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 BACKEGRQUND OF THE | NVENTI ON Field of the Invention The present invention
rel attes to an | C nounting/ denpbunting systemfor transferring an I1C on a
tray and nounting the 1C on an | C socket on a socket board for a burn-in
process or dermounting the IC fromthe IC socket and transferring the 1 C on
the tray. Description of the Related Art Conventionally, a fabricated IC
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The present invention relates to an {C mounting/demounting system for
transferring an IC on a tray and mounting the IC on an IC socket on a socket
board for a burn-in process or demounting the IC from the IC socket and
transferring the IC on the tray.

Description of the Related Art

Conventionally, a fabricated IC (IC package) passes through a burn-in
process turned on for a predetermined time at a high temperature of, for
example, 120 to 130 °C and thereafter, undergoes an electrical operation test.

In the burn-in process, an IC is mounted on each of a plurality of IC
sockets arranged on a socket board, that is, the IC is electrically connected with
the IC socket, and the socket board is set in a burn-in oven. Therefore, a
process for transferring an IC to an IC socket on a socket board and
mounting/demounting the IC on or from the IC socket is necessary before and
after the bum-in process and an IC mounting/demounting system is used for

_ the process. .

Fig. 27 is a perspective view showing an example of a conventional IC
mounting/demounting system. In the figure, a socket board (burn-in board) 1
on which a plurality of IC sockets (not illustrated) are mounted is transferred
one by one from a board magazine 3 by a board transfer section 2. A tray
housing section 5 in which a plurality of trays 4 are housed is set nearby the
board transfer section-2. A plurality of IC's (not illustrated) are mounted on
each tray 4.

The IC's are transferred between the socket board 1 and the tray 4bya
robot body 6. Two mounting/demounting heads 7 for sucking and holding the
IC's are mounted on the .robot body 6. The interval between these two
mounting/demounting heads 7 can be adjusted in accordance with the pitch
between the IC sockets on the sockst board 1 and the pitch between the IC's
housed in the tray 4. Moreover, a tray chuck 8 for transferring the tray 4 is
mounted on the robot body 6.

Next, the operation will now be described. For example, to mount the
IC's on the tray 4 housed in the tray housing section 5 on the IC sockets on the



nmount i ng/ denounting the 1C on or fromthe |1C socket is necessary before and
after the burn-in process and an | C nounting/denmobunting systemis used for
the process. Fig. 27 is a perspective view showi ng an exanple of a
conventional |C nounting/denpounting system In the figure, a socket board
(burn-in board) 1 on which a plurality @f |1C sockets (not illustrated) are
nmounted is transferred one by one froma board nmagazine 3 by a board
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cover with the mounting/demounting head and thereby opening the _contacts.

Then, by moving the mounting/demounting head 7 upward, the pressure on the

cover is released, the contacts are closed, and the IC is held by_the IC socket.

Moreover, the IC is positioned in the mounting/demounting head 7 by correcting

the shoulder portions of the IC by chucks (not illustrated) from four directions.

Thus, the IC's are mounted by two on the IC sockets on the socket
board 1 from the tray 4. When an IC is mounted on every IC socket on the
socket board 1, the next socket board 1 is supplied by the board transfer
section 2. When all the IC's are removed from the tray 4, a new tray 4 is
supplied by the tray chucking section 8. .

As described above, a burn-in process is carried out after the socket
board with the IC's mounted on the IC sockets is placed in a burn-in oven (not
illustrated).  After the burn-in process, the IC's on the IC sockets are
transferred to the tray 4 by reversing the above procedure. -

In the conventional IC mounting/derhounting system constructed as
described above, it is necessary to position the IC by the chucks and press the
cover of the IC socket by socket pushers (not illustrated) of the
mounting/demounting head when the IC is mounted and demounted on the IC
socket. However, because various sizes of IC sockets are used

- corresponding to the IC to be mounted, it is necessary to store various -
mounting/demounting heads having a socket pusher corresponding to each IC
socket size and the chucks corresponding to the IC size and to replace the
whole of the mounting/demounting head whenever the type of IC and IC socket
are changed.  To perform the above mounting/demounting head replacement,
operations of the system must be stopped for 15 to 20 minutes or more thereby

- lowering operation efficiency. Particularly, as the number of diversified low-

volume products increases, the frequency of mounting/demounting head

replacement increases and the time and labor required for the replacement
greatly influence operation efficiency.

~ Thereisa system for simultaneously transferring a lot of IC's by a robot



mounted on the robot body 6. Next, the operation will now be described. For
exanple, to nmount the IC s on the tray 4 housed in the tray housing section
5 on the I C sockets on the 2 socket board 1, the nounting/denounting
heads 7 are noved onto the IC on the tray 4 by the robot body 6 to suck and
hold two ICs. Thereafter, the nounting}denounting heads 7 are noved over
the I C sockets on the socket board 1 to nount the IC on the I C sockets and
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SUMMARY OF THE INVENTION

The present invention has been achieved with a view toward solving
the problems described above, and it is an object of the present invention to
provide an IC mounting/demounting system which is capable of greatly
improving the operation efficiency by eliminating the mounting/demounting
head replacement time.

To this end, according to one aspect of the present invention, there is
provided an IC mounting/demounting system comprising: a tray supply section
for supplying a tray which bears a plurality of IC’'s thereon; a socket board
supply section for supplying a socket board having a plurality of IC sockets to
and from which the IC’s are mounted and demounted by pressing and
displacement of a movable section; a robot body for transferring said IC’s
between the tray supplied to the tray supply section and the socket board
supp]ied to the socket board supply section; a mounting/demounting head
equipped with a centering tool including a head body supported by the robot
body for sucking and holding the IC, a socket pusher detachably supported by
the head body and a centering recess portion for centering the |IC which are
constructed integrally with the head; a centering tool stocker on which a
plurality of centering tools having different sizes are mountable; and a control
section for controlling an operation of the robot body.

According to another aspect of the present invention, there is provided
a mounting/demounting -head of an IC mounting/demounting . system
comprising: a head body supported by a robot body for sucking and holding an
IC; and a centering tool including a socket pusher detachably supported by the
head body for pressing a movable portion of an IC socket at mounting and
demounting of the IC to and from said IC socket and a centering recess portion
for centering said IC, which are constructed integrally with the tool. -

According to a still further aspect of the present invention, there is
provided an IC mounting/demounting system comprising:

a tray supply section for supplying a tray which bears a plurality of IC’s

- thereon; a socket board supply section for supplying a socket board having a



Moreover, the ICis positioned in the nmounting/ denounting head 7 by
correcting the shoul der portions of the IC by chucks (not illustrated) from
four ‘directions. Thus, the IC s are nD%nted by two on the I C sockets on the
socket board 1 fromthe tray 4. Wien an IC is nmounted on every | C socket on
the socket board 1, the next socket board 1 is supplied by the board

- transfer section 2. Wen all the ICs are renoved fromthe tray 4, a new
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an IC mounting/demounting
system according to a first embodiment of the present invention;,

Fig. 2 is a plan view showing the Fig. 1 system;

Fig. 3 is a plan view showing one example of socket boards;

Fig. 4 is a plan view showing one example of |C sockets;

'Fig. 5 is a cross-sectional view showing the Fig. 4 IC socket;

Fig. 6 is a plan view showing a state where a cover shown in Fig. 4
undergoes depression;

Fig. 7 is a cross-sectional view of the state shown in Fig. 6;

Fig. 8 is a perspective view showing the socket board rack and socket
board table in Fig. 1;

Fig. 9 is an illustration useful for explaining a socket board transposing
operation of a socket board table; -

Fig. 10 is a cross-sectional view showing a principal portion of Fig. 9;

Fig. 11 is a front elevational view showing the mounting/demounting
head of Fig. 1;

Fig. 12 is a cross-sectional view taken along a line XlI-Xli of Fig. 11;

Fig. 13 is a cross-sectional view showing an IC extracting operation by
the Fig. 11 mounting/demounting head; _

Fig. 14 is a cross-sectional view showing a state where a cover of an IC
socket shown in Fig. 13 is held down; ' _

Fig. 15 is a cross-sectional view showing a state where an IC shown in
Fig. 14 is extracted from an IC socket;

Fig. 16 is a cross-sectional view showing a state of centering the IC in
Fig. 15; ' .
Fig. 17 is a cross-sectional view showing a state where the Fig. 16
mounting/demounting head is shifted upwafdly;



corresponding to the 1C to be nounted, it is necessary to store various
nmount i ng/ denounti ng heads having a socket pusher corresponding to each IC
socket size and the chucks corresponding to the I1C size and to replace the
whol e of the nounting/denounting head whenever the type of IC and | C socket
are changed. To performthe above nounting/demounting head replacenent,
operations of the System nust be stopped for 15 to 20 minutes or nore
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is a system for si t aneous transferring a ot of 1C s by a robot 3
havi ng” a pli& meupingdemauntingdie@ount i ng heads corresponding to only IC s
and Fig. 20 is a structural. view showing a state that the Fig. 19
' mounting/demounting head is brought into contact with a sensor positioning
member: | |

Fig. 21 is a structural view showing a rotated state of the lock member
illustrated in Fig. 20;

Fig. 22 is a structural illustration of a position changed state of the
defective indicator detecting sensor in Fig. 21;

Fig. 23 is a structural illustration of a state where a centering tool after
change is set to the Fig. 22 mounting/demounting head;

Fig. 24 is a structural view showing an upwardly moved state of the Fig.
23 mounting/demounting head; _

Fig. 25 is a front elevational view showing a mounting/demounting head
of an IC mounting/demounting system according to a second embodiment of
the present invention; '

Fig. 26 is an illustration available for describing a sepa_ration adjusting
method for a pusher of the Fig. 25 mounting/demounting head; and

Fig. 27 -is a perspective view showing one example of prior IC
mounting/demounting systems. '

DESCRIPTION OF THE PREFERRED EMBODIMENTS

| Embodiments of the present invention will be described hereinbelow
with reference to the drawings.
First Embodiment .

Fig. 1 is a perspective view showing an IC mounting/demounting
system according to a first embodiment of this invention, and Fig. 2 is a plan
view showing the Fig. 1 system. On an installation base 11 there are placed
two tray lifting devices 12, 16 for gradually lifting and supplying a plurality of
trays 4 piled up. Each of the trays 4 is structurally made to position and carry a
plurality of IC’s (IC package) 13. |

A tray table 14 to which the trays 4 are transferred from the tray lifting
device 12 or 16 is provided to be adjacent to one side of the tray lifting device
12. This tray table 14 is equipped with a tray bearer 15 rotatable and made to



| C sockets of specific sizes. However, the systemis also unsuitable for

t he above diversified | owvolune product nanufacture because the whol e
system nust be stopped while the differgnt size ICs and IC sockets are
handl ed. SUMVARY OF THE | NVENTI ON The present invention has been achi eved
with a view toward solving the probl ens descri bed above, and it is an
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: A socket board rack 19, accommodating a plurality of socket boards

(burn-in socket boards) 1 so that they are liftable, is joined at a given position on
the installation base 11. In addition, provided on the installation base 11 is a
socket board table 20 serving as a socket board supply section. This socket
board table 20 is provided with a socket board bearer 21 rotatable and made to
bear two socket boards 1, and the two socket boards on the socket board
bearer 21 are interchangeable in position by the rotation of the socket board
bearer 21 by 180 degrees. A socket board conveying device 23 provided on
the installation base 11 carries out the transportation of the socket boards 1
between the socket board rack 19 and the socket board table 20.

Furthermore, provided on the installation 11 is a robot body 24 which
transfers the IC’'s 13 between the tray 4 on-the tray table 14 and the socket
board 1 on the socket board table 20. This robot body 24 supports a
mounting/demounting head 25 for sucking and holding the IC’s 13 so that it is
movable vertically. Moreover, within the operating range of the
mounting/demounting head 25 due as limited by robot body 24 there is
provided a centering tool stocker 28 for supporting centering tools 27 to be
mounted on the mounting/demounting head 25. Placed on this centering tool
stocker 28 are a plurality of centering tools 27 corresponding to different size
IC’s 13 and further planted thereon is a center positioning member 26.

A control panel 30 is fixedly secured to a transparent cover 29 situated
on the installation base 11. The installation base 11 accommodates a control
section 70 having a sequence controller to conirol the operation of the entire
system, and the control panel 30 is connected with this control section 70.’

Within the operating range of the robot body 24 on the installation base
11 there is provided a temporary resting stage 31 ‘having a plurality of IC
supporting sections 31a to accept the IC's 13 during transportation between the
tray 4 and the socket board 1. The IC supporting sections 31a of the
temporary resting stage 31 are designed to accept a plurality of different size
IC’s 13.



supplied to the socket board supply section; a nounting/denmounting head
equi pped with a centering tool including a head body supported by the robot
body for sucking and holding the IC a socket pusher detachably supported
by the head body and a centering recess portion for centering the |IC which
are constructed integrally with the head; a centering tool stocker on which
a plurality of cenftering tools having different sizes are nountable; and a
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are gradually lifted so that the uppermost tray 4 is conveyed by the tray
conveying device 17 to the tray bearer 15 of the tray table 14. After this, the
tray table 14 rotates halif way so that the tray table 14 can accept the next tray 4.
in a similar way, two socket boards 1 are transferred onto the socket board
table 20.

In this state, the mounting/demounting head 25 is shifted by the robot
body 24 to be above the socket board 1 on the socket board table 20, and an
Tested IC's 13 is extracted by the mounting/demounting head 25. The
extracted IC 13 is sucked up by the mounting/demounting head 25 in a
positioned condition and then carried to the IC supporting section 31a of the
temporarily placing table 31 and released from the mounting/demounting head
25. .

Subsequently, the mounting/demounting head 25 is moved to be above
the tray 4 on the tray table 14 to suck up the Untested IC’s 13. This IC 13 is
connected to a vacant IC socket 1A on the socket board 1 to which another IC
13 had been connected. Thereaiter, the next IC 13 on the same socket board
1 is picked up by the mounting/demounting head 25 and transferred to the tray
4 . .

By repeating this operation, the Untested IC’s 13 are coupled to all the
sockets 1A on the socket board 1, and then the socket board table 20, rotates
half way around and the tested IC’s 13 on the next socket board 1 are replaced
with the untested IC’s 13. Further, the socket board 1 on which untested IC’s
13 are connected to all the IC sockets 1A is returned to within the socket board
rack 19 by the socket board conveying device 23 during the operation for the
next socket board 1, and in place a different socket board 1 within the socket
board rack 19 is shifted to be above the socket board table 20. '

On the other hand, when all the IC's 13 within the tray 4 are
interchanged with tested IC's 13, the tray table 14 is rotated half way so that
the untested IC’s 13 in the next tray 4 are 'interchan'ged with the tested IC’s 13.



a-tray, supply section for supplying a tray which bears a plurality of I1C s
Ihereon a socket board supply section for supplying a socket board having
a plurality of 1C sockets; a robot body for transferring the ICs
between the tray supplied to the tray sgpply section and the socket ‘board
supplied to-the socket board supply section; a nounting/denmounting head
made so that its position is adjustable in accordance Mﬁth a size of the IC
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Furthermore, when the size of the IC 13 to be handled changes, the
information on the kind of IC 13 is input to the control panel 30 whereupon, the
mounting/demounting head 25 is moved above the centering tool stocker 28
and the centering tool 27 is automatically replaced, to match the size of the IC’s
13. '
Since, as described above, the replacement of the socket board 1 by
the socket board table 20 and the replacement of the tray 4 by the tray table 14
are instantaneously possible, these replacement operations do not require the
system to stop, thus improving working efficiency. In addition, changes in the
kind of IC 13 is possible in only a short time because only the centering tool 27
is replaced without having to replace the whole mounting/demounting head 25,
thus enhancing the working efficiency accompanying changes in IC type.
The procedure for moving the IC 13 is not limited to the above.  For
example, it is also possible for the untested IC’s 13 on the tray 4 is initially put
on the temporary resting stage 31.
in addition, if either a vacant tray 4 or a vacant socket board 1 is first
transferred onto the tray table 14 or the socket board table 20, it is possible to
interchange an untested IC's 13 with a tested IC’s 13 without the use of the
temporary resting stage 31. Moreover, the interchange between the Untested
IC's 13 and the Tested IC’s 13 is also possible without the use of the temporary
resting stage 31 by making one section of the first tray 4 or one IC socket 1A of
the first socket board 1 vacant.
Next, a detailed description will follow of the respective sections of the
IC mounting/demounting system shown in Fig. 1. Fig. 3 is a plan view
showing one example of a socket board 1. In the illustration; a plurality of IC
sockets 1A are arranged on the socket board 1 and further a wiring pattern (not
shown) is placed thereon for energizing these IC sockets 1A. In addition, at
- one end portion of the socket board 1 there is provided a connector 1B which is
inserted into a connecting section of a burn-in furnace (not shown) to be
electrically coupled thereto. Moreover, when there is a defective IC socket 1A,
a defectlve indicator 1E (or mark) is given to the IC socket 1A. As this



Fig. 3.is a plan view showi ng one exanpl e of socket boards; Fig. 4 is a

pl an view showi ng one exanple of |C sockets; Fig. 5 is a cross-sectional
view showing the Fig. 4 IC socket; Fig. 6 is a plan view showi ng a state
where a cover shown in Fig. 4 undergoes d®pression; Fig. 7 is a
cross-sectional view of the state shown in Fig. 6; Fig. 8 is a perspective
vi ew showi ng the socket board rack and socket board table in Fig. 1, Fig. 9
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head; state where a cover shown in Fig. 4 is in a pressed condition, and Fig. 7 is a

cross-sectional view of Fig. 6. On a base 35 of the IC socket 1A, a plurality of

contact pins 36 elastically deformable are provided in corresponding relation to

external leads 13a of the IC 13. These contact pins 36 hold down the external

leads 13a from above by their elastic forces. In addition, provided on the base

35 is a cover 37 serving as a movable section engaged with all the contact pins

36, and an opening 37a is provided in a central portion of the cover 37 to allow

the insertion of the IC 13.

In such an IC socket 1A, the cover 37 is evenly pressed by the

mounting/demounting head 25 (see Fig. 1) when mounting/demounting the IC

13. So that, all the contact pins 36 are elastically deformed to release the

external leads 13a as shown in Fig. 7. On releasing the cover 37 from this

pressing, the cover 37 moves upwardly, so that the contact pins 36 return to

their original shapes and the external leads 13a are pressed by the contact pins

36. Accordingly, the external leads 13a and the contact pins 36 come into

electric connection with each other. o

Next, Fig. 8 is a perspective view showing the socket board rack 19 and

the socket board table 20 in Fig. 1, Fig. 9 is an illustration for describing a

socket board transposing operation of the socket board table, and Fig. 10 isa

cross-sectional view showing a principal section of the Fig. 9 socket board

table. ' : '
The socket board rack 19 has a plurality of socket board storage
shelves 19a for bearing the socket boards 1, and each of the socket board
storage shelves 19a has a notch portion 19b. Further, at the rotation of the
socket board bearer 21, the socket board bearer 21 and the socket boards 1
thereon rotate within the notch portion 19b between the socket boards 1
accommodated within the socket board rack 19 as shown in Fig.' 10. Thus,
any interference between the socket board table 20 and the socket board rack
19 is avoidable, with the result that it is possible to shorten the distance
between the socket board rack 19 and the socket board table 20 to accomplish
the size reduction of the entire system and further to facilitate the conveyance
of the socket boards 1 between the socket board rack 19 and the socket board



Fig. 14 is a cross-sectional view show ng a state where a cover of an IC
socket shown in Fig. 13 is held down; Fig. 15 is a cross-sectional view
showing a state where an I C shown in Fig. 14 is extracted froman IC
socket; Fig. 16 is a cross-sectional view showing a state of - centering the
ICin Fig. 15; Fig. 17 is a cross-secti®nal view showing a state where the
Fig. 16 nounting/dénounting head is shifted upwardly; Fig. 18 is a
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t%'e mounting/demounting head 25. Fig. 11 is a front elevational view showing
the mounting/demounting head 25 of Fig. 1, and Fig. 12 is a cross-sectional
view taken along a line XII-XII of Fig. 11._ In the illustrations, a frame 42 is
fixedly secured to a lower end portion of a head shaft 41 supported on the robot
body 24 to be movable vertically. In addition, a suction spindle 43 for sucking
up the IC’s 13 is fixed to the frame 42. A slide member 44, being a moving
member slidable horizontally in Fig. 11, is biased by a spring 45 to the left in Fig.
11. A first roller 46 is provided at one end portion of the slide member 44.
Further, fixed to the slide member 44 is the tip portion of a defective indicator
detecting sensor 47 for detecting the presence or absence of the defective
indicator 1E of Fig. 3.

In the slide member 44 an engagement section 44a is provided with a
plurality of teeth, and a lock member 48 for locking the sliding action of the slide
member 44 by engaging with the engagement section 44a is fitted to the frame’

42 to be rotatable about a pin 49. The lock member 48 is biased by a spring
50 in a direction of engaging with the engagement section 44a. A second
roller 51 is located at one end portion of the lock member 48. '

To a lower end portion of the frame 42 there is fitted a lever 53 rotatable
about a shaft 52, and on the tip portion of this lever 53 there is provided a chuck
claw 53a made to engage with a recess portion 27a of the centering tool 27.
The lever 53 is biased by a spring 54 in a direction that the chuck claw 53a
engages with the recess portion 27a. A chuck release roller 55 is rotatably
fitted to the lever 53. Further, mounted on the frame 42 is an air cylinder 56 for
rotating the lever 53 against the spring 54 in response to the pressing of the
chuck release roller 55.

In this example, a head body 57 is equipped with the frame 42 and the
respective parts 43 to 56 placed on the frame 42. Further, provided in the
centering tool 27 is a centering recess portion 27b for positioning (centering)
the IC 13. A side wall of this centering recess portion 27b has a tapered
inclination surface with which the external leads of the IC 13 come into contact, .
for example the inclination angle is setto 15 degrees. In addition, the side wall
of the centering recess portion 27b is mirror finished to smooth the centering
work. Moreover, a socket pusher 27c for evenly pressing the cover 37 of the



mount i ng/ demounting head is brought into contact with a sensor positioning
menber; Fig. 21 is a structural view showing a rotated state of the | ock

menber illustrated in Fig. 20; Fig. 22 is a structural illustration of a
position changed state of the defective ihdicator detecting sensor in Fig.
21; Fig. 23 is-a structural illustration of a state where a centering tool

after change is sef to the Fig. 22 nounting/denobunting head; Fig. 24 is a

structural ¢ Syuceh qw{]igga@aranp%frﬁéd aPLrRSthe @ér&eﬁ‘ﬁ? téeedsigbrtids 27b at the
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one exanpl e1®f cphhectedC to the IC socket 1A, as shown in Fig. 13, the
mounting/demounting head 25 is first shifted to the position of the IC socket 1A,
and the socket pusher 27c¢ of the centering tool 27 is brought into contact with
the cover 37 of the IC socket 1A. Subsequently, as shown in Fig. 14 the
cover 37 is pressed downward by the socket pusher 27c of the centering tool 27,
so that the contact pins 36 are elastically deformed to release the external leads
13a and'.the tip portion of the suction spindle 43 is brought into contact with the
IC 13 which in turn, is sucked up by the suction spindie 43.
Thereafter, as shown in Fig. 15 the suction spindle 43 is moved -
upwardly relative to the centering tool 27. Thus, the external leads 13a of the
IC 13 are guided along the tapered surface of the centering recess portion 27b,
thereby centering the IC 13 as shown in Fig. 16. In the case that the position
of the IC 13 shifts during suction as shown in Fig. 14, at the centering the IC 13
slides with respect to the tip surface of the suction spindle 43. - Accordingly, the
tip surface of the suction spindle 43 is made of a material that allows the sliding
" of the IC 13, for example a mirror finished metal. - After this, as shown in Fig.
~ 17 the suction head 25 is lifted above the tray 4. Further, the connection of the
IC 13 to the IC socket 1A is made with the reverse procedure.
Next, a description will be made of the operation of the IC
mounting/demounting system when the kind (size) of the IC 13 is changed.
First, the operator inputs an instruction for the type of changing operation to the
control panel 30 in Fig.. 1 and further inpuis the necessary information including
the kind of new IC, the IC socket to be used, etc. This controls, the robot body
24 to bring the mounting/demounting head 25 is to the centering tool stocker 28.
The memory of the control section 70 previously stored with the storage
positions of the respective centering tools 27 in the centering tool stocker 28,
and the mounting/demounting head 25 is correctly moved to the storage
position of the centering tool 27 currently loaded according to that data.
Following this, when the air cylinder 56 of the mounting/demounting
head 25 comes into operation, as shown in Fig. 18 the lever 53 is rotated
against the spring 54 to release the engagement of the chuck claw 53a with
~ respect to the recess portion 27a of the centering tool 27. In this state, the



mount i ng/ demounti ng systems. DESCRI PTION OF THE PREFERRED EMBCDI MENTS
Enbodi nents of the present invention will be described herei nbel ow with
reference to the drawings. First Embodinent Fig. 1 is a perspective view
showi ng an | C nounting/ denpunting systgm according to a first embodi ment of
this invention, and Fig. 2 is a plan view showing the Fig. 1 system On an
i-nstallation base 11 there are placed two tray lifting devices 12, 16 for

Ora%\ iy BRI MR8 SR il o edodipSedrngen of.
Hé: F?;ka?ie?talsr?hwm iz 4Bl e 14 to V\:hl ch the trays 4 are transferred from
the t ra§ lifti ngﬂ(;%yél%r’l%s %[Pom itn?aiy ?ng@Tﬂn?ﬁe%nﬁ&ﬁﬂhd Realosisde of
bearer 15 mA that the seernd tpller 51°comes into contact anthpap honzontal contac?ty

surface defined on the sensor positioning member 26 in opposed relation to the

upper surface of the centering tool stocker 28. After this, as illustrated in Fig.

21 the mounting/demounting head 25 is slightly lifted so that the lock member

48 rotates against the spring 50 to separate from the gear section 44a of the

slide member 44. _

Thus, the slide member 44 is released from the locked condition and
slides by being pushed by the spring 45, and the first roller 46 is brought into
contact with a vertical contact surface 26b formed on the sensor  positioning
member 26. In this state, the mounting/demounting head 25 is moved
horizontally to the right and left in the illustration, thus adjusting the position of
the slide member 44 with respect to the frame 42, i.e., the position of the
defective indication detecting sensor 47. After the adjustment of the position
of the defective indication detecting sensor 47, when the mounting/demounting
head 25 is moved slightly, the lock member 48 is rotated by the spring 50, so
that the position of the slide member 44 comes into a locked state.

After this, as shown in Fig. 22 the mounting/demounfing head 25 is
correctly shifted '
above a new centering tool 27. Then, as shown in Fig. 23, after the downward
movement of the mounting/demounting head 25, the release is made from the
pressing of the chuck release roller 55 due to the air cylinder 56 and the lever

. 53 is rotated by the spring 54, so that the chuck claw 53a fits into the recess
portion 27a of the centering tool 27. Further, as shown in Fig. 24 the
replacement of the centering tool 27 is completed by the upward movement of
the mounting/demounting head 25.

According to the. IC mounting/demounting system equipped with this
mounting/demounting head 25, the replacement of the entire
mounting/demounting head 25 is unnecessary irrespective of the change in
size of the IC 13 to be handled, and therefore no time is taken for the
replacement of the mounting/demounting head 25, thus strikingly improving
working efficiency. In addition, the replacement of the centering tool 27 is -
automatically possible by storing the information about the IC’s 13 in the control
section, further improving the working efficiency.



6 support two trays 4[err], and the two trays 4 on the tray bearer 15 are

I nterchangeable in position in a manner that the tray bearer

15 i s rotated

by 180 degrees. A tray conveying device 17 takes charge of the
transportation of the trays 4 between thestray lifting devices 12, 16 and

the tray table 14. Further, the tray I|ft|ng devices 12, 16,

t he tray tabl e

14 and the tray conveyi ng deV| ce 17 constitute a-tray: supply section 18. A

socket board rackddnedfSRTIHBLEARNS BHTGH e 16! sk an bBRES WD E:

socket boards) 1 sot at the

I'Ven posi

on the instehange dn @aGeoﬁihethatadlsmga awmkaﬂem@ert azclh@wamatﬂm base

11is a SOC&%& %ﬁ'{ #Q@'tﬁe?&zé%‘f‘thQSa%Qﬁsf@ﬁhéé lﬁotﬁédceﬂé Q’té&cé'}'%‘

Thi s socket

rot atabl e a

e 20 js provid sock bear er

on the sockgf s:hﬂﬂfaﬁaeba@wop%tv@methbn&rﬁr@wmsabl@f the IB8sbtkét™M Ayahdiehe

rotation of th

ees. ﬁiesaoc ket board

conveyi ng d%t&‘r' grezg %\pdppﬂ%ng;ﬁemoung ing %a%sz% car%e simpli

Still further, although the change in size of the IC socket 1A causes a
change in the size of the cover 37 and a deviation in the position of the
defective indication 1E with respect to the mounting/demounting head 25, since
the position of the defective indication detecting sensor 47 in the horizontal
direction is automatically adjusted, the detection of a defective socket is easy
regardless of the change in size of the IC 13.

Moreover, since release of the centering tool 27 from its locked
condition is made by rotating the lever 53 through the use of the air cylinder 56,
the mounting/demounting of the centering tool 27 can be qunckly carried out
even in a small space.

Second Embodiment _

Fig. 25 is a front elevational view showirig a mounting/demounting head
of an IC mounting/demounting system accdrding to a second.embodime_nt of

- the present invention. In the illustration, on a lower end portion of a head

shaft 41 supported by a robot body 24 to be movable vertically there are
provided a pair of socket pushers, i.e., first and second socket pushers 62, 63,
for pressing a cover 37 of an IC socket 1A, which are rotatable about supporting
points 62a, 63a. The first and second socket pushers 62, 63 are respectively
provided with synchronous gears 62b, 63b which engaged with each other
during the rotation of the first and second socket pushers 62, 63. In addition,
the first socket pusher 62 includes an engagement surface 62c having
successive fine grooves with a triangular cross section.

The first and second socket pushers 62, 63 are biased by a spring 64 in
a direction to separately open their lower end portions. A lever 65 is attached
to the second socket pusher 63 to be rotatable about a supporting point 65a.
Further, a stopper 66 is rotatably fitted to one end portion of the lever 65 to
restrict the rotational movements of the first and second socket pushers 62, 63
in their opening directions. Moreover, the stopper 66 includes an engagement
surface 66a which is engaged with the engagement surface 62c of the first
socket pusher 62. The separation between the lower end portions of the first
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t he instal

| ation base 11 carries out the transportation of the socket

boards 1 between the socket board rack 19 and the socket board table 20.
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situated o
a control

of the ent
control se

e, provided on the installation 11 is a robot body 24 which

the 1C s 13 between the trayl4 on the tray table 14 and the -
socket board 1 -on the socket board table 20. This robot body 24 supports a
nmount i ng/ denounting head 25 for sucking and holding the ICs 13 so that it
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Ctér%?ng@s a suction section. A fixed base 69 is fixedly secured to a housing
(not shown) fixed with respect to the head shaft 41. This fixed base 49 is
provided with a centering tool 70 for centering the IC 13. The centering tool 70
is released from the mounting/demounting head so that a chuck claw 71 is
rotated by an air cylinder 73 against a spring 72.

To the first socket pusher 62 there is attached a defective indication
detecting sensor 74 for detecting a defective indication 1E of the IC socket 1A.

In the case of this mounting/demounting head, the second roller 67B is
pressed against a positioning member 75 as shown in Fig. 26 in a state where
the centering tool 70 is in the released state and the mounting/demounting
head is moved up and down in a state where the first roller 67A is brought into
contact with a positioning surface 75a, with the result that the opening degree
between the first and second socket pushers 62, 63 is adjustab]e to the size of
the IC socket 1A.

Furthermore, since the defective indication detecting sensor. 74 is
attached to the first socket pushef 62, with the adjustment of the opening
'degree between the socket pushers 62, 63 it is adjusted to the position
corresponding to the size of the IC socket 1A without a specific operation.

Incidentally, although the mounting/demounting head - with the
centering tool 70 has been described in the sécond embodiment, the centering
tool 70 may also be omitted. |

Still further, although the above-mentioned example includes the burn-

~in 'process, the system according to this invention is also applicable in terms of

the electrical operation tests before and after the burn-in process if the
mounting/demounting of the IC to and from the IC socket is necessary.

&P%f&‘ﬁ &QH&‘ﬁfﬁ%@ﬁW& gohe ﬁe ufed W’tﬁQﬁQ rOtatibA 'o$ tﬁée!ék/ef 659

e

to

ni ng
r 29
pdat es
tion



there is m,’fm&"mrary resting stage 31 having a plurality of IC
supporti to accept the IC s 13 during transportation

bet ween t he raLy 4 aﬁ_d the socket boar'd 1. The IC supporting sections 3la
of the tenporary resting stage 31 are designed to accept a plurality of
different size 1C $ 13. 7 Next, a description a basic operation of the

entire sys '?I f 10 aaFirst of all, -a tray nmagazi ne 4A accommodating a
plurality WWA SCIKR“*IEQCJ'SUF) and carrying the 1Cs 13 before the burn-in

test is put on tHe trafn G mougting/demourtingsy$ten £o8M¥I&NI boar d rack 19
acconmodating a pl Lbply Yecfie ngw traf WhlicH bearaud phurality e iCay e
joined at a gi ve% %ﬁo)g%té%lx fe'lcﬂeﬁgﬁ? , Iﬁléﬂeals%t erlr? operati 'gn l'i gyst arted by
operating thereednt r ol

a socket board supply section for supplying a socket board having a
. plurality of IC sockets to and from which said IC’s are mounted and demounted
by pressing and displacement of a movable section; '

a robot body for transferring said IC’s between said tray supplied to
said tray supply section and said socket board supplied to said socket board
supply section; | |

a mounting/demounting head equipped with a centering tool including a
head body supported by said robot body for sucking and holding said IC, a
socket pusher detachably supported by said head body and a centering recess
portion for centering said IC which are constructed integrally with the head; '

a centering tool stocker on which a plurality of centering tools having

- different sizes are mountable; and

a control section for controlling an operation of said robot body.

2. An IC mounting/demounting system ‘as defined in claim 1,
wherein information about the kind of IC is input into said control section so that
said centering tool suitable for said IC is automatically_selected and the current
centering tool is replaced with the selected centering tool.

3. An IC mounting/demounting system as defined in claim 1,
wherein said socket board supply section is a socket board table equipped with

"a socket board bearer made to support two socket boards and rotatable 180
degrees in a horizontal plane. ' '

4. An IC.mounting/demounting system as defined in claim 3,
further comprising a socket board rack equipped with a plurality of socket board
storage shelves each having a notch portion for preventing the interference with
said socket board bearer and said socket boards at rotation of said socket
board bearer, with said socket board rack supporting, on said socket board
storage shelves, a plurality of socket boards to be supplied to said socket board
supply section. :

5. A mounting/démounting head of an IC mounting/demounting
system comprising: _

a head body supported by a robot body for sucking and holding an IC;

Wthln.tm'ieratlng range-of the robot body 24 on the installation base 11

and
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panel . h t he tray I|ft|ng device 12, the trays 4 within the tray

magazi n H lifted so that the uppernost tray 4 is conveyed
by the t ice 17 to the tray bearer 15 of the tray table 14.
After this, the t ay ta'ble 14 rotates hedf way so that the tray table 14

can accept the next tray 4. In a simlar way, tw socket boards 1 are
transferred onto the socket board table 20. In this state, the
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~ head body and provided with a chuck claw for holding said centering tool and
an air cylinder for rotating said lever to open and close said chuck claw.

7. A mounting/demounting head of an IC mounting/demounting
system as defined in claim 5, wherein a wall surface of said centering recess
portion is mirror-finished.

8. An|C mounting/demounting system comprising:

a tray supply section for supplying a tray which bears a plurality of IC’s
thereon;

a socket board supply section for supplying a socket board having a
plurality of IC sockets;

a robot body for transferring said IC’s between said tray supplied to
said tray supply section and said socket board supplied to said socket board
supply section; :

a mountlng/demountlng head made so that its posmon is adjustable in
accordance with a size of said IC socket, equipped with a defective indication
detecting sensor for detecting a defective indication attached onto said IC
socket, and supported by said robot body for sucking and holding said IC; and

a control section for controlling an operation of said robot body. |

9. An IC mounting/demounting system as defined in claim 8,
wherein said mounting/demounting head is equipped with a moving member
made to move with said defective indication detecting sensor, a spring for
biasing said moving member and a lock member for locking the movement of
said moving member, and a sensor positioning member is provided within an
operating range of said robot body, with said sensor positioning member having

a positioning surface for restricting the movement of said moving member due
to said spring on releasing from the locking by said lock member.

10. An IC mounting/demounting system as defined in claim 8,
wherein said mounting/demounting head is equipped with a pair of socket
pushers made so that a separation therebetween is adjustable in accordance
with a size of said IC socket, and made to press a movable portion of said IC



13- had been connected. Thereafter, the next IC 13 on.the sanme socket board

lis p| nti ng/ demounting head 25 and transferred to the

tray mﬂlmumﬂﬂlmumg operation, the Untested ICs 13 are coupled to
he s*ockets 1» A ©n *t he socket boajfl 1, and then the socket board table

20 rot ates half way around and the tested IC s 13 on the next socket board
1 are replaced with the untested IC s 13. Further, the socket board 1 on

whi ch unte eod”%}ﬁ ned
to within %@sg&ﬁlﬁénﬁégn rac ?‘gﬁg"yd BLéélgggEgtér@og%%ﬂ\lg%d&ef %ta‘rt(!:e 23
during the dgfeeting indigasiontdeteeling serRarcheing atigched da@ny Ps @ ﬁalg %ﬁ"\I{‘Pér ent
socket boarr_g_,sq,l thin the socket board rack 19 is shifted to be above the
socket board table 20. On the other hand, when all the ICs 13 within the
tray 4 are interchanged with tested ICs 13, the tray table 14 is rotated
hal f way so that the untested 1Cs 13 in the next tray 4 are interchanged
with the tested 1C s 13.



8 tn.addition, the tray, 4 filled with tested ICs 13 is transferred by the
tray conveying device 17 into a vacant tray magazine 4A of the tray lifting
devicée 16 during the operation the nextigray 4. Mreoverthe next tray. 4
is conveyed onto the tray table 14. After the repetitijorhiofSHETsHADSERY ijon,
at the load end tine the 1Cs 13 on the tenporary restlng siﬁg]g&@@ are

transferred to thetray 4. Furthernore, when the size 'ofthe—t+e-13—+o—b
handl ed chan ' Emt? 9@%

. control pane %Omlgt%gn: H@r‘r@? ?ﬁﬁ&@%‘o@nﬂ%@ Si, I'S rmvegfabove
the centering tool stocker 28'andHLEtP€D REFOR t ool 27 is automatically

replaced, to match the size of the 1C s 13. Since, as described above, the

r epl acenentABsmm'pQ)]:quHg)gm@L@stEhe socket board table 20 and the
repl acenent of t e tray tabl§%14 are ipstant

possi bl e, these r&bl '&géﬁﬁﬁ‘ﬁxwa?ﬁpf‘ﬂ 89 q3Ysiem inguhics gneea ?‘gﬁﬁl‘% €{ op,
thus i nprovinswdiny &iseekef pusher2c ahd aadstitering recésspertionn27theonstructed

integrally with the tool is detachably attached to a head body 57. Also
provided is a centering'tool stocker for supporting a plurality of centering tools.
This construction eliminates the need for the replacement of a
mounting/demounting head with each change of the kind of IC, thus enhancing
working efficiency. -
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kind Of 1C 13 is possible in.only a short tinme because only the centering
tool 27 is replaced without having to replace the whol e nounti ng/ denounti ng
head 25, thus enhancing the working efficiency acconpanying changes in IC
type. The procedure for noving the IC 13 is not |limted to the above. For
exanple, it is also possible for the untested ICs 13 on the tray 4 is
initially put on the tenporary resting stzage 31. In addition, if either a
vacant tray 4 or a vacant socket board 1 is first transferred onto the tray
table 14 or the socket board table 20, it is possible.to interchange an
untested ICs 13 with a tested 1C s 13 without the use of the tenporary
resting stage 31. Mreover, the interchange between the Untested IC s 13
and the Tested IC s 13 is al so possibley thgut the use of the tenporary
resting stage 31 by naking one section Eglngifirit tray 4 or one |IC socket
1A of the first socket board 1 vacant. xt, ™a%detail ed description will
follow of the respective sections of the | C nounting/denmounting system
shown in Fig. 1. Fig. 3 is a plan view show ng one exanple of a socket
board 1. In the illustration, a plurality of IC '
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sockets 1 A are arranged on the socket board 1 and further a wiring pattern
(not shown) is placed thereon for energizing these |IC sockets 1A In
addition, at one end portion of the socket board 1 there is provided a
connector 1 B which is inserted into a connecting section of a burn-in
furnace (not shown) to be electrically coupled thereto. Moreover, -when
there is a defective |IC socket 1A, a defective indicator 1E (or mark) is
given to the I C socket 1A As this QPa2glefective indicator 1 E, for
exanpl e stickers colored in white, yellow, red or the.like may be used.

Fig. 4 is a plan view showi ng one exanple of IC sockets, Fig. 5is a
cross-sectional view of the Fig. 4 I1C socket, Fig. 6 is a plan view show ng
a state where a cover shown in Fig. 4 is in a pressed condition, and Fig. 7
is a cross-sectional viewof Fig. 6. On a base 35 of the IC socket 1A a

p-It.JTaIity of FIG. 2
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contact pins 36 elastically deformable are provided in corresponding
relation to external |eads 13a of the I1C 13. These contact pins 36 hold
down the external |eads 13a from above by their elastic forces. In
addition, provided on the base 35 is a cover 37 serving as a novable
section engaged with all the contact pins 36, and an opening 37a is
provided in a central portion of the cover 37 to allow the insertion of the
I C 13. In such an I C socket 1A, the cover 37 is evenly pressed by the
nount i ng/ denounting head 25 (see Fig. 1) when nounting/denounting the IC
13. So that, all the contact pins 36 argoglastically deformed to rel ease
the external |eads 13a as shown in Fig. 7. On releasing the cover 37 from
this pressing, the cover 37 noves upwardly, so that the contact pins 36
return to their original shapes and the external |eads 13a are pressed by
the contact pins 36. Accordingly, the external |eads 13a and the contact
pins 36 cone into electric i } : r. Next, Fig. 8 is a
perspective view showi ng the socket " boart==ack 19 and t he socket board
table 20 in Fig. 1, Fig. 9 {s an illustratiofi~For scribing a
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socket board transposing operation of the socket board table, and Fig. 10
is a cross-sectional view showing a principal section of the Fig: 9 socket
board table. The socket board rack 19 has a plurality of socket board
storage shelves 19a for bearing the socket boards 1, and each of the socket
board storage shelves 19a has a notch pgyda on 19b. Further at the rotation
of the socket board bearer 21, the socket board bearer 21 and the socket
boards 1 thereon rotate within the notch portion 19b between the socket
boards 1 accomobdated within the soc k 19 as shown in Fig. 10.
Thus, any interference between the s ﬁig# able 20 and the socket
board rack 19 is avoidable, wth the res hat is possible to shorten
the di stance between the socket board rack 19 and the socket board table 20
to acconplish the size reduction of the entire s %tentand further to
facilitate the conveyance of the socket boards 1°h8tween the socket board
rack 19 and the socket board ’//,37
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10 table 20. Incidentally, the socket board 19 is naturally di sposed so as
not to interfere with the other devices on the installation base 11. Stil
further, description will be rmade herei nbel ow of a construction of the
nount i ng/ denounting head 25. Fig. 11 is H22ront el evational view showi ng

t he nmounti ng/ demounting head 25 of Fig. 1, and Fig. 12 is a cross-sectional
view taken along a’'line XII-XIl of Fig. 11. In the-illustrations, a frane
42 is fixedly secured to a | ower end portion of a head shaft 41 supported
on the robot body 24 to be-novabl e veFring;y. addition, a suction
spindle 43 for sucking up the I C s 138 sliiNXed the frame 42. A slide
menber 44, being a noving nenber slidable horizontally in Fig. 11, is

bi ased by a spring 45 to the left in Fig. 11. Afirst roller 46 is provided .
at one end portion of the slide megpgr 44. Further, fixed to the slide
menber 44 is the tip portion of a defective indicator detecting sensor 47
for detecting the presence or [absenge of tne aerectivg indicator 1 E of

Fig. 3. O




In the slide menber 44 an engagenent section 44a is provided with a
plurality of teeth, and a | ock nenber 48 for |ocking the sliding action of
the slide nenber 44 by engaging with the engagenent section 44a is fitted
to the frane 42 to be rotatable about a pin 49. The |ock nenber 48 is

bi ased by a spring 50 in a direction of engaging with the engagenent :
section 44a. A second roller 51 is |located at one end portion of the |ock
menber 48. To a |lower end portion of the gyzme 42 there is fitted a | ever
53 rotatabl e about a shaft *52, and on the tip portion.of this |lever 53
there is provided a chuck claw 53a made to engage with a recess portion 27a
of the centering tool 27. The lever 53 is biased by a spring 54 in a
direction that the .chuck claw 53a engages with the recess portion 27a. A
chuck release roller 55 is rotatably fitted to the |ever 53. Further,
nounted on the frame 42 is an air cylinder 56 for rotating the | ever 53
against the spring 54 in response to the pressing of the chuck rel ease
roller 55. In this exanple, a head body 57 is equipped with the frame 42
and the respective parts 43 to 56 placed on the frame 42. Further, provided

“TUFIG. 8




centering tool 27 is a centering recess portion 27b for positioning
(centering) the IC 13. A side wall of this centering recess portion 27b has
a tapered inclination surface with whichyflie external |eads of the IC 13
cone into contact, for exanple the inclination angle is set to 15 degrees.
In addition, the side wall of the centering recess portion 27b is mrror
finished to snoboth'the centering work. Moreover, a socket pusher 27c for
evenly pressing the cover 37 of the Ifsjcet is integrally fornmed
around the centering recess portion 27b &t tSh|eo end portion of the
centering tool 27. The tip portion of the suction spindle 43 is open within
the centering recess portion 27b. For exanple, when the nounting/denounting
head 25 picks up the 1 C 13 connected9 e Jdpsocket 1A, as shown in Fig.-

13, the nounting/denounting heg 5 ifs fifrst /shif position of the
| C socket 1A, and the socket push 7c_bf the nt egs 44! 27 is brought
into contact with
' e 16
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*the cover 37 of the IC socket 1A, Subsequently,: as shown in Fig. 14 the
cover 37 is pressed downward by the -socket pusher 27c of the centering tool
27, so that the contact pins 36 are el ast&4/@al |y deformed to rel ease the
external | eads 13a and the tip portion of the suction spindle 43 is brought
into contact with the 1C 13 which in turn, is sucked up by the suction
spindl e 43. Thereafter, as shown in Fi 1F(E¥e srclion spindle 43 is noved
upwardly relative to the centering tool us, i the external |eads 13a of
the IC 13 are guided along'the tapered surface of the.centering recess
portion 27b, thereby centering the I1C 13 as shown in Fig.. 16. In the case
that the position of the I1C 13 shiﬂﬂb—duﬁkﬁg—fuction as shown in Fig. 14,

at the centering the 1C 13 slides with respect to the tip surface of the
suction spindle 43. Accordingly, the tip cemof the suction spindle 43
is made of a material that allows the sli D JIt he 1 C 13, for exanple a
mrror finished netal. After this, as sho . 17 the suction head 25
is lifted above the tray 4. Further, the C ngf the IC 13 to the IC
socket 1A is made with the reverse proced re. Nefff, a description will be
made of the operation of the IC
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nmount i ng/ denounti ng system when the kind (size) of the I1C 13 i s changed.
First, the operator inputs an instruction for the type of changing
operation to the control panel 30 in Flg 1 and further inputs the
necessary information induding the ki nd942 new IC, the I C socket to be
used, etc. This controls, the robot. body 24 to bring the

mount i ng/ demounting head 25 is to the centering tool stocker 28. The nenory
of the control section 70 previously sto h th storage positions of
the respective centering tdols 27 in the QE% i: stocker 28, and the
nmount i ng/ denounting head 25 is correctly nD storage position of
the centering tool 27 currently | oaded according to that data. Follow ng
this, when the air cylinder 56 of the nmounting/denmounting head 25 cones
into operation, as shown in Fig. 18 the I's rotated agai nst the
spring 54 to rel ease the engagenent of the ch clzw 53a with respect to
the recess portion 27a of the centering his state, the.




12 nounting/ denounting head 25 is noved upwardly to rel ease the centering
tool 27 as shown in Fig. 19. Thereafter, as shown in Fig. 20 the _
nount i ng/ denounting head 25 is noved so that the second roller 51 cones
into contact with a horizontal contact surface defined on the sensor
posi ti oni ng menber 26 in opposed rel ati%A2to the upper surface of the
centering tool stocker 28. After this, as illustrated in Fig. 21 the

nount i ng/ denounting head 25 is slightly lifted so that the | ock nenber 48
rotates against the spring*50 to separ fromt gear section 44a of the
slide nenber 44. Thus, the slide rrenbeﬁdé ret?sed fromthe | ocked
condition and slides by being pushed by tHRe™Spri 45, and the first roller
46 is brought into contact with a vertical contact surface 26b formed on

t he sensor positioning menber 26. In this state, the nmounting/denounting

head 25 is noved horizontally |{ ight and left in the illustration,
t hus adjusting the position of ber _A44 with respect to the

S
frame 42, i.e., the positisg-oflEie O |
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defective indication detecting sensor 47. After the adjustnment of the
position of the defective indication detecting sensor 47, when the

nount i ng/ denounting head 25 is noved slightly, the lock nmenber 48 is
rotated by the spring 50, so that the position of the slide nenber 44 comes
into a | ocked state. After this, as showm in Fig. 22 the

mount i ng/ demounting head 25 is correctl yr1ighpfted above a new centering tool
27. Then, as shown in Fig. 23, after the downward novenent of the

mount i ng/ demounti ng head 25, the release is made from-the pressing of the
chuck release roller 55 due to the air E?Il‘E;r 1g§§nd the lever 53 is
rotated by the spring 54, so that the chuc aw fits into the recess
portion 27a of the centering tool 27. Further, as shown in Fig. 24 the

repl acenent of the centering tool 27 is conpleted by the upward novenent of

t he nounti ng/ denounting head 25 ording to the I C nounting/denounting
system equi pped with this nount nting head 25, the replacenent
of the entire nounting/ds f ; necessary irrespective of
t he change in
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size of the I1C 13 to be handled, and therefore no tine is taken for the
repl acenent of the nounting/denounting head 25, thus strikingly inproving
wor ki ng efficiency. In addition, the replacenent of the centering tool 27
is automatically possible by storing the informati on about the 1Cs 13 in
the control section, further inproving the working efficiency. 13

Furt hernore, although the. size of -the I C socket 1A varies with the change
in size of the I1C 13, since a socket pughes, 27c having a size correspondi ng
to the size of the IC 13 is formed in the centering tool 27 in advance,
with the replacenent of the centering tool 27 alone, it is also possible to
si mul taneously cope with the change in size of the |IC socket 1A and the
structure of the nmounting/denmounting head 25 can be sinplified. Still
further, although the change in size of the I C socket 1A causes a

FIG. 17
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change in the size of the cover 37 and a deviation in the position of the
defective indication 1 Ewith respect to the nounting/denounting head 25,
since the position of the defective indication detecting sensor 47 in the
horizontal direction is automatically adjusted, the detection of a
defective socket is easy regardless of the change in size of the IC 13.
Moreover, since rel’'ease of the centering_tool 27 fromits | ocked condition
is made by rotating the | ever 53 throug 342 use of the air cyl i nder 56,

t he nounting/ denounting of *'the centering tool 27 can be quickly carried out
even in a small space. Second Enbodinment Fig. 25 is a front el evational

vi ew show ng a nounti ng/ denounti ng head of an | C nounting/denounting system
according to a second enbodi nent of the present invention. In the
illustration, on a | ower end portion‘gf Ispeag aft 41 supported by a
robot body 24 to be novabl e vertical fy l e Earprovided a pair of socket
pushers, i.e., first and second socket pushers 62, 63, for pressing a cover
37 of an I1C socket 1 A, which are rotatable about supporting
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points 62a,.63a. The first and second socket pushers 62, 63 are
respectively provided with synchronous gears 62b, 63b which engaged with
each other during the rotation of the fipggzgnd second socket ‘pushers 62,
63. In addition, the first socket pusher 5 I ncl udes an engagenent surface
62c havi ng successive fine grooves with a triangular cross section. The
first and second socket pushers 62, 63 are biased by a spring 64 in a
direction to separately open their r &nd ions. Alever 65 is
attached to the second socket pushe?G; Q bei%at abl.e about a supporting
poi nt 65a. Further, a stopper 66 is rofatally frtted to one end portion of
the lever 65 to restrict the rotational novenents of the first and second
socket pushers 62, 63 in their opening directions. Moreover, the stopper 66

i ncl.udes an engagenent surface 66a which is & with the engagenent
surface 62c of the first socket pusher 62. The s ration between the | ower
end portions of the first 4 |
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14 and second socket pushers 62, 63, i.e., the opening degree thereof, is
made to be adjustable in a nmanner that the position of the stopper 66 in
the longitudinal direction of the first gfghket pusher 62 is adjusted with
the rotation of the lever 65 A rotatable first roller 67Ais fitted to the
other end portion of the |ever 65, while a rotatable second roller 67B is
fitted to the second socket pusher 63. Between the first and second socket
pushers 62, 63 there is located a s ig0 pi 68 extending in the axial
direction of the head shaft 41 and i .asrg ction section. A fixed
base 69 is fixedly secured to'a housing (not shown) fixed with respect to
the head shaft 41. This fixed base 49 is provided with a centering tool 70
for centering the 1C 13. The centering tool 70 is released fromthe

nount i ng/ denount i ng head so that a chuck cl a rotated by an air
cylinder 73 against a spring 72. To the first sddHlet pusher 62 there is
attached a defective indication detecting sensor 4q1 detecting a
defective indication 1 E of the |IC socket 1A he case of this

nmount i ng/ denounti ng head, the second roller
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pressed agai nst a positioning nember 75 as-shown in Fig. 26 in a state
where the centering tool 70 is in the released state and the

nount i ng/ denounting head is noved up and down in a state where the first
roller 67A is brought into contact with a positioning surface 75a, with the
result that the opening degree between the first and second socket pushers
62, 63 is adjustable to.the size of the {§y@ocket 1A Furthernore, since
the defective indication detecting sensor 74 is attached to the first
socket pusher 62, with the-adjustnent of the opening degree between the
socket pushers 62, 63 it is adjusted oI gé:jion corresponding to the
size of the I C socket 1A wi thout a spec tion. Incidentally,

al t hough t he nounti ng/ denounti ng head with the centering tool 70 has been
described in the second enbodi nent, the centering tool 70 nmay al so be
omtted. Still further, although the above- l-oned exanpl e includes the
burn- in process, the systemaccording to t il pMention is al so applicable
in ternms of the electrical operation tests plfland ﬂfter the burn-in
process if the : 4

p
°0

26 26a 504
- S 49
| 48
50
1oL
: |
iil' q6¥a =
~o6b |7
54/"




mount i ng/ demounting of the ICto and fromthe |IC socket is necessary. 15
WHAT IS CLAIMED | S 1. An | C nounti ng/ denobunti ng system conprising:. a
tray supply section for supplying a tray which bears a plurality of IC s
thereon; a socket board supply section 17é22suppl yi ng a socket board havi ng
a plurality of IC sockets to and fromwhich said IC s are nounted and
denounted by pressing and di spl acenent of a novable section; a robot body
for transferring said IC s betmeen ' ray s lied to said tray supply
section and said socket board suppl iﬁ écket. board supply secti on;
a nounti ng/ denounti ng head equi pped®*w ing tool including a

41




head body supported by said robot body for sucking and holding said IC, a
socket pusher detachably supported by said head body and a centering recess
portion for centering said IC which are constructed integrally with the
head; a centering tool stocker on which a plurality of centering tools
having different sizes are nountable; and a control section for controlling
an operation of said robot body. 2. An | C nounti ng/ denpbunti ng system as
defined in claim1, wherein informati on about the kind of ICis input into
said control section so that said centering tool suitable for said ICis
automatical ly sel ected and.the current cenéf ing tool is replaced with the
sel ected centering tool. 3. An | C nmount / denounti ng system as defi ned
in claiml, wherein said socket board supply section is a socket board
tabl e equi pped with a socket board bearer nmade to support two socket boards
and rotatable 180 degrees in a horizontal plane. 4. An I C

nmount i ng/ denounting systemas defined in claim3, further conprising a
socket board rack equipped with a plurality of socket board
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storage shel ves each having a notch portion for preventing the interference
wi th said socket board bearer and said socket boards at rotation of said
socket board bearer, wi'th said socket board rack supporting, on said socket
- board storage shelves, a plurality of socl¥®2boards to be supplied to said
socket board supply section. 5. A mounti ng/ demounti ng head of an IC
mount i ng/ denount i ng’ systen1conpr|5| head body supported by a robot
body for sucking and hol di ng an ICF'g 1?; centerlng tool including a
socket pusher detachably supported®by s d body for pressing-a novabl e
portion of an I C socket at nounting and denounting of said ICto and from

said | C socket and a centering recess portion fa’fnm’*\—’4l
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for cehtering said I C, which are constructed integrally with the tool. 6.

A nounting/ demounting head of an | C nounting/denounting system as defined
rotatably fitted to said head body
hol di ng said centering tool

in claimb,

further conprising a | ever
and provided with a chuck claw for

and an air

cylinder for rotating said | ever to open and close said chuck claw. 7.

nmount i ng/ demounti ng head of an IC-nDuntiﬁﬂjgenDunting system as defined in

a ering recess portionis
An I'C nount i ng/ denounting system conprising: a tray
supply section for supplying a tray which bears a plurality of

claim5, wherein a wall
mrror-finished. 8.

t her eon;

a plurality of

| C socket s;

surface of said

IC s

a socket board supply section for supplying a socket board having
a robot body for transferring said I C s between

said tray supplied to sai d tray supply section and said socket board
supplied to said socket board supply section;
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a nounting/ denounting head nmade so that its position is adjustable in
accordance with a size of said I C socket, equipped wth a defective

i ndi cation detecting sensor for detecting.a defective indication attached
onto said I C socket, and supported by said robot body for sucking and

hol ding said IC, and a control section for controlling an operation of said
robot body. 9. An | C nnunting/dennunthﬁ92§ysten1as defined in claimS8,
wher ei n sai d nmounting/ denounting head is equipped with a noving nmenber nade
to nove with said defective indication detecting sensor, a spring for

bi asi ng said noving nmenber and a |ock nmenber for |ocking the novenent of
sai d noving nenber, and a sensor positioning nmenber is provided within an
operating range of said robot body, with said sensor positioning nmenber
having a positioning surface for restricting the novenent of said noving
menber due to said spring on releasing fromthe | ocking by said | ock -
menber. 10. An | C nmounti ng/ denpbunti ng system as defined in claimS8,
wherein said nounting/denounting head is equi pped with a pair of socket
pushers made so that a separation therebetween is adjustable in accordance

FIG. 26
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with a size of said | C socket, and made to press a novabl e portion of said
I C 17 socket at nmounting and denounting of said ICto and fromsaid IC

socket, said defective indication detecting sensor being attached to any
one of said socket pushers.
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IC MOUNTING/DEMOUNTING SYSTEM AND MOUNTING/DEMOUNTING
HEAD THEREFOR '

ABSTRACT OF THE DISCLOSURE .
An IC mounting/demounting system in which a centering tool 27
including a socket pusher 27¢ and a centering recess portion 27b constructed
integrally with the tool is detachably attached to a head body §7. Also
) provided is a centering tool stocker for supporting a plurality of centering tools.
This construction eliminates the need for the replacement of a

mounting/demounting head with each change of the kind of IC, thus enhancing
working efficiency. '

FIGURE 1




