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DESCRI PTI ON El ectroni ¢ conponent nobunting apparatus TECHNI CAL
FI ELD The present invention relates to a neth
munti‘r'lvéﬁ?alsrllug?ectroni c conponent on a kubstrate and an Be'rhg%sﬁoé?szft us for
I npl ementing the method, and particularly to an el ectroni c conponent
nmounti ng apparatus provided with a recogni zi ng neans of i nexpensive
construction which is 10 capable of recognizing el ectronic conponents of
various sizes during they argdmvesirron BACKGROUND ART

A known conventional electronic conponent nounting 15 apparatus is

construckged-s¥shikhaty gHQHEngugggggdgkéggatus for nmovement by a driver

hol ds an el ectroni c conponent at station, and pauses at a
particul ar position of a recognition station where the electronic
conponent is nonitored with a recogni zing canera before being noved to

a 20 .ﬂggeghggﬁébgﬁggB, where the el ectronic conponent is precisely

positio on a substrate. However, in such a
construction, %Fe nount i ng ,head has to be paused each tine at the

part i2 BoRrgFent inyRatiof dfilatas fald Methed fbgnition of the

cul ar pos

electronic 25 conponent, thus increasing the nmounting tact and limting
mounting an electronic component on a substrate and an

apparatus for implementing the method, and particularly to
an electronic component mounting apparatus provided with a
recognizing means of inexpensive construction which is

10 capable of recognizing electronic components of various

sizes during they are moved.

BACKGROUND ART
A known conventional electronic component mounting
15 apparatus is constructed such that a mounting head driven
for movement by a driver holds an electronic component at a
feed station, and pauses at a particular position of a
recognition station where the electronic component is
monitored with a recognizing camera before being moved to a
20 mounting station, where the electronic component is
precisely positioned and mounted on a substrate.
However, in such a construction, the mounting head
has to be paused each time at the particular position of
the recognition station for recognition of the electronic

25 component, thus increasing the mounting tact and limiting

- remmnpry.




[ roductivity. For overcom ng such a
BPSMLQELOV:nﬁBBi?{eg electronig conponent nounting apparatus.?nploys
a line m§@IMth a one-di mensi onal CCD array as tr;e reg&;;lg;s![ﬁg
canera, with 5 which an inmage of elzectronic conponent PREIE e the 4
nDuntihg head bei ng noved is picked up for recognition of i eh b e:o nel
| ocati on. Anot her nodified apparatus is known :c t gﬁicy
shutter canera for taking a two-dinensional inage of 10 electr

conponenttnglgmﬁkgbeﬁgﬁtngyngkgguggad.Qeing noved to nonitor their

| ocati on | ne careras ﬁ¥§|¥g a one-di nensi onal CCD array has

. . . . . types of
t age of lution in conparison with ophgr ty|
22n2?;§naﬁg thu%ggggvéﬁﬁggb?% FUFh A gvbagkesa mgdifpddr edegnirpnig:

: . . : it h
' h hi gh accuracy. When taking i mages wt
gorngeggﬁ%r °Ag$%e%$%é€i¥%tappégaﬁﬁ?n?@PthHearéihe chmbaﬁgmﬁthOabreagth
' 0t necessary to nove an object of ich inmage i
ggihhengieeidi£eﬁgiﬁp?% %C%i?é%@ygﬂsvéheicatognithgnleQQEBWLSQi@hreCtlon
of g t he. arrangenment of the CCD by a distance which is equi val ent
to a gengﬂr}hi%? Fheltrgecet begreenio eanpopenel held w@thCERedur i ng Ejheth
scanni ng action of one |ine. The higher the resolution is needed, e

shorter (N iaMeadfbeing mevedigi$ hei ok@Clip Wb i Pe@oBRE L 98,0k £t F ansf er
of one line .
their held location.

Another modified apparatus is known which employs a

shutter camera for taking a two-dimensional image of
10 electronic component held with the mounting head being
moved to monitor their location.

Line cameras having a one-dimensional CCD array has
an advantage of high resolution in comparison with other
types of cameras and thus are suitable for taking images

15 and recognizing components of large size with high accuracy.
When taking images with a line camera, in order to
maintain the ratio of length to breadth of the image, it is
hecessary to move an object of which image is being picked
up in a direction vertical to the lengthwise direction of

20 the arrangement of the CCD by a distance which is
equivalent to a length of the object assigned to each pixel
of CCD during the scanning action of one line. The higher
the resolution is needed, the shorter the distance of
moving the object within a period of transfer of one line

25 is decreased. Moreover, as the transfer of an image data




25 is decreased. Mreover, as the transfer of an inmge data
with thousands of pixels fromthe CCD takes a consi derable | engt h of

tinme, twe9smwreg speed of the electronic conponent aROMspoklifizki Ne
canmera cannot be increased. 3 Theoretically, shutter cameras may
have better S capacity of taking images at a high speed due to the
em ssion of a light with high brightness in a short time by ~utilizing
their shutter function. However, since a conmon t wo- di mensi onal CCD

array whwebhi shapphheisbbo€ ba xeTRgErom tHakIdW Bikds Nh IBoSPEEL SORT | Ses
about 500 x 500 pixels and 10 has a field of view bound I n extension, the

size of lengtBl BEt EQRG %%Dam%gﬁ%ﬁé&i%%e té’lé)&gigxg#éored I's

limted in order for maintaining tthe resolution power a certain

level . component iBsLe 2he Qﬁ%%agéhéﬁéﬂkéﬁ%§¥“%%'4ﬁ§%§§g§§?s or 15

caneras of high resolving power having a sensor Wt 2000

Exorbi tant and PROECTRes  SHinl e Sppt R ® Moy FRIRIPSFTFEI d as the

exor bi tant and ey C e app

el ecter onj mponent untin evices.. 20 In view of the
f or egoi n%jgplggglgg §§ ng‘D‘éEF 6?‘atgﬁ§ 4% Mrﬁpqgﬂ/é?ﬂ? ofP t'provi de an
el ectronic, co mount i ng .met hod and an apparat us of inexpensive

t . . ) h
construc??bﬁs?BgngﬁpPeﬁéﬁpFn&lFﬁe huﬁilQQFﬂﬁﬁ%ﬂ#ﬂtai%hOFt time by

utilizing their shutter function. However, since a common
two-dimensional CCD array which is applicable to image
taking at a high speed comprises about 500 x 500 pixels and

10 has a field of view bound in extension, the size of
electronic component as the object to be monitored is
limited in order for maintaining the resolution power above
a certain level.

There are actually high-speeded line cameras or

15 cameras of high resolving power having a sensor with 2000 X
2000 pixels and being capable of scanning at 60 MHz, but
their prices are exorbitant and thus they cannot be applied
to such a field as the electronic component mounting
devices.

20 In view of the foregoing, it is an object of the
present invention to provide an electronic component
mounting method and an apparatus of inexpensive
construction for implementing the method, by which it is
possible to accurately recognize various sizes of

25 electronic components which are being moved for precise



possi ble to accurately recogni ze various sizes of 25 electronic conponents

' ' ' nmounting on to a
whi ch are being noved for precise .
Component mountIng apparatus according 4 5 to one aspectPGRORENBSCsen
Covention s Charsciorizad b [ nting head for hol ding and
[ lon is characterized by having a nou g _
hgxfﬂé an electronic conmponent to a mounting |ocation and fgrb ow a
nounting it on a substrate, and a recogni zing neans di spose e_C
movenent pauhtahgt e myﬂyﬂguigq?y%go&hrecpgn{ﬁlng t he reéggnFLfﬁ;rﬁggns

' ) n the

conponent held on the nmounting head, erein | _
coggrises a line canera having a one- di nensi onal CCD array, a

shutter canera having a shutter function, and a selecting neans for

' [ ' the shutter canmera depending on
selectin e camera or "
t he sizegg§SE?g§U§?aSg %PVF§EQ§Pectron.c conponent so that the el ectron

. : | rage data
bt 51 ned. ﬁ?&é}ﬁnL.‘gié’?ﬁbéﬁgciﬁlﬁﬁégéﬁkR;%p@”SEELSdaS%égmsgl@%ﬁé?t by he
T 0 B ShBeSs BF T rerert M st oot b s hene
of the el ectronic conponent, it is possible to recognize the _
electrOni%agbﬂﬁoﬁeﬁpugplggtheadrQerahdldmnblaﬁdZﬁoﬁ&ﬁ§|%ﬁlﬁlectronlc

component to a mounting location and for mounting it on a
substrate, and a recognizing means disposed below a
movement path of the mounting head for recognizing the

10 electronic component held on the mounting head, wherein the
recognizing means comprises a line camera having a one-
dimensional CCD array, a shutter camera having a shutter
function, and a selecting means for selecting either the
line camera or the shutter camera depending on the size or

15 shape qf the electronic component so that the electronic
component can be recognized before being mounted by an
image data obtained through picking up an image thereof
while being moved by the mounting head. Since the image
pick-up is selectively made either by the line camera or

20 the shutter camera depending on the size or shape of the
electronic component, it is possible to recognize the
electronic component of both large and small size precisely
at a high moving speed with an image of a necessary level

of resolving power. Efficient and Precise mounting of

25 electronic component of various sizes can be thereby




at a high noving speed with an image of a necessary |evel of resolving
power. Efficient and precise nmounting of 25 electronic conponent of

vari ouwes9szqaaerscan be t her eby _ per f or med. FﬁT/JP%f”“m”Al so, hy

projecting the image of the electroni & ~conponent held and noved by the
nount i ng head sinmul taneously via a light path dividing neans to both

t he 5 line camera and the shutter camera which are focused to the

sanme | ocation on the path of novenment of the electronic conmponent hel d
on the purddmgedead, the electronic conponent can be recognlzed mhl!e
bei ng noved al ong the I dentical path of novenent irrespective of their

| Faminated | o, B BITIST RO no aobhaotor FLBICRATRES 0P o1 oups of
[ um ST T L o 28 BT AOM AT ABEoRaRRce - 15 with the si ze

11 um natrn et R ral 1 8¢ 5286 alRTaingoneansucen bRt ghel ntensi iy
i meow o i, ihd Pehe neSERE paUREauneAChI akEndoapsedages thy (he

line 20 canera, whereby an i mage data can be achi eved proper[y.
Al so, beHégiQﬂQQ%ﬂfeﬂﬂeﬁﬁﬁnﬁa%ﬁ ef cvpvementir pénthe electronic

component held on the mounting head, the electronic

component can be recognized while being moved along the

identical path of movement irrespective of their size or
10 shape.

Preferably, the electronic component is illuminated
by an illuminating means comprised mainly of groups of LEDs
as a light source, and the duration and intensity of the
illumination from the LEDs are controlled in accordance

15 with the size of the electronic component or selected type
of the cameras. The illumination can be performed for a
short moment with a high intensity of light when picking up
images by the shutter camera and for a longer time with a’
lower intensity of light when picking up images by the line

20 camera, whereby an image data can be achieved properly.

Also, by controlling an amount of electric current
supplied to the LEDs by means of a switching function of
semiconductor switching elements joined in plurality in
parallel to each other, the illumination with a high

25 intensity of light can be achieved by causing a large




supplied to the LEDs by neans of a switching function of sem conduct or

] ' el ' ' ' | to each other, the
hing el ements joined in plurality in ~ paralle : .
?F1bﬁina§jgmuuﬁgl1 aJhigh 25 intensity of light can be achlevedlby causi ng
a large anount of current to flow to the PEPRIPIPIESNduct i ng
all the sem conductor switching elenents for a Shortfgingirecting
ferably, the LEDs are aligned in two groups, one .
F{Sht to ?IIuninate t he focusing point of the 5 1line canmera linearly and

; , . . . ; : he
h di i nate a field of view at t
1E ggugit ngra;)r{)ﬁr\ltt ggfetq"thdg}%r{ﬂ Qrzjtsrﬁ}t%t‘"’ertoca{ﬂ:taer &’%g’ﬁf HePRSWEE by i Ayl nbhas

' ' LEDs. The illum nation
sel ecti vely ; vat.es t.he t roups_ of the ) .
with a sﬁfﬁﬁ§9€ﬁﬁcﬁﬁﬁéﬁ§ﬁﬁfﬂﬁ“q.%%%m HO% erdgrt loimef f ecti vel y

I di [ h as to
[ d. Al so, by providing a reflection plate suc
?gggfgeabove tﬁgegFggp}gniEhéoﬁggﬁeﬁFeh@L}qm¢dr¥arhnﬂngrqpps, ondiead as
wel | as an_illum nating neans for iILuninaplng t he N elgctronlc
conponen%of:r SAEGSHRG WHER tpitekilAd umd niate itineey téodﬁlnh?(;taﬁﬂﬁgo?e%g?iegn
d as a light source for emtting lig

O e o el it Lo he reflectton
3hi|e,bein noved. Preferably, the electronitc conponent is

{11 uni nat 64umEDatBy 2afipLiuntnsl g anoahe ifoehedingd b i3to W Afnd-EDs as a
shutter camera, and the controlling means selectively
activates the two groups of the LEDs. The illumination
with é sufficient intensity of light can be thereby

10 effectively achieved.

Also, by providing a reflection plate such as to
locate above the electronic component held on the mounting
head as well as an illuminating means for illuminating the
electronic component from behind when picking up its image

15 including a halogen lamp arranged as a light source for
emitting light to the reflection plate, a transmitting
image of the electronic component can be taken while being
moved.

Preferably, the electronic component is illuminated

20 by an illuminating means including a group of LEDs as a
light source for directly illuminating the electronic
component and a halogen lamp for emitting light to a
reflection plate provided above the electronic component,
and the illumination with the LEDs is controlled by

25 semiconductor switching elements while the illumination




| i ght source for directly illumnating the electronic conponent and a

hal ogen lanp for emtting light to a reflection plate provided above

t he el e o®4upss conponent , and the illumnation wt hP@iﬁJPbEﬁ%ﬁ.s _
controlled by 25 sem conductor swit@hing elenents while the I'I'l'unm nation
with the halogen lanp is controlled by a nmechanical shutter ~ neans
provi ded across the light path of the hal ogen | anp. The swi tchover
bet ween the inmage pick-up with the illum nation by the reflecteg | i ght
and by t r I ght stgnt.l W\ i gher
respo%semg Eﬂ@nﬁéié l§m P%Q&S%Qr@fl%@ gg bl eRH2ng %ﬂ. Vghu;_]c | nga

f
perspecgkﬁﬁ“y&ﬁMagﬂg%%Q%%?§%§v§%glilghgiﬁégﬁsg%u%h n@@ﬁ an %6$$tron|c

conponent nou accor 0 On€ Rhe pr esent

i nventi a longitudi QS ctional side view
and FlganESWltc %ﬁﬁﬁtLéﬁ?Eﬁnc€% slgﬁg?iBﬁﬁ FPOHﬂtglé% bot h showi ng
a detail construction of ar ni zi hg neans of the enbodinent; 15
Fig. 3 H(sidla PR R Y DT Fi%%??%lli:%*éuﬁf‘df By the tmeasmiddgmaing
means in the enbodi nent; |g. 4 is a diagram show ng an

i |1 uti natiBH o kR instartlypehieved Ewithnhigbesniesponse.

Fig. 5is a perspective viewtypically show ng an

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a perspective view showing an overall

construction of an electronic component mounting apparatus
10 according to one embodiment of the present invention;

Fig. 2A is a longitudinal cross sectional side view
and Fig. 2B is a longitudinal cross sectiongl front View;
both showing a detailed construction of a recognizing means
of the embodiment;

15 Fig. 3 is a block diagram of a control circuit for
the recognizing means in the embodiment;

Fig. 4 is a diagram showing an illumination'control
éircuit for LEDs in the embodiment;

Fig. 5 is a perspective view typically showing an

20 action of taking images with a line camera in the
embodiment;

Fig. 6 is a timing chart of the image-taking action
of the line camera in the embodiment:;

Fig. 7 is a perspective view typically showing an

25 action of taking images with a shutter camera in the




20 action of taking images with a line canera in the enbodi nent ;

Fig. 6 is atimng chart of the inage-taking action of the line canera

' [ [ [ [ t ypi cal |
i n the wdesdiomnt ; Fig. 7 is a perspective view ca
;Eomﬁng an 25 action of taking |nagesampkya.shﬁttfrogagﬁigftﬁggﬁfiking
enbodi nent; and Fig. 8 is a timng char

action of the shutter canera in the enbodi nent. 5 BESTfNCEES
FOR CARRYI NG QUT THE | NVENTI ON Preferred enbodi nents of the

[ [ ding to the present
t r oni @émisedidedf and nounti ng apparatus accor di _ _
FLSgntion Wil | be hereinafter described referring to Fig. 1 to Fig.

' | ' ' ig. 1 10 show ng
As showyingt ﬁﬁﬂg CoRSLepegtive view of Fig 1
2h overal | construb??6%§d$c? e e?e%$$5§|8%cgﬁﬁﬁﬁ@?93 taklngb@§§§ﬂ§
aratu f | Shgbodi reference nunerals 1, : _
fggpectiég?;jggﬁi%e égﬁnun Y ABp ?3t8§gﬂﬁFﬁeBde, el ectronic

' ' conponents 2 are
conponents, and a tray on which the electronic .
stgped. The apparatus further conprises a 15 tray feeder 4 acting as a

oo M A I G e RG22 Sy st

the eleCtroniCErefef?ggxgxﬂgéiégggéngérﬁ%ér:?;é;fggigngg;gzgent
mounting apparatus according to the present invention will
be hereinafter described referring to Fig. 1 to Fig. 8.
As shown in the schematic perspective view of Fig. 1

10 showing an overall construction of the electronic component
mounting apparatus of this embodiment, reference numerals 1,
2, and 3 respectively denote a mounting apparatus main body,
electronic components, and a tray on which the electronic
components 2 are stored. The apparatus further comprises a

15 tray feeder 4 acting as a parts feeder for automatically
delivering the tray 3 to a predetermined location, a
mounting head 7 for picking up by suction the electronic
éomponents 2 from the tray 3 and mounting them on to a
substrate 9, an X-axis moving means 5 for moving the

20 mounting head 7 along the X-axis direction, and two Y-axis
moving means 6a and 6b for moving the mounting head 7 along
the Y-axis direction. The X-axis and Y-axis are on a
horizontal plane and crossing at right angles with each
other. A recognizing means 8 is provided for recognizing

25 the position and the shape of the electronic components 2




substrate 9, an X-axis nmoving nmeans 5 for noving the 20 nounting head 7

along the X-axis direction, and two Y-axis ~ noving neans 6a and 6b for
novi ngWnes/smet i ng head 7 al ong the Y-axis directi %f.ﬂ;bﬁ?ﬁfjs”‘x! s and
Y-axis are on a hori zontal plane®and crossing at right angl'es wi th
each other. A recognizing nmeans 8 is provided for recognizing 25 the
position and the shape of the electronic conmponents 2 hel d
on the nmounting head 7 during they azg;nnved_Just gt}above t[leOf

recogni i rrarthe nourdtigglined iPHefi are.m a _

di splgacer;‘gﬁ W th respect tgcj) te%gd centralﬁg.%é}ﬁosﬂion %P Sﬁg&a ectronic

conponeRpoirdhednd %thjaﬁ.llrgg_q{ht in{g:én%% head e iéi#@z?%fgx gﬁt cted, and based

on the result of det ectl on, the positiono he~ nount naxﬁéad 7 at the
o mount Ehe oo ane e W R Dot | SR&CFBRETSL Ton'the
Subt aptesctl of ohe olIS LEGAIN 2 UEANS €, L conolfucted ag shown 11
fonger H8ahd dit SOBRY EEGH e andunateil Of ke Facuifl af viow The
line canera 11 15 conprises a one-di nensional array of CCD extending al ong
the Y-aStdSHiT ey PO 1R Aasiify meointing dirad ef at theahtme 12
havi ng %fs r11nlg>tutr‘§:rinfgu rt]:Cl'ltei %?.elcstrlo%?ii[ ec:%m%r:)noer:letsSIZdeis corrected, so as
to mount the components 2 precisely at prescribed locations
on the substrate 9.
10 The recognizing means 8 is constructed as shown in
Fig. 2, in which a line camera 11 and a shutter camera 12
are disposed- at a lower part within a rectangular
parallelepiped casing 10 which is longer in the direction
of the Y-axis as viewed in a plan view. The line camera 11
15 comprises a one-dimensional array of CCD extending along
the Y-axis direction within the casing 10. The shutter
camera 12 having a shutter function is located on one side
df the line camera 11 in the X-axis direction. An
illumination chamber 13 is provided in an upper part of the
20 casing 10 as defined by a partition 10a. An oblong slot 14
is formed in the partition 10a extending along the Y-axis
direction for allowing an image of the electronic component
2 held with the mounting head 7 being moved along the X-

axis direction to be projected on to the line camera 11 and

25 the shutter camera 12. The upper side of the casing 10 is




' ' ' ' ' An illum nati on chanber
line canera 11 in the X-axis dlrectlon._ _
2; fgeprovided I n an upper part of the 20 casing 10 as defined by a

[ [ tition 10a
it An obl ong slot 14 is formed in the par
gi[telnzimmgs’g?g?g the Y- agi s di _re(r:]m(r)]n for ?: nghggdagcgfé?iﬁ%mgfvtegeal ong
[ onponent 2 held with the noun (
SLgc;[onlc CagPs direction to be projected on to the line canera 11 and 25

the shutter camera 12. The upper side of the casing 10 is

' ' A focusing | ens
cover ed soddired tw s PR €PAnghasen P! 84 §s15; la : Y- axi s
system 16 i s provided abovegllijﬁe i ng Plat&ngPa 11 for focusi ng a X

' ' ' | t he _one-di nensi onal CCD array of the
i ne canera 10 A9 a%‘nsmSrsr%‘%erz?fﬁslﬁoamadael sbeusechs larel Lhe
' - | {ion 10g such as to be tilted at the
\?v:?th rlgsd;ir%etrat ollttrlfyr\/rellft%él%%}n%p?i afX4%i SiBpCcthenpdclihrgr imagel @ms system

: : 12
| | 7 just above the shutter canera
16. p to t.his half ror 1 ' : t .5
is aqron' %?{oepg)ﬁ? t%ﬁ%ee%%?n?ﬂ‘eé%g?’érw of 1phe4bin@ Esmasangllens system

i ' focusing an image of the
IS un el.ow th rror 18 for foc | _ ol d of
el eg?ron%gtggﬂﬁ&?é:nﬁﬂls mountgq cat i & Whwérnsadeebat inel ¥1seahl b

- i ocusing | ens system
\{iGTaW, et%'eog?aéﬁgttim.giq?gﬂoqgh;ahsec%%tg?;yf&%t% %g?le?%z?éléaggr%iz' 15 A
bean]Spb&%%eieg%%éﬁet%ﬁekgyiigéyi;TKL;iiégﬁaails of the focusing
lens system 16. Opposing to this half mirror 17 just above
the shutter camera 12 is a mirror 18 tilted at the angle of
10 45°, A focusing lens system 19 is mounted below the mirror
18 for focusing an image of the electronic component 2,
which is within a relatively small field of view, e.g. 8 X
8 mm, on the optical axis of the focusing lens system 16,
on the two-dimensional ccD array of the shutter camera 12.
15 A beam splitter may be employed instead of the half mirror
17.
A multiplicity of LEDs 20 are mounted in the
iilumination chamber 13 as illuminating means for
illuminating the electronic component 2 from different
20 directions when taking the image. The LEDs 20 are aligned
such as not to interfere with the linear image of the
electronic component 2 projected to the line camera 11 and
the image of the electronic component 2 which is projected

to the shutter camera 12 in a relatively small field of

25 view. One group of the LEDs 20 is arranged to focus their




A mltiplicity of LEDs 20 are nounted in the i Il um nation chanber 13
as illumnating nmeans for i1lumnating the el ectronic conponent 2 from
di f f er W@ 98/4078 di recti ons when takin he i mage. The LEPBST2P9&013%| i gned
such as not to interfere with the linear inmage of the el ectronic
conponent 2 projected to the line canera 11 and the i mage of the

el ectroni c conponent 2 which is projected to the shutter canera 12 in
arelatively small field of 25 view. One group of the LEDs 20 is
arrangedlight obesmshdinearly on the foclisghty lpedme: lofhezhe ylimet he focusing
point of the line canera 11 and the other group is arranged to focus
their camérghllbeagsthe bbhReti grdupf ivi awrainddte focitstwg o of

the shutter camera 12. 5 A reflector 21 is provided above a suction

nozzl e 7Ei%ht p&hmbhenneHBt Englhead vikar aitl twd miduiddiep&l et seni c
conponent from above so that the imge of the electronic conponent 2

s taken Q¥ tRerteansghbting2light. A pair of l'ight projectors 22 are
nount ed on both outer sides of the 10 casing 10 along the Y-axis direction

for g recting fepppygteor 21! LgNhobasER LELeCtora 2k odie ShoM faFlas. 2

and 3, the proj ect or each conprises an 0

Com e o e aRBRL el V55, 304N T Mrerenter Ber 25
and a reiéﬁgéhgﬂt”Er%gngZbégé ggfk %%i%%e image of the electronic
component 2 is taken by the transmitting light. A pair of
light projectors 22 are mounted on both outer sides of the
10 casing 10 along the Y-axis direction for directing beams of
light to the reflector 21. As shown in Figs. 2 and 3, the
light projector 22 each comprises an optical fiber 25
connected via a mechanical shutter 24 to a halogen lamp 23,
a projector lens 26 mounted to the distal end of the
15 optical fiber 25, and a reflection mirror 27 for reflecting
a light projected vertically upward to the reflector 21.
The control circuit for the recognizing means 8 is
now explained referring to Fig. 3. The X-axis moving means
5 for the mounting head 7 includes an encoder 28 for
20 detecting the amount of movement of the mounting head 7 and
a position detecting sensor 29 for detecting the arrival of
the mounting head 7 at a location where the recognition
with the recognizing means 8 is started. Also, a camera

selection/synchronizing signal generator 30 for selecting

25 either the line camera 11 or the shutter camera 12 and for



a light projected vertically upward to the reflector 21. The

control circuit for the recognizing neans 8 is nOM/gpralngd7rgfe{thg
to Fi g. wd g/l X- axi s nmovi ng means 5 for the nounti I’l], ﬁg%a%ﬂﬁi’% Ec udes
an encoder 28 for 20 detecting the anpzint of novement of oo ?
7 and a position detecting sensor 29 for detecting the arrlxatho
the nounting head 7 at a | ocation where the recognition . fﬁt hrgnizin
recogni zing neans 8 is started. Al so, a canera sel ection/ sync g

' i i ra 11 or the
S ey LD LB EGh Ding 23 SHALST b PSRN 1 T 1)
;eggrzghyhébéngh éynffag é%%nal agd fog outputting an - |ggﬂﬁe3|gga
fromthe selectegﬂganera ' sCRpunt2ac FOnGeMRPER is mouakedER loorg I 52

in the cag ot cgtgrx)rqugniziqg . means 8. Eeference.nqnera 2
denotes a cg%:frgﬁ er 9ejrefh N 5tHRcegAtBEngOnednshe, refriogn cxinyy :jse 2
encoder L{F 33 for recei ving detection signals fromthe en?o er

and the Te€ans gdsiFFSﬁr&€F§CHWM$Qﬂ%uﬁﬂ dotes A rcotyel L er Sérlﬁhg Com
conve ting t he image signals fromthe canera 11 or 12 supplie

the canmerd S A GhISATEhrbonivwhich stomptisdd agesstatier 30F 33N Fgymge

menory 35 for, saving the converted I mge signals, a CPU 36 for

.S , _ . :
ing FRESHTRGE detedtiom tdiggnals fiomgEnsesREYd3R b9 SAHM ¥haU
:gggéggtion process of the el ectroni c conponent 2, delivering a

resul t Opogé@é@nipﬁamcting sangbfmﬂgycaHHAﬁ®|é%n%Q£EQr09@tE8ES the entire
action of
converting the image signals from the camera 11 or 12
supplied from the camera selection/synchronizing signal
10 generator 30, an image memory 35 for saving the converted
image signals, a CPU 36 for reading the image data from the
image memory 35 to carry out recognition process of the
electronic component 2, delivering a result of recognition
to a main controller which controls the entire action of
15 the electronic component mounting apparatus, and receiving
from the main controller commands of operation and
information about types or models of the electfonic
éomponent 2, and a timing generator 37 for generating
various timing signals to time the actions of the A/D
20 converter 34, the camera selection/synchronizing siénal
generator 30, the LED controller 31, and a drive unit 24a
of the mechanical shutter 24 based on the signals and
commands from the encoder I/F 33 and the CPU 36.

As shown in Fig. 4, a number of LEDs that are

25 connected in series are connected in parallel, forming one

e



15 the electronic conponent nounting apparatus, and receiving from
the main controller commands of operation and i nformation about types
or noda&Y@9%810U%e el ectronic compgnent 2, and a ti mperaoeniasor 37
for generating various timng si]g3nals to time the actions of the A/D
20 converter 34, the camera sel ection/synchronizing signal gener at or
30, the LED controller 31, and a drive unit 24a of the mechani cal
shutter 24 based on the signals and commands fromthe encoder |/F 33

and the @RUL3B8 of LED. ThaSLEMOWRiUs BE.arl 2 JuatlelofsdBEnifpt are
25 connected in series are connected in parallel, form ng one

13 elembhta3830f thED. akke dERakids 88 @@@Ih%@boaﬁlefsmﬁch' ng

elenments 39 that are connected to each LED unit 38 in rallel are

connect egapgwe@naaep@%he%@%&t%é&@m %]hgow?ﬁ: nsg{.ene?a Z?Eg#‘ffxt ching
?ng?szQBEhgéfl§%§§|§;g£20te OQG{ r0@9\NmH|g|gk|n an |nage of the
electronlg conponent 5189 e% ufﬂer r%; éﬁ?éga the

cui  oni nind) s HE BBhRaceE, A Bre?ro%é’e;n?ﬂbqt 308 bagnars o

gr eat a unt of current to, fkom/for causi ng the LEDs 20 to emt the

i ght V\AY eﬁ? hOBr i %s@l? FOghEP an iygugholotheaalartraniqage. Wen

ki ng up the i mage the line canera 11, since the illumnation is
PESUIrgdc mponent 9 by the shutter camera 12, since a high

intensity of illumination is required for an instant, all
the switching elements 39 are conducted for a short moment
10 to allow a great amount of current to flow for causing the
LEDs 20 to emit the light with high brightness for the
moment of taking the image. When picking up the image by
the line camera 11, since the illumination is required
continuously during the electronic component 2 travels a
15 predetermined distance, one or two of the switching
elements 39 are conducted so as to light up the LEDs 20 for
a longer time.
The action of the recognizing means 8 will be
described below. First, the actions of the recognizing
20 means 8 in the case where the electronic component 2 to be
mounted are of large size wifhin the range of
length/breadth dimensions of e.g. 5 X 5 mm ~ 60 X 60 mm are
described referring to Figs. 3, 5, and 6.
In the case of larger electronic components 2, as

25 shown in Fig. 5, the electronic component 2 held by the




continuously during the electronic conponent 2 travels a 15 predeterm ned

di stance, one or two of the swtching el enents 39 are cond;g%sgnsgfas
I ghwougs/41 LEDs 20 for a longer time. _
Eﬁellgco;ﬁ?;iﬂg nmeans 8 will be ddscri bed bel ow. FIFEF%Bf WISt i ons of

the recognizing 20 neans 8 in the case where the el ectronic conponent 2

to be

| engt h/ breadth di mensions of e.g. 5 X5 am~ 60 X 60 nn1are
referri ngou®dtiings hedd 5 @G,

nmounted are of |arge size wthin the range of

descri bed
case,of |larger electronic

conponents 2, as 25 shownlé%%g in th?he éT%%t&b ?EttSHpBH@nPaisﬁﬁld by

t he

i rectlon so that its enti
camera llgtendify ?gq@n@?h%l or}g_gt he Y:axis 1d$n ARG I antie. &

i mage is recogni

i ndi cati

of t

the controller

rel ease

10

15

20

25

/ VA ti.n 7.is noved in the X-axis
directi oﬁcgﬁgsx\gg%g&i%a% e{f(?rcélsssmtc'ﬂg)#] gﬁp %&%slrh@e peRReraf lihe |ine

re
si gnal

th ob ect . recognlzed Is of large size is
deIivereg F%Qagfhgeﬁg 1zed %Xuﬁﬂﬁwﬂqﬁﬁ GAmerR coht rol s the overal |

action

el ectroni c conpgnent nounting apparatus to the CPU 36 of

B2aCHAENepd 36 9PRdn iachhratdag Hdat ity odfecgeneras or 37 to

1. In
n nal for recognition with the line canmera 1

this sta?%égahé%eghgsnﬁﬁnﬂﬁﬁge S%ZG h@a@élnmeredxfﬁﬂmt&ﬁérﬁ@@&nltlOn start
| ocati on of the

controller which controls the overall action of the
electronic component mounting apparatus to the CPU 36 of
the controller 32. The CPU 36 then commands the timing
generator 37 to release a timing signal for recognition
with the line camera 11. In this state, when the mounting
head 7 arrives at the recognition start location of the
recognizing means 8, the position detecting sensor 29
outputs a detection signal as shown in Fig. 6. After that,
when a Z phase signal, which is the initial position signal
for the drive motor of the X-axis moving means 5, is
outputted, the LEDs 20 are lighted, and the scanning start
éignal for the line camera 11 is outputted, thereby
starting the image pick-up, and an image of the first line
of the electronic component 2 is begun to be captured.
Successively, when it is detected from the movement signal
of the encoder 28 that the movement corresponding to one
line of the image has been made after the release of the 2.
phase signal, the start signal for scanning the second line

is outputted to capture the second line of the image. The




recogni zi ng neans 8, the position detecting sensor 29 out puts a
detection signal as shown in Fig. 6. After that, 15 when a Z phase

si gnal WORRMEN8i s the initial positi on]U?i gnal for therswssoessot or of
the X-axis noving nmeans 5, is outputted, the LEDs 20 are |ighted, and
t he scanning start signal for the line camera 11 is outputted,

t her eby starting the inmge pick-up, and an image of the first line

20 of the electronic conponent 2 is begun to be captured.

SuccessiSeaEs wHerrdtions ddeectideflr ebovheameyverspetteidgnakil theof the
encoder 28 that the novenent corresponding to one ~ line of the imge
has beemovederdf ty tthe dideaseeoforheagturingphfecesigpal imbge start

signal for scanning the second line 25 is outputted to capture the second

l'ine of thiee elmageronikhecomponent 2 is cofplie€sd?f whehi pAS desshhbeg above
are repeated until the novenent by the distance for capturing the

entire image dapture iiﬁffﬁfﬁﬁé@nﬁ9_Eﬁgpﬂgﬁetﬁgakgxgggpgitqu phen the

action of i mage capture is finished by t art “srgnal” and the

5 LEDs120sane %\a@tet ek g off. When recognition is made with the

line canera 11, i I's necessary to illum nate the el ectronic conponent

ignt than i nieee SAEs PR S AR Do, hBe ShiRF eramgsichier 12 whi ch
21LLE2$%22 %éggﬁ%ﬁjfégéifiﬁégég{glXheogfectrongé éggpggeLEGZSmntChlng
throughout the image-taking action with a lower intensity
of light than in the case of taking images by the shutter
10 camera 12 which will be described later. Accordingly, one
or two of the switching elements 39 shown in Fig. 4 are
conducted to provide the LEDs 20 with a standard amount of
current to obtain the requisite quantity of light.
Assuming that the maximum dimensions of the
15 electronic component 2 to be monitored are 60 x 60 mm and
the number of pixels of the one-dimensional array CCD of
the line camera 11 extending along the Y-axis direction is
1500, the resolving power of 40 um per pixel in the Y-axis
direction is achieved. In accordance with this resolving
20 power, one line of the image is captured each time the
object is moved by the distance of 40 pm .so as to make the
resolving power in the X-axis direction correspond with
that in the Y-axis direction. In case that the mounting

head 7 is moved at a speed of 400 mm/sec, the duration for

25 capturing one line of the image may be less than 0.1 msec.

R




conducted to provide the LEDs 20 with a standard amount of cquent to
obtain the requisite quantity of light. Assum ng that the

' [ itored are
[ Wb sewroNs of the 15 el ectronic conponent 2 to & g
ggx;ngg]nnland t he nunber of pixel$é of the one-dlnenglgﬁgg#dWFay CCD

of the line camera 11 extending along the r-axifhdi;ectign S
1500, the resolving power of 40 [err]m per pixel in the Y-axi
direction is achieved. In accordance with this resolving 20 power, one

line of the imyexis capt wced o9ache ithe Wiogniz QR GeladS goyed by the

' tHe X-axis
di stance of 40 pmso as to nmake the resol ving power 1 n

' ' ' - I n case_that
di recti onanothespeademiore the RAledtkdlle Ldsh i asti on, !
t he nounting head 7 is moved at aospee}oo °4‘§d’ﬁs"e%f]°% Heewked i on

[ ' ' | es han 0.1 nsec.
for 25 byr Ng;lleng 1 @h it e H e may [
Next , theiggtgoﬁgg%? tﬁéergéggﬁkiﬁ#ﬁn%§£ﬁ§ QfPﬁengt DrfdHdr case where

L i | size within the
t he el ect 0 onen t e u.ted . is of snual e
range of PgﬂS?ﬁ?gggaQ?h%'%’ 9'@|§£ﬁ530ﬁ? 6f %6 09X £-® Y. aeMm ~ 5.0 X 5.0

' ' ' In the case of
ar Libed referring to Figs. 3, 7, and 8. _
FHL e?%ct?gﬁfggggﬁpgﬁgﬁfringft?nﬁFEér irzd ﬁﬁfnsbheln the e?esh:ﬁpggUSing
gnes. to lLocate within the field of vi ew at .
cgrﬁﬁngPtFﬁ%c ﬂ%FFEPn&SnﬁPQPQE?nFt2i§f smalleir| giiizeat etheandheraged at its
gntirety as shown in Fig. 7. 10 In action, a signal indicating that
t he objec?f?ﬁtﬁgnic component 2 comes to locate within the field of

view at the focusing point of the shutter camera 12, it is
illuminated and imaged at its entirety as shown in Fig. 7.

10 In action, a signal indicating that the object to be
recognized is of small size is inputted to the CPU 36. The
CPU 36 then commands the timing generator 37 to release a
timing signal for recognition with the shutter camera 12.
In this state, when the mounting head 7 arrives at the

15 recognition start location of the recognizing means 8, the
position detecting sensor 29 generates a detection signal
as shown in Fig. 8. After that, when a 2 phase signal,
.i.e., the initial position signal for the drive motor of °
the X-axis moving means 5, is outputted, a V reset signal

20 for vertical synchronization control of the camera is
outputted in synchronism with a horizontal synchronization
control signal, which follows immediately after the 2 phase
signal, and the LEDs 20 are lighted for an instant. At the
same time the shutter is opened to expose the two-

25 dimensional CCD array of the shutter camera 12.



recogni zed is of small size is inputted to the CPU 36. The CPU 36
then commands the timng generator 37 to rel ease a timng signal for
recogniio sxistadst h t he shutter canera 12. In this stakqup ?ﬁt he
mounting head 7 arrives at the 15 rkCognition start location o
recogni zi ng neans 8, the position detecting sensor 29 generates a
detection signal as shown in Fig. 8 After that, when a Z phase

si gnal , i.e., the initial position signal for the drive notor of

the X-axis nDWfg eSS '5ert§c91|tB!l!hhﬁﬁ!ngapgr’igaet(o? aRRlgtrA0 Jny verti cal
synchroni zation control of the canera is putted |n synchronlsn1mnth

a_hori zgntale scy@cm@niraé&éoaf the EQBLHQEB?'S gﬂ' a1 w{w rgal % | medi at el y

after the Z phase signal, and the L are an instant.
At the e n se
dlnen5|on§rn%§%?a$ yyﬂ?ﬁr%ﬁﬂ%ﬁ %%gﬁ gg%eﬁg }%°%¥%a si%é%ronlzatlon After
one vertlcq!(gianklng} period (or length), one frame of the inage of
the two-di'henst onsd array is captured in synchronismwth the
hori zontal synghronization rol IS essenti al

for the recog 9|%ﬁ1%§??PY¥@}sﬁﬂ%?EEe reco%&ﬁﬁﬁ&“l?%ﬁ?|qHQMﬁhﬂ£R?QFm

el ectronic conponent 2 with a gh intensity of light. The
i 11 um nA3FE 1 SQchi huRigate thej glesiropiss dompenens iywidfe® ed by the
LEDs 20 fed with a | arge amount of current fromall the swtching

el ement ih intensity of light. The illumination with such a high
intensity of light is implemented by the LEDs 20 fed with a
large amount of current from all the switching elements 39

10 shown in Fig. 4 being conducted. Since the illumination
lasts only for a moment, the LEDs 20 are hardly damaged
with the large amount of current.

Assuming that the field of view of the shutter camera
12 is 8 x 8 mm and the number of pixels of the two-

15 dimensional CCD array of the shutter camera 12 is 512 x 512,
the resolving power of 16 um per pixel is achieved.
Provided that the exposure time is 60 pus when the
fecognition is made with the mounting head 7 moving at the
speed of 200 mm/sec, the distance the electronic component

20 2 travels during the exposure time is 12 um. As this is
within the level of the above-mentioned resolving power,
the image recognition can be accurately performed. By
setting the exposure time to be 30 ps, the mounting head 7
can be moved at a higher speed of 400 mm/sec.

25 Although it has been described in the embodiments

s h o ——— ~ ST s



10 shown in Fig. 4 being conducted. Since the illumnation | asts

| he | arge
only for a moment, the LEDs 20 are hardly damaged with t
nt. Assuming that the field of V|ew10f1}he
gﬂﬁg?érmiﬁﬁg?gf 12 is 8 x 8 mmand the nunber of pi xEFETRREE two- 15
di mensi onal CCD array of the shutter camera 12 is 512 x 512, t he ]
resol ving power of 16 [err]m per pixel is achieved. Provided that the
exposure time is 60 ps when the recognition is nade with the nounting

; di stance the electronic
head 7 EB6WEYsBEH Mhat nSRAGEGOAW JOSSG L e AU ary s i
conponent 20 2 travel s u?ﬁhg the exﬁbslagﬁﬂ %S 1ol %W%?%ﬁe¢s_th|s is
w thin fhenl epel 1ehst B aly g;nentLoneg resal ving power, the i mage
recogni 11 on Can t]):'eDgccur%te y per bygrhe reflaqgtagd) kightexpsure tine
to bg 30l . the nounting head .7 ._can be noved at a higher speed of
400 nnisgcsgﬁggimes pre %?%%ﬁh%q:H%%PW&&%?%*&RQWQ%RFHﬁPRM@ enbodi nent s
above sgch that the _electronic component 2 is illum nated with the
LEDs 20°3RB°PERSgAi F&4™ 4 on ehoye anghtredagnized by et i nes
' ' h | ectronic conponent 2 from behind or
preferaple to.illunmnate the electronic onpo : h
above ahti2PEBOGRIPEd LBPhthe dependingnom tthengdridjittiorderfendi ng on t he
condi ti on_of reflection on the surface of the el ectronic conponents
2. refhechapncase thensueddcs ofsithe Eledtrdni20 corpoddrdy By be
projected fromthe light projectors 22 to the reflection -
In that case, instead of using the LEDs 20, the light may
be projected from the light projectors 22 to the reflection
plate 21, which reflects the light and illuminates the
10 electronic component 2 from above for the image recognition
performed similarly as described above. By employing a
halogen lamp 23 as the light source, a desired level of the
intensity of light can be obtained. The mechanical shutter
24 provides a higher response for controlling the
15 illumination. Thus, the switchover between the image pick-
up by the reflected light of the illumination with the LEDs
20 and the image pick-up by the transmitting light of the
iilumination with the halogen lamp 23 can be swiftly
effected with the high response. Accordingly, even when a
20 various different kinds of electronic components 2 are
held on the mounting head 7 of multi-nozzle type and
successively moved above the recognizing means in a short
time, the image recognition can be accurately effected.

As described above, according to the embodiment of

25 the present invention, the line camera 11 and the shutter




plate 21, . which reflects the light and illumnates the 10 electronic

conponent 2 from above for the inage recognition performed simlarly

as des®QB¥#M0ZBHove. By enploying a hal ogen | anp 23 pcI/IPogrolozght

source, a desired |evel of the %%ﬂensity of light can be obtained.

The mechani cal shutter 24 provides a higher response for controlling

the 15 illumnation. Thus, the sw tchover between the inmage pick-

up by the reflected Iight of the illumnation with the LEDs 20 and the

i mage picerens By tie selewmivalngppetedfdépending ohl uAbNahbge Wit h the

hal ogen | anp 23 can be swiftly effected with the high response.

Accor di Bglzg, ofvémentedrectrdiic wonmiset {1 ef 6t pkéRIAgOhipehRCE MABLC

conmponents 2 are hel d on the nounting head 7 of nul?i-nozzle type and

successifelthemeled talame: (dingeaani Zi ddr {BgNse | Ds anghagt nel k€, the

| mage recognition can be accurately effected. Rg escri bed |

above, a&Gerdi d¥® | : Il nyention he 1ine

canmera 11 ando'?,%ligtgghutteérargjqcH %o&{lzg%%éneh%%gigéﬁ?@i%eF%@PP98P§ per at ed j

dependi t he $ha I [ 0 el ectr.qQni c .conponent 2 for

pi c%qnggﬁgggr? ?%age G thofcmt ﬁeéeghgectgr%gn%kgr%%errboﬁg}ﬁ LA MLFt i s noved

by the X i i ans_ 5 to, rec | ze the el ectroni c conponent 2

5ybef oréowggr?tep?gg i%t %btq%htnﬁéar%sﬁrf%ts&a S HFect?onPe accurgp@pnents 2
recogni zed with an ,

of both_large.and small size can b ccur at el
% g’t%ihof?qua@eo@ ddaigh resoi’ution while being

I mage of “f° leggow
moved at a high speed; thus the electronic component 2 of
any size can be efficiently and precisely mounted to the

10 substrate. Also, the image of the electronic component 2
is projected via the half mirror 17 to both the line camera
11 and the shutter camera 12 which are focused to the same
location on the path of movement of the electronic
components 2 held by the mounting head 7. Accordingly, the

15 electronic components 2 can be recognized during it is

moved on the identical path of movement irrespective of its
size or shape. Further, whether the recognition shall be
made with the reflected light or transmitting light can be’

selected, and this switchover action is made in an instant.

20

INDUSTRIAL APPLICABILITY _ i
As set forth above, according to the present ‘

invention, an electronic component can be accurately

recognized with high resolving power during it is moved by

25 a mounting head at a high speed. Accordingly, the present



noved at a high speed; thus the el ectronic conmponent 2 of any size can
be efficiently and precisely nmounted to the 10 substrate. Al so, the inage
of t heWDBs/410@8i ¢ conponent 2 is projected via the ) r 17 to
both the |ine canera 11 and the2$hutter canera 12 mﬁ?tépgﬁé&gocused to
t he sane | ocation on the path of novenment of the electronic

conponents 2 held by the nounting head 7. Accordingly, the 15 electronic
conponents 2 can be recognized during it is noved on the identical

path of imweertarin iddresRectd wshbiy Sapplied! %Sﬂ‘-ﬂ@f Further, whet her
t he recognition shall be madelpwi%% Jf%e afiﬁqfac e If%% Cor transmitti ng

netant 30" AT AR TS PG S S SelRoRg [ "Bbove,
accordi pg e RIaSe inhvention.. an el ectronic conponent can be
accur at el ;/T\b%n recogni Zod 3 haphl g P RARED R rtifurimage 19352 moved by

25 a noygt i.pg @%g% E%Jﬂégls eed. Accordingly, the present

20 i nvent i on can be Tavouraply applied as an el ectronic conponent
nmounti ng apparatus for nounting the electronic conponent correctly on a

substrate based on the imge data of the electronic conponent.




21 CLAI M5 1. An el ectronic
conponent nounti ng appar at us characterized by having a nounting head
(7) foVO844878g and 5 noving an eLgctroni c conponent PQyAJRss/a03sDUNt i NG

| ocation and for nmounting it on"a substrate (9), and a recogni zi ng
means (8) disposed bel ow a novenent path of the nounting head (7) for
recogni zing the el ectronic conponent (2) held on the nmounting head
(7), wherein the recogni zing neans (8) 10 conprises a |line canera (11)
havi ng a one-di mensi onal CCD &LAAYS a shutter canera (12) having a
shutter function, and a selecting neans (30) for selecting either the
| ine canera (11) or the shutter canera (12) depending on the size or
shape of the el ectronic conponent (2) so that the 15 electronic conmponent
(2) can be retogni zad b2koteohéichgomponeituiicth tih@higmge gt a obt ai ned

t hrough picking up an | mage t hereof while being noved by the nounting

head (7¢haracterized byZhavify & emurtirg HARPNEN FONN LG APPaLgt us 20
according to claim1l1, wherein the inagerg% t he efgktronic il&’lﬁ&c%ﬁfgonent

(2) shel gorndgnaned 1By:tirbe i Wi drad (1) d S ﬂo},}nf%ﬂ%gﬁg?eﬁugl y

projected via a |light path dividing neans ®ine canera

(11) an h h : a i ch are focused to the, sane
IocatioﬁngnggﬁeH%ggﬁlﬁ ”E§5°"n€béﬁé§%t%%y%|{§ﬂé|é%Ffd%i%ﬁ%Qﬁﬁﬁﬁ&Rﬂ (2) held

on the neans (8) disposed below a movement path of the mounting
head (7) for recognizing the electronic component (2) held
on the mounting head (7), wherein the recognizing means (8)

10 comprises a line camera (11) having a one-dimensional CCD

array, a shutter camera (12) having a shutter function, and

a selecting means (30) for selecting either the line camera
(11) or the shutter camera (12) depending on the size or
shape of the electronic component (2) so that the

15 electronic component (2) can be recognized before being
mounted by an image data obtained through picking up an

image thereof while being moved by the mounting head (7).

2. An electronic component mounting apparatus

20 according to claim 1, wherein the image of the electronic

component (2) held and moved by the mounting head (7) is
simultaneously projected via a light path dividing means
(17) to both the line camera (11) and the shutter camera
(12) which are focused to the same location on the path of

25 movement of the electronic component (2) held on the

* c L M S *




22 mounting head (7). 3. An el ectronic conponent
nmount i ng appar at us according to claim1, wherein the electronic
conponewWo 98AN078 5 is illunmnated by an illum nating means, m%ﬁgg mai nly
of groups of LEDs (20) as a |ight2%ource, and the duration and _
intensity of the illumnation fromthe LEDs (20) are controlled in
accordance with the size of the electronic conmponent (2) or selected
type of the cameras (11, 12). 10 _ 4, An el ectronic conponent
nmount i ng nepRAridtgishead (According to claim3, wherein an amount of electric
current supplied to the LEDs (20) is controlled by nmeans of a
swi tching function of seniconductorhsmﬁhching el enent s (32) 1inlglectronic
[ | oi [ el to each other. :
plurality joined in parall oo el ectto

(20) are alTgned in o Aeikzonic VSHUMM, Wil FRrereses (11 um nat e
For di rent Trshd & T i ndl B se T oo T4 C CombPRR T okabing
Cel oct i vy AT R b Ghbupiating greans Cemer{ze] mainly of
groups of LEDs (20) as a light source, and the duration and
intensity of the illumination from the LEDs (20)-are
controlled in accordance with the size of the electronic
component (2) or selected type of the cameras (11, 12).
10
4. An electronic component mounting apparatus
according to claim 3, wherein an amount of electric current
supplied to the LEDs (20) is controlled by means of a

switching function of semiconductor switching elements (39)

15 in plurality joined in parallel to each other.

5. An electronic component mounting apparatus
.according to claim 3, wherein the LEDs (20) are aligned in
two groups, one for directing light to illuminate the
20 focusing point of the line camera (11) linearly and the
other for directing light to illuminate a field of view at
the focuéing point of the shutter camera (12), and the

controlling means (37) selectively activates the two groups

of the LEDs (20).
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6. An el ectroni c conmponent nounting apparatus according to claima1,

wherein a reflection plate (21) is provi ded such as to | ocate above
the el¥O984HM78 conponent (2) hejd on the nounting HREEIRIBN103SI an
illumnating nmeans 5 (22) for illumnating the electronic conponent (2)
from behi nd when picking up its image is provided including a

hal ogen | anp (23) arranged as a light source for emtting light to the
reflection plate (21). 10 7. An el ectroni ¢ conmponent nounting
appar at us 6. accohrnli aheebrenis ncamponenrti novnbingeappanatusonponent (2)
Is illumnated by an illum nating neans (22) including a group of LEDs

(20) asecording sbarcdafor 1di weerkyn a reiflechiipat pdgtehd2dl)edts oni ¢
conponent (2) and a halogen 15 lanp (23) for emtting light to a

refl ectpmovided es@i) as to poosidedbabevehthelekeebnori eoapapenent (2), and
t he illumnation with the LEDs (20) is controlled by

sem congRictiosl $Voh cbhagmehAtEAyShedd) (M) badt B illumihk#ndAidedmaM th the
hal ogen lanp (23) is controlled by a 20 nechanical shutter neans (24)

proyi decpacreoss ipeuhifBting thBabhett rbAechabR8sAeh2M 202From .
8. A nmethod for nmounting el ectronic conponents whérei n, before being

unte : r £9)., ,aN: +25. ct roni onent ) |d by a
gguntiﬁggﬁggﬁs%€§ﬁiéiek£gb uBNit€°imEhECE OBL6v$RER 1%Qluga%gh%
halogen lamp (23) arranged as a light source for emitting

light to the reflection plate (21).

10 7. An electronic component mounting apparatus
according to claim 1, wherein the electronic component (2)
is illuminated by an illuminating means (22) including a
group of LEDs (20) as a light source for directly
illuminating the electronic component (2) and a halogen

15 lamp (23) for emitting light to a reflection plate (21)
provided above the electronic component (2), and the
illumination with the LEDs (20) is controlled by
semiconductor switching elements (39) while the
illumination with the halogen lamp (23) is controlled by a

20 mechanical shutter means (24) provided across the light

path of the halogen lamp (23).

8. A method for mounting electronic components
wherein, before being mounted on a substrate (9), an

25 electronic component (2) held by a mounting head (7) is

g




recogni zed by an i mage data obtai ned through picking up an | mage of
the el ectronic conponent (2) by a recognizing nmeans (8) disposed on a
moveneWOBS#KW’®f t he nounting head (7) on its way t @ugifoggaaunt i ng

| ocation, characterized in 5 that %he recogni zing nmeans (8) includes a
i ne canera (11) havi ng a one-di nensional CCD array and a shutter
canera (12) having a shutter function, either of which is selected

i n accordance with the size of the electronic conponent (2) for

pi cki ng regogne Zievh gy @in tivegrl MITLMH: LR NENE o b ) -pidRing up an: A
met hod of nounting an el ectroni c conponent accordi ng t% c?a|n18,

mhereinimb@eeb&c&m@ﬂglgaﬁﬁaﬂyﬁuc&ﬁponentL&ggi%%g§1§§é§£T$%%$£ i [lum nating

means conprised mainly of groups of source, and
the dur alela@’ 3BI dispdsd LR Ly i | 1 nation fromthe LEDs,(20) are
3 tuﬁjfvt e séelgec ed&% R

15 controlled in acCordance w ype® diotiet “¥aner as
(11, 12)7) on its way toward a mounting location, characterized in
5 that the recognizing means (8) includes a line camera (11)
having a one-dimensional CCD array and a shutter camera
(12) having a shutter function, either of which i; selected
in accordance with the size of the electronic component (2)
for picking up the image of the electronic component (2).
10 9. A method of mounting an electronic component
according to claim 8, wherein the electronic component (2)
is illuminated by an illuminating means comprised mainly of
groups of LEDs (20) as a light source, and the duration and
intensity of the illumination from the LEDs (20) are
15 controlled in accordance with the selected type of the

cameras (11, 12).
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