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1 DESCRI PTI ON METHOD AND APPARATUS *159159* i ~ FOR
I NSPECTI NG COMPONENT MOUNTI NG ACCURACY 5 Techni ca
Field The present invention relates to a method and an

apparatus for inspecting a conponent nountin
in conponent nounting operatign for rmuntl nammﬂm ‘mmm““‘
conponents held 10 by a conponent hol di N,
boards. Background Art As this kind of nethod and!

apparatus for detecting conponent nounting accuracy,

various nethods and 15 appadmimsesyhave been
conventionally. For exanple, there is a HEthwmmﬁ@ﬁﬂlem
e.g., Patent Docunment 1), in which an inspé 0

jig conponent manufactured to have dinensiona

tol erance higher thapghhap alpeheshkingyscomponent s

handl ed by an el ectric conponent nnuntlng 20 appar at us

i s nount eﬁoﬁn IRsBeardNRY C%M%%Eﬁ@eﬂbufﬁ‘ﬂq’co %cc%%%'\fe

in the electric.conponent nounting apparatus, and
di spl acenent anount of a nounting p03|t|on of the jlg
conponent on the board is detected, by which conponent

Technical Field

.The present invention relates to a method and an
apparatus for inspecting a component mounting accuracy in
component mounting operatioﬁ for mounting components held

by a component holding member on boards.

Background Art

As this kind of method and épparatus for
detecting compoﬁent mounting accuracy, various methods and
apparatuses have been known conventionally. For example,
there is a method (see, e.g., Patent Document 1), in which
an _inspection—use jig component manufactured_ to have
diﬁensional tolerance higher than that of electric
components handled by an electric component mounting
apparatus 1s mounted on.“a board by a combonent suctioﬁ
noizle in the electric component mounting apparatus, and a
displacement amount of a mouncing position of the jig
component on the board is detected, by which component

mounting accuracy in the electric component mounting:

~ apparatus is detected.
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mounting accuracy in the electric conmponent nounting
25 apparatus is detected. 2 In such a detection

nmet hod, for exanple, the jig conmponent formed to have
hi gh di nensi onal tol erance and having the surface
painted black is nounted on a wyhite or yellow
synthetic resin board in a conponent nounting 5
position, and then the upper side of the jig conponent

is exposed to light so that an image of the outline

of the Jig:nPQﬂPQPthdE€éE€? HymE BSCtTQ}ngéﬂﬁﬁe, the jig

light reflected by the surface o thé board 1's picke

e R hRn ' 253 AP IR £ efance and

y which I sp ement anount o

A0 ROSLLE RS AIHERLe R a0l & SPEEH LAY o white or

IS app romthe er ol

cmenl e st i of ey, T g0, o &nsé@%%z%nmg -
éec% sl acgloobyLhe 4o GOTBOTEOL. (88 L0 R coneerons 5o
eSS e A N gt B cne 7
SRS, Pt i IR e e LuRe SR by
rface_aof the 20 made. whi t.e or yel | ow o
&t efOF &2 the? e OEJ?H%C]{GOC? ‘%’ FPg recognition
SqRonSnlyd scoL g, AP i
dcl,f.esp?l??cpce tgpan?or{lon ntoPettl‘\lNeeen?o&nhtlnc_:?eroes?fggorllI Jggt déégg’]ced
Morg specifically, when light is applied from the
upper side of the 3jig component 1in the state of being
mounted on thélbbard, the applied light is not reflected by
the surface (top surface) of the Jjig component (or the
reflection amount 1is considerably reduced) since the Jig
component 1is painted in intense black, but the applied
light is reflected by the—surface of the board (or the.
reflection amount is made larger than that on the surface
of the Jig component) since the surface of the board is
made_white_or_yellow...Therefore, the imagé of the outline
of the jig component is forﬁed by the reflection of light
reflected only by the surface of the board (or a differénce
in amount between the reflected light from the surface of
the board and the reflected light from the surface of the

jig component).
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the board. and the reflected |ight fromthe surface of

.the 25 jig conponent). 3 By picking up an inmge of

the outline. and perform ng recognition processing of
the image data, the nounting position of the jig
conponent may be recogni zed wgth use of the outline
thereof, and further by conparing 5 the recognized
nmounting position with a preset reference nounting

" position data, the displacenent anmount can be

detected. Igy, addidi oy Sipcest hejhid cogpongnL '§ut+ﬁne and

formed to have di nensSional tol erante higher than t

eﬁf@rmﬁl%ckébﬁgﬁ‘i@%ﬁe%ﬁocégsir?g p8§s'1§1 S.Ig gée%ﬁ%, the

that the di spl"acenent “anmount 1s” gener

R ¢ 110y PRSEEE9Bn 3GCUEREY 49 lﬁ%ﬁ%ﬁ{'ﬁa ONel s gnized

mount i ng” apparatus, and so t I'ng” pos tlon

QQﬁﬂ{aﬁge'Bftgﬁ.elat %ﬁ%bgﬂggg§9t panégguﬁg g%?%éﬁparlng

can be detect cunen

| t
R PSR b IS PP AR A L et
rﬁ&[r&“ﬂrﬂj d tion 49t el eE{ié' a3 o?ngget@? Ierén{o%c% can be

years, %Etr iC conponeﬁts

f
et e‘f@ﬁ. S St (", Ahe e”dﬁ‘?é”p'ééﬂ.cr%@a’am?%ﬁ“ ' formed
' t
W Gl | QG COURANEA! (ADUOLLDG | JELDLAMNED crat of the

|é¥gé§¥i§ocggggggn9603:Ehlps possible to presume that the

displacement amount is generated due to mounting position
accuracy of the electric component moﬁnting apparatus, and
so the mounting position accuracy in the electric component
mounting apparatus can be detected.

Patent Document 1: Japanese Patent Publication No. 3015144

Disclosure of Invention

With increased progress of miniaturization and
microminiaturization of electric components in recent years,
electric components to be mounted are sometimes smailer
than an end-'portion of a suction nozzle which is
miniaturized while required minimum rigidity for component

mounting is maintained. Examples of such miniaturized

~electric components include so-called 0603-chips

(0.6mmx0.3mm rectangular components).

An electric component mounting apparatus handling



10

15

20

(0. 6mxQ. 3mm r ect angul ar cénpbnents); 25 An electric
conponent nounting apparatus. handling 4 such

mniaturized electric conponents uses a jig conponent
identical in size to the mniaturized electric

conponents, and when the jig gonponent is sucked and

held by a suction nozzle and light is applied from

the I ower side of the 5 suction nozzle for correction

of the sucking and holding posture, an image of the

Q¥dH neofadlie 149 £00POPERT o BBH@HtouE%% %ngkfdcomponent
l'i ght cannot be acquired on the upper side of e

SRtk AN0ZEZ] €5 81 8CEo1 Be o ind LGNSR I e B d € omponents,
than the end portion of the suction nozzle. 10

EWd j 1 be of; .t fel ' - -
R S neBEpAERer s 2ckel SRR e suction
I {i iqts 4 gt i bl e r ct | e

P one e Sl Tacs o R S ot ent olAd aohip gt che

SRdTa Bl 15 g, SOMOReRlon QETEH LYoDELET LS s aing

R M R neRead Rl MBel) SuERIREI DL (B SAERG cqgponent
LB 1%, 0 L S W e B e veper
S 8 b B S fouRL o (WGP o | Rjeoohent 15
BRI« Rt hd B PO TR | i poSie | anSLERs acPZ21e-

'#&Eﬁ%%é?6§¥£é§ togpggﬁ?gce of ‘the jig component is painted

_in intense black for suppression of light reflection, it is

not possible to reflect the applied light on the surface of
the jig component and acquire an image of the jig component
formed by the reflected light. Therefore, displacement of
the holding posturé generated when the Jjig component is
sucked and held by the suction nozzle cannot be corrected
by. acquiring the image of the holding posture, and
consequently a displacement amount which i1s supposed to be
eliminated by correction operation ié-entirety added to .a
displacement amount of the mounting position of the jig
component, thereby causing a problem that the component
mounting position accuracy in the ' electric component
mounting apparatus for mounting the miniaturized electric
components cannot be detected with accuracy.

There is also a case in which instead of using
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nounti ng apparatus for nounting the mniaturized

el ectric conponents cannot be detected with accuracy.
There is also a case in which instead of using 5 such
jig conmponents, actual electric conponents are used to
recogni ze a posture of the elegtric conponent sucked
and held by the suction nozzle for detection of the
conponent nounting accuracy. In such a case, a
nmounting head is .5 equipped with a so-called

_ ah for. Lo h
Slbecta sl aall e Lo oL L SCSALIG LIS, wsea to
has a reflec

t £ l.e._ Th | ect '
o4 Na N0l el 15 | SheC S oG fopBSoutit] Bhicked and
t h i d | t [ N le, .10

VRS (ol EnHP RS- 3iE R, Py HERCRAGR, Gt i ngemponent

le, the reflector has a

in_red_color far exa .
'%%ﬁ%rét%cggﬁl&’f regpcoﬁ’“b d® i Gtiteondt Heeunting head is

reflecting .surface when the red-colored |ight is )
aep(ﬂlﬁ%)d%&]aﬁﬁ%#oa aﬁgb?%f{‘?qe.r,efgl?r?&oﬁnt‘?’l\]ﬂe‘l: k&L iests light
reflect) light of the 15 green_color, which is a

COMp "SHERTHr 4 1 e SPTHESG &F &bl Brecloni¢ eemponent sucked
reflecti.ng surface when the green-colored light is

& Ciié&FQVW$H Stth &9ON ofi°Z446ui si thivh &eldgctor has a
i e of. the ou&line of the electric conponent sucked, .
aﬁrwgg"gleﬁ:e By SHd 3Gt £oF ns2ELeCkynd cEhponéhehEameyhich is
di sposed ?0 bel ow the suction nozzle by utilizing that

4R L bPBREd GhgyhbPPery efiidsct @dOBY  tHee r 6P PBr ;nozZle,
nd acquisition of an, image forned by the |ight
%gpq e&ﬁﬁ? 3H¥e§ur§ééé'ofaﬂﬁe by forming the reflecting
surface in red color for ekample, the reflector has a
function to reflect red—colored. light on the reflecting
surface when the red-colored light is applied, and to
absorb (i.e., substantively not to reflect) light of the
green Color, which is a complementary color of 'the_ red
color, on- the reflectiﬁg .surface when thé green-colored
light is applied. With such a function, acquisition of an
image of the.outline of the electric component sucked and
held by the suction nozzle by a component camera disposed
below the suction nozzle by utilizing that the red-colored
light is reflected by the reflector, and acquisition of an
image formed by the light reflected by the surface of the
sucked and held electric component by utilizing that the -
green-colored light is absorbed by the reflector can be

executed selectively.
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sucked and hel d el ectric conponent by utilizing that
the green-colored light is absorbed by the refl ector
can be '.5 executed selectively. 6 However, even such
techniques using the reflector are subject to
constraints in selection of ingge pickup techniques
due to the size relationship between the end portion
of the suction nozzle and the electric conponent. 5
More particularly, when the electric conponents are

snal | er thﬁ%?b% end; hord i gn ol e q §tds{h§“¥ﬁé reflector

there is a émthat an i nage o %e Bu ne of
canno%séiéach|rgggggg%?gg nglnh?ﬁgiffggbgLﬁgle aﬁ& pickup
i%%%%fueu 3B y.’tnog“?ﬂ senazecaﬁipgaogﬁhght LRy e end
Rty e phfac a‘y tﬁ%”w?cgm fQ ofPte S0t T1g iy component.
\%} ctrl C cogﬁon i h:g? a paratus\ﬁv%r}éfg?s?é@%fa%legesmaller
SRS SRR T e e
T S o gafqﬁs@ﬁﬁafafzgga

side to the surfa e of he 20 board with the j

CERPARER® 5% F o et icP S e & AN edh? | aequired.
conponent s_ ar n1n|atur|zed light is applied to the
elggtrlc & it SThdtR ST T ¥Figme Hea g i Sefh ppestlector,

while a special light source c¢apable of applying the red—.
colored and green-colored light needs to be set on an
electric component mounting apparatus, the light source set
on each electric component mounting apparatus varies in
type, which causes a.problem that from the viewpqint of the
equipment structure( image acquisition.teehniques requiring
such special 1light sources are sometimes difficult to
support.

Moreover, in the case of uSing the jig component,
light is applied from the upper side to the surface of the
board with the jig component mounted thereon, and since the
electric components are miniaturized, light is applied to
the electric components not only from the verticel upper
side but also from inclined directions. In such a case,
shadows of the jig component may be formed on the surface

of the board, and in such a case, in an image of the
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side but also frominclined directions. In such a
case, shadows of the jig conponent may be forned on
the surface ?5 of the board, and in such a case, in an
i mge of the outline of the jig conponent to be
acquired, the outline of the j5ig conponent nmay be

bl urred, which causes. a problem that detection of an
accurate conmponent nounting position nay possibly be
failed. Particularly, in detecting 5 operation of the

COMPLIAT o FOLNL i NG &H%%ﬁgntntéhge Sbﬁﬁ%fé UCQHBOQSEilne of

nnunt[ng appar at untrng such

f
b e W s
k%HEE'HQFQEﬁEBﬁ'gflé@eaggﬁ?gEé %% %n%r%?llg%ng position

0] jeCt 0] e present 1-nvention O provi

e yrod 3991§f¥ap8@raE%§l%%r 'nsq%%ﬂfgh%ﬁr nB?g@?glgﬁtecting

nDunt|% accur acy capable of detecting

-, MoyAti pg_ac i ns tlon operation of
- g one nnﬁﬁtlggeac%§%§ perfcl)(}dD 6§ﬁﬂﬂgﬁf the

f t ts hel
k conp%%ceﬁ?o"f% S L R °”el S\I;fnﬁgnéiﬁglg such
bl | d t [ t he ,
dEHG AR A LD S aonth i FelSuttoith o ashe rowkl ine of
“%‘ JeECt é\s‘%%%%%'af”eﬁtf SoNEREY STRHRR Gy and  therefore

ectln untin accuracy in conponent
rmunlfrlr{bg g%ért%ﬂe? n%u@llne ecomesg serious problem. -
An object of the present invention is to provide

a method and an apparatus for inépecting a component

mountlng accuracy capable of detecting high-precision

_component mountlng accuracy in inspection operation of

component mounting accuracy performed in component mounting
operation for mounting components held by a component
holding member on boards for solving the above-stated
problems.

In order to'accomplish the object, the present
invention is structured as shown below.

According to a first aspect of the present
invention, there is provided a method for inspecting a
component mounting accuracy in component mounting operation
for mounting a component held by a component holding member
on a board, comprising:

with use of an inspection-use component having an
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for nounting a conponent held by a conponent hol di ng

menber on a board, conprising: wth use of an

i nspecti on-use conmponent havi ng an 8 al nost

rectangul ar parall el epi ped shape and havi ng an

irreflexive surface as one surgace and a reflecting

surface as a surface opposed to the one surface,

while applying light to the reflecting surface of the

I nspection-use 5 conponent in a state that the

[ Xi [ co nt | di ng.
e e e ol PR el iling an
COTROPENL LT O KL Do [ 21 1861 S EOOL o 08 CRLEe DYy surtace

appl i'ed TTght’ Trecognizing a pos

i ' held b h .
PR sl o0 COPAUTLLel by De SOPOREA, et ving
- pi | i : ting_the i i on- .
ke e eal, | TROS Ut B0, Ued NERCCLAON boSeectionuse
h fl ect.i .of I, tion-us,
AL g8 nG ur age oL e, LESPELUANIE, g

B T SR Rn i P F Dy ebh 3 & F Gl tmage o2
t AN mat eri al d whi ch | ecti )
SUN act S Sa 1 o CSARPRER toppoSaAct oP¥ her EonpoREt 1iaht

mpunt.i ng .si de-surface in a state of facing the _

&t Ree‘%tbﬁoﬁ}ﬁytﬁﬁl?a]ﬁgeéijd%qgﬁff ace,. while correcting
posture- displacement between the rec%gnized hol di ng .
posture and EOFEf thce® hoPAPRY fosCdr e;the  inspection-use

component held by the .component holding member through
recogniiing-imagé data oflthe picked up real image;
| mounting the inspectién—use component by the
component holding member in such a way that the reflecting
su:facé of the.inspection—use component is disposed in a
component mdunting position on a component mounting side-
éurface of an inspection-use board which is formed from a
light transmitting material and which has a reflecting
surface 'disposed on a surface opposed to the component
mounting side-surface in a state of facing the component
mounting side-surface, . while correcting posture-
displacement betWeen the recognized holding posture.and a
reference holding posture;
while applying light to the component mounting-
side surface of the inspection-use board so as to transmit

the applied 1light through the component mounting-side
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while applying light to the conponent nounting- side
surface of the inspection-use board so as to transmt
25 the applied light through the conponent _
nmounting-side 9 surface and reflect the applied Iight
on the reflecting surface, pigking up an inmage of an
outline of the inspection-use conponent forned by
reflected light conming fromaround the inspection-use
conmponent through the 5 conponent nounting-side
%ﬂ?ﬁ%ﬁ%_éﬂg‘%ﬂfﬁgég'EHean%%fg% quﬂylghpeﬁgnfgklecting
of the inspection-use conporient. by recognizi ng i nage
dali Lle [ e, 5 DL Gled %&9 OLp | i E@ag@”dotfhe%n"btofﬂ{!ﬂ'ﬂ% of the
conmponent rount i ng ccuracy by~cal cul ati’ng a |
[ t noynt.j it n .
T e B or o e Rt I b 295 08k 3oty coming
SHEO ct t he. 2nt __i.nvention ere.is
Sfr SH dg%cﬁﬁpt ec?neit‘.]i?éd ?%ssggﬁ‘fgh ukd rJzom%o‘netl'l neﬁcthrough the

_ r-rnspecting the “conpo
e A AT BTl s o ol ass
Tvent on, CHerEahs oo ad tind BERB e HoRLEET T gt the
AR R e TRk P e BV Rk i r eedar dere of the
SHRGEL H0; SUBadR Fo1 Sedrorciots TS ppired g iount ing
and, t he inggection-u e board has_a_.diffusiaon

[ ayer
accuracy calculating a gl ference Ebetweer}/ the actual

mounting position and the preset component mounting

position.

According to a second aspect of the present
invention, there is provided the method for inspecting the
qomponent moﬁnting accuracy as defined in fhe.first aspect,
wherein the light tfansmitting material is a glass material.

According to a third 'aspect of the present
invention, there is provided the method for inspecting the
component mounting accuracy as defined in the first aspect,
wherein the reflecting surface of the inspectioﬁ;use board
is.a specular reflecting surface er'specular reflection of
the applied light, and

the inspection-use board has a diffusion layer
disposed in between the component mounting-side surface and
the specular reflecting surface, for diffusing ‘the

specular-reflected light.
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di sposed i n between the conmponent nounting-side
surface and the specular reflecting surface, for

‘diffusing the 25 specular-reflected |ight. 10

According to a fourth aspect of the present _
invention, there is provided thg nethod for inspecting
the conponent  nounting accuracy as defined in the
first aspect, wherein the reflecting surface of the

i nspection-use board 5 is a diffuse reflecting surface

for reflec Ad}%ﬂd}?}fp@oi ed g?g?ﬁ:h\’“ %g gcy USE NG, ¢ oPresent

According to a f aspect n i nven

oot SRty 2 a%d. Phey PREREH %é%ﬁ%mg the
%%?f%%é*%rf‘to g y.nngta'?cecaadﬁ'aHy;‘Zaesr b s e aepect,
XEeah Sﬂrégéfex"%l%%‘ﬁa%? BFSL Re stesenebachanie board

ere V|de t hod ect|
é%hpoﬁ%% P%%%n be%ge c? agyri ﬁcgoﬁg6n§ﬁ&%ﬁﬁﬁﬁpﬁh§he applied
ti f unting a conponent held by a conponent
qB%r%h“&%h éf@%ﬁ% 5¥ *board, conpri sing: nounting the

conponent h conp nent_ hal,ding nenber in a
conponent i%i é&h d%ﬂgﬂb ofy the present

t - f f ectlon use board,
RS dc?peeir% r%%e%é’wi‘;}ﬁ?dt PBRSHPERPRg Toft aMSReCii@S the

' mhlch has,c_O %flectln surface di sposed on a surface
Torgtl

&88&9&? ng accuracy as defined in the fourth aspect,

wherein the diffuse reflecting surface is formed by

applying a diffuse reflection sheet onto an opposite

. surface of the inspection-use board.

According to a sixth aspect of the present
invention, there-.is provided a method for. inspecting a
component mounting accuracy in component mounting operation
for mdunting a component held by a component holding member
on a board, comprising:

mounting the component by the component holding
member in a component mounting position on a component

mounting side—surface of an inspection-use board, which is

formed ffom a light transmitting material and which has a

reflecting surface disposed on a surface opposed to the
component mounting side~surface in a state of facing the
component mounting side-surface;

while applying light to the component mounting-
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conmponent nounting side-surface in a state of facing
the conponent nounting side-surface; ?5 while
applying light to the conmponent nounting 11 side
surface of the inspection-use board so as to transmt
the applied light through the gpnponent nounting-side.
surface and reflect the applied |ight on the
reflecting surface, picking up an inmage of an outline
of the conponent 5 forned by reflected |ight com ng
E&ag‘%H¥H§§§'5%0§W@°f§§%ecﬁbé Ugbe tBE, EQMRANGAL ¢ transmit
nount i ng-si de surface; and- calculating an actua

nt i iti f onent b QQni Zi s '
TR BB e PRSI, A S gtneing-side

' oper at i d n _obt.ai ni ng. aonen 1Q .

Bh?%%ge Citey f@%lﬁ?% Eﬁg a% %% éigi%ﬁﬁ?éﬁ%eEQStﬁggHeCtlng

nount i ng accuracy by cal culati

IS RAER L ROL 18 B0 B A0S BSEE, CPTRa e onent
PRl & Lo e TR LAF PRy “5etarache rRopponent
ek R bk g S A L
o o e bRIAtel S0 L el SR e one
board_an

20 f d f a light t i tti _ _
TATBPRRR" I AR S % HPEAE iy i @ hisges agavied

: gg gasunface oppQsed to its conponpent 'nopunting-side
r

Eellade & Fprﬁﬁﬁﬁﬁ?QWu§nd then obtaining component

mounting accuracy by calculating a difference between the
actual mounting position and the preset component mounting
position. |

Aécording to a. seventh aspect of the present
invention, there is provided an apparatus for inspecting a
component mounting accuraéy -iﬁ a component ﬁbunting'
apparatus for mounting a component held by a component
holding member on a board, comprising:

an inspection-use board which is held by the
component mounting apparatus in place of the board and
formed from a light transmitting material, and which'has a
reflecting surface disposed on a surface opposed to its
compdnent’mounting-side surface in a state of facing the
component mounting-side surface;

an inspection-use component which is fed to the

component mounting apparatus in place of the component and
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conponent nmounting-side surface; an inspection-use
conponent which is fed to the 2?5 conponent nounti ng
apparatus in place of the conmponent and 12 forns an
al most rectangul ar parall el epi ped shape having an
irreflexive surface as one surface and a reflecting

~surface as a surface opposed to the one surface, and

which is held by the conponent hol ding nenber with
its he1d surface as 5 the irreflexive surface and is

U Led; % Ss£n§QEEgh§ﬂlaHS aggﬁﬁ%l % %% éﬁhaving an

t hat the refl.ecting surrace faces

Mfl@ﬂ@%ﬂi@eﬁ%&f rEJ] %]%ér)geappoyl%;xeeﬁgoﬁ?{%g surface

con‘ponent I mage pic evi ce

o D ranfTcE bRgostn REPeRL bR WIRISE OB i, s hela
Zbﬁ‘f’%%?é%ﬂfm?‘%g”%?n%iéi%ﬁ?%ﬂ'” S o a”"t%’oﬁﬁ%ﬂg@ﬁface as
i e P o EA94B0 e R LBEL oo oy
TR R £ Rl ﬁ%ﬁs@af%éﬁﬁ%eﬁﬁe"“ Sifting Surface faces
S RS ol B RO oo it te nB i hty. Lrskect ion-use

§yrfa e and 20 reflect the-light on the reflecting
e, and picking up Z5

a component image pickup device for applying
light to the reflecting surface of the inspection-use
component in a state that the irreflexive surface is held
by the component holding member and pickiné up an image of
the inspection-use component formed by reflected light
created by the applied light;

a board image pickup device for applying light to
a component mounting-side surface of the inspection-use
board with the inspection-use . component mounted in a
component mounting position so as to transmit'the'applied'
light through the component mounting-side surface and
reflect the light on the reflecting surfece, and picking up
an image of an outline of the inspection-use component
formed by reflected 1light coming from around the
inspection-use component through the component mounting-

side surface;

a holding posture recognition section for
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an i mage of an outline of the inspection-use conponent
formed by reflected Iight comng fromaround the

i nspecti on-use conponent through the conponent

nounti ng- side surface; a hol ding posture recognition
section for 13 recognizing a pgsture of the

i nspection-use conponent held Dby the conponent
hol di ng nmenber through recogni zing i mage data of a
real image of the inspection-use conponent in a  state

of e RS NE) Ay Bsi‘ﬁr%oo%o(r}lrh%;tiprgsg?éd%i%nd—gfsg ?cgﬁngfﬂensc held

bet ween 't he” recogni zed hol ure an ence

dj - . ] Ltion recogni tion . . .
15 k0 oskscn.c IMILIGSuBASEL RRLAANT MR i snaae

Had e NFPEELH 0N, e.&P“%QgEEthE%H%H— %It%g%rc])h@g?l%nt in a

i mge data of the o ine . i'nspe .
SAFEUS0E 017,008, kDR %o DL A0S IOMY T nenc
P B BB B Y B ot e perd | o reference
SR FoP TS coer mount i ng posi £ on-of t he |
e o VS BRI s R MR B B ion ox
IS AR LS, OL L 1SPeELing 208 SOOI ncpaceson-
use component through recognizing image data of the outline
of the inspection-use component in a state of being
mounted; and

a mounting accuracy operation section for
obtaining the component mounting accuracy through
calculating a difference between the actual mounting
position recognized by the mounting position recognition
section and the preset mounting position of the inspection-
use component.

According to an eighth aspect of the present
invention, there is provided the apparatus for inspecting
the component mounting accuracy as defined in the seventh
aspect, wherein the liéht transmitting material is a glass
material.

According to a ninth aspect of the present

invention, there is provided the apparatus for inspecting

the component mounting accuracy as defined in the seventh
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aspect, wherein the light transmtting material is a

glass material. According to a ninth aspect of the

present invention, there is provided the apparatus

for inspecting 25 the conponent nounting accuracy as
defined in the seventh 14 aspeti or eighth aspect,

wherein the reflecting surface of the inspection-use

board is a specular reflecting surface for specul ar
reflection of the applied Iight, and the

laRgREE! in-disgh f10as Spbas, awlbtE Ui @Rel @8N e il surface of
di ffusing the specular-reflected light. According to a-

te@Rt b tid-ihe Bbasantis 'a{‘V§?ébQTart W@ et ing surface
provi ded the apparatus for inspecting the conponent

PRUN EiREAGEURREN A% 138 Id¥ed He i 1RRY eNidht ASRREt or
ei ght h aspect, wherein the reflecting surface of 10

the inspectdQn- usgpbepidnlssa’ Hgafrféi"sﬁaﬁefal _eEl%if@ﬂsion layer
ied lrght wt

surface for reflecting the app
Gofrf W iHhs 1AGC ¥HY %é&l%‘k—%‘e%‘i%‘?}é(}aé‘slpi ¢ of the
present invention, ‘there is provided anm apparatus for

i nspect i N 23 SRR N, ”%Untﬁer}&fk@f%ﬁ% 'réb?é the present

conponent nounting 15 apparatus 1o

GaT RaRt, hely by ascamponent; ol dgsggggg‘a%fg% A nspecting

oard, conprising: an~ i nspection-use

ttliﬁxled c@fnl}:;dﬂgenratc oﬁg?ﬁg gﬁg mglé%hlr%% é/ﬁ?aos[ar é‘é Hf‘n%@ i géacc% eOfs eventh

e bpa K roma ransmi
St bt FholBSt SAaplh el S Ay suzrace of

the inspection—use board is a diffuse reflecting sﬁrface'
for reflecting the applied light with diffusing.
| According to an eleventh aspect of the present

invention, there is provided an apparatus for inspécting a
componenﬁ mounting accuracy in a component ,mbunting
apparatusl for mounting a component held by a compon.ent
holding member on a board, comprising:

an inspecti_on-use board which is held by the
component mounting apparafus .in place of the board and
formed from a light transmitting material, and which has a
reflecting surface disposed .on a surface opposed to its
component mounting-side surface in .a state of facing the
compqnent mounting—side sﬁr_face;

a board image pickup device for applying light to
a component mounting-side surface of the inspection-use

board with the inspection-use component mounted in a
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conmponent nmounting-side surface in a state of facing
the conponent nounting-side surface; a board inage
pi ckup device for applying light to a conmponent
mount i ng- si de surface of the inspection-use 25 board
with the inspection-use conponggt nounted in a 15
conmponent mounting position so as to transmt the
applied |ight through the conponent nounting-side
surface and reflect the light on the reflecting

L ek : ' f_an Lin f. the .
b Lol Rk %ﬁéﬁ%t@g%%ﬁogia%yt?&fééﬁan&% i =pplied
ol f h t _throu t
o e o SRR, %o%@a?qasglcﬁjosﬁ%%ace and
[ ' i,Zi.ng an_actua C o
oy A T B Hhe Lriﬁ%%'lc'eﬁnggtw-? 7 and picking vp
LZl ' .of t tline o e '

e S R %&fg't SBSPSR ot sRpponent
' ti for, tai ning the
%o%%e%%fﬁ%%ﬁ%%ﬁgeéiibéﬁﬁycfhm‘égﬁ_roeal I3 riy component

i f bet t t nount i n osi tion
S S by RO Ty Lol (01F 1 BEogia on 15
section an%lthe greset nDunt£n$ pO%ItIOﬂ_%ﬁ t he tio for
conponent . & ACCRPHT HE t oPPREC+P R st TRSPERE tdPy hection  fo

t, . tion en the hol di ng posture_of the
e et o iertoHer by PPRS FsparenEhe | component

LR RIS LI e Ty S
cc):fon{pr(])enecl)'l { Ij.innea osf_tatthee of being mounted; and

a 'mounting accuracy opefation section for
obtaining the componeht mounting accuracy thrqugh
calculating a difference between thé actual mdunting
position recognized by the mounting position recognition
section and the preset mounting position of the component.

According.'to the first aspect of the present
invention, when the holding posture of the inspection-use
component held by the component holding member 1is
recognized in the method for inspecting a component
mounting accuracy, an image of the outline of the
inspection-use component aéquired by light application is
not picked up but an actuél image of the inspection-use
component formed by reflected light creéted by the light

application is picked up, and this makes it possible to

credibiy acquire an image of the holding posture of the
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i nspecti on-use conmponent acquired by light application
is not picked up but an actual inage of the

i nspection-use conponent forned by reflected Iight
created by the light application i's picked up, and
this makes it possible to ?5 cfedibly acquire an inmage
of the hol ding posture of the 16 inspection-use
conponent w thout being influenced by the shape or
size of the end portion of the conmponent hol di ng

R ot IR Sl BbhYonkAtt RE GARE WBBE B o N fluenced by the

|nspect|on use conpohent Is a nlnlaturlze conponent

t e d
RS St AR R 8L DRSS AP Do cins

e I'mageé pic
t. t
?&n%ﬂéie&?o:r Sr?é%l%y t]hextlrkggller%:t a:]é %}}és)g pois}gel bﬁ%pec%lon use
tdinp JRKRS fé‘e | BSRA %Lt'u%ﬁ ént e&li@ﬁt' SlZ]eO smaller
Mor eover, base on t us-p up 1 nmage,

halA thQgSté'fet?‘L e 1RG4 ?}.eflbr?n ouf'e %t%r‘rpgng éﬁ? f dielding

recogni ze and e |ns €ct1 on conponen

d
baseéng .?ﬂ¥h&#§gog Léguﬁﬁgwﬁﬁt S%%Eééegﬁ icult but
S‘%E{lgclit&g Oﬁeuc C neaHS,%Dmnlﬂqulﬁu é> nbecL rwegt?eosxt-e“ffected light
P PBEETBRG it G s FRESBoahE ~AFESF SygenEhgod more

Lﬁ%e ﬁ? the inspection conponent formed by
reflected’light around the inspection conponent on the

38 gggrd aﬂ%%é&%%é%’é§§% Iggttﬁgplhcat%g%k%% %ﬁﬂgﬁzge, the

holding posture of the inspection-use component is
recognized, and the inspection cbmponent is mounted on the
béard while posture displacement is corrected based on the
recognit_iop_ result,_ which makes it possible to reduce an
influence of the posture displacement exerted on-.mounting
position displacement = of the inspedtion componeht.
Therefore, light is then épplied to the board, and an image
of the outline of the inspection component formed by
reflected lightl around the inspection component .bn the
bo'ard._écquired by the 1light applidation is picked up and
subjected to recognition processing, so that a mounting
position displacement amount can be--- calculated, and the
calculated mounting position displacement amount can be
detected as component mounting accuracy. More particularly,

the mounting position displacement amount does not include
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subjected to recognition processing, so that a

mounting position displacement anpunt can be

cal cul ated, and the cal culated nounting position

di spl acement anount can be detected as conponent

mounting accuracy. Mre particgharly, ?5 the nmounting
position di spl acenent anount does not include 17 the

post ure. di spl acenent of the hol di ng posture, and

therefore the nmounting position displacenment anmount

Ctette bepodtsaek f odi dp Chedii&ict Siop C@‘xé’“'ﬁéic@ﬁn@s %5sg1§re, and
Moreover., using the inspection conponent having |
e d g 198l 8GRt 8RGO %sﬁg&EﬂC%i%?@%ﬁéﬁ@ﬂéﬂéﬂéﬁht can be
surface as a surface Opposed thereto allows nore

cidstioe nigihsriian gl ihe.applisd Lo pp the

reflecting surface so as to achi'eve clear Thhge

acqui si ti ondseddle,, cgsenyheng ang gggfogf d h%onent having
pect {URTIC

hol di ng posture of 'the in Ction conrponent

[ j te t ' i ve rface is
@hlgﬁfjlbéj%‘_}hé; %:dc};.fpaz‘;r]%nafs h%?%i%dffnée%:%&%&%é eChyig Surface

Phr's ol Breg o8l atbraRy tout (e  Pho. PAABREL | e of fective
R RREpeE 120, o' Bpraaeh (TalF OF bphLaFiIAaey urtace
R oD APt R e PTG B, FCUNe anbordnithe Case where
B N PAC AT SIPHE CRTIRE S hS O bfRseomponent
CRTRPRPS (bl ST MR | TR oF e nd PRdyatiien Siace is

?ﬁﬁRPQSnEhe component holding member. Further, by mounting

- the inspection-use component on the board in this holding

staﬁe and putting the inspection—use_component.in a state
that the reflecting.surface of the inspection-use component
is disposed iﬁ- such- a way as to face the component
mounting-side surface of the board, light applied toward
the component mounting-side surface can.be absorbed inétead
of being reflected on the surface of the inspection-use
component, thereby making'it possible td acquire a clearer
image of the outline of the inspection-use component.
Thereere, it becomes possible to implement the inspection
for component mounting accuracy with higher precision.
Further, with use of the inspection—use board
formed from a light transmitting material and having a

reflecting surface disposed on the surface opposed to the
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Therefore, . it beconmes possible to inplenént t he

i nspection for conponent nounting accuracy wth

hi gher precision. Further, with use of the

i nspection-use board fornmed froma light transmtting:
material and having a ?5 refl e¢ging surface di sposed

on the surface opposed to the 18 conponent

nount i ng-side surface in such a way as to face the
conmponent nounting-side surface, it becones possible

[ Qmpreh tURn@in t fRGEs Phet r%ﬁEg'Wﬁlogu%Rea way.as to face
i nspection-use conponent formed by |1 ght franshi e
t@{@%ﬁ&?@r@'ﬂ&{}ﬁ#ﬁt Nt i de sur ai .
reflected on the re negcli_tl ng s!sur azécég’. Jlstun k{?aqéoq‘éﬁ% cssible to
whene ap '%gﬁhnfggé hgroutLne, forned by 1l:lllghtinspection—usé
reflected on the ‘conponent nouhting-side surface~1s

RicHERdh i 'fbr@ne@nrb\é‘;rlt:ﬂ . may. shade r?cfuthgcr%n% [Gomponent

I nspecti on-use conpone are sonetines 10
1hg:sid f | i cat .
RO SAad S e At The TgnE Sfkpcting
[ , ' t tLi ft .
3 as on h e nBeREnt EREL R PRRGe oaT e Blilife Formed

i NSpect i on-"use conpon

I YA f ' h fl [ f .
B e YRR o B PR ook Bpanent oRbTr g Rggur face

S RO el PR e T L o e
Gk e (s ol Uhe Lnsgectionue (003 o iy
AR A T R KL AR M I
%%plication' direction of the 1light and the like, which
makes the outline of the inspection-use component in the
image of the outline blurry. However', forming the
reflecting surface on a surface different from the
component mounting-side surface as in the present aspect
enables the light reflected on the reflecting surface to
travel almost evenly into the inside of.the inspection—use
board, i.e., to travel almost evenly into the component
mountihg—side surface. Therefore, the reflected -light
going .into the component mounting-side surface can be
distinc_tly blocked in a portion where the inspection-use
componént is mounted in conformity with the outline shape
of the mounting surface, thereby making it possible to

implement clear image acquisition without blurring' the

outline of the inspection-use component in the image of the
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distinctly bl ocked in a portion where the

I nspection-use conponent is nounted in conformty

with the outline shape of the nmounting surface,

thereby nmaking it possible to inplenment clear inage

acqui sition without blurring the 25 outline of the

I nspecti on-use conponent in the imge of the 19

outline. According to the second aspect of the present

i nvention, enploying a glass material as the |ight
tonerisimd .t i ng materiral makes it possible to enhance 5
structural strength of the inspection-use board to

reduce a lQ.defddeid ORcamat skbeheof asJbEEefOF €thicl present
beconmes possible to reduce generation of disp acene&%
dlchvertilon] { CerdfiPoy deh| eat | QadBking dts OSSERI € b 1ignt
. mpl ement hi gh-precision inspection. According to the

tHHarraTRasy Of mkbBerpEgSeRHaxdNVenti o%e?%%%}eng to enhance

I nspecti on-use board has a specul ar

SHhRGRAS e drffdieds %é%ﬂ%%ﬂ%—%séjigéé‘ﬁé ot%sila%duce 3

| ayer disposed in between the nponent mnounting-

swhace ipd atntbeuﬁtpe@lﬁ’%f‘éof ef | ?ﬁ%irr@g%)?grf ﬁ%e’bes&%ﬁ&atpossible

15 light applied to the specular eéting surtace

tthy ougRuckheg£OEPIPERE MPENtY 'l%ic.%?ne%l{:rf?ct%rg.%r&&%t%heto the

reflected on"the specular reflfecting surfrace an
SRt Gt 680 e, Ol UEEILM NG I CORERY recieson
%%%%%%tQ%d.*ght di ffused inside the

According to the third aspect of the present
invention, the inspection-use " board has a specular
reflecting surface as the reflecting surface and a
diffusion layer diéposed in between the component mounting-
side surface and the specular reflecting surfaée, so that
light applied to the specular reflecting surface through
the component mounting-side surface can be reflected on the
specular reflecting surface and the reflected light can be

diffused when being passed through the diffusion layer,

thereby allowing an amount of light diffused inside the

inspection-use board to be balanced. Moreover, since the

thickness of the inspection-use board can be set in
conformity with an optical path length necessary for
diffusion within a thickness range of the inspection-use
board, the reflected light can be diffused at a desired

diffusion amount, thereby making it possible to form a more
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?0 i nspection-use board to be bal anced. Moreover,
since the thickness of the inspection-use board can
be set in conformty with an optical path |ength
necessary for diffusion within a thickness range of
the inspection-use board, theypeflected Iight can be
diffused at a desired ?5 diffusion anount, thereby
making it possible to forma nore 20 uniform surface
i ght source inside the inspection-use board.

AGEOFSHNg ia-ANe Ui a%B%?EeOf ggﬁdgreéﬁgt inspection-use

i nvention, the inspection-use boar aving a d
rﬁﬁéﬁfllng surface as the reflecting surface all ows
l'ight applied to the diffuse reflecting surface

through theg %é?ﬂ{ f% ”D%EE 'ﬁ%@?ﬂ%@ gHL fgge tf) %%e present

reflected on use reflecting strface %nd

%ﬂﬁ%%%téﬁare%ﬂ50tfg§b%%910nfﬁ%%teg0f6%5e E?%g?b diffuse

ensurlng ffusion o
‘]—‘&2%1'&3%%@% AR B LR L MG 1o
ol BAEAREH apthB HPebPdcponsn s
owpdowg-,mp@z@ PRt 5 oA AR o on
st 1 eﬁ&ﬁ%'e? Sob' S G2 LB Sl 25ne
O A R SR Al D P s
%. %Felns e 't orQBfgpggtlon -use board. Moreover, in the
case where such a diffuse reflecting surface is used, it
becomes possible to prevent active light diffusion in a
portion other than the diffuse reflecting surface inside
the inspection-use board, so. that an amount of light
reaching the diffuse reflecting surféce (i.e., diffuse-
reflected light) can be increased, and as a result a light
amount of the diffuse-reflected light can be increased.

Accdrding to the fifth aspect of the present
invention, the diffuse reflecting surface may be formed by
application of the diffuse reflection sheet.

According to the sixth aspect of the present
invention, when an actual component is mounted on the
inspection-use board, a clear image can be acquired, which
makes it possible to implement high-precision inspection.

According to the seventh aspect of the present
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20 application of the diffuse reflection sheet.

According to the sixth aspect of the present

i nvention, when an actual conponent is nmounted on the

i nspection-use board, a clear inage can be acquired,

which nekes it possible to inphenent high-precision

i nspection. ?5 According to the seventh aspect of the

present 21 invention, the apparatus for inspecting

conmponent nounting accuracy includes an

|RSRGOL AN - USCe COBRIR I oy i

conponéht inag% p?ggugeggvﬁgg,lgéﬁﬁggbgl ﬁ%%n iﬁ%ﬁéﬂﬁbuntlng

devi &8, hal i st re [tion 5 section. and a

nount | ncgfaccur?dalggjég%era I?on Jgrg%é]%%%l,%n%get hi SRR, an

It éﬁggﬂ- 3 de an s.faor inspecting. .

8ghponeﬁ?h?ﬁ%%%t?%§¥gécd$a898§§%§%#elgpgq H%fgﬁgﬁtﬁ%glce’ a
| Nsp Lon d ' can of fering the sane e

%éﬂ?sﬁgébghgg‘?}%ﬁ%tﬁgb?ge oLt ?q_n(gopgrsit&re recognition

ef fect I'F§t “aspe

inti f ' Th nd ot her: . .
PR OR8] P BT B EPe e SRR sBllion, and

- f Nt | owi n description taken jn conjunctio
\5ﬁﬁ$ttﬁ?%@%f2¥$egpﬁgsé§%83iﬁ@nt?rpﬁépgofﬁﬂ{r@ppargkus for

ef . th i drawi ngs, in which:
(LRIES.© UG BEEOTpAnY] 10, Lo s, LW S e on
SHEIEN. ARpnLing apbaralus, L1 b chuncpection o o e

same effects as those in the first aspect.

Brief Description of Drawings

These and other aspects énd features of .the
present invention will become clear from the following
description taken in conjunction with the breferred

embodiments thereof with reference to the accompanying

. drawings, in which:

Fig. 1 1is a semi-perspective view showing an
electric component mounting apparatus in which inspection
of component mounting accuracy is performed according to
one embodiment of the present invention;

Fig. 2. is a schematic plane view showing a
structure of the electric component mounting apparatus of
Fig. 1;

Fig. 3 1s a cross sectional view showing a main

shaft device in the electric component mounting apparatus;
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?0 one enbodi nent of the present invention;, Fig. 2 is
a schematic plane view showing a structure of the

el ectric conmponent nounting apparatus of Fig. 1; Fig.
3 is a cross sectional view showng a nmain ?5 shaft
device in the electric conponepb nounting apparat us;
22 Fig. 4 is a control block diagramshow ng a
structure of a control device in the electric
conponent nounting apparatus; Fig. 5A is an outline

perspect i V'eFﬂ’é.eWélShQ\é'i ng %n&éfsﬁﬁgé@ngﬁﬁgﬁéﬁ? showing a

conponent for use in the inspection of conp

Méﬂgréac yr aa"r:ycl Ht&gf S&@&fcé hﬁtn aE‘hei r ﬁ%fclt ic;Vecom onent
Elg. IS aﬁp

surface 1s disposed as an upper surface;

YA 6 P iye, view showing the inspection-use

j1g conmpon of use in the inspection 10 of
comanent U 190 ACCH SO I AL DR Py shotng an
R i I LY CERBBRERES ot iR Tk difpection of
Sl IR P TETT oxie shPface e that an
SRR e T g S odefectt o THgrace
component i .anoﬁgen exanpl e f.ar use in

. th , ,
i nspect i on ‘ofJ conponent aﬂpﬁ?ﬁﬁ%@‘%c@%’?%@?c{tﬁs?hé’lew showing

the inspection-use jig component for use in the inspection
of component moﬁnting accuracy in the .state -that a
reflecting surface is disposed as an upper surface;

Fig. 6A is an outline perspective view showing an
inspection-use jig component in another example for use in
the inspectidn of component mounting accuracy in the state
that the irrefléxive_ surface is disposed as an upper
surface;

Fig. 6B is_an outline perspective view showing
the inspection-use jig component in another example for use
in the inspection of component mbunting' accuracy in the
state that the reflecting surface is disposed as an upper
surface;

Fig. 7.is an outline perspective view showing an
inspection-use 3jig board for use in the inspection of
component mounting accuracy:;

Fig. 8 is an outline perspective view showing an
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20 state that the reflecting surface is disposed as an
upper surface; 25 Fig. 7 is an outline perspective

vi ew showi ng an inspection-use jig board for use in

t he i nspection of conmponent nounting accuracy; Fig. 8
is an outline perspective view,ghow ng an 23

i nspection-use jig board in another exanple for use in
the inspection of conponent nounting accuracy; Fig. 9
is a schematic explanatory view showing the state of

IR P Cdcin, Of %ﬁf ﬁ&&f&oﬂﬁagﬂb@ﬂggiggam 100 W & Qf i1 the
n of ~ the

the’jig conponent in inspection procedure

lol NI AREN Afkin iy A0Sy schematic

expl'anat ory vi ew show ng e (ge pi ckup of

the sucti 0%i®d' golydi ng s%%%&n%&qgga%)%ien a’?rcgr ?Pfﬁ.ge‘id isri’lowing

i nspecti on procedures of 't

TS5 L SRR IR ) B DAL T o

diffuse reflecting i'S” a ‘sche

?{%t&[ﬁaé o5 ¥ \Eih%w ' \rq.%ggpf%ggt.s.tiant ejoxgr%%i?]gﬁ gﬁlﬁip%lé%%d%&es of

. mount i ng positi jirg c .
SRRy e famonert 19 rount g
gkg&rﬁg {ﬁgﬁgﬁ::g@ %grzﬁcgéhgagkiézexglgng 8¥§h%&%w showing
the state of image pickup of the suction-and-holding
posture of a jig component in inspection procedures of the
component mounting accuracy in the case of using the jig
board having a diffuse reflecting surface;

Fig. 11 is a schematic explanatory view showing
the state”of image pickup of the mounting position of the
jig component in inspebtion. procedures Qf the component
mounting accuracy in the cése of using the'jig.board having
a diffuée reflecting surface;

Fig. 12 1is a flowqhart showing inspection
procedures of the component mounting accuracy;

Fig. 13 is a schematic explanatory view showing a
method for measuring radiance;

Fig. 14 is a view showing an image of an electric
component in a sucked and held state in a comparative
example;

Fig. 15 is a view showing an image of an electric

component in a state of being mounted on a board in the
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. the jig board in the working exanp

procedures of the conponent nounting accuracy; Fig. 13
is a schematic explanatory view show ng a 20 nethod
for nmeasuring radiance; Fig. 14 is a view showi ng an -
i mge of an electric conmponent in a sucked and held
state in a conparative exanpley Fig. 15 is a view
showi ng an i mage of an electric 25 conponent in a
state of being nounted on a board in the 24 5 10
conparative exanple; . Fig. 16 is a. view show ng an

| B ft the dsldhpi@nponent in a sucked and held state
in a working exaﬁ%le of the enbodinent; Fig. 17 is a

vi ew show ng an hga@%(g.Qq%di§bo§€ﬁ$oE§SHm¥%€igg We Jig

érPt & 'é‘?‘%h&%d“agl‘g g{&t\'ﬁ]ggggpg ihatae ohl%irgeggeexample

diffuse reflecting surfa oard i s dispos
t GO punting-side surface; Fig. 19 is a
gg%é%%%ic equgﬁgggry view showi ng a configuration of

' - i f i,n the jig .board i .
the SLEQESnSF%%?LLS?%%?;53&&%%39%%@%1 28, RS BB the 3ig
| ! L ans : ( e
SR nollitta UB AL P IR Rl oG Sanp e

of the pre%ﬁf&.efpoqgn%PtSchematic explanatory view showing
the state that the diffuse reflecting surface of the board
is disposed on the component mounting—side surface;

Fig. 19 is a schematic explanatory view showing a
configuration of the diffuse refiecting surface in the jig
board in the present embodiment; and

.Fig. 20 1is a schematic. explanatory view
explaining a method for inspecting component mounting

accuracy in a modified example of the present embodiment.

Best Mode for Carrying Out the Invéntion
(Embodiment).

Before the description of the present invention
proceeds, it is to be noted fhat like parts are designated
by like reference numerals throughout the accompanying
drawings.

Hereipbelow, the embodiments of the present
invention will be described in detail with reference to the

drawings.
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Best Mbde for Carrying Qut the Invention (Enmbodi nent)
Before the description of the present invention 20
proceeds, it is to be noted that |ike parts are

designated by |ike reference nunerals throughout the
acconpanyi ng draw ngs. Hereinbel ow, the enbodi nents

of the present invention will be described in detai

with reference to the 25 drawings. 25 .Fig. 1 is a
perspective view showing the outline of an electric
conponent ting; appa e i fyi | o
coggonent nou tigglgpgakggﬁgeégéfgcﬁg téﬁ%pﬁ%ﬁﬁéﬁp%noutllne

G comenent; IIULL N0 AEGUARL | N LRl © copesre 10

odi nent of tHe preséent 1nv _ _
SRS W RN v B e e g oo Boted. o
BRIALEN OloOUILR0 20! UAALI! SELERIIC i o rivec
SRR R S SRt (R S  mei uding &
Srmenent AR S LT T Sl LY Plpponent
each .of the .containeqiﬁgectric conponents, a Jmi

n
SO &PPEF Al h il5c| Ales®BPRFAFRP| tyhigh performs

: ( ; . |
gﬁﬁﬁﬁa%‘!Léoggﬁéggegﬁﬁﬁgﬁgkkgyﬁgﬁbéigﬁhggg'quéliiality of

electric components, which exemplifies fed components, in
component mounting positions on a board. The electric
component mounting apparatus 101 is including a component
feed unit 11 for containing a plurality of electric

components in an extractable way and feeding each of the

. contained electric cdmponents, a main shaft device 12 which

includes a plurality of nozzle units having a plurality of
suction nozzles exemplifying component holdinglmembers for
performing suction holding/holding cancellation of electric
components, an XY table 13 for holding a board on which
each electric component is mounted and for moving the held
board in an X-axis direction or a Y-axis direction which
are directions almost along the surface of the boérd as

viewed in the drawing with respect to the respective

.suctipn nozzles of the main shaft device 12, and a board

transportation device 14 for transporting the board fed to

the electric component mounting apparatus 101 and feeding
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perform ng suction hol di ng/ hol di ng cancel |l ati on of
el ectric conponents, an XY table 13 for holding a

-board on which each electric conponent. is nounted

and for noving the held 20 board in an X-axis
direction or a Y-axis directio§6mhich are directions
al nost along the surface of thé board as viewed in
the drawing with respect to the respective suction
nozzl es of the main shaft device 12, and a board

, i devi f i ‘he b d
%ggqﬁggggé%%gggigé@??c%g%ﬁ%%%é%??ﬁ%%é%%ﬁ?rgﬁggrg?%?Iboard on
\ d i .26 5 it t t he XY .t 1
A o e R ccaarutbn e TR Sohpenét S2ble 13
d ‘the XY b 13 d disch i it )
ey 04'9%“%%5%?32%??%5 88«?%6‘&%‘3?*1%&?1'??55533 Smborer aty grounting

2.8 ﬁﬁ{ragnentary enl arged schematic plane view

ing the nmounting operation of the electric _
conponents j.n t el ectric conponent unting ,
apggratus de- /¥9%h%mﬁrﬁﬁm§gg?r§, rP&dn Shgnatic plane
device. 12 has. total 1 nozzl e, units 21 having the o
YARY SiPpSHAFI i eaEOHngéngl8P§F?F9°8féﬁu¥he electric
nozzl e u its.Z#f and the respective nozzle 15 units 21
L8P ed ot thé G Bt & teldipp apparatus 101.
interval s.. Moreover, each nozzle unit 21 has _siXx
85T i 2F L8 - 237 . thsd Meddhethalle de¥iFenlioRAsesotal 16
22 are disposed around the center of.the nozzle unit
@fzgnleeq% t$nfér elng the same shape and function as a

plurality of the nozzle units 21, and the respective nozzle
units 21 afe disposed on the same circumference at equal
intervals. Moreover, each nozzle unit 21 has six suction
nozzles 22,.and-respective suction nozzles 22 are disposed
around the_center.of_the nezzle.unit 21 at equal intervals.
Herein, a schematic cress sectional view of.the
main shaft device 12 is shown in Fig. 3, and ﬁhe detailed
structure of the main shaft deviee 12 is descried with
reference to Fig. 3. As shown in Fig. 3,.the main shaft

device 12 has a rotational drive device  for revolving

. respective nozzle units 21 around a rotating shaft S

disposed in the center of an arrangement circle of the

respective nozzle units 21, and the rotational drive device
has a rotating shaft 32 disposed so the center of the shaft
is aligned with the rotating shaft S, and a rotating table

43 fixed through a flange 44 in the lower end of the
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Herein, a schematic cross sectional view of the main
shaft device 12. is shown in Fig. 3, and the detail ed
structure of the main shaft device 12 is descried with
reference to Fig. 3. As shown in Fig. 3, the main
shaft device 12 has a rotatiopal drive device for
revol ving Z0 respective nozzle units 21 around a
rotating shaft S disposed in the center of an
arrangenent circle of the respective nozzle units 21,

angk diignd ofRiFongh did ue Savh cen has %f—&a&i&ﬂqﬁg shafils to bpe
32 di sposed so the center of the shaft 1s aligned

i tatd t tafi 7?5 43
AL Taumi ShaL ot S0L2) 8yl eI nace
riaf af & hat.t a j P n dr aw I 0.

Y CLLBRSIRE! e SISl o) g bl arive

rn‘EHter d S@L‘?é tl e! §n| EH%GQPE)%E @qhdéeoltol ietqlﬂeﬁlc%%[evsj}/r?g, which

section having a drive notor-and t

SIS Yol LA NG ST, AU Griyen.

B A A PELLBTEES o U aoe Lt e spera
BP0, T P8R Rl O 19, o L Ten BB mosite
I LN s P S
SBEGEN, 1ol oLgy 1 9° LECLY EFERTTRUSNS NGB0 SUPROTS 101 oo e
faff{(ﬂeesgtfg {Iﬁcgv%ﬂ%éf?ﬁéxsgwﬁgﬂé f.l%trhie(‘}:i,d ofnr e acpudtetrheperiphery
of the rotating shaft 32, a cylindrical cam section 31 for
rotatably accommodating and supporting the rotating shaft
32_is disposed. The cylindrical cam section 31 is fixed
onto a rigid frame and the like of the electric component
mounting apparatus 101 so as not to be rotated around the
rotating shaft S when the rotating shaft 32 is rotationally
driven. Moreover, cum follower sections 34 are fixed onto
the top end of the guides 35 of the respective nozzle units
21, and further, a slider section 33 to be engagéd with the
respective cum follower sections 34 is fiked ohto the outer
peripheral surface of the c¢ylindrical cam section 31.
Moreover, engagement portions between the slider section 33
and the respective cum follower sections 34 form guide

groove sections 33a formed along the revolving direction of

the respective nozzle units 21, and the engaged respective
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15 nmounting apparatus 101 so as not to be rotated
around the rotating shaft S when the rotating shaft
32 is rotationally driven. Mreover, cum foll ower
sections 34 are fixed onto the top end of the guides
35 of the respective nozzle unpgs 21, and further, a
slider section 33 to be engaged with the 20 respective
cum fol l ower sections 34 is fixed onto the outer

peri pheral surface of the cylindrical cam section 31.

M€ 0F eI 1 oRegagereAbnROMId Oftsn bei WeeN a1 BRgSIhderquide groove
section 33 and the respective cumfollower sect’ions

FedtardRgus gle. ng%@t%e%eCtﬂkpé‘SgéJ?@ef?E%geals%%g:i‘bﬁg 33a are
revol ving direction of 25 the respective nozzle units

Zb oy itrheslf‘dlgaeg%d%%g&ﬁ’ i 28 S £ %A&V@fons vary along

sections 34 can sli the gui.de groove sections.

IpeiFurEhehatibs guibe groovwe sect tg?égé{é?{l?ggé then the

formed in such a way that their heig ary

H iR Ind DITBLLAN (17 LCL QNS NSSIUIN 1 ¥e s8N ve cun

the 5 respective nozzle units 21 are reVvol ved,

FRINRFI Y & S o f O ﬁ@v@géagcgilgﬂgu 345 liﬁiﬁga%%eg Sections

a, an ring

@@‘é?”enhndr esdti\ﬁf%lgge ﬁﬂ@geEQEéﬁgf]' tfnggélplg%%g 'Ofnreﬁdpeective

conformty w formation t posi

QA H QY ﬁ%éfl[cé 1890 g’g% ¢ %o}igggr%g.glyt gﬁf}hd oi % h\ﬁ ogremat ion

respective zzl e units are 1mov

he idﬁ ; r e as._shown_in Fig. 3, .each
{ eg%%zz éS§g%?%/g %%/hérsleag@lrdget att %V‘?‘rolngt%@nlsorfga’ as a
drisviRg 4 - revel utiaon of .the suction nazzles 22, a
Sgése&Qrg ugJehrl@Vt%e rlespectlve nozzle units Zel are moved up
and down via the guides 35.

Moreover, as shown in Fig. 3, each of the nozzle

units 21 has a 6 rotating motor 36 for driving'-“the

‘revolution of the suction nozzles 22, a speed reducer 37

linked to the 6 rota.ting motor 36, and a shaft 38 linked to
the speed reducer 37 in such a way as to allow transmission
of the rotational drive and supporting each of the suction
nozzles 22 through a casing 41. Further, each of the
nozzle units 21 has a valve 39 and hooks 40 as mechanisms

to separately perform up-and-down movement of each of the

suction nozzles 22, and further has a reflector 42.

Moreover, as shown in Fig. 2, in the main shaft
device 12, the rotational drive section allows the
respective nozzle units 21 to be rotationally driven in an

intermittent manner at a specified rotation angle pitch
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is linked to the () rotating notor 36, and a shaft 38
l'inked to the speed reducer 37 in such a way as to

all ow transm ssion of the rotational drive and

supporting each of the suction nozzles 22 through a

casing 41. Further, each of thgg nozzle units 21 has a

val ve 39 and hooks 40 as nechanisns ?0 to separately

per f orm up- and- down novenent of each of the suction
nozzles 22, and further has a reflector 42. Mbreover,
ahrshoin the FirgtaZinigh dhecdmasn shaf trlevieeadZngt Raple 43.
rotational drive section allows the respective nozzle

WY SexZdmp De peinotdlel eald sHlftvellebNc@N12! Stotal 16 nozzle
intermttent manner at a specified rotation angle

Ridicdy 281 tEaRUER FBeakebablng Shattn321304WiRe as viewed in

rotating table 43. For exanple, in the main shaft
deyd cerakding ofl aAGiHEéﬁnftté‘Httﬁa%ﬁe?a%_tb%nt haengle pitch of

rotationally driven clockwi se as viewed in _

i i [ red gt manpar .at al tck _
B SRR e BT A R Pl By
Bhe FhEafpbALionglidriviget PSS%%EQ?Q@ \é%%ngl Sn{t‘g%t 21 are
21 are noved along their array circunterence at the

mdvald OB10889! e it Ctérfi%ggao.sé:ff?#ﬁfie?éné@r IQUS+ye rotation

positioned on the array circunterence. Herein,

~ 38RHE ngithat ﬁ{aaggggglgngam% n@ﬁ?ighsa%&%&ﬁ%ﬁj on the

position on the arraye cl rcunference as “vi ewe

the /R BY rloimrQ degrees ?—E@refﬁSp%cs@u\fn%.dqagn?%itaﬁe an anglel

coordinates are fornmed cl ockvwi se as Viewe _

UPEDGedD JESDEET URRPTIL R R H Sn che  arrayed
Q:qgsicﬂ.m%%%n‘%te as viewed in the .drawing is 0 degrees and
respective angle coordinates are formed clockwise as viewed
in the drawing, the respective nozzle units 21 are
rotationally' driven so as to be sequenti.ally positioned at
the above-stated positions, that is, an elec_:tric component
suction position ‘A (angle codrdinate of 0 degrees), a
component thickness detection position B at which the
thickness of a sucked and held electric component is
detected (angle coordinate of 67.5 degrees), a component
recognition position C at which an image of the sucked and
held ‘electric component is picke.d up and a suction-aﬁd—-
holding posture of the electric component is recognized
based on the image (angle coordinate of 90 degrees), a

rotation correction position D at which the suction-and-

holding posture is corrected by rotation of the nozzle unit
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15 the above-stated positions, that is, an electric
conponent suction position A (angle coordinate of 0O
degrees), a conponent thickness detection position B
at which the thickness of a sucked and held electric
conponent is detected (angle ggordinate of 67.5
degrees), a conponent 20 recognition position C at

whi ch an image of the sucked and held electric '
conmponent is picked up and a suction-and- hol di ng

post Yk §eQf 5rhetﬁleecxtéé&;rg,oémpeggsggtg:ga?}g@s%e@go?ﬁ%?gte of

on the image (angle coordinate o

rotAatd an, coff ectd . Las) A iaorbd?n}%nm %&I{%lrb%/ position E at

suction-and 25 holding ‘posture’i s correcte

rafatd o ofe fél:ecﬁ[lcl:z Zd S Jnt?’qd;]m&ﬁtc‘te%d o%tz% tkg)oard (angle

recognition result (an e coordinate o

]c%%rﬁii £e9)r ?860@@(216@&?@“% i E%cQg%%Li gﬁég%ggr%election

which the electric conponent’ s nounte _

(R0 oo Uy o ASC00T G0N0, 805K O DEEALE in e
R (55, FETELEUNS Tl SLSSLELIATILE 2025 <o
DU 2 05 B 9l U LY o
(BI%LE FOIRLS O BH1. 5 AP0 S o 8BS LD B ponca <
BTG AR R LERRELLYS ULl O ABELES) 22 818, on
2% e seken and e o oustion pozrle pulot. o s
£ _etop%pr %Sipdegctt*jevq:éss%cetcitoir{re suction nozzles 22 are returned
to the upper position (angle coordinate of 270 degrees),
and further a .suction nozzle pullout position I at which
the nozzle unit 21 is moved down and the respective suction
nozzles 22 in the returned state are positioned on the
lo.wer side (angle coordinate of 315 degrees). It is to be

noted that after being positioned at the suction nozzle

pullout position I, the respective nozzle units 21 are

.poéitioned again at the suction position A by the

rotational drive.

Moreover, as shown jjl Fig. 2, a component feed
unit 11 is disposéd on the upper side of the main shaft
device 12 as viewed in the drawing, and the component feed
unit 11 has a plurality of parts feeders 1lla disposed in

array in X axis direction as viewed in the drawing for
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15 nozzles 22 in the returned state are positioned on

the |ower side (angle coordinate of 315 degrees). It

is to be noted that after being positioned at the

suction nozzle pullout position I, the respective

nozzle units 21 are positionegiagain at the suction

position A by the 20 rotational drive. Mreover, as

shown in Fig. 2, a conponent feed wunit 11 is disposed

on the upper side of the main shaft device 12 as

Ytnaehg | B thendawRg, c2adeihe componeni.fead, yni

11 hasF% plurality of pgrts feeders !#ﬁ d?sposed%n#o onent

Yoo ik axededl 1RCLLAN BRcYLEveAILn LG dr aWQGALY,  tne

31 storing a nunmber of electric conponen in a

RN LY al Y ape.in r I W%M'

Further, the cgﬁgggg%% ?gidgu§?58§% %%&éggfgb er P 11b for
ViiRg SeRLET ' j resp | ve part

RO S OJIelRle TG EDBGRSSPELHLY AN g, coren
[ i n L aW 0 Siti a desired

1oWea o %%?glﬁééﬁk@g 30 A5 § 0., BeSLLI QN & é%?w{%% so as to

parts-fee € suction position A

[ f i | to allow.the staored lectric ...
g’%ﬁ%&%@%@ éﬁ%\gﬁg%gi%ra%%earoefer S the pat (Y gfertor ppsition
0 r er, sho [ Fi.a. 2,.the XY _tabl 13
;X lVIQ ggﬁve a?ﬁ srha ’%In ierx{l %ﬁos}%i &Jil(% Fﬂ t %i %ﬁﬁe stored

di spos under 't he o

Hitlery oV 68, Mo DA N8 DOGEE L 21,BOSLAT S e

ﬁqgronehts 1 on a board 3 held by a board hol di ng
tabl'e 13a of the XY table :

Moreover, as shown in Fig. 2, the XY table 13 is
disposed under the mounting position E in the main shaft
device 12, and the rnozzle unit. 21 positioned in this

position can mount respective electric components 1 on a

" board 3 held by a board holding table 13a of the XY table

13. The XY table 13 has an X axis drive section 13b for
moving the board holding table 13a back and forth ian axis
direction as viewed in the drawing and a Y axis drive
section 13c for moving the board holding table 13a back and
forth in Y axis direction as viewed in the drawing.
Moreover, as shown in Fig. 2, a com@onent
thickness detection sensor 23 is provided in the component
thickness detection position B in.the main shaft device 12,
and below the component recognition position C, a component
recognition camera 24 is provided for picking up images of

the -suction-and-holding postures of the electric components
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- images of 25 the suction-and

15 13. The XY table 13 has an X axis drive section 13b
for noving the board holding table 13a back and forth
in X axis direction as'viewed in the drawing and a Y
axis drive section 13c for noving the board hol ding
table 13a back and forth in Yzaxis direction as
viewed in the drawi ng. 20 Moreover, as shown in Fig.

2, a conponent thickness detection sensor 23 is
provided in the conponent thickness detection

poskhibRBAB 4y t e 10Ri Py, shafd ggébgétlge and: 28l owobbees 22

conponent recognition position a conponent

BB dd O SAEET 8 RS P O%ﬂhgfg_ tAE RIEKLDGI UP13. 4 board

di ng postures of "the

& S ol & SRRt S 82 %8252§QQS?8df%§l%#?kfﬂgaup images of

respective suction nozz sposed apove.

b L
Ru{d flﬁfec&&%/%éﬁt?oﬁ%%?i Snll%tgrlxtéad 92rd e rk?&é’]?cﬁ” % 'hlglnom above.

camera 25 i's provi nNg up inages o

: . e o

g%ovéilén%asedngﬁ%?ﬁé Fﬁ%g%ggpﬁgkggﬁugﬁgé Pésgﬁgg%%cognltlon
1 1 Y. . d H t t . ‘ .

SR Tost (rore 5rCepRlcraBLAEC SEom AR i b ton of

dé%éé%rq%;e%%%%ongﬁﬁfoqni%%dgﬁggig ég%goa ﬁa§sa_detected

el ectric conponent “mounti ng

c .devi,ce 50 which perforns conprehensive
c%({rog;lnl%%c%)e' associ ati ng operation control® of

Lesbect! VO IRNIBN S%6i4 OnS L €201 SISty B! Sl ing
%%H&r%%ﬂ i cirblof htalg:e %ontc[jgltrg‘i\/i 8gv§8'e A‘.%OShw\A{]cl%n performs

comprehensive control while associating oberation control

of respective component sections with each other. Herein,

Fig. 4 shows a control block diagram showing a main
configuration of the control device 50. As shown in Fig. 4,
the control. device 50 is controlled by a main controller 65.
The main controller 65 has a RAM 69, a ROM 70, a CPU 71 and
an I/0 72, and is connected through a system bus 61 to a
sequence controller 59, an NC controller 60, an image
processing controller 62 and an interface controller 66.

" The interface controller 66 is a controller for
performing control regarding information exchange between
the control device 50 and the outside, and the. interface
controller 66 is connected to a monitor television 67 and

an input device 68 for data exchange with operators. The

NC controller 60 1is a controller performing control
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15 the control device 50 is controlled by a main
controller 65. 20 The nmain controller 65 has a RAM 69,
a ROM 70, a CPU 71 and an I/O 72, and i s connect ed

t hrough a systembus 61 to a sequence controller 59,
an NC controller 60, an inmge 3processing controller
62 and an interface controller 66. The interface
controller 66 is a controller for performng contro
regardi ng i nformati on exchange between the contro

dodde o Bt beoRlisil; 300 LA (fEtye, gpcgions in

-%E%nﬁ%ﬁéﬁgﬁ% ggébﬁﬁgcongl 3%a6%¥0h%§gﬁﬁ%t €}1eﬁnd the NC

Qﬁ;ﬁgr co roI 33 re ar i n |ve operation of _
especgqgg:dr?@e s8ct IS ‘fh Rf ey |cr85Hﬁ8%éﬁF servo
qyl pag at 10 a_$ the NC_ control s ,

%hecte %fh$%UgE&?es %tt% E%rgﬁtoﬁﬁpquléﬁ§p§§tl§8 drive
7, t 0 .ot ective drive ctions in the
%Iégg%ns 86hﬂ%ﬁ n?iﬁﬁﬁﬁg?nﬁoﬁﬁﬁﬁﬁﬁ¥ @Of@%lngF@Pparatus 101.
the hgh ¢ gg onnected’ throu h t
TP e e e oSanthobies sl as morbecded ghrotan the
%%EW n t.he. X aﬁgg drive section 13b, and throu h the
&GS %ﬁﬁﬁﬁ%ﬁ%ﬁ tQ & VK aR¥SsERYEONBREP TSP dor driving
%éIVI g the Y éo axi s dri ve section 13¢c. Further, the
rBﬁFEr 51V EBR é@Ped1§ﬁrou@% t Heh &gty the servo
E{E}H&J 25 to a nain shaft servo notor 53 for
GPPTd She § ot At R oRaP*dBi P IVEC tRVFPY no2 t RernAFdving the Y
shaft device 12, and throu%h t he servo anplifier
axls drive section 13c urther, he NC controller 60 is
connected through the servo amplifier 57 to a main shaft
servo motor 53 for driving the rotational drive section in
the main shaft device 12, and through the servo amplifier
58 to a drive servo motor 43 for driving other drive
sections.

The image processing controller 62 is a
controller performing control regarding recognition
processing of images picked up by the component recognition
camera 24 and the board recognition camera 25, and the
image processing cohtrolier 62 1s connected to a holding
posture recognition section 63 which performs recognition
processing of the suction-and-holding postures of the
electric components 1 by the suction nozzles 22 through

recognition processing of the images picked up by the

component recognition camera 24 and is connected to a
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58 to a drive servo notor 43 for driving other drive
15 sections. The inage processing controller 62 is a
controller performng control regardi ng recognition
processi ng of images picked up by the conponent
recognition canera 24 and thegboard recognition
canera 25, and the ?0 image processing controller 62
is connected to a holding posture recognition section
63 which performs recognition processing of the
RUGHEQR-ANGs H0L 0L0T NOSTHL LS O e @ eCLI Gy oy £
conpgne%fggagg$ %he sucfﬁ%ﬁ§hozzlggjig#%hrough-%c per Qrms_
e I i ' of , 4 hey, | e .he "
SEERRAIELON, PEAGESSLIN Olod hEnL TGRS ALEkedl Brthees cne
%l%?t??HnQ! A d op Qﬁ?ogﬁétbggr%ﬁ9§LQHrSﬁﬁwhE%Qognition
pertorns recognition processSing of the nountrng
Ibi.Qas Of .t tri cQponent an.th ard 3. ..

?E?S%S%l?8c8§n? Foﬁhgéfgb §§ing of t e%ﬁﬁ%§5§16f§f§§gnltlon

t board recognition 5 camera 25. In the
%%P%%ﬁgagdsture recognition section 63, the

suct i on- and- hal.di n ture of, the el ectri.c .conponent
Tt tor apB U | SRR PR G Fioe DY gt ApchgR 6%
ol | ated mﬁgg preset refere hol di ng posture
8Fe. S0 208 e e 2R nE BosiiE Ss ik eant B ibonent 1
b% ween bo%h t he poséuqﬁ§ and out pyt. the_posture b
dirsplracBiBnt Cahbtit ¥s & orPECEN I e ouRt CCAPER Esghay  be
- [ he suction
%%};E§e§2%§tgfhgq%%ggﬁgcgk&ggghggiﬂg¥g¥ﬂgtposture so as to
calculate a posture displacement amount between both the
postures and output the posture displacement amount as a
correction amount. With use of the thus-outputted
correction amount, the suction nozzle 22 or the nozzle unit
21 are rotationally driven by the NC controller 60, which
allows the posture displacement amount to be corrected.

Further, the image processing controller 62 has a

'mounting accuracy operation section 73 which collates an

actual moﬁnting position of the electric component 1
recognized by the'mounting position recognition section 64
with a mounting position of the electric component 1 preset
in design so as to calculate a displacement amount between
both the positions and ‘carry out an operation to calculate
component mounting accuracy with the calculated
displacement amount as the component mounting accuracy. -It

is to be noted that information on the mounting accuracy
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21 are. rotationally driven by the NC controller 60,
which 15 allows the posture displacenent anount to be
corrected. Further, the inage processing controller 62
has a nounting accuracy operation section 73 which
collates an actual nounting pgﬁ%tion of the electric
conponent 1 recognized by the unting position
recognition section 64 20 with a nounting position of
the electric conponent 1 preset 1in design so as to

bl g 0o AUl LU POl 412 ccicn 73

positions ana“carry

SOEORETMRMILITS, VRS MRS SHSUAEL e caconon
S5 P L el TS RB SR R0 s

accuracy eration sectign 73 can be inputted into
tcﬁélLéirﬁﬁepf%g’&é:ec rEH B9 T 6o g O & e l8)Eisdiath s’ 61

and outputted to the outside of the control device 50

t hrough t he'OTHAYSTT t el'G si GHFET S MorceROneRthe mounting
el ectric caonmponent nounting apparatus 101 has a
ﬁgﬁ)ﬁtrialjfélsaécr% Q&/S i AsPREPLdRIapFEHERGY lpSPesh omaaPRaTatus
mounti ng error detection apparatus) .- The nounting

affuraY, PA¥Bed iMRURpHRY aftisORasietieqtiseciPomaratige) .  The

| ig conmponent 5 exenplifying the inspection-use 10
%‘8%&6&@& SHOWEFH FR§PESALRRd AFRGra8BsantR@anan inspection-

i nspection- use jig board 7 exenplifying the
U¥Specti®n BBAPANSREWN 3 n exemplyfpirpar & arddsyesrtion-use
includin% conponent recognition canmera 24 and a board _
FEEBGRIEN o i afer bR 2Bighowd iamdrijig2,5B and an inspection
use jig board 7 exemplifying the inspection board shown in
Fig. 7 prepared, aﬁd also inciuding component recognition
camera 24 and a board ;ecognition camera 25 shown in Fig. 2,
and an image processing controller 62, a holding;posture
recognition section 63, a mounting position recoghition
section 64 and a mounting accuracy operation section 73 in
the control device 50 shown in Fig. 4. The configuration
of a hardware portion of the mounting accuracy inspection
apparatus is essentially constituted of electric component
mounting apparatus, and by preparing an operation program,
a jig component 5 and a jig board 7, the mounting accuracy
inspection apparatus can be structured.

Description is now given of the jig component 5

for use in the mounting accuracy inspection apparatus. As

shown in Fig. 5A and Fig. 5B, the jig component 5 has a
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and an i mage processing controller 62, a hol ding
posture 15 recognition section 63, a nounting position
recognition section 64 and a nounting accuracy
operation section 73 in the control device 50 shown
in Fig. 4. The configuration 9§ a hardware portion of
t he nmounting accuracy inspection apparatus is
essentially constituted of electric conponent 20
nmounting apparatus, and by preparing an operation

RIe@eaM e.gd, | i@ COMREBENtr &t@IMyA dd UsB23Rd dhaddl® that is
mounti ng accuracy inspection apparatus can be

SldeuliWzad. tBesenePt bOBCLSiBOWOhYEAAL tDe hifldled by the
component 5 for use in the mounting accuracy

lengpascticon S US Mot ik 1 g.019A 9.
5B, thé'Jlaﬁggﬁgonen?15 h§S§% %%&gr%%%g gpl Qﬁﬂ £59-formed

Q}lrft?lsHl&@%@%%llartﬁgfﬂl%%eghgﬂqaCthEJhI‘IS tﬂérjtgrlif C@le Slectric

the electric conponent 1

RPN 'IDunIthsa%arbaeh tg% Elloqr q#} W'éc!'hematlc

di nénsi onal tol erance hi ectrl

ée(i%%%ei% Lidd {5 Eﬁeb%a%%t %ﬁh%atofé aﬁugé‘akg df the jig

Schefmati c perspective view in € case ere one

%%En%%?l%n‘%f 5 I}_% Jléilgspcg%éﬁ’oggng éﬁés ﬁk%gggedﬁile BAR . 5B is

surface I'C pefspective

g s ?&%W%“‘? e LAt
SESER, b s &l den ;S RERERGRT 1 g%, CPRESBRET 5

fﬂlir E%%% of tlaetjgﬁ sut ¥R oneqt e5 ,(Ithe jltgheCC}It? onseunrtfaSC in Fig.
5A is disposed up side down).

As shown in Fig. 5A, the one surface of the jig
component 5 (i.e., the top surface in Fig. 5A) is an
irreflexive surface 5a that is a black-colored surface so
as to make it difficult to.reflect applied light. On the
contrary, as shown in Fig. 5B, the surface'opposed to the
one surface of the jig component 5 (i.e., the top surface
in Fig. 5B) 1s a reflecting surface 5b that is a white-
colored surface so as to.achieve effective reflection of
applied light. Herein in the present specificatioﬁ, the__
“reflecting surface” refers to the surface which reflects
light when the light_is applied to the surface, and whose
picked up image in image recognition operation (or image
pickup operation) is relatively bright. The “irreflexive

surface” refers to the surface which absorbs light when the
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irreflexive surface 5a that is a bl ack-col ored surface
so L5 as to make it difficult to reflect applied
light. On the contrary, as shown in Fig. 5B, the
surface opposed to the one surface of the jig
conmponent 5 (i.e., the top surgece in Fig. 5B) is a
reflecting surface 5b that is a white- col ored surface
so as to achieve effective reflection of 20 applied
light. Herein in the present specification, t he

SHE BT HE A s oo e
urf .
S 8o SRHARTEof APSAIEGE A T v e 1

relativel brigh The "ir eerXive ' surf ace”
(et elS 16 Fﬁg E%Fgce 8&hi EA°YBsorBs FF%ht en?ifle B¥9. 5B,
[ t he urface whose pi cked ,
'ﬁé% cﬁﬁyéﬁnhf %ﬁ? ogfiit] 8ﬁeépeP§BF6n FQaFeIE??veigreflElee
dar i to be _noted that as shown in Fi .
I% é%esﬁ@gtig eiaFSFEFC§&Pﬂace&rSeﬁer gﬁaanhethe Jig
|rreerX|veE% surface 5a and the reflecting surface 5b .
elﬁritg orfifénetif e ik - BHorakesurfacssch a  Jig
Such a conponent 5 may, be fornmed by, for_ exanple,
QR§W¢L§JW%V RAMpoRBAT @Yrt§@Ffe¥@&mkﬁr forming the jig
mhite colored material such as  white-colored alun na
SRR cgl dteg e oM t fembfidanaryomed meaterial such as
irreflexive surface 5a by applying bl ack-col ored
Lte-cfiorad el gingk didierqadiarethdradidnd | Keen oforming
the one surface, and formng the reflecting surface
SRSy ARG EX e stf@Genl o dibraril gl i kRf e ored resin,

pl.ating, white-colored .
black-colored glass materials and the like to the one

surface, and forming the reflecting surface 5b by using its
material color or applying alumina, plating, white-colored
resin, white—colored glass materials or the like to the
surface opposed to the one surface. . Further, the iJjig
component 5 itself may be formed from materials basically
in black color as shown in Fig. 6A and Fig. 6B instead of
being formed from materials basically in white color. In
such a case, for example, the jig component 5 itself may be
formed by using black-colored materials including black-
colored ceramic materials such as bleck—colored zirconia
and black-colored resin materials, and then the irreflexive
surface 5a may be formed by using its material color or by
applying black-colored resin, black-colored glass materials-

or the like to the one surface, and the reflecting surface
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resin, white-colored glass materials or the like to
the 15 surface opposed to the one surface. Further,
the jig conponent 5 itself nay be formed from
materials basically in black color as shown in Fig.
6A and Fig. 6B instead of beigg fornmed frommaterials
basically in white color. In such a case, for
exanple, the jig conponent 5 itself nmay be 20 forned
by using bl ack-col ored materials including bl ack-

: . _ | ) d '
S e B A T, caen T R R A Ep g vesin,
thnﬁﬂé'-f&;llcﬁ)@d’egléﬁéf ﬂ’t%.%e?q.aq%y LREMed fy USi NG I tS, race
material color or by applying bl'ack-colored resin,

RldeigQd %&%@d%e%ﬁéé% s, 25 or the like to the

one surface, an ing surface 38 5b may be

[ RUTES, Y R0 R L0900, YOk 250 2 8T Bt ion-vee
70 orearlor TheE | KSsbcth onTiad oG T 198 bBGAIL R Ror zRect Lon
et o 2 P Y ol 7 i P Rt hicn nas
O ohente LAt ng CpblRartee 101 ° | BoFGHGA Tt 6bg electric
SRSl B hdnREPPRE Hat drital o s BOERERpRPEPOR Plate-
DA S ol T AN SR RS, W 11

s viewed i,n_the drawi ng .is_, a conponent

d 7
o%ﬁﬁﬁﬁg.gﬁgé A 57 216h S5 I%ﬁﬁgquy water-clear glass

materials (such as quartz and soda lime). In Fig. 7, the
top surface of the jig board 7 as viewed in the drawing is
a component mounting-side surface 7a on which .thé jig
component 5 is mounted as an eiectric component, and a
referénce mark' 7b. allowing reliable recognition of the
placement position of the jig board 7 is disposed at
respective cofner areas of the almost square—éhaped
component mounting-side surface 7a. Further, for example,
a diffuse reflection sheet 8 whose top surface side as
viewed in the drawing is a diffuse reflecting surface 8a is
applied onto the surface opposed to the component mounting-
side surface 7a in the jig board 7 so as to form this
opposed surface as a (diffuse) reflecting surface 8a. It
is to be noted that for easy understanding of the

configuration of the jig board 7, Fig. 7 shows the state
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- conmponent 5 is nmounted as an el ectric conponent, and a

15 reference mark 7b. allowing reliable recognition of
the placenent position of the jig board 7 is di sposed
at respective corner areas of the al nost

squar e-shaped conponent nountgbg-si de surface 7a.
Further, for exanple, a diffuse reflection sheet 8
whose top surface side as ?0 viewed in the drawing is
a diffuse reflecting surface 8a is applied onto the

swiaface ORPGSRL & Qéﬂ%&ﬁ@?%e%@ﬂ&%héijﬁﬁ% board 7 are

surface .7a in the jig board 7 so as to form S

eRpRsed U frage as addidduse); gafd eatdng b?ﬂé?&?atf%édiffuse

it is to be noted that for easy understanding o

2% A QR Al of ié‘eaﬁagi??%ﬁtz’ thl ggtiégi%% e nys,

state 39 that the diffuse reflection she and t he

b0 BeahEnd A §§83Q§%?g? Hhak bs the Siﬁéﬁgett%?Q%pitting

i medi atel y beforée the use reflection

Li < Thus. o th
aRRlred 10 %%191 tdhg tJth;qeg: I%I%g h . ori gl ﬁhl.é; ér%ﬁ%ﬂ%éa s%arnf pce 8a

jig board from trans erial

LA RRE Db agpbler ol eclhDO SUELARE, B2 n M- oice
SR T, ML SRS 00 R 1 LA RO passes
SALORER, T OBt P SLARLIB ST 20 52 ana are
camunent, ™LA SLOESUELES BRI BEE! S0, that e
TR A T AT SR
side surface 7a and travels upward. It is to be noted that
as such a diffuse reflection sheet 8, for éxample, liquid
crystal back light sheets having a quantity of reflected
light and the like being controlled should préferably be
used.

Herein = in the present specification, ‘the
“diffusion” refers to the scattering state of light beams
so that unlike steady application of light from a certain
light source, a light beam touching a certain surface or a
light beam passing an aperture are put into the state as if
they come from every direction. Such diffusion can be
achieved by, for example, reflection from a mat surface.
However, when perfect diffusion is applied, a sharp image
of the light source cannot be acquired, and the locatién.

where the diffusion is performed becomes an averagely wide=-
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l'ight and the |ike being controlled should preferably

- be 15 used. . Herein in the present specification,

the "diffusion" refers to the scattering state of

| ight beans so that unlike steady application of
light froma certain |ight sogwgce, a |ight beam
touching a certain surface or a ?0 |ight beam passing
an aperture are put into the state as if they cone
fromevery direction. Such diffusion can be achieved

Mandeor 18: |%ou&%Ele%hH9H feama n@igﬁﬂrféggnh%rpin every

However , en perfect diffusion is appfied, a's
idmge-+ dnp the light source cannot be acquired, and the
| ocation. ?5 where the diffusion is perforned becones

an aver agehy, Wi g 40 1 eg&ghéfso%ggﬁiﬂgi9Q§Ei;fEﬁlécting

light evenly 1n every direction. Mreover, inste

i 108 15118641 oo Suphage F2,0 KOS RAE'S Tiruse

by using such a I"ec
UFIRRIIPOREELD 8 COMOTRIL RO 08 S 5 ponent
ARG 4000 Sl ST S0 Sl B R e o i
spatI?i:rl:drTgt!a depggjrﬂtg%/ensfsuegﬁn Op%g?[?%brh&f@%%se%tsﬁﬁeg as shown
S TES, O Ul B0u0 R APPLLSBLLET S sucr pireor
{‘ftol tiasé'lé%g; ?‘}#%%ﬁ%ggg% eIZeg.’ &4 | gyprs%fc%r %trlo%ets%ifn%r rIrmrtl:"ed*-:hods as
spattering, deposition, and plating. The reflecting
surface 9 may also be formed by application of reflection
sheets and mirror seals. It is to be.noted that such a jig
board 7 should preferably be formed to have a thickness of
1 mm or larger in consideration of the strength and
suppression. of warp generation. Also, the 3jig board 7
should preferabiy be formed to have a thickness of 4mm or
smaller in consideration of operability of the board
(operability particularly in terms of weight). It is also
preferable to use the diffuse reflection sheet 8 having a
thickness of 30 to 50 pm.

Description is now given of the procedures for
the component mounting accuracy detection device having
such configuration to detect component mounting accuracy in

the electric component mounting apparatus 101. Fig. 12

shows a flowchart showing the detection procedures of the
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1 mmor larger in consideration of the strength and 15
suppression of warp generation. Also, the jig board 7
shoul d preferably be formed to have a thickness of 4mm
or snaller in consideration of operability of the
board (operability particularhy in terms of weight).
It is also preferable to use the diffuse reflection
sheet 8 having a ?0 thickness of 30 to 50 um
Description is now given of the procedures for the

t MRRGLIERY o aCEHEﬁ?XcQEteCtﬁﬁgkﬁéy'C%&%ﬁv'@g shows a

such configuration’to detect conponent mount i

t t
%‘cﬁigngaf%ld rlbzxﬁlr%agjcﬁ% r\?f?\g a??gs ﬁg\%n ﬁ'trétgthapﬁ?a{ta ate :Lmage

dgt eghion Jg%o%%%%%én@ g i uéc{'/k\lseccgn'% '&ﬁnltle?gu'g3} N8he suction

accuracy. rthe

S0 0y 0 A ) I AT Bl conere
R R T .
URH S 0 U SUAE UL R0 50 o fe,as%ﬂ:zé*?tog@%e
b le et B e b TR dnc e e
SBSIP Lol seraggent, wunt 40 10 sppaLats JOLID, o
ST R o) LR LB et
\ﬂ%rﬁo ensuﬁly %%rf%’elleectlyorg he gonéﬁeol goezt\{fggr?er?g mounting
apparatus described hereinbelow; “i.e., the operation
control on the component mounting accuracy detection device
is comprehensively performed by the control deviée'SO while
respective operatiohs are assoclated with each other.

First, in step Sl in Fig. 12, in electric
component mounting apparatus 101, NC data including
information necessary for mounting a plurality of Jjig
components 5 on a jig board 7.is inputted and stored in the
.control device 50, More specifically, for example in the
control block diagram of the control device 50 shown in Fig.
4, the NC data is inputted through the input device 68, and
the inputted NC data is inputted from the input device 68
into the RAM 69 or the ROM 70 by the interface controller
66 and the main controller 65 through the system bus 61,

and is stored therein in an extractable way. It is to be
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respective operations are associated with each other.

15 First, in step S1 in Fig. 12, in electric

conmponent nounti ng apparatus 101, NC data incl uding

i nformati on necessary for nmounting a plurality of jig

conponents 5 on a jig board 7 s inputted and stored

in the control device 50. More specifically, for

exanple in the 20 control block diagramof the contro

device 50 shown in Fig. 4, the NC data is inputted

hreuohcihe bRputydeyies 68c1apds thRddPyLEgdoNC Id@sté?ective

is inputted fromthe i nput device 68 ‘into the RAM6

91 of héo 4P+ By ¢ hgn!inttqg aﬁ?gc%aﬁ(& ler  £&andnt Sﬂ%unting
gh t n

mai'n controller 65 throu e system bus 61, 25 a

. % RLOr Sg tﬂ% eir%sk%cﬁ:gv%x.t ;%th a@ézﬁp%\?@ntét 5i S Lﬂdb%nounting

42 ‘noted that the ta i udes “shape dat'd on _
HREREGHNY &1add 9rSP mﬁgﬁrﬁﬂéﬁg 5.aQd r.telgge!ckg_vl%o %g’n zcr?tmg)%tg?ents 5

on nounting order o espectiveé |ig co

apd (pRunti AQsition data for nmounting the
respg%%ﬁd' ?Fb coﬁ%onents 5 5 on the jig board 7.

Moreover, Wil Q. afhan 4 he NGdal Q:Heis h&b%&ggibsvmc!kl&nained/

the el ectric conporfent nounting appar at us
L NN AL RN L S R
sEener ald ud e of 12,90, e B IR bOR s nara 7 1o
A5 "ohO8 PRLE ) SEHETR 118 € IRCURI S covson
device 14 and held by the board holding table 13a. A
plurality of Jjig components 5 are stored in the parts
féeders lla of the component feed unit 11 in an extractable
way.

Then, one nozzle unit 21 in the main shaft device
12 is rotationally moved to the suction position A shown in
Fig. 2, and a parts feeder 1lla storing respective 7jig
components 5 is aligned with a suction nozzle 22 selected
among the respective suction nozzles 22 included in the one
nozzle unit 21 as.a first nozzle to perform suction and
holding. After the alignment is achieved, the pertinent
suction nozzle 22 is lowered and suctionyand holding of the
jig component 5 by ﬁhe suction nozzle 22 is perférmed (step
S2) . Then, the respective suction nozzles 22 in the one

nozzle unit 21 are rotationally moved, and the next suction

nozzle 22 is aligned with the parts feeder 1la and the next
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Then, one nozzle unit 21 in the main shaft device 15
12 is rotationally noved to the suction position A
shown in Fig. 2, and a parts feeder Ila storing
respective jig conponents-5 is aligned with a suction
nozzl e 22 selected anong the gegspective suction
nozzles 22 included in the one nozzle unit 21 as a
first nozzle to performsuction and 20 hol di ng. After
the alignnment is achieved, the pertinent suction

Ragz| EodBohéntOover ed anghislict bR and hobdi ngofnthe suction
jig conmponent 5 by the suction nozzle 22°is perforned

hetee S2b., Them, the respectdye ssughingn QH&ZH‘?&@%nénstill

the one nozzle unit 21 are rotational 'y noved, an

bhethy sugtiQhndiizzke 23,15, aljgned mith éggi gerforméd

parts feedef |la and the next 43 jig conponent

segied and, held [y gll%e)ﬁtot%&tqh% @%ﬁbﬁf%&)ﬂﬂ%ﬁ&% 5 may

case of sucking and I ng stil anot

%%ﬁpgﬁsgsﬁf’a}r%&%%laf%?d%fegugﬁg?ﬂef{o"{{ﬁ?@ 22 included in

repeate is to be note the j1°g componén

gQ%t%gggrﬁﬁﬁkﬁg 9th§hdb$grﬁﬁ?ﬁﬁ%a€%§§oéﬁg§hé%h9§zzle unit

inclu anot her nozz novI ng

dodd TR G anar ChbUERERETRRHRE Tae, My B sona
Q%We?n%nlcz'ofﬂ%gx% 1% A Q%Q}idp\ﬁeznem of the

respective nozzle units 2171s perfornmed in the

o AP, B A2 Akt AR, peceive
SETRICTLSE0AN LoD RIS G o0 AECRIEMovice 12,
and a nozzle unit 21 sucking and holding the 3jig component
5 is positioned in the component recognition position C.
In the component recognition position C, the respective
suction nozzles 22 included in the pertinent nozzle unit 21
are sequentially positioned above the component recognition
camera 24, so that images of the suction-and-holding
postures of the respective sucked and held jig components 5
are picked up (step S3).

As shown in Fig. 9, the jig component 5 is suéked
and held from the top surface by the suction nozzle 22 with
its irreflexive surface 5a that is the black—cdlored
surface as the top surface and its reflecting surface 5b as
the bottom surface. The size of the jig component 5 is

smaller than the size (width size or diameter size) of an

end portion of the suction nozzle 22, and in the state of
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After 10 tHe alignnment 1s

suction nozzles 22 included in the pertinent nozzle
unit 21 15 are sequentially positioned above the
conponent recognition canmera 24, so that inages of

t he suction-and-holding postures of the respective
sucked and held jig conponents4% are picked up (step
S3) As shown in Fig. 9, the jig conponent 5 is sucked
20 and held fromthe top surface by the suction nozzle
22 with its irreflexive surface 5a that is the :

tesiciy coldnell arsidelcs athd hend QR st dRcer ak 145 component
reflecting surface 5b as the bottom surface. e size

& ddess jrict GHHONRH Brdrf tHdTRddEersdd@ibd NeF Stie€ end portioﬁ

(wdth size or dianeter size) of an ?5 end portion of

tdfe swet EaRtABAZIR 22de afl, | NThhe $1alendft 445D petween
sucked and held, the end portion of the j1g conponent

thed08ScH0bn PRRLude £3 omnt he @nd seatdn ofqt heLndponent
portion of the suction nozzle 22. The alignnent is

FRER RAWREN cdder SUEs | 0L 07Z! §£2 iic'ﬂ-iﬁgcgggae%}]t g.trr%ge of an

and the conponent 5 recognition canera 2

RIS &P e8Bg8,9t. bj gct +dlis e, .
that is,. ?%@esalignﬁe%f ?Cglantgdjégint%s?uﬁﬁg&my haf made in

IR rcentely AhAan 13 %e?ftetrh%f.sua% ian nozzlg, o i;_lpétsion nozzle

al igned wi'th an optical axis of the i1 nage picku

oper af i %ﬁi@né*?w??ﬁp%eng%ggggm%)%J?Q\A%?W& 2 nage, pickup

i s applié

%\é@ra‘wi_ioq{. reet ltﬂ% féq%{ﬁg%r{%mo?ggﬁﬁgatﬁg o%naitn{eeid:‘oan 24, After

canera 24, and the e reflec _

daiand ghpent SRR BT 90 IR e e
direction from the component recognition camera 24, and the
light Wl is made reflected downward by  the reflecting
surface 5b that is the bottom surface of the jié component
5 as viewed in the drawing, so that an image of the jig
componeﬁt 5 formed by the reflécted light W2 is picked up
by the component recognition camera 24. In this case, the
light W1l applied to the end portion of the suction nozzle
22 is also reflected to be reflécted light W3. However, a
quantity of reflected light W3 is obviously lower than a
quantity of the reflected 1light W2 obtained by the
reflecting surface 5b of the jig component 5; and therefore
a real image of the jig component 5 formed by the reflected
light W2 can reliably be picked up by the component

recognition camera 24. It is to be noted that after the

image is picked up, images of other jig components 5 are
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5 as viewed in the drawi ng, so that an imge of the

jig 15 conponent 5 forned by the reflected light W2 is

pi cked up by the conponent recognition canera 24. In

this case, the light WL applied to the end portion of

the suction nozzle 22 is alsogyseflected to be :

reflected |light WB. However, a quantity of reflected

light WB is obviously ower than a 20 quantity of the

reflected |light W2 obtained by the reflecting surface

S ofed hep ji9 sopponent 5, and therefore a real .inage

of the jig conponent 5 forned by the reflected 1ight

W2 can relieddy beapi ckedglp BYthhe g0 Nrespective Jig

recognition camera 24. It"is to be noted that after

téﬁhﬁﬁhéﬂEQGS'ﬁi@ké&eﬁpuBg'ﬂﬂﬁy%%%goﬂgﬁg”r%¢§bnit%on camera
e rea

conponents 5 are 45 picked up i n séquence.

- izmges ddghofed N ESSREC YR idg cp&gemp@epééoénﬂfﬁgsdection

up by the conponent recognition camera. 24 Ts Tnpu ]
ig¥ opihe-rhol dingep &He%sriﬁcqoggbxg{éggl f%ﬁt N 2,631 Y ontro1
t he i age procesSsing controller in e control

}i6es 5@l Ny Fi gy A4, and ogpiLi QL cessing of the
BES P00 Pl igh Y SRR PSR R tlnd "B ene
RRSHE & i JELCOgOLL T QD+ §eqld %P@oéﬁé&piy)tggwéogﬁ{iﬂgn posture

t he "hol di ng poSture recog I'on section
+ref e 0-hol di ture_da reset,.in
t he R#Crﬁdtaltog{ a%(ggteﬁ%&l FEe (i@g:ré col 1'at eng\nr{;ﬁe?hé'nhoq}bq fyp1ding
d r i.zed in.the ecognition -
g&%%ggging%ﬁﬁ§ﬁ§%%gﬁlr%§§§&PBVe6ébst P CHPTRLES orFeference

%@%&Hﬁﬁfégsﬂﬁgéﬁﬁg%ﬁtggegggtEgniﬁnggo%%Eggand the like is

collated with the holding posture data recognized in the

. recognition processing, by which respective posture

correction amounts for matching the suction-and-holding

‘postures of the jig components 5 by the respective suction

nozzles 22 and the reference holding posture data are
calculated, i.e., posture displacement amounts are
calculatgd. Based on the data on the respective calculated
posture correction ambuhts Kso—called © correction amounts),
rotational correction is performed on the respective
suction nozzles 22 included in the nozzle unit 21
positioned in the correction rotation position D (step - S85).
Then, as shown in Fig. 2, the nozzle unit 21 is
rotationally moved so as to be positioned in the mounting
position E, and is disposed above the jig board 7 held by

the board holding table 13a. Then, the jig component 5



10

15

"postures of the jig conponents 5 by the respective

suction 15 nozzles 22 and the reference hol di ng
posture data are calculated, i.e., posture

di spl acement anounts are cal cul ated. Based on the
data on the respective cal cul ajgd posture correction
anounts (so-called A correction anounts), rotationa
correction is perfornmed on the respective 20 suction
nozzles 22 included in the nozzle unit 21 positioned

igh iRy CahKeckLog npf aian ﬁﬁéjﬁﬂaﬂn Ij%ézc'f@pf%s)"(the suction
I'g. 2, the IS

Then, as shown In F nozzle unit 2

RIAtIOns) |%ir@¥efjir§’cgl§qedtliﬁ8}h% %ﬁ%lqgfg%%%@eleﬁ)g included

mounting position spose

QQ?rQhE h%%@zﬁ% %gi%hSZQOaﬁg gggghgggta@i@hlgéheTnghpénent

the jig conmponent 6 ‘sucke by~ 6ne SuUCti©

ARAFIA P (I PleT 10D (RO7515, BEniinalls! ol ¥ B 9t ed on

mount i eration) Inc “nozzl'e uni

(5.7 ARE A bUBCERTBOTGR. o TR TR PO LhR0 Lo voaca
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s B SOt TS S R R Y e one
IS S TR U LA ORI O, SN s e
%?g%ﬁ:%n%%%g.égqa%m%%&ggﬁn @{;g‘q]ebcggidxi. ntgne component
mounting position on the jig board 7. It is to be noted
that the mounting is achieved by, for example, interposing
a bonding material having optical transparency such as
double—faded tapes applied in advance on the component
mounting-side surface 7a of the Jjig board 1. Then,
respective jié components 5 sucked and _held by other
suctioﬁ nozzles 22 are mounted on respective component
mounting positions in the same procedures (step S6).

After the mounting operation of all the Jig
components 5 is completed, images of respective reference
marks 7b put on the component mounting-side surface 7a of
the Jjig board 7 are picked up by the board recognition
camera 25, and based on the image data, the position of the

jig board 7 is accurately recognized. Thus, recognizing

the position of the Jjig board 7 after the mounting
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doubl e- f aced tapes applied in advance on the conponent

15 nounting-side surface 7a of the jig board 7. Then,

respective jig conmponents 5 sucked and hel d by ot her
suction nozzles 22 are nounted on respective conmponent
mounting positions in the samegprocedures (step S6).
After the nounting operation of all the jig 2?0
conmponents 5 is conpl eted, imges of respective
reference marks 7b put on the conponent nounting-side

sapdcei o Of atlhe 4Hed %rgoﬂp&ﬁﬁﬁécgeqsuﬁ]%ﬁ?f@@ed allows

board recognition canera 25, and based on mage

dade BBEuPASE! IAU-Qniheon ] be Board7 i AGCGY; t?tgthe jig

recogni zed. Thus, recognizing ?5 the position o

jddnmoan difcatibgh gt he @pﬁ%@ﬁt ogﬁsahkoahqfchag-' setasssibly

jig conponents 5 i"s conp OWS nore accur

rQGAGN ttdon Qioﬁtlgre%litﬁ’&(’Si‘Eﬂeon ﬁ%%gﬁléggsgggg%ﬁyﬁ of the

including a displfacenent. anount

Qeébeﬂé’éﬁ%@!ﬁggc%grﬁ ﬁé}?té"gé‘.h“ ng operation of the 5

respective jl onents 5. Then, the first jig

Componert S A A, SRS 1 Ufictea anons
U eSO SOOI ERTETS 5 LA LR, By Boora
R Rt s LA SR
e ) LS R L ich & e 00t A, DBULESL s e
rseecl%%]ﬂetd %gca rf;’lonzesnt 5 by XY movement of the jig board 7
by the XY table 13. It is to be noted that the alignment
is made in such a way that an optical axis that is the
center of image bickup of the board recognition.camera 25
is aligned with the component mounting position of the jig

component 5 that is an image pickup targét.

The state of such alignment is shown in Fig. 10.

'As shown in Fig. 10, the jig board 7 is disposed with the

component mounting-side surface 7b as the top surface as
viewed in the drawing, and its back surface (i.e., the
bottom surface as viewed in the drawing) is equipped with
the reflecting surface 8a formed by application of the
diffuse reflection sheet 8. The jig component 5 is mounted
on the component mounting-side surface 7a of the jig board
7 with its irreflexive surface 5a as the top surface as

viewed in the drawing. Although a bonding material that is
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irreflexive surface 5a as t

is aligned with the conponent nDunting position of the
jig 15 conponent 5 that is an imge pickup target.
The state of such alignnent is shown in Fig. 10. As

.shown in Fig. 10, the jig board 7 is disposed with the

conponent nounting-side surfacgg7b as the top surface
as -viewed in the drawing, and its back surface (i.e.,
the 20 bottom surface as viewed in the drawing) is
equi pped wi.th the reflecting surface 8a fornmed by
apid | Cabhole Of a LS ghﬁgusﬁa%%%beck%ﬁﬂxﬁﬂ?ettEﬁngggiency_ is
jig conponent 5 is nounted on the conponent
U sigde e ji.9. b ‘w.th.its .
R d SKy iﬂ b%?&géﬁ fﬁ%‘giégé%ﬁéégn g%gagé g@ 3P€%e&s the
b i dsawrRge Al £ hoygh 'gbogghpg%?REerﬂ al 4 hat, J 'Scl:él[g‘ponent

t he doubl e-faced tape having opt transparency.

' ed. in f i ng .surf bt hat | .

T o PR e ool iit{enk?i%r%na Eﬁ% seeuring
ace o . :

GEPONSU o t'égﬁﬁtggnsu%%ac%h%g ﬁﬁ% :ﬁéﬁéﬁ%fﬁ% 5, the

for securing th acenent positio .

PG R SR eR e ool n i anbha 5 i dPoseq The board
ot NeBBShR o T oK onbolh e {19 oBB3ERe 7 hes
e BB D TP aRE o SRS B liPEgR gl side
R e e BTG (T oMRBPE GPGRRort asUPERY in the

'J}§J¥%6y1m¥g¥3fgﬁgﬁying imége pickup light in downward

‘direction as viewed in the drawing.

Ih the state shown in Fig. 10, 1light W11l is
applied in downward direction as viewed in the drawing from
the lighting units 25a included in thé board recognition
camera 25, The applied light W1l reaches the component
mounting-side surface 7a and passes (transmits) through the
component mounting-side surface 7 and the light
transparency material inside the jig board 7, ‘and further
reaches the reflecting surface (or the diffuse reflecting
surface) 8a formed from the diffuse reflection sheet 8. On
the reflecting surface 8a, the light W1ll 1is diffuse-
refiected in various directions in almost upward direction
as viewed in the drawing, by which reflected light (or
diffused light) W12 is formed. The reflected light W12

transmits through the light transmitting material in such a
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the lighting units 25a included in.the board
recognition 15 canmera. 25. The applied |ight W1
reaches the conponent nounting-side surface 7a and
passes (transmts) through the conponent

nmount i ng-si de surface 7 and thqglight t ranspar ency
material inside the jig board 7, 'and further reaches
the reflecting surface (or the diffuse reflecting 20.
surface) 8a forned fromthe diffuse reflection sheet

8ayn thialte IeghectdvehSpr fspe@a8@ L88cbEIMHIMdL | $he entire
di ffuse- reflected in various directions in al nost

- Upvetitd dick@ehi ©01ngdS A €aeds i nl‘h@%d@r awlé‘gvj 1?3/ M@éf@ 7, and

reflected light (or diffused light) or med
The-trefd e@ﬁ@dligﬁﬁt tYhAs2% st s 9th3 EHH Q X%n*& ﬂ&ﬁntlng—

transmtting material in such a 49 way that

el YsSPFeads 7acr 98¢ akiRel st & eMtd M ehel kght-g
transmtting material inside the |ig boa(radbgj'A hgFecognition

fauridrer the ||I‘Qﬁtetf3§9§'15§1595?u9hﬁ tehelf%g@oﬂﬁgt s diffuse-

nmounti ng- side surface 7a and rave oard

MRCOGHtd PN Ly CapB! arggleygiﬁgpaéﬁff%@”@/a e bhahtysrruge

WL1 is diffuSe- reflected he reflecting surfacée 8a

| ect efI ect,¢
et et 01 300 1Pl BLOLER HAGESLLEEASH

%Héjréq{‘dlc.’crés %13k al#mste mfk%ﬂciuffﬂfn%%i&%] S s an almost

source. In a region whéere 0 co
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RS ht | ected . .
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surface 7a, the jig. component 5 formed from a material
which does not transmit light blocks the reflected light
W12, and therefore the reflected lighf-WlZ does not travel
toward‘the board recognition camera 25. Further, the top
surface of thé jig.component 5 monnted on the 7jig board 7
as viewed in the drawing i1s made to be the black-colored
irreflexive surface 5a, so tnét the light W1l applied by
the lighting units 25a is not reflected by the top surface
of the jig_component 5. Therefore, the reflected light W12
is applied toward the board reCognition camera 25 from a
region of the component mounting-side surface 7a other than
the region where the jig component 5 is disposed, and an
image of an outline of the jig component 5 acquired by the
applied reflected light W12, i.e., a silhouette image, 1is

picked up by the component image pickup camera 25 (step S9).
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toward the board recognition canera 25. Further, the
top 15 surface of the jig conmponent 5 nounted on the
jig board 7 as viewed in the drawing is made to be

t he bl ack-colored irreflexive surface 5a, so that the
light WI applied by the Iighgpng units 25a is not
reflected by the top surface of the jig conponent 5.
Therefore, the reflected Iight W2 ?0 is applied
toward the board recognition canera 25 froma region

Fidde eappaentcrpuniigatsivde $4drhagesta Lihary tci‘:?‘ffused in
the region where the jig conponent 5 is dlsposed and

athe | FRgE Wa@D Qutldime ebrhRetbhd CMONRML
vaUI?E by the Applied reflected 1ight W2 ’ané be  spread

s dinuet Eﬁe'%ﬁl%on'e%toﬁncﬂh% %&é’ Eﬁﬁfgegpoféengf the jig

‘1 mage pi ckup canera 25 (step 50 Since the

nefd et d Jyight M2.05:9h lghtée\/\%% e dif %%d e éh%he jig

jig board 7, the reflecte can e spread

 agggsshdde £o rgmh%gosrg&mt'ﬂpeéé&efeswf&%g%%ﬁf@ of the

jig™ board 7 wh I's equi valent to 'the region

tﬂ&ﬁlﬂ.da& lgé’fﬁgélﬁmth% '1Snsd1bc§e?o§§g tﬁgeroqjtog gft I%%e outer

vicinit boundar ween the insi
fi t
BéSlde C%’np%f;gnr%ﬁ gﬂo@l‘e%g% 1y N d fq?m%%mg@te Hofhting-

E%ﬁ{%ergfl nite %e dtoa | ngsuslolfs i Z‘l"%c{egl R jilgtq’ﬁ) ¥ér1ected
Rl g e W8 3 AR IR Bl o
gzgcgstisl.t']i.fiaoﬂ;qé gtoc%%%ed%t g cs.'Lelar}pu fhotllen’é’get q?nargr;%unttafn%he Jig:
component 5. |

The picked up silhouette image data of the Jig
component 5 is inputted into the moﬁnting position
recognition section 64 by the image processing controller
62 1in the sequence controller 59 shown in Fig. 4, and in
the mounting position recognition section 64, recognition
pfocessing.of the silhouetfe image is performed, so that,
for example, an outline of the 3Jjig component 5 1is
calculated from the silhouette image and the center of the
outline is calculated as a real component mounting position
(step 10).

The data on the <calculated real component
mounting position is inputted into the mounting accuracy
operation section 73 by the image processing controller 62,

and in the mounting accuracy operation section 73, for
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recognition section 64 by the inmage processing
controller 15 62 in the sequence controller 59 shown
in Fig. 4, and in the nmounting position recognition

'section 64, recognition processing of the silhouette

image is perforned, so that, £er exanple, an outline
of the jig conponent 5 is calculated fromthe

sil houette image and the center of the 20 outline is
cal cul ated as a real conponent nounting position

(S{8R110) - plbge datanpRnthe g@ﬁxﬁkﬂ iq{cfﬂg!gg%lugﬂm?ﬁ%%m included

nDuntlng position Is |nputt Into mount I n

aqtyh %fﬂeCrQ%qfaaglfo 03]. ?Qﬁ Wik P ﬁéleréf?ggox%gr?ee o Tunting

contro nDun ng accur
set co n nt ;
w0 4 gf»?nc?%a e S TR o

o4 Sygd a1 ceolsepapen B 4898 -
t te
St o SR A Sl i

TR, G5 Pl B ﬁ%‘?é’&ﬁﬁﬁ" ; e”nf-,ga{%‘ifr”ata%%ﬂis 101.

a3 Het he coﬁ{‘rﬁ%?g%e%eﬁr 56 of= fokfafed Spipent motnting

tsid f, th t.rol 0, the interface
AR PerE. Sharore o &%Mt#%eﬁ& ol device
whet h t e nount e nponen 0 be
%S-oerii R Tl T A SSreseik SaEe S0 by

n the
the 1nteﬂ¥g%%e%%ntro %er 66.

Then, in step 512, it is determined whether or
not a next mounted jig component 5 to be subjected to image
pickup operation is present, and if it is present, then the
jig component 5 is selected._ After the selection, the
above-state respective procedures from steps S9 to Sl11 are
performed in sequence'- s6 as to acquire an image of the
silhouette of the selected jig component 5 for calculating
the component mounting accuracy. If it is determined in
step S12 that the next mounted 3jig component 5 to be
selected 1is not present, then thé procedures of the
mounting accuracy inspection are ended.

Although in the procedures of the component
mounting accuracy inspection, description has-been'given of
the case of using the Jjig board 7 having the diffuse

reflecting surface 8a obtained by application of the
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jig conmponent 5 is selected. After the selection, the
15 above-state respective procedures fromsteps S9 to
SI1 are - performed in sequence so as to acquire an

i mge of the silhouette of the selected jig conponent
5 for calculating the conponent, nounting accuracy. If

it is determined in step S12 that the next nounted

jig conmponent 5 to be 20 selected is not present, then

the procedures of the nounting accuracy inspection

ad £f ensled reAh bhough idhd e @fQQQQH{?§n9%1&ﬂe GOMANENt o sent

nounting accuracy inspection, description has been

dHivenefont he %@%e_qumil’bsé?gtéhghje' g har 7uQ§¥bn%ut ®a jig

diffuse 25 reflecting surface 8a obtained by :

apphigationnef 4ne R did fype el getion sheet Shgwecting
I'S. |n1%e to

in Fig. 7, the present 1nvention not

how reeg Storiiet off Bikioe B8 Be TR Gifidh TFia. 11
Eé'ck%éwn% iggyse%g?%dcoig§éﬁg\%a§ Ilﬁzjlésé n‘é}?"ge%g‘g\g’?@% ntRGhistrte in
S AR A SR
W?{%@‘%ﬁ&fﬁé@%?@% ajfg_ 9 is forned on the

ce 0 e J7g 10 board 10 as vi ewed
in the dra@&yg

, further in the inside of the ji ,
‘board 10, a d|FP%@%On%#aygigaoéu“exéﬁﬁli???ﬁB&Fﬁe rgflECtlng

e B e s Ehe bt R Setace of the Jig
board 10 as viewed in the drawing, and further in the
iﬁside of the .jig boérd 10, a diffusion layer 10c
exemplifying the light transmitting material which diffuses
the 1light reflected by the specular reflecting surface.
Herein, the “diffusion layer5 refers to the layer; which

diffuses incident light when the light transmits through

"the layer. In the present embodiment, as the diffusion

layer 10c, opalescent glass materials may be used for
example, and the thickness thereof should preferably be in
the range of lmm to 4 mm, which is almost identical to the
thickness of the jig board iO itself. 1In the jig board 10
'with such a configuratibn, light W21 applied from the
lighting units 25a to the jig bqard 10 transmits through
the component mounting-side surface 10a of the jig board 10
and transmits through the diffusion layer 10 as shown in

Fig. 11. When transmitting through the diffusion layer 10,
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Herein, the "diffusion layer" refers to the |ayer

whi ch 15 diffuses incident |ight when the |ight
transmts through the layer. In the present

enbodi nent, as the diffusion [|ayer 10c, opal escent
glass materials may be used fogz exanple, and the

t hi ckness thereof should preferably be in the range
of Immto 4 mm which is alnost identical to the 20

t hi ckness of the jig board 10 itself. In the jig board
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mounting-side surface 10a. The light W21 applied to the
irreflexive surface 5a of the Jjig component 5 is not
reflected, and further, in the region where the jig
component 5 is disposed in the component mounting-side
surface 10a, the reflected light W22 is blocked so that it
will not travel upward from the component .mounting—side
surface 10a. Therefore, as with the case of using the
diffuse reflection sheet 8 shown in Fig. 10, the reflected
light W22 may go out from the component mounting-side
surface 10a, thereby allowing an image of the silhouette of
the 9jig component 5 to be picked up by the board
recognition camera 25, Moréover, ~with such use of the
diffusion layer 10c, an optical path for diffusion (i.e.,

thickness of the diffusion layer) becomes larger, and

although a quantity of light in a specified direction is
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conmponent 5 is disposed in the conmponent nounti ng-side
15 surface 10a, the reflected |ight W22 is bl ocked so
that it wll not travel upward fromthe conponent
nmounti ng-side surface 10a. Therefore, as with the
case. of using the diffuse ref}jection sheet 8 shown
in Fig. 10, the reflected |Iight W22 may go out from

t he conponent nounting-side ?0 surface 10a, thereby
allowi ng an i mage of the silhouette of the jig

cQEReRSNt 13 t ¢1ke Riicked up Dy J E%:l%gar ﬁ)a hecg'ggsl ¢ or

canera 25. Mbreover, W'th such

Layer sk Qe %nOpEéca#ngﬁégs ar d Hﬁ'ogli w& o light to ‘be
t hi ckness of the ust on ayer econes ?rggr nd
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use th%Q%,d%%Eu%&g%pE%n%%I%%o%g %%Faagéﬂgﬁgifg éiplanatory
view in Fig. 20, light is applied in directions inclined
from the vertical direction, pérforming light diffusion
with use of the diffusion function allows an image of a
silhouette of the jig componentIS to be acquired. For
example, in the case where light is applied in direction
slightly inclined from the vertical direction, the contrast
of the silhouette of the jig component 5 can be made more
clear, which allows acquisition of more clear images.
Particularly, it 1is often difficult in reality to apply
light 1in the vertical direction due to arrangement
relationship between the board recognition camera 25 and
the lighting units 25a. However, even in such a case, it
becomes possible to reliably accomplish acquisition of the
clear image of the jig component 5. It is to be noted that

the sufficiently adoptable angle of inclination against the
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in the re

sil houette of the jig conponent 5 to be acquired. For
15 exanple, in the case where light is applied in
direction slightly inclined fromthe vertica
direction, the contrast of the silhouette of the jig
component 5 can be made nore gkear, which allows
acquisition of nore clear images. Particularly, it is
often difficult in reality to apply ?0 light in the
vertical direction due to arrangenent relationship

beirmee It hei boat thi e€99Nirbiron,GaRIA 25 apde Lh8ge of about
lighting units 25a. However, even in such a case, it

e ars-eassi bl e to reliably acconplish acquisition of

the clear inmage of the jig conponent 5. It is to be

noted that Mordig,suWdiudtantd kradaptable angl g of (diffusion

i nclination against thé 55 vertical direction 1S,

AMphe, dNrthee @:régfqe%fti_@l%ouglér??cg.e%fe%ndwbjﬁﬁgvec{i’ffusion
adj usting the amount of light diffusion inthe.

F.iafy‘eliseldic?f :algﬁb.l/v@g. riack.8a 8 ;j&htihﬁltqliefsfsust%ﬁgthé obtained

ayer 10c al l ows adj ustnent of t'ness of

tia j s tte d ; dj. st | i O f, .t he .
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el |y 08 LG o WS S0 hnant can be

%B%eadkgggﬂﬁﬂg. toMB%e%%%&gnegggging the thickness of the

diffusion layer 10c ‘in such a way as to have an optical
path necessary for desired diffusion makes the adjustment
to be implemented.

For example, such a light diffusioh amount should
preferably be 4.5 or more in relative reflectance on the
diffuse reflecting surface. Herein, the relative
reflectance refers to a radiance ratio of a measurement
sample to a white standard.sample, which is measured by
such meaéurement method as shown in Fig. 13. More
specifically, as shown in Fig. 13, light'W98 inclined by a
specified angle © from the vertical direction .is applied
onto a measurement sample 91 disposed beneath a ring light
90 as viewed in the drawing, so that reflected light W99
reflected upward on the measurement sample 91 passes

through a polarizing plate 92, and then comes incident -into
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For exanple, such a light diffusion ambunt should 15
preferably be 4.5 or nore in relative refl ectance on

the diffuse reflecting surface. Herein, the relative
reflectance refers to a radiance ratio of a

measurenment sanple to a whiteggtandard sanpl e, which

is measured by such neasurenent nethod as shown in

Fig. 13. Mre 20 specifically, as shown in Fig. 13,

light W8 inclined by a specified angle 8 fromthe
%elsheedrdi nerdi Mr-d sndppli 64, @HEQeB MgasuLeM®Nradiance of
sanpl e 91 di sposed beneath a rlng K 90 as Vi ewe

itRel N sl tsgahgﬁ% ref | ect ed l h\gggu%g Elteqfdto be
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polarlzlnge 8£atge bbg is 28.75mm and the specified

Qﬁgmeen an.inm

inclined angle 8 is 10°

Moreover, if such a light diffusion amount 1is
expressed as a contrast between an image of the Jjig
component 5 and. a background image in the silhouette image
of the 3jig component 5, the contraSt should have, for
example, a difference of 70 or more shades of gray (in the
case of 256 shades of gray). More particularly, in order
to secure good component position recognition accuracy, the
contrast between the Jjig component 5 and 1its background
should preferably be 70 or more shades.of gray.

Moreovet, although ‘'in the description of the
inspection procedures for the component mounting apparatus,
description has been given'bf the case in which a plurality
of Jjig components 5 are mounted on the jig board 7 to

inspect the component mounting accuracy of the respective
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conmponent 5 and a background image in the sil houette

i mge 15 of the jig conponent 5, the contrast should

have, for exanple, a difference of 70 or nore shades

of gray (in the - case of 256 shades of gray). Mre
particularly, in order to secupe good conponent

position recognition accuracy, the contrast between

the jig conponent 5 and its background 20 shoul d

preferably be 70 or nore shades of gray. Moreover,
alithatgiipbReh fe d8SEhiePI AL Lt t Dveh PSPECIEORGt limited to
procedures for the conponent nounting apparatus,

desy igdson hasshegn @ifveiof é§§epa§8ri@x@ﬁ:QQ,aaqgfverage

plurality of jig conmponents 5 are nounted onh the |

beandt b Qi lNshesit e GaPanent, |19 AGCUNACY et ive

of the respective 57 jig conponents 5, the present ~

Baentddipdredtd 19 mgtgd 4 tdis¢ al ead O component
v 0

this case, for exanple,” an average al ue

HosiH GRITENd c AR} S I c ted.fon . the r tive .
jig gghponeﬁ%s 5 may %@ cg %u|%€§%t§§%thé§§§ﬁ%%%§ht %?untlng
tiig,acgracy in the electric conponent nounting

apparatus 101. Moreover, instead of the case where a

plurality M?;fretoh)%rj,i gir?éé{'%)%ge?lkz t%eargagéc &H%rgarge plurality

ki nd, the case of 'usin conponent s

@ﬁfﬁﬂé”ﬁi&ncgﬁggﬂgégg]ga%Qel%fn{E% L3 e?%%ﬁgoanﬁgcase of

supported.” | n sucl case, the ‘conponern _
EAMPCIEL A1 EHAGSRIERENS= TS CRLCUBFIE B cecn
other is also supported. In sgch a case, the component
mounting accuracy of the jig components 5 can be calculated
by kinds,. allowing Dbroad-ranging inépection of the
component mounting accuracy in the electric component
mounting apparatus 101.

Moreover, although .in the inspection method for
the component mounting accuracy, description has been given
of the case in which respective .jig components 5 are
mounted on the jig board 7, the present inspection method
is not limited to this case. Insteéd_of this case, i1t 1is
possible to support the case in which real electric
components 1 are mounted on the 3jig board 7, light is
applied onto the component mounting-side surface 7a of the
jig board 7 by the board recqgnition camera 25 so that

images of silhouettes of the real electric components 1

formed by the reflected 1light are picked up, and
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conmponent nounting accuracy in the electric conmponent
nmounti ng apparatus 101. Moreover, although in the

i nspection nethod for the conponent nounting

accuracy, description has been given of the case in

whi ch respective jig conponentsg5 are nounted on the

jig board 7, the present inspection nethod is not

limted to this case. Instead. of this case, it is 20
possi bl e to support the case in which real electric
cmeeeRtionl areceenhed R thee | i el dup hhEht 1§ata is
applied onto the conponent nounting-side surface 7a of

(2 i DQRy dall dt e RARIHIAC NI O CABLA B SGuch a

that images of silhouettes of the real electric

cpenents nhs?ad Adme Ry d he el ad 1 dohta ang pkeerCFormed

pi cked up, and 58 recognition processing of the pic

W dTBOEs OBS 825 S 1 P8I Yded, Lo sal £yl ate GQl e iy
nmount i ng g%%u?ac;. Sjbh a tec%niqug haspan%%'vag%gg ective

- Hhat dAsReEden can be performed nore easily as it is

not™ necessary to prepare perspective 5 jig conponents

S. Moreovehyo g Gase i whigh pheyi C@Wgogfgbfggggient 5

nmounted-on a real board 3 wth the reflectin

@@ Ir%funttté‘?il Jo'ng acqu%q_n%%targia@eihﬂg:ht Fﬁxé g%t]flggéﬁ% aﬂﬁrface 5b

the irreflexive surface bei ng e m surT ace
S48 DB LRt SR, TOULOG B BIGETEN s cne
e <TUAREN SN B e W Bt et 'R AR Fa) Phso ve
supported. Such mounting arrangement makes it possible to
reflect the light applied ohto thé component mounting-side
surface of the board 3 by the reflecting surface 5b that is
the top surface of the Jjig component 5, acquire a real
image.of the jig component 5 formed by the reflected light,
and to perform recognition processing of the acquired real
image data so as to detect the component mouﬁting position.
Such a technique has an advantage that inspection can be
performed more easily as it is not necessary to prepare the
Jig board 7. It is to be noted that in such a case, the
component mounting-side sﬁrfacé of thé real board 3 should
preferably be in black color so as to have a reduced
reflecting efficiency. This allows acquisition of clearer
images.

Instead of this case, it 1s also possible to

support the case in which the Jjig component 5 is mounted,
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the top surface of the jig conponent 5, acquire a rea

i mge of the jig conponent 5 fornmed by the reflected

light, 15 and to performrecognition processing of the
acquired real inage data so as to detect the

conmponent nounting position. Such a technique has an
advant age that inspection can be perforned nore

easily as it is not necessary to prepare the |jig

board 7. It is to be noted that in such a case, the 20
wothonest inmeftlieng-ve deirfladeacks odst BRer €8b BQaFEcd, on the
should preferably be in black color so as to have a
cedpoedntr elohectingg sefiki ciamce Wi Sa akb8WSboard 3 which is
acqui sition of clearer inmages. Instead of this case,
tblogedl sa thosgidde drihadbe Supppstlébeisgdsercncnbhel such as
the jig conponent 5 is nmounted, 59 with its

whi ekl exilve snd agel bav agolhe waR SUWrdAcse Qup}tJB?ted such
conmponent nounti ng-side surface of a real board

mbréhgéﬁenQNMHkﬁkV!Ehpb@@%%l%”hﬁﬁ°é@§ui§gl@H'fﬁhge of the
efficiency such as white color and yeéell ow col or nay

Bi $RohEtSHPRAT tiath §%@hcémﬁbhéﬁge@fnﬁxﬂﬁﬁfsb lthe reflected
possi ble to acquire an inmage of the silhoueite of the

LigheosnonRat sarfacaedrbynkhgonefl ected 1ight on the
surface of the board 3. (Wrking Exanple and

Conparn@biyenExamahe) «Dgsar thb‘é‘%a‘tSivréo‘ﬁx%'m gp)of a
difference in 10 recognition result between the

wor ki ng eXﬁEEE%§pQthhels'n§8§0tgg9eHEt@Pd :ﬁ%ﬁfereqce in

conponent nounti ng accuracy In t present e

agdoghereonveptional HNSpRG! | ¢ndBLReYSng examples of the
ihspection.method for component mounting accuracy in the
present embodiment and the conventional inépection methods
as the comparative examples to the working examples.

First, in the comparative example, that is a
conventional technique; a so-called 1608C component is used
without modification.as an electric compbnent 505, an image

of the electric component 505 sucked and held by a suction

'nozzle 1s acquired by a reflection method (method to

acquire an image formed by reflection of the light applied
onto the surface of fhe electric component 505), then the
electric compdnent 505 is mounted on a board (e.g., black—
colored board), an image of the mounted electric component
505 is acquired by the reflection method, and recognition
processing of the acquired image is performed to calculate

a displacement amount of its mounting position.
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as the conparative exanples to the working exanpl es.

First, in the conparative exanple, that is a L5
convent.ional technique, a so-called 1608C conmponent is

used wthout nodification as an el ectric conponent

505, an image of the electricggonmponent 505 sucked

and held by a suction nozzle is acquired by a

reflection nethod (method to acquire an inage forned

by reflection of the light applied 20 onto the surface

of the el ecid i engopRQRRAl 59§9k1ﬂ@e@xgﬁﬁleel%ﬁﬁﬁicuse a jig

conponent 505 is nounted on a board

037} dﬂ%ﬂ%ﬁﬁd)anaﬂmhggg%fﬁ QPPQ?fgn lSEEEbEﬁogb of the

conponent 505 i s ach|red e re I on

and r ey nte'rﬁ:n 5pr @,'&%%%'dngaﬂa tﬂgllécqf'i*&ﬁd {ﬁ@gelfxfeflex1ve

perfornmed to cal cul ate . di spl'acenent anount

[ ti [ n. th ent _wWo n

éﬁ%ﬁgﬁgﬁ j?? QﬁieE%% isﬁgtEBnO 28?523 Esl 55%u9¥e?h by the

I 5 e ucked

g, et Dogh 8 H18 SOIBOOENL S 1 K8neen o
t efl.e t|on net .

?}iﬁér]ﬂt eenquzeéﬂlgeodn%o L |Seb)r/750but}ief }l{e ;, chntmhonen dS is in

%%Hﬁ%ge'%héﬁ'% cgg SRe%Pembh tgg Ségngﬁgfggggn aopf the

contact wt e conp nen rmun I Ng- SI

éﬁ?}o quagr&o?rd e%hé!ggta l gﬁlt Ifgdg}gtc ?tugaegu Rer, S| eto the

nmoun jig ch

FERRE Y, J ik h?ﬁéﬁit%"ﬁaﬂ‘%e i r—?"”e%fwags of the

RSN AR To} %fa}%? 8850LoLB8nLLY 5 formed by diffused light
reflected byjthe'diffuse reflecting surface 8a of the jig
board 7, and recognition processing of the resultant imaée
is performed to calculate a displaceﬁent amount of its
mounting position. |

As thus-acquired respective images, an image of

- the suction-and-holding posture of the electric component

505 by the suction nozzle in .the comparative.example is
shown in Fig. 14, an image of the electric component 505
mounted on the board in the comparative exaﬁple is shown in
Fig. 15, an image of the suction-and-holding posture of the
jig component 5 by the suction nozzle in the working
example is shown in Fig. 16, and further an image of the
jig cbmponent 5 mounted on the jig board 7 in the working
example is shown in Fig. 17.

In comparison between Fig. 14 and Fig. 16 which
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board 7, and recognition processing of the resultant
image 1is perforned to cal culate a displacenent anount
of its nmounting position. As thus-acquired respective
i mages, an image of the suction-and-hol ding posture
of the electric conponent 505gby the suction nozzle
in the conparative exanple is shown in Fig. 14, an

i mge of the electric conponent 505 nounted on the
board in the conparative exanple is shown in ?0 Fig.

e anndmge Cﬁfth@méucédm&ﬂdam%wi@?ﬁ%&@fe”@y the

jig conponent 5 by the suction nozzle in the working

exarmleh irf FA0WN A & i dd. o andhd urider, an é&@%—l&ﬁ% 505 is

the jig conponent 5 nounted on the jig boar In the

. . = Y
\ggfnt;gl% o gere%&mg%énﬁtﬁﬁggv%wanldd l%?%?g BT Ue 10 odges are
. . “hal.dina .
dcseol Hessuct LN PR BALULG ORI SIS ve exanpLe
RS iHOth&?aﬁﬂqanghgﬁngcﬁh§rE%e'niﬁ%gg gﬂ{t%ﬁgs’working
the edges are”™ not seen clearly in the 1mge in the

. e, . TRV i
T i iork B chaipratsRuda the gty BBy g dMbonent

e ‘. . B .

U bR RIS d SAONGRLcsrnoludl et edigny
1on@d i Wl chyat e igmgg?hgg_go;?‘j %%q%%neaﬁ:tes.i:ngages of

the state of being nou ted on e ( or™ t'he |

Wﬁﬂwk&hpéﬁghﬁytkﬁn%hésé%g%%lﬁ%”ﬁ%{n&lgguk gdl%ﬁ the board
or the jig board 7, the outline is seen unclear like fhe
image of the suction-and-holding posture in the image in

the working example shown in Fig. 15, whereas in the image

in the working example shown in Fig. 17, the outline is

" seen clearly.

In the case that recognition processing is

performed by using the image of the unclear outline of the

electric component 505 as shown in the comparative example
to calculate a center position Cl of the electric component
505, an error caused by the calculation tends to increase.
Performing recognition processing with use of the image
with the cleai outline of the jig component 5 as shown in
the working example allows reliable calculation of the
center position C2 of the jig component 5, and makes an
error amount caused by the calculation smaller than that of

the comparative example.
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i mage of the suction-and-hol ding posture in the inmage

in the working exanple shown in Fig. 15, whereas in

the image in the working exanple shown in Fig. 17,

the outline is seen clearly. In the case that

recognition processing is perédrned by using the

i'mage of the unclear outline of the electric

conmponent 505 as shown in the conparative exanple to

cal culate a center position C of the electric

conponent Hzl®ingn reigedit cRUSEGAY dheKal Esthddn&t mounting
t ends to increase. ?0 Perfoyn1ng recognition '
poadadsimgdettbtise odetderédtgRsed t Bnt henél 8dages of the
outline of the jig conponent 5 as shown in the :
worititegl exedps eial ltows eehpabhei¢al @atden ghdt Ree working
center position C2 of the jig conponent 5, and makes
Axan@ylleOri ANSHisn Cadsedly tiheyLah cybat gl ML’ 3 minimum
than that of '.5 the conparative exanple. 62 Herein,

repeRt, actWweEyadd ABuEOFRQNEBL {AOUNLING PASdddh, v-axis
detection detected based on the inmages of the nounte

stiateR Hibnt RS C @TRANAI M EX AR & rand. tcbieff@fé(til&gabetWeen the

exanple is shown in Table 1 as a maxi num val ue,

oYM péalite orAh RNEIRAE MAldig AN, 304 rbr?("%i%. 5j,hmages and
urther,

direction, Y-axis directi'on and O directi on.

dirfef enenea thetween Hhe n ARG &O%LE%%U%&%QP{% of the

detect ed based on the inmages and™ t

ROWHHANG: POShb 28N C G aLY e ogtig?:c%r&%é%{p icflonpk%]eggate of

or the jig conponent in the ei Nng nount &

BRASY edndYn fel | TR ANdapd faor primary standard for
measurement of mounting accuracy are shown in Table 2 as a.
maximum value, a minimum value, a dif'ference between the
maximum value and the minimum value, an average value and

30 in each direction.



measur enent of nounting accuracy are shown in Table 2
as a maxi mumvalue, a mninmmvalu
bet ween the maxi mum val ue and the
average value and 3c in each direction. 63 Table 1
Conpar ati ve Exanpl eWr ki ng Exasple Electric
Conponent Ji g Conponent (1608C Conponent) XY6XY6
Direc-Direc-Direc-Direc-Direc-Direc-
tiontiontiontiontiontion [um[um[deg][um[un]][deq]
Max. “falnglesl4. 0035. 001. 759. 008. 000: 87 M n

e, a difference
m ni num val ue, an

Val ue3.-001.000.191. 000, . 000. 00 _Ayve
Val ue7. 807._08ampazagiyerExapple Working Example
3a6. 8116, 381. B3t Aoz aiibl e 2| 5 ConpadaCiowgonent .
Exanpl eWr ki nd 1ER&fpLemBlbaentti c Conponent Ji g Conponent
(1608C Coxponent) | XY6X. Y6 |6 X Y S
Direc- Direc- Direc- Direc- Direc- Direc-
tion tion tion tion tion tion
(um] (um] [deg] [um] (um] [deg]
Max. : :
Value 14,00 35.00 1.75 9.00 8.00 0.87
Min.
Value 3.00 1.00 0.19 1.00 0.00 0.00
Ave. _
Value 7.89 7.03 0.78 3.91 3.76 0.29
30 6.81 16,38 1.03 4.74 5.01 0.58
Table 2
Comparative Example Working Example
Electric Component Jig Component
(1608C Component)
X Y 5] X Y S]
Direc- Direc- Direc~ Direc- Direc- .| Direc-
tion tion tion tion tion tion
[um] (um] [deg] [um] [um] [deg]
Max.
Value 52,90 49,00 1.45 16.70 10.60 0.60
Min.
Value -47.70 -86.60 -2.25 2.00 -5.70| -0.34
Max .-
Min. 100.60 135.60 3.70 14.70 16.30 0.94
Value
Average
value 4.76 -19.54 -0.12 9.14 2.76 0.11
30 46,20 68.10 1.81 9.34 9.32 0.57
As shown in Table 1 and Table 2, it is clear that
the repeat accuracy of the component mounting position

detection 1is

increased in the working example than the
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"effects as shown bel ow may be f

Direc-Direc-Direc-Direc-Direc-Direc-
tiontiontiontiontiontion [un][um|[deg][um[un]][deg]

Max. Val ue52.9049. 001. 4516. 7010. 600. 60 M n

Val ue-47. 70- 86. 60- 2. 252. 00- 5. 70- 0. 34 Max. -

M n. 100. 60135. 603. 7014. 7016. 308494 Val ue Average

val ue4. 76- 19. 54- 0. 129. 142. 760. 11

3646. 2068. 101. 819. 349. 320. 57 As shown in Table 1 and

Table 2, it is clear that the repeat accuracy of the
corpeneriti v weramgl osnd at  idetLcdd Q. & $r | 14 e agedl ddkturacy
the worki ng exanple than the 64 conparative exanpl e,

arfd e i goaksngcleemmptikati ¢ heoReLas AEY1 yOfinkReaWREKIfIGm the
exanpl e is considerably increased fromthe primry

streimdeanyd sftemdeas ufemenga fr it id0 Ree 86y ad@iracy. For
exanpl e, the conponent nounting position detection

acemed ey &hHMtdmpdﬂuﬂﬁﬁmﬁuhﬁﬂﬂghﬁﬁgﬂﬂiéﬁhﬁgégbﬂibﬁ'E%Curacy

conventional exanple to | Qpm 3a in the working
exanpbe. Acceraldaty Eﬁoth&ﬁﬁﬁdeUFﬁVBotWﬁlvﬁhbo%%%xfntional
u

filled. First, t
jexgnipdar dof lichinf/@dTacth firemwa ddigh example.

According to the embodiment, the various effects
as shown below may be fulfilled.

.First, the jig board 7 is formed from a light
transmitting material, and further a reflecting surface 8a
facing the componenf mounting~side surface 7a is formed on
the surface opposed to the component mounting-side surface
7a, so that light is applied onto the component mounting-
side surface 7a with the Jig componeﬁt 5 mounted thereon,
the 1light is made to transmit through the component
mounting-side surface 7a and the light transmitting
material-and reflected on the reflecting surface B8a, the
reflected light is made to go upward from the component
mounting-side surface through the light transmitting
matérial, by which an image of the silhouette of the jig
component 5 formed by the reflected light can be acquired.

In such a detection method in the conventional
example, the component mounting-side surface of a board
with a jig component mounted thereon is wused as a

reflecting surface and an image of the silhouette of the
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10 transmtting material, and further a reflecting
surface 8a facing the conponent nounting-side surface

7a is formed on the surface opposed to the conmponent

nounti ng-side surface 7a, so that light is applied,

onto the conponent nounting- séde surface 7a with the

jig conmponent 5 nounted thereon, L5 the |light is nmade

to transmt through the conponent nounting-side

surface 7a and the light transmtting material and

refd ecorgonant hearefddedsy nghsurderie &aad t heghtefileci@giired.
Iight.is made to go upward fromthe conponent

rfunte ngasitde asug f gcecdmponght t higs | nghfa 1rANEELNEERT on  the
?0 material, by which an inmage of the sil houette of'
tdwengdrgentconpasent iAgf er ged by irFe deef | eﬁﬁﬁgughght aCan 1ignt
be acquired. In such a detection nmethod in the -

corarestidi tinialg exeurpl € £4 ded COFPONBAY FRWNtINGs Sidsposing the
surface of a board wth a jig conponent nounted

tduarkelon facdisedad® aon: Sthef RGling 191y f ace rakd 8Payses the
i mge of the silhouette of the 65 jig conponent foyne%

e flfee Heaf | BLgiell Loolble i ACOMILarohCERRUGH R ddifbonent,
conmponent is usually nounted on the conponent
Nt g - $i Sen st dracopp &5 P410Rs an bt @Bt j nt RSy, L

doubl e-faced t ape anﬁpéhe Iik%,ndispoépng %he:%?ldﬁly of the
daithlierd ased drape sannbhetief | eeting supfacg,causes
reflected light to be distortgﬁ %round %he§?$€ B ngg’ the
QUHIARRNt candBl the dt QL a oi sgiLR the
vicinity of the outline of’t e g??ﬂgagggénin§§%§HIr$ESturbs

%MQ@d%ﬂ&§@ﬂf%Q%uﬁ§ﬂéi&ﬁ%ﬁﬁﬂﬁﬁ;ﬂgﬁﬁﬁﬁﬁggé%ﬂ}acy.

accurately, which disturb
In the inspection method in the present

embodiment, since the reflecting surface 8a is formed on
the surface opposed to the component mounting-side surface
7Ta, the light _applied onto the component mounting-side
surface 7a transmits through the doubled-face tape, the
component mounting-side surface _7a and through the jig
board 7, and can be reflected without causing disturbance
in the reflecting surface 8a. Therefore, it becomes
possible to suppress occurrence of the problem, thereby
allowing high-accuracy detection of the component mounting
acduracy.

Further, since the reflecting surface 7a has the
light diffusion function, the reflected light can be
diffused almost evenly in the jig board 7, and therefore

the entire background of the jig component 5 can be
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10 detection of accurate conponent npunting accuracy.
In the inspection nethod in the present enbodinent,
since the reflecting surface 8a is forned on the
surface opposed to the conponent nounting-side surface
7a, the light applied onto theggonponent nounting-side
15 surface 7a transmts through the doubl ed-face tape,
the component nounting-side surface 7a.and through
the jig board 7, and can be reflected w thout causing
HSlgHRaRee ardd) #he-f £bhegti @ﬂes%ﬁfr%%%esqriegg}?r%aﬁcee, which
it becones possible to suppress occurrenc gf e
Ry feEle | o S o PHLEGL OFe |
e it ap S A %f%%%e“ e
the refl ecty SUY-f 7 e . |ight .di si on
functi on, tpﬁg%rlef lea?tfl d %%ﬁstsnc%:"gahn 1brle agd%?rfeu%aeydl%l ??E%Jtanatory
yid Nyt Re j4i4g board.7 therefore 25 the enti .
ey Stna ar 1Y [ 8 cholane STEAT 6 68 TN EreteeTing
cti as e e light source, i C . .
gﬁ%g%g%acagﬁgitf%ﬁ 0 f#%%%%sr%fqéF%%%%réﬁfﬁgfﬁgu&ﬁﬁgﬁ W ois
seularly, in_a schematic expl anatory _
SRS R o oSt InBaRERERRs Gg  FPeTate D07 that s
' i ffuse-reflecti ,
ELECSOsed B PR D LR % Bhutng, even

app! I ght a

TRTLARS SR <Y 50 ATADEL Lo RO IR AR 1o
BRES  S e St LUET e SRS LR e 1ione
do nqt reach, which produces a portion R where shadow is
generated in a picked up image. By placing the diffuse
reflecting surface 8a not on the éomponent mounting-side
surface 7a of the. jig board 7 but on the bottom éurface
side _as. shown in the schematic explanatory view in F_ig. 19,
the diffused light W can be spread to the inside of the jig
board 7 even on the back-side portion where the jig

component 5 1is disposed as viewed in the drawing. By

.spreading the light in this way, a portion where shadow is

generated in the vicinity of the jig component 5 can be
decreased and an image of the outline of the jig component
5 can be clarified.

Moreover, as the jig component 5 is formed such
that its top face is the irreflexive surface 5a and its

bottom surface is the reflec'ting surface 5b, sucking and

~holding the Jjig component 5 from its top surface by the
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10 do not reach, which produces a portion R where
shadow is generated in a picked up image. By pl acing
the diffuse reflecting surface 8a not on the
conponent nounting-side surface 7a of the jig board 7
but on the bottom surface sidg7as shown in the
schemati c explanatory viewin Fig. 19, 15 the diffused
light Wcan be spread to the inside of the jig board
7 even on the back-side portion where the jig

compoient ndzkse d2gposkrbwds Yhewad Al dhedr &M Afee B¥y to be
.spreading the light in this way, a portion where

Ylatoyd | Bn gener atedein §hgeVi Ci Myt ypRl sbBRih0 suction ana
conponent 5 can be ?0 decreased and an i nmage of the

Agldiey ofint hendr g1 e98RENENt] o1 CAR k&%pclll?d f}fﬁgmt r1]:§1te lower

Moreover, as the jig conponent 5 is forned suc

ididd opr fege bsctheni hbekhexisve hﬁzurtfl%ggceoﬁlg%&{%ﬂ Lf’e%ognition

bottom surface is the reflecting sur suckin

atherfa hoh di BY rlhe ik FOMBeNeRt gzjfgra??%lj\[}\éé?%lge 5 formed by

surface by the 67 suction nozzle

refd actdmg r%ﬂﬂé&%&%;}'ocr@h%%?&@@iﬁj‘ é@ﬁf%é’é{‘eﬁ? Sif8he §ig

By perform ng suction and Ing In su ayo

ldforiehapplied,fhom tlﬂ?, lmrreééﬁgin&go%}ﬁ%?gag%ﬁ% of the

nozzl e 22 by thé conponent recognit

rI:ﬁQ.‘!ké %a geijsi ?ae%%%ﬁ%é ggrsgggpg%ﬁetj%?daloisgshfble to

reflected by t reflecting surtace

GRIPRANRS SEéez:ogn%.l&eed UR,py and %\f&@i%i—taitr%]—}prfc?ﬁgiiéni osture.

of the ™pic p I1mage 1s pertormed so as 10

gﬁé?fd}i?ﬁi _yﬁgleidr;ﬁﬁgh%ogfaﬁsﬁég%ferggggnizing the suction-and-
holding posture of the jig combonent 5 which is downsized
to the level smaller than the end portion of the suction
nozzle 22, it is difficult to pick up an image of the
silhouette of the jig component 5 formed by the applied
light, and therefore the above image pPickup method becomes
more effective.

Further, the jig component 5 is mounted on the
jig board 7 with its reflecting surface 5b side rlaced on
the component mounting-side surface 7a, so that the light
applied toward the component mounting-side surface 7a goes
to the irreflexive surface 5a of the 3Jig component 5,
making it possible to suppress the light from being
reflected by the jig component 5. This makes it possible

to acquire a clearer image of the silhouette formed by the

reflected light, thereby allowing high-accuracy recognition
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10 Particularly, in the case of recognizing the
suction-and- hol ding posture of the jig conponent 5
which is downsized to the Ievel smaller than the end
portion of the suction nozzle 22, it is difficult to
pick up an image of the silhoygtte of the jig
conponent 5 formed by the applied 15 |ight, and

t herefore the above i mage pickup nethod beconmes nore
effective. Further, the jig conponent 5 is nounted on

tdye ilb@nj@g?%d PoWith gt s refd .?,Ctiﬂﬂs§HEE§i‘ £ Sk ai dcg%mponen_t

pl aced on e conponent nounting-side surface

ﬁmgunﬂﬂﬁﬁlgdguré%%“applied toward the conponent
nount i ng-si de surface 7a goes to the irreflexive

pur e 23t el 9<GATBAIET e R 1O P ormec

to suppress the |1 ght ected

%@PQ%@ %cgh%é %lgeisj]%%eueoet%g‘ii\% e%%g%aggﬁigr %g% the other

clearer image of the's e fort

G e R N L b e
mmanent s SaTeh T SR A o, G rard Ty heth the case
SR S 98508 B0 PR 3 308 Bltene 5 1o
KSR P g SECO B LEL,B0R0E, B FRDE SR e
ek HE AL Tk S R R
E%%lﬁagkgna%%lied onto the reflecting surface 5b of the jig
component 5 can be picked up. This allows implementation
of diversified various inspection methods.

Moreover, since the jig board 7 is formed from a
light transmitting material such as glass materials, its
deflection amount can be reduced, allowing inspection to be
implemented at higher éccuracy.

It is to be noted that, by properly combining the
arbitrary embodiments of the aforementioned wvarious
embodiments, the effects possessed by them can be produced.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are

apparent to those skilled in the aft. Such changes and

modifications are to be understood as included within the



10 the light applied onto the reflecting surface 5b of

the jig conponent 5 can be picked up. This all ows

i mpl enentation of diversified various inspection

nmet hods. Moreover, since the jig board 7 is forned

froma light transmtting materi al such as gl ass

materials, its 15 deflection anount can be reduced,
allowi ng inspection to be inplenented at higher

accuracy. It is to be noted that, by properly

crdp i 69 the paichidntarynespedbMentsefkihB8 by the appended
af orenenti oned various enbodinents, the effects

possass agh hys 4 rﬁm%%pﬁr@r@%@@ﬁmﬁ: 0- Al though the

present invention has been fully described in

connect i on Md h difie YRS T @ eHRRARARAL SpotBAECOALD i cation
wth reference to the acconpanying drawings, It is "to

0® e eg- G hat7 H Al iuschanges g Aeat! 988431 & nciuging
apparent to those skilled in the art. Such changes and
Spdi {a£aldioNSaAhR1HY BRHNIEL 000,88 A UAS g nerein
within the 69 scope of "the present invention das

ggf ineck ndde appandad: ; £l @ ms unl ess they depart
therefrom The disclosure of” Japanese Patent

Application No.2004-072174 filed on March 15, 2004
including 5 specification, drawing and clains are

i ncorporated herein by reference in its entirety. 70
CLAIM5 A nethod for inspecting a . component nounting
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~accuracy in conponent nounting operation for nounting

a conponent (1) held by a conponent hol di ng nmenber
(22) on a 5 board (3), conprising: with use of an

i nspecti on-use conmponent (5) having an al nost
rectangul ar parall el epi ped shapg and having an
irreflexive surface (5a) as one surface and a
reflecting surface (5b) as a surface opposed to the
one 10 surface, while applying Iight (W) to the
reflecting surface of the idigpeeti on-use conponent in
a state that the irreflexive surface is held by the

corfponent hol didyhdemigyn - iRig E%Qn%pb3_£§$+%%$ggﬁ Q£ounting

the inspection-use conponent “forne

ld&ehird M) i6f e@él@ﬂoﬁ’é{nﬁh‘?ﬂcﬂﬁpdiirﬁgg o%grgitggh; for mounting a
nspec e

recogni Zing a posture of the i on-use ‘conponent

lEﬂﬁbéﬁbﬂ@e(anﬂgfgg% hglgbﬁ%o%% erdﬁ%ﬁ%@gquggr (22) on a

recogni zi ng 1 mage of t pi cked upr ge;

AU NGt he-dpspect i pn-use conponent by the 20

conponent ‘hol di'ng nen er in such a way that the .
oL Ty S S0 ol el RO RS OTRONEIL L (s
g e AN L R
P 8GR Lk BB D B2 R Sypstace ana <
3%?9}?%% ?gé?ﬁégg c%onggt armglg}:%ggesio%%-osé%r agoe it?le one
surface, while applying 1light (W1) to the reflecting
surface of the insbection—use component in a state that the
irreflexive surface is held by the component holding member,
picking up a real image of the “inspection-use component
formed by reflected light (W2) created by the applied
light; |

recognizing a posture of the inspection-use
component held by the component holding member throﬁgh
recognizing image déta of the picked up real image;’

mqunting the inspection-use component by the
component holding member in such a way that the reflecting
surface of.the inspection-use component is disposed in a
component mounting position on a component mounting side-
surface (7a, 10a) of an inspection-use board (7, 10) which

is formed from a light transmitting material and which has

a reflecting surface (8a, 9) disposed on a surface opposed
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t he conponent nounting side-surface, while correcting
post ur e-di spl acenent between the recogni zed hol di ng
posture and a reference hol ding posture; while
applying light (W1, W1) to the conponent
mount i ng-si de surface of the ifgpection-use board so
as to transmt the applied |ight through the
conmponent nounting- side surface and reflect the
applied light on the reflecting surface, picking up

&b 1R p sk AUtd Be: oy %&%dﬁé)%ﬂjzﬁ% \Lg%lte of facing

conponent. forned by reflected |1 g

: Qﬂmngc&ﬁ}ﬁ&@ﬁ@“”ﬂoﬁﬂ@ihasp%@.ﬁieQ.@H%%c%onp%%%ed correcting

t hrough the .conponent nodnting-si de surface;

GR] <l @ ik Ay At e%ér@%k@sﬂéé@%fgecﬁ t‘}?C(leactl'ian%fposture

i nspection-uUse conpon y recogni zi ng 1hage

W1 15 o SHEt S o A g en obtal ni ng

conponent nounting acc y by Cal culating a

o oo NS Ret ol OHRY) PGERTE ) oo
AR 00 ISTARSA TG ([ SRITORSRLIOUTLLO pBae 26Y oo o
A |58 MR ELhel du IS TR0 Blere mouncing-
et i ks Mgal T et gl ng. 2 sintece
%égé%?ec&al%? él?%fg’cpeeFubgng%fgl %cijtiglfll g];natglgse_o?pg:!ui %%tiine of
the inspection-use component formed by reflected light (W12,
W22) coming from around the insbection—use component
through the component mounting-side surface; and
calculating an actﬁal Iﬁountirj.g position of the
inspection-use component by recognizing image data of the
picked up outline, and thén obtaining_componenf mbunting

accuracy by calculating a difference between the actual

mounting position and the preset component mounting

position.

2. The method for inspecting the component mounting
accuracy as defined in Claim 1, wherein the light

transmitting material is a glass material.

3. The method for inspecting the component mounting

accuracy as defined in Claim 1, wherein the reflecting
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t he i nspection-use board has a diffusion layer 5
(10c) disposed in between the conmponent nounting-side
surface and the specul ar reflecting surface, for
diffusing the specular-reflected light. . 4. The

met hod for inspecting the conpgpent nounting 10
accuracy as defined in Caim1l, wherein the reflecting
surface of the inspection-use board is a diffuse

reflecting surface (8a) for reflecting the applied

|d\ghfavd t hofdi fHesi NOnsB&cBiodbesaet iRt for 18SpPecti 8fecular
t he conponent nounting accuracy as defined in Caim

4ie fheei iy t harriddusq 9)r efebect kREcpULiacek$ERERRI o0f the
by applying a diffuse reflection sheet (8) onto an

eppaside siH@aceRf the inspection-use board. 20 25
6. A nethod for inspecting a conponent rounting

accuracy i nonpaBesst+ Myt kA t for i.ng
a conponent (1) hEthby ahégng%ﬁﬁﬁf ﬁ%ﬁdfﬁgdggﬁggﬁ%%' layer

(@2Dc)on & 4 (), LANNdSI NGie MOURL e ing-si
conﬂgnentt%ggﬁie gbnponent holggﬁﬁ f%ﬂh%ﬂ%%é@iﬁm%gntlng side

GIREQRaNt; A UPh & 9@%%?&%%OQe?ﬂe@tgggpgﬂﬁﬂﬁux%ggg%én%%ffusing

LN
side-surface (7a, an i nspection-use

1Q9) G 4.5 - ight transmitting
rmteers?% and I{/ﬁlz%%hé;%qgﬁeéf'l ecting surface (8a, 9)
di sposed on a _

4. The method for inspecting the component mounting
accuracy as defined in Claim 1, wherein the reflecting
surface of the inspection-use board is a diffuse reflecting

surface (8a) for reflecting the applied 1light with

diffusing.

5. The method for inspecting the component ﬁounting
accuracy as defined in Claim 4, whereiﬁ the diffuse
reflecting surface is formed by applying a diffuse
reflection sheet (S) onto an opposite surface of the

inspection-use board.

6. A method for inspecting a component mounting
accuracy in component mounting operation for mounting a
component (1) held by a component holding member (22) on a
board (3), comprising:

mounting the component by the component holding
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5 surface opposed to the conponent nounting
side-surface in a state of facing the conponent
nmounting side-surface; while applying |ight (W1, W1)
to the conponent nounting-side surface of the

I nspection-use board so as to 7gransmt the applied

[ ight through the conponent nounting 10 side surface
and reflect the applied light on the reflecting
surface, picking up an image of an outline of the

amsmnent nf og meshipyo it eab%%'m%h:%&ﬂ@loé{\??&n cgm @anonent

from around the conponent through e conponent

M gy Side-surface; (apd v 6alsqulat i ngs fﬁaﬁ“ﬂse board
mounting position of the conponent by rec gni z

i magel @t anpf ot hes osd b e 'e{ ed; oy {Pgd ing material

pi ckup operation, and then tal ni nNg conponen

MHNt WRP-RC aHAGY P&ff@éfyﬁ&tgﬂg c@'fﬂﬁie”§ﬁ 8?%@%%@9 on a

the actual nounting position an the prése conp

BUHRA NG opfb RPIdd Qe con@%r?é}p@rn%&%t{ Jt eCt If%%e in a

a corrponent mounti ng accuracy In a COfT'pO en

o (I R s
"o"Rel & by T SBSRe ff%ff?ea@@azgﬁeuit?% 5 ponent
TR B PR RS gp o
Sskoat S 541588 PR, Ot i
side surface and reflect the applied 1light on the
reflecting surface, pic¢king up an image of an outline of
the component formed by reflected light (W12,.W22) coming
from around the component through the component mounting-
side surface; and

calculating an actual mounting position of the

component by recognizing image data of the outline acquired

by the image pickup operation, and then obtaining component

‘mounting accuracy by calculating a difference between the

actual mounting position and the preset component mounting

position.

7. An apparatus for inspecﬁing a component mounting
accuracy in a component mounting apparatus (101) for
mounting a component (1) held by a component holding member

(22) on a board (3), comprising:
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facing the conponent nounting-side surface; an

i nspection-use conponent (5) which is fed to the
conponent nounting apparatus in place of the conponent
and forns an al nost rectangul ar parall el epi ped shape
having 10 an irreflexive surfage (5a) as one surface
and a reflecting surface (5b) as a surface opposed to
the one surface, and which is held by the conponent
hol di ng nmenber with its held surface as the

i rreflexiversurdaee windh - ssdroswied on,the) which is held by
i nspection-use board in such a way that the reflecting

1hes Wdratsh drae afo lhe] €9 NPHPLPL tTBURRI BIaskde SWHAbard and
of the inspection-use board; a conponent image pickup

dovined (2hm fHr1 agpt Yt PEnshi 8Bt nGWehtke1bhe el ealidid has a
surface of the inspection-use conponent in a state

trledtl eldte nig refd rdev e gl faceisp el dl A0 PYsithice opposed to

conmponent hol di ng nmenber and picking up an | nmage of

tihe iCoRRREHLAN MM GePone JrfRa byrd efimot edh 1d ditate of
(W2) <created by the applied light; a board I nage

Flack iy deN Q:%n{p?e@erftormcﬁ‘ﬁﬁlﬂgn%léé Qgg%rigaxgeé . W1) to a

conmponent nounting-side surface o

| nspect | ongsey OaLak W Jbe ERASBREHLON 1SS, £OIPORENteey g

75 nounted in a conponent nountihg position soO as

Ehan i orddif azﬁ’&ﬂl#’@ﬂuq!; i %%E?Iégfﬁgg Ii]n:] g?.lai%%%%gﬁﬁ%% Somponent

nmount i ng-side surface a ect t

el eoldig SUf kst r%'?:c’:a?{@gﬁl'aggé%&'ﬁrié]t% reﬁ%dﬁgafe having

outline of the I nspection nponen

Lef hecked JJdight &%ce\l\z(@a)coarg Nhd '@ face and a reflecting

surface (5b) as a surface opposed to the one surface, and
which is held by the component holding member with its held
surface as the irreflexive surfacg and 1s mounted on the
inspection-use board in such a way that the reflecting
surface faces the component mounting-side surface of the
inspection-use board; |

a component image pickup device (24) for applying
light (Wl1) to the reflecting surface of the inspection-use
component in a state that the irreflexive surface is held
by the component holding member.and picking up an image of
the inspection-use component formed by reflected light (W2)
created by the applied light;

a board image pickup device (25) for applying
light (Wll, W21) to a component mounting-side surface of

the inspection-use board with the inspection-use component
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around the inspection-use conponent through the
conponent nounting-side surface; a hol ding posture
recognition section (63) for recognizing a posture of
the inspection-use conponent held 10 by the conponent
hol di ng menber t hrough recogni;gng i mge data of a
real inmage of the inspection-usé conponent in a state
of being held, so as to correct posture-displacenment
bet ween the recogni zed hol ding posture and a reference

B0 110 PSS Sy OURL0G,BORL 1SRN 10 s

section ( for recog

o e et it & B0 U Ul | RPBin el Rebnting-side
YRR ng “SaB07ach DpbtBPFon S obb? of SHAsF IR surface,
BTS20 P, Do BT e ety oA Lon-use
PR ot S S | B ZAGLERBoRr 48R rOBREy ndidsid9iii £rom
AF4PR UEEF of PREREdePRGSEne BN S1ORRL] Ao component

accuracy as, gdefined in Claim?7, wherein the |ight
f?%ﬁﬁﬁﬁ%%?ﬁﬁg%nﬁ%ﬁﬁ%ﬂeﬁ s a glass material. 5

a holding posture recognition section (63) for
recognizing é posture of the inspection-use component held
by the component holding member through recognizing image
data of a real image of the inspection-use component in a
state of being held, so as to correct posture-displacement
between the récognized holding posture and a reference
holding posture;

é ﬁounting position recognition section (64) for
recognizing an actual mounting position of the inspection-
use component through recognizing image data of the outline
of the inspection-use component in a state of being
mounted; and

a mounting accuracy operation section (73) for
obtaining the component mounting accuracy through
calculating a difference between the aétual mounting
position recognized by the mounting position recognition
section and the preset mounting position of the inspection-

use component.
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9. The apparatus for inspecting the conponent

mounti ng accuracy as defined in Claim?7 or 8, wherein
the reflecting surface of the inspection-use board is
a specular reflecting surface (9) for specul ar

reflection of 10 the applied ?'ght, and the

i nspection-use board has a diffusion |layer (10c) for

di ffusing the specular-reflected light. 10. The

apparatus for inspecting the .conponent 15 nounting
accuracy as defined in Cdaim7 or 8, wherein the

reflecting surface of the inspection-use board is a

diffu§§ r Iectinﬁ suiface 8a) for reflecting the

applied |ight® wPReERFFEsi AT 2019 Ah BPpar-dfus Fgpronent

I_nspecting a conmponent unting accuracy in.a . .
EORBEHGIA SHETHang Sppar ot DRS( 1815 1P0R  hrodfitsweith the light
aonmponent,_ .(1) held by a conponent hol di ng nenber (22)

S B e i S G AT B uee. boar §

(7, 10) which is held by 25 the conponent nounti.ng

apparatus in place of the board and 77 fornmed froma

light transpitting material, and which has a .
refleé?ingt@%?fa% ?8atu8) dicdpostySBACHRIRYr f &&&  component
opposed to its conponent nounting-side surface (7a, .
fgﬁanqwga IR 2F afrhdnERe Ioripedht 7 nBtinirngthgihdn the
surface; 5 a board i mage pickup device (25) for _
SSANATGNT | gHETFAFE, V1) TEE aldeRserdmn-use board is a
nmount i ng-si de surface of . the inspection-use board
\HHQ?%4ﬂ¥i?ﬁﬁﬁﬁﬁ#%ﬂ9u§@rééﬁ®oﬁ8htfor specular reflection of

the applied light, and
the inspection-use board has a diffusion layer

(10c) for diffusing the specular-reflected light.

10. The apparatus for inspecting the . component
mounting accuracy as defined in Claim 7 or 8, wherein the
reflecting surface of the inspection-use board is a diffuse
reflecting surface (8a) for reflecting the applied 1light

with diffusing.

11. An apparatus for inspecting a component mounting
accuracy 1in a component mounting apparatus (101) for
mounting a component (1) held by a component holding member
(22) on a board (3), comprising:

an inspection-use board (7, 10) which is held by

the component mounting apparatus in place of the board and
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nounted in a conponent nounting position so as to
transmt the applied light through the conponent
nmount i ng-side 10 surface and reflect the light on the
reflecting surface, and picking up an i mage of an
outline of the inspection-use ygonponent forned by
reflected light (W2, W22) coming from around the
conmponent through the conmponent nounti ng-side
surface; 15 a nounting position recognition section

(fggmgé”fr&chgf%ghgg QngﬁEHEEnﬁgﬂgkggga 035%'0” ch has a

the conponent oug recogni zi mage data o

(]:lét l'eQ;etl%f téquq:faccoérpgﬁen% ' ra pStsaet e%‘_g% rg)émgp%sed to

a rmu I ng accur era IYon sec IOﬂ

o2 g0 8. ATV JOADCL I Q00 BEY UGN oo oz
L esogae it ot g pestilen’

of the Corrponanrd image plckup device (25) for applying
light (wll, WwW21) to a .component mounting-side surface of
the inspection-use board with the inspection-use component
mounted in a component mounting positiocn so as.to transmit
the appiied light through the component._mounting—side
surface and reflect the light on the reflecting surface,
and picking up an image of an outline of the inspection-use
component formed by reflected light (W12, W22) coming from
around the component through the coﬁponent mounting-side
surfgce;-

a mounting position recognition section (64) for
recognizing an actual mounting position of the component
throﬁgh recognizing image data of the outline of the
component in a state of being mounted; and

a mounting accuracy operation section (73) for
obtaining the component mounting accufacy through
calculating a difference between the actual mounting
position recognized by the mounting position recognition

section and the preset mounting position of the component.



