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(57) Abstract

The impact load on an eclectronic component is lightened, the adaptability to the kind of N
clectronic component is enhanced by drastically improving the load range, hand soldering is I
urnccessary, the productivity is improved and automatic mounting is enabled. A vacuum-clamping
nozzle unit includes an automatically detachable nozzle (2) for vacuum-clamping an electronic
component, a positioning section (3) for positioning the clamping nozzle (2) in a rotating dircction and
a vertical direction, a pushing section (4) for pushing the clamping nozzle (2} downward by using fluid,
a fluid pressure switching section for switching the push force, a timing switching section for switching
the timing of the push force and a pressure control section for controlling the load to a dcsired valve,
Switching of the timing of the push force can be made before, or at the time of mounting of the
electronic component on an electronic circuit board.
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The present invention relates to an el ectronic conponent nounting

appar atus for packaging an el ectronic conponent onto an electronic circuit
boar d. Background of the Invention In recent years, desired for an
apparatus for nounting an electronic conmponent onto an electronic circuit
board-have bheen the speed-up _an . inprovenent. in the nounting accuracy of
an e ecironic onponent, further the adaptability to the nounting of

mul ti )égébtronic conponents and an inprovenent in the
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quality of an el ectronic conponent. FIG 10 is a per spective view
showi ng'the whol e outline configuration of a conventional electronic
conmponent mounting apparatus. In FIG 10, Nunerals 101 and 103 denote

carrying nea rrying in/out an electronic circuit boaﬁg, d
drive neans (Qﬁ“&%@g@€ for positioning a head part 105, inc @%Q@P%% a
nozzle unit 104 for vacuumcl anpi ng/ nounting the el ectronic conponent, at

any position. Nunerals 106, 107 and 35)8 ﬁenge el ectroni c conponent supply
means for supplying -
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the el ectronic conponent, nozzle change part for exchanging a nozzle

cl anped by the nozzle unit 104 dependi ng on packaged
and recognition section for recognizing the clanping posture of electronic

conponent vacuum cl anped by the nozzl e.
P vw:mmnumnp y 2
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FIG 11 is a principally sectional view show ng the

nozzle-unit in a conventional electronic conponent nounting apparatus
FIG 11, Nurnerals 111, 112, 113, 114 and 115 denote a notor for

positioning a_rotational position, a speed reducer sectione%ﬂr ' v
the rotational® H?%ﬁ%#%

sion, an vacuun}clanp3ng nozzle for va i

el ectroni c conponent, a spring for urging the vacuumcl anpi ng nozzle
and a pushing section for transmtting a spring force. Next, th

operation of an emd)‘ﬂﬁﬁﬁ conmponent nounti ng
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apparatus (FIG 10) conposed of the above nenbers and of a
(FIG 11) will be descri bed.

in FIG 10 is

nozzle unit 104 in the head part 105 lowers to

conponent .
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nozzle unit
The electronic circuit board 102 shown

carried in the nmounting position by neans of the carrying
means 101. The drive neans 103 positions the head section %ﬁiﬁﬁﬂhﬁﬂ t he
el ectroni c ocoopsm®st supply nmeans 106 anddafter the positr ) e

Next, after vacuum cl anping the el ectronic conponent,
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nozzle unit 104 rises and the head part 105 is positioned to the nounting
positi-on by the drive neans 103. In this nove, the vacuum cl anped posture
of the electronic conmponent vacuum clanped by the nozzle unit 104 is
retogni zed in the recognition section 108 and the control $epibddsadesot
shown) perfoﬂﬁg’ﬂmm@%rrecting conputation o correct the position. After
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positional correction, the nozzle unit 104 |lowers and nounts the
el ectroni c conponent onto the electronic circuits board 102. In this
el ectroni c conponent nounting apparatus, the speed at which the nozzle

unit 104 lowers is constant and cannot be made vari abl e ow %ﬁn%ﬁe
mechani sm DBagisseaw26the urging force at téhe tine of nnuntﬁ%ggg el’ectronic

conponent is also defined by the spring 114.
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As mentioned above, sinply under a definite urging force and only at a
definite speed at the lowering tine of a nozzle, a conventional electronic
conponent nounting apparatus can nount an el ectronic conponent. Thus, an

i mprovenent in quality such as reduction damages to an B0
component is W24 and furthernore, mul'tiple sorts of eleiégftroni Cst
conponents at present leads to a demand for inserting a |arge-sized
connector into an electronic circuit board, so that the need for a
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Di scl osure of the Invention The present invention is made to sol ve
this problemand its purpose is to deepen the adaptability of nmultifarious
el ectroni c conponents by reducing an inpact load to el ectronic conponent

and further by greatly extending the range of |oad. I o sol ve
the above prY@P#RMNd to attain the purp8se, the present Fﬁ@@ﬁﬁﬁ%ﬁkhas

enabl ed any urging force exerted on the vacuumcl anping nozzle to be set
by maki ng the
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- 4 - fluid pressure variable, further an urging force to be corrected
for eaeh vacuum cl anpi ng nozzle, and the nounting speed of electronic
conponent to be nade variable, upon nounting nmultiple sorts of electronic
conmponent onto electronic circuit board. g PCT/IPIT/02295

WO 98/02026
ANVEENVBARSIH2OUNBECRE) ANV2HTRLE
#®,. B9 (6) KRTLSKEREV2EILEL, EFOLRER
17TOLERETHIETOMI (3) KRTMBETCHRE AN2
2 TRT 2. BE/ AN2HTRUERAT, HETO7 740 (

5 M7)ICESE, BELX2LV—-Y40ESOANBEVESZ
. REEDES (M9 (5) ) IRBEAP2HLBEHNP 3,
BEHEDCRE (M9 (4) ) REREAHP2H»5EEHP 1ICED
FHOBAB. COXSIABAYOBL ) XNy L OMES
offBHhEELETE, BFRBER LOBTFMMA I CHEEZMAE

10 EBT?, £8B8%. £RO XNVEEHETEREAP2ICRT,

MERBALELS EARHORFHBARERRIC X HIE, HiKk:
AVEERNSATIDBEIMBERITEZLL, BFHRORMLC
mufzzw?IVVEﬁat%ti#—VEmermﬁﬁ%ﬁ

15 OBEMEERITECLYL, BEETRAE2Z2ERO ) ANVOREK
kb, EROHEICYI DB ZMEERTECLELD, S TRE
FHRIIEZTWES AV 2ERTE 3 LARKC, LBERTH
Ry, 4200259 2BADPTVEOICHLTCHIBAREL
Y, RELRKERBBEIRSN S,

20 Fh, SETCREBPTFTARTHoE2R VLo RHER
ET2RRBFBRORELP WL D, HRERDKBIZILIT S
Z L HERI D, EOIAR LS EMNIERLRL TIENTE
EEEHERUBABD RT3 LD TER LSRR 0k,

26



Accordin to I nvention, various electronic conponents
|nclud| @ ﬂ g a heavy Ioad and sem conductor el enents subject
to déna | Aserted conponents can be coped with. The

present |nvent|on provi des an el ectronic conponent nountin tus
conpri si ng wowsozeet supply neans for si#fplying an el ectﬂﬁﬁ'@%ﬁ%onent to
a predeterm ned position and a vacuumcl anpi ng nozzle unit for nounting
the el ectronic conmponent onto an electronic circuit board carried by

carrying ® R o B B
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means and positioned at an predeterm ned position, wherein the above
vacuum cl anpi ng nozzle unit conprises an automatically detachable

va l e for vacuumcl anpi ng the el ectropiepeeopehent, a
pogllmma"mmmmmmrf or positioning th vacuum cl anpi ngbﬁozzl eina
rotatirfg dirBction and a vertical dirkttion, a pushing section for urging
" the vacuugoosm@® ng nozzle downward by using fluid, a fluid pressure
switching section for switching the urging force, a timng swtching
section for switching the timng of the urging force of the

vacuum cl arrpf%‘%mzzl e, and a pressure control section for
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controlling the load to a desired | oad. Wth the present invention,
swtching the timng of the wurging force can be nade before or at the tine
of nounting the _ _ _ - 5 - el ectronic
component on %gggllmen%rom c circuit board. WWen the PCT/IPO7/02295
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nozzl e i s exchanged corresponding to an el ectronic conponent requiring a
heavy . oad or an el ectronic conponent such as a sem conductor el enent
subj ect to a damage caused by inserted conponents, damages to the

el ectroni c conponent can be reduced by correcting the nozzperywongads or the
li ke and t he WOMIBMRENt adaptability can be largely extended even to such

sem conductor elenents that are subject to damages. Brief Description
of the Draw ngﬂz FIG 1 is a princi @yasect i onal view showi ng the
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configuration of the vacuum cl anpi ng nozzle unit of an electronic
conponent nounting apparatus according to one enbodi nent of the present

i nventi on; FIG 2 is an operational block diagramof an electric air
regul ator for éW@zShi ng the fluid pressure on the pushing pefipegmesown in
FIG 1; WP i 5 a pictorial view explaining the operation

principle of the electric air regulator shown in FIG 2; FIG 4 is a
bl ock di agram (&2 system for sw tching t3hf8
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pressure of a load (urging force) switching nozzle unit according to the
present invention; FIG 5 is a block diagramof a |oad correcting
system according to one embodi nent of the present invention; FIG 6
is'a pictorial vi ezvt\‘ expl ai ning the operating n'echanl sm of tﬂ&q.,mwsl ng
section of F|¥09%%/02026 -
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FIG 7 is a graph showing the |load profile between an input current and an
actual- | oad according to one enbodi nent of the present invention;
FIG 8 is a pictorial view explaining the timng of swtching the urging

force bef ore‘?ag%zw;g an el ectronic conponent according topShgpeRghesli ment
n

of the prese nvention; FIG 9 is a pictorial view explaining the
timng of switching the urging force at the tinme of nounting a electronic
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conponent according to one enbodi nent of the present invention; FI G
10 is -a perspective view showi ng the whole outline configuration of a

conventional el ectronic conponent nounting apparatus; and FIG 11 is
a principal sect]j vi ew showi ng the configuration of th Javiva nit of
FI G 10. Iﬁé@% on of the Enbodi nents Her ei nafter;,cPenb}g |9yrrents
of the present invention wll be
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described referring to FIGS. 1 to 9. FIG 1 is a principally
sectional view show ng the configuration of a vacuum cl anping nozzle unit
in an el ectronic conponent nounting apparatus according to one enbodi nent
of “the present invention. In FIG 1, nunerals 1, 2 and 3 d 95

el ectronic co W2 an vacuum cl anpi ng nozzle for vacuum clanping the
el ectronic conponent 1 and a positioning section for positioning the
vacuum cl anpi ng zzle 2 in a rotating dir tion and a vertical direction
and transmttin urging forcé. As thi /ﬁgsitioning section, a bal
spline or the Iike '




- 7 - can be enployed and is preferable especially in that the
fricti.onal resistance in sliding is lowowng to the use of the rolling

noti.on of a rigid ball. Nuneral 4 denotes a pushing section for converting
the received fluid pressure into an
VW)mmnm% PCT/IP97/02295
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actual |oad. "This pushing section consists of a piston or rubber. As the
pi ston, a. hardened steel can be used and is preferable especially in that
the li‘qui d | eakage between the holder and the piston can be prevented
because of good wear resistance thergof and easi ness in devel oping

machi ning precision inherent thereto. t he ot her hand, rubber is
preferable in that a so-called bellophragmis usable and especially in
that the sliding frictionis |low by use of the rolling notion of rubber
and in that no liquid | eakage takes

SPECIFICATION
ELECTRONIC COMPONENT MOUNTING APPARATUS

Field of the Invention
The present invention relates to an electronic component
mounting apparatus for packaging an electronic component onto

an electronic circuit board.

Background of the Invention

In recent years, desired for an apparatus for mounting an
electronic component onto an electronic circuit board have been
the speed-up, an improvement in the mounting accuracylof an
electronic éomponent, further the adaptability to the moﬁnting
of multifarious electronic components and an improvement in the
quality of an electronic component.

FIG. 10 is a perspective view showing the whole outline
configuration of a conventional electronic component mounting
apparatus. In FIG. 10, Numerals 101 and 103 denote carrying
means for carrying in/out- an electronic circuit board 102 and
drive means (XY robot) for positioning a héad part 105,
incorporating a nozzle unit 104 for vacuum-clamping/mounting
the electronic component, at any position. - Numerals 106, 107
and 108 denote electronic component supply means for sﬁpplying
the electronic_component, nozzle change part for exchanging a

nozzle clamped by the nozzle unit 104 depending on packaged



pl ace and a uniformpressure is easily exerted. Nunerals 5 and 6 denote a
notor for.performng a rotating notion and a speed reducer section for

i mproving the rotating precision of the notor 5. As this speed reducer
section, harnonic or ball reduction gears with a snmall back |ash are

avai | abl e. FIG 2 is an operational block diagramof an electric air
regul ator 40 for switching the fluid pressure inposed on the pushing
section 4 showmn in FIG 1. FIG 3 is a diagram explaining the operation
principle of the electric air regulator 40 of FIG 2. Here, the operation

of the et@fipénént and recognition section for recognizing the clamping’
'posture of electronic component vacuum-clamped by the nozzle.

FIG. 11 is a principally sectional view showing the
configuration of a nozzle unit in a conventional electronic
component mounting apparatus. In FIG. 11, Numerals lli, 112,
113, 114 and 115 denote a motor for positioning a rotational -
position, a speed reducer section for improving the rotational
precision, an vacuum-clamping nozzle for vacuum-clamping
electronic component, a spring for urging the ﬁacuum—clamping
nozzle 113 and a pushing section for transmitting a spring
force.

Next, the operation of an eleétronic component mounting
apparatus (FIG. 10) composed of the above meﬁbers and of a
nozzle unit (FIG. 11) will be described.

The electronic circuit board 102 shown in FIG. 10-is
carried in the mounting position by means of the carrying means
101. The drive means 103 positions the head section 105 onto
the electronic component suppl§ means 106 and after the
positioning, ihe nozzle unit 104 in the head part 105 lowers to
vacuum-clamp the electronic component.

Next, after vacuum-clamping the electronic component, the
nozzle unit 104 rises and the head part 105 is positioned to
the mounting position by the drive means 103. 1In this move,
the vacuum—clamped posture of the electronic component vacuum-
clamped by the nozzle unit 104 is recognized in the recognition
section 108 and the control section (not shown) performs a

correcting computation to correct the position. After the



air regulator 40 showmn in FIGS. 2 and 3 will be described. First, when an
i'nput signal a increases, a flapper 7 made of a piezoelectric el ement
bends in suth a direction as to close an orifice 8 and the pressure of a
back pressure section 9 rises. - 3 -

poéitional correction, the nozzle unit 104 lowers and mounts
the electronic component onto the electronic circuits board
102.

In this electronic component mounting apparatus, the speed
at which the nozzle unit 104_lowers is constant and cannot be
made variable owing to the mechanism. Besides, the urging
force at the time of mounting an electronic component is also
defined by the Spfing 114.

As mentioned above, simply under a definite urging force -
and only at a definite speed at the lowering time of a nozzle,
a conventional electronic component mounting apparatus can
mount an electronic component. Thus, an improvement in quality
such as feduction of damages to an electronic component is
required and furthermore, multiple sorts of electronic
components at present leads to a demand for inserting a
large-sized connector into an electronic circuit board, so that
the need for a function able to exert a heavy load has taken

place to implement this.

Disclosure of the Invention
The present invention is made to solve this problem and
its purpose is to deepen the adaptability of multifarious
electronic components by reducing an impact load to electronic
component and further by greatly extending the range of load.
In order to solve the above problem and to attain the
purpose, the_present invention has enabled any urging force

exerted on the vacuum-clamping nozzle to be set by making the



The above pressure acts on the upper portion of the diaphragm 10 to push
an exhaust valve 11 down, the valve 12 linking with this noves downward
and a supply port 13 opens. Part of the supply . pressure b fornms an out put
pressure c via the supply port 13. Thig Output pressure c is converted via
a pressure sensor 14 into an electric signal and fed back to a controller
15. Thereby, a m nute pressure can be controlled. And, a target output.
pressure c is exerted to the pushing section 4 and converted into an

actual | oad.
fluid pressure variable, further an urging force to be
corrected for each vacuum-clamping nozzle, and the mounting
speed of electronic component to be made variable, upon
mounting multiple sorts of electronic component onto electronic
circuit board.

. According to the present invention, various electronic
components including those requiring a heavy load and
semiconductor elements"subject'to damages caused by inserted
components can be coped with. |

The present invention providés an electronic component
mounting apparatus comprising componént supply means for
supplying an electronic component to a predetermined position
and a vacuum-clamping nozzle unit for mounting the electronic
component onto an electronic circuit board carried by carrying
means and positioned at an predetermined position, wherein the
above vacuum-clamping nozzle unit comprises an automatically
detachable vacuum-clamping nozzlé for vacuum-clamping the
electronic component, .a positioning section for positioning the
vacuum-clamping nozzle in a rotating direction and a vertical
direction, a éushing section for urging the vacuum-clamping
nozzle downward by using fluid, a fluid pressure switching
section for switching the urging force, a timing switching
section for switching the timing of the urging forqe of the
vacuum-clamping nozzle,.and a pressure control section for
controlling the load to a desired load.

With the present invention, switching the timing of the

urging force can be made before or at the time of mounting the



FIG 4 is a block diagramof a systemfor swtching the pressure of a |oad
(urging force) switching nozzle unit 20. In FIG 4, a pressure sw tching
section 40a'is the electric air regulator 40 explained in FIGS. 2 and 3, a
pressure control section 40b D/ A-convegts a predetermned |oad to send a
predetermined electric signal to the electric air regulator 40. A timng
switching section 40c serves to nodify the.voltage of the electric air
regulator 40 to nodify the timng, which is performed by the main
controller. FIG 5 is a block diagramof a systemfor correcting a
electronic component on an electronic circuit board. When the

nozzle is exchanged correqunding to an electronic component
requiring a heavy load or an electronic component such as a
semiconductor element subject to a damage caused by inserted
components, damages to thé electronic component can be reduced
by correcting the nozzle weight or the like and the domponent
adaptability can be largely extended even to such semiconductor

elements that are subject to damages.

Brief Description of the Drawings

F1G. 1 is a principal sectional view showing the
configuration of the vacuum-clamping nozzle unit of an
electronic component mounting apparatus according to one
embodiment of the present invention;

FIG. 2 is 'an operational block diagram of an electric air
regulator for switching the fluid pressure on the pushing
section shown in FIG. 1;

FIG. 3 is a pictorial view explaining the operation
principle of the electfic air regulator shown in FIG. 2;

FIG. 4 is a block diagram of a system for switching the
pressure of a load (urging force) switching nozzle uhit
according to the present invention;

FIG. 5 is a block diagram of a load correcting system
according to one embodiment of the present invention;

FIG. 6 is a pictorial view e#plaining the operating

mechanism of the measuring section of FIG. 5;



load. In*FIG- 5, the measuring section 50a conprises a dunmy gauge 18 of a
jig for the neasurenent and a strain gauge 16 for neasuring an actual

| oad, whilea control storage section 50b is a main controller for storing
t-he above neasured |oad result. _ &G 6 is a drawi ng show ng the
operating nechani smof the neasuring section 50a of FIG 5. The neasuring
procedure conprises as follows: first, the vacuumcl anpi ng nozzle 2

FIG. 7 is é graph showing the load profile between an
input current and an actual load according to one embodiment of
the present invention;

FIG. 8 is a pictorial view explaining the timing of
switching the urging force before mounting an electronic
component acCo;ding to one embodiment of the present invention;

FIG. 9 is a pictorial viéw explaining the timing of
swiﬁching the urging force at the time of moﬁnting a electronic
component according to one embodiment of the present invention;

| FIG. 10 is a perspective view showing the whole outline
configuration of a conventional electronic component mounting
apparatus; and |

FIG. 11 is a pfincipal sectional view showing the

configuration of the nozzle unit of FIG. 10.

Description of the Embodiments

Hereinafter, embodiments of the present invention will be
described referring to FIGS. 1 to 9. |

FIG. 1 is a principally sectional view showing the
configuration of a vacuum-clamping nozzle unit in an electronic
component mounting apparatus according to one embodiment of the
present invention. In FIG. 1, numerals 1, 2 and 3 denote an
electronic component, an vacuum-clamping nozzle for vacuum-
clamping the eiectronic component 1 and a positioning section
for positioning the vacuum-clamping nozzle 2 in a rotating
direction and a vertical direction and transmitting an urging

force. As this positioning section, a ball spline or the like



- 9 - - vacuum cl anps a dummy gauge 18, |owers down to any set nozzle -
height Hat a |lowering speed.V, and is earthed to the strain gauge 16. At
this timge, as shown in FIGS. 2 and 3, a voltage is applied to the electric

air regulator 40 by a mnute unit, thep Lthe load outputted fromthe strain
gauge 16 is neasured to

can be employed and is preferable eépecially in that the
frictional resistahce in sliding is low owing to the use of the
'rolling motion of a rigid ball. Numeral 4 denotes a pushing
section foi converting the received fluid pressure into an
actual load. This pushing section consists of a piston or
rubber. As the piston, a hardened steel can be ﬁsed and is
preferable especially in that the liquid leakage between the
holder and the piston can be prevented because of good wear
resistance thereof and easiness in developing machining
precision inherent thereto. On the other hand, rubber is
preferable in that a so-called bellophragm is usable aﬁd
especially in that the sliding friction is low by use of the
rolling motion of rubber and in that no liguid leakage takes
place and a.uniform pressure is easily exerted. Numerals 5 and
6 denote a motor for performing a rotating motion and a'speed
reducer section for improving the rotating precision of the
motor 5. As this speed reducef section, harmonic or ball
‘'reduction gears with a small back lash are available.

FIG. 2 is an operational block diagram of an electric air
"regulator 40 for switching the fluid pressure imposed on the
pushing section 4 shown in FIG. 1. FIG. 3 is a diagram
explaining the operation principle of the electric air
regulator 40 of FIG. 2. Here, the operation of the electric
air regulator 40 shown in FIGS. 2 and 3 will be described.
First, when an input.signal a inéreases, a flapper 7 made of a
piezoelectric element bends in such a direction as to close an

orifice 8 and the pressure of a back pressure section 9 rises.



make up
vol t age

the l-oad profile. FIG 7 shows the relation between the input
and the actual load at that tine, where the input voltage (V)

the electric air regulator 40 is taken as the abscissa and the actual
(:kgf) of the load cell is taken as awdgnate. That is, as seen fromFI G 7,
the input voltage and actual |oad are in a proportional relation.

Ther eby,

this load profile is inputted as data to the control section

t he el ectronic conponent nounting apparatus. Based on the above data,

vol t age

to be inputted to the electric air regulator 40 can be eval uat

from t heTh@aabove pressure acts on the upper portion of the diaphragm

10 to push an exhaust valve 11 down, the valve 12 ;inking with
this moves downward and a supply port 13 opens. Part of the.
supply pressure b forms an output pressure ¢ via the supply
port 13. This output pressure c¢ is converted via a pressure
sensor 14 into:an electric signal and fed back to a controller
15. Thereby, a minute pressure can be controlled. And, a
target output pressure énis‘exerted to the pushing section 4
and converted into an actual.ioad.

FIG. 4 is a block diagram of a system for switching the

to
| oad

of
t he
ed

pressure of a load (urging force) switching nozzle unit 20. In

FIG. 4, a pressure switching section 40a is the electric air
regulator 40 explained in FIGS. 2 and 3, a pressure control
section 40b D/A-converts a predetermined load to send a
predetermined electric signal.to thé electric air regulator 40.
A timing switching section 40c serves to modify the voltage of
the electric air regulator 40 to modify the timing, which is
performed by the main controller.

' FIG. 5 is a block diagram of a'system for correcting a
load. 1In FIG. 5, the measuring section 50a comprises a dummy
gauge 18 of a jig for the measurement and a strain gauge 16 for
measuring an actual load, whiie a controlhstorage section 50b
is a main controller for storing the above measured load
result.

FIG. 6 is a drawing showing the operating mechanism of the
measuring section 50a of FIG..S. _The measﬁring procedure

comprises as follows: first, the vacuum-clamping nozzle 2



requiréd‘as t he object to switch the load in an arbitrary manner.
FIGS. 8 and 9 are illustrations of the switching timng of an urging force
of the:load-(urging force) switching nozzle. wunit. Here, FIG 8 shows the
switching timng of an urging force begare the nounting of an electronic
conponent, and nuneral 17 in FIG 8 denotes an electronic circuit board.
FIGS. 8 (1) and (2) show operation changing states of the vacuum cl anping
nozzle 2, FIGS. 8 (3) and (4) show pressure
vacuum-clamps a dummy gauge 18, lowers down to any set nozzle
height H at a lowering speed V, and is earthed to the strain
gauge 16. At this time, as shown in FIGS. 2 and 3, a voltage
is applied to the electric air regulator 40 by a minute unit,
then the load outputted from the strain gauge 16 is measured to
make up the 1o§d profile. FIG. 7 shows the relation beﬁween
the input voltage and the actual load at that time, where the
input voltage (V)’to the electric air regulator 40 is taken as
the abscissa and the actual load (kgf) of the load cell is
taken as ordinate. That is, as seen from FIG. 7, the input
voltage and actual load are in a proportional relation.
Thereby, this load profile is inputted as data to the
control section of the electronic component mounting apparatus.
Based on the above déta; the voltage to be ‘inputted to the
electric air regulator 40 can be evaluated from the load
required as the object to switch the load in an arbitrary
manner.
FIGS. 8 and 9 are illustrations of the switching timing of
an urging force of the load (urging force) switching nozzle
unit. Here, FIG. 8 shows the switching timing of an urging
force before the mounting of an electronic component, and
numeral 17 in FIG. 8 denotes an electronic circuit board.
FIGS. 8 (1) and (2) show operation changing states of the
vacuum-clamping nozzle 2; FIGS. 8 (3) énd (4) show pressure
profiles for low and high loads, and FIG. 8 (5) shows a profile

of mounting speed. 1In the state of vacuum-clamping the

electronic component 1, as shown in FIGS. 8 (1) and (5), the



profiles -for Iow and high loads, and FIG 8 (5) shows a profile of

nounting speed. In the state of vacuumcl anping the electronic conponent
1, as shown-in FIGS. 8 (1) and (5), the
-.10 - vacuum cl anpi ng nozzle 2 Lowyrs at high speed V1 fromthe

vacuum~clamping nozzle 2 lowers at high speed V1 from the
position of a nozzle origin height H3 to that of a nozzle speed
switching height H2 shown in FIGS. 8 (i) and (5).

At the time of this origin height H3, a command input
voltage (V) is given to the electric regulator 46 based on the
load profile (FIG. 7), and the pressure is switched from a
normal pressure P2 to a high pressure P3 for a heavy load (FIG.
8 (4)) or from the normal pressure P2 to a low pressure Pllfor
a low load (FIG. 8 (3)) to change an urging force of the
pushing section of the urging force switching nozzle unit.
Thereafter, after lowering to the position of the nozzle speed .
switching height H2, the noézle 2 lowers to the top face height
H1l of the electronic circuit board 17 at the nozzle speed
switched to low speed V2 as shown in FIG. 8 (5), and applies a
load on the electronic component 1 so as to.be mounted ononto
the electronic circuit board. After the mounting, the pressure
is returned to the normal pressure P2 at any nozzle height H.

FIG. 9 shows the urging force switching timing at the time
of mounting an electronic component, where FIGS. 9 (1) to (3)
show the operation changing state of the vacuum-clamping nozzle
2, FIGS. 9 (4) and (5) show pressure profiles for light and
heavy loads, and FIG. 9 (6) shows an adsérption speed profile.
First, in the state of vacuum-clamping the electronic component
1, as shown in.FIGs. 9 (1) and (6), the vacuum-clamping nozzle
2 lowers from the position of the nozzle origin height H3 at
the high speed V1 to the position of the nozzle speed switching

height H2 as shown in FIGS. 9 (2) and (6). Thereafter, after



position of a-nozzle origin height H3 to that of a nozzle speed switching
héi ght H2 shown in FIGS. 8 (2) and (5). At the time of this origin
hei ght -H3, a conmand input voltage (V) is given to the electric regul ator
40 based on the |l|oad profile (FIG 7),1and the pressure is switched froma
normal pressure P2 to a high pressure P3 for a heavy load (FIG 8 (4)) or
fromthe normal pressure P2 to a |low pressure P1 for a lowload (FIG 8
(3)) to change an urging force of the pushing section of the urging force
switching nozzle unit. Thereafter, after lowering to the position of the
nozzl e spewering to the position of the nozzle speed switching height

H2, the nozzle 2 lowers to the position of the top face height

H1l of the electronic circuit board 17, as shown in FIG; 9 (3),

at the nozzle speed V2 switched to low as shown in FIG. 9 (6).

At this time when the nozzle 2 has lowered, the command input

voltage (V) is given to the electric regulator 40 based on the

load profile (FIG. 7), and the pressure is switched from the

normal pressure P2 to the high pressure P3 under a high load

(FIG. 9 (5)) and from the normal pressure P2 to the low

pressure Pl under a low load (FIG. 9 (4)). In-this way, the

urging force of the pushing section in the urging force

switching nozzle unit is changed and the electronic component 1

is applied with a load so as to be mounted onto the electronic

circuit board. After the mounting, the pressure is returned to

the normal pressure P2 at an arbitrary nozzle height H.

As described above, because of the provision of a

mechanism for arbitrarily switéhing the urging force by using a

fluid, the provision of a mechanism for automatically

correcting the urging force by using a strain gauge when

changing a nozzle in correspondence to the kind of electronic

components, and the provision for switching the mounting

lowering speed to an arbitrary-speed depending on an arbitrary

nozzle height, the electronic component mounting apparatus

according to the present invention enables it to reduce the

damage that has been given to electronic components and to

enhance its adaptability to those such as semiconductor element



swi tching height H2, the nozzle 2 |lowers to the top face height Hl of the
electronic. . circuit board 17 at the nozzle speed switched to | ow speed V2
as shown in-FIG 8 (5), and applies a l|oad on the electronic conponent 1
so as to be nounted ononto the electrqgp c circuit board. After the
nounting, the pressure is returned to the normal pressure P2 at any nozzle
hei ght H. - FIG 9 shows the urging force swtching timng at the tine
of nounting an el ectronic conponent, where FIGS. 9 (1) to (3) showthe

operation changing state of the vacuum cl anpi ng nozzl e
components subject to micro-cracks to be enhanced, thus

bringing about a greatly marked improvement in quality.
Besides, the present invention enables it to package
heteromofphic electronic componehts having a heavy load such as
connectors which have formerly been unadaptable to the
mounting, to largely increase the object componénts to be
handled, and further to eliminate the manned manual work, thus

reallzlng the product1v1ty improvement and unmanned operation.



2, FIGS. 9 (4) and (5) show pressure profiles for light and heavy | oads,
and H-6—9(6)-shows—an adsorption speed profile. First, in the state of

vacuu ' t ctronic conponent 1, as shown in FIGS. 9 (1) and
(e), £ﬁ"@ q Eg nozzle 2 IqQwgrgs fromthe position of the nozzle
origi ¢ e high speed V1 to the position of the nQzzle speed

switching height H2 as shown in FIGS. 9 (2) ap«

CLAIMS

1. An electronic component mounting apparatus comprising
component supply means for supplying an electronic component to
a predetermined position and a vacuum-clamping nozzle unit for
mounting the electronic component onto an electronic circuit
board carried by carrying means and positionéd at an
predétermined pdsition, wherein

said vacuum-clamping nozzle unit compriseé:

an automatically detachable vaéuumrclamping néézle for
vacuum-clamping the electronic component;

a positioning section for positioning said vacuum-clamping
nozzle in a rotating direction and a vertical direction;

a pusﬁing section for urging said vacuum-clamping nozzle
downward by using fluid;

a fluid pressure switching section for switching the
urging force; |

a timing switching section for switching the timing of the
urging force of said vacuum-clamping nozzle;'and.

a pressure control section for controlling load to a
desired load;

whereby the load for mounting the electronic component can

be switched.

2. An electronic component mounting apparatus as set forth in

Claim 1, wherein the switching of the timing of the urging
-

Wi



| owerng to_the position of the nozzle speed switching height H2, the
nozzle 2 lowers to the p05|t|on of the top face height Hl of the

el ectroUlﬂ”m as shown in FIG 9 (3), at the nozzle speed
V2 swit Hmm/ulmrl ovvnln FIG QL (16 - At this tine when the nozzle 2
has | owered. the"cofmahd I nput voltage (V) i #@“’%@5{ nshgem betric

A

regul at or 40 based on the load profile (FIG p Prespure S
switched fromthe

force is made before or at the time of mounting the electronic

component on an electronic circuit board.

3. An electronic component mounting apparatus as set forth in
Claim 1, further comprising a measuring section for using said
vacuumyclamping nozzle to vacuum-clamp a dummy gauge and using
a strain gauge to measure a mounting load; and a control

storage section for storing the measured result of the load in

advance, so that any arbitrary mounting load can be set.

4. An electronic component mounting apparatus as set forth in
Claim 1, wherein said apparatus is provided with such a
function as to switch the apparatus lowering speed to an

arbitrary speed at an arbitrary nozzle height.

e

.

i



normal preessure P2 to the high pressure P3 under a high load. (FIG 9 (5)) -
and fromthe normal pressure P2 to the low pressure P1 under a | ow | oad
(FIG 9 (4)). In this way, the wurging force of the pushing section in the
urging force swtching nozzle unit i-s16hanged and the el ectroni c conponent
1 is applied with a load so as to be nounted onto the electronic circuit
board. After the nounting, the pressure is returned to the normal pressure
P2 at an arbitrary nozzl e height H As descri bed above, because of

t he provision of a
: ABSTRACT

By lightening the impact load to an electronic component
and greatly promoting the 1o§d range, the. adaptability to the
electronic components is enhanced and the manned manual
operation is eliminated, thereby improving the productivity and
realizing unmanned operation. The vacuum-clamping nozzle unit
comprises an automatically detachable vacuum-clamping nozzle
(2) for vacuum-clamping the electronic component, a positioning
section (3) for positioning the vacuum-clamping nozzle (2) in a
rotating direction and a vertical direction, a pushing section
(4) for urging said vacuum-clamping nozzle (2) downward by
using fluid, a fluid pressure switching section for sﬁitching
the urging force, a tiﬁing switching section for switching the
timing of the urging force of said vacuum-clamping nozzle, and
a pressure control section for controllin§ the load to a
desifed load. Switching thé timing of the urging forde can be
made before or at the time of mounting the electronic-component

on an electronic circuit board.



mechani sm'for arbitrarily switching the urging force by using a fluid, the
provi sion of a nmechanismfor automatically correcting the urging force by
using a strain gauge when changing a nozzle in correspondence to the *kind
of- el ectronic conponents, and the provision for sw tching the -nmounting

| owering speed to an arbitrary speed depending on an arbitrary nozzle

hei ght, the el ectronic conponent nDunt$E daratus according to the
present invention enables it to reduce the damage that has been given to
el ectroni c conponents and to ‘enhance its adaptability to those such as

sem conduct or el enent
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- 12 - . conponents subject to mcro-cracks to be enhanced, thus
bringing about a greatly nmarked inprovenent in quality. Besides, the
present. i nvention enables it to package heteronorphic electronic
conponents having a heavy | oad such as
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connectors which have fornerly been unadaptable to the nounting, to
l.argely i ncrease the object- conponents-to be handled, and further to
elimnate the manned manual work, thus realizing the productivity

| mprovenent and unmanned operati on.
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1.

An el ect.roni ¢ conmponent nounti ng apparatus conpri sing conponent

supply neans for supplying an el ectronic conponent to a predeterm ned
position and a vacuumcl anping nozzle unit for nounting the electronic

conponent” onto an

positioned at an predeterm ned position,-wherein

vacuum cl anpi ng nozzl e unit conprises:F:
vacuum cl anpi ng nozzle for vacuum cl anpi
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el ectronic circuit board carried by carryi ng means and

sai d

4 an automatically detachabl e
el ectroni c conponent;

a positioning section for positioning said vacuumcl anpi ng nozzle in a

rotating
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direction-and-a vertical direction; a pushing section for urging
sai d vacuum cl anpi ng nozzl e downward by using fluid; a fluid
pressur.e switching section for switching an urging force; atimng
switching section for switching the timng.of the urging force of said
vacuum cl anpi ng nozzl e; and a pressure control section for

controlling pressure to a pressure corfpgﬁ$neing to a desired | oad;
whereby the |oad for nounting the el ectr t™onponent can be sw tched.
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2. An el ect.roni c conponent nounting apparatus as set forth in daimi1,
wherein the timng of the urging force is switched before or at the tine
of nDuntlng t he _ 14 el ectronic
conponent” on an electronic circuit board .3 An el ectronic conponent
mount i ng apparatus as set forth in aiml, further. conprising a neasuring
section for using said vacuum cl anpi ngpp@l 8to vacuum
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cl anp a dunmy -gauge and using a strain gauge to neasure a |oad for
nounting, and a control storage section for storing the neasured result of
the load in .advance, so that any arbitrary load for nounting can be set.
4. .An ‘el ectroni ¢ conponent nounting apparatus as set forth in Caimil, .
wherein said apparatus is provided with such a function as to switch an
apparatus | owering speed to an arbitrFr')Gspged at an arbitrary nozzle
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