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- PARTS HANDLI NG APPARATUS BACKGROUND OF TH
INVENTION 1. Field of the Invention The present invention rel &®s
to a parts handling apparatus, and nore particularly, to a structure of an
apparatus best-suited to handle electronic parts in an electric
characteristic inspection of |IC devicgs.— 2. Description of the Rel ated
Art In a conventional process of inspecting the characteristics of
integrated circuits (1C), an IC handler is used to sequentially place many
| C devices in an inspection position. The IC handler is -proxided with a
contact hand for holding t ' ey uction.. The contact
hand repeats operations ofp§5#§;g§§b§§N Ca¥g§g#§g§fron1a parts supply
position, supplying the IC device to an inspection socket |ocated in the
I nspecti on _ '
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1. Field of the Invention

The present invention relates to a parté-handling
apparatus, and more particularly, to a structure of an - - .
apparatus best-suited to handle electronic parts in an . -
electric characteristic inépection of IC devices.
2. .Description of the Related Art

In a conventional process of inspecting the
characteristics of integrated circﬁits (IC’, an IC handler
is used to sequentially place many,IC-devices in an
inspection position. The IC handler is provided with a
contact hand for holding the IC device by vacuum suction..
The contact hand repeats opefations of carrying an IC
device from a parts supply position, supplying the IC
device to an inspection socket located in the inspection
position, taking the IC device out of the inspection socket
at fhe complétion of an electric characteristic inspection
on the IC device, and carrying the IC device to a parts
discharge position. )

In the characteristic inspection process using the ic
handler, it is required to make an inspection on many IC
devices in a short time. Here, the time, which is taken to

take an inspected IC device oﬁt of the inspection socket,



‘position, taking the I C device out of the inspection socket at the
conpletion of an electric characteristic inspection on the |IC device, and
carrying the IC device to a parts discharge position. In the
characteristic inspection process using the IC handler, it is required to
make an inspection on many | C deviee® i-n a short tinme. Here, the tine,
which is taken to take an inspected |IC device out of the inspection

socket , - 2- to set the next I1C
device to be inspected on the inspection socket and to put outer term nals

of the | Qodgéltc‘f:h' n,tn%xal: I%%%c%o%tcfi%te ‘ﬁf'n%eté't‘:ed PqHd GhstdiSion | S

cal l ed "index e above process, IS nbst 1 nportant to
shorten EB%k'er&d dt 't%epu%n%uttfé% %&m&@&'&c%f‘)ftﬁehem Gevidliqitd s eval uat ed
by the length o the i ndex time thereof he nost effective nethod

for shoriseabne h@takdewith the 1nspect10n socket, is called “index
time”. In the above process, it is most important to
shorten the index time, and the performance of the IC
handler is evaldated by the length of the index time
"thereof. .

The most effective method for shortening the index
time is to provide a plurality of contact hands, usually
two contact hands, for accessing one inspection position.
In the IC handler having two contact hands, it is allowed
that one contact hand takes an inspected IC device out of
the inspection socket and the other contact hand
immediately sets an IC device to be inspected on the
inspection socket, which can shorten the index time of the
IC handler.

Fig. 9 shows the schematic structure of an IC handler
which shortens the index time as mentioned above. In this
IC handler, two inspection sockets 11 are placed in an
-inspection positibn, and a parts discharge stage 33 for
receiving two IC devicés and a parts supply stage 34 for
supplying two IC devices are fixed on a shuttle 35 located
on one side of the inspection sockets 11. The shuttle 35
is so structured as to reciprocate in the extending

direction thereof and to put fhe parts discharge stage 33



time is to provide a plurality of contact hands, usually two contact

hands, for accessing one inspection position. 1In the IC handler having two
contact hands, it is allowed that. one contact hand takes an inspected IC
device out of the inspection socket and the other contact hand

I medi ately sets an | C device to be ingpected on the inspection socket,

whi ch can shorten the index tine of the |1C handler. Fig. 9 shows the
schematic structure of an I C handler which shortens the index tine as
menti oned above. In this 1C handler, two inspection sockets 11 are placed
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Two turning arms 31 spaced'ét 180° about a turning

shaft O are disposed between the inspection sockets 11 and

the shuttle 35, The turning arms 31 turn about the

vertical shaft O’integrally on a horizontal plane. Each of .

the turning arms 31 is provided with a transfer mechanism

32 fixed at the leading end thereof, and a contact hand 5

is mounted at the bottom end of the transfer ﬁechanism 32

to be movable upward and downward. The contact hand 5 can

grasp.two IC devices arranged on the parts supply stage 34

at a time, and place the IC devices on thé inspection

sockets 11 while grasping. When one'transfer.mechanism 32

at the leading end of the turning arm 31 is placed just

above the inspection position, the other transfer mechanism

32 is placed just above the handling position on the

shuttle 35. The two transfer mechanisms 32 transfer IC

devices from the parts supply stage 34 to the inspection .

sockets. 11, and from the inspection sockets 11 to the parts

discharge stage 33, alternately.

In the state shown in Fig. 9, ‘unillustrated Ib devices
are held by the contact hand 5 placed just above the

inspection sockets 11, and set on the inspection sockets 11

by moving the contact hand 5 aownward. On the other hand,



and the parts supply stage 34 into a predeterm ned supply and discharge
position (1C device handling position) alternately. Two turning arns
31 spaced at 180[err] about a turning shaft O are disposed between the

i nspection sockets 11 and the shuttle 35. The turning arnms 31 turn about
the vertical shaft O integrally on a Rotizontal plane. Each of the
turning arns 31 is provided with a transfer nechanism 32 fixed at the

| eadi ng end thereof, and a contact hand 5 is nounted at the bottom end of
the transfer nmechanism 32 to be novabl e upward and downward. The cont act
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sockets 11 to the parts discharge stage 33, alternately.

Next, after the parts supply stage 34 is put into the
handling position by-moving_fhe shuttle 35, the contact
hand 5 moves down, takes uninspected IC devices from the
parts supply stage 34, and moves up again. When.the
characteristic inspection on the IC devices set on the:
inspection sockets 11 is completed, the contact hand 5
grasping the inspectéd IC devices moves upward.

The two turning arms 31 turn through 180° in this
state,'and'thereby; the contact hand 5 grasping the
uninspected IC devices is moved above the inspection
sockets 11 and the contact hand 5 grasping the inspected IC
devices is moved above the handling position on the shuttle
35. At this time, the parts discharge stage 33 in the
handling position on the shuttle 35 is.empty.

In this IC handler, since the IC devices are supﬁlied
and discharged alternately by two contact hands 5 while
turning the turning arms 31 through 180°, the index time
equals to the sum of the time taken for one contact hénd 5
to take the IC devices from the inspection sockets 11, and
the turning time of the turning arms 31 and the time taken

for the other contact hand 5'to set the IC devices.



In the state shown in Fig. 9, unillustrated |IC devices are. held by the
contact hand 5 placed just above the inspection sockets 11, and set on the
i nspection sockets 11 by noving the contact hand 5 downward. On the ot her
hand, -4- i'nspected |1 C devices are
hel d by the contact hand 5 placed abaoye the shuttle 35, and put onto the
parts discharge stage 33 in the handling position on the shuttle 35 by
novi ng the contact hand 5 downwar d. Next, after the parts supply
stage 34'is put into the handling position by noving the shuttle 35, the
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turning qhivh i3y tans Y MO HEUrvd-rldhtififed IC handler, the

conveyance trail of the IC devices is shaped like an arc,

and the conveyance distance is n/2 times as long as that of
the linear movement. Therefore, in order to obtain an
index time equivalent to that of the linear movement of the .
IC devices, the conveyance speed and acceleration required
to convey the IC devices are both increased, which needs a
higher-powered drive source and a more rigid conveying-
mechanism. Particulariy, in order to turn the transfer
mechanism 32 and the contact hand 5, which are provided
with heavy components such as a driving cylihder and a
motof, more swiftly, high driving power is needed to
increase the acceleration and deceleration. Therefore, it
is quite difficult to achieve such swiftness while keeping
the precision of the conveyance position and the structural
precision. |

As anothe; method for further shortening the index
time, it is thought of to increase the number of-turning
arms as shown in Fig. 10. In the structure shown in Fig.
10, three turning arms 36 are located about a turning shaft.
Since the turning arms 36 are spaced at 120°, it seems that
the moving distance of IC devices is shortened and thereby

the index time is shortened. However, this case requires



‘'state, and thereby, the contact hand 5 grasping the uninspected |IC devices
I s noved above the inspection sockets 11 and the contact hand 5 grasping
the inspected I1C devices is noved above the handling position on the
shuttle 35. At this time, the parts discharge stage 33 in the handling
position on the shuttle 35 is enpty.- 6 — In this IC handler, since the IC
devi ces are supplied and discharged alternately by tw contact hands 5
while turning the turning arms 31 through 180[err], the index tinme equals
to the sumof the tine taken for one contact hand 5 to take the |IC devices
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above- meeeRF,| wHidt|i8{ordd¥es the number of components of the
apparatus and the weight of the moving parts, and needs
higher driving power. Therefore, it is difficult to
increase the operation_spéed-of individual moving parﬁs,
_ and the manufacturing cost of the IC handler increaées. .
Furthermore, in the IC handler shown in Fig. 10, it
can be.thought of that the inspection ability is enhanced
. without shortening the index time by increasing the number
of. IC devices to be graspéd by each contact hand 5 and the
numbe: of IC devices to be-inspecﬁed by the inspection
socket 11 at a time. However, in this case, the
manufacturing cost of the contact hand 5 and the socket 11
increases according to the increased number of IC devices,
and the turning radius is required to be increased by
making the turning arms 36 longer in order to prevent the
interference among the contaét hands 5 resulting from the
increased length thereof in the turning direction. As a

result, the moving distance of the IC devices is increased,

- and thereby the index time is increased on the contrary.

SUMMARY OF THE INVENTION
Accordingly, the present invention solves the above-

mentioned problems, and an obﬁect of the present invention



conveyance trail of the IC devices is shaped like an arc, and the
conveyance distance is [err]/2 tines as long as that of the linear
novenent. Therefore, in order to obtain an index time equivalent to that
of the linear novenent of the |1C devices, the conveyance speed and
acceleration required to convey.the ffC-devices are both increased, which
needs a higher-powered drive source and a nore rigid conveying mnechanism
Particularly, in order to turn the transfer nmechanism 32 and the contact
hand 5, which are provided wth heavy conmponents such as a driving
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conveyance position and the structural precision anot her net hod

for furtbeerahgihgntng hibepdes cbmasnehtslanaheaahthe&ebg i ncrease the
nunmber of turning™ arns as shown in Fig. 10. In the structure shown in Fig.

10, threpekttDcBOtRENEige 8FemhAafheduahbayt castyurning shaft. Since the
turning arns 36 are spaced at 120[err], it seenms that the noving distance
of | C devi cesIhSogtert esedoand therebyvetpeobméms ttHEre51shortened
However, this case requires

'prov1ded a parts handling apparatus comprising a processing

member for subjecting. a part to a predetermined process, a
first handling member for supplying and discharging a part
placed on one side of the processing member, a second
handling membér for supplying and discharging a part placed
on the other side of the processing member, a first holding
member movable between the processing member and the first
handling member to hold the part)-a second holding member
movable between the processing member and the second
handling member to hold the part, a main driviﬁg means for
making the first and second holding members reciprocate

- alternately between the first and second handling members
and the processing meﬁber,-a first auxiliary driving means
for moving the first holding member close to and apart from
the processing member and the first handling member, and a
second auxiliary driving means for moving the second
holding member close to and apart from the processing
member and the second handling member.

Since the first handling member and the second

handling member are placed on.both sides of the processing



-6-  each of the three turning arns 36 to be provided with a transfer
device 32 and a contact hand.5 at the | eading end thereof, which increases
t he nunber of conponents of the apparatus and the wei ght of the noving
parts,.- and needs higher driving power. Therefore, it is difficult to

I ncrease the operation speed of indiwidual noving parts, and the

manuf acturing cost of the |IC handl er increases. Furthernore, in the

| C handl er shown in Fig. 10, it can be thought of that the inspection
ability is enhanced w thout shortening the index tinme by increasing the

number %em&ﬂgaxgge?afes bsrsrﬁéﬁgﬂiea §AQh4¢9Bhas eaaagitérﬁa@etl?fnenunber

of I C devices t nspect ed he inspection socket 11 at a
However, fpohhbstkasedes By tRBUEBEEHT hHUdEASt mBhbEReafigNtAGt sBapdd> and

the socket 11 1ncreases according to the incCreased nunber of |C devices,

and the tpéDEDEgrAehbsr) Sthedubhedyhfickerbitecasedhbyparts is freely
determined and the index time can be shortened by short-
circuiting the conveyance route.

It is preferable that the main driving means make the
first and second holding members reciprocate linearly in a
first direction, and that the fifst and second auxiliary
driving means make the first and second holding members
reciprocate linearly in a second direction intersecting the
first direction;

~Since the first. and second holding members are moved
linearly close to and apart from the processing member and
the first and second handling members by being moved
linearly in the first direction by the main driving means
between the processing member and the first and second
handling members, it is possible to simplify the structures
of the main driving means and the first and second - |
auxiliary driving means and to reduce the manufacturing
.cost of the apparatus.

Furthermore, it is pfeferable in this case that the
first auxiliary driving means have a first. connecting
member for engaging the first holding member therewith
movably in the first direction and holding the first

holding member in the second.direction, and a first drive



meking the turning arns 36 longer in order to prevent the interference
anong the contact hands 5 resulting fromthe increased |ength thereof in
the turning direction. As a result, the noving distance of the |IC devices
is increased, and thereby the index tinme is increased on the contrary.

SUMVARY OF THE | NVENTI ON Accordigngl y, the present invention solves
t he above- nentioned problens, and an object of the present invention
7- is to provide a new parts handling apparatus which can shorten the

index time and increase working ability w thout increasing the nunmber of
1 or dor SPHEER FAKSE EabBRT DR dhESt RAREE LS GHEE AT hand i ng
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means. have a second connécfing means for engaging the

second holding member therewith movably in the first _

direction and.holding the éecond holding member in the

second direction and a second drive source fixed -to move |

the second connecting member in the second direction. .

Although the first énd second auxiliary driving means

respectively move the first and second holding members in -

the second direction by moving the first and secona

connecting members in the second direction by means of the

first and second drive sources, since the first -and second

holding members are respectively movable in the firéf

direction with respect to the first and second connecting

'members, the first and second auxiliary driving means do

not obstruct the movement made by the main driving means

and the driving load of. the main driving means can be

reduced. Therefore, it is easy to increase the driving

speed of the first and second holding members and to

maintain driving accuracy.

Furthermore, it is preferable that the period of

mo&ement of the first and second holding members in the

first direction through the main driving means and the

period of movement of the first and second holding members

in the second direction throuéh the first and second



first handling nenber for supplying and discharging a part placed on one
side of the processing nmenber, a second handling nenber for supplying and
di scharging a part placed on the other side of the processing nenber, a
first holding nenber novabl e between the processing nmenber and the first
handl i ng nenber to hold the part, a-sgqonrd hol ding nenber novabl e between
t he processi ng nenber and the second handling nenber to hold the part, a
mai n driving neans for nmking the first and second hol di ng nenbers
reciprocate alternately between the first and second handling nenbers and

the processiig; iyfh i:ﬁé&né‘%:o%?%i‘lf%{?né{&?ﬂt”fé&ét égitﬂgi%gg the

first hol di ng nenber to an e processing nenber and the

first handlingrrepes  c26d, %aﬁ@f&i’ﬂaf‘l‘ﬂ'ié‘wsdﬁfféé?‘ai%aﬂﬁ for moving the

second hol ding nmenber close to and apart fromthe processing menber and

the seconshdwtshiny tRdDBidex time EdHCEet NEnéinsviRgndbhng SBMERE and the
second handling nenber are placed on both sides of "the processing

first and second holding members linearly as short as

possible to a'degree where there is no interference with

' pcripheral-mechanisms. .Although the moving route is set to

be linear; it is more preferable to set the moving rcute

smoothly in accordance with the acceleration and

deceleration characteristics of the main driving mens and

the first and second auxiliary driving means.

Since the period of movement made by the main driving
means and the period .of movement made by the first and
second auxiliary driving means are overlapped, it is
possible fo optimize the moving route of the first and
second holding members, and to further shorten the index

- time by changing the setting of the moving route.

In the cbove structures, it is prefe:able that the
main driving means be a single driving system so structured .
as to move the f;rst and second holding members in the same
direction at the same speed. _

Since the first and second holding members are moved
by a single driving system in the same direction at the
same speed, it is possible to simplify the structure of the .
driving system and to reduce the manufacturing cost of the

apparatus.



menber and parts are supplied and di scharged alternately fromboth sides
by the first holding menber and the second holding nmenmber, the conveyance
route of the parts is freely determned and the index tine can be
shortened by short- circuiting the conveyance route. It is _
preferable that the main driving neansypeke the first and second hol ding
menbers reciprocate linearly ina first direction, and that the first and
second auxiliary driving means make the first and second hol di ng nenbers
reciprocate linearly in a second direction intersecting the first

[ [ ' . k L.di nbers are noved
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second hgedbtpsg $ivkiyls possible to sinplify the structures of the
mai n driving neangggggétﬁg f¥rst and second auxiliary driving neans and to

reduce the manufacturing cost of the apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS
- fig. 1 is a schematic perspective view showihg a first
operation state of a main structure of a parts handling
apparatus according to an embodiment of the present
“invention.
Fig. 2 is a schematic perspective view showing a
second operation state of the embodiment.
Fig. 3 is. a schematic perspective view showing a third
operation state of the embodiment. ‘
Fig. 4 is a schematic perspective view showing a
fourth operation state of the embodiment.
Fig. 5 is a diagram shown operations of members in the
embodiment.
Fig. 6 is a view explaining movements of a pair of
contact hands in the embodiment.
Fig. 7 is a graph showing operation states of X, 21
and Z2 driving systems in the eﬁbodiment.
Fig. 8 is a partially enlarged cross-sectional view
showing the structure of the contact hand in the embodiment.
Fig. 9 is a schematic perspective view showing the

structure of a conventional iC handler.



Furthernore, it is preferable in this case that the first auxiliary
driving neans have a first-connecting nenber for engaging the first
hol di ng menber therewith novably in the first direction and hol ding the
first holding nenber in the second direction, and a first drive

-9- source fixed to nove the firstigaonnecting nenber in the second
direction and that the second auxiliary driving mneans have a second
connecting nmeans for engaging the second hol ding nenber therewith novably
in the first direction and hol ding the second hol ding nenber in the

connect i ng mefBdr M e tsdehaian P BAtaRective VR BBl (R ST
second ayxhiantedni b0 3RA%eq" ERRRRLI NI Htld st and second

hol di ng Memers I n i rection noving thé Tirst and second
connecting menbers in the second direction by neans of the

DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the present invention will
be next described with reference to the accompanying
drawings. Figs. 1 to 4 show a main mechanism of a parts
handling apparatus according to the embodiment of the
present invention, and illustrate a series of operation
steps of.the apparatus in order.

In this embodiment, a servomotor 1 fixed to a frame 10
rotates a ball screw 2 extending in the right-to-left
direction in the figure (referfed to as “X direction”
hereinafter). The frame 10 is provided with two guide
rails 10a extending in the X direction and fixed thereon.
An X driving member 12 is mounted movably in the X
direction on the guide raiis 10a, and engaged with the ball
screw 2 to be moved in the X direction in correlation to
the rotation of thé ball screw 2.

The X driving member 12 is provided with a pair of
right and left movable members 7 which are movable in the

- vertical direction in the figure (referred to as “Z
direction” hereinafter).. The movable members 7 are each
provided with two contact hands 5 as holding members

through respective aligning méchanisms 8. Each of the



first and second drive sources, since the first and second holding nenbers
are respectively novable in the first direction with respect to the first
and second connecting nenbers, the first and second auxiliary driving
means do not obstruct the novenent nade by the main driving neans and the
driving load of the main driving nmeangzcan be reduced.” Therefore, it is
easy to increase the driving speed of the first and second hol di ng nenbers
and to nmaintain driving accuracy. Furthernore, it is preferable that
the period of novenent of the first and second hol ding nenbers in the

first dipeation hnauod tae mRLRCAL BY RSN %1 S ofh Ofc moverent

of the frrst and secon g nmenbers 1n e secon n t hrough

the.f!rsﬁeg@QeSSSOQQCu suction, which will be described 1Hter,
auxi liary driving means be overl &pped at | east partially.

case, paphiChl kbhaniikm Fo2f beeksifig Buter terminals of the IC

In this

device against an inspection socket which will be also
described later. The aligning mechanism 8 is a well-known
mééhénism for fitting the.position of the contact hand 5
for the inspection socket, a parts supply stage and a parts
discharge stage.

Z driving members 6 are respéctively-mounted slidably
in the X direction on the movable members 7, and engaged
with ball screws 4 which are respectively connected to
servomotors 3 fixed to the frame 10. When the ball screw 4
is rotated by the servomotor 3, the Z driving member 6
moves up and down, thereby.moving the movable member 7 up .
and down.

In the following description, a mechanism consisting
of the movable member 7, the Z driving member 6, the ball
screw 4 and the servomotor 3 on the left side is referred
to as a Zl-axis driving system, and a mechanism consisting
of the.movable member 7, the Z2 driving member 6, the ball
screw 4 and the servomotor 3 on the right side is referred
to as a Z2-axis driving system. A mechanism consisting of
the X driving member 12, the ball screw 2 and the
servomotor 1 is referred to as an X-axis driving system.

Two inspection sockets li are placed as a processing



shortening the index tinme to set the noving route of the first and second
hol di ng nmenbers linearly as short as possible to a degree where there is
no interference with peripheral nechanisns. Al though the noving route is
set to be linear, it is nore preferable to set the noving route snoothly
i n accordance with the accel eration-apg -decel eration characteristics of
the main driving nens and the first and second auxiliary driving neans.
Since the period of novenment nade by the main driving nmneans- and the period
of novenment nade by the first and second auxiliary driving neans are
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preferabfét mai n rving neans be a si'ngle i Ving system so
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direction at the sanme speed. Since the first and second hol di ng

Menbers greqERMeR al Brouddite itic! idea it ML tHe SHPediiqicipgad at the

sanme speed, it is possibleto sinplify the structure of the driving system

and to reguedet hasprrtiaet socketcql!, ahd Htispection on the electric
characterisfics of the IC device is performéd.

On the other hand, shuttles 21 and 22 are placed on
the right and left sides of the inspection sockets 11 (in
‘the X direction) to reciprocate in the forward and backward
directions in the figure. The inspection sockets 11 are
positioned just at the midpoint between the shuttles 21 and
22 which are each provided with a parts supply stage 23 and
a parts discharge stage 24 fixed thereon. The parts.supply
stage 23 and the parts discharge stage 24 can each hold two
IC devices corresponding to the two contact hands 5 mounted
on the movable member 7. The parts Supply stage 23 holds
two uninspected IC devices, and supplies the IC devices to
the contact handsi5, and the parts discharge. stage 24
receives inspected IC devices from the contact hands 5, and:
discharges the IC devices.

The above Zl-axis driving system transfers IC devices
between the shuttle 21. and the inspection sockets il, and
the Z2-axis driving system transferslIC devices between the
shuttle 22 and the inspection sockets 11. When the X

driving member 12 moves in thé X direction, and, for



appar at us. As the main driving neans, separate drive
sources or driving nenbers may control the first and second hol di ng
menbers respectively. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is
a schematic perspective view showng a first operation state of a nmain
structure of a parts handling apparatiBs-according to an enbodi nent of the
present invention. Fig. 2 is a schematic perspective view show ng a
second operation state of the enbodi nent. Fig. 3 is a schemtic
perspective view showing a third operation state of the enbodi nent.
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21 to the inspection sockets 11, the Z2-axis driving system
moves from the inspection sockets 11 to the shuttle 22.
Although not illustrated, a loading robot for supplying IC
devices to the parts supply stage 23 and an unloading robot
for taking IC devices out of the parts discharge stagé 24
are placed in front of and behind the shuttles 21 ahd 22.

In tﬁe abbve apéaratus; the following operations are
pérformed. First, as shown in Fig. 1, the Zl-axis contact
hands 5 press two IC.devices against the inspection sockets
11 for inspection. At this time, the Z2-axis contact hands
5 are standing by above a preset handling position on the
shuttle 22 while holding two uninspected IC devices taken-
Quf.of Ihexﬁa;ts.squLv.stqge 23. On .the other hand. fthe
age*Zy~1s8*aiieabhyrstanting D¢ 4t aémpty"pati“diSCuhxge‘at
handling position on the shuttle 21.

Next, when the inspection on the IC devices by the
inspection sockets 11 is completed, the Zl-axis servomotor
3 is put into operation, the Z driving member 6 is lifted.
in qorrelation-to the rotation of the ball screw 4, and the
Zl-axis contact hands 5 pull the inspected IC devices up
from the inspection sockets 11. Then, the servomotor 1 is
put into operation, and the driving member 12 starts to
move leftward in correlation to the rotation of the ball

screw 2. When the X driving member 12 moves, the contact



Fig. 5is a di agram shown operations of menbers in the enbodiment.
Fig. 6 is a view explaining novenents of a pair of contact hands in the

enbodi ment . Fig. 7 is a graph showi ng operation states of X Z1 and
Z2 driving systens in the enbodi nent. Fig. 8 is a partially enlarged
cross-sectional view showing the stru& we of the contact hand in the
enbodi nent . Fig. 9 is a schematic perspective view show ng the
structure of a conventional |C handler. _

- 12 - ' Fig. 10 is a schematic perspective vieM/shoang tth e
structur | {70 rspses! Vet 4 I ;-
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will  be terydtigascid hatk W few S @rencect fok Nen 26RETBEGNERY In a
short time, the Zl—agis contact hands 5 come above the
handling position on the shuttle 21, and the Z2-axis
contact hands 5 come above the inspection sockets 11.

Then, the Z2-axis servomotor 3 is put into operation,
the Z driving member-G is moved down in correlation to the
rotation of the ball screw 4, and the Z2-axis contact hands
5 press uninspected IC devices againét the respective
inspection sockets 11 as shown in Fig. 2. On the other
hand, the Zl-axis contact hands 5 also move down and
transfer the inspected IC devices onto the parts discharge
stage 24.

As shown in Fig. 3, while inspection is being made on
the IC devices pressed against the inspectibn sockets 11 by
the Z2-axis contact hands 5, the shuttle 21 moves backward -
to move the parté discharge stage 24 backward and put the
parts supply stage 23 into the handling position. on the
other hand, the shuttle 22 moves forward and puts the parts
discharge stage 24 in the handling position.

When the inspection on the IC devices is completed,
the Z2-axis contact hands 5 move up to above the handling
position on the shuttle 22 as shown in Fig. 4, and, on the
other hand, the Zl-axis contact hands 5 press uninspected

IC devices against the inspeétion sockets 11 for a secure



drawings. Figs. 1 to 4 show a main mechani sm-of a parts handling apparatus
according to the enbodi nent of the present invention, and illustrate a
series of operation steps of the apparatus in order. In this

enbodi nent, a servonotor 1 fixed to a frane 10 rotates a ball screw 2
extending in the right-to-left direct7oAr in the figure (referred to as "X
direction" hereinafter). The franme 10 is provided with two guide rails
10a extending in the X direction and fixed thereon. An X driving nenber 12
is mounted novably in the X direction on the guide rails 10a, and engaged

141, et S e it i diderida ety on o

the rotation o e SCr ew drivi'ng nme

Wi th a pahr O’i'herIZQthi‘ﬁgc?ﬁf:EcED%‘lrQH?E BERBYeS dZ;ve,fgiaﬁg FranEPeablegd n the

vertical directionint | gure eferred to as I rection”
her ei naf @l Heviled MRV HNL PIHEIE sty thgdraw] ded with two contact

hands 5 as hol di ng menbers™ through respective aligning nmechanisns 8. Each
of the This apparatus repeats the above-mentioned operations
shown in Figs. 1 to 4, and the Zl-axis and Z2-axis driving
systems operate to alternately supply IC devices to fhe
inspection sockets 11. Fig. 5 is a diagram showing the
above operations and operations.of the loading robot and
-the unioading robot. IC device recéiving operations
performed by the members are indicated by projections and
IC device transferring operations are indicated by recesses
~in the diagram. Although two-lihes réspectively
representing the positions of. the parts supply stage 23 and -
- the parfs discharge stage 24 are drawn at the shuttle 21,
the lower line indicates the stage in the handling position.
Similarly, although two lines respectively representing the
positions of the parts supply stage 23 and the parts
discharge stage 24 are drawn at the shuttle 22, the upper
line indicates the stage in the handling position.
Furthermore, in an index unit of Fig. 5, the upper solid
line indicates the operation of the Zl-axis driving system
and the lower solid line indicates the operation of the Z2-
axis driving system. An inspection period in Fig. 5 refers
" to a period in which IC devices are inspected at the

inspection sockets 11.



-13 - contact hands 5 has a suction nmechanismfor holding an IC device
by vacuum suction, which will be described later, and a nmechanismfor
pressing outer termnals of the IC device against an inspection socket
which will be also described |ater. The aligning nechanism8 is a
wel | -known mechanismfor fitting tkelBosition of the contact hand 5 for
the i nspection socket, a parts supply stage and a parts discharge stage.
Z driving nenbers 6 are respectively mounted slidably in the X direction
on the novabl e nenbers 7, and engaged wth ball screws 4 which are

respectively ogpnecd£slhid Og) &S OFIY 04 €5 %ﬁéfséléﬁstaf Eféﬁ?fégrlﬁ‘&e” the.

ball screw 4 is rotated by the servonotor 3, Z driving nenbel 6 noves

up and deindpiEdy TOVdSEdde sRYEbERe npéria@é gupplyasﬂagews on I'n the
fol l owi ng description, a nechanismconsisting of the novable menber 7, the

Z drivi nghendaitttle tde, bgbd atscd evide Angetdtvirgvowdt Réw3IONdebeckeft side
is referred to as a Zl-axis driving system and a nmechani sm consisting

one by one from a parts supply tray or the like where IC
devices are arranged, transferring the IC devices onto the
parts supply stage 23 on the shuttle 22, two at a time, and
receiving two IC devices again one by one from the parts
supply tray or the like. o

On the shuttle 21, the parts supply stage 23 receives
two uninspected IC devices from the loading robot) the
parts discharge stage 24 receives inspected IC devices from
the Zl-axis contact hand 5, the parts supply stage 23 moves
to the handiing position, and thén;-the'IC devices held by
the parts supply stage 23-are transferred to the Zl-axis
contact hands 5. At the same time, the inspected IC
devices held by the parts discharge stage 24 are taken out
by the unloading robot.

In the index unit, the positions and operations of the
Zl-axis and Z2-axis contact hands 5 are shown. In the same

- manner as above, the Zl-axis contact hands 5 press and fix

IC devices against the inspection sockets 11 for inspection,
and move toward the shuttlé 21 at the completion of
.inspection. At this time, the Z2-axis cbntact-hands 5
transfer the inspected IC devices onto the parts discharge

stage 24 on the shuttle 22, réceive new IC devices from the



‘of the novable menber 7, the Z driVing menber 6, the ball screw 4-and the
servonotor 3 on the right side is referred to as a Z2-axis driving system
A mechani sm consisting of the X driving nenber 12, the ball screw 2 and

the servonotor 1 is referred to as an X-axis dr|V|ng systen1 Two
I nspection sockets 11 are placed as-alfrecessing
- 14 - unit at the center bel ow the above nechani sns, and each provided

with an inspection pad corresponding to outer terninals of an | C device.
When the outer termnals of the |1C device are brought into contact with

the inspgetian spgp1 kbl '2'359%91H ROV URbarkl, tHé’Qlﬂé(}%@?iern on the

- electric charac eristics of the IC device is performe On the other
hand, shgbklie¢soRdl andte? ehatpl eRedzonaxtBe cohlctandndel 5 Tirdesfefr t he

i nspection sockets 11 (in the X direction) to reciprocate in the forward
and backwhed ingbeetieldont ideviikesf iogitioe thel Rartss piddargoteige 124 are
on the shuttle 22. On the other hand, the Zl-axis contact
hands 5 transfer the inspected IC dévices onto the parts
discharge stage 24 on the shuttle 21, and the Z2-axis
contact hands 5 press the IC devices against the inspection .
sockets 11 for inspection.

The shuttle 22 repeats identical operations to the
shuttle 21. The unloading robot receives inspected IC

. devices two by two from the parts discharge stages 24 on
the shuttles 21 and 22, and then, sequentially puts the IC
devices at a predetermined position on an unillustrated
inspected parts tray. .

Fig. 6 illustrates-the operations of the Zl-axis and
Z2-axis contact hands. Each Zl-axis contact hand 5 |
reciprocates between the shuttle 21 and the inspection
socket 11, and each Z2-axis contact hand 5 reciprocates
‘between the shuttle 22 and the inspection socket 11. Fig.

6 shows a case in which the‘21—axis contact hand 5 conveys
an inspected IC device from the inspection socket 11 to the
parts discharge stage 24 on the shuttle 21 (parts discharge
operation) and the Z2-axis contact hand 5 conveys an

uninspected IC device from the parts supply stage 23 on the

shuttle 22 (parts supply operétion). The Zl-axis parts



‘posi fioned just at the midpoint between the shuttles 21 and 22 which are
each provided with a parts supply stage 23 and a parts discharge stage 24
fixed thereon. The parts supply stage 23 and the parts discharge stage 24
can each hold two |C devices corresponding to the two contact hands 5
nounted on the novable nenber 7. The2parts supply stage 23 holds two

uni nspected | C devices, and supplies the IC devices to the contact hands
5, and the parts discharge stage 24 receives inspected |IC devices fromthe
contact hands 5, and discharges the |IC devices. The above ZI-axis

nspecti SAPRLY, SPERPFICR, didEHyy ARk e bt de TAUIOR. e ces
bet ween Lhe p%@fbfrh‘aedz%%ﬁg@ttﬂ%ailﬁ&p%t PP RIS ilsl - paded ddispry driving
menber 12 noves in the I rection,” and, for
- 15 - opRX3FRbE ahle thle PU-axdld YattsS WElRRdRyE o e idie, shuttle
First, the most basic operation mode will be described.

In this mode, in order to shorten the index time, while the

Zl-axis contact hand 5 is pressing the IC device under

inspection at the inspection socket 11, the ZZ-axiS contact .

hand 5 takes an uninspectéd IC device out of the parts.

supply stage 23 on the shuttle 22, moves up in correlation

to the upward movement of the Z driving member 6, and

stands by at a standby point P set at a predetermined

height from the parts supply stage 23.

Next, when the inspection at the inspection socket 11

is completed, the Zl-axis contact hand 5 moves upward

through a takeouf point S, and reaches a center point Q

above the inspection socket 11 as indicated by an alternate

.long and short dashed line in Fig. 6. Then, the Zl-axis

contact hand and the Z2-axis contact hand are both moved

leftward horizontally along the alternate long and short

dashed line by moving the X driving member 12 leftward.

The Zl-axis contact hand 5 reaches a standby point R, and

fhe Z2-axis contact hand 5 reaches the center point Q.

After that, the Z2-axis contact hand 5 is moved down

vertically from the center point Q together with the Z

driving member 6, and pressed-against the inspection socket



21 to the inspecti.on sockets 11, the Z2-axis driving system noves fromthe
I nspection sockets 11 to the shuttle 22. Although not illustrated, a

| oadi ng robot for supplying IC devices to the parts supply stage 23 and an
unl oadi ng robot for taking |IC devices out of the parts discharge stage 24
. are placed in front of and behind the23huttl es 21 and 22. In the
above apparatus, the followi ng operations are perforned. First, as shown
in Fig. 1, the Zl-axis contact hands 5 press two |IC devices against the

i nspection sockets 11 for inspection. At this tine, the Z2-axis contact

hands 5igre ﬁEaﬂQhE@o%daQB&%ea %ES?Jlsh%@l'd"%o‘&s' W Qe he  shuttle

22 whil e holding two uni nspect ed evices taken out of the parts supply

stage 23 gy eHaldieicHand 1ha s s et hald a@&é/cﬁé@n@h@gc@at@f enpty

part discharge at handling position on the shuttle 21. Next, when
the i nSIog@tmﬁn QPIErdE tHe deidprstilbh tdckeNSPEEND O ChBLaxidd S

conpl ete the Zl -axis servonotor 3 is put into operation, the Z driving
menber 6 dohtadd éhind reavhed aheonnspddieiomtsdclost afl tfweoathe screw 4, and
the Zl-axis contact hands 5 pull the inspected |IC devices up fromthe
i nspect i Gtaswibyetoinlt Pridmroudie they vaendter foimst Quis |tmloempam; ation, and
the driving nmenber 12 starts to

index time.

However, in such a mode, the moving route of the
contact hand is wasteful as indicated by the alternate long
and short dashed line, and the index time is not yet
sufficiently reduced. In order to save lifting time from
the inspection socket 11 to the center point Q, the .
operation periods of the X driving member 12 and the Z
driving member 6 are corrected, so that the X driving
member 12 is moved to the standby point R the moment the
Zl-axis contact hand feaches the takeout point S set above
the inspection socket 11, and the Z2-axis contact hand is
moved from the standby point P to the takeout peint: S.
Routes of the contact hands in this case are schematically
shown by a dotted line in Fig. 6.

The takeout point S is set és-low as possible to a
degree where the contact hand 5 can move in the horizontal
direction without interfering with the mechanisms on the
periphery of the inspection socket 11. The lower the

takeout point S is, the shorter the index time is.

When the Zl-axis contact hand is moved up to the



nove leftward in correlation to the rotation of the ball screw 2. Wen the
X driving nenber 12 noves, the contact :

- 16 - hands 5 in both the ZI and Z2 axis driving systens nove together
in the leftward direction in the figure. In a short tine, the Zl -axis
contact hands 5 cone above the handlang position on the shuttle 21, and
the Z2-axis contact hands 5 cone above the inspection sockets 11.

Then, the Z2-axis servonotor 3 is put into operation, the Z driving nmenber
6 is noved down in correlation to the rotation of the ball screw 4, and

respect | AReTREJREtRb e bEm, A€ T EnRPLRBRAR; ROekEt o1 CRBORIRGEE. 1 h g

o s i 8 oPE0Mng pahser ety apdvingngelgerl e Uiapested |0

i nspect i@y Ihévgeié‘ﬁtﬂm OFhe mutually parallel upward movement of
the Z driving member 6 and leftward movement of the X
driving member 12 allow the contact hand to move toward the
standby point R along a route denoted'by Ul in Fig. 6. On
the other hand, when the Z driving member 6 starts to move
downward almost simultaneously with the start of movement
of the X driving member 12, the Z2-axis contact ‘hand is
thereby moved toward the takeout point S along a route
denoted by U2.

When the Zl-axis contact hand reaches fhe standby
point R, the Z2-axis contact hand reaches the takeout point
S. After that, the Z2-axis Z driving member. 6 moves down
and sets an IC device onto the:inspectiqn socket 11. In
this case, the index time is the time during which thel21—
axis contact hand moves from the inspection position to the
takeout point S and the Z2-axis contact hand reaches the
takeout point S from the standby point P and then reaqhes
the inspection sockets 11 from fhé takeout point S.
Since the moving time from the standby point P to the

takeout point S is determined by the moving time of the X.
-driving member 12 which has a long moving distance, it is
almost equal to.the moving time from the standby point P to

the center point Q. Contrariiy, the moving time of the Z1-



the I C devices pressed agai nst the inspection sockets 11 by the Z2-axis
contact hands 5, the shuttle 21 noves backward to nove the parts discharge
stage 24 backward and put the parts supply stage 23 into.the handling
position. On the other hand, the shuttle 22 noves forward and puts the
parts discharge stage 24 in the hardbizng position. When t he

i nspection on the 1C devices is conpleted, the Z2-axis contact hands 5
nove up to above the handling position on the shuttle 22 as shown in Fig.
4, and, on the other hand, the Zl -axis contact hands 5 press uni nspected
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time of the Z2-axis contact hand from the center point. Q to
the inspection position is longer fhan the moving time from-
the takeout point S to the inspection position.. Therefore,
this mode of moving the contact hands by way of the takeout
point S makes it possible to shorten the index time.
-In a case in which fhe difference in moving distance
between the X driving member 12 and the Z d;iving member 6
is small, or in a case in which the moving distance of the
Z driving member 6 is longer than that of the X driving
member 12, in order to decrease the index time, it is
preferable to set the standby points P and R as low as.
possible to a degree where the contact hands are not
. disturbed by the mechanisms on the periphery of the. shuttle
22. If the standby point P is set to such a low position
that the movement of the X driving member 12 causes the
moving track of the cohtact hand to be disturbed by the
mechanisms on the periphery of the shuttle 22, movement of
the Z driving member 6 may be started later than that of
the X driving member 12 to some degree so that the contact
hand starts to move downward from a corrected point T
horizontal to the standby point P.

In order to realize a mdﬁing track of the contact hand



systens operate to alternately supply 1C devices.to the inspection sockets
11. Fig. 5 is a diagramshow ng the above operations and operations of the
| oadi ng robot and the unloading robot. |IC device receiving operations
performed by the members are indicated by projections and |C device
transferring operations are indicated jy recesses in the diagram Although
two lines respectively representing the positions of the parts supply
stage 23 and the parts discharge stage 24 are drawn at the shuttle 21

the lower line indicates the stage in the handling position. Simlarly,

| ne - L f the parts
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I ndi cates the operation of the Z2- axis drivi system An 1 nspection

period i ndéigwabdrgbeefientOof BREI 20-hRi¥haehvikqdaysten are stsheded at

the inspection sockets 11.
almost simultaneously at the time when the Zl-axis driving
system starts upward movement and the Zl-axis contact hand
reaches the takeout point S, the upward movement .of the Z1-
axis driving system and the movement of.the X driving
member are stopped alimost simultaneouély, and then, the 722-
axis driving system is moved doanérd until an IC device
held-b& the contact hand is pressed against the inspection
socket 11. By thus setting the periods of the X-direction
movement and. the Z-direction movement so that they overlap -
with each other, the index time can be shortened without
varying accelerations and maximum speeds of the X-direction
and Z-direction driving systems. - In this mode, the index
time is shortened by more than about 30% compared to that
of the operation mode showﬁ by the alternate long and short
dashed line in Fig. 6.

Fig. 8 is a cross-sectional view showing the structure
of a main part of the contact hahd 5 in this embodiment. |
The contact hand 5 is mbunted so that the angle thereof is
changeable and the center position thereof is adjustable
within a predetermined range with respect to the aligning

mechanism 8. As shown in Fig. 8A, a positioning plate 50



- 18-

The | oadi ng robot repeats dpérations of transferring

uni nspected |1 C devices onto the parts supply stage 23 on the shuttle
two at a tine, receiving two new | C devices one .by one froma parts

tray or the Iike where IC devices are arranged, transferring the IC
devices onto the parts supply stage 2% en the shuttle 22, two at a t
and receiving two | C devices again one by one fromthe parts supply

or the Ilike. On the shuttle 21, the parts supply stage 23 recei
two uni nspected IC devices fromthe | oading robot, the parts dischar
stage 24 4 V, r e | fn&O0RLAELpand
the parts s‘sag’%p st age ﬁ%g%/%isﬂ? A'E?%%é h}gé]ri (?ngelg%s?tfl on, and tgﬁE

devi ces rgj drie ap%atﬁl%mysft%&%eareotm@ssﬂgﬁﬂn@o the ZI -

contact ha

At the sane ti'me, the inspected IC devicesS held by

parts di %@E}{aﬁﬁs&ﬁ 308 L4AUftd Rk e updet h@ublﬂé@éldd)ﬂgth@bm

the index unit, the positions and operations of the

positioning plate 50. A plurality of guide holes 50a are
formed on the periphery of the positioning plate 50. When
the contact hand 5 comes close to the inspection socket 11,
the parts supply stagé 23 or the parts discharge stage 24,
the guide holes 50a are fitted on guide pints 60 formed on
the upper surface of the inspection socket 11, the parts
supply stage 23 or the parts discharge stage 24, thereby
positioning the contact hand 5 accurately.

On the lower surface of the positioning plate 50, a
presser member 52 made of synthetic resiﬁ and providéd.with
a presser surface 52a for pressing outer terminals 6la of

an IC device 61 against an unillustrated inspection pad of

. the inspection socket 11 is mounted so as to project

downward. A holding frame 53 for holding the position of
the IC device 61 is placed inside the presser member 52.
The contact hand 5 is provided with a center through hole
inside thereof in which a guide block 54 is fitted movably
up and down. A suction head 55 made of synthetic rubber is
mounted to the guide block 54.

An elastic member 56 formed of a coil spring or the
like is housed on the guide block 54 to urge the guide

block 54 downward. The centef through hole formed inside

21,
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ZI -axis and Z2-axis contact hands 5 are shown. In the same nanner as
above, the Zl-axis contact hands 5 press and fix |C devices against the

i nspection sockets 11 for inspection, and nove toward the shuttle 21 at
the conpletion of inspection. At this time, the Z2-axis contact hands 5
transfer the inspected |IC devices ontgethe parts discharge stage 24 on the
shuttle 22, receive new | C devices fromthe

- 19 - parts supply stage 23, and nove toward the inspection position.
After that, the Z2-axis contact hands 5 transfer the inspected IC devi ces
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The shut thetddr BRRR Hglentical operations to the .
When no load is imposed from outside before the IC
device 61 is sucked, the suction head 55 and the IC device
61 are pressed down by the elastic member 56 in a state
shown in Fig. 8A. .
On the other hand, when the IC device 61 is sucked by
the suction head 55, since there is negative pressure
inside the center through holé of the contact hand 5, a
package of the IC device 61 is positioned in contact with
the holding frame 53 as shown in Fig. 8B, and the outer
terminais 6la of the IC device 61 are brought into contact
with the presser sﬁrfacg 52a of the presser member 52.
In this state shown in Fig. 8B, the IC device 61 .is
delivered in a precise position, and the outer terminals
6la of the IC device 61 are pressed against the inspection
socket 11 precisely and reliably.
According to this embodiment, since the shuttles 21
and 22 are placed on the right and left sides of the
inspection socket 11, uninspected IC devices are conveyed
from the parts supply stages 23 of the shuttles 21 and 22
toward the inspection sockets 11 and inspected IC devices
are withdrawn to the parts discharge stage 24, IC devices

can be supplied to the inspecfion position by the right and



shuttle 21. The unl oadi ng robot receives inspected IC devices two by two
fromthe parts discharge stages 24 on the shuttles 21 and 22, and then,
sequentially puts the 1C devices at a predeterm ned position on an
unillustrated inspected parts tray. Fig. 6 illustrates the
operations of the Zl-axis and Z2-axiz7 contact hands. Each .Z1-axis contact
hand 5 reciprocates between the shuttle 21 and the inspection socket 11,
and each Z2-axis contact hand 5 reci procates between the shuttle 22 and

t he i nspection socket 11. Fig. 6 shows a case in which the Z1-axis contact

rand > OBYEYonfck IBRRLCELE-URKED, SO, Ko pkasnteihon sacusriL 0 L1

parts discharge s arge operation) and
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pply stage 23 on the shuttle 22 (parts supply operation). The Zl-axis

parts  shortened relatively easily without 28creasing the
"manufacturing cost.

In this embodiment, particularly, since two contact
hands are moved in the X direction by the drive of a single
X driving member, a single driving system having a single
drive source and a single driving mechanism works
sufficiently, which makes it poésible to simplify the
apparatus structure and to reduce the manufécturing cost.

In this embodiment, since the movable member 7, the
aligﬁing mechanisms 8 and the c¢contact hands 5 are only
supported by the X driving mémber 12 and the Z-axis driving
systems each consisting of the servomotor 3, the ball screw
4 and the Z driving member 6 are supported by the frame 10,
the weight load on the X-axis driving system can be reduced.
This enhances acceleration and deceleration performance and
driving accuracy of the X-axis driving system. Therefore,
it is possible to speed up the operation and further
shorten the index time without changing the driving ability.

| Although the inspection apparatus for making an
electric inspection on IC devices is described in the above
embodiment, the present invention can be applied not only
to such an inspection apparatus, but also to parts handling

apparatuses used in various types of working machines and



suppl'y operation and the Z2-axis parts discharge operation are perforned
symmetrically with the Z2-axis parts supply operation and the Zl-axis
parts di scharge operation. _First, the nost basic operation node will
be described. In this node, in order to shorten the index time, while the
Zl -axis contact hand 5 is pressing th&8|€ device under inspection at the
I nspection socket 11, the Z2-axis contact hand 5 takes an uninspected IC
device out of the parts supply stage 23 on the shuttle 22, noves up in
correlation to the upward novenment of the Z driving nmenber 6, and stands

by at a gt3sfbYingi nhcRifiek.at a predetermined height fromthe parts
supply stage 23. Next, when the inspection at the inspection socket

11 is conpl eFedthebRofepxaithoughctwbaadntactyvhandaware dperetgd a t akeout
point S, and reaches a center point Q ‘above the inspection socket 11 as

I ndi cat edyby abhngléeeKnakes Hohyiagdsghsten daslihe labosre emBicglinentlihen, the
Zl-axis contact hand and the Z2-axis contact hand are both noved Ileftward
hori zont aepgratehy thetabliedadeiving systemsr maydbehepdoviidedyfamwyvi ng t he
X driving nmenber 12 |eftward. The Zl-axis contact hand 5 reaches a standby
poi nt R, thadrespeckzivaxrentagtabandsad Bnrthipecas@e EEnisrppssible,

to move the two contact hands in the horizontal direction
at different speeds and timings in order to further shorten
the index time.

As mentioned above, the present invention has the
following advantages. |

According to claim 1, since a first handling member
and a second handling member are placed on both sides of a
processing member and parts are supplied and discharged
alternately from both sides by a first-holding member and a
second holding member, the conveyance route of the parts is
freely determined and the index time can be shortened by
shortening the conveyance route.

According to claim 2, since the first and second
holding members are moved linearly close to and apart.from
the processing member and the first and second handling
members by being moved linearly in the first direction by
the main driving member between the processing member and
the first and second handling members, it is possible to
simplify the structures of.the main driving member and the

first and second auxiliary driving members and to reduce



After that, the Z2-axis contact hand 5 is noved down vertically fromthe
center point Qtogether with the Z driving nenber 6, and pressed agai nst
t he i nspection socket - 21 - 11. As
menti oned above, in this basic node, the time during which the Z1-axis
contact hand reaches the center peinig Q@ fromthe inspection socket 11 and
the Z2-axis contact hand reaches the inspection socket 11 fromthe
standby point P through the center point Qis taken as index tine.
However, in such a node, the noving route of the contact hand is wasteful

as |nd| I ashed |ine, and the index
tine is no%q“%fés%ﬁ %@%r%g%}é%ng?é %egto save lifting tinme from
t he |nspect| régﬁégg%_ é}é{y? h&ﬁ%ﬂttﬁg fb@stogﬁaagéeanaerlods of

the X driving |V|ng me are corrected, so that
the X dridiiGiary driving means operate the first and second

holding members by moving the first and second connecting
members by means of the first and second drive sources,
since the first and second connecting members are movable
in the second direction, the first and second auxiliary
driving members do not obstruct the movement'made by the
main driving member and the dri&ing load of the main
driving member can be reduced. Therefore, it is easy to
increase the driving speed of the first and second holding
members and to maintain driving accuracy. .

According to claim 4, since the period of movement
made by the main driving membef and the period of movement
made by the first and second auxiliary driving members are
overlapped, it is possible to optimize the moving route of
the first and second holding-members,-and to further
shorten the index time by changing the setting of the
moving route.

According to claim 5, since the first and second
holding members are moved by a single driving system in the
same direction and at the same speed, it is possible to
simplify the structure of the driving system and to reduce

the manufacturing cost of the apparatus.



member 12 is noved to the st andby point R the nonment the - Z1-axis contact
hand reaches the takeout point S set above the inspection socket 11, and
the Z2-axis contact hand is noved fromthe standby point P to the takeout
point S. Routes of the contact hands in this case are schematically shown
by a dotted line in Fig. 6. The 3@keout point S is set as |ow as
possible to a degree where the contact hand 5 can nove in the horizontal
direction without interfering with the nmechani sns on the periphery of the
i nspection socket 11. The |lower the takeout point Sis, the shorter the

i ndex ti nguA$. nighe Zl-axis contact hand is noved up to ‘the
- 22 - taﬁegﬁtcgﬁgﬁgﬁsl romthe inspection sockets 11 together with the

Z driving nenber 6, the X driving nenber 12 starts to nove |eftward. The
mutual Iy parallel upward novenent of the Z driving nmenber 6 and | eftward

noverment of the.X A parts handling apparatus, comprising:

a processing member for subjecting a part to a
predetermined process; .

a first handling member for sﬁpplying and diScharging
a part placed on one side of said processing member;

a second handling member for supplying and discharging
é part placed on the other side of said processing member;

a first holding member movable between said processing
member and said first handling member to hold the part;

a second holding member movable between said
processing member and said second handling member to hold
the part;

main driving means for making said first and second
holding members reciprocate alternately between said first
and second handling membe;s and said processing member;

first auxiliary driving means for moving said first
holding member close to and apart from said processing
member and said first handling member; and

second auxiliary driving means for moving said second
holding member close to and apart from said processing

member and said second handling member.

2. A parts handling abparatus according to claim 1,

_—
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drivi'ng nenber 12 allow the contact hand to nove toward the &standby point
R along a route denoted by Ul in Fig. 6. On the other hand, when the Z
driving nenber 6 starts to nove downward al nost sinultaneously with the
start of novenent of the X driving nenber 12, the Z2-axis contact hand is
t hereby noved toward the takeout pornBlS-along a route denoted by U2.
When the Zl-axis contact hand reaches the standby point R the Z2-axis
contact hand reaches the takeout point S. After that, the Z2-axis Z
driving nenber -6 noves down and sets an |IC device onto the inspection
socket 1{hekBinthis case, the index tinme is the tine during which the Z1-
axis contact hand noves fromthe inspection position to the takeout point

S and thegafd- axiis deivdely heads' aakees ddiel fiakstoundFatord fhakding
standby point P and then reaches the inspection sockets 11 fromthe

t akeout memberS. reciprofatee ltineariw g td M dfsoditectsiand@ngdasaid P to
the takeout point Sis determned by the noving tinme of the X. driving
menber 1ZiwsitcBnkaseaohdngumxiiiag ydidstiariowy nidaris maerssicddliatst o t he
noving tinme fromthe standby point Pto the center point Q Contrarily,
t he novi agdt sesonfl hiedding members reciprocate linearly in a second

direction intersecting the first direction.

3. A parts handling apparatus according to claim 2,
wherein said first auxiliary driving means has a first
connecting member for engaging said first holdihg member
therewith movably in the first direction and holding said
first holding member in the second direction, and a first
drive source fixed to move said first connecting member in
the second direction, and said second auxiliary driving
neans has a seconq connecting means for engaging said
secénd holding member therewith movably in the first
direction and holding said second ﬁolding member in the
second direction, and a second drive source fixed to move -

said second connecting member in the second direction.

4, A barts handling apparatus according to claim 2,
wherein the period of movement of said first and second
holding members in the first direction through said main
driving means and the period of movement of said first and

second holding members in thé second direction through said

—_—
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- 23 - axi's contact* handfromthe inspection position to the center
point Qis longer than the noving tine fromthe inspection position to the
takeout point S, and the noving tinme of the Z2-axis contact hand fromthe
center point Qto the inspection position is |longer than the noving tine
from the takeout point S to the inspdétfon position. Therefore, this node
of noving the contact hands by way of the takeout point S nakes it
possi bl e to shorten the index tine. In a case in which the difference
in nmoving di stance between the X driving nmenber 12 and the Z driving
menber 6firstsamd seeondn amxddieryn driivdng heamyiaxe Gwdrmpaed dthe Z
driving nmenber 6 is longer than that of the X driving nenber 12, in order
to decredsasthpartdellyi.ne, it s preferable to set the standby points P
and R as low as possible to a degree where the contact hands are not

di sturbed by the nechanisnms on the periphery of the shuttle 22. If the
standby point P is set to such a |ow position

5. A parts handling apparatus according to claims 1
to 4, wherein said main driving means is a single driving

system so structured as to move said first and second

holding members in the same direction and at the same speed.
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that the nmovenent of the X driving menber 12 causes the noving track of
the contact hand to be disturbed by the nechanisns on the periphery of the
shuttle 22, novenent of the Z driving nmenber 6 may be started | ater .than
that of the X driving nenber 12 tq_gggq_degree so that the contact hand
starts to nove downward froma corre d point T horizontal to the standby
poi nt P. In order to realize a noving track of the contact hand

- 24 - shown by the solid Iine i ABSTRACT, anot her operation node is
adopted. In this operation node,, as shown in Fig. 7, the |leftward
movenment of the X driving menber 12 and the domnmard nmovenent of the
Z2-axis driving system are PARTSeHANILENG AFBARATMScous| y at the tine when
the Z1-axis driving systen1starts upward novenent and the Zl -axis contact

hand reaches_the takeout t he u war d ement of .the ZI - axis
G i ng- oyst o BR BAECHOYRREREng: 2PRErREE] GFnbhe Bresént

invention can shorten the index time and increase working
ability without increasing the number of components and can
restrict the rise of manufactuging cost. An X driving
member to be moved right and left in correlation to the
rotation of a ball screw by a servomotor is prévided with a
pair of right and left moving members mounted movably in
the Z direction. Two contact hands are attached to each
moving member through aligning mechanisms respectively.

The moving member is provided with a Z driving member
mounted slidably in the X direction. The 2 driving member
is engaged with a ball screw éonnected to a servomotor.
When the ball screw is rotated by the éervomotor, the 2

driving member moves up and down, thereby also moving the

moving member up and down.

This Sheet Has Been Replaced
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menber are stopped al nost sinmultaneously, and then, the Z2- axis driving
systemis noved downward until an I C device held by the contact hand is
pressed agai nst the inspection socket 11.. By thus setting the periods of
the X-direction novenent and the Z-directi on novenent so that they overlap
with each other, the index time can bel&Hdrt ened wit hout varying
accel erations and maxi num speeds of the X-direction and Z-direction
driving systens. In this node, the index time is shortened by nore than
about 30% conpared to that of the operation node shown by the alternate
| ong and short dashed line in Fig. 6. Fig. 8 is a cross-sectional
view show ng the structure of a main part of the contact hand 5 in'this
enbodi ment. The contact hand 5 is mounted so that the angle thereof is
changeabl e and the center position thereof is adjustable wthin a
predeterm ned range with respect to the aligning nechanism8. As shown in
Fig. 8A, a positioning plate 50 ' 10 : - 25 -
12

(J%)

3 10a

FIG. 1



i s disposed horizontally at the bottomend of the contact hand 5, and a
mai n body 51 attached to the aligning nechanism8 is nounted on the upper
surface of the positioning plate 50. A plurality of guide holes 50a are
fornmed on the periphery of the positioning plate 50. Wien the contact hand
5 cones close to the inspection socket2 0 " the parts supply stage 23 or
the parts discharge stage 24, the guide holes 50a are fitted on guide
pints 60 formed on the upper surface of the inspection socket 11, 'the
parts supply stage 23 or the parts discharge stage 24, thereby
positioning the contact hand 5 accurately. On the | ower surface of
the positioning plate 50, a presser nenber 52 nade of synthetic resin and
provided with a presser surface 52a for pressing outer termnals 6la of
an | C device 61 against an unillustrated inspection pad of the inspection
socket 11 is nounted so as to project downward. A holdigg frame 53 for

hol ding the position of the IC devicej@l is pligged insiqe the presser
menber 52. The contact hand 5 is{provided mﬁtﬂ center t™rough hole
inside thereof in which a guyde blpck 54 is fittled npwa™y \up and down. A
suction head 55 nmade &f synthetic yubbgr is

# 21 23 ‘



nounted to the guide bl ock 54. An el astic nenber 56 fornmed of a coi
spring or the like is housed on the guide block 54 to urge the guide
bl ock 54 downward. The center through hole forned inside
- 26 - the contact hand 5 is conmagé?bto an exhaust device which is
not illustrated, and the I C device 6171'ssucked by the suction head 55.
When no |load is inposed fromoutside before the IC device 61 is sucked,
the suction head 55 and the IC device 61 are pressed down by the elastic
menber 56 in a state shown in Fig. 8A On the ot her- hand, when the
| C device 61 is sucked by the suction head 55, since there is negative
pressure i-nside the center through hole of the contact hand 5, a package
of the IC device 61 is positioned in contact with the holding frane 53 as
shown in Fig. 8B, and the outer

3

10 10a

12

23 5



termnals 6la of the I C device 61 are brought into contact wth the
presser surface 52a of the presser nenber 52. In this state shown in
Fig. 8B, the IC device 61 is delivered in a precise position, and the
outer termnals 6la of the IC device 61 _are pressed agai nst the inspection
socket 11 precisely and reliably. 4/ ecording to this enbodi ment, since
the shuttles 21 and 22 are placed on the right and left sides of the .
i nspection socket 11, uninspected |IC devices are conveyed fromthe parts
supply stages 23 of the shuttles 21 and 22- toward the inspection sockets
11 and inspected I C devices are withdrawn to the parts discharge stage 24,
| C devices can be supplied to the inspection position by the right and
- 27 - | eft contact hands alternately, and a free linear transfer route
can be achieved. Therefore, the index tinme can be shortened relatively
easily w thout increasing the '
10 7 .
12 g

3 10a

23
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manuf act uri ng cost. In this enbodi nent, particularly, since two
contact hands are noved in the X direction by the drive of a single X
driving nenber, a single driving systemhaving a single drive source and a
single driving nmechani smwrks sufficiently, which makes it possible to
sinplify the apparatus structure and /¢ educe the manufacturing cost.

In this enbodi nent, since the novable nenber 7, the aligning nechanisns 8
and the .contact hands 5 are only supported by the X driving nenber 12 and
the Z-axis driving systenms each consisting of the servonotor 3, the bal
screw 4 and the Z driving nenber 6 are supported by the frane 10, the

wei ght load on the X-axis driving systemcan be reduced. This enhances
accel eration and deciel erat{on per]orhance and] driving—accuracy of the
X-axis driving system Thefefore, | ijt is ss| bl e t¢speed up the operation
and further shortem the iNdekx tifre|w thout changindg the driving ability.
fatus]fqk makijng pn el @ctric inspection on IC
devices is describée in theYabove| dibodi nent] the present invention can be
applied not only tofsuch an\i ectlijon apparptus, but also to parts
handling apparatuses used -foUd. types. of .working machi nes and
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- 28 - assenbl i ng machi nes. Furt hernore, although two contact
hands are operated by a single X-axis driving systemin the above

enbodi ment, separately controlled driving systenms nmay be provided for the
respective contact hands. In this case, it is possible to nove the two
contact hands in the horizontal direct®b6h® at different speeds and tinings
in order to further shorten the index tine. As mentioned above, the
present invention has the follow ng advantages. According to claim
1, since a first handling nenber and a second handling nenber are placed
on both sides of a processing nmenber and parts are supplied and di scharged
alternately fromboth sides by a first holding nenber and a second hol di ng
menber, the conveyance route of the parts is freely determ ned and the
index tinme can be shortened by

o
N

FIG. 6

11




-short eni ng the conveyance route. According to claim2, since the
first and second holding nenbers are noved linearly close .to and apart
from the processing nenber and the first and second handling menbers by
being moved linearly in the first direction by the main driving member

bet ween the processi ng nenber and t he/ ¥4rst and second handling nenbers,
it is possible to sinplify the structures of the main driving nenber and
the first and second auxiliary driving nmenbers and to reduce

- 29 - t he manuf acturing cost of the apparatus. According to claim
3, although the first and second auxiliary driving neans operate the first
and second hol ding nenbers by noving the first and second connecting
menbers by neans of the first and second drive sources, since the first
and second connecting nmenbers are novable in the second direction, the
first and second auxiliary ' '
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~driving menbers do not obstruct the novenent nmade by the main driving
nmenber and the driving | oad of the main driving nmenber can be reduced.
Therefore, it is easy to increase the driving speed of the first and
second holding nenbers and to naintﬁkﬂpdriving accuracy. Accor di ng
to claim4, since the period of nove made by the main driving nenber
and the period of novenent nade by the first and second auxiliary driving
menbers are overlapped, it is possible to optim ze the noving route of
the first and second hol di ng nenbers, and to further shorten the index
time by changing the setting of the noving route. According to claim
5, since the first and second holding nenbers are noved by a single
driving systemin the sane direction and at the sanme speed, it is possible
to sinplify the structure of the driving systemand to reduce the
manuf acturing cost of the apparatus. - -
30 -
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VWHAT | S-CLAIMED | & = - 1. A parts handling apparatus, conprising:

a processing nenber for subjecting a part to a predeterm ned process;

a first handling nmenber for supplying and discharging a part placed on one
side of said processing nenber; g i§cond handl i ng nenber for
supplying and di scharging a part plac d_ n the 'other side of said
processi ng nenber; a first holding nenber novabl e between said
processing nenber and said first handling menber to hold the part; a
second hol di ng nenber novabl e between said processing nenber and said
second handling nmenber to hold the part; mai n driving neans for
maki ng said first and second holding nenbers reciprocate alternately
between said first and second handling nmenbers. and said processing nenber;
first auxiliary driving neans f nmoving said first hol di ng nmenber cl ose
to and apart- from said processin megher and said first handling menber;
and seconqsfuxiliar driviAg nme¥ns for noving said second

FIG. . 9



hol di ng menber close to and apart from said processing nenber- and said
second handl i ng nenber. 2. A parts handling apparatus according to
claim1l, - 31 - wherein said main
driving neans nakes said first and seqﬁgp @olding menbers reciprocate
linearly in a first direction, and sai Irst and second auxiliary driving
nmeans nake said first and second hol di ng nenbers reciprocate linearly in a
second direction intersecting the first direction. 3. A parts
handl i ng apparatus according to claim2, wherein said first ‘auxiliary
driving neans has a first connecting nmenber for engaging said first

hol ding nmenber therewith novably in the first direction and hol ding said
first holding nmenber in the second direction, and a first drive source
fixed to nove said first connecting nenber in '

36 36
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‘the second direction, and said second auxiliary drivihng neans hasdaoseeend
connecting nmeans for engaging said second hol di ng nenber therew thpsgvably
in the first direction and hol ding said second hol ding nmenber in the
second direction, and a second driyesgource fixed to nove said second

connecting nenber in the second dlrectlon 4. A pa q;d} dllng
apparatus according to claim2, wherein the period of movehent_-of sald‘ :
first and second holding nembers iABSHERAETrst direction thfoligh sai d maif
driving nmeans and the period of novenent of said first and | sec8rd At 423
menbers in the second direction through said
- 32 - first and second aaar$iEkagFN9|hﬁPﬁBAHESare overf apped at | east
partially. 5. A parts handling apparatus accordin a.claings 1

A new parts handling apparatus of the present
invention can shorten the index time and increase working
ability without increasing the number of components and can
restrict the rise of manufactuéing cost. An X driving
nember ﬁo be moved right and left in correlation to the
rotation of a ball screw by a servomotor is prévided with a
pair of right and left moving members mounted movably in
the Z directioq. Two contact hands are attached to each
ﬁoving member through aligning mechanisms respectively.

The moving member is provided with a Z driving member
mounted slidably in the X direction. The Z driving member
is engaged with a ball écrew Eonnected to a servomotor.
When the ball screw is rotated by the éervomotor, the Z

driving member moves up and down, thereby also moving the

moving member up and down.

Figure ‘1
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r d as to nove said first anfl second hol ding nenbers in the e
i rec®™ on and at the same speed

)Z?Wei n sBARGHREPQRE ; |{prlication Np. 37024160 i 1\ system so

TEXT OF THE ABSTRACT '

PARTS HANDLING APPARATUS

A parts handling apparatus of the present invention can shorten the index time and increase
working ability without increasing the number of components and can restrict the rise of
manufacturing cost. An X driving member to be moved right and left in correlation to the
rotation of a ball screw by a servomotor is provided with a pair of right and left moving
members mounted movably with a pair of right and left moving members mounted movably in
the Z direction. Two contact hands are attached to each moving member through aligning
mechanisms respectively. The moving member is provided with a Z driving member mounted
slidably in the X direction. The Z driving member is engaged with a ball screw connected to a
servomotor. When the ball screw is rotated by the servomotor, the Z driving member moves up
and down, thereby also moving the moving member up and down.

Figure 1.
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