DESCRI PTI ON  Met hod of | nspecting Munting States of Electronic Conponents

5 TECHNI CAL FI ELD The present invention relates to a nethod of inspecting
nounting states of el ectronic conponents, for inspecting whether or not a
plurality of electronic conponents to be nounted at predeterm ned positions
on a circuit substrate are actually nounted at the predeterm ned positions.
10 BACKGROUND ART Wth reference to Fig. 1, there is explained a
conventional nmethod of inspecting nounting states of a plurality of

el ectroni c conponents nmounted on a circuit substrate (hereinafter referred
to as "substrate"), such as a printed substrate or a lead frane. Fig. | (A
is a plan view showi ng an image of a plurality of electronic conponents
nounted 15 on a substrate, and Fi g. DESCORIPTSON sectional view along the |ine
1-1 in Fig. 1(A), showing nounting states of the el ectronic conponents.
Note that any figure used in the specification is schematically illustrated

by being properly opmtted and exagger at ed..for e _sake of brevity of
description. Int heﬂeg]q%oqﬁp@?&mggggulﬁ@g W%Pﬁ%@cﬁo%ﬁﬁm%@% nspecti ng
-mounting states of 20 electronic conponents in the case where chip-1ike
el ectroni c conponents are respectively mounted in a plurality of

mat r i Xx-sshapdECHEYIOXS Fifidai fi ed by grid-shaped virtual |ines drawn on the
‘substrate. Here, the chip-like el ectronic conponent is a .sem conductor
chip, a chip capddFPsisepinyengon relatey 1ocy BEHAH O spectipg moynting sates ghi p") |
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to the mrror Su th on the substrate

are col | ect ice@ip¥ndhis tol Hetthaingetpdt|pyedeRiinied @akiBEnHYN & civ@A JubSirdi@aiehcnallyrol ded
object including the substrate, the chips and the sealing resin is cut for

the each regnomiedsy thepredeerparddaysitiass.a product is conpleted. -1 i
10 BACKGROUND ART
With reference to Fig. 1, there is explained a conventional method of inspecting
mounting states of a plurality of electronic components mounted on a circuit substrate
(hereinafter referred to as "substrate"), such as a printed substrate or a lead frame. Fig.
1 (A) 1s a plan view showing an image of a plurality of electronic components mounted
15 on a substrate, and Fig. 1 (B) is a sectional view along the line I-I in Fig. 1(A), showing
mounting states of the electronic components. Note that any figure used in the
specification is schematically illustrated by being properly omitted and exaggerated for
the sake of brevity of description.
In the following, there is explained a method of inspecting mounting states of
20 electronic components in the case where chip-like electronic components are
respectively mounted in a plurality of matrix-shaped regions specified by grid-shaped
virtual lines drawn on the substrate. Here, the chip-like electronic component is a
semiconductor chip, a chip capacitor or the like (hereinafter referred to as "chip"), which
has an upper surface formed by a mirror surface or a surface similar to the mirror
25 surface.  Note that after the chips mounted on the substrate are collectively or
individually resin-sealed by a sealing resin, a molded object including the substrate, the
chips and the sealing resin is cut for the each region, so that a package as a product 1s

completed.
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As shown in Fig. 1(A), there is obtained an inmage of a plurality of chips 2
nmounted on a substrate 1. This inmage is obtained fromreflected |ight

received from substrate 1, when substrate | in a visual field 3 is
phot ographed by using an illumnation and a canera provided above substrate
1. Plurality of chips 2, such as chips Cl1, 5 Cl12, ..., C43 and C44, are

di e-bonded onto substrate 1 by an adhesi on nenber 4 (see Fig. 1(B)) nade of
a paste, an adhesion film or the like, in a state of being arranged in a
matrix of 4 rows and 4 colums. Further, electrodes (both not shown) of
substrate I and chips 2 are electrically connected with each other by wres
(not shown) (wire bonding). Thereafter, plurality of chips are collectively
resin-seal ed. 10 t : - ehi r : resin
sealing are insp£§$§§W%§hﬁ%P§gQ§§9%d§%ﬂ%ﬁ?%§%3ﬁ¥%$§?§%??@2°§f&gfﬁra|ity of
chi ps 2 nounictdtedonsabitrad € 1Thiddmage it bbiined fispectieasd ghthegivedHome | s
proposed a nethod for detecting whether or not respective chips 2 are
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“the chip are recognized in real tine by a difference processing between
i mges bef oFez. () afadeof & peste, mpwdhesm filfn, bhehedikie pin @sexe of Beingexmangee in Pat ent
Docunment 1). In this nmethod, a sensor, consisting of a _|ight projector and a
light recei vginx ef "afor\wggd‘ @éﬂm%eﬁwyrta%\f;@ctéo i(bPth gohEhomny) RESYsHARdd
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the follow ng pro e’ pr em ari ses are rences in

| um nance bebuéigg). | Thbieaftdre pliitalitedf dhiisedle bytleetivghsredini®aleie | mage of
plurality of chips 2 mounted on substrate 1. The differences in | um nance
resul t10from t he ¢, thehmpuntingi statesodt ahipstZrefore theaissia gedlinglate ingpestedty r ecei ved
fromrespective Ch”£8'2 i S a difference in the inclin degree
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the first coepectiviechipl 2rae¢ modnted loe substrate 1, on the basis of binary data obtained by
binarizing the image information by using a predetermined threshold value. Asa
15 second method, there is proposed a method in which every time each chip is mounted
(attached) on the wiring substrate, the presence and the posture of the chip are
recognized in real time by a difference processing between images before and after the
mounting of the chip (see, for example, Patent Document 1). In this method, a sensor
consisting of a light projector and a light receiver is arranged obliquely above a chip
20 mounting planned portion.
However, according to the above described prior art, there arises the following
problems. The problem arises when there are differences in luminance between light
beams reflected by chips 2 in the image of plurality of chips 2 mounted on substrate 1.
The differences in luminance result from the fact that variation in the reflected hght
25 beams received from respective chips 2 is caused by a difference in the inclination degree
between respective chips 2 due to variation in the thickness of adhesion member 4, and

by warpage, waving or the like in substrate 1. When there are differences in luminance

between the light beams reflected by chips 2, in the first conventional method, the
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-2 relation between the inmage and the presence of chip 2 is nade unclear in
the binary data obtained by the binarization using the predeterm ned
threshol d value. Therefore, there arises a problemthat it is difficult to
hi ghly accurately detect whether or not respective chips 2 are nounted on
substrate 1. Further, in the second conventional method, when 5 chip 2 is
inclined, the relation between the inmage and the presence of chip 2 is made
unclear in the binary data obtained by the binarization using the
predeterm ned threshold value, in dependence upon the way of illum nation
fromthe light projector provided obliquely above chip 2. Therefore, there
arises a problemthat it is difficult to detect whether or not respective

chips 2 ar e dRisntheaveh tl?é’i%%é aﬁcﬁth%gaés@n&d&icmpozﬁm nﬂdg%ﬁlkmn%& mﬁ:ﬁﬁ%&ﬁe and

the posture of chip 2 are recogniz every tinme each chip 2 is nounted on
substrat e lpbtainedbwthelidaezatodn ingake Aredeterminedtieesholl wllest Tatefdre, theer e
arises a problemthat it takes nmuch tinme to inspect the nounting states of
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Correct on TuBys afeTro G Snabaled It FOMefir PUPEsBEe e meloger Rt

|'i ght Beans kiphliemkRtdOihe RelRticH Bltivboh 1BE iRcldn@Be praséhck 8f 8fp R§OAMe Such as
~for detecting variation in illumnance distribution of illumnation |ight,
but is not usafanin thebirdst datd dbigindd by erednueation wsimg thapcsletef mined hiresheolhs

reflected by a plyrality of rtions.ln.a s | redion suych as a region
where chip %K% T depgndente pomhine warii 1L B FERm 416 Ught PEPdeCé%HfBY‘Q?de a dynani ¢
t hreshol d a 2 I : he
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of the chip are different fromeach other, and where the chips are
scat t 80i ngl presensk iapdthetnoswse of Gihe are reprgneted eeeryjtimeceash chipPas swudtedvat t he
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| NVENTI ON P%Mag PrdRles g’@eh/ﬁge%irﬁb@t Itmdtgél states of chips 2.
Here, the following means may be used to solve the above described problems.
The first means is a shading correction. However, the shading correction is useful for
15 detecting differences in luminance between light beams reflected by a plurality of
portions in a large region, such as for detecting variation in illuminance distribution of
illumination light, but is not useful for detecting differences in luminance of light beams
reflected by a plurality of portions in a small region such as a region where chip 2 is used
as aunit. The second means 1s, for example, a dynamic threshold method such as a
20 dynthresh method. However, even when the dynamic threshold method 1s used, it may
not be possible to detect a chip in cases such as where the inclination of the substrate
and the inclination of the chip are different from each other, and where the chips are
scatteringly inclined to each other. Therefore, it cannot be said that the dynamic
threshold method is always useful.
25 Patent Document 1: Japanese Patent Laying-Open No. 2003-296733 (page 2, Fig. 1)
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

An object of the present invention is to provide a method of inspecting mounting
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An object of the present invention is to provide a nmethod of inspecting
nmounting -3 1 states of electronic conponents, capable of easily and
accurately obtaining in a short tinme all of detection results of individual
el ectroni ¢ conponents, indicating whether or not each of a plurality of

el ectroni c conponents to be nmounted at predeterm ned positions on a
substrate is actually nmounted at the predeterm ned position. 5 MEANS FOR
SOLVI NG THE PROBLEMS I n order to solve the above described problens, a

met hod of inspecting nounting states of electronic conponents according to
an aspect of the present invention, is a nethod of inspecting nounting
states of electronic conponents, for inspecting whether or not each of a

plurality ofa®l8riit@fink @@ﬁmﬁ@ﬂ@,te?apme BEcAIY M PsEcatatd 668InRIgTh 3/F0A0
positions on a substrate is actually nmounted at the predeterm ned position.

I n this mettod all phdetectamaegits ob mdediurhe edtodniovamgpretBpadicatingbydtinirrg | mage
i nformation of aﬂs bstr?te on which a plurality of electronic. conponents
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regi on recogni zed as COrrespon tot ronic conponent on the basis

of t hesbi naMEAteS FORSSOL VINGATHME WRIOBIgGSE! d val ue by changi ng the
“predeterm ned threshold val ue; obtaining new binary data by binarizing the
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t he tent ati yenqireasgtesitepluadityosf. electronic components to be mounted at predetermined
10 positions on a substrate is actually mounted at the predetermined position.
In this method, there are performed the following steps of:
obtaining image information of a substrate on which a plurality of electronic
components are to be mounted;
obtaining binary data by binarizing the image information by using a
15 predetermined threshold value;
obtaining a tentative presence region recognized as corresponding to the
electronic component on the basis of the binary data;
setting a new threshold value by changing the predetermined threshold value;
obtaining new binary data by binarizing the image information by using the new
20 threshold value;
setting the new binary data as the binary data in the step of obtaining a tentative
presence region;
obtaining new tentative presence regions recognized as corresponding to the
plurality of electronic components on the basis of the new binary data; and
25 combining the new tentative presence regions with the tentative presence region.
Further, in the present method, a loop having the step of setting a new threshold
value, the step of obtaining new binary data, the step of setting new binary data, the step

of obtaining new tentative presence regions, and the step of combining the new tentative
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Further, in the present nethod, a | oop having the step of setting a new
threshold value, the step of obtaining new binary data, the step of setting
new binary data, the step of obtaining new tentative presence regions, and
the step of conmbining the new tentative -4 1 presence regions, is repeated
by a predeterm ned nunber of times. Thereby, in an inmage of a plurality of

el ectroni c conponents nounted on a substrate, even in the case where there
are differences in |um nance between |ight beanms reflected fromthe

el ectroni c conponents, it is possible to obtain all of detection results 5
of the individual electronic conmponents, indicating whether or not each of
the plurality of electronic conponents is actually nounted at a

predet erm NEds@Rs o A, is PRl BY oGEdbicrilindd RinjtlePbt fighedf threshold val ues

(THL to TH4). Furt In‘the cas ere a nunber of el ectronic conmponents
are nounted on aThetblpt, imiireimagt of 8 p@sly bf eletteortorgrhinenid mountdingcs i on of
mounting states of the electronic conponents in a shorter tine as 10
conpar ed wi subs@atRegv§Bdn thecasesklryn ther neetdiferpnces srlumingner beiwegndaghypeanef t he
-electronic 0 ents on the substrate.every.tinme each of . the el ectronic
component s T0eHBhARBLTS Eckos SBRIR e Bl Grro ) Res oSG o
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~aspect of the present invention, is a nmethod of 1nspecting nounting ™ 15
states of ebfdestmmiccongmpente it astuaflp mountedeat b ipngiewmtned podtiomdty wagleadf a
plurality of _electronjc con‘gonenté_aflo be nount ed at_rh&rﬁedet erm ned positions
on a subst r 8f eplugalityeh thepsheld yalyes dd e THE). plagdee EASCHBRSTE AHHMDER, ¢ hi s
met hod, the erf ' S. 4 ai ni ' e
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information of a substrate on \ a prarality of “electroni _ _
are to be npipdcBen ooBboahtitg@attd kY eldetdnibYopdiihiszh AGhé@ tintege | nf ormati on
by using a predeterm ned threshold value; obtaining a tentative presence

r egi oA0r ecogempared with@onethephton déaognizmgtthepresence and the posture of the electronic

components on the substrate every time each of the electronic components is mounted at
a predetermined position.
Further, a method of inspecting mounting states of electronic components
according to another aspect of the present invention, is a method of inspecting mounting
15 states of electronic components, for inspecting whether or not each of a plurality of
electronic components to be mounted at predetermined positions on a substrate is
actually mounted at the predetermined position.
In this method, there are performed the following steps of:
obtaining image information of a substrate on which a plurality of electronic
20 components are to be mounted,
obtaining binary data by binarizing the image information by using a
predetermined threshold value;
obtaining a tentative presence region recognized as corresponding to the
electronic component on the basis of the binary data;
25 setting a new threshold value by changing the predetermined threshold value;
obtaining new binary data by binarizing the image information by using the new
threshold value;

setting the new binary data as the binary data in the step of obtaining a tentative
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el ectroni c conponent on the basis of the binary data; 25 setting a new

t hreshol d val ue by changing the predeterm ned threshold val ue; obtaining
new binary data by binarizing the inage information by using the new
threshol d value; setting the new binary data as the binary data in the step
of obtaining a tentative -5 presence region; obtaining new tentative
presence regions recognized as corresponding to the plurality of electronic
conponents on the basis of the new binary data; and conbi ning the new
tentative presence regions with the tentative presence region. 5 Further,
in the present nmethod, the step of setting a new threshold value, the step
of obtaining new binary data, the step of setting new binary data, the step
of obtainin SQ§¥Gt%ﬂ$ative presence regions, and the step of conbining the
new tentative {etce regions, are repeated until all of detection

resul ts of indi vhstemingGlxAentafieh ﬁr@@én@@re}(%}ﬁis h€dogni2éd E‘@éor%ﬁ&hcﬁ’ﬁg fohge pl urality
e

of electronic conponents is nounted at e predeterm ned 10 position are
prepar ed. Fpiutdligr of dlevtiohs cowtphoehtodn thedpeis bf thy mpuntdrmdatst aiides of el ectronic
conponents according, resent invention, in the above descriped

t th
i nspection met hof¥mo! ‘“ﬁgli‘ﬁ “eg‘h‘rgg?ﬂﬁ? BresencaEcH seuth By IPHREAPITGCGeBIon.
decreaging the tpp Oih(i!hev el %t@dp{hﬁ?%e&f%@iﬁ a %WQHF&Ehdl@.vE}U?, tRe &9 of
1d val ue. h or other o s, fe

“setting a new thresho e goi ng an j ec Btures,

aspect s andofsbigining@es bidary Hfta phesepiof séttivgnéw binami data, becas® ofMBiginmppar ent
fromthe follow ng detailed description of the present invention, when
taken in coRfwRNAtYA Prgselrerpgions e P carbiiinggibe nBRItERADESBRITE ON OF

T, DOV 0 b ARt R R D LAAELY,
view al ong bAgod daBi€of the plubalfty 8f elddtnic &IHPYInBfks MOHBE B at 1BE BEcRtephintie
el ectroni c conponents;

10 position are prepared.

Further, in the method of inspecting mounting states of electronic components
according to the present invention, in the above described inspection methods, a new
threshold value is set by increasing or decreasing the threshold value by a predetermined
amount in the step of setting a new threshold value.

15 The foregoing and other objects, features, aspects and advantages of the present
invention will become more apparent from the following detailed description of the
present invention, when taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1(A) is a plan view showing an image of a plurality of electronic

20 components mounted on a substrate;

Fig. 1(B) is a sectional view along the line I-I in Fig. 1(A), showing mounting
states of the electronic components;

Fig. 2(A) is a sectional view along the Iine I-I in Fig. 1, showing mounting states
of chips;

25 Fig. 2(B) 1s a figure showing a luminance distribution along the line I-I in Fig. 1;

Fig. 2(C) is a figure showing detection results of the respective chips in the case
where image processing is performed by using four kinds of different threshold values

on the basis of the luminance distribution;



Fig. 2(A) is a sectional viewalong the line I-1 in Fig. 1, show ng nounting
states of chips; 25 Fig. 2(B) is a figure showing a | um nance distribution
along the line I-1 in Fig. 1; Fig. 2(C is a figure showi ng detection
results of the respective chips in the case where inmage processing is
performed by using four kinds of different threshold values on the basis of
the lum nance distribution; -6 Fig. 3(A) is a sectional view along the |ine
-1 in Fig. 1, showing nounting states of chips; Fig. 3(B) is a figure
showi ng a | um nance distribution along the line I-I in Fig. 1; Fig. 3(0 is
a figure show ng the way the respective chips are viewed in the case 5
where the image processing is performed by using four kinds of different

threshol d val uesipagay istsebtiénal vigwadpethaiifid I-1 Blik ON;shbwihg rdduling States

sectional view along the line IV-IVin Fig. 1, showi ng nounting states of
chi ps; Fig.of4#hy, is a figure showi ng a |uninance distribution along the line

V-1V in Fig. O, is a ure sho o of the
respective chi pgr'og #(PEE‘Q"C%’& %WP%aE ”?%&Etm‘%@@@& étt’er @“ep];f‘f’cuﬁﬂgréd

using four ki ndsg;ofs fsfaeﬁg%ﬂé sﬂﬁlﬁgmlﬁay tYl éctiQ/Q cﬁlﬂg’aﬁéa\%é\?e&fl thd \&ise

| um nance distribution; Fig. Is a owc show ng a net hod
|nspec5|ng~wbunﬂwngmgeﬁme&wmg1s¢5REME¢bynmngﬁnmmﬁMH©mﬂﬁﬁpﬂmﬂﬁeﬂBdiby a

" computer, according to Enbodinent 1;  Fig. 6 is a flow chart showng a

met hod of i‘ﬁ’@&é@ﬂﬁe @nﬁb@JWmm@cgélétr@gtl@m el ectroni ¢ conponents performed by

t he conputer, r di 7 Is,a f.lgure shovmnga
relati on of the rrﬁgf}? %r W%F%Iha? 18?‘%%5‘}% t{hﬁzme W'&ygggfgné f’}}?“fl?émﬂl%w Eharts
shown in FigateOofdhhsFi 9- 6, to a camera and an illumnator. 20 DESCRI PTI ON
OF THE REFERENCE SI'GNS 1 substrate, 2 chip (el ectronic conponent), 3 visual
field, 4 adhesi dngnBbera figure showmg a luminance distribution along the line IV-IV in Fig.

10 1;

Fig. 4(C) is a figure showing detection results of the respective chips in the case
where the image processing is performed by using four kinds of different threshold
values on the basis of the luminance distribution;

Fig. 5 1s a flow chart showing a method of inspecting mounting states of

15 electronic components performed by a computer, according to Embodiment 1;

Fig. 6 is a flow chart showing a method of inspecting mounting states of
electronic components performed by the computer, according to Embodiment 2; and

Fig. 7 is a figure showing a relation of the computer which perform the
processing in the flow charts shown in Fig. 5 and Fig. 6, to a camera and an illuminator.

20 DESCRIPTION OF THE REFERENCE SIGNS
1 substrate, 2 chip (electronic component), 3 visual field, 4 adhesion member,
C11 to C44 chip (electronic component).
BEST MODES FOR CARRYING OUT THE INVENTION
[Embodiment 1]
25 Embodiment 1 of a method of inspecting mounting states of electronic
components according to the present invention will be explained with reference to Fig. 1
to Fig. 5, and Fig. 7.
Note that the detection results of respective chips in Fig. 2(C) and Fig. 4(C) are
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Cl | to C44 chip (electronic conponent). BEST MODES FOR CARRYI NG QUT THE

| NVENTI ON [ Enbodi nent 1] 25 Enbodi ment 1 of a method of inspecting nounting
states of electronic conponents according to the present invention will be
explained with reference to Fig. 1 to Fig. 5 and Fig. 7. Note that the
detection results of respective chips in Fig. 2(C) and Fig. 4(C) are -7
expressed by a signal level "0" or "1". The signal level "1" indicates that
"the presence of reflected light" is detected when a threshold value is
used. Further, the detection results shown in the first stage to the fourth
stage in Fig. 3(C, indicate the presence or absence of the chips for one
row along the line I-I in Fig. 1(A), when each of four kinds 5 of different

threshol d vaidiesed By ¥5igfal 1A URldrY1" duthel RoraliRvdINf ¢ iﬁﬁf&%s Har tihe ph%fexlxc%(:t ed
| i ght beans received fromchips 2 adjacent with each other in the Y

direction, etweleatd bght?lsrrhgec‘eqdpdwm adbreblold galoe deused deFurilrer tthe defectiianect i on or

as being joi ned wth tﬁ'&f acent chip in the Y direction. In Fig. 1(B),
Fig. 2(A), FSHlts s ﬁﬁrjgstag&(tﬁ)the foHeh stage &n Figs YKot indisnly tagpiapence or st at es
i n_whi ch 'naﬂ;;aﬁce' Jﬁgﬁfc]ﬁ]{)s 8 dh 2t Yol o813 TR BL R BURSIFERL s 1 her e

are differences in nance re chips are to be

nount ed on ofdiEefeheiheesholdvalueh R L@écat Q@‘ctﬁi]@\/\ﬂuéibthBﬂﬁﬁeﬁde%f&l%reﬂé&i@de are the
"followi ng problens in conparison with an i deal state in which chi ps 2 are

hori zont al | yghtrhgmnewcewed fremfdhipts 2 adgacentswithf eash oter suthst¥ direction, édshehiphat t he
nount i ng st te of chi

corr esponds Wytaiqgeqr&ggpmg g\’,‘@#r\?&]%% é‘l%%ﬁ'%%Brgs Eﬁg%ioérlf ‘Hﬂ'n G5 QJ?‘F B(A).

The first pgg |n?me'\5dlrrél%br10h'p C32 in Fig. 1(B), Fig. 2(A) and Fig. 3(A) and
chip 12 in Fg. 4(A) are mounted in an inclined state with respect to the

mai n surface of IisEigst(Bat Bigl2(AjhBigs®@gndd Pigobl £mthese hitatspecbety sioenl i s
war ped so as to be convex in the 20 central portion, as shown in Fig. 1(B),
Fig. 4A0a) , stategin ghish imthg impgp ofplumplity gb hips £ engunied on substrate 1, there are

differences in luminance between the regions where chips 2 are to be mounted on
substrate 1. In the states shown in these figures, there are the following problems in
comparison with an ideal state in which chips 2 are horizontally mounted on the flat
main surface of substrate 1. Note that the mounting state of chip C33 shown in Fig.
15 1(B), Fig. 2(A) and Fig. 3(A) corresponds to the ideal state in which chip 2 is mounted
on substrate 1.
The first problem is that chip C32 in Fig. 1({B), Fig. 2(A) and Fig. 3(A) and chip
12 in Fig. 4(A) are mounted in an inclined state with respect to the main surface of
substrate 1. The second problem is that substrate 1 is warped so as to be convex in the
20 central portion, as shown in Fig. 1(B), Fig. 2(A) , Fig. 3(A) and Fig. 4(A). Specifically,
on the outside from near the center of chip 2 {chips C31 and C11) in the leftmost
column, substrate 1 1s greatly deformed so as to be lowered more greatly toward the
outside. Further, on the outside from near the left end of chip 2 (chips C34 and C14)
in the rightmost column, substrate 1 is slightly deformed so as to be positioned on the
25 lower side toward the outside. The third problem is that chip C13 to be mounted on
the predetermined position is not mounted, as shown in Fig. 1(A) and Fig. 4(A).
In the present embodiment, whether or not each of plurality of chips 2 to be

mounted at predetermined positions on substrate 1 is mounted at the predetermined



on the outside fromnear the center of chip 2 (chips C31 and C 11) in the

| eftmost colum, substrate 1 is greatly defornmed so as to be | owered nore
greatly toward the outside. Further, on the outside fromnear the left end
of chip 2 (chips C34 and Cl14) in the rightnost columm, substrate | is
slightly deformed so as to be positioned on the 25 |ower side toward the
outside. The third problemis that chip C13 to be nounted on the
predeterm ned position is not nmounted, as shown in Fig. 1(A and Fig. 4(A).
In the present enbodi ment, whether or not each of plurality of chips 2 to be
nount ed at predeterm ned positions on substrate 1 is nounted at the
predetermned -8 position is inspected by perform ng i nage processi ng on

the basis oOjosfti it MBERISNEWRIoAminE ifagelfrbessifik balthe bddisreR: i%a#e sRodm B 5, a
command signal is transmtted to a canmera 50 "and an il lum nator 60, as
shown i n Filgg WA)ThErsbip,step 31 iphtig. Peampimmandisignealds framsmitted tomtanatrat060. The

emtted light beamis reflected by_substrate 1 and chips 2, The 5 reflected
li ght beans2a2 ‘@‘H&‘&?ﬁ"ég&b’;ﬁ shiteFigo” Tﬁ%qr@tayﬁ%sﬁ*al&énmmt}ﬁ&t YR of
plurality o j : . ' ' : ra . The

i mage inf oﬂ(rll‘rlr%ﬁag}z 6§C(r:1rg?i ?gﬁﬂggqﬁgyrr%r%g{l&%@%ﬁ%ﬁ%@#ﬁ??ﬁ}r?r(]y%lgﬁ%% legetOri bution

shown §n Fi gflected Biht dogn$irg ac@iBY b?mdmbfhesd.urﬁh&a&b@,einmigsﬁnfbxbmﬂtioﬁrmfshom in
"Fig. 4(B). Note that the inmage information is once inputted into a RAM

( Random Accelysliteefehips 2gnountadoosibginater] i3 acgiigdmy cametiag0. 7 The mageaner a 50.
Conput er 10. which is a. eral type ,has .a ,ROM (Read .Onl nor. CPU
(Contral Prigawefin Soqhired B tfeert N SreisdES o FoHabe® Enptiidy S0Pkt 1 n i g.
7 outputs a)@8taeFi0nHeaH!the RiniddiBe BEEHEN6L sRfwPRIERS 4(B) atNa8hat the

pr edet er mi ned "posi t1ons on substrate 1 and a determ hation result of whether
or not al lintage iformpsioofs encprigpitted 1o e RrbnRaddah Alchess piedetyeoim ned

positions, to a display 15 device 100 shown in Fig. 7, and display device
100 di8pl aysommueen sihows 1o Kiga 7 fonbeamera $her epmpatler i1 @ whichgsa gemrd tyf  an
operator to.re i i i r | f th nt i at es of

el ectronic }éabsr?p_clgggin seaé):gﬁl \])f I(e}l\%gﬁéht ﬁgus@r%ﬁté%l %Pceéflg%%ﬂﬁé%%el 00 shown in
Fig. 7. NeXfurtheR cingitepa0isRowh éh Fig, 7 60t £detddiod 2bsukt At IRSprasdnbE 8pEppd val ue

TH1 on the

2 at the predetermined positions on substrate 1 and a determination result of whether or
not all the chips of a product are mounted at the predetermined positions, to a display

15 device 100 shown in Fig. 7, and display device 100 displays the results on a screen.
Therefore, 1t 1s possible for an operator to recognize the inspection result of the
mounting states of electronic components by viewing the screen of display device 100
shown in Fig. 7.

Next, in step S2 in Fig. 5, computer 10 calculates a threshold value TH1 on the

20 basis of a gray value in the image information by using a program stored in the ROM
and a calculation function of the CPU. Further, the CPU binarizes the image
information stored in the RAM by using threshold value TH1.  Thereby, binary data
based on the image information are acquired. The acquired binary data are temporarily
stored in the RAM.  In the following, it is assumed that in any embodiment, various

25 data, threshold values and extracted regions are temporarily stored in the RAM of
computer 10, and various arithmetic processings such as binarization are performed by
the CPU. First, in the present embodiment, binary data are acquired by using lowest

threshold value TH1 among four threshold values TH1 to TH4 shown in Fig. 2(B) and
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20 basis of a gray value in the image information by using a program stored
in the ROM and a cal cul ation function of the CPU. Further, the CPU

bi nari zes the image information stored in the RAM by using threshold val ue
THI . Thereby, binary data based on the inmage information are acquired. The
acquired binary data are tenporarily stored in the RAM In the follow ng,
it is assuned that in any enbodi nent, various 25 data, threshold val ues and
extracted regions are tenporarily stored in the RAM of conputer 10, and
various arithnmetic processings such as binarization are performed by the
CPU. First, in the present enbodi ment, binary data are acquired by using

| owest threshold value THL anong four threshold values THL to TH4 shown in

Fig. 2(B) apgd 38 FNGte BhBh thd\etent BAboditheht erdthRIFAE vEITROSH ARAL 1o dabif
t hreshol d values "adj acent to each other anong four threshold values TH1 to

TH4 ar r angedthemarhdmgsfoor theeshbldwaiuas di¥lfterlBi errar(ged) trathisdirflérerasa @ &) ffenénca

predeterm ned sten val ue, Further, in the present enbodi nent,  the imge
i nf or mat | onqugaltsﬁlﬁea?re%ef piredeteripingd step maleg hofwthes p g pregent embgdimenter ¢ 5

“instead of l. ! g . T, i val ue, a
pr edet er m nglg lﬁ%@étoqgﬁéﬁggpghg% @e@&%&%ﬂg&g? 8@%%41“?1%% méﬁay al so
be used as inkRa®shedichlatiak Weredhdld vANGXTH 1idh thE BRisHT thdgfay Jalue, a t he CPU
"performs segnentation of the binary data which are acquired in step S2 and
t enpor ar i | ypretletremmingdiomsst tRyevhold walue hehighis starké i the ROMpinay alls¢ by usdd asegi ons
extracted ar}% Szt regli;lg_F he RAM As shown in the uppernost stage in Fig.
2(C), when IHFBEKo e e THL is used, all the three chips of chips C31 to

33 are i ncl udednely th &l §Pin BE! SMOLPE! AARkm! Bbflentation of Hiltificpbgpal | evel

"I" is indicated 1nh a region approximtely corresponding to the size of
chip C34. Asshhavadqoirédi steppfamibisinpstaadyestored fm the RBAXA) and fhesebp @akesna vi ews
the image grasped by the CPU, these 15 nean that the person can view one

br i ghtOf magBlugpisy ekiepapeextractndrand stater Wghe BAMe Aqpve ind§e BPPSMOsthi ch chi ps
a1 L0 T2 88 bR TG 305 RS e RRER P e « 1«
be mount ed. €33 are included in a large region of signal level 1", while signal level "t" is indicated
in a region approximately corresponding to the size of chip C34.  As shown in the
uppermost stage in Fig. 3(C), if a person views the image grasped by the CPU, these
15 mean that the person can view one bright image approximately corresponding to the
whole region in which chips C31 to C33 are to be mounted, and one bright image
approximately corresponding to the size of chip 34 in the region in which chip C34 is to
be mounted.
Further, in step S3, the plurality of extracted regions (the region corresponding
20 to chips C31 to C33, and the region corresponding to chip C34) are divided into regions
(hereinafter referred to as "the chip tentative presence regions") that it is recognized by
the CPU that chips 2 are mounted on substrate 1, and regions recognized by the CPU as
other than the chip tentative presence regions.  This division is performed for the
plurality of regions extracted by the segmentation, by using height (in the Y direction in
25 Fig. 1), width (in the X direction in Fig. 1), a shape factor, and the like. Thereby, the
region corresponding to chip C34 can be acquired as a chip tentative presence region.
This means that it was recognized by the CPU that chip C34 is mounted at a

predetermined position, in other words, that the CPU detected that chip C34 is mounted
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Further, in step S3, the plurality of extracted regions (the region
corresponding 20 to chips C31 to C33, and the region corresponding to chip
C34) are divided into regions (hereinafter referred to as "the chip
tentative presence regions”) that it is recognized by the CPU that chips 2
are mounted on substrate 1, and regions recognized by the CPU as other than
the chip tentative presence regions. This division is perfornmed for the
plurality of regions extracted by the segnentation, by using height (in the
Y direction in 25 Fig. 1), width (in the X direction in Fig. 1), a shape
factor, and the like. Thereby, the region corresponding to chip C34 can be
acquired as a chip tentative presence region. This nmeans that it was
recogni zed thpl%dgg%lhg@%ﬁmnp C34 is nmounted at a predetermnm ned position,
in other words, that the U detected that chip C34 is nounted -10 at the

pr edet er mi ned poHetej mrfig Fetoekigi 4) itFik gxprsstd bfFh germd | impbssitde"akgir'edseer by a term
“inmpossible” that "whether or not a chip.is nmounted at a predeterm ned

posi tion caMMétC wsa&@@d@aa Pf@?tqfﬁéleépﬁéiﬂon pmat b‘F ﬁetF’Ftsd 2 Qrothgiogiera, it is

exoressed Dy bOS B0TS0Th bRled By LR RBAT I P S oREE ]
mount ed at  preBEreAFh&T FOSRRM" PARIi{ 1's@ﬁpress€&'%ﬁ%rm tahSericeT fRaPfa chipR@ssi bl e”
"means that "it is inpossible to decide ether or not a chip is nounted at

a predet er ninpeniep ok prledetexmm@momtayxbe Fepheactbe bermeoft "empossible” mrdecihaett .
Further, the.term ?ﬁf m t}@ t hat "it IS i 055|68Iet0 determ ne
whet her or HJPPESY e§ ﬁﬂii‘ﬁf HO%’t‘ma{l %‘f%‘&@f‘%ﬁnm fed pr iPgspion’ and may
be replace by ga nSI f?ifze }'%&HW»T " cﬁ\é?:?@ed“ ' ’Fégfh%{:’ tiéer i JF G CPo§s1blhhﬁih

; e | ust

tentative preserc glon ach|re in step i's conmbi ne

pr ecedi ng cmap“ltsrmhﬁmssm fordessemie wieghedor Gbed ehip&f heuntedites predeterntinas "t he
old chip tentative presence reglon ") anDn t he al ready acquired chip
t ent alPve W@éﬁhc@drf@@ﬂéﬁﬁplaﬁ? Y heeropd "p QOH@ RAM so that a new chip

s ance r oot oo BRETST T iR o R feoldi Presticelredih Beiis B Sho oy
that a chi plslo%nméawﬂl tﬁé‘ﬁfshﬁrei@é&fiﬁé A RauakDBbrdsnce By PRI SARP ALY
presence regions acquired up to this tine. instep S4 at th

to as "the old chip tentative presence region”) among the already acquired chip tentatlve
presence regions, by the CPU in the RAM, so that a new chip tentative presence region

15 is acquired in the RAM.  This new chip tentative presence region includes all the
regions that it is recognized by the CPU that a chip is mounted on the substrate, that is,
the chip tentative presence regions acquired up to this time. Note that in step S4 at this
time, no old chip tentative presence region exists, and hence the region corresponding to
chip C34 is acquired as it is as the new chip tentative presence region in the RAM.

20 Next, in step S5 in Fig. 5, the threshold value is changed by the CPU, so that a
new threshold value is set in the RAM.  Specifically, lowest threshold value TH1
among threshold values TH1 to TH4 shown in Fig. 2(B) and Fig. 3(B) is changed to
second lowest threshold value TH2.

Next, in step S6A in Fig. 5, it is determined by the CPU whether or not the

25 number of times of the loop has reached a predetermined number of times (N times).

In the present embodiment, the image information is binarized by using all of four
threshold values TH1 to TH4, and hence the predetermined number of times N is set to

3. Further, at the time point when threshold value TH1 is changed to threshold value
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time, no old chip tentative presence region exists, and hence the region
corresponding to chip C34 is acquired as it is as the new chip tentative
presence region in the RAM 20 Next, in step S5 in Fig. 5 the threshold
value is changed by the CPU, so that a new threshold value is set in the
RAM Specifically, |owest threshold value THL anong threshold values THL to
TH4 shown in Fig. 2(B) and Fig. 3(B) is changed to second | owest threshold
value TH2. Next, in step S6Ain Fig. 5, it is determ ned by the CPU whet her
or not the 25 nunber of tines of the | oop has reached a predeterm ned
nunber of tinmes (Ntines). In the present enbodinent, the imge information
is binarized by using all of four threshold values TH to TH4, and hence

the predet erpbngd niHBRES! tRhestdfRSIobp ii§ze§@,tanH(P1en% affel [t i REogifedbiqnd | M POI Nt
when threshold value TH 1s changed to threshold value -11" TH2, "t he nunber

of tines of CPhiehhtabpnimsbaerfoineanttiedoqgeisakt dired, thd grocesiagim #eplShbys t he  CPU
that the nunber of tinmes of the loop is not three, the processing in step S2
is perfornBeforRedt in step S2 (second tinme) in Fig. 5, the image

Usi ng ehanged t nanst el 7 GRHG IO TIER, Beluds RARHEERIRMIT S\ nt
i mage i5nf or p@uired iddt&p BT hbifiRited By tHRECTRAM, uNﬁ%khadg@d sredhofdvalkegnd tinme) in

"Fig. 5, new binary data acquired in step S2 second tine) are set as binary
data in theThewby, Acpltunaay datg based oagho msaganefooraticmctre dequired inhibe RAWIby

erform ng segneptation o he new hi.nary .data,. As shown in,the second 10
gt age frogﬂhg t ’C§=I‘P$f’%.§3 %@Qdet&médn?@ésﬂﬁwa“@% aqqq?‘r?%”iﬁé%ﬂjgfboth t Wo
chi ps C32 re. i AN reqi ol 5 f 1t On
Che ot har niREordindidfe LS YRR, def B ORARAT OB Mkafhh oF s b Pfbacettin O, |

corr espondi tg RAM thepdrfogintigsegmentadincdt thdh@s bioddy dutsel CBeshame ih chebcomint ed,
respectively. As shown in the second sta(l;e fromthe top in Fi 3 C%, t hese

mean tiflat | FtagnEomthe tonge FihalChyvhendhresgld %alq%THﬂéwmd,@tlatvp@g@eh, 32he
o100 10, ERGES! 5 hANER o 1 BB A7 D BRIl 0
level "1" is indicated in two regions approximately corresponding to the regions in
which chips C31 and C34 are to be mounted, respectively. As shown in the second
stage from the top in Fig. 3(C), these mean that if the image grasped by the CPU is
15 viewed by a person, the following image is viewed. The image is viewed as a
combination of one bright image approximately corresponding to the whole of the
regions in which chips C32 and C33 are to be mounted, and two bright images
approximately corresponding to the sizes of chips C31 and C34, respectively, in regions
in which chips C31 and C34 are to be mounted.
20 Further, in step S3 (second time), the plurality of extracted regions (two regions
respectively corresponding to chips C31 and C34, and one region corresponding to
chips C32 and C33 as a whole) are divided into chip tentative presence regions and a
region other than the chip tentative presence regions by the CPU.  Thereby, it is
possible to acquire the two regions respectively corresponding to chips C31 and C34 as
25 new chip tentative presence regions in the RAM. This means that it was recognized by
the CPU that chips C31 and C34 are mounted at predetermined positions, in other
words, that the CPU detected that chips C31 and C34 are mounted at the predetermined

positions.
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regions in which chips C32 and C33 are to be nmounted, and two bright inmages
approxi mately corresponding to the sizes of chips C31 and C34, respectively,
inregions in which chips C31 and C34 are to be nounted. 20 Further, in
step S3 (second tinme), the plurality of extracted regions (two regions
respectively corresponding to chips C31 and C34, and one region
corresponding to chips C32 and C33 as a whole) are divided into chip
tentative presence regions and a region other than the chip tentative
presence regions by the CPU. Thereby, it is possible to acquire the two
regi ons respectively corresponding to chips C31 and C34 as 25 new chip
tentative presence regions in the RAM This neans that it was recogni zed by

the CPU that Ch'Né(t,Qﬁ%tegpm @&%na&iaaem%.esi tA¢ chp edeitRe Prélefetesivhs ons, in
other words, that the U detected that chips C31 and C34 are nounted at

t he predet eacrilingsdin spEpsS3t (senead timk) afesombined ittethe 8ii ¢hip toorediive iprasgnden Fi g. 5,
the chip tentativ resence regions acquired in step,.S3 (second tine) are
conbi ned mf?&OPﬁéﬁ'&ﬁ’n‘ﬂ‘c@h?%&@bﬁ?ﬁ‘w@e t?ﬂtg‘é‘@rﬂfésen?ee@g’&ﬁ 1 #9HEY RAMIS B8t hat a
new chip te i - 20 i i fred. A chl ive

pr esence cap P BRSERE fod b NGB A G el B Bl o I HOE PR, “Br 5

that the chhg the chipinheshedot iR ssbifskd, aha is, el alie dhp tedlativé bReseitepediomt at i ve
"presence regions acquired in the RAMup to this time. Note that 1n step S4
(second ti mERuised pRhasRAMBP to thifdtime gj Natedbatne sigp Adi(srgondtivh} P taB4inesxi st s as
the old Chitﬁ tentative resetnc%r(s% on.. Ther r.e gart\.e reegi ons_ .

cor r espondi 0§ TP LTSRN 1 hip L5y exists 4 i QI U {9RLative RFSRISS Te8i18Rt at i ve
presence regy Hins & : ( i i ¥ , eshol d
sl S A S T P T G e L el
RAM Speci ftentatiVeypresscorggidnowest t hreshol d val ue TH2 anong threshol d val ues

THL to TH4 shown in Fig. 2(B) and Fig._. 3&8% i s changed to third | owest
t hresh®l d val ue ¥em, in S5 (speopd dinegnFigs &b threshald) valyg igplpngsd by thej g

det or i ned $6¢ Uetal p09 rbdiBia BRITRS uR AT 380l 109K f9ist 2ched 2

pr edet er m ned hunber
threshold value TH2 among threshold values TH1 to TH4 shown in Fig. 2(B) and Fig.

3(B) is changed to third lowest threshold value TH3.
Next, in step S6A (second time) in Fig. 5, it is determined whether or not the

15 number of times of the loop has reached a predetermined number of times N (N=3).

At the time point when threshold value TH2 is changed to threshold value TH3, since
the number of times of the loop is one, after it is determined by the CPU that the number
of times of the loop is not three, the processing in step S2 is performed. In step S2
(third time), threshold value TH3 is used.

20 Subsequently, the loop from step S2 to step S6A shown in Fig. 5 is repeated
until the number of times of the loop becomes three. In the case where the number of
times of the loop is one as described above, and where the processing in step S2 (third
time) is performed again, threshold value TH3 is used. In this case, in step S3 (third
time), as shown in the third stage from the top in Fig. 3(C), the image of chip C31

25 becomes too small, so that it 1s impossible for the CPU to detect chip C31.  On the
other hand, the CPU is capable of continuously detecting chip C34 as chip 2 mounted on
substrate 1, and further becomes capable of detecting that chips C32 and C33 are

mounted on substrate 1. Further, the regions corresponding to chip C31 and C34 exist
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At the tinme point when threshold value TH2 is changed to threshold val ue
TH3, since the nunber of tinmes of the loop is one, after it is determ ned
by the CPU that the nunber of times of the loop is not three, the
processing in step S2 is perforned. In step S2 (third time), threshold
value TH3 is used. 20 Subsequently, the loop fromstep S2 to step S6A shown
in Fig. 5is repeated until the nunber of tinmes of the | oop becones three.
In the case where the nunber of tines of the loop is one as descri bed
above, and where the processing in step S2 (third time) is performed again,
threshold value TH3 is used. In this case, in step S3 (third tine), as
shown in the third stage fromthe top in Fig. 3(C, the image of chip C31 25

becones t oaisshedll chiperthkile présense feipassi Dheeefbry, it fiep SPUHIA tighad) abé coipi p C3 1.
On the other hand, the CPU is capable of continuously detecting chip C34 as

chi p 2 noureatierpressnessiegignecarrespaeing ta ¢haps Gk 638 ang 434iAre combided withi ng

t hat chi ps 2 .and C33.are mounted on substrate 1. t her,, the regjons
corres ponditﬁé‘)ltdc?ﬂ?ﬁle’bta@ﬁ PIEIA CCIE ER“8ETePop3ng %& %‘H%Egﬁ &ng ﬁgﬂ . %@%W_e

- presence I eg.ans, thzhagﬁ&fs%ﬁr_esﬂdadﬁltg@@_c@gs CBRitg &3k iaFPoquirBfaCiiPrentapi0t at i ve
presence regions corresponding to chips C32, C33 and C34 are conbined with
t he ol& chippedeacd mpioueinpheBaMe Thginmass thar it eapdeadirmged by dri@RU €21 and C34
"in the RAM  Thereby, the regions corresponding to chips C31 to C34 are
acqui red aschisiGs Itleitd4tars monntsd aspicdeeragehprsitions iR @tRAMOrdhthat ie%dts t hat i t
was determ t oY% [ 0 e t o

predet er m n%gﬂ%ﬁe@gqyttpgﬁs, i %th‘%g%e@vxtgfcasﬁ ;ng #é’tu%%tﬂ a%hse ﬂg%{?%rﬁﬁréegi p@ﬁ't‘toﬂse' CPU

that chips TRlist B step/SAltRirdBme] @fndihrdsheldRaRE ey, i 5 aekeBI@8 itfhid @MShips That i s,
in step S4 (third ti nef(usi ng {hreg'??ﬁ)ld value TH3, it is detectedpthat al |

chips C31 ¢¥l ©3B4eare movatedadi thetpredaterprimdarosttionned positions. 10 Further, in
Lhe cgge where e aunber of LES, L e hook L8, 2 LS panduere the
stage {7 om THB S RAF e B2 GRS Lokl FEdn, AR B PR T ™t 1
addi ti on t olnahis padelinktepsSB (fhath iite), hegavasinithpfoasthBtage fiom theeoCAFigo det ect
chip 341n 3%((13()1} t%lé: i%?agge%f glrllllp %ﬁlﬁecg]nest tf(l)g s(rzltalrllei:nr addition to chip C31, so that it
becomes impossible for the CPU to detect chip 34 in addition to chip 31.  On the other
15 hand, it is possible for the CPU to continuously detect that chips C32 and C33 are
mounted on substrate 1. In this case, in step S4 (fourth time), the old chip tentative
presence regions corresponding to chips C31 to C34 are combined with the new chip
tentative presence regions corresponding to chips C32 and C33 in the RAM.
Therefore, the already acquired chip tentative presence regions (the regions
20 corresponding to chips C31 to C34) are not affected by the fact that the CPU becomes
incapable of detecting that chips C31 and C34 are mounted on substrate 1.
Next, with reference to Fig. 4, there is explained an inspection method in the
case where an unmounted chip exists among plurality of chips 2 to be mounted on
substrate 1. In the present embodiment, chip C13 is not mounted on substrate 1, as
25 shown in Fig. 1(A) and Fig. 4.  Further, in .the present embodiment, as described above,
the chip tentative presence regions are acquired by successively using threshold values

TH1 to TH4 in the loop from step S2 to step S6A shown n Fig. 5. In the following,

there are explained detection results of respective chips 2 in the case where each of
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15 hand, it is possible for the CPU to continuously detect that chips C32
and C33 are nounted on substrate 1. In this case, in step $S4 (fourth tine),
the old chip tentative presence regions corresponding to chips C31 to C34
are conbined with the new chip tentative presence regions corresponding to
chips C32 and C33 in the RAM Therefore, the already acquired chip tentative
presence regions (the regions 20 corresponding to chips C31 to C34) are not
affected by the fact that the CPU becones incapable of detecting that chips
C31 and C34 are nounted on substrate 1. Next, with reference to Fig. 4,
there is explained an inspection nethod in the case where an unnounted chip
exi sts anong plurality of chips 2 to be nounted on substrate 1. In the

present emipdiigdialu&TRI to $84iiguse@t nounted on substrate 1, as 25 shown in
Fig. 1(A) and Fig. 4. Further, in the present enbodi nent, as descri bed

above, the chi Fitsens alnqvwxemghesmmoaft@gp@mmlsw 8(Qcyhen ﬁmeﬂlyldwhméﬁél el y
using threshol d val u T t he fromstep S2 to step. S6A
shown in Fi4§ed.at1s PRSS %i%mf‘gt‘?%maﬁgﬁp IQH%V‘QUQFE °§>§B?%§%%§ d‘g{r@@f iR BSul ts of
" respective i ygp%r thr ues THL to
TH4 is used((::hF%hr:asc212 Eggﬁs g\%gﬁf% I%%lggg? gztﬂ 1?5‘{]5256 |§§é|;?l}8pe Xt?gc) when
thresh®l d vimpussibldth desect titae che tinio dhipspesibbhted ba sdiedted 1.t Hairthehiipthd4 i s

"mounted on substrate 1. Further, two chips d i and Cl2 are included in a
| arge regi gmagg respgpzad tyebe CPUIIS viewed beraieeson; in the regianip adushihe €63 et ect

h h chi b

IR R L L Rt Gt L A SR
13 is to hge m&%ﬁqeq,de%wemh@:1&%@&@&% Rk éd@@#nbﬁﬁ‘ﬂ cmah cﬁcﬂﬂ%d thdgurkgbt hal f
is brightly viewed, but | eft-hand side of chip C 14 between the left

edge porti o sofstmats b1s®eﬁ34br@mytvkwveslus f:ampared)fwxﬁubsrlghatt—lmnﬂi sids of ehip (Birdi ght | y
V|evved as cgnpared th the ri nd side of chip C 14, 1 reby, in the
regi ol?i n wHieEshYeHit EA C (EEH; 18 "‘fhé)cq'bé‘ Fh@l?hﬁéﬂ et“l'fémgfidg ISlgnéK/léYe?SP]le

eft- hand siflgRPGAIESomk: » PR Bh@IRI LKL AlhANS gl zhond si de

becones ore It is |rrpo o det WhEther OF not chi p C13
i's nounted m:réfbﬂ@snﬁsalhq;o&.slblemeéte&tytxrhemw@r hbthﬂﬁ]h@hghs\lrﬂbmeﬂr oh substrteed, it is

possi bl e to acquire a region

Thereby, when threshold value THI is used, it is possible to acquire a region
corresponding to chip C14 as a chip tentative presence region.

15 Next, as shown in the second stage from the top in Fig. 4(C), when threshold
value TH2 is used, it is possible to detect that chip 11 1s mounted in addition to chip
Cl4. Further, the signal level of the large region including chip C121s "1".  Therefore,
it is impossible to detect chip C12.  Further, in the region in which chip C13 is to be
mounted, the signal level is "0".  Therefore, it is possible to detect that chip C13 is not

20 mounted on substrate 1. Thereby, when threshold value TH2 is used, it is possible to
acquire regions corresponding to chips C11 and C14 as chip tentative presence regions
in the RAM. The chip tentative presence regions corresponding to chips C11 and C14
are combined with the old chip tentative presence region corresponding to chip C14 in
the RAM. This makes it possible to acquire the new chip tentative presence regions

25 corresponding to chips C11 and C14. Further, when threshold value TH2 is used, it is
possible to acquire the region corresponding to chip C13 as a region (hereinafter

referred to as "chip tentative absence region™) that it is recognized that a chip is not

mounted on the substrate. Therefore, when threshold value TH2 is used, it is possible
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corresponding to chip Cl4 as a chip tentative presence region. 15 Next, as
shown in the second stage fromthe top in Fig. 4(C, when threshold value
TH2 is used, it is possible to detect that chip 11 is nounted in addition to
chip Cl4. Further, the signal level of the large region including chip Cl2
is "1 ". Therefore, it is inpossible to detect chip Cl2. Further, in the
region in which chip C13 is to be nounted, the signal level is "0"
Therefore, it is possible to detect that chip C13 is not 20 nounted on
substrate 1. Thereby, when threshold value TH2 is used, it is possible to
acquire regions corresponding to chips d 1 and Cl4 as chip tentative
presence regions in the RAM The chip tentative presence regions

cor r espondifagthe CrA tP8et€et tHat 2higs C114nd @@ aconbumed owististrateel, ahd tiehichip
tentative presence region corresponding to chip C 14 in the RAM This nakes
it possi bl €tois asmpreted he sestvatehi.p tentati ve presence regions 25

corresponding ta.chips,Cll.and Cl4. Futth when. t shol d .value TH2 is

used, it is po ?’%1@*8‘"3&@%@@%% %‘i"gf‘.ﬁ?@ﬁ?gﬁ)g{] P 1 e‘i‘&“‘éﬁhﬁﬁ“@‘%‘e as a
region (NergiaRfised, it & BhSINIEEh dfed that Chiph 2iE Hohied SnANSEARET [PGdAMN ot hat 1t
-1s recogni zed that 'a chip 1s not nount on the substrate. Therefore, when
thresh®l d vahip€ 14 HZF urthetighelimage of ship @ditetemes tho snfalll sotthet iChdohmesdet ect t hat

“chips CI | and Cl4 are nopunted on substrate 1, and that chip Cl3 is not
nount ed on BWBstEklafas the CREe detest dipivhli nFemiers ihisr@ninuaysly fdewiedibatt op i n

Fig. 4(0), w hr.eshol | THS, | d, it i i bl . det t hat
chip 1975 TG LA SR MR Hiet Do R, vin WEeRRE ST s IRER e
i mge of chi Bodsiblelfo? @ONPE tb Q8usiRhd pegﬁﬁsw@&sﬂohdihg@@am s CIPessChbh gs for the

CPU to detect chip C 11. Further, it I's continuously detected that chip C13
i s not nounthgpteontisepeserat eegionsThleahyhe iietentaive phrstrdevedios TH3 is used, it

P By ORTEE S RS e SR HERR R s ©
b Seence | SRR FARRAUT L U PR B0 Sty FaByiag L (1o
the RAM Thexgeby new thibSeotpei fot@ndearegiang tor&posiihe i ¢higselitlaid1zengagence
"egions Corlguertsh%(r),r][ﬂciarggl]s ﬁoochggég :bo%%%ﬁe rggi(j)-r% cgrr;gspgn(%ﬁ'g to chtp C13 acquired as the
chip tentative absence region. Therefore, when threshold value TH3 is used, all the
15 detection results of individual chips 2 indicating whether or not each of chips C11 to
C14 1s mounted at the predetermined position are prepared.
Next, as shown in the fourth stage from the top in Fig. 4(C), when threshold
value TH4 is used, it is possible to continuously detect that chip C12 is mounted. On
the other hand, the image of chip C14 becomes too small in addition to chip 11, so that
20 it becomes impossible to detect chip 14, Next, the chip tentative presence region
corresponding to chip C12 is combined with the old chip tentative presence regions
corresponding to chips C11, C12 and Cl14 in the RAM. Further, there is no change
about the region corresponding to chip C13 acquired as the chip tentative absence
region. Therefore, after all the detection results of individual chips 2 indicating
25 whether or not each of chips C11 to C14 is mounted at the predetermined position are
prepared by using threshold value TH3, the final detection results of individual chips 2

are not affected by the chip tentative presence region acquired by using threshoid value
THA4.
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Further, there is no change about the region corresponding to chip C13
acquired as the chip tentative absence region. Therefore, when threshold
value TH3 is used, all the 15 detection results of individual chips 2

i ndi cati ng whet her or not each of chips C 11 to Cl4 is nounted at the
predeterm ned position are prepared. Next, as shown in the fourth stage from
the top in Fig. 4(C, when threshold value TH4 is used, it is possible to
continuously detect that chip C 12 is nounted. On the other hand, the inmge
of chip Cl4 becones too small in addition to chip 11, so that 20 it becones

i npossible to detect chip 14. Next, the chip tentative presence region
corresponding to chip C 12 is conbined wwth the old chip tentative presence

regions correspéiphghedabeid, Rcortling to fhkradedt &eltbdimeritNersRalvhgeFurt her, there
is no change about the region corresponding to chip C 13 acquired as the

chi p t ent atihfpematinged{pduralite gf olips T moustedran substrate 1 a9 dcquined. dé¥exttdhim resul ts
of i ndi vi dual chié)s 2 indicati nﬁ 25 et her .or1 not e c?n. of h‘ihqgs Cl 1toC
14 i s mountBYalY® RiReeEs BEDSATA RARTOHR piccrsr Upe SRR obPrtERHg t hr eshol d
“val ue TH3, g i T Wngi Vi i

af f ect ed by“aPﬁéfT?:ﬂ?% ﬁﬁﬂ?ﬁ%‘?@‘é}“‘s’?22%%@&%%}%‘%3 %h @5&%@ %‘%’f‘%&% Mo g
_val ue 5 TH4.by-alffredacexipddaitepechivd) oVihereafie tigh ¢hip {eatatine prsarensgienisodi ment ,
first, image information of plurality of chips 2 nounted on substrate | is
acqui red. Negbinednyigh the okt cdan teatagive presencereg)ponsTherebyaiighe reagenf

successivel y using plurality .of t hold val,ues THL to THA ammong which

adj acent t kﬁlérgﬁtglogc&g%z&oug eél il %"E étr?%% > F1°0M glgcc%seo\%_/%eerg %%er%? ezﬁ%?rg?fgf erm ned
step val ue.ip Thifh@rkbefweeh NEhiC¥aks Fﬁ&%@ﬂ'b#%h%@?%&?aﬂ@&k Bk bSplu@aiied with
the old chip tentative presence region. Thereby, in the image of “plurality
of chips 2 threshlédaloes Eldbse THides asedeir enpassiblette detesewhéthereortrioe eachahep 2
diffe{@nces, in |ym nagce betvxﬁgqr‘}g]ight. bea reflected by chips 2, when at
| east tone df mMeptedIonsyOBRte |hr BAFEIPEE, 4t B trorphether efsney eagh off

e T R
mount ed at p@eghedRRhriitete RRBEHH GAtativy pesivettsion t NEurtiRw &bh wheeat ati ve
number of chips 2 are mounted on substrate 1, it is possible to inspect the mounting
states of chips 2 in a short time, as compared with a method in which the presence and
15 the posture of each chip 2 are recognized every time each chip 2 is mounted on substrate
1.
[Embodiment 2]
A method of inspecting mounting states of electronic components according to
Embodiment 2 of the present invention will be explained with reference to Fig. 2, Fig. 4,
20 Fig. 6 and Fig. 7. Fig. 6 is a flow chart showing the method of inspecting mounting
states of electronic components, according to the present embodiment. In Embodiment
1, the processing in the loop from step S2 to step S6A shown in Fig. 5 is repeatedly
performed until the number of times of the loop reaches a predetermined number of
times. On the other hand, the inspection method according to the present embodiment
25 is characterized in that a loop including steps from S2 to step S6B shown in Fig. 6 is
repeated until all detection results of individual chips 2 indicating whether or not each of

plurality of chips 2 is mounted at a predetermined position are prepared. Note that

step S7 in Fig. 6 corresponds to step S6A in Fig. 5.
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presence region with the old chip tentative presence region. Further, even
when a nunber of chips 2 are nounted on substrate 1, it is possible to

i nspect the nounting states of chips 2 in a short tine, as conpared with a
met hod in which the presence and 15 the posture of each chip 2 are

recogni zed every tinme each chip 2 is nounted on substrate 1. [Enbodinent 2]
A net hod of inspecting nounting states of el ectronic conponents according to
Enbodi ment 2 of the present invention will be explained with reference to
Fig. 2, Fig. 4, 20 Fig. 6 and Fig. 7. Fig. 6 is a flow chart show ng the
met hod of inspecting nounting states of el ectronic conponents, according to
the present enbodinent. In Enbodinent 1, the processing in the |loop from
step S2 to step Aadedidpurthe presérg enthotlisnengpaptSEd showpeh Fey. Besperfdrided ihe
nunber of tines of the |°°F reaches a predeterm ned nunber of tines. On the
ot her hand,th¢ pempuigipsisterd ot prep R64 shewoinFiggS t olntsep prladentdewmmmad heie 25 i s

h teri in that | i ncl udi g S2 t t S6 i
Fl 6 s Giapaleldf oo aRiceli bR 3 ek T T E e RN B o
" indi cating phekRr cRbs PN me@abd f a pr@ﬁé{éﬁﬂﬂhéd/p&ftio%hﬁr@%)r%)a@r&i. mﬁ;e%ﬁe@t a

cpredetermined position are prepared. Note that step'S7 in Fig.
_cor r espondsn sigp S6BpwheAit iimndtidgterined by thcCR dhatdall detetreonpesdtaof pindiodi nent |

step S6B shown. in Fig. 6 i rforoed in .the conputer, instead of step S6A
shown in Fifg‘.c s 2jape teei-feég@,?gm gﬁgfaa%fosm%atesﬁlﬁeerf@fmdmgﬁiwlﬂew not

al | detect iig H%th&%ﬂ&gﬁy Rk i fiae %gitdéﬁécﬁaﬁ !crj&glté’%ﬁﬂu fityQdF R 259 BreBhred-

plurality o I pS IS nounte a predeternmne ositron, are prepared.

Ther eaf t er ,(YE9 i SeByullS6B8prowbssings rd éhdadt That piakésiegoibld feikdivhe hat "al |
detection results o El urality of chips 2 are prepared” (NO in S6B),

processi ng ngpegiapn 83hprierfong ay ¢pmeparsdivitie Embediment 1, af threstagawvhasel aby t he CPU
Lt 1411 JBeL o0, Fesutls, oL BLUTALLLG O BILDS, 2 oL reRar L S I
Pt £ g5 A R R DOy by 700
not each ofingpettirg mbyntimf scdoespst electronic components, which is actually used, step S7
corresponding to step S6A in Fig. 5 is performed subsequently to step S6B, as shown in
Fig. 6. This is to prevent the processing for inspection from falling into an infinite loop,
15 when the state where it 1s not determined that "all detection results of individual chips 2
indicating whether or not each of plurality of chips 2 is mounted at a predetermined
position, are prepared”, is continued for some reason.
In the following, the cases respectively shown in Fig. 2 and Fig. 4, will be
specifically explained. In the case shown in Fig. 2(C), first, the CPU acquires a region
20 corresponding to chip C34 as a chip tentative presence region in the RAM by using
threshold value TH1. Next, the CPU acquires regions corresponding to chips C31 and
C34 as chip tentative presence regions by using threshold value TH2, and combines the
chip tentative presence regions with the old chip tentative presence region
corresponding to chip C34.  This makes it possible to acquire new chip tentative
25 presence regions corresponding to chips C31 and C34.  Next, the CPU acquires
regions corresponding to chip €32, C33 and C34 as chip tentative presence regions in

the RAM by using threshold value TH3, and combines the chip tentative presence

regions with the old chip tentative presence regions corresponding to chip C31 and C34.
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2 is nounted at the predeterm ned position, are prepared. Note that in the
nmet hod of inspecting nounting states of el ectronic conponents, which is
actually used, step S7 corresponding to step S6A in Fig. 5 is perforned
subsequently to step S6B, as shown in Fig. 6. This is to prevent the
processing for inspection fromfalling into an infinite |oop, 15 when the
state where it is not determned that "all detection results of individual
chips 2 indicating whether or not each of plurality of chips 2 is nounted
at a predetermned position, are prepared”, is continued for some reason.
In the follow ng, the cases respectively shown in Fig. 2 and Fig. 4, wll be
specifically explained. In the case showmmn in Fig. 2(C, first, the CPU

acquires a TKHgmARes i2PosBId RHRMEH ﬂagiohs)c@rhésaoﬁ'ﬁﬂg ASchpLl Prd €Y Al dee Presence
region in the RAM by using threshold value THI .” Next, the CPU acquires

regi ons cor chers potative gresence megrensC3 Thamtbre GB 4tepsStdEhitiird eme pafier ¢hipstedence

regi ons by using threshal d Val'lﬂe THE, and conbi ges t he hi p teg{ atiei ve
presence re¥Mn5HRT el HES ogsiRie fes theGP L tonbta deterfian reats dhat eadt flespondi ng
"to chip C34.,. Jh -l i bl ire.new chip tentative 25

- presence reay%ﬂg§%%a$%§%3%ﬁ@§§%%gFﬁﬁ%§g9@§§p3§88§34. Next, the CPU acquires

“regions correspohcthegase@hehh i 163 24(CEAT skt €13 adguitkiapediont@réspendingsence
regions in the RAM by using threshold value TH3, and conbi nes the chip
tentative pelag&ndaes achigitenativginresen¢reregion by hisingthreshold valuplHdendext, difi ons

di t hi C31 d C34., - 18. i it. i.ble t i
corr espond: i Lo ST Al A0 e s Ul TS0 RO s gr S
regi ons. Thgs ﬁi‘n@'irﬁihemtb?%gﬁgp%br@m&'lcf Ghid ,ﬁfdtﬁmﬁiﬁysmiﬂteni’a%we TH3 Is

used, it is possible for to obtain detection results that each of

chi ps C31 t pret&ue regiomuwithetie ald chippreeniate presered rgsn torosspordingntot dhép Cage shown
in Fig, 4( C% _first, the CPU acquires a region corre\spgpndi ng to chip Cl4 as
a chi gotent bis yakes ik el toaisreine B resiPRcaricrRAMEIEOVRIPS & Hrand (Ndas,  t he

oresence | r gt SRR R GRARISHR: D HeRTng iy PSP AT Brifhes e
chip tent at tareespDidhieiChiy €03 808 chip téntdtive ableio€ Rigiort eNeat itNeCPURRGHES I egi on
corresponding to chip C 14.
regions corresponding to chips C12 and C14 as chip tentative presence regions in the
RAM by using threshold value TH3, and combines the chip tentative presence regions
15 with the old chip tentative presence regions corresponding to chips C11 and C14. This
makes it possible to acquire regions corresponding to chips C11, C12 and C14 as new
chip tentative presence regions in the RAM. Further, there is no change about the
region corresponding to chip C13 acquired as the chip tentative absence region.
Therefore, in step S6B (third time) after threshold value TH3 is used, all detection
20 results of individual chips 2 indicating whether or not each of chips C11 to C14 is
mounted at a predetermined position, are prepared.
As explained above, according to the present embodiment, it is possible to
prepare detection results of individual chips 2 indicating whether or not each of chips
C11 to C14 is mounted at a predetermined position, by using only a part of plurality of
25 threshold values TH1 to TH4. Therefore, according to the present embodiment, it 1s
possible to perform inspection of mounting states of chips 2 in a shorter time as

compared with Embodiment 1.

Note that the method of inspecting mounting states of electronic components
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10 This nmakes it possible to acquire the regions corresponding to chips Cl1
and Cl4 as new chip tentative presence regions. On the other hand, the CPU
recogni zes a region corresponding to chip C 13 as a chip tentative absence
region. Next, the CPU acquires regions corresponding to chips C 12 and C 14
as chip tentative presence regions in the RAM by using threshold val ue TH3,
and conbines the chip tentative presence regions 15 with the old chip
tentative presence regions corresponding to chips C 11 and C 14. This nakes
it possible to acquire regions corresponding to chips Cl1, C 12 and C 14 as
new chip tentative presence regions in the RAM Further, there is no change
about the region corresponding to chip C13 acquired as the chip tentative

absence reodce&dingﬁh%@ér@ge%t iﬂvemfént%ﬁaﬁﬁs%ea b We ghfa‘ﬁ:%)se 8f hefectitll RphaifE val ue

TH3 is used, all "detection 20 results of indivi chips 2 indicating

whet her or staits efaddvtohicaionpen@id of diffSefitkings, muntesied pedde®rpmed postionsned
position, are prepar i

d. As expl ai ned above, accordipng to the present
enbodi nent , ofiaPrieed e e o ?fe»‘gfeé V%méléf’@@f’i‘%’ﬁs?fg@%?r?’éﬂﬁ'?(ﬁi%hﬁ*Hual chi ps

+ 2 indicati t 0f: N0 : | [ : a
- predeterm E%@sﬁ?%‘{h‘d&y& B@?a?\lth}' giqa;%lgéﬁggrf & %E} ectﬁ‘%ﬂ%aﬁ%ﬁpﬁﬁ% g%éxt%ﬂarl%?hol d
“val ues5 TH dtevd Hd fdites afntikeire 8o bakietflips@nd e fickgRpt TRDGE R , it S
" possible to perform ection of nounting states of chips 2 in a shorter

i ns
time as cotgmeposenteiof i bkindemey be respeativelyaifferens imthermoaterad], dolspect i ng
nounting sta -19 accordin t he i?resent
s

es of el ectroni.c conponepts t
hvent | on rEeRuEEBt T die A PR SBIAGE of e SeEPORY HrodRL PG est R oo of
el ectronic tRE ARG j : Rh I sitions
of a print e@ﬂgfﬁ%gﬁé gté%. ﬁe%g@qtﬁgﬁeg é(li:}g’r% gtﬁ%%g%%ﬂ%#gswhﬁir@%%n ki nds
may be a pthaphirality obéledsontc admpasienta afd diffedent i hodhinpaeifage sachfothéreewdnaft r oni ¢
conponents as _expl ai ned. 5 above, and further a m xture of the bare chips and
the pa@kaged 493l atags, shat isopistate Whers SeRRRELE eslecOPC SPEBRPIKTTS hatigonsally

respectively di.fferents.in . i.al llor, reflectance and the |ike of
e e 5 e Pl sFBEL P

the upper su _ _ I's case, it is possible to
effectively applpuriiRe iRtiRSRectiv@dd@ientd 8¢ @iptanddnBold, Ibedp @REIOIET | ect ed

i value TH1 among plurality of threshold values 1s used in the first ioop, and a

predetermined step value 1s added to the threshold value used in the processing in the

15 loop every time the processing is ended once. Thereby, threshold values TH1, TH2,
TH3 and TH4 are gradually increased in this order. However, the method according to
the present invention is not limited to this method, and may be adapted such that new
threshold values are generated every time a predetermined step value 1s subtracted from
a threshold value which is used first, and the generated threshold values are successively

20 used. In this case, it is preferred that the level of the threshold value used first is set
higher.

The relation between the plurality of threshold values to be used may not

necessarily be in a relation in which the adjacent threshold values have a difference of a
predetermined step value (equal difference). For example, a plurality of threshold

25 values having a relation in which differences between the adjacent threshold values are
not equal to each other, may also be used in accordance with a luminance distribution of
acquired 1mage informatton.

Although the present invention has been described and illustrated in detail, it is
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the plurality of electronic conponents are different in |um nance from each
other, even if 10 an ideal state, that is, a state where respective

el ectroni c conponents are horizontally nounted on the flat printed
substrate is assuned. Further, in the respective enbodi nents as expl ai ned
above, lowest threshold value TH anong plurality of threshold values is
used in the first loop, and a predeterm ned step value is added to the

t hreshol d value used in the processing in the 15 | oop every tinme the
processing is ended once. Thereby, threshold values TH, TH2, TH3 and TH4
are gradually increased in this order. However, the nethod according to the
present inventionis not limted to this nethod, and may be adapted such
that new tdiael§habiéhsisal Ues i An@edsy dhedf BMaFfiohiaNB eRarpie dakaniiingd 1§t ep
value is subtracted from a threshold value which is used first, and the
gener at ed thertekandiydvayadilisutatipe, theiswws ©if Vi pre20t wgendion|beinghntsroeisé by ihe i s
preferred that H&E | evel oﬁ.the threshol d value used first is set higher.
The rel ati SR BAVBRPREAEAF IS i ty of threshold val ues to be used may not
*necessarily be in a relation in which the adjacent threshold val ues have a
~difference of a predeterm ned step value (equal difference). For exanple, a
“plurality of threshold 25 values having a relation in which differences

" between the adjacent threshold values are not equal to each other, may al so
be used in accordance with a |um nance distribution of acquired inage
information. Although the present invention has been described and
illustrated in detail, it is -20 clearly understood that the sane is by way
of illustration and exanple only and is not to be taken by way of
limtation, the scope of the present invention being interpreted by the
terns of the appended clains. -21 CLAIM5S 1. A nethod of inspecting nounting
states of electronic conponents, for inspecting whether or not each of a
plurality of electronic conponents (2) to be
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5 nmounted at predeterm ned positions on a substrate (1) is actually nounted
at the predeterm ned position, conprising the steps of obtaining inage
information of the substrate (1) on which the plurality of electronic
conponents (2) are to be nounted; obtaining binary data by binarizing the
image information by using a 10 predeterm ned threshold val ue; obtaining a
tentative presence region recogni zed as corresponding to the electronic
conponent (2) on the basis of the binary data; setting a new threshold val ue
by changing the predeterm ned threshold val ue; obtaining new binary data by
bi nari zing the image information by using the new 15 threshold val ue;
setting the new binary data as the binary data in the step of obtaining a
tentative presence region; obtaini ngChéaiMBentative presence regi ons

recogni zed as corresponding to the plurality of electronic conponents (2)
on the basis of the new binary data, and 20 conbining the new tentative

netuding t he stp o eLRey S ek B FRERER T 3]cERonie KRRRMSEROCD, oi i ng

new bi nary ideieatind WRetbérad nof eshtdfiapuriiitg of eMchbmatympaicats (Lhe st ep of
.obtaining new tentative presence regions, and the step of conbining the new
“tentatPve pnewseda predeigromed fositivapemt eebsbypted 1 piseadbraby moneigd nuthieer of ti nes

(N). 25 2. A nethod ,of inspectin unting. states of electronic conponents,
for inspec??ﬁﬁmﬁﬂgpﬁgpnﬁp’ﬁ%?mﬁggﬁﬁ%geg“%iurality of el ectronic conponents

(2) to be ”Dunt(ﬁﬁaiﬁ‘ih?% bR bl oMRS biUsRRE cgg};o@wi}éﬁ%é ﬁhﬁligr:%f IOfS actual l'y

nounted at the -22 predeterm ned position, c rising the st
obt ai ni ng i ¢fegenicdoarpoatite (L)ake tote malosed;ate (1) on which the plurality of
el ectronic Conpogbetgi;[ﬁig %i2n)aryaéaeta L)? bil?lgrizrirl?gu P}}eeir?lélge information by using a
10 predetermined threshold value;
obtaining a tentative presence region recognized as corresponding to the
electronic component (2} on the basis of the binary data;
setting a new threshold value by changing the predetermined threshold value;
obtaining new binary data by binarizing the image information by using the new
15 threshold value;
setting the new binary data as the binary data in the step of obtaining a tentative
presence region;
obtaining new tentative presence regions recognized as corresponding to the
plurality of electronic components (2) on the basis of the new binary data; and
20 combining the new tentative presence regions with the tentative presence region,
wherein a loop including the step of setting a new threshold value, the step of
obtaining new binary data, the step of setting the new binary data, the step of obtaining
new tentative presence regions, and the step of combining the new tentative presence
regions, is repeated by a predetermined number of times (N).
25
2. A method of inspecting mounting states of electronic components, for

inspecting whether or not each of a plurality of electronic components (2) to be

mounted at predetermined positions on a substrate (1) is actually mounted at the
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obtaining binary data by binarizing the imge information by using a 5
predeterm ned threshold value; obtaining a tentative presence region

recogni zed as corresponding to the electronic conponent (2) on the basis of
the binary data; setting a new threshold val ue by changing the predeterm ned
threshol d val ue; obtaining new binary data by binarizing the inmage
information by using the new 10 threshold value; setting the new binary
data as the binary data in the step of obtaining a tentative presence

regi on; obtaining new tentative presence regions recogni zed as correspondi ng
to the plurality of electronic conponents (2) on the basis of the new

bi nary data, and 15 conbining the new tentative presence regions with the

tentative Rr&RfRarmedSR5P0n, coMppisRbMhd 6psSirep of setting a new threshold
val ue, the 'step of obtaining new “binary data, the step of setting the new

bi nary data, thebsdisipg ahagebtfarmativg ofele substrate i( Veon whieb drgeumnabgicdns; and t he
step of conmbining the new tentative presence regions, are repeated until
al | of det edctropiccaBpPRentyf2) apdioleduintedii ps i ndi cati ng whether or not each
+ 20 of the pluralj t he

of . el ectronic conponent s (2{ i S.mount ed at
pr edet er m ned poqsbltt%{?%% bm&'%e&aﬁar %@P@&?P (he ipase i %ﬁt’%?b)i W5ttt i ng nounting
- statessof elreddiérfiMed thRERAMEALS according to one of claim1 and claim2, 25
wherein in the step of setting the new threshold value, the new threshold
value is set bybitsgingagséngiverpresenteaagiongedogeizetaesitodspondiigte thy a
predet erm ned ampunt. -23 . :
electromc component (2) on the basis of the binary data;
setting a new threshold value by changing the predetermined threshold value;
obtaining new binary data by binarizing the image information by using the new
10 threshold value;
setting the new binary data as the binary data in the step of obtaining a tentative
presence region;
obtaining new tentative presence regions recognized as corresponding to the
plurality of electronic components (2) on the basis of the new binary data; and
15 combining the new tentative presence regions with the tentative presence region,
wherein the step of setting a new threshold value, the step of obtaining new
binary data, the step of setting the new binary data, the step of obtaining new tentative
presence regions; and the step of combining the new tentative presence regions, are
repeated until all of detection results of individual chips indicating whether or not each

20 of the plurality of electronic components (2) is mounted at the predetermined position

are prepared.

3. The method of inspecting mounting states of electronic components
according to one of claim 1 and claim 2,
25 wherein in the step of setting the new threshold value, the new threshold value is

set by increasing or decreasing the threshold value by a predetermined amount.
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