCam e nor e 't han three-——Further .as_app

prevrous expl anation, the index tine per device could ‘be reduced if the

test tray i stonaedriagl Wialing Shot hierdorBebt Rale brke Hrdviaacr 20

multiple of t ice cing y the rans |rec iIron-of the
devices to bealmyg ed momngedirmttlbnagf|saﬁm¢eetstrawa¢ @, eand aaitd eaicheach

stop p03|t|on of 1 est tr ent deV|ce on, t he te ray
tested. In th?%?%%gsé °Ph%P§i§;°W:Pg I§§qge teebRat By eten +Qﬁqreﬁﬁ 25
the test trayohé asirarstng Dinese o&‘adaﬁicéé‘%'loﬁgntl‘ié”n{dv’l&g direction

of the test tray from the 1n1t1al stop: p051t10n are tested

respectively

11. The method as defined in Claim 10 characteriaed'in
that the interval of the device contactors along the mov1ng
direction of the test tray is p*n tlmes (n is an integer
'equal to or greater than 2)_of said device array spacing and :
the number of Stop positions of said test tray is n.

12. The method as defined in either one of Claims 8-11
characterized in that test tray stoppers are provideda .
correeponding to said reepective stop positions S0 that each
of the stopper can be controlled to be projected on the test
tray path or to be removed from the test tray path, and said
test tray is stopped at each of said stop positions by |
_oontrolling those stoppers.'

13. The method as defined in either one of Claims 8- 11
characterized in ‘that a test tray stopper is provided |
corresponding_to the-first stop position so that the stopper
can be controlled to be projected on the test tray path or
to be removed from the test tray path, engaging parts which
are to be engaged with the stopper in the state that the
stopper is prOJected on the test;tray_path are provided on
the test tray at said stop gosition intervals along the
moving direction of the test tray, the number of said |

- engaging parts_is equal to the nunber_of the stop positions,
| and said test tray is'stopped at each of said stop positions

-

by controlling said stopper.



ment gheet I
the st opper—According To the Brigdefihe renr"%(hetlon wihen the fi [ﬁ&&&h&%&’@nt

e T o aber e, ) i

handler for an I'C tMest systen1|s conprljﬁd of a ptruralit 11 -
and 12 provided al ong the npving direct+en of the test tray 20 in a test
head ar ea. Thus, the present invention provides an 21

. 1& The method as defined in either one of Claims 8- -1
charaoterlzed in that two test tray stoppers are prov1ded

at said stop position 1ntervals along the mov1ng dlrectlon
-of the test tray oorrespondlng to the first and the second
-stop positions respeotively so that each of said two

| stoppers can be controlled to be projected on the test tray
path or to be removed from the test tray path, engaglng

- parts whloh are to be engaged with one of the two stoppers
in the state that one of the two stoppers is projected on

- the test path are provided on the test tray at the two time
interval of the distance between said stoppers along the
moving direction of the'test tray, the number of said
engaging parts is one second of said number of stop
positions, andisaid test tray is stopped at each of said
stop_poSitions by'alternately.oontrolling said_stoppers to |
be positioned on the test tray path.



~automatic handler for an IC test device which is able to reducing the index
- time required when devices to be tested are transferredThikC dé] I .
area to the test head area.or fromthe test head area toﬁ‘téﬁgqtﬁl Z%‘ﬂ%&g%g'ar@aet
inthe IC5 test system Wen the second enbodi nent is inplenmented, the
nunber of test positions for the test tray per test heddatean Bg&)ﬂ)[ﬁpgeased

wi t hout increasi ng nechani cal conponents or spaces.in the autonatic R
"handl er. Consequently, |1C devices 10- jto be tested at one position can be
‘reduced and the nunber of stops can be<the sane as conventional ones. '
Hence, an-automatic handl er of the present invention allows -
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N

flexibility of I1C test where the number of devices to bén}'seésttgg rgpl'age{nle%sheet.

test contactors and further transferring the tested I1C devices fromthe

"handl er for an IC test systemto test |C devices by tramxtesri
‘test

devices froma supply area to a test head area which has a plural

I's. increased and freely sel ectabl e.
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head area to a di scharge area, conprising: a test tray for loading said IC
‘devices to be tested, -said | C devices to be tested are iy ] ' '
~tray with a distance between one anot her which is shor?ﬁ#'gﬁﬁﬁrgmﬂﬁgﬁgﬁ%%ﬁ*n
between said test contactors in said test head area; a pair pf(g i tioning.
stoppers provided in said test head area al ong a novi ngafb;retﬂ ﬁ said

‘test tray, said positioning stoppers are spaced by the distance equal to
the di stance of said | C devices to be tested in said test tray; wherein

" said distance of.said contactors is adjusted to an integer nultiple of said
di stance of said 1C devices to 3 . | -
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~be tested in said test tray,

one of said positioning stoppers contacts said

test tray .to.determine a first position for testing said |IC devices in a -

first-line in said test tray, and then said test tray waUS&hé
other positioning stoppers contacts said test. tray in a second p03|t|on
. testing said IC devices ina second lime in said test
being transferred to said discharge arga.after said t
aut omati c handl er as defined in Caiml,

‘pair of -said posit
of:said test head

N

ni ng

“further

b@,ln ald | C test system
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i'ncl udes -an additional .
t oppers correspondi ng to an |ncrease in a nunber_-



-3. An automatic handler as defined in aim1, wherein- This is the -

- replacenent sheet 23 said positioning stopper incl ud_es“ﬁsﬁﬁﬁjeeteblawmgmﬁheet
.expands. or retracts to positioning said first and second positions of said -
test tray. 4. An autonmatic handler. as defined in d ai . o ,said test
tray includes a flat surface to neet with said proj ec!t'qao}?‘n‘ \CI)\TEZQ%{” - :

posi tioning stopper, said first position ' _

as—




and second position are determ ned when said flat surface contacts said

projections of said pair of positioning stoppers. each of which is apart.

by the distance between said two stop per mechanism 7. A nechani smfor :
positioning a test tray as defi ned in Claim6, wherein said stopper '
conprised of three or nore stopper nechanism and saﬁb‘%'és‘f‘etfﬁﬁ‘ﬁcﬁfﬁéﬂhﬂ@t
two or nore grooves, thereby real i zes nore than five test positions °

Date: 1([%\%
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'Fig. G



. for said IC devices to be tested. 8. A nethod for transferring a test tray
of an automatic handler for an'|IC test system wherein said test tray on
.which devices to be tested are aligned in an array is transferred to a test
head area to test said devices to be tested thereat, HH@I§ dhe repladement dhser
a di scharge area characterized in that conprising steps of said test tray
. is stopped a plurality of times at an interval of’ an L rhjﬂ)t,(l | e of
the array spacing along the transfer direction of the VIC S tested
on the test tray in said test head are-a and- at each stop: posrtlon of said
t est tray, a dlfferent : — _

: @@ > )7\ @ .............. &




device on said test tray is tested. 9. The nmethod as defined in Claim8
characterized in that the stop position interval of the test tray is equal
.to the array spacing, each of the intervals of device contactors of said
test head area along said transfer direction is n mﬁﬁ,gﬁgﬁgﬁﬁﬁﬁiﬁw‘
equal to or greater than 2) -of said dewice array s I'ng, and the nunber of
. positions where said test tray stops iis n, 10. The nethod C&ef_i-ned in
Claim 8 characterizefﬁi-_ th@at each of the stop posigaten i\lgt]g?iv s of the
test tray is p tines b%'s n integer equal to or greater than 2) of said
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. device array spacing, the nunber of t est head areas provided al ong a novi ng

direction of said test tray is p, and at each initial stop position of said
. each test head area, different one of first p line

W Qng.the
nmoving direction of the test tray - fromthe initial s_oSF%§§$§@S%%@F€NM§§ted
respectively. - 11. The nethod as defined in Claim 10 chaﬂgg%?&gied I n that
‘the interval of the device contactorslong the moDates di of the

test tray is pFﬂ mgs (n is an integer equal to or greater than 2) of said-
devi ce array spaocgng and . :
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t he Aunber of stop positions of said test tray is n. Th:s: tPe reﬁeatcﬁg'(?"%hem
gefined in either one of Clainms 8-11 characterized in that tasy,tray
st oppers are provided correspondi ng to said. respect|ﬁhﬁ%t0ﬁggaér
that each of the stopper can be controlled to be. prOJechﬁgsgguhggﬂggﬁﬂmgday
path or to be renoved fromthe test tray path, and said t
st opped at each of said stop positions by controlling thoﬁmﬂlﬁﬂﬁnﬂmm
The met hod as defined in either one of Clains 8-11 charac t a

test tray stopper is provided corresponding to the first stop position so
that the stopper can be controlled to be projected on the test tray path or-

AUHlﬂﬂJC LER FOR IC TEST SYSTEM, TEST TRAY
EKPPH«;MH}ENISMZwE)TEEPTRNITRN%WERKDE '
METHOD FOR &mxlg HANDLER OF IC TEST SYSTEM

ABSTRACT

A handler includes a tray for loading IC devices in
which the IC devices ére aligned in the tray with a shorter
5 distance with one an_ot_;her fhan a distance betwsen test
contactors end a peir of positioning stoppers provided in a
test head area along a moving direction of the tray in
which the positiohing*stoppers are spaced by the disténce
'équal'to the distance of the IC devices_in the tray. 1In
10 the héndler, the distance of the'contactors is adjusted to
en integer multiple of the distance of the IC devices in
the tray. One of the positionihg stdppera confacts the
tray to détgrmina a tirsf'poSitioh fot'testing the IC
devices in a !irat line 1h the_tray,'and fhen the tray is
15 transferred until other bositioning Stoppefs contacts the
- tray in a second position for testing tha IC davices in a
second line in. the tray. )

Fiqure 3



This is the replacement sheet -_

to be removed. fromthe test tray path, engaging parts which aré to be

nncl 11

éngaged with the stopper in the state that the stoppeg i gigjqqﬁﬁqqon'thé '

test tray path are provided on the test tray at said ti-eh
intervals along the noving direction of the test tray, the n nH ﬁb
engaging parts is equal to the number of the stop p05|t|o
tray i s stopped at each of said stop p&itions by control Elu Eﬂjﬂ’
26 CLAIMS: _
1. An automatlc handler for an IC test system to test
IC devices by transferring the IC dev10es from a supply area
to a test head area which has a plurality of test contactors
and further transferring the tested IC devices from the test
head area to a discharge area, comprising: |
é test tray for loading said IC devices to be tested,
said IC devices to be tested are aligned in said test tray
with a distance between one another which is shorter than
a distance between said test contactors in said test head
area; o
a pair of positioning stoppers provided in said test
head area along a moving direction of said test tray, said
positioning stoppers are spaced by:the distance equal to the
distance of said IC devices to be tested in said test tray;

wherein said distance of said contactors is adjusted to
an integer multiple of said distance of said IC devices to
be tested in said test tray, one of said positioning
stoppers contacts said test tray to determine a first
position for testing said IC devices in a first line in said
test tray, and then said test tray is transferred until
other positioning stoppers contacts said test tray in a
second position for testing said IC devices in a second line
in said test tray, said test tray being transferred to said

discharge area after said testing.

2. An automatic handler as defined in Claim 1, further
includes an additional pair of said positioning stoppers
corresponding to an ihcrease in a number of said test head
area in said IC test system. | '

3. An automatic handler as defined in Claim 1, wherein

. l



14. The method as defined in either one of Clains 8-11 mrsame@pmdmeﬁt sheet
fhat two test tray stoppers are provided at said stop p05|t|0n Intervals.. -

al ong the noving direction of the test tray correspondi _@Elrst and
the second stop positions respectively so that each of

stoppers can be controlled to be projected on the test traﬂlmum

removed fromthe test tray path, eng ng parts which are :lmﬂmﬁﬁl
with one of the two stoppers in the state that one of the tWo °st bpp&rssi s
projected on the test path are provided on the test tray at the two tine

i nterval faidhgodisiciag Beémen 1a8ldded approgestooy dthizhmexpagdsli rection
of the test tray, the nunber of said
or retracts to positioning,said first and second positions

of said test tray.

4. An automatic handler as defined in Claim 1, wherein
' said test tray includes a'flat surface to meet with said
projection of said positioning stopper, said first position
and second position are determined when said flat surface
contacts said prd,jecticns of said pair of positioning

stoppers.



engagi ng parts is_oné second of said nunber of stop poshﬁﬁgﬂf _and sai.d .
test tray is stopped at each of sai»d stop positions by alter ngieeﬁeﬂaceméht"sheet

controlling said stoppers to be positioned on the test tray path.

| Date: 26 gy 29
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AUTCMATIC HANDLER FOR IC TEST SYSTEM, TEST TRAY
STOPPING MECHANISM AND TEST TRAY TRANSFERRING
METHOD FOR AUTCMATIC HANDLER OF IC TEST SYSTEM

ABSTRACT

A handler includes a tray for loading IC devices in
which the IC dovicos are aligned in the-tiay with a shorter
5 distance with one another than a distance between test
contactors and a pair of positioning stoppers provided in a
test head area along a moving direction of the tray in
which the positioning stoppers are spaced by the distance
equal to the distance of tha IC devices in the tray. In
10 the handlgf, the distance of the contactors is adjusted to
en integer multiple of the distance of the IC devices in
the tray. One of the positioning stoppers contacts the
tray to determine a first position fqr testing the IC
devices 1n.a first line in the tray, and then the tray is
15 transferred until other positioning stoppers contacts the
tray in a second position for testing the IC devices in a
second line in the tray.

Figure 3



