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Field of the Invention

Thé ~ present invention relates to an IC
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 é burn-in process turned on for a predetermined time
at a high temperature of, for example, 120 to 130C 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 oﬂ 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 transferfing an IC to an IC socket on a socket board and
mounting/demounting the IC on 6r from the IC socket is
hécessary before and after a burn-in process and an IC
mounting/demounting system is used for the process.

Figure 34 is a perspéctive view showing a conventional
IC mounting/demdunting system. - In Fig. 34, socket board
(burn-in board) 1 on which a plurality of IC sockets (not
illustrated) are mounted is transferred one by one from
board magazine 3 by board transfer section 2. Tray housing
section 5 in which a plurality of trays 4 are housed is set

nearby board transfer section 2. A plurality of IC's (not



socKet board is set in a burn-in oven. Therefore, a process for
‘transferring an 1Cto an I C socket on a socket board and

nmount i ng/ demounting the 1C on or fromthe I C socket is necessary before and
after a burn-in process and an IC q&unting/dennunting systemis used for
the process. Figure 34 is a perspective view showi ng a conventional IC

mount i ng/idaraatidtegl) it eduntdd dn eaciB4trapostket board (burn-in board)
1 on which a plurality of IC sockets (not illustrated) are nounted is
transferred Ifhe age bnensteanegoézectwe@gazt’pwgt bpopvdr d tanghs¥eay sécti on
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socket boar
interval between these two mounting/demounting heads 7 can

be adjusted in accordance with the pitch between IC sockets
on socket board 1 and the pitch between IC's housed in tray
4. Moreover, tray chuck 8 for transferring tray 4 1is
mounted on robot body 6.

Next, operations will be descfibed below. For example,
to mount -IC's on tray 4 housed_in tray housing section 5 on
IC sockets on socket board 1, mounting/demounting heads-7
are moved onto the IC on tray 4 by robot body 6 to suck two
IC's. Thereafter, mounting/demounting heads 7 are moved
over'the IC sockets on socket board 1 to mount IC on the IC
sockets and cancel the suction.

In this case, because an IC socket is provided with a
cover for opening/closing the contacts, an IC is set to the
IC socket by préssiﬁg the 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, an IC is positioned in
mounting/demounting head 7 by <correcting the shoulder
porfions of the IC by chucks (not illustrated) from four
directions.

Thus, IC's are mounted by two on the IC sockets oﬁ
socket board 1 from tray 4. When an IC is modnted'on every
IC socket on socket board 1, the next socket board 1 is

 supplied by board transfer section 2. When all the IC's are



by Yobot body 6. Two nounting/ denmounting heads 7 for sucking and
*hol ding an I C are nounted on robot body 6. The interval between these two
nount i ng/ denounti ng heads 7 can be adjusted in accordance with the pitch
bet ween | C sockets on socket boarg 1 and the pitch between I1C s housed in
tray 4. - Moreover, tray chuck™8 for transferring tray 4 is nounted
on robot deadwe@ [Bewin, ©peyatd ona whék beralesari bed sagpMied Foy expapl e, to
nmount 1C s on tray 4 housed in tray housing section 5 on |IC sockets on
socket bedutkingmantinn denounting heads 7 are noved onto the I1C on tray 4
by robot body 6 to suck two |IC s. Thereafter, nmountjng/dempunfin heads

7 are noved o‘\FtardFﬁ&‘Féegoc&}&?‘éeonasc}?:‘k'é‘f'b'baP5°feF§ nb¥nt¢3LE tﬂ. tic
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provi ded a cover tor opening/closing the contacts, al set to the
| C socketj Pyppseedi 1% thepaerehinWidvien hendPunti Ggtedareunti ndahead ane

t hereby opening the contacts. Then, by noving the
" burn-in p¥ocess, the IC's on IC sockets are transferred. to
tray 4 by reversing the above procedure.

In the case of a conventional IC mounting/demounting
system cpnstituted as described above, it is necessary to
position an IC with a chuck and préss the covers of an IC
socket by the socket holder (not illustrated) Qf a
mounting/demounting head. However, because various sizes of
IC sockets are uséd corresponding to the IC to be mounted,
it is necessary to store various mounting/demounting heads
having a socket holder corresponding to each IC socket size
and a chuck corresponding to an IC size and to replace the
whole of mounting/demounting head unit whenever the tybe 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 min 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.

There is a system for simultaneously transferring a lot
of IC's by a robot having a plurality of mounting/demounting
heads corresponding to only IC's and IC sockets of specific
sizes. However, the system is also unsuitable for the above

diversified low-volume product manufacture because the whole



mount i ng/ denounting head 7 upward, the pressure on the cover is rel eased,
the contacts are closed, and the ICis held by the IC socket.

Mor eover , an |IC is positioned in nounting/denounting head 7 by
correcting the shoul der portions o4~the 1 C by chucks (not illustrated)
fromfour directions. Thus, ICs are nounted by two on the I C sockets on
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socket board 1, the next socket board 1 is supplied by board transfer

secti on 2so¥kensabret henlleqd.are -3- renoved fromtray 4, a newtray 4
I's supplied by tray chucking section 8. As described above, a burn-in
process is carried out after the socket board with IC s nmounted on the IC

SOCKe'S  quMMARY OF THE INVENTION

The present invention is made to solve the above
problems -~ and its object is to provide an IC
mouﬁting/demounting system for greatly improving the
operation efficiency by eliminating the mounting/demounting
head replacement time.

An .IC mounting/demounting system of the present
invention comprises a tray supply section for supplying a
tray on which an IC is mounted, a board supply section for
supplying a socket board having an IC socket for mounting an
IC by pressing and displacing an IC socket moving section, a
robot body for transferring the IC between the tray supplied
to the tray supply section and the socket board supplied to
the board .supply section, and a lnounting/demdunting' head
having a plurality of socket pushers whose intervals can be
adjusted to correspond to the size of' the 1IC socket. fdr
pressing the IC-socket moving section and which is supported
by the robot body to suck and hold the Ié, and a control
section for controlling operations of the robot body.

Moreover, the mounting/demounting head of the IC
mounting/demounting system of the present invention
comprises an sucking section supported by a robot body to
suck an IC and a pair of socket puéhers which are set
outside of the sucking section and whose interval can. be
adjusted to press the IC-socket moving section when mounting

or demounting the IC on or from the IC socket.



is placed in a burn-in oven (not illustrated). After the burn-in process,
‘the 1C s on IC sockets are transferred to tray 4 by reversing the above
procedure. In the case of a conventional |C nmounting/denmounting system
constituted as descri bed above, it-5-S necessary to position an ICwth a
chuck and press the covers of an I C socket: by the ~socket holder (not

i [l ustragREkr pEECRIPIVON! OROAHEDRAWINGShead. However, because vari ous
sizes of 1 C sockets are used corresponding to the ICto be nmounted, it is

necessary toFdgare vatiods noaint pegspertine ngvheads siwwing a socketC hol der
corresponding to each I C socket size and a chuck corres ondlng to an IC

si ze andmpsntéppd{dempNatipg svstemunrti mpkrdENt nd dthei PEAfERver t he
type of LC and I C socket are changed. To perform the above

mount i ng~BERBEAPPAg head repl acenent , operations of the systemnust be
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Particularly, as the nunber versified I'ow vol une products increases,
the fiequenc¥igure 3 is a perspective view showing the tray lifting

unit in Fig. 1;

Figure 4 is a persgective view showing a state in which
the tray magazine in Fig. 3 ié lifted;

Figure 5 is a top view showing a socket board;

Figure 6 is a top view showing an IC socket;

Figure 7 is a sectional view of the IC socket in Fig. 7;

Figure 8 is a top view showing a state in which the
cerr in Fig. 6 is pressed;

Figure 9 is a sectional view of the cover in Fig. 8;

Figure 10 is a top view showing the board reversing unit
in Fig. 1;

Figure 11 is a perspective view of the board reversing
unit in Fig. 10;

Figure 12 is a perspective view showing a state in which
the system in Fig. 10 is reversing the socket boards;

Figure 13 is a front | view showing the
mounting/demounting head in Fig. 1;

Figure 14 is a perspective view showing a centering jig;

Figure 15 is a ilow chart showing the operating
procedure when the IC mbunting/demounting system in Fig. 1
changes types of products;

Figure 16 is a block diagram showing a state in which



of nounting/ denounting head repl acenent increases and the time and | abor
‘required for the replacenent greatly influence operation efficiency. There
is a systemfor sinultaneously transferring a lot of IC s by a robot having
a plurality of nounting/denounting ads corresponding to only ICs and IC
sockets of specific sizes. However, the systemis also unsuitable for the

above di ug{ssiddrfithy V4 V91 ¢! rgﬂ.guc{g, NP Ut &L 4k &g because the whol e -4-
system nust be stopped while the different size |C's and 1 C sockets are

handl ed. SUM#igare# THEL $ NWENTbEK diagraes erft ammemab pacition edl ve
t he above probl ens and its obj ect S provi de an I C
mount i ng/flehouht§hrping\atskate fp whighathe m°¥%%%59(ﬁ§m°Fﬁ51“g head

is moved to a positioning member;

Figure 18 is- a block diagram of an essential portion of
Fig. 17 showing a state in which the mounting/demounting
head is pressed against a positioning member;

Fidure 19 is a block diagram of an essential portion of
Fig. 17 showing a state in which the mounting/demounting
head is raised;

Figure 20 is a block diagram of an essential portion of
Fig. 17 showing a state in which the mounting/demounting
head is horizontally moved;

Figure 21 is a block diagram of an essential portion of
Fig. 17 showing a state in which the mounting/demounting
head is separated from a positioning member;

Figure 22 is a block diagram shoﬁing a state in which
the mounting/demounting head in Fig. 21 is lowered onto a
centering jig;

Figure 23 is a block diagram showing a state in whi;h
mounting of the céntering jig in Fig. 22 is completed;

Figure 24 1is a block diagram showing an essential
portion of the mounting/demounting head of embodiment 2 of
the present invention;

Figure 25 is a block diagram showing an essential
portion of the mounting/demounting head of embodiment 3 of
the present invention;

Figure 26 is a block diagram showing a state in which
the mounting/demounting head in Fig. 25 is pressed against a

positioning member;



opefation efficiency by elimnating the nounting/denounting head

‘repl acenent tinme. An | C nounting/denounting system of the present

i nvention conprises a tray supply section for supplying a tray on which an
ICis nounted, a board supply sectiqgn for supplying a socket board having
an | C socket for nmounting an 1 C by pressing and displacing an | C socket

nmovi ng secti GMigurd 0PPt i 908dyblBEk! GaBFEAR I01d drh@ddeEt FECPoL BEohT 3Y
supplied to the tray supply section and the socket board supplied to the
board suflg. s@6tishmwimal a netatte nghdewinich i kjpeheovouhbinggdemphinkahgt y of
socket pushers whose intervals can be adjusted to correspond to the size of
the | C sd8@d ¥pmered hopiientaldBocket noving section and which is

d by 4h b bad -hal he. | C. d . ti
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t he pr esent I nvention conprises an sucking section supported by a robot
body to the preseat invention;

Figure 29 .is a block diagram showing an essential
portion of the mounting/demounting head of embodiment 5 of
the present invention;

Figure 30 is. a block diagfam showing an essential
portion of the mounting/demounting head of embodiment 6 of
the present invention;

Figure 31 is a block diagram showing an esséntial_
portion of the mounting/demounting head of embodiment 7 of
the present invention; |

Figure 32 1is a block diagram showing an essential
portion of the mounting/demounting head of embodiment 8 of
the present invention;

Figure 33 1is a block diagram showing an essential
portion of the mounting/demounting head of embodiment 9 of
the present invention; and

Figure 34 is a perspective view showing a conventional

IC mounting/demounting system.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention are described below
by referring to thé accompanying drawings.
Emﬁodiment 1:

Figure 1 is a perspecfive view showing the IC

mounting/demounting system of embodiment 1 of the present



suck an I1Cand a pair of socket pushers which are set outside of
‘'t he sucki ng section and whose interval can be adjusted to press the
| C-socket noving section when nounting or demounting the IC on or fromthe
| C socket. -5- BRI EF DESCRI PTI ONgOF THE DRAW NGS Fi gure 1 is a
perspective view showing an |C nounting/denmounting system of
enbodi nenfndefidhcanaesegurienvenis oa; tbpgwiew2 dfs thd agyyt&w oh Fhig.system
in Fig. 1; Figure 3 is a perspective view showing the tray lifting unit in
Fig. 1; P gur®rdyi $ifitpegspadti Vi viaw skaowingl kfticg eand supphyihg eray
magazi ne in Fig: 3is lifted; Figure 5 ii a top .view show ng ? so%ke
boar d: plurality of set trays 4 is set on setting table11. ac
tray 4 is constituted so that a plurality of 1IC's (IC
packages) 13 can be positioned and mounted. Tray table 14
to which «trays 4 on tray lifting unit 12 are transferred is
provided . adjacently to one side of tray lifting unit 12.
Tray table 14 has a rotatable tray receiver 15 for '
supporting two trays 4. By rotating tray receiver 15 up to
180, it is possible to mutually exchange the positions of
two trays 4 on tray receiver 15.
Empty tray housing section 16 for housing an empty tray
4 is provided adjacent to the other side of tray lifting
unit 12. Tray 4 is *transferred between tray lifting unit
12, tray table 14, and empty tray housing section 16 by tray
transfer unit 17. Tray supply section 18 comprises tray
lifting unit 12, tray table 14, empty tray housing, section
16, and tray transfer unit 17. '
| Substrate housing unit 19 housing a plurality of socket
boards (burn-in boards) so that they can be moved vertically
is connected to a predetermined position of setting table
1. Substrate reversing unit 20 serving as a board supply
section is set on setting table 11. Substrate reversing
unit 20 has a pair of rotary holders 21 rotatable about a
shaft parallel with the upper side of setting table 11 and
two board support tables 22 for supporting socket board 1
set between these rotary holders 21. By rotating rotary
holders 21, the positions of two board support tables 22 can

be mutually exchanged while keeping socket Dboard 1

horizontal. Socket board 1 is transferred between board



Figure 6 is a top view showing an | C socket; Figure 7 is a sectional view
of the IC socket in Fig. 7; Figure 8 is a top view showing a state in which
the cover in Fig. 6 is pressed; Figure 9 is a sectional view of the cover
in Fig. 8 Figure 10 is a top viewghowi ng the board reversing unit in Fig.
1; Figure 11 is a perspective view of the board reversing unit in Fig. 10;
Figure 12hbGs@ngeraRetti ve Vagdy shoatdg revdmding N whitch 2de gy stbeardd Fi g.
10 is reversing the socket boards; Figure 13 S a front Vi ew
showi ng trahefspunnitgldemmintampeteing ritahle 11 Fsgehewnd ins Fig. 2

per spective vieM/shomAng a_centering jig; Figure 15 is a flow chart show ng
the oper atPR§tpRBcEBUF&Inhdh -t he | C nounting/ demounting systemin Fig. 1
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tray 4 on +tray table 14 and socket board 1 on board
reversing. unit 20 is set on setting table 11.
Mounting/demounting head 25 for sucking and holding IC 13 is
movably supported vertically by robot body 24. Moreover,
positioning member 26 having a recess 26a and centering jig
stocker 28 on which a pluralify §f centering Jjigs 27 are
mounted are set in tﬁe moving range of mounting/demounfing
head 25 by robot body 24. Operation panel 30 is secured to
transparent cover 29 set on setting table 11. A control
sectioﬁ (not illgstrated) having a sequence controller to
control the whole operation of the system is housed in
setting table 11 and operation panel 30 is connected to the
control section.

Next, basic oberations of the whole system will be
described below. First, tray magazine 4A in which a
plurality of trays 4 with IC's 13 mounted are stacked is set
in tray lifting unit 12 and an empty tray magazine 4A is set
in an empty tray hodsiﬁg unit 16. Moreover, board housing
unit 19 housing a plurality of socket boards 1 are set at a
predetermined position.

'Thereafter, operations are started by operafing
operatién panel 30. In tray lifting unit 12, trays 4 in
tray magazine 4A are slowly lifted and the top tray 4 is.
transferred to -tray receiver 15 of tray table 14 by tray
transfer unit 17. Substrates in board housiﬁg unit 19 are

transferred onto board reversing unit 20. In the above



-6- the centering jigin Fig. 13 is released; Figure 17 is a bl ock diagram
‘of an essential portion of Fig. 1 showing a state in which the

nount i ng/ denounting head is noved to a positioning nenber; Figure 18 is a
bl ock di agram of an essential portign of Fig. 17 showing a state in which

t he nmounti ng/ denounting head i s pressed agai nst a positioning nenber;
Figure 1%i#te, bhoaktihggdamvohtangehead 28 pormboedofonftiog.trdy &howi ng a
state in which the nounting/denmounting head is raised; Figure 20 is a bl ock
di agr am diran reseiNdml 1ovY inebet Fody 247asdomnegl@ 3Bate suckAfchYt he
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positioned and held by mounting/demounting head 25.
Thereafter, mounting/demounting head 25 holding IC 13 is
moved onto socket board 1 of board reversing unit 20 and
lowered onto IC socket 1A. Then, the transferred IC 13 is
mounted on IC socket 1A.

After the above operations are repeated and an IC 13 is
mounted on every socket 1A on socket board 1, the positions
of two socket boards 1 of board reversing unit 20 are

- eXxchanged with each other and IC's 13 are mounted on IC
socket 1A on.thé next socket board 1. While IC's are being
mounted on the next socket board 1, the finished socket
board 1 is housed in board housing unit 19 and a new socket
board 1 is transferred onto empty bpard support table 22 and
positioned. After operations for every socket board 1 in
board housing unit 19 are'cqmpleted, board housing unit 19
is separated from setting table 11 and transferred to the
next process. |

Moreover, when every IC 13 is removed from a tray 4 on
tray receiver 15, tray receiver 15 is rotated up to 180 and
IC's 13 are transferred from the next tray 4. While
operations for the next tray 4 are performed, empty tray ¢
on tray receiver 15 is transferred into tray magazine 4A of
empty tray housing section 16 by tray transfer unit 17 and a
new tréy 4 is transferred to a waiting portion on tray
receiver 15 from tray lifting unit 12.

Because socket boardé 1 are immediately replaced by

board reversing unit 20 and trays 4 are immediately replaced



Fig.‘ 17 showing a state in which the nounting/denmounting head is separated
froma positioning nenber; Figure 22 is a block diagramshowing a state in
whi ch the nmounti ng/ denmounting head in Fig. 21 is |lowered onto a centering

jig;, Figure 23 is a block diagram showi ng a state in which nounting of the
centering jigin Fig. 22 is conplerédr Figure 24 is a block diagram show ng

an essentjpyal tpakt itdb1d 186 rehEHd NPé dasD WY adf Oft henhoek tamt £3rof the
present invention; Figure 25 is a bl ock di agram showi ng an essenti al

porti on ofhéteremladtementiecbouimpngvecapenatiobodf ibaieBcpt the present
i nvention; Figure 26 is a block diagran1shomﬁn? a_state in which the
nount i ng/ denolieR i PReRRbioONs FPH. epbrpstipgsandlfgddnéron pEsEPrkRitndA

menber ; on socket board 1 and returning it to tray 4 are performed
. by reversing the above prdcedure.

Next,~each section of the IC mounting/demounting system
in Fig. 1 will be described below in detail.  Figure 3 is a
perspective view showing tray lifting unit 12 in Fig. 1.
Tray lifting unit 12 has a magazine hoiding chinder 31 for
holding tray magazine 4A set at é predetermined position,
lifting table 32 for lifting tréy 4 in tray magazine 4A, L-
type engaging member 33 movably set in lifting table 32 to
engage with tray magazine 4A, and engaging member cylinder
34 for rotating engaging member 33 up to 90.

In the case of the above tray lifting unit 12, as shown
in Fig. 3, tray magazine 4A is held at a predetermined
position by magazine holding c¢cylinder 31 and lifting table
32 is raised while engaging member 33 is closed, and thereby
trays 4 stacked in tray magazine 4A are lifted one by one.
.Then; trays 4 are transferred to tray table 14 by tray
transfer unit 17 in order starting with the top tray.

After all +the +trays 4 in +tray magazine 4A are
transferred, lifting table 32 is once lowered to the lowest
position, magazine holding c¢ylinder 31 1is released, and
engaging member 33 is rotated up to 90. 1In the above state,'
by raising 1lifting table 32 rises, engaging member 33
thgreby engages with the bottom of tray magazine 4A_ and
empty tray magazine 4A is lifted up to a predetermined

height.

Thus, by replacing tray magazines 4A while they are



Figd?e 27 is a block diagramof an essential portion of Fig. 26 showing a
state in which the nounting/denounting head is noved horizontally; Figure
28 is a bl ock diagram showi ng an essential portion of the

mount i ng/ denmounti ng head of enbodi nenf 4 of the present invention; Figure
29 is a block diagram showing ~dn essential portion of the

mount i ng/ depadit £610a sl of e Bfibed neei gt PTthée Parspet preventedntrbmngure

30 is a block diagram showing an essential portion of the
nmount i ng/ cehbiding g itade bife e npoiit sreand crepl 2¢ementsiat sinpdafied: Figure
31 is a block diagram show n an essential portion of the
mount i ng/ dendiA#Y5R) Redd ? ERBodiLR¥htShPGENG h%“pﬁg%‘l‘hlei r‘R/{en?i §Acketqgure
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arranged on socket board 1 and wiring patterns (nct
illustrated) for electrifying these IC sockets 1A are formed
on socket board 1. Moreover, connector 1B inserted into
and electrically connected with a joint in a burn-in oven
(not illustrated) is provided at one end of socket board 1.

Figure 6 1is a top view showing an example of an IC
socket 1A, Figure 7 is a sectional view of IC socket 1A in
Fig. 6, Figure 8 is a top view showing a state in which the
cover in Fig. 6 is pressed, and.Figure 9 is a sectional view
of the cover in Fig. B8. A plurality of contact pins 36
which can be elastically deformed are set on base 35 of IC
socket 1A correspondingly to lead 13a of IC 13.

Each contact pin 36 presses lead 13a from the top by its
elasticity. Moreover, cover 37 serving as a moving section
engaging with all contact pins 36 is set on base 35.
Opening 37a for passing IC 13 is formed at the central
portion of cover 37.

In the case of the above type of IC socket 1A, cover 37
is uniformly pressed by mounting/demouriting head 25 (Fig. 1)
when IC 13 is mounted or demounted. Every contact pin 36 is
thereby elastically deformed and leads 13a are released as
shown in Fig. 9. When the pressure of cover 37 is released,
cover. 37 moves upward, contact pins 36 return to their
original shape, and leads 13a are pressed by contact pins

36. On this way, leads 13a are electrically connected with

contact pins 36.



t he bresent invention; Figure 33 is a block diagram show ng an essenti al
‘portion of the nmounting/denmounting head of enbodinment 9 of the present

i nvention; and Figure 34 is a perspective view showi ng a conventional 1C
nount i ng/ denounting system DESCRIEH. OF THE PREFERRED ENMBODI MENTS
Enbodi ments of the present invention are described below by referring to

t he acconpanyRiygurk awd nijs. aEtrbpdiviiemt showlingurbmalrd srevers spgcunit 2Dew
showi ng the | C nounting/-denmounting system of enbodi nent 1 of the present
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in which the system in Fig. 10 currently reverses a socket
board. In these drawings, rotary holder 21 is rotated by
driving metor 121 for exchanging the positions of two board
support tables 22 with each other. In this case, two idler
gears 123 engaging with fixed gear 122 fixed to the support
portion of driving motor 121 move around fixed gear 122
while rotating 6n their own axis.. Horizontal holding gear
124 secured to board support table 22 engages with these
idler gears 123 and the number of teeth of the gear 124 is
set so that socket board 1 on board support table 22 is kept
horizontal.

By wusing the above board reversing unit 20, it is
possible to exchange positions of socket boards 1 by a
simple structure while Kkeeping sbcket_boards 1 horizontal,
‘eliminate the downtime due to replacement of socket boards
1, and improve the operation efficiency.

Next, the structure of mounting/demounting head 25 will
be described below. Figure 13 is a front view showing the
mounting/demounting head 25 in Fig. 1. In Fig. 13, a pair
of socket pushers for pressing cover 37 of IC socket 1A,
that is, first and second socket pushers 42 and 43 are set
at the bottom end of head shaft 41 to be movably supported
vertically by robot body 24 so that holders 42 and 43 can
rotate about fulcrums 42a and 43a. First and second socket
pushers 42 and 43 are provided with timing gears 42b and 43b
which engage each other when holders 42 and 43 rotate.

Moreover, first socket pusher 42 is provided with engagement



tray 4 is constituted so that a plurality of 1Cs (IC packages) 13 can be
*posi ti oned and nount ed. Tray table 14 to which trays 4 on tray lifting

unit 12 are transferred is provided adjacently to one side of tray lifting
unit 12. Tray table 14 has a rotatahhe tray receiver 15 for supporting two
trays 4. By rotating tray receiver 15 up to 180, it is possible to nutually

exchange dures f@si 1penenofwi¥ent kane 4rvvvdsyvwithevarildngdigy yct o8y
housi ng section 16 for housing an enpty tray 4 is provided adjacent to the
ot her siceeaffian ard identipuensli2formedy 4 is transferred between tray

lifting unit 12 tray_table 14, and enp %ﬁg tra% hou5|n section 16 bg tray
transfer unitFinst and sscenf$9ckettpesnens %p??@eé t?%§ PFEEFRg B¥it 12

(Lt 2t SO Y GELRHRO°Fbb TndCyoBEa iR BESEPACIRHE, hel

boar ds) Sg,idédst gy £a8 hE mMeyefl Vé‘aréu cakh¥ris cpapest & t@sa set to

predeterm ned position of setting table

' second sogket pushers 43 so as to be rotatable about fulcrum

45a. Stopper 46 serving as an interval control member for
controlling the rotation of first and second socket pusher
42 and 43 in the opéning_direction is rotatably set to one
end of lever 45. Moreover, stoﬁpér 46 is provided with
eﬁgagement_surface 46a engaging with engagement surface 42c
of first socket pusher 42. Moreover, by rotating lever 45
to adjust the position of stopper 46 in the 1longitudinal
direction of first stopper holder 42, the interval between
the bottom ends of first and second socket pushers 42 and
43, that is, the opening degree between holders 42 and 43
can be adjusted. The other end of lever 45 is provided with
first rotatable roller 47A. Second lever 43 is provided
with second rotatable roller 47B.

A suction tube 48 serving as an sucking section
extending in the axial direction of head shaft 41 is set
between first and second socket pushers 42 and 43. The
front end of suction tube 48 is provided with suction pad
48a for sucking IC 31. Stationary table 49 is secured to a
housing' (not illustrated) fixed to head shaft 41 and
centering jig 27 is set to stationary table 49.

Figure 14 is a perspective view showing an example of

-centering jig 27. Centering jig 27 is provided with two
positioning pins 27a, which are positioned by inserting them

into the positioning holes 49a formed on stationary table



11. "Substrate reversing unit 20 serving as a board supply section is set
on setting table 11. Substrate reversing unit 20 has a pair of rotary
hol ders 21 rotatable about a shaft parallel with the upper side of setting
table 11 and two board support tables 22 for supporting socket board 1 set
bet ween these rotary holders 21. B}3rotating rotary holders 21, the
positionsggf two board support tables 22 can be nutually exchanged while
keepi ng socket board 1 horizontal. Socket board 1 is transferred

bet ween boar dThe b@ttlaussfgcentérifgarjdgh®d dis epeovidgdumiitth2@ dnedsoard
transfer unit 23 set on setting table 11 as shown in Fig. 2 (omtted in
Fig. 1). RBbebodingrabéerssas ¥2aldoportinsf-er fhgg Irent3 apst wdeSuatdyP™ on

tray tabl%u%ﬁ 3&9 fgcgggegggadi%ég]£§?£d27c of centering jig 27 and

the front end of suction pad 4Ba opens in recess 27b.
Therefores IC 13 sucked by suction pad 48a is sucked into
recess 27a and thereby, automatically c¢entered by the
tapered wall portion of recess 27b. Moreover, as shown in
Fig. 1, various centering jigs 27 are put on centering-jig
stocker 28 and they can be changed to correspond to the size
of an IC 13.

Stationary table 49 is provided with chuck 50 rotatable
about fulcrum 50a and front end 50b of chuck 50 engages with
engagement groove 274 of centering jig 27 to hold centering
jig 27. Chuck 50 is pressed by spring 51 in the direction
for engaging ifront end 50b of chuck 50 with engagement
groove 27d. Chuck release roller 52 is rotatably set to the
middie-of_chuck'SOQ Moreover, air cylinder 53 for rotating
chuck 50 against spring 51 by pressing chuck release roller
52 is mounted on stationary table 49.

In the case of the above described mounting/demounting
head 25, IC 13 is positioned by centering jig 27 and sucked
and held by suction pad 48a. Therefore, when IC 13 is taken
out of tray 4, mounting/deﬁounting_head 25 is moved by robot
body 24 and lowered at an accurate position and in an
accurate direction to IC socket 1A.

In this case, because the opening degree between first
and second socket pushers 42 and 43 is previously adjusted,
cover 37 of IC socket 1A is pressed by socket pushers 42 and

43 and contact pins 36 are-elastically deformed as shown in



reversing unit 20 IS set on setting table 11

*Mount i ng/ demounti ng head 25 for sucking and holding IC 13 is novably
supported vertically by robot body 24. Mor eover, positioning nenber 26
having a recess 26a and centering jdijg-stocker 28 on which a plurality of
centering jigs 27 are nounted are set in the noving range of

mount i.ng/gdeOURLi N TheadndS> dovebadtHady %‘ﬂxe OQ@E%Ean ®aneic 3Q3 sjgecured
to transparent cover 29 set on setting table A control section (not

i |1 ustratred)edwad ncarsd semmmmg:,odﬁmmhﬁﬂnq;o mmrozs the whoted operation
of the system is housed in setting table 11 and operation panel 30 is
connect edtherebx cestene cseotpoh. pimst 35tﬁ£¢csebpéﬁaﬂinﬁp 5> Sphbetmhole

system wll e descrjbed bel ow First y azi ne whi ch
aypl ur al fw‘ of bItCr a3 A% EEmoyed 1§rﬂBurﬁ%ﬂ‘eatre1§t a’?:’ke <-‘,V§r§étnq n t‘i"ﬁy

I|ft|ng %tji?egghggh@ppty tray magazine 4A is set in an enpty tray

housi ng uni bl reover, board housing unit 19 housing a plurality of

socket boardyydx#)<€ opRiratlichs of an IC mounting/demounting system
when the type'of IC 13 used is changed will be described
below. Figure 15 is a flow chart showing the operating
procedure when there 1is a type of product change in the IC
mounting/demounting system in Fig. 1. First, an operator
iﬁputs a command for type-of-product change operation at
operation panel 30 as well as the necessary information
regarding such data as the type of IC, IC socket to be used,
etc. The robot body 24 is thereby controlled to move the
mounting/demounting head 25 to centering-jig stocker 28
(step S1f. The storage position of each centering jig 27 in
centering-jig stocker 28 is previously stored in the memory
of the control section and mounting/demounting head 25 is
accurately moved in accordance with the data for storage
positions.

Thereafter, air cylinder 53 of mounting/demounting head
25 is operated to thereby rotate chuck 50 against spring 51
and release front end 50b of chuck 50 from engagement groove
274 of centering jig 27. In the above state,
mounting/demounting head 25 is moved upward and, as shown in
Fig. 16, positioning pin 27a is thereby removed from
positioning hole 49a and centering jig 27 is released froml
mounting/demounting head 25.
Then, as shown in Fig. 17, mounting/demounting head 25

is moved to the side of positioning member 26 so that first



predet erm ned position. Thereafter, operations . are started by

oper ati ng operation panel 30. In tray lifting unit 12, trays 4 in tray
magazi ne 4A are slowy lifted and the top tray 4 is transferred to tray
receiver 15 of tray table 14 by tray transfer unit 17. Substrates in board
housing unit 19 are transferred ont®?oard reversing unit 20. In the above

-10- ;Statr%nbrmuntm/ defougt i pgcbgad 2gai S (GR¥Bd 88YQ traynd OBubps¥t
receiver 15 by robot body 24 and one IC 13 Is sucked by nounting/denmounting
head 25. strifttwcket] déntlsk irsg t g €Dy PoOsnét ohEDustpatedhehdFigy. 17

mount i ng/ denmount i ng head 25. Thereafter, nounting/denounting head 25
“hol di ng 11® 121i.s nBhedesfitersodkeuniying fdemenping d header 8bndsunmeved and
Iomered(¥g;ggéigg§§§£°%fhg nggbgrg%}rgfgégrégglgg %%Asis inserted
into fecess 26a, and second rollér 47B is pressed against
positioning member 26. As shown in Fig. 18, second socket
pusher 43 is thereby closed against sbring 44, first socket
pusher 42 synchronizing with holder 43 is also closed,
engagement between engagement surface 42c¢c and engagement
surface 46a is released, and stopper 46 is separated from
first socket pusher 42 (step S4) .
Thereafter, as shown in Fig. 19, mounting/demounting
head 25 is moved upward and first roller 47A contacts the
-upside of recess 26a, that is, positioning surface 26b.
When mounting/demounting head 25 is  further moved upward
from the above state - {(step S5), 1lever 45 is rotated
counterclockwise. Because the moving distance of
mounting/demounting head 25 corresponding to the type of IC
13 is previousiy stored in the control section,
mounting/demounting head 25 is stopped at a set height.
Thereafter, as shown in Fié. 20, mounting/demounting
head 25 is moved horizontally in the direction away from
positioning member 26 and thereby, first and second socket
pushers 42 and 43 are rotated in the opening direction by
the restoring force of spring 44, and stopper 46 is
'reconnected to first socket pusher 42 (step S6). Then,
mounting/demounting head 25 is further moved horizontally
away from positioning member 26 as shown in Fig. 21 and the
change of the degree of opening between first and second

socket pushers 42 and 43, that is, the interval between the



mount ed on | C socket 1A. After the above operations are repeated and an |IC
*13 is. nounted on every socket 1A on socket board 1, the positions of two
socket boards 1 of board reversing unit 20 are exchanged with each ot her
and 1C s 13 are nounted on | C sockei4glA on the next socket board 1. Wile
IC s are being nounted on the next socket board 1, the finished socket

board 1 igotwstsedendlsP0gEd BoukieRy Puishel® and a difyv sogzkeigbodndrébiys
transferred onto enpty board support table 22 and positioned. After

oper at i onsonipkeedry socket board 1 in board housing unit 19 are conpleted,
board housing_unit 19 is separated fromsetting table 11 and transferred to
the next procEsthifr SRS Whendegseg | 13PeRiIpGHEIY /T HNFEE St afnd on

(o o eltend She b TR 47 R B B A EoRgahe, L,
4 are perfpEedneC PRk tildY &t 0BtbpEr! A% ¥6" £1BstS ddcdyf ephigller N tray
magazi ne 4A of '
and the position of stopper 46 is adjusted in accordance
with the angle 6f lever 45. Moreover, the angle of lever 45
is adjusted in accordance with the rising distance of
mounting/demounting head 25 from positioning surface 26b.
Therefore, it 1is possible to obtain degree of opening
cérresponding to the type of IC 13 by inputting and storing
the height when mounting/demounting head 25 rises in the
control section for each type of IC 13.

Therefore, wben opening-degree change is completed,
mounting/demounting head 25 is moved to centering-jig
stocker 28 again (step s7). In this case,
mounting/demounting head 25 is accurately positioned just
above the storage position on the stocker 28 of the

- centering-jig to be mounted next. Then, while chuck 50 is.
rotated by air cylinder 53 against  spring 51,
mounting/demounting head 25 is lowered and positioning pin
27a is inserted into positioning hole 49a as shown in Fig.
22.

Thereafter, as sﬁown in Fig. 23, the urging by air
cylinder 53 is canceled and thereafter, chuck 50 is rotated
by spring 51, front end 50b of chuck 50 engages with
engagement gfoove 27d, and setting of centering jig 27 is
completed (step S8). The replacement of centefing jigs 27
and adjustment of the opéning degree between socket pushers

42 and 43 are thereby completed and mounting/demounting head



enpty tray housing section 16 by tray transfer unit 17 and a newtray 4 is
‘transferred to a waiting portion on.tray receiver 15 fromtray lifting unit
12. Because socket boards 1 are inmediately replaced by board reversing
unit 20 and trays 4 are inmmediately {éplaced by tray table 14, there is
no downtine of the systemfor then ?éﬁ1acenent to i nprove operation
efficiencys dae mpeiatoOnGehointxthackebgctad! €ypd dEomTI €3socket 1A on
socket board 1 and returning it to tray 4 are perfornmed by reversing the
above procedufEth Nele, IEameunddmiaddenfountd naC sitsafien ni@vbngubhengboyst emin

Fig. 1 will be described belowin detail. Figure 3 is a perspective view
Shomi ng {ROYRTERG/SEPOlt The APal g255. 1t o4® | BPRRRESSARY 105 hEEPLor8yasi ne

hol ding cyj i Ndfb1 81 mbBhtIRLTHMLNI nPPIVEd %5 A vEl MeR PHhEIELBEM P

posi tion,
IC is changed. Therefore, it is possible to eliminate the

replacement time needed for mounting/demounting head 25 to
greatly improve the operation efficiency.

Moreover, by.storing'information for IC's and IC sockets
in the control section, replacement of centering jigs 27 and
adjustment of the opening degree'between socket pushers 42
and 43 are automatically performéd to therefore further
improve the operation efficiency .

Furthermore, because the ~degree of opening between
socket pushers 42 and 43 can be adjusted in accordance with
the distance mounting/demounting head 25 moves from
positioning member 26 with positioning surface 26b, it is
possible to adjust fhe degree opening with greater accuracy.

Furthermore, because locked centering 3jig 27 can be
unlocked by rotating chuck 50 with air cylinder 53, it is
possible to quickly mount or demount centering jig 27 in a
small space. Furthermore, it is also possible to manually
replace centering jigs 27 by omitting air cylindér 53 and
manually rotatiné chuck 50.

Also, the degree of opening can be easily adjusted
because a pair of socket pushers 42 and 43 rotate
synchronously with timing gears 42b and 43b.

Although, in the case of the above embodiment, a burn-in
précess is shown, it is also possible to apply the system of
the present invention to electrical operation tests to be

performed before and after a burn-in process when it is



lifting table 32 for lifting tray 4 in tray magazi ne 4A, L- type engagi ng
‘menber 33 novably set in lifting table 32 to engage with tray magazi ne 4A,
~and engagi ng nenber cylinder 34 for rotating engagi ng nenber 33 up to 90.
In the case of the above tray Iiftlnghynlt 12, as shown in Fig. 3, tray
magazine 4A is held at a predeterm p05|t|on by magazi ne hol di ng

cyl i nder x$écé£l§a1-tf£b NHobAb! 6r 3dehsundi 8RIIBNbheopNERBRNEANTEEDGOCRB LIS
cl osed, and thereby trays 4 stacked in tray magazine 4A are |ifted one by

one. ThenEmbaaymedtaZe transferred to tray table 14 by tray transfer unit
17 in order starting wwth the top tray. After all the trays 4 in tray
magazi ne 4A afe tﬁéﬁsféﬁﬁ%ﬁ offtthe t aboye32 gmbafdieenoner BRARS tﬁ@rlowest

PO o0, R ARE R TE) TR, B Un St o £ 86 e BT PBRRRE. BT 30
engagi ng gpngly 31?»3t*ﬂ§r%%»ﬁpgagﬁawwab thec bpd t gisef C}Jcr@ylmazbn%s% and
enpty tray magazine 4Ais lifted up to a predeterm ne
means for manually adjusting the interval. That is, as
shoﬁn in Fig. 24, it is possible to manually adjust the
position of stopper 46 by omitting the first roller and
using a jig or the like. In this.case, it is also possible
to recprd the connective position of stopper 46
cérresponding to the type of IC on socket pusher 42.
Embodiment 3:
Figure 25 is a block diagram showing an essential
portion of the mounting/demounting head of émbodiment 3 of
the present invention. In Fig. 25, timing gears 61 and 62
to be engaged'with each other when a pair of socket pushers
42 and 43 rotate are set to the top ends of hélders 42 and
43. Rack 64 serving as an interval keeping member to be
vertically moved by air cylinder 63 is pressed against
timing gears 61 and 62. Other structures are almost the
. same as those of the above émbodiment 1.
In the case of the above mounting/demounting head, the
interval between socket pushers 42 and 43 is kept by rack
64. Therefore, to change the iﬁterVal, rack 64 is separated
from +timing gears 61 and 62 by air cylinder 63 and
thereafter, as shown in Fig. 26, roller 47B is pressed
against positioning member 65 having a plane to close socket
pushers 42 and 43 against sprihg 44. Thereafter,.as shown
in Fig. 27, thé mounting/demounting head is moved up to a

set value and when a proper opening degree is obtained, air



hei ght. Thus, by replacing tray nmagazi nes 4A while they are -12- lifted
‘to a predeterm ned height, they can be prevented fromcolliding wth other
units and replacenent is sinplified. Figure 5 is a top view showi ng an
exanpl e of a socket board 1. In Fig-286; a plurality of 1C sockets 1A are
arranged on socket board 1 and wring patterns (not illustrated)

for electeyiyhaert B8ses! 6pepakatistdAlaer toming geageclkat andanca .1.
Mor eover, connector 1B inserted into and electrically connected with a

joint in a buEnennbyyvasingotthd |akevatmoynt sng/dendent dngoheadnd 18f isocket

board T DLSSIELR. 13, St SRt T bR LR TR s bR Kt o

Vie“’Sho“ﬁﬂgh@rét@%aéﬂh“@bcgthQar to the case of embodiment 1 and
thus, the operation efficiency is improved.

Though the above embodiment uses rack 64 as an interval
keeping. member, it is also possible to use merely a
frictional material as 1ong' as the méterial' can stop
rotation of timing gears 61 and 62 against spring 44 and
thereby, the opening degfee can be'continuously adjusted.
Eﬁbodiment 4:

In the case of the above embodiment, rack 64 is moved by
air cylinder 63. However, as shown in Fig. 28, it is also
possible to press rack 64 against timing gears 61 and 62 by
pressing unit 66 having operation leyer 66a. In this case,
by changiﬁg positioné-of operation lever 66a, rack 64 is
moved upward and timing gears 61 and 62 are unlocked.
Moreover, the interval between socket pushers 42 and 43 is
manually adjusted by a jig for adjusting the interval to »
value corresponding to the type of product. |
Embodiment 5:

Figdre 29 is a block _diagram showing an essential
ﬁortion of the mounting/demounting head of embodiment S of
the present invention. In Fig. 29, guide rail 71 extending
'in the horizontal direction is secured to the bottom end of
head shaft 41. A pair of sécket pushers, that is, first and
second socket pushers 72 and 73 are set to guide rail 71 in
parallel to each other through guide member 74. These
socket pushers 72 and 73.can be moved linearly along guide

rail 71. Moreover, first socket phsher 72 is provided with



cover in Fig. 6 is pressed, and Figure 9 is a sectional view of the cover
‘in Fig. 8. A plurality of contact pins 36 which can be elastically :
def orned are set on base 35 of |IC socket 1A correspondingly to |ead 13a of.
| C 13. Each contact pin 36 presses % ad 13a fromthe top by its elasticity.
Mor eover, cover 37 serving as a novifig section engaging with all contact
pins 36 igndeRjentdhtbane fice QuEn Ng 37a for passing IC 13 is fornmed at the
central portion of cover 37. In the case of the above type of |IC socket 1A,
cover 37 is Bedigrgn 75 piessetl ytwveemt fing teamd nt¢oondeadcket (Pghet$ when
IC 13 is mmounted_or deppunted. Every contact pin 36 is thereby elgstically
def or med 7a?noa'P%a'6§ §9athpt the¥ &4 %quﬁqf?"b.e@?hvﬂgﬁe¥he gf’@gsure

ol oc e oA LT BT PS5 nORLORS 7% SRuBELED o
way, | eadsodSfordl enét eelilhs8thyeapnaeeuedaitih nedd aa i N§136. A pair

of cam greoves 76b are symmetrically provided around fulcrum

76a in gear 76. Engaging pins 77 secured to socket pushers

72 and 73 slidably engage with cam grooves 76b respectively.

Gear 76 is rotated by engaging the teeth on the outer
periphery fhere of with teeth of'positioning rack 78 and
sfmultaneously - .moving the mounting/demounting head
vertically.

Linearly moving mechanism 78 of this embodiment
comprises guide rail 71, guide members 74, gear 76, and
engaging pins 77. Rodlike lever 79 is rotatably mounted to
fulcrum 76a of gear 76, stopper 80 engaging with engagement
surface 72a is rotatably mounfed to one end of levef 79, and
roller 81 is rotatably mounted to the other end of lever 79.

.In the case of the above mounting/demounting head, gear
76 is rotated by engaging gear 76 with positioning rack 78
to simultaneously change heights of the mounting/demounting
head, socket phshers 72 and 73 are moved by interlocking
with gear 76, and the degree of opening is adjusted. The
degree of opening 1is locked by engaging stopper 80 with
engagement surface 72a of first socket pusher 72.

In the case of this embodiment, because the degree of
opening between first and second socket pushers 72 and 73 is
adjusted not by rotation but by linear motion, the position
of the front ends of socket pusher; 72 and 73 in relation to

the front end of suction pad 48a in the height direction is



-13- 'Figure 10 is a top view showi ng board reversing unit 20 in Fig. 1,
Figure 11 is a perspective view of unit 20 in Fig. 10, and Figure 12 is a
perspective view showing a state in which the systemin Fig. 10 currently
reverses a socket board. - In these gramdngs, rotary holder 21 is rotated
by driving notor 121 for exchanging"ﬁé positions of two board support

tabl es 22:4%t hconghaditheinddpendiést Cage tHaWdégh €6 B¢arSpdrthgnoaginig Wi th
fixed gear 122 fixed to the support portion of driving notor 121 nove
around fiaksio gprevéfifswithlee pragsatiing fmrdehad§ suwet bom spad Kéei agatialst
hol di ng gear 124 secured to board support table 22 engages with these idler
gears 1238RAnkCt FEORUABBRISNIteeth of the gear 124 is set so that socket

board 1 o oard support table 22 is kept horizontal.
Bnbodinent P8

In the case of the above embodiment 5, the interval
betwéen secket pushers 72 and 73 is automatically adjusted.
However, it is also possible to manually adjust the interval
by a jig or the like. In this case, it is possible to use
the structure shown in Fig. 30 and manually rotate gear 76
by manually releasing stoppgr 80.

Embodiment 7:

Figure 31 1is a block diagram showing an essential
portion of the mounting/demounting head of embodiment 7 of
the present invention. In Fig. 31, first and second socket
pushers 72 and 73 are synchronously opened or closed by
linkages 82. Moreover, socket pushers 72 and 73 are pressed
by spring 83 through 1linkages 82 in the 'open direction.
Lever 84 is rotatably set to second stopper 73. Stopper 85
engaging with engagement surface 72a is rotatably set to one
end of lever 84 and first roller 86 is rotatably set to the
other end of lever 84. Furthermore, second roller 87 is set
to second socket pusher 73. Linearly moving mechanism 88 of
this embodiment comprises guide rail 7i, guide members 74,
-and linkages 82.

In the case of the abovz mounting/demounting head,
second roller 87 is pressed against positioning member 26
the same in embodiment 1 to separate stopper 85 and then the
mounting/demounting head is raised up to a preset height to
rotate lever 84. Thereafter, by horizontally moving the

mounting/demounting head, socket pushers 72 and 73 are moved



By-ﬁsing t he above board reversing unit 20, it is possible to exchange
‘positions of socket boards 1 by a sinple structure while keeping socket
boards 1 horizontal, elimnate the downtinme due to replacenent of socket
boards 1, and inprove the operation_efficiency. Next, the structure of
nount i ng/ denounting head 25 w || b&2%tescri bed bel ow. Figure 13 is a front

Vi ew showiipe a1 R Ntd Nnen&epest iss 6eadtdbped B50.ankt tHd dddgredofa pair
of socket pushers for pressing cover 37 of |IC socket 1A, that is, first and
second sopestin@ushéss 48d jusitdd@. are Theraifories bothem epenmingredegseaft 41
to be novably supported vertically by robot body 24 so that holders 42 and
43 can r eddustasodt efifdaienc2aigndinproved; r SLmiharset8ndtBeckREPusher s

42 and 43 are,.provi ded th timng gears 42b.,and 43b whi ch gngage each
ot her V\hé*t‘f'%?al&‘ee&tsﬂ a\rllvg°£§°?'8f'at e.%eﬁt?ruesc?vert?‘%i r e[grseoecke?gpu% eP2S s

provi ded p /L £NIGGG TN and second socket pushers 72 and 73 is

adjusted <in accordance with linear movement, the pressing
force of suction pad 48a against an IC is prevented from
changing. Furthermore, the structure is simplified because
the pair of socket pushers 72 and 73 are synchfonized by
linkage 82.

Embodiment 8:

In the case of the above embodiment 7, the interval
between socket pushers 72 and 73 is automatically_adjusted.
However, it is also possible to manually adjust the interval
by a.jig or the like. In this case, it is possible to use
the structure shown in Fig. 32 and ménually move socket
pushers 72 and 73 bf manually releasing stopper 85.
Embodiment 9:

Figure 33 is a block diagram showing an essential
portion of the mounting/demounting head of embodiment 9 of
the present invention. In Fig. 33, pulse motor 91 is
secured to head shaft 41. Ball screw 92 is screwed to a
pair of linearly moving socket pushers 72 and 73
respectively along guide rail_71. The portion of ball screw
92 screwed to first socket pusher 72 and the portion of ball
screw 92 screwed to second socket pusher 73 are threaded in
the opposite direction to each other. Therefore, when ball.
screw 92 rotates, first and second socket pushers 72 and 73
move in the opposite direction to each othér, that is, move

so as to open or close. The driving force of pulse motor 91



-14- "surface 42c on which fine grooves with a triangular cross section are
continuously formed. First and second socket pushers 42 and 43 are pressed
by spring 44 in the direction for the separating bottom ends of holders 42
and 43 from each other. Lever 4bpsis set to second socket pushers 43 so
. as to be rotatable about fulcrum45a. Stopper 46 serving as an interval

cont rol Mpgber, Jls S04 Ol NBaife Sl 1 9D Ofnddugh RAfhiRECOPELEOYE

t
r
pusher 42 and 4 e opening direction Is rotat y sét to one end of

lever 45LinelPl@ov@ivingt ARRABNi4A iF6 PHEVitlak ZWehbodigageRumpiiideaace 46a
engagi ng with engagenent surface 42c of first socket pusher 42. Moreover, '
by rotati ggileverid57{lo gujidet memdepyssiZidi,opudisesmopar M6 ibaltlhescrews

| ongi tudi nal direction_of first stopper holder 42, the interval between the

bottpn1en3§'oP“ﬂ#F§F dida88cdfd SeCkddimiashded t4P5and 43, that is, the
openi ng degr e?nb%th\@'ee&&modfaréhézagggellﬁounting/demounting head, ball

screws 92 are rotated by pulse motor 91 to automatically
adjust the interval between socket pushers 72 and 73.
Moreover, operational information for pulse motor 91 for
obtaining the interval between socket pushers 72 and 73
corresponding to the type of IC is stored in the control
séction, pulse motor 91 is turned on only for a necessary
time by inputting the type of the IC, and the interval
between socket pushers 72 and 73 is changed to the preset

value.



can be adjusted. The other end of |lever 45 is provided with. fumlllmmﬂllﬁmﬁ““l
‘roller A47A Second | ever 43 is provided with second rota

47B. A suction tube 48 serV|ng as an sucking section extend ing*in‘the &
direction of head shaft 41 is set between first and second socket pushers

42 and 43. The front end of sucti®f tube 48 is provi ded with suction pad

48a for sugkt nps | &L BIMESt Bgtonary table 49 is secured to a housing (not
illustrated) fixed to head shaft 41 and centering jig 27 is set to

stationary tabl e 49. Figure 14 is a perspective view showing an exanple of
-centering g Centering jig 27 is provided with two positioning pins
27a, which ar p%%lI¢omeﬂnbyngﬁ@éﬂ?PhElﬂﬁeﬁ¥FﬁFB E£ABPEASANPSNI ng hol es 49a

formed on statlggggysh%%ly secég%n for supplying a tray on which an

IC is mounted;

a board supply section for supplying a socket board
having an IC socket for mounting an IC by bressing and
displacing an IC socket moving section;

a robot body for transferring said IC between the tray
supplied to said tray supply section and the socket board
sﬁpplied to said board supply section;

a mounting/demounting head having a plurality of socket
pushers whose intervals are adjustable in accordance with
the size of said IC to press the moving section of said IC
socket; and

a control section for controlling operations of said

robot body.

2. An IC mounting/demounting system according to claim
-1, wherein the interval between socket pushers are
automatically adjusted by inputting information for either

the IC or IC socket to a control section.

3. An IC mounting/demounting system according to claim
2, wherein:

the mounting/demounting head has a pair of socket
pushers, a spring for pressing said socket pushers in a
direction to increase an 1interval between the socket
pushers, a lever rotatably mounted to either of said socket

pushers, an interval control member set to one end of said



49. ‘The bott om of centering jig 27 is provided with recess 2

Yapered wall portion. The front end of suction tube 48 is mIMlIﬁmlwmmll““l“l
hol e 27c of centering jig 27 and the front end of suction pad*48& operbs

recess 27b. Therefore, IC 13 sucked2py suction pad 48a is sucked into

recess 27a and thereby, automatically centered by the tapered wall portion

of recessievér tdDE6RYVESL BEeSDAVBriAlFb@twedn ¥ahidousckent euish@risi dn 27

are put on centering-jig stocker 28 and they can be Qhan?ed to correspond

to the sizecofdamce Cwidh Sthei aretaticeml engde sopr daidkdlaver. .crrrk 50

rot at abl e apout fuécru 50a ggd front nd 58b of chuck 50 engages mnth
engagenent o4t 8bvRe B 7HO h%eﬂ FngPfi § 273? helar centerlng jig 27. Chuck

e e e e
set to thﬁrd%ﬂ&'é& PitERHCK FAngdrEORIveridit Y | 8debbed bedy' ifatddid
' mountingﬁdemounting head; and said lever is rotated and the
interval between said socket pushers is adjusted by bringing
said roller into contact with said positioning surface and
simultaneously moving said mounting/demounting head.
" 4. An IC mounting/demounting system according to claim
1, wherein a centering-jig stocker is included on which a
.plurality of centering jigs attached to a
mounting/demounting head for tentering the IC's are mounted
and a centering jig corresponding to an appropriate IC is
automatically selected and exchanged by inputting

information for said IC into a control section.

5. An IC mounting/demounting system according to claim
4, wherein the mounting/demounting head has a chuck for

holding a centerind jig and an air cylinder for opening or

closing said chuck.

6. An IC mounting/demounting system according to claim
1, wherein a tray supply section has a tray lifting unit for
selectively lifting either of a set tray magazine and a tray

housed in said tray magazine.

7. An IC mounting/demounting system according to claim

6, wherein the tray supply section has a tray table provided



Qhuék 50 agai nst spring 51 by pressing chuck rel ease roller
‘on stationary table 49. In the case of the above descri bed: ﬁﬂl“ﬁ"lﬂ“““ﬂﬂ“l“l
nount i ng/ denounting head 25, IC 13 is positioned by centering*jiy 27 &nd® *
sucked and held by suction pad 48a. Therefore, when IC 13 is taken out of
tray 4, nounting/denounting head 2528 noved by robot body 24 and | owered

at an acqura €aPOSbtaPab 8Ed AN raceikire Shppsttongt ald teakst, 1lém I N
this case, because the openi ng degree between first and second socket
pushers 4&hptyd ¥ay siqusingusdgt ol ubdedhowming BY aiptX toaketalbrasp
pressed by socket pushers 42 and 43 and contact pins 36 are elastically

def or ned Hs tsifshwnupit, anfg.a Ftgay QranQQ?ﬁrﬂﬁlgb§9§ tansferning 3uction

of 1C ]t3rayi Sbggbgggedsaainéi gllgglr}t itna%ldeema)ggt is%%“eé‘%p@ itsl:‘a\lyi flt'xgt(;sg.r?g
section. |

8. An IC mounting/demounting system according to.claim

1, wherein the.board supply section has a board reversing

uhit for exchanging positions o¢of a socket board between an

IC mounting/demounting position and a socket board replacing

pbsition while keeping the socket board horizontal.

9. A mounting/demounting head of an IC
mounting/demounting system, comprising:

an sucking section supported by a robot body to suck an
IC; and |

a pair 6f socket pushers which are diéposed to the
outside of said sucking section and whose interval is
adjustable to press the moving section of said IC socket

when mounting or demounting said IC on or from an'IC socket.

10. A mounting/demounting head of an IC
mounting/demounting system according to claim 9; wherein a
-spring for pressing socket pushers in the direction for
increasing the interval between said socket pushers, a lever
rotatably set to either. of said socket pushers, and an
interval control member set to one end of said lever to
contrdl the interval between said socket pushers in

accordance with the rotation angle of said 1lever are

included.



»

thereby restore contact pins 36 and set IC 13 to I C socket 1

renoved from socket 1A by reversing this setting proceduremmmiﬂ l"lﬂlllﬂ”“l
operations of an IC mounting/demounting system when the type of $Ct43Mséd *
is changed will be described below. ~“Figure 15 is a flow chart show ng

t he operating procedure when there im-a type of product change i'n the IC
nmount i ng/ denmounting systemin Fig. 1. First, an operator inputs a

command for type-of-product change operation at operation panel 30 as well

as the necesshty i nflor namiocam trisgptdempurstuiciy dat dhessl t he afype @it | C, ICC

socket to be used, etc. The robot body 24 is therepy controlled to nove

t-he munthWWWth syBfen o accarddmongtpi Flatmciler B8TEdfep

28 i s pr YDAy SBREP e A% e FAREr PP 5”%&%@5@5&%@3%&4 S afphed 8 oo
mount i ng/ deppugi kg fRead &EH&@CQHéﬁt B ulRYRY thACLPELRAPSE Wetllelhe data

for storage positions.
said socket pushers.

12. A mounting/demounting head of an Ic
mounting/demounting system according to claim 9, wherein a
spring for pressing socket pushers in the direction for
iﬁcreasing the interval between said socket pushers, timing
gears for synchronously displacing a pair of socket pushers
when adjusting the interval between said sécket pushers and
an interval keeping member pressed against said timing gears
to keep the interval between said socket pushers are

included.

13. A mounting/demounting head of an IC
mounting/demounting system according to claim 9, wherein a
linearly moving mechanism is included which synchronously

moves a pair of socket pushers linearly while keeping them

horizontal.

14. A mounting/demounting head of an IC
mounting/demounting system according tomplaim 9, wherein a
chuck for holding a centering jig for centering an IC and an

air cylinder for opening or closing said chuck are included.



T @ .
Thaﬁééfter, air cylinder 53 of nounting/denounting head 25 is operated to
thereby rotate chuck 50 against spring 51 and rel ease front end 50b of
chuck 50 from engagenent groove 27d of centering %

t he above state, npunting/ denounting head 25 is rmv'gﬂl§p ﬁ%IT §ﬁ§ Bfe@
shown in Fig. 16, positioning pin 239 is thereby renmoved_fromiFsAa0ED oni ngl

-hole 49a and centering jig 27 is rel eased from nmounti ng/ demounti ng head 25.
Then, as shown in Fig. 17, nounting/ denmounting head 25 is noved to the side
of positioning nmenber 26 so that first -17- roller  47A faces recess
26a (step S3). The IUMOUNTENGREMOWNTHING H¥RYEMg jig 27 is not

i 's' Toved touar d posiANTrh HSWERBNF /SRIGYFiye rﬁ?@*ﬁ%ﬁ?gﬁfﬂi‘ei‘?edhea" *

The IC mounting/demounting system of - the present

invention "makes it possible to adjust the interval between
socket pushers 42 and 43 of mounting/demounting head 25 in
. accordance with the size of IC socket 1A. Therefore, it is
unnecessary to replace mounting/demounting head 25 when
changing types of 1IC's énd therefore, the operation

efficiency is greatly improVed.

This Sheet Has Been Reilaced




I nto recess 26a, and second roller 47B is pressed agai nst positioning
menber 26. As shown in Fig. 18, second socket pusher 43 is thereby closed
agai nst spring 44, first socket pusher 42 synchronizing with holder 43 is
al so cl osed, engagenent between engagenent surface 42c and engagenent
surface 46a is rel eased, and stopper 46 is separated fromfirst socket
pusher 42 (step S4). Thereafter, as & in Fig. 19, nounting/ denounti ng
head 25 is noved upward and first roller 47A contacts the upside of recess
26a, that is, positioning surface 26b. Wen nounting/ demounting head 25 is
further noved upward fromthe above state (step S5), lever 45 is rotated

count er cl ockw se.. Because t he novi ng di st ance of
nount i ng/ denounti ng head 25 corresponding to the type of IC 13 i's
previously stored in the control section, nounting/denounting

head 25 is stopped at a set height. Thereafter, as shown in Fig. 20,
nount i ng/ denounting head 25 is m)vetho' iGnt alll y in the direction away
from ~ T . _
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posi tioning nenber 26 and thereby, first and second socket pushers 42 and
43 are rotated in the opening direction by the restoring force of spring
44, and stopper 46 is reconnected to first socket pusher 42 (step

S6) . Then, nounting/denounting head 25 is further noved horizontally away
from positioning menber 26 as shown ja,Fig. 21 and the change of the degree
of opening between first and second socket pushers 42 and 43, that is, the
i nterval between the bottom ends of socket pushers 42 and 43 is thereby
conpleted. In this case, the degree of opening between first and second
socket pushers 42 and 43 is adjusted in accordance with the position of
stopper 46 to first socket pusher 42 and the position of stopper 46 is

adj usted in accordance with the angle of |ever 45. Moreover, the angle of
| ever 45

FIG. 2




is adjusted in accordance with the rising distance of nounting/ denounting
head 25 from positioning surface 26b. Therefore, it is possible to obtain
degree of opening corresponding to the type of 1C 13 by inputting and
storing the hei ght when nounting/denounting head 25 rises in the control
section for each type of I1C 13. Therefore, when openi ng-degree change is
conpl eted, nounting/ denmounting head 24225 npved to centering-jig stocker
28 again (step S7). . - In this case, nount’i ng/ dermounti ng
head 25 is accurately positioned just above the storage position on the
stocker 28 of the centering-jig to be nounted next. Then, while chuck 50
is rotated by air cyl i nder 53 agai nst spring 51,

nount i ng/ denounting head 25 is | owered and positioning pin 27a is inserted
into positioning hole 49a as shown in Fig. 22. Thereafter, as shown in Fig.
23, the urging by air cylinder 53 is canceled and thereafter, chuck 50 is

rotated - FlG. 3




by spring 51, front end 50b of chuck 50 engages w th engagenent groove 27d,
and setting of centering jig 27 is conpleted (step S8). The repl acenent
of centering jigs 27 and adjustnment of the opening degree between socket
pushers 42 and 43 are thereby conpleted and nounting/ denounti ng head

-19- 25 can nount or denount the selected type of IC 13. Wth the IC

mount i ng/ denmount i ng system havi ng t h#/2%ove nounti ng/ denounting head 25, it
i s unnecessary to replace the whol e nounting/denmounti ng head 25 even when
the type of 1Cis changed. Therefore, it is possible to elimnate the

repl acement tinme needed for nounting/denpbunting head 25 to greatly inprove
the operation efficiency. Mreover, by storing information for 1Cs and IC
sockets in the control section, replacenent of centering jigs 27 and

FIG. 4
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adj ust rent of the openi ng degree between socket pushers 42 and 43 are
automatically perforned to therefore.further inprove the operation
efficiency Furthernore, because the degree of opening between socket
pushers 42 and 43 can be adjusted in accordance with the distance

nmount i ng/ denmount i ng head 25 novegy2z from positioning nenber 26 with
positioning surface 26b, it is possible to adjust the degree opening with
greater accuracy. Furthernore, because |ocked centering jig.27 can be

unl ocked by rotating chuck 50 with air cylinder 53, it is possible to
qui-ckly mount or denount centering jig 27 in a small space. Furthernore,
it is also possible to manually replace centering jigs 27 by onmitting air
cylinder ‘53 and nanual ly rotating chuck 50. Al so, the degree of opening can
be easily adjusted because a pair of socket pushers 42 and 43 rotate
synchronously with timng gears 42b and 43b. Although in the case of the
above enbodi nent, a burn-in -

- ———
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« ——
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process is shown, it is also possible to apply the system of the present
I nvention to electrical operation tests to be perforned before and after a
burn-in process when it is -20- necessary to nmount or denmpunt an | C on
or froman |IC socket. Enbodinment 2: In the case of the above enbodi nent,
means for automatically adjusting the interval between socket pushers 42
and 43 is shown. However, it is £/28 possible to use neans for manually
adjusting the interval. That is, as shown in Fig. 24, it is possible to
manual | y adj ust the position of stopper 46 by omtting the first roller and
using a jig or the like. In this case, it is also possible to record
t he connective position of st opper 46 corresponding to the type
of I C on socket pusher 42. Fpi

*

37a




Enbodi nent 3: Figure 25 is a bl ock di agram showi ng an essential portion of
t he nounting/ denmounti ng head of enbodinent 3 of the present invention. In
Fig. 25, timng gears 61 and 62 to be engaged with each other when a pair
of socket pushers 42 and 43 rotate are set to the top ends of hol ders 42
and 43. Rack 64 serving as an interygb keeping nember to be vertically
noved by air cylinder 63 is pressed against timng gears 61 and 62. O her
structures are alnost the sane as those of the above enbodinent 1. In the
case of the above nmounting/ denmounting head, the interval between socket
pushers 42 and 43 is kept by rack 64. Therefore, to change the interval,

rack 64 is separated fromtim ng gear nd 62 by air cylinder 63 and
thereafter, as shown in Fig. 26, rol IEGIEI 'iséessed agai nst positioning
menber 65 having a plane to cl ose socket shers” 42 and 43 agai nst spring

44. Thereafter, as shown in Fig. 27, the nounting/denounting head is noved

up to a

[.d




set value and when a proper opening degree is obtained, air cylinder 63
Is operated to lock timng gears 61 and 62. Even by using the above

nmount i ng/ demounting head, it is possible to automatically adjust the

I ht erval between socket pushers 42 and 43 simlar to the case of enbodi nent.
1 and thus, the.operation efficiency gg,i nproved. Though-the above

enbodi nent uses rack 64 as an interval %eeping menber, it is also possible
to use nerely a frictional material as long as the mterial can
stop rotation of timng gears 61 and 62 agai nst spring 44 and thereby, the
openi ng degree can be continuously adjusted. Enbodi nent 4 In the case of

t he above enbodi nent, rack 64 is yl i nder However, as
shown in Fig. 28, it is also possi pr'egrack 64 agal nst timng gears

61 and 62 by
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pressing unit 66 having operation lever 66a. In this case, by changing
positions of operation |ever 66a, rack 64 is noved upward and timng gears
61 and 62 are unl ocked. Moreover, the interval between socket pushers 42
and 43 is manually adjusted by a jig for adjusting the interval to a val ue
corresponding to the type of product.9 Egbodinent 5: Figure 29 is a block
di agram showi ng an essential portion é t he nounting/ denmounti ng head of

enbodi nent 5 of the present invention. In Fig. 29, guide rail 71 extending
in the horizontal direction is secured to the bottomend of head shaft 41.
A pair of socket pushers, that is, first and second socket pushers 72 and
73 are set to guide rail 71 in para I o each other through guide
F!G?S af be noved linearly al ong
t pusher ¥2% s provided with

menber 74. These socket pushers
guide rail 71. Mreover, first sock

121 il




-22- engagenent surface_72a. Spring 75 is set between first and second
socket pushers 72 and 73 so that they are separated from each other. Cear
76. rot at abl e about fulcrum 76a is nmounted to a support porti-on (not
illustrated) secured to head shaft 41. A pair of cam grooves 76b are
symetrically provided around ful cruto/2a in gear 76. Engaging pins 77
secured to socket pushers 72 and 73 slidably engage with cam grooves 76b
respectively. CGear 76 is rotated by engaging the teeth on the outer
periphery there of with teeth of positioning rack 78 and simultaneously
moving  the mount i ng/ denmount i ng head vertically. Linearly noving
mechani sm 78 of this enbodi nent conprises guide rail 71, guide
menbers 74, gear 76, and engaging pins 77. Rodlike lever 79 is
rotatably nDunted to fulcrum 76a of gear 76, stopper 80 engaging with

engagenent
FIG. I3
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surface 72a is rotatably nounted to one end of lever 79, and roller 81 is
rotatably mounted to the other end of lever 79. In the case of the above
nount i ng/ denounti ng head, gear 76 is rotated by engaging gear 76 with
positioning rack 78 to 'sinultaneously change hei ghts of the

mount i ng/ demount i ng head, socket push 162372 and 73 are noved by
interlocking with gear 76, and the deg of opening is adjusted. The
degree of opening is | ocked by engagi ng stopper 80 wi th engagenent surface
72a of first socket pusher 72. In the case of this enbodi nment, because the
degree of opening between first and second socket pushers 72 and 73 is

adj usted not by rotation but by linear notion, the position of the front
ends of socket pushers 72 and 73 in relation to the front end of suction
pad 48a in the height direction is -23-

-

FIG. 14




kept constant independent of the degree of opening. This al so prevents
the pressing force of suction pad 48a agai nst an | C from changi ng.

Enmbodi ment 6: In the case of the above enbodinment 5, the interval between
secket. pushers 72 and 73 is automatically adjusted. However, it is also
possible to manual |y adjust the interyal by a jig or the like. 1In this
case, it is-possible to use the strué%&?b shown in Fig. 30 and manual |y
rotate gear 76 by manually rel easi ng stopper 80. Enbodinent 7: Figure 31 is
a bl ock :di agram showi ng an essential portion of the nounting/denounting
head of enbodinent 7 of the present invention. In Fig. 31, first and
second socket pushers 72 and 73 are synchronously opened or cl osed by

| i nkages 82. Moreover, socket pushers 72 and 73 are pressed by spring 83

t hrough |inkages 82 in the open diFeI:G)n. I_T\Sr 84 is rotatably set to

second stopper 73. Stopper 85
(_ START )

MOVE MOUNTING,/DEMOUNTING 1~ 5!
HEAD TO CENTERING-JIG STOCKER

g

RELEASE CENTERING JIG |~ 52

3

 MOVE MOUNTING,”DEMOUNTING
HEAD TO POSITIONING MEMBER
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SEPARATE STOPPER FROM SOCKET PUSHER }~ 54

[

RAISE MOUNTING,DEMOUNTING V>
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CONNECT STOPPER TO SOCKET PUSHER }~ 56

1
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MOVE MOUNTING,” DEMOUNTING d
HEAD TO CENTERING-JIG STOCKER '

SET/CENTERING Jig |~ S8

"END



engagi ng with engagenent surface 72a is rotatably set to one end of |ever
84 and first roller 86 is rotatably set to the other end of |ever 84.
Furthernore, second roller 87 is set to second socket pusher 73. Linearly
novi ng nechani sm 88 of this enbodi nent conprises guide rail 7i, guide
menbers 74, and |inkages 82. In the fﬁ?@ of the above nounting/denounting
head, second roller 87 is pressed agdi'nst positioning nenber 26 the sane in
enbodi ment 1 to separate stopper 85 and then the nounting/denmounting head

is raised up to a preset height to rotate |ever 84. Thereafter, by
hori zontal Iy noving the nounting/de tjRg h , socket pushers 72 and 73
are noved -24- linearly up to th pas ion gg stopper 85 and the degree
of openi ng S adj ust ed. Ther ef ore, the openi ng- degr ee




adjustnent efficiency is inproved simlar to the other enbodi nents.

Mor eover, because the degree of opening between first and second
socket pushers 72 and 73 is adjusted in accordance with |inear novenent,
the pressing force of suction pad 48a against an I1Cis prevented from
changi ng. Furthernore, the structure sgg28i nplified because the pair of
socket pushers 72 and 73 are synchronized by |inkage 82. -Enbodi nent 8: In
t he case of the above enbodi nent 7, the interval between socket pushers 72
and 73 is automatically adjusted. However, it is also possible to manually
adjust the interval by a jig or the like. 1In this case, it is possible to
use the structure shown in Fig. 32 g ual |l y nove socket pushers 72 and
73 by manual |y rel easi ng stopper S?a@i 9: Figure 33 is a block

di agram showi ng an essential portion o 1] ti ng/ denmounti ng head of
enbodi nent 9 of
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the present invention. In Fig. 33, pulse notor 91 is secured to
head shaft 41. Ball screw 92 is screwed to a pair of linearly noving
socket pushers 72 and 73 .respectively along guide rail 71. The
portion of ball screw 92 screwed to first socket pusher 72 and the portion °
of ball screw 92 screwed to second spghet pusher 73 are threaded in the
opposite direction to each other. Therefore, when ball screw 92 rotates,
first and second socket pushers.72 and 73 nove in the opposite direction to
each other, that is, nove so as to open or close. The driving force of

pul se notor 91 is transferred to thn{I Gr E\r,zgtTgr ough timng belt 95.

Li nearly novi ng nechani sm 96 of this¥enfloWdge rises guide rail 71,

gui de nmenbers 74, pul se notor 91, ball screws 92, pulleys 93 and 94, and
timng belt 95. In the case of the above nounting/denounting head, bal
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screws 92 are rotated by pulse notor 91 to automatically adjust the

i nterval between socket pushers 72 and 73. Moreover, operational

i nformation for pulse notor 91 for obtaining the interval between socket
pushers 72 and 73 correspondi ng tg h?e type of ICis stored in the control
section, pulse notor 91 is t ur ned1$ QDnIy for a necessary tinme by inputting
the type of the IC, and the interval between socket pushers 72 and 73 is
changed to the preset val ue. -26- WHAT IS CLAIMED IS: 1. An IC

mount i ng/ demounting system conprising: a tray supply section for supplying
atray on which an ICis nounted; a board supply section for supplying a

.socket boar d . FIG. 22
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having an |1 C socket for nounting an I C by pressing and displacing an IC
socket noving section; a robot body for transferring said | C between the
tray supplied to said tray supply section and the socket board supplied to
sai d board supply section; a nounting/denounting head having a plurality of
socket pushers whose intervals are agﬂé§¥able in accordance with the size

of said ICto press the noving section of said | C socket; and a control
section for controlling operations of said robot body. 2. An IC

nmount i ng/ denounting systemaccording to claim1l, wherein the interval
bet ween socket pushers are automatically adjusted by inputting
information for either the IC or I C socket to a control section. 3. An IC

mount i ng/ denount i ng systen1accordif§" Iaizg%ﬁ‘mherein: t he
o] eke _

nount i ng/ denounti ng head has a pa




pushers, a spring for pressing said socket pushers in a direction to

i ncrease an interval between the socket pushers, a |lever rotatably nounted
to either of said socket pushers, an interval control nenber set to one end
of said -27- lever to control the interval between said socket pushers
in accordance with the rotation angl a8gp22 said lever, and a roller set to
the other end of said lever; a positioning nenber having a positioning
surface is provided within a range of novenment by.a robot body of said
nount i ng/ denounting head; and said |lever is rotated and the interval

bet ween sai d socket pushers is adjuysted by bringing said roller into
contact with said positioning sur]ﬁ sz&aneousl y novi ng said

nount i ng/ denounti ng. head. 4. An | ng unting systemaccording to
claim _




1, wherein a centering-jig stocker is included on which a plurality - of
centering jigs attached to a nounti ng/ denounti ng head for -
centering the IC s are nounted and a centering jig corresponding to an
appropriate ICis automatically sel ected and exchanged by
inputting information for said IC intl8/#2control section. 5. An IC

nmount i ng/ denounting system according to claim4, wherein the

nount i ng/ denounti ng head has a chuck for holding a centering jig and an air
cylinder for opening or closing said chuck. 6. An |IC nounting/denounting
system according to claim1, wherein a tray supply section has a tray
lifting unit for selectively lifting either of a set tray magazi ne and a
tray housed in said tray nmgazi ne. #Jﬁpg ﬁai ng/ demounti ng system
according to claim6, wherein the tra I tion has a tray table

provi ded
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-28- with a rotatable tray receiver supporting two trays, an enpty tray
housi ng section for housing an enpty tray, a tray lifting unit, and a tray
transfer unit for transferring a tray between said tray table and said
enpty traxkﬁagsing section. 8. An ICznzggting/dehDunting syst em accor di ng
to claim1, erein the board supply 9 I on has a board reversing unit for
exchangi ng positions of a socket board between an | C nounting/denounti ng
position and a socket board replacing position while keeping the socket
board horizontal .- 9. A nmount i ng/ denmount i ng head of an I C
nount i ng/ denounting system conprising: an sucking section supported by a
robot body to suck an:1C; and a pair,. of socket pushers which are di sposed

to the outside of said sucking secFori d \ABO interval is

P




adj ustable to press the noving section of said I C socket when nounting or
denmounting said I1C on or froman |IC socket. 10. A nount i ng/ denounti ng
head of an | C nmounti ng/ denmounti ng system according to claim9,
wherein a spring for pressing socket pushers in the direction for
increasing the interval between said2ipzket pushers, a lever rotatably set
to either of said socket .pushers, and .an interval control nenber set to one
end of said |ever to control the interval between said socket pushers in
accordance with the rotation angle of said Iever are included. -29- 11.
A mount i ng/ denmount i ng head of, | C mount i ng/ demounti ng
system according to claim?9, WnereiFt' Gug are included V\/m ch
synchroni ze and di spl ace a 932
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pair of socket pushers when adjusting the interval between said socket
pushers. 12. A nount i ng/ denmounti ng head of an I C

nount i ng/ denount i ng system according to claim9, wherein a spring for
pressi ng socket pushers in the direction for increasing the interval

bet ween sai d socket pushers, timng 8¥®2s for synchronously displacing a
pair of socket pushers when adjusting the interval between said socket
pushers and an interval keeping nenber pressed against said timng gears to
keep the interval between said socket pushers are included. 13. A

nmount i ng/ denmount i ng head of an | C nounti ng/ denmounting system
according to claim9, wherein a |ingar noving mechanismis included which
synchronously noves a pair of sockeegbk' rs &dkarly while keeping them
hori zontal . 14. A nmount i ng/ defrountT rfy htad of an I C

nount i ng/ denounting system accordi ngpmdhai&kq.r wherein a

-




| : ' [in -
uck for~tol ding a centering jig for centering an IC and an air cy Cwthjf§ [
?grcopeging or closing said chuck are included. _ Ifos_

-30-

IC MOUNTING/DEMOUNTING SYSTEM
AND A MOUNTING/DEMOUNTING HEAD THEREFOR

The 1IC mounting/demounting system of  the pPresent

invention"makes it'possible to adjust the interval between

socket pushers 42 and 43 of mounting/demounting head 25 jip

accordance with the size of IC socket 1aA. Therefore, it is

unnecessary to replace mounting/demounting head 25 when

changing types ' of IC's and thérefore, the operation

efficiency is greatly improved. .

Figure 1
-8 - -
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