DESCRI PTI ON  *159159* PRI NTED Cl RCU T BOARD AND METHOD
——FOR MOUNTL- NG--—COVPONENTS ON PRI NTED Cl RCU T BOARD
TECHNI CAL FI ELD [ 0001] The present invention rel ates

circuit board on which electronic
an be nmount eghrReGWElRl Y and to a net hod
for «mousti ng conponents on the printed circuit board.
BACKGROUND TECHNOLOGY [ 0002] In recent years, as
various electronic apparatuses are requested to be
hlgher |n erformance, smaller in size and lighter in
wei ghtER rORR €U Do t AND {ME BREOPDEAR SGOGNT ING
printed oerU|t boards are being mniaturized.
oM E PRENDS eON vRR THTISD neI ROJET f BPARDUNt i ng el ectronic
conmponents so as to neet the needs for higher density
of wring patterns on printed circuit boards have
been proposed [ 0003] A conventional nethod for

Ogr ebeetponic  conponents on a printed circuit
board mnll be descri bed below briefly. FIG. 71is a
rlnted circuit board

BT oo ot o &l MR LS e PORLY et eipien

*(00002*
circuit board on which electronic components can be mounted

accurately and to a method for mounting components on the

printed circuit board.

BACKGROUND TECHNOLOGY

[0002] In reoent years, as various electronic
épparatuses are requested to be higher in performance,
smaller in size and lighter in weight, electronic components
to.be mounted on.printed circuit boards are being |
miniaturized. Furthermore, vérious methods for mounting
electronic componeots so as to meet the needs for highef
denSity of wiring patferns.on printed circuit boards have
been proposed.
[0003] A conventional method for mounting electronic
components on a printed circuit board will be described
below briefly;

FIG. 7 is a plan view showing a printed circuit board

in an electronic component mounting apparatus, disclosed in

IR
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Japanese Patent Application Laid-open No. Sho
62- 214692 (hereafter, described as conventiona
exanple 1). In the electronic conmponent nounti ng
apparatus according to the conventional exanple 1, a
I ] ChLcui 01 |s oyj.ded. .with _
TS b T BB h R b "haRE¥b R Nhssino fa-22 0097
rinted circyit board 101 at a predeterm ned position

D e Rer Shpatat GELARE 78 GPSBonBroUF el APDY BNt | HG the
reference marks 103. The nounting reference marks 103
arectbeiibd ceirpphenfebashyingt AppReawiisi agcpatiiogn tof the
the printed circuit board by etching or the Iike. The
posvéhohahal rekanpdashi pabprweendt hersubiicngopatit eon is
and the mounting reference marks 103 on the printed
SEEeutabpard Qgit§onﬂﬁ?nhaie§d1ggngg@ﬂb .9kgeEhyispose
printed circuit board 101. [0004] In thé production

: he. LT Qni ent _nounting.apparatus .
o et ot e e b nBeR R ond 2ok anBr B T P EBEnBE S ton on
shomn%@ rovided in the_ electronic_ conponent nounting
Hpat £§EBP% #hder Fedl PRt BrPReAeHo¥i tNoRPHE thBFegefgFence
of the grinted circuit board 101, and the printed
ea ¥ e 10 boarkhel guourst dig posikar eica preidet B¢ ¥ aeel formed
position on the el ectronic conponent nounting
appar adnsoudhe wbunt thg wefengnee:aaEkSct08henpthated
printed circuit board 101 disposed at the _
o1 edet erwd ned PEsLEERMngr&rt PRE 1pRet ogfiapheds Usi g, 8
canera. After centering operation and rotation

' ' [ | L ect | | ead _wi,r of an.
éﬁéﬁ%%éﬁ!hi& oy 9w¥§$ ?%é &ii?ﬂ toF8 ﬁﬁ? gﬁgpﬂgan@ing

_C ronic con%onen be m)uﬁtéggare p ogr
gg gg%nce marks 103 on the printed circuit board 101 is
maintained constant for each printed circuit board 101.
[0004] In the production method of the electronic
component mounting apparatus according to the conventional
example 1, pins (not Shown) provided in the electronic
component mounting apparatus are inserted into the
positioning holes 102.of the printed circuit board 101, and
the printed circuit board 101 is disposed at a predetermined
position on the electronic component mounting apparatus.
The mounting reference marks 103 on the printed circuit
board 10i disposed at the predetermined position are then
photographed using a camera. After centering operation and
rotation operation in a given direction, the lead wires of

an electronic component to be mounted are photographed using



2 another canera. On the basis of the results of inage
processi ng usi ng these caneras, the novenent anounts
and the |Iike of the nounting head are corrected.
After the novenment anounts and the |like of the
ar e descr | be bov

T e aR R o D P FE font B3F ohe S ShG v nt B
CIFCUIt boar d 101 Hence, this method elim nates
EF?S?ESFﬁgtHélﬂBuEPFﬁa Eégﬁfﬁénsteﬁ BPEENEGH gmounts and the
conmponents due to the displacenent in the positiona
tekat pdnshepmpentiess hhedwerengopaecéed.of Af her pthatedvement
circuit board 101 and the positioning holes 102 and
gueut ©s ¥adi aheohikbvdothehki keuhBihbheheant @kieNngorrected as
operation and the rotation operation in a given

diseethon. ab09051,Asdeseribhed eeapenehaelﬁmongﬁbeﬁted on

nmet hod of the el ectronic conponen nount i ng appar at us

ordin onvent.i Is configured
080 Trect CH.@ a%E%egp? f%%é%%th%hh%u%? ?%9

reference narks 103 and the lead wires of the
el BEtPohfe @bhpbRent 108 PBUB&RBURPEdTlGRdePrt Réectronic
conditions that the printed circuit board 101 is
domporedtacdueatel yhat di hplpredener imnéteppsisticonnen
the apparatus and that.the positional relationship
belseedtnthep Metwsgnpahtewhrand phetapunbifngheepenened
marks 103 is maintai ned constant for each printed

cireuit Board. 160096k FhG p8siss @n@h@nh¥&%§’§69wbﬁa fue to
printed circuit board in an el ectronic conmponent

ngfé{PgnaQH§r§ﬂgsiike in the centering operation and the

rotation operation in a given direction.

[0005] As described above, the production method of the
electronic component mounting apparatus according to the
conventional example 1 is configured to correct the

- displacement betWeen-the mounting reference marks 103 and
the lead wires of the electronic component 104 to be mounted
under the conditions that the printed circuit beard 101 is

- disposed accurately at the predetermined position on the _
apparatus and that the positional relationship between the
wiring pattern and the mounting reference marks 103 is
maintained constant for each printed circuit board.

[0006] FIG. 8 is a plan view showing a printed circuit
board in an electronic component mounting apparatus,

disclosed in Japanese utility model Application Laid-open No.



di scl osed in Japanese utility nodel Application

Lai d-open No. 3 Sho 62-128665 (hereafter, described as
conventional exanple 2). A mark 106 consisting of a
square fringe having a wwdth around a positioning

0 roed on the printed circuit board
RBP4 R B6 ot HBSCGROSHET ONEPCELARR! BS2CORRBRE Jonal example
osi tioning hoIe 105 is a hole that is used as a
géferpeﬁ'&e’-’k whieh ¢hesS st @doEi 2 ceieaboafuingd having a width
pl aced on the el ectronic conponent nounting appar at us.
BecauéeathesnﬁnbnlmQGhbﬁefmﬂﬁedslmotmedsaﬁEtﬁéO@tht@ﬂ
process as that for the nounting |lands of the wiring

patterd B@érﬁDHBEbﬂglﬁbe%brQHbCCOBQQHQ@8HE§ e&@ﬁple 2. The
posi tional relationship between the mark and

a@ym@glhgnﬁé Qflbgﬁog‘ goﬁgleagksw s g%ama%' Qe‘%eference

const ant e met pro u0|ng it printed
circujt boarg ccording & onventlonal exanpl e
f Péa

when TheuRfin k1Fsue Lt 6SdBLBFRNE whREEher

the positioning hole 105 is dlsposed at the center of
?h%cgﬁﬁ%%@ AAFrRO1eBT mPHéﬁéby poggragudhetbecaese the mark
printed circuit board is proper or not. [0007) As

Hescis bedrmabdven thet hemgephodutodopr pdueepg ath€hat for the
printed circuit board according to the conventiona

@il €y 21 ahbe gfsﬂhécﬁﬂﬁﬂhgbﬁhﬁﬁggnt@grpﬁéthQanglectronlc
hole 105 and the mark 106 is detected visually whe

thgoprinted GLr 8§£t?8§59 EélQEgg nEQPSEEQCSEn ghe mark and

cl earance belng arge” to sone €ex r eéqul

q]tmeen t he élonLn hol e 105
e mountlng he w1r1ng pattern is malntalned

constant. In the method for producing the printed circuit

board according to the conventional example 2, a visual
check is carried out to determine whether the positioning
hole 105 is disposed at the center of the squaré mark 106,
thereby judging whether the printed circuit board is proper
or not.

tOOO7] As described aboVe, in the method for broducing
the printed circuif board according to the conventional
example 2, the displacement between the positioning hole 105
and the mark lQ6 is detected visually when the printed
circuit board is produced. Hence, a clearance being large
to some extent 1is required between the.positibning hole 105
and the mark 106, and a displacement of appropriately 0.2 mm

is taken as an example in the conventional example 2. As



and the mark 106, and a di spl acenent of appropriately
0.2 mm is taken as an exanple in the conventiona
exanple 2. As 4 described above, a cl earance being
large to the extent that it can be detected visually

' Lre r. the printed i r.cui t. _boar

g%é%?gged bogﬁé con@entﬁgﬁal EX Rl e TEE %fbgé§19ﬁ9§nt that
is a gartlall y enl arged plan VIGM/Of a printed

&lrEGPt Bodrdcqi-sel Jiedaild Yidsanese iged ifoy riddelprinted

Application Laid-open No. Sho 61-123564 (hereafter,

Qé§§ﬂﬂbeboagdcéﬁ&eﬁCﬁ@ﬁdun@x&mpteeSponmémyﬁdmaHudxample 2.

107 having a circular shape and a mark 108 consi sting

®ﬁ098]squareLtGLngelbaMIpgralﬂﬁdyheﬁﬂﬁrBQHWQQaﬂan@% of a
printed circuit board 101 according to the

ﬁ?ﬂM@@B'@B@Eu?%a635§d3clszh%sgﬁ'q% ?%%%n%%é l%&&p%odel

S|nultaneous y with through holes into

rm,nal s _of. el ents are
AP h T Bia i L 3Bt ad var 3l arensiee
| ectroni c conponent |nsert|on apparatus. The nmark
g@%chﬁ§@s?Fn@OBVeﬁtéaﬁéﬁeeﬁﬁmﬁéé Ravi ny auihfdthols 107
formed on the printed circuit board 101,
@@wﬁhga@e@@stylakthhapheamhrangapatﬂeﬁncbmsishnng of a
addition, a positioning mark 109 is forned on the

priatedfeingdi haboagdal@ldaacardi Agrin@dt B the printed
conventional exanple 3. This positioning mark 109 is

dseduit opPOsSkt it BN BBQOPBHHEegoCkﬁ%uhgnggﬁEgo%gé Qgg%ple 3.

the outer fringes of the printed circuit boar

fﬁéo#@g%ggﬁggel%ﬁénfgrfgg%e 029%& %ggeEEEQ§nal%h through

holes 110 into which the connection termirals of electronic
components are inserted, and is used as a guide for an
automatic electronic component insertion apparatus. The
mark 108 consisting of a square fringe having a width is
formed on the printed circuit board 101, simultaneously with
the wiring pattern 111. In addition, a positioning mark 109
is formed on the printed circuit board 101 according to fhe
conventional example 3. This positioning mark 109 is used
to position the.printed circuit board 101 when the outer
fringes of the printed circuit board, the through holes 110
for the connection terminals of electronic components and
the guide hole 107 are formed. In the method for producing
the printed circuit board 101 configured as described above,

as in the case of the conventional example 2 described above,



the guide hole 107 are forned. In the nethod for
producing the printed circuit board 101 configured as
descri bed above, as in the case of the conventiona
exanpl e 2 descri bed above, 5 a visual check is carried
ut .t et er m,ne whet her the guide hole 107 is ,
vasbed” e St e (e s SRS Giether the guide
t her eby judgi ng whether the printed circuit board 101
N9 leplider Sodifdr s ToFF9Ithas Fad@t Ivdd Eisovialuane ek 108,
met hod for producing the printed circuit board
dbegrediyng udg itnlge whernhent itdralpr iexanple rJuitthéogida 01 is
hol e 107 and the through holes 110 are formed on the
basberobrt hetposi ti oning mark 109, and the connection
termnals of the electronic conponents are inserted
[ the thrqug 1 r.respondin reta. L
é?ggﬁécenentggegﬁgg%§?ﬁé %ﬁ?gﬁéh§ﬁoﬁg§ %f%ﬁgﬁd%gﬁep¥%%UClng
iring.pattern _is.checked using the positional _
&%Fa??&ﬁ ﬁﬁpCl5§PW%eﬁoﬁﬁ@'§ﬁ9§%qhﬂ%ﬂﬁbf'° FE R a1
108. Patent docunent 1: Japanese Patent Application
EXPBPLEpen KOS gNd d621214699 TPamehtthgoddremohholes 110 are
Japanese utility nodel Application Laid-open No. Sho
62r128665 Patebtsdscufernhed poddpdnesequtrark Y 0pdelnd the
Application Laid-open No. Sho 61-123564 DI SCLOSURE OF

EbEnEAVENR| ENrRREBLEMoEOLBE SQVER BY THE NWENHON r o

inserted into the through holes 110 corresponding thereto.
The displacement between the through holes llo.and the
wiring pattern:is checked using.the positional relatidnship
between the guide hole 107 and the mark 108.

Paﬁent document 1: Japanese Patent Application Laid-
open No. Sho 62-214692

Patent document 2: Japanese utility model Appiication
Laid-open No. Sho 62-128665

Patent document 3: Japanese utility model Application

Laid-open No. Sho 61-123564

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0010] The printed circuit boards disclosed in the
conventional examples 1, 2 and 3 describeq above have

relatively large wiring patterns, and electronic components



[0010] The printed circuit boards disclosed in the
conventional exanples 1, 2 and 3 descri bed above have
relatively large wiring patterns, and electronic
conponents 6 to be nmounted thereon arebalsg rglatlvely
lLarge. Hence, in the printed circuit board 101 .
SR BTG NG % fRO e MUt S S /el Y i 58§ odfence, in
probl ens occur even if electronic conponents are

BENPE NéRct Ivd tisasiits kefandhe Mowatdanpineftey erioe amrkentional
103 forned sinultaneously with the wiring pattern.
Exemprlientled noi rseuiito usoanb siEhAceondi ngrdro theslectronic
conventi onal exanple 2 has placenent accuracy wherein -

thepotisRlsagere s, betoween the neference hal q\ﬁi‘\ﬂ'ﬁc in

serving as the reference for placenent on

@p@EQB%ﬁ QQQk%h%O@a&%r% d.&&?r gdﬁ%gﬂb:gﬂgfq% %Q%\Niring

he MAr ng pattern can be
Slnll ,.the printed circuit - board 101 accordln%
Pﬁ5t86ﬁvenT?%nﬁ l%i%ﬁpFérguéFSBOﬁég 1ptagemerding to the
accuracy wherein the displacenent between the guide
RerEerg7oaAd EHenpaick 2108 sc ol dverdettecteditac wivdtmtein the
check. [0011] In printed circuit boards having been

désplapedentnbeecerh tear e feefehcEBd. CATONAWE Y &s the
mounted to neet the needs for higher density and

PRt HEEZabi-0R 1@k eWehitNG F%%tet &S s mhee maﬁ:rky 106

small [imt swtches and the 1like are np

BOLALEASChIEULheRARNGS TRCSF VN %g% ltte P %
are require 0O De spose accurate

detected by visual check. Similarly, the printed circuit
board 101 according to the conventional example 3 also has
placement accuracy wherein.the displacement between the
guide hole 107 and the mark 108 can be detected by visual
check.

[Obll] In printed circuit boafds having beén develobed
in recent years, very small components are mounted to meet
the'needé for higher density and miniaturization of wiring
patterns. For example, very small limit switches and the
like are mounted on the printed circuit boards. These Very
small components are required to be disposed accurately at
predetermined positions on the printed circuit boards and
also disposed firmly so as not to move after mounting. For

this purpose, very small holes are formed at the component

mounting positions on the printed circuit boards, and the



predeterm ned positions on the printed circuit boards
and also disposed firmy so as not to nove after
nmounting. For this purpose, very snmall holes are
formed at the conmponent nounting positions on theh
rinted circuit boards, and the 7 protrusions of the
séPﬁrgﬁ&PP508ﬁp5%§nW§r§ré“@#@té@”?ﬁP@nFﬁeaQﬁﬂR%ited into the
t hereby preventing di spl acenments and novenents of the
BeApgeneftsrePive palsyeatingt Csed spreoeceds faord fdvemegts of the
the protrusions of the conponents into the very small
bohpsnientstheTipsi abede ehenvibnboapdscand For ARUAE LAY the
the conponents thereon is referred to as insertion
BRURELBYohE bie tdesebiRbihen tGi Y8R Pelwy,and dfi8 1 noles in
conmponent being nounted as described above is
erre an.inserti.on unt _ conmpaonent .
For REraors, Batlie BPrkrga 0t it TORdes (e components
ocess for mpunting conponents by connecting the
EEF"HFHBI 45 TREFESFTL 6Ot RE HABSREILAGN ARdS L8NSt K& Wihd ng
patterns is referred to as surface nounting, and the
deApoheAtobephygennbedred asddéber icbegoalove besng mounted as
referred to as a surface nount conponent. In such an
tasertbea mbunt cenpemenrtcbeirngagonhi gusedtiash mount
descri bed above, because nounting being high in
BORbbhOARl aECHFREYmbSe NELOSSRL Vpr I HERY ?EﬁﬁheanErds, the
the conponent is fitted into a very sma ol e.
i nsertion.moun

O Sant O P belaq YRRk B AR s pAEoTREShodR L7 b eginels
Pﬂgggg§rggn§gentH%nggl?ggds of the wiring patterns is
referred to as surface mounting, and the éomponent being
mounted as described above is referred to as a surface mount
component.

In such an insertion mount component being configured
as described above, because mounting being high in
positional accuracy is necessary, the protrusion of the
component is fitted into a very small hole. However, even
when a very small insertion mount component is disposed
accurately at the position of a predetermined mounting land
of a wiring pattern, if there is a slight displacemeht
between the wiring pattern and the very small hole, the
protrusion of the insertion mount component is not inserted

into the very small hole, and the printed circuit board

having the component being in this state is transferred to



of awring pattern, if there is a slight displacenent

between the wiring pattern and the very small hol e,

the protrusion of the insertion nount conponent is

not inserted into the very small hole, and the.

Ehlnted circuit board. having the conponent being in
PsNEF&t BIPSeFFansf i FeB2E858 BhBIARXEMpPEcEZBaTTAES the

causes a probl em of damagi ng the conponent and the

FPRAPEENE| Bedi thisoard nitreds o cwdgeoarfDG2]sofiee cases.

present invention is intended to provide a printed

¢opcait boardhbepngseapabhecof igBetisngntbadeeeds HRbvide a

hi gher density and mniaturization of wiring patterns

ﬁﬂgntE@rcﬁ%Eh§E|%ogQﬁnEbQ%goEa¥%5ﬂeS%%l% QTR S needs for
an capable of attaining significant reducti

t more _parti.cul ar rOVI
?H?gdagﬁﬁgggtaBoar&nlggﬁgbfgth fL&Pﬁé Pftgﬁﬁﬂs and
nts_to be disposed securely at accurate

§8§| tF hébaﬁdmeﬁgaﬁpﬁgOéxf!@rWeﬁfnalér SOUPEneNty amg capable
wor kabi lity, and a nmethod for mounting conponents on
@ﬁeabtahneagcsp@unilb@amdreNEAN$oﬁORnS@chN@t@!@:bEMt, and
[0013] For the purpose of attaining the object
deserpbediahoue]lya poi pteeicier auibt-ibeand caceandi pgatrel
the present invention as set forth in claimil,

E8PPH1 SESF §l“b®hﬂ% RatieLhNavi-pg, gﬁ%ﬁ%’”% l%%dﬁl%gosed
be connected to the connection term nal a sur
ggg%eggg@nsg&mgtg‘)gnga@goﬁg' anfd%%%%r'lﬁgt ne.2193.9f

productivity and workability, and a method for mounting

components on the printed circuit board.

ME‘.ANS. FOR SOLVING PROBLEM

[0013] For the purpose of attaining the object
described above, a printed circuit board according to the
present invention as set forth in claim 1, comprises:

a wiring pattern having mounting lands to be connected
to the connection terminals of a surface mount component,

a mounting hole formed in the area of the wiring
pattern so as to be fitted with protrusions formed on an
insertion mount component,

an insertion mount reference mark formed substantially
simultaneously with thé mounting hole and ha&ing a reference

hole serving as a reference at the time when the insertion



pattern so as to be fitted with protrusions forned on
an insertion nount conponent, an insertion nount
reference mark forned substantially sinmultaneously
with the nmounti ng hol e and having a reference hole
Servi as a reference gt the tine when the insertion

@Oﬁnun ORBRUGHENTE 5i YoHBhAfed2™8nd a surface mount

reference mark forned substantially sinmultaneously

with theSHbEAEEnNEOrRRdseEEr ERECWRRE g fpaleer Aubghgntially
serving as a reference at the tine when the surface

soont tgoaposént wi shmbhat edunWinlh fLhedpr bift €theciviadiny pattern
board configured as described. above, very snmal

£RAPOBENt SgCcap BeredbspasedasecHieekYnatl WRGRURALE surface
posi tions, excellent productivity and workability are

KBt AE NEGy §H9n§'gg'ébﬁﬁg%?4]QFP£ﬁa§Q? %npﬂgg&0£5?881t board

cost can e at t ai ne a pri
cirguit bgard accordb ﬁo the present _invention as
CREEBITRY | RS CREFRTEOFE FREVCp: VAT ¥d SBPAALFOTBERFALS can be

according to claiml, wherein the surrounding area of
ThePPePer eREer hdY eabf aERBIRASEPPFoR L oRBUNEXFefldrance

mar k may be conposed of a netal foil area forned by
etetiagiatty hendi werwhenlihe wirei ngtpahkdrnangl significant
formed. Furthernore, a printed circuit board according

todibeioPr eseptobAvenbhoBoas sgh harklhthinghaim3 is
the printed circuit board. according to claiml,

M@@f@ n the fﬁré&WPgi@Q, a printed circuit board according

to the present invention as set forth in claim 2 is the
printed circuit board according to claim 1, wherein the
surrounding area of the reference hole of thé insertion
mount reference mark may be composed of a metal foil area
formed by etching at the time when the wiring pattern is
fo;med.

Furthermore, a printed circuit board according to the
present invention as set forth in claim 3 is the printed
circuit board according to claim 1, wherein the surrounding
area oflthe reference hole of the iﬁsertion mount reference
mark can be colored to a color that can be distinguished
from that of the light passed through the reference hole.

Moreover, a printed circuit board.according to the
present invention as set forth in claim 4 is the printed

circult board according to claim 2, wherein the insertion

10



area of the reference hole of the insertion nount

reference mark can be colored to a color that can be

di stinguished fromthat of the |ight passed through

the reference hole. Mireover, a printed circuit board
accordln to_the resent |nvent| n as. s forth in
mP&Pﬁrie rFngpPF% e Yo PAYG £ 5P8gﬁcg893|ﬁﬁrpﬁd at the
claim?2, wherein the insertion 10 nmount reference

FHPR CARY IRAvY SePRFadgRoOBstd cnopfedhat meel foil area.
substantially central position of the netal foil area.
[0015] Addi tRddatlignaalpri atpdickeduttrboatdbaeedr dcBgrding
to the present invention as set forth in claimb5.is
tbethpr ppkedn€i Kedhthoar dsageer dbRrgnt 9naBY 20RE s0fi s the
clains 1 to 4, wherein the surface nount reference

ggakteach?SuHESSBBkB”ac%B?BEnreﬁSVS eog%rgfcﬁe hsol to 4,

r med hr ow- away portions forne aroun
E F t he rlnted circuit board. Still further
ﬁr? g Fcalt BSSrHOHBéoFSﬁﬁﬁePSe PRE kppadehte Insertion

|nvent|on as set forth.in claim6 is the printed

BPYRhLi FebBEPHCACEDFHI ANt Beckarmed, owhéheph-awaBuRpirig ons
reference mark may conprise a through hole forned in
fhemedetabuhdi thar eathaviftngngepr edeteenpredtslapeérandt board.
the surrounding area of the netal foil area being

col oregi:1 01 arueeh®f, t hapreanchecdishi pOPL8PRAAEEBMHing to
that of the netal forl area so as to be used as an

tﬂéeﬁréeenevyme.[agég Qg\esg@f £qr ?Hdlﬁ é%gﬁﬁg% MRUBLe printed

ref erence mark met h froun

nts_on . . .
c1r Ulg board acgorglng to claim 2, wherein a mounting

reference mark may comprise a through hole formed in the
metal feil area having a predetermined shape end the
surrounding area of the metal foil area being colored to a
color that can be distinguished from that bf the metal foil
area so as to be used as an insertion mount reference mark
and- a surface mount reference mark.

[0016] A method for mounting components on e'printed
circuit board according to an aspect.of the present
invention as set forth in claim 7, comprises:

a step of substantially simultaneously forming a
mounting hole for an insertion mount component and a
reference hole serving as a reference at the time when the
insertion mount component is mounted, in an insertion mount

reference mark area on the printed circuit board, and

11



circuit board according to an aspect of the present
invention as set forth in claim?7, conprises: a step

of substantially sinmultaneously formng a nounting

hol e for an insertion nount conponent and a rﬁference

hol e serving as a _reference at the time when the
insertlgors1t unt E&&ﬁgﬁgﬁﬁq%sﬁﬂﬁnﬁ%ﬁteﬁr?%ﬁPQrﬂﬁﬂqq%m

moynt reference mark area on the printed circuit

b&aFd EN&fRd NP1 Sa SSEEP IGE 2alddul i@t aig” e ehtlerr ploirrnce mark
of the reference hole serving as an insertion nount
paflemenod imgr len amd enintn mepuart iqwsErdricort MUt predetermined
conmponent at a predetermi ned position on the printed
pbettiibnboar @hen pirhe thasis refu itthe ol GH atrRd KM LIor the
~point. Wth the nmethod for nounting conponents on the
BENBLEM LI U OB GONT hgUFEH,BS 1 ARES 'f%%dryn%glg%%g

very small conponents can i Spose | securél |

curate positions, and excellent productivity an
AOTREBrT ey Ohr ERGDPATAGES [OER: TA B¢ U FHEH 197y
conponents on.a printed circuit board according to
dRetRePedspBelcof VERY SRedentcomnPnEmttsorrads beetd fsmased
in claim8, conprises: a step of formng a netal foi
Fackrehvaasuprfaceameupbsitebeseneadrexdcadrlem mndoductivity
formng a nmetal foil mark in an insertion nount
arfieweprepnmik yagea sbidlihageously at the tine when a

wiring pattern is fornmed on the printed circuit
boat d; A method for mounting components on a printed
circuit board according to another aspect of the present
invention as set forth in claim 8, comprises:

a step of forming a metal foil mark in a surfaée mount

reference mark area and forming a metal foil mark in an

insertion mount reference mark area simultaneously at the

time when a wiring pattern is formed on the printed circuit .

board,:

a step of simultaneously forming mbunting hole for an
ihsertion mount component and a reference hole serving as
references at the time when the inéertionlmount component 1is
mounted, in the metal foil of the insertion mount reference
- mark area on the printed circuit board,

a step of calculating the center point of the metal
foil mark locafed in the surface mount reference mark area

and serving as a surface mount reference mark, and mounting

12

N\



a step of sinultaneously form ng nounting hole for an

i nsertion nount conponent and a reference hol e serving

as references at the tinme when the insertion nount
conponent is nounted, in the netal foil of the

Lnsertion nmount referenc mark _area on the printed

&1 P Rar e BolPUn CaC o BRRan Cealol BEFHG TERE LaBRt 8P Sparier on the
of the metal foil mark located in the surface nount
PEtBEBACEI ARk LabPeardand seevibagiasod shef sed cwdaied center
reference mark, and nounting 12 /, a surface nount
poipbneatdat a predeternined position on the printed
circuit board on the basis of the cal cul ated center

poi nt, zapded §Ee@a@&u@étQHbaEhggth%eQeFEQEtPBEnEh@f
the reference hole serving as an insertion nount

.punti i rtion unt
[eterence MK ;900,M0aL) 09 ERIEE AL seeppe mark
circuit anrd on.the basis of the calculated center

PR Nt Fhe" fref Rod" FBF “ABUNFPHE “c6RPBRERPS 6f pheredetermined
printed circuit board configured as described above

2ahl heel Phethpepdisnted Aighedtdbasicdyoanghe basis of the
mniaturization of wwring patterns and for reliable
odlntiagedf cyetyrspablhtconponents, and can attain
significant reduction in production cost. [C018]

Furt heri®rge t Ro AREHOUNE QR t MRYNELRP-ROAPENEAL $h@Npranted
printed circuit board according to the present

éf¥8@££oﬁoard configured as described above can meet the
needs for higher density and miniaturization of wiring
patterns and for reliable mounting of very small components,
and can attain significant reduction in production cost.
[CO018] Furthermore, a method for mounting components on
a printed circuit board according to the present invention
as set forth in claim 8 is the method for mounting
components on a printed circuit board according to claim 7
or 8, wherein the surface mount reference mark and the
insertion mount reference mark are formed on throw-away
portions formed around the outer fringes of the printed
Circuit board, and the throw-away portions are eliminated
after the surface mount component and the insertion mount
cemponent are mounted.

While the novel features of the invention are set

forth particularly in the appended claims, the invention,

13



as set forth in claimB is the nmethod for nounting
conponents on a printed circuit board according to
claim7 or 8, wherein the surface nount reference
mark and the insertion mount reference nmark are

on throw away . portions fornmed around the outer
PPl as 0r Phe R g™ et e o g R eE Cor
t hrow-away portions are elimnated after the surface
HBARE SEGRBoRERt 28T aHie tassertlicny nudnt o therpereistc tar end
nount ed. Wile the novel features of the invention are
§eetufest fthparebifculfamy tihe tthd lappendert telidigws ddh@ iption
invention, 13 both as to organi zation and content,

vekbnbenbebheiincinder stieod tard BRS¢ At ed, along with
ot her objects and features thereof, Tromthe
foll ow ng detail ed description taken in conjunction
with the drawi ngs. EFFECT OF THE | NVENTI ON [ 0019] The

' d.ci [ rd according to the present
?Ebgé?igﬁ ggﬂ h@ggﬁfﬂéﬁ%eeds for higher density and
mniaturization of wiring patterns and for reliable
ABBhEI ng of Theryrsparr ebnpohénbeardndccandatgatn the
significant reduction in production cost. Furthernore,
pPhesprnesénventnventeonmean ahkowewersy ferahli gee¥parReRtisy and
to be disposed securely at accurate positions, and '
mﬁni@t@yﬂdﬁt@oﬁrbﬁt@QriﬁbrgﬁrkegﬁérgnQGEBQ-?gqgﬁkqgtmounting

[ or

in productivity and workability and a netho
JPUPLEPIsHROTPORERLERCALENe 0y can attain significant
reduction in production cost. Furthermore, the present
invention can allow very small components to be disposed
securely at accurate positions, and can provide a printed
circuit board being excellent in productivity and

workability and a method for mounting components on the

printed circuit board.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a.plan view showing a printed circuit board
according to Embodiment 1 of the present invention;

FIG. 2 is an enlarged plan view of the printed circuit
board portion A of the printed circuit board according to
Embodiment 1;

FIG. 3 is a partially enlarged plan VieW«eé-thé

14



printed circuit board. BRI EF DESCRI PTI ON OF THE
DRAWNGS [0020] FIG 1 is a plan view showi ng a
printed circuit board according to Enbodi nent 1 of
the present invention; FIG 2 is an enlarged pl an vi ew
prlnted c rCU|t board porti of ..t he rlnted
@?%éﬁ? %8?5|né £GCCERBOG & @%f dﬁmﬁ L's a
parti all enlarged plan view. o the 14 printed
circui fI éoaﬂdli AcEéoffli HgeroSERPAAPNENEPECIFLG e&amplge of an
side view showi ng a specific exanple of an insertion
mbaartéonpuopent; cBmGonknits a pl an vi ew showi ng
component nounting holes and nounting |ands for the

speci f FTGl nsei i @NpIBHNY i eGOBRORERL %Bﬁﬁ@nbﬁch@un%ang holes
FIG 6 is a plan view showng the vicinity of _

QHHnﬁbﬁHtEﬁ?eﬁSH S ggpktﬂg dB! -%%%dl%%%%%ﬁonb%%
accordlng odlnent PG the plan Vi oW
%he grlnted |rc it board in the conventiona
e?e%?r At cSB8HBomBnf [Houdti ng apparatus: FIG 8 is
t he plan view showing the printed circuit board in
anot hef! %on@ehﬁl6n@@a@l@é?WoﬁP@Wééﬁpéhénvlﬁénﬁﬁwn@L a
appar atus; and
mounting reference mark on a printed circuit board according

to Embodiment 2;

FIG. 7 is the plan view showing the printed circuit
board in the conventional electroﬁic'component mounting
apparatus;

FIG. 8 is the plan view showing the printed circuit
board in another conyentional electronic component mounting
apparatus; and

FIG. 9 is the partially enlarged plan view of the

conventional printed circuit board.

EXPLANATIONS OF NUMERALS

[0021]

1 printed circuit bbard

2 surface mount reference mark
2a metal foil

3 insertion mount reference mark

3a first insertion mount reference mark

15



FIG 9 is the partially enlarged plan view of the
conventional printed circuit board. EXPLANATI ONS OF
NUVERALS [0021] 1 printed circuit board 2 surface
nmount reference mark 2a netal foil 3 insertion nmount
rgference mar k SEF%irSt i psertion nount reference mark
1

D 3B 528Gnd P REEF P oROHBaNE ©F 8F EPERCEMEr k4 boar d
positioning hole 5a, 5b through holes 6a, 6b netal

f 6i 1%°27D BRUNti Myt 1anP 20 conponent nounting hole 30
[imt switch 31 contact lever 32 first protrusion 33
skgonbdbptbtoughonol8&4 term nal 35 first conponent
~nounting hole 36 second conmponent nounting hole 37
neaNt pgmband 40impunting reference mark

10 'mounting land

20 component mounting hole

30 limit switch

31 contact lever

32 first protrusion

33 second protrusion

34 terminal

35 first component mounting hole

36 second component mounting hole

37 mounting land

40 mounting reference mark

41 reference hole

42 metal foil

43 outer fringe

50 printed circuit board

BEST MODES FOR CARRYING OUT THE INVENTION

[0022] Printed circuit boards and methods for mounting
components on the printed circuit boards according to
preferred embodiments of the present invention will be

described below referring to the acceompanying drawings.



41 reference hole 42 netal foil 43 outer fringe 50
printed circuit board BEST MODES FOR CARRYI NG QUT THE
I NVENTI ON [ 0022] Printed circuit boards and net hods
for mounting conponents on the printed circuit boards

agg9rdi ng t9<<g%§£géé§gF$ggodinents of the present

invention w Il d bel ow referring to the
accompan ing drawi ngs. 16 [00231 <<Enbodi nent 1>> FI G

1 is afpFanlviéwrsRé#nylawpeharéadcier egilntigdard rcuit board
according to Enbodinent 1 of the present invention. As
shoondingFE G, Enbothmepti it ed c¢hecpirteskodr d nteshdwm. As
herein is a set of four printed circuit boards A B,

Ehand Dn and.the tpei ptedtedr edirbubeands r 1BsnGudn®ePein is
have the sane shape and configuration. FIG 2 is an

gnkargsd phap ¥hew:-af EEFcuEELB5§Qd i%S“%E O%%% %} and the
FIG 3 is a partially enlarged plan view of  the
board 1, a hows a . surface nount

rinted circui d
§§%%§%nc%lﬁﬁPk£208ﬁaG§nAYnger iéﬁdnguﬁéverépéréﬁ@é shape and
mark 3 on the printed circuit board 1 according to
ENbbHREAEIAN - [ 00 AsisShvwerhaFyel nlavheipviafethe
circuit board 1 is partitioned at the outer fringes
of inhed f ourcpi f nbedrdchr cuiiG boards A pBrtCaand éhlarged
using nmultiple grooves. On
plan view of the printed circuit board 1, and shows a
surface mount reference mark 2 and an insertion mount
reference mark 3 on the printed circuit board 1 according to
Embodiment 1.

[0024] As shown in FIG. 1, the printed circuit board 1
is partitioned at the outer fringes of the four printed
circuit boards A, B, C and D using multiple grooves. On
each of the printed circuit boards A, B, C aﬁd D, multiple
mounting lands 10, component mounting holes 20, etc. are
formed according to a wiring pattern. Although the mounting
lands, the component mounting holes, etc. are formed on the
entire face of each of the printed circuit boards A, B, C
and D according to Embodiment 1, only some of the mounting
lands 10 and the component mounting holes 20 are shown in
FIGS. 1 and 2.

The surface mount reference marks 2, the insertion

mount reference marks 3 and board positioning holes 4 are
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each of the printed circuit boards A B, C and D
multiple nounting | ands 10, conponent nounting hol es
20, etc. are fornmed according to a wiring pattern.

Al t hough the nounting |ands, the conponent nounting

tc r or d on the |r face of each  of
?ﬁtﬁ%?uﬁfeahg'SBE SaPassAané t iﬁ& epC4c E5RdPRg s D
Enbodi nent 1, only some of the nountin | ands 10 and
FhECEbRhpBRABALE FméﬁFPﬁ@lﬁél £8 Bobardémendwa -i nThe| aster
and 2. The surface nmount reference narks 2, the
fhsegeboarenphnownetergnwbemakks 3randeraﬁdcuit boards A, B,
positioning holes 4 are 17 forned at the outer

tranges and tbgolbkerebmt hReppirihedd ciikeuiit beard 1 .
according to Enbodi ment 1. The outer fringes are

f@@@@@ away %@@nrébgr@ﬁ&ﬁtﬁgs§Liggix bgards A g hSles that

D are renoved fromthe printe Prcuit boaf

5 he ref rence positioni hoI s 4 are hol es
%gg la%-e Used a5°Pef rEﬂc@gsﬁgQBBSl PoRTt-RES ErFﬁFEHlt board
circuit board 1 on a conponent nounting apparatus.
#H%”h%l%%m%?%e%ﬁg%@%ﬂtlﬂﬂtﬁopﬁéaﬁpﬁs (hlot Bhbawk)are engaged
provi ded on the conponent nounting apparatus, whereby

wheh pthhvatednsi Koot t shosnt gprosidiedposedheatotbenent mounting
desired position on the apparatus. As shown in FIGS. 1

ansh 22t ihe sheface mRUNbrigterepceculr ksaz2qane iEopBgosed
at nultiple positions on the printed circuit board 1,

fOrt eXaiPL £rc @t POSE L HQNSH NERL %gargg§{lgy di agonal

corners of the printed circult and at

As shown in FIGS. 1 and 2, the surface mount reference
marks 2 are formed at multiple positions on the printed
circuit board 1, for example, at positions near the nearly
diagonal corners of the printed circuit board 1 and at
nearly diagonal positions around surface mount components.
By the use of the pair of surface mount reference marks 2
formed diagonally as described above around.the surface
mount component to be mounted, the positioning of the
surface mount component in the X-axis direction and the Y-
axls direction with respect to the prihted circuit board 1
.can be carried out on the basis of the surface mount
reference marks 2 formed near the surface mount component.
The X-axis direction is herein the horizontal direction on
the printed face of the printed circuit board 1 (the

lengthwise direction of the printed circuit board 1 shown in
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nearly di agonal positions around surface nount
conponents. By the use of the pair of surface nount
reference marks 2 forned diagonally as descri bed
above around the surface nount conponent to be

os oni,ng .of the surface nou
o ot PRe' Y o B9got et S n  a R iR FeyBpdd cular

di rection MAth respect to the printed circuit board 1
deapcbeorapri eeonrinhedhéapasré ohet helsgefacé rapant board 1.
reference marks 2 fornmed near the surface nount

cotponent. The aaRisednsecti pafeseheeenArkbe? are formed
hori zontal direction on the printed face of the

PHi Pk eds ghé cytédeeaggnlpebeessl @@ekhwaeﬁ%c e%'keoaaeftern—
‘the printed circuit board 1 shown in 18 ,

I di t
EQ@%%%a%#?n?kéﬁﬁﬁé Brb R e RaT PEnESA e P et 'é?én%°%attern
_$ 2%% The surface mpunt reference nmarks 2 are forned |
BohetprodhEtPoh BPBEEss - (foF eXapl &2 FhHe. 3. the

pattern- baking and etching process) as that for the

TWF e padteE nredareneepmnpnked cPnesdstshodrd metAad foil 2a,
shown in FIG 3, the surface nount reference mark 2

corisi 8% sa ofoppaet Al 1hpi bndaan suchrasrangepper rbirkey

and an outer fringe 2b forned therearound. The center

efetberspial foid 28, 6erves t@@etﬂ@tai efSIENEL POIPLsOfs the
the surface nmount reference nmark 2. For this reason,

g@f9f§£é3055?9§a§9095§ éarkgsepaéhhkoggferf% atjQnship o,

et ween a serving as er ence

gglnt of the surface. nmount reference mark 2 and
1s reason, no displacement occurs in the positional

relationship between the metal foil 2a serving as the

reference point of the surface mount reference mark 2 and
the wiring pattern. In the surface mount reference mark 2,
the outer fringe 2b formed around the metal foil 2a
indicating the surface mount reference point is coiored to a
: color different from that of the metal foil 2a, for example,
black, and is configured so that the center of the metal
~foil 2a can be calculated easily by processing an image
taken using a camera. Although the metal foil 2a according
to.Embodiment 1 is formed into a square shape, it may also
be formed into a circular shape.

[0027] _ As shown in FIG. 2, the insertion mount
reference mark 3 is formed near the upper diagonal corner of

the printed circuit board 1, adjacent to the surface mount
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the wiring pattern. In the surface nount reference
mark 2, the outer fringe 2b formed around the netal
foil 2a indicating the surface nount reference point
is colored to a color different fromthat of the

Ll i bor example, . k, .and.is, configured .

e R o tnder S PR e 8267 5i PR0a ARy 958 oraing
al cu] at ed easi | rocessing an image taken usin
OcEWL?P&lmﬂPFh&uéﬁ%hgnﬁ@tfalOPgMOU% FEdSTENTE maFk %
Enmbodinment 1 is fornmed into a square shape, it my

6PB61ispe Périe@ kandsaodi meukar shdpest] 002Ar tAors moamt

in FIG 2, the insertion nmount reference mark 3 is

tefrednneamatke3apped di agenald corsrert ioh mde PrdHetnce
circuit board 1, adjacent to the surface nount 19

nhefterence mark 2. In the printed circuit board 1

according to Enmbodinent 1, the insergionfnnunL

ref erepce rk : sists, pof two kinds of .marks: a

first g%s%f |§n§ﬁngg?’ ?éf&g n%érﬁﬁr%n§§r§ﬁ8nam§€@gyd

insertion nount _reference mark 3b. As shown in F
§e§?ﬁ%n??r§?r nsér FPBAIAbENPT Pefdrengd harle 3a and an outer
consi sts of a through hole 5a and an outer fringe 6a

foined PhefeamedntheTharoundr fThageubBarofrihge farsf the
insertion nount reference mark 3a is forned of a

Shuat einetat idoi hoiar sucbrasca sappeneafilkmrorhal bs a
the sane netal foil as that of the wiring pattern and

sonard m§£§y|E@D§09§lysﬁeﬁr§§‘EhCOEB%rS%QQ%g lLRSer Gison y o
nount
same metal foil as that of the wiring pattern and formed

simultaneously therewith. The second insertion mount

reference mark 3b consists of a through hole 5b and an outer
fringe 6b formed therearound. The outer fringe 6b of the
second insertion mount reference mark 3b is colored to black,
for example.

[0028] The through holes 5a and 5b serving as the
reference holes in the first insertion mount reference mark
3a and the second insertion mount reference mark 3b
configured as described above are formed simultaneously
'during the drilling process (NC drilling) for the printed
circuit board 1, for exampie, the drilling of mountihg holes
for allowing électronic componénts to be mounted. Hence,
the through holes 5a and 5b are formed without displacement

in the positional relationship between the through holes 5a
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reference mark 3b consists of a through hole 5b and an
outer fringe. 6b fornmed therearound. The outer fringe
6b of the second insertion nmount reference mark 3b is
colored to black, - for exanple. [0028] Thehtrrough ]

g5 nd, 5b ryi .as th reference .holes .in the
ﬁpsﬁbiﬁggrfpgnezgﬁégggé eren gnﬁngmo Q%&ﬁg ées ;n the
second iinsertion nount reference mark 3b_ configure
RE1BESEr FHEFUdboPe2afe I or FRIERPAGIRERBOLS| {he' BOFPHEh holes
the drilling process (NCdrilling) for the printed
eRr anift Sboardela tlormexampldé, 1t.Remdy, i lehidnghef memait ifig. 1 6a
holes for allow ng electronic conponents to be
eufitededHence, a theatbr eugbeholies dacard d2bm@a@uring 3.0 mm.
formed w thout displacenent in the positiona

rebathepshhphbBetween the thraugh;hol.es 5 a%%.%%%ﬁ%% such

and the electronic conponent nounting holes in

L nt >Lr cui ard 1. _lLn Enbodi ment 1, the throug .
R B e L R b Ry At anat R OhF 120 B GG CRe by image
netal foil 6a is formed into a_square shape with one
5P 08INELLART ng"s. HAh ShPHdt RPREYgRaNE! 8s Barghgrspt 0.5 mm
shoul d only have shapes such that their
efrsohterential portions can be detected by image
recognition, and they should only have a di aneter of

0082em or I ench§R29) Akshpughwnarexamphe wher @iRds of
the two kinds of insertion nount reference nmarks 3a

‘@hde BD; 6T MBAneNrLRer cREENLEIKET BGULE PR G0l red on the
according to Enbodi nent 1 has been

printed circuit board 1 according té Embodiment 1 has been
described above, one kind of insertion mount reference mark
should only be provided depending on two kinds of.mark
recognition methods described below.in the method for
producing the printed circuit board 1.

.A first mark recognition method is, for example, a
method wherein light is applied to the insertion mount
reference mark 3 from_above the pfinted circuit board 1, the
light reflected therefrom is photographed using a camera
provided above to take an image, and the center position of
the through hole 5a is calculated using the taken image. A
second mark recognition method is, for example, a method
wherein light is applied to the insertion mount reference
mark 3 from below the printed circuit board 1, the light

passed through the through hole 5b is photographed using a
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descri bed above, one kind of.insertion nount reference
mark shoul d only be provi ded dependi ng on two ki nds
of mark recognition nethods described belowin the
met hod for producing the printed circuit board 1. A

' gni tian method is, .for_ exa a
Ebbé 8n%%é¥éﬁ%%||gﬁ¥e|§oa§ %Ieﬁnt&npﬁg |ﬁg§l§#bn9ﬁﬂﬁﬁ
reference mark 3 from above the printed circuit board
POSEREON| PYhtREefPECLER tReCefomS §agirotiddrathiesd ng the
using a canera provided above to take an i mge, and
th&epenmegeposiienon, ofn the fhretighahsl eebaghstion method,
cal cul ated using the taken imge. A second mark
reeogBhteonphetinedn 9 fthke examRly® hd etshod s Wher®imited
light is applied to the insertion nount reference

H@EK 3¢+hEO ow, Me] ANy ir . the
o feePiaton e it by o 8 na v

gﬁgt eREe SR ERES e e T ReT oo e, sboie maﬁiﬁife |

5b is calculated using the taken inmage. Hence, in the
FEreEn Al R r BEEBAFY | 6%6@@%@3—“ PpRé téemt @f o tihgiwusth hole
t he through hole 5a is calculated wusing the first -
Phasest toncnbahedr sbéngntbemaeckolda amndeugiing mouetl irghfterence
reflected therefrom In the second mark recognition

methodh &he cenher tpesiltigaR ehsthent-Breuoh Haoke rBRH Siole 5b.
cal cul ated using the second Insertion nount reference

ﬂﬁrkhébs@BQnHShQthP@cBthE1Bﬂshekﬁ%gu9uh%%e %r%qggt

I'n the second mark recognition netho when

Eggegﬁigg mount reference mark 3a 1s used, the boundary

between the passing light and the metal foil 6a cannot be

recognized, and the center.position of the through hole 5a
cannot be calculated in some cases. For this reason, a
desired insertion mount reference mark.is selected depending
on the recognition method from the two kinds of marks
included in the insertion mount reference mark 3 on the
printed circuit board.
[0030] Mounting of very small insertionlmount
components on the printed circﬁit board 1 configured as
described above will be described below specifically.

FIG. 4 is a side view showing a limit switch 30 being
used as an odd-shaped component, an example of an insertion
mount component. FIG. 5 is a plan view showing a mounting:

portion of the printed circuit board 1, on which the limit
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insertion nmount reference mark 3a is used, the
boundary between the passing |ight and the netal foi
6a cannot be recognized, and the center position of
the through hole 5a cannot be cal culated in sone

P EPBndd ARPR" 4PcarBet o GopeHarAG - on the |

recognition nmethod fromthe two kinds of marks _

i ncl ud®d shovReinnEéfti 6n FBANt iméfepuatehndPk 13 grovided
the printed circuit board. [0030] Munting of very

sirhh| ai nsptkconlewant 31cohponest sicoabtlkee spr iast & turn on or
circuit board 1 configured as described above will be

geschi bedchekpwnspeshliccakbkiinEh @ 34 ikhad sirde Wir@Wcted to
showwng a limt switch 30 being used as an odd-shaped

Eﬂgpﬁgﬁﬂkingrégéggphe 8% @HeiQi?EBhogat%%E%t and two -kinds

conponen iS a plan view shiow ng a frounti ng

rtion _of .the inted_ circuit board, 1, on which the,
BT PEO B35 4GEcH2388navn | A° FFES™ 13’ Fbint 8. CAQ cinds of
shown in FIG 4, the limt switch 30 is provided wth
aoEBARaRt TMeveriBY PRAES| $5nBvdbPé serasspentiing ¢e dmhe two
off a circuit, multiple terminals 34 that are
kdbndecb Eédptrotrtibéonsuiti agdl 83dsrad7 fotrmehe awi rtihreg mounting
pattern, and two kinds of protrusions 32 and 33. As

EBQM@ohnoflg%e5pr§H@eﬁiBQ%gQﬁt eeapRanent oRDWALIAY the limit
ol es 35 and 36 corresponding to the two Kkinds of

Q&?E&H359n§53%oéﬂge§§ ahg Egénﬁ.uﬁ%ék%elggﬁgtbﬁgare provided

portion of the printed circuit boar on which the
éﬁnﬁéth sides thereof. The diameter of the first protrusion
32 0of the 1limit switch 30 being used in Embodiment 1 is 0.75

mm, and the diameter of the second protrusion 33 is 0.55 mm.
In addition, the diameter of the first component mounting
hole 35 is 0.85 mm, and the diameter of the second component
moﬁnting hole ié 0.65 mm. Hence, in Embodiment 1, a small
clearance of only 0.05 mm at the both sides of the first
protrusibn 32 is provided between the first protrusion 32
(0.75 mm in diameter) and_thé first component mouﬁting hole
35 (0.85 mm in diameter). Furthermore, a clearance having
the same value is also provided between the second
protrusion 33 (0.55 mm in diameter) and the second component
mounting hole 36 (0.65 mm in diameter).

[0031] The printed circuit board 1 according to

Embodiment 1 is transferred to a component mounting
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switch 30 is nmounted, and the nounting | ands 37 are
provided on both sides thereof. The dianeter of the
first protrusion 32 of the limt switch 30 being used
in Enbodinent 1 is 0.75 mm and the dianeter of the

second protrusion 33 is 0.55 mm In addition, the
aPRAELE SoF“FhQLFPP%dc&SFp&E\@nF%&rﬁq'rP@SW% 2 ithe
0.85 mm and the dianeter of the second conponent
REGRPRRH thaEnits NY. 6PP@Ra tHMende 1 nign thebddianshtpalsitaoning
small clearance of only 0.05 nmat the both sides of

hhéefi st Hpweteunsi bac3@sestheovoded betweenntiheg hbhnst 4 and
protrusion 32 (0.75 mmin diameter) and.the first

€RAPRABERL iFBUNLILEEG ol § £o35 @A oMMt HAMBIRIY) indicated
Furthernore, a clearance having the sane value is

S ihd t n the d. .pr.otrusi.qn 33 (0.55
8 ?Hﬁggéée?gr?%an %fhénsgﬁgﬁﬁgb8%ﬁ&ﬁ§h9aé%%ﬁ%iQQ;é%e

hol e 3 0.65.mmin dianeter). [0031] The printed

EFFEE?S %&&C‘dli} REE5Fditng Ffo TOENB A REhti R Ghe same
transferred to a conponent nounting 23 apparatus and
Brepusédoat prheedesi fegrpesierieort 0wyt leecugorporidmst positional
nmounti ng apparatus using the board positioning holes
delbHowewehipbebauvseethechqar d positioni ng holes 4 and

the nmounting lands 10 (for exanple, the portions

i ndi caiedlceby i AURBEAke3RohN £6kGroaht9h t%%m@bﬁ%ﬁ%s ondthe

pattern on the printed circuit board are not forne

LihPenceTec.pLotuation BLaBRa ILaPkaRGIE TN i cno
case of a surface mount component} the surface mount
feference mark 2 1s photographed using a camera, its image
1s processed to calculate the center point of tﬁe'metal foil
2a, and the calculated center point is used as the refefence
point for surface mounting. The surface mount component is
mounted at-the predetermined position on the printed circuit
board 1 on the basis of ﬁhe reference point for surface
mounting using the component mounting apparatus.

On the other hand, in the case of an insertion mount
component, the insertion mount reference mark 3 is
photographed using é camera, its image is processed to
calculate the center point of the through hole 5a or 5b
serving as a reference hole, and the calculated center point

is used as the reference point for insertion mounting. The

insertion mount component is mounted at the predetermined
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Hence, in the nmethod for nounting conponents on the
printed circuit board 1 according to Enbodinent 1, in
the case of a surface nount conponent, the surface
nmount reference mark 2 i s photographed using a canera,

Its.iLmage _is,processed to cal.culate the center point
é%g%hggﬁePgl“P iPfliiﬁgaﬁ&rFHé%chéﬁﬁaﬂe8“c begﬁ&ﬁnOf the
is _used as the reference point for surface nounting.
FTRESEARFECROMBENE CE 0 APERERE OPs MORBiNEd Usti nghd he component
predeterm ned position on the printed circuit board 1
pounhénpasppaohttihe reference point for surface

nount i ng using the conmponent nounting apparatus. On

the otherthangrihBetiheieasetoboard N1S8EELRAIABURL Embodiment
conmponent, the insertion nount reference mark 3 is

ho e Si a , dets [ .ocessed.,to
DL OpE ReC oL ARCRoECTRIR, (TR SR RiEeR L
5b. servin as a.r Eerence hole, and the calculated
E%ﬁ?é?“ﬁ%iﬁ? i 8 ug § a8SFh&1PBf BPEREe IFdiPAENCSr mark 3 is
insertion nounting. The insertion nount conponent is
hoteddiat thRespredBreEHrhédn2RTPESESI 68 Ghatthdor the
printed circuit board 1 on the basis of the reference
ponponént mogetingnhobent RAg (38, NG ot h&ocompenentsertion mount
nmounti ng apparatus. In the printed circuit board 1

ecapsabng t9ikEgbedi NRenhachinbeeadse the throuwab hehere is no
(5a or 5b) serving as the reference hole of the

&P§§I£&Qﬂéﬂ?”ﬁﬁ Eﬁ£e£8§9€igﬁﬁk %thtiéggﬁ§g Eﬂe&%%etween in
sane pI‘OdUCtI on process as t hat or the
the printed circuit board 1, and the same distance is

maintained therebetween. Therefore, in the mounting process,
the protrusions of the insertion mount component is inserted
securely into the predetermined component mounting holes 20
(35, 36), and the insertion mount component is mounted
securely.

[0032] According to an experiment conducted by the
inventors, the frection defective in the case of the method
for mounting components on the printed circuit board 1
according to Embodiment.l was 0.001% or less. On the ether
hand, the fraction defective in the cése of the conventional
method for mounting surface mount components and insertion
mount components using only the surface mount reference
marks was different significantlylfor each production lot of

the printed circuit board. In some cases, the fraction
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conmponent nounting holes 20 (35, 36) for the insertion
mount conponent using an NC machi ne tool, for
exanple, there is no displacenment in the positiona
rel ati onship therebetween in the printed c$gcuit

rd. 1, _and the sanme distapce is naintajned .
B aebt o pRsTators 1 ACr S RBBNEFHo B bcess, thehgase
protrusions of the insertion nount conponent is
ith8ér Bedargec Gisky aicrientthe Spicddése anidise leoepementof 0.15 mm
nmounting holes 20 (35, 36), and the insertion nount
oonpoment ccsurmment éd thecpoealiy.ioh@l32k 1Acdondihig tetalken the
experiment conducted by.the " inventors, the fraction
deliaet hye 1kAdkhe ocase ok Mﬁ%iﬁ%t@@@te&%raﬁ@“%%@n%omponent
conmponents on the printed circuit board 1 a0ﬁord|ng

I PBR 01%.or t t her
RS e Tract on T eet o o7 R L RE Chse B CPRENT mounting
convent i onal gethod for, mounting surface nount
RCS &RACF o

UBrpBheRts 4RdPEnSErtii6A CHouRE CE6ipdnent’. Thei AgnBANyional

the surface nmount reference marks was different
BrgRfefcantFiifoPcaseh prsaucti ¢hel 6t egtrancige bgrtivgead the
circuit board. In sone cases, the fraction 25
debectisvenerfectied ibs@¥%t ibh msuassusrgdotbat, and the

case that a |arge displacenent, such as a

dbapbaegaeRbult iQglhoM wak BREEat00CYr FRdoiNpbhe, no
~positional relationship between the nounting |ands 10

gtogbsmweegagreatteﬁ&wéygr}hfnC@ﬂ@ogﬁgéenevyy$é99188!e
O during the experinent, conponent” nounting Wwas

[ t properl In the conventi onal
gggghgetghgecfgggg%geogesgr?ged gbove was set at a very

small value to attain'higher density and miniaturization of
wiring patterns and miniaturization éf components, it is
assumed that the fraction defective became high.

However, in the method for mounting components on the
 printed circuit board according to Embodiment 1, because an
insertion mount component is mounted on the basis of the
center point of the reference hole of the insertion mount
reference mark, even if the clearance between the
protrusions 32 and 33 of the insertion mount component and
the component mounting holes 35 and 36 is 0.05 mm, for
example, the insertion mount component is disposed
accurately at the désired position on the printed circuit
board 1 and then mounted thereon.

[0033] In the printed circuit board 1 according to
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printed circuit board, because the clearance between
the protrusion of the insertion nount conponent and
the conponent nounting hole was set at 0.2 mm or
nore, no problem occurred. However, in the present

[ .1 Qn, becaus | ear scri_bed Qve S '
KB Ry 20 U e RE 1R SRR SRR oo TaakGy ton mount
an% m ni aturization of mﬁrin% patterns and _ _
FEARAEOFPZREFER of LCofPaReRt T ithe siiagedened nimgte mprtions
fraction defective becane high. However, in the nethod

pér theuntiingedonporantts boariché s pleismtrédbeci.r cipwebear dthe
according to Enbodi nent 1, because an insertion nount
pogpenentinvenfouht €éd ontt Nembasids tof thie kaert &f paid¥diment.
of the reference hole of the insertion nount

ngfeigneepaREL, evenski-lihe Glearance betyween t may be
protrusions 32 and 33 of the insertion nmount conponent

n he conponent _mounti.ng .hal 35 . and 36 i.s 0..05
el e aPEn eB R Bhirsn ShecRr Leomb R iig boazd, o
di sposed  accurately at the desired position on the
BrPAtEdOEi FBGFT L 1RBaPE D tah® LERER CRoIRIES [Rer &6n formed
[0033] In the printed circuit board 1 according to 26
Ehbodhakhy Leaantbranplke riienemountie cpaponehti Meettd aounted.
mount reference marks 3 is forned at the diagona

fringeIpoEkboasment theaprertfglei WBeirkiBORKE isSirface mount
descri bed. However, the present invention is not

bipttedctonkbis ki ndqotnenbodicn®ntyy Mkt R8RS Afarks 3

insertion nount reference marks may be

are fqrmed on the throw-away portions of the printed circuit
board 1 is described. However, it is possible to form the
surface mount reference marks 2 and/or the insertion mount
reference marks 3 in the same area as that for the wiring
pattern depending on the configuration of the printed
circuit board.

Furthermore, in Empodiment 1, the feference hole is
.shown as a through hole having a circular shape. However,
the reference.hole is not limited to this shape, and the
reference hole should only be formed into a shape that is
processed.simultaneously with the component mounting holes
for ‘insertion mount components and is configured such that
the reference point can be calculated by image recognition.
For example, in the case of the first mark recognition

method, the reference hole is not required to be a through
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formed in an open space inside the printed circuit
board, or a pair of insertion nount reference marks
may be formed diagonally near the insertion nount
conponent to be nounted. In Enbodi nent 1, an exanple

H@?Eebﬂttﬁnﬁsﬂgfgc oﬁggﬂgong%f%rzgce ﬁgﬁkgvgrand %Ereference

I nsertion unt rererence rks are forned’

or |o s f the printed circuit board 1lis
é%i@r?g88 ap %prmg péQ%PbPespépFoPﬁﬁPﬁeConflgured
surface nount reference mar ks 2 and/or the insertion
fBoht thpef Bheneenfarkdo3nitncehebsane latéatasl t had friwe
the wiring pattern depending on the configuration of
théepenntedolei meyi habeardpoFygbhanmehepei, n fErbediam@nte .
1, the reference hole is shown as a through hole

hevsng a cirgyl @&sshapeqd §Q$@¥erw1tBh§héeﬁ@Eﬁegefgglﬁountlng
|s not limted to this shape, and the reference hole

- r nt,o pe. that is _processed
e oy e HETRL o s Ss R R RbaRE: RGoRE Idégf o
nsertion unt co onents and |s configured such that

%Iﬁ%o%rer%"ﬁe b1 hECCRR L BeCRar¢tFaLodoBy thageended for
recognition. For exanple, in the case of the first
WagReF edomPi tVoRndnBihodturheatéber eficehhokériisgnpattern and -
required to be a through 27 hole but may be a

flion-hhn baighr hokeionMofeovweponthesy ekeeanc€ thel @ositional
should only be. forned into a shape bei ng configured

saThc 1 bRthihenreent en eﬁénulgeﬁgbsaeeEEHl@hedthen@ohgenent
ref erence hole nmay have a pol ygonal shape, fo
ﬁggﬁplﬁg holes is displaced owing to a change in the
production lot of the printed circuit.board, insertion mount
'components can be mounted securely at desired positions, and
the production cost can be reduced significantly. Hence,
with the method for mounting components on the printed
circuit board according to Embodimernt 1, very small
components can be disposed securely at accuraie positions,
and excellent productivity and workability are obtained.
Furthermore, becauee the production cost of the printed
circuit board according to Embodiment 1 is reduced
significantly, product prices can be lowered.
[0035] <<Embodiment 2>>

FIG. 6 is a plan view showing the vicinity of a
mounting reference mark on a printed circuit board according

to Embodiment 2. The printed circuit board according to
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[0034] As described above, with the nethod for
nmounting conponents on the printed circuit board
according to Enbodinment 1, in the printed circuit
board intended for higher density and m niaturization
attern ni aturization of

gh%ﬁ? e% onPJfﬁg pHénganQPun &Pt F6h&hEpCe mark 40

betmeen the wirin pattern and the conponent nounting
EBPEsl?sadFeﬁbaEéglenin@ theaseninge mAunfereference mark 2
production ot of the printed circuit board, insertion
andntheconpenents mannbereﬁemEBdesaamkeBypabvddeﬁred the
positions, and the production cost can be reduced-

stontéicantbyi tHepeed 1WathotrhengetBod bl i fRHAL HNGescribed
conmponents on the printed circuit board according to

gﬂeeg'md%eZEOA%q%femdgp genponent s, can gfr9%590889rd

securely at accurate positions, ‘and exce
roductivit nd workabi Lity are obtai ned.
Firther Br B bBoaneBeChe phBduCk GATE0SE bPafhe® the printed

printed circuit board according to Enbodinment 1 is
FeHteed PergAi freantipy ppodubpdprienéds lcanchet! daer sbie
[ 0035] <<Enbodinment 2>> FIG 6 is a plan view show ng
ndenvicg nréyeoénae moukting reference mark on a
printed circuit board according to Enbodi nent 2. The

print eds cirewh t i Roard, aGPOEHénﬁoh@t@ﬁgEHB@QkHEBE Aakg 40
provided with a nounting reference mark 40 that is a

tﬁﬁ?i@@%'&? erEPSréHE%aBSlEDHTt &%geﬁgnggde @km%uHel

I nsertion nmount erence nmar

reference for insertion mount components, a metal foil 42
formed around this reference hole 41, and an outer fringe 43

formed around this metal foil 42 and colored to a color
different from that of the metal foil 42, for example, black.
The reference hole 41 is formed in the same production
process as that for the component mounting holes into which
.the protrusions of insertion mount components are fitted,
and there is no displacement between the reference hole 41
and the component mounting holes, but a predetermined
poSitional relationship is maintained therebetween. Hence,
the center point of the reference hole 41 is calculated by
image processing and used es the reference point for
insertion mounting, whereby.each insertion mount component
is disposed accurately at a desired position on a printed

circuit board 50 and then mounted.
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printed circuit board 1 according to Enbodi nent 1
descri bed above. The configuration of the printed
circuit board according to Enbodinent 2 is the sane
as that of the printed circuit board according to

| ment except for, the .npounti ref erence rk. .
R i n T ot Martdunt PROTH Pdr e S0 nar poRB LR £o
consi sts of a reference hole 41 serving as the
FoRREHRERE réf eFRACEeE®E FRASEr fPoRHBIOAL 2cEAPEHEALs Shape and
~nmetal foil 42 formed around this reference hole 41, _
madle amf out eppper nfelidd foor asdmpiewndst ibsmadt ah ftbiel same
42 and colored to a color different fromthat of the

ped@bhcf obh grocéos exanphe, fbraecke wikengeparenee,haehd there
41 is formed in the sanme production process as that

19rn4 he; £oMROBROL + MDUPLLDY baLeg; At LEB ntBRY the metal
P feht

protrusions of Insertion nmount conpo s are fitted,

nd. there is no displacepent .between.the reference .
RO BE i PR oREERE R P BRtt RE Shorgen b Ationship is
predetermned positional relationship is maintained -
Rt ebet R erN e HePREveehhe RENERGIROT It Be tPeter fringe 43
reference hole 41 is calculated by inmage processing
anbusddtasa t beloef @t éherepdi Arofiochaitnsér thenmetal foil 42
nmounti ng, whereby each insertion nount conponent s

14 sposesd ageonnbiet MeaheBadesbriad 4pQsi WA 6Aia pbhAtigdhration,
circuit board 50 and then nmounted. 29 [0036] In the

Pd Nt e £ éfy%&ngﬁégt% aﬁsQE%lﬂgokothgnme@g@%i% 42

the netal foil 4 aving a circular shape an

having a circular shape can be detected by image recognition.
In the process for mounting components on the prihted
circuit board 50 according to Embodiment 2, light rs applied
to the mounting reference mark 40, the light reflected
therefrom is photographed using a camera, and image
processing.is carried out to calculate the.center pcint of
the reference hole 41. The center poinf.is used as the
reference point for.insertion mounting. 1In addition, the
boundary between the metal foil 42 and_rhe outer fringe 43
is recognized by the image processing using the light
reflected from the mounting reference mark 40, and the
center point of the metal foil 42 heving a circular shape is
calculated. The center point is used as the reference point
for surface mounting. Hence, the displacement between the

reference point for insertion mounting and the reference

30



made of a copper foil, for exanple, is forned in the
sane production process as that for the wiring
pattern, and there is no displacenent between the
wiring pattern and the netal foil 42, whereby a ;

t ' 1] .relationship is. _maintain . -
O R DB R RePNE b bR AR o R Bigiian e PR atstance
colored to a color different fromthat of the netal
?%Heaa %Pg FOTRBACRF oAU FhBINBPAR ST 6PF ADSSWERNt APSnt
configuration, the outer circunferential portion of
tperareRalsfenf #Re havhihgna éendal af shapwicangbpattern. If
detected by image recognition. In the process for
tbeindi sgl eoepenentissoantbeepebtieda preedttrloacd 5Q1ue, the
according to Enbodinment 2, light is applied to the
 PPURELAOC L BERL ENEE. MBI K40y tRechighthetl eCt el opatically
therefromis photographed using a canmera, and inage

£ssi | s,carried out to,calculate the center
e Pooh o Far B 8B haher A “Tho canter Cparnprpguct

s the _reference point for insertion nounting.

r@ggﬁgition;Aﬁ eS%BUﬂﬁ%r?b%%?me%%etﬁél%%?%lC%BFPlgzboard
and the outer fringe 43 is recognized by the inage
Frovedsingt usimgod heeht ght isrebhétvedefir em thet component
mounting reference mark 40, and the center point of
nnden et @l cdwibe 42ahavedgoat cusCbadnehapent $ng reference
cal cul ated. The center point is used as the reference

R0t 40 F1odv 5 f ACLLNBHNLE NGt HBREE b NELHLSRE AGEFRAt surface
between the reference point for insertion nounting

Ei¥%f§¥§%£@0fagg Qg%n%h£o£n§g££§8§ EBHQ iggference mark.

econes the di splacenen I Stance

Hence, the mounting reference mark can be formed even on the
limited'mounting face of thé printed circuit board that is
required to be miniaturized. Furthermore, with the method
for mounting components on the printed circuit board
according to Embodiment 2, components can be mounted
securely at desired positions, and significant reduction in

production cost can be attained.

INDUSTRIAL APPLICABRILITY

[0038] The present inventidn can meet the needs for
higher density and miniaturization of wiring patterns and
for reliable mounting of very small components, and can
attain significant reduction in production cost, thereby

being widely applicable to and useful for printed circuit
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bet ween t he conponent nounting holes for insertion
mount conponents and the nounting | ands of the wiring
pattern. If the displacenent distance exceeds a
predeterm ned value, the printed circuit board being
in this state is automatically ejected fromthe
B?gaﬂﬁtion line as a defective product. [0037] As
descri bed above, the printed circuit board according
to Enbodinment 2 is configured so that conponent
nmounting can be carried out using one nounting
reference mark 40 having a function obtained by
conmbi ning the surface nount reference mark and the
insertion nmount reference mark. Hence, the nounting
reference mark can be fornmed even on the |imted
mounting face of the printed.,circuit board that is
required to be mniaturized. Furthernore, with the
met hod for nounting conponents on the printed circuit
board according to Enbodi nrent 2, conponents can be
mounted securely at desired positions, and '
significant reduction in production cost can be
attained. | NDUSTRI AL APPLI CABI LI TY [ 0038] The present
i.-nvention can neet the needs for higher density and
mniaturization of wiring patterns and for reliable
nmounting of very small conponents, and can attain
significant reduction in production cost, thereby
bei ng w dely applicable to and useful for printed
circuit 31 boards.
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32 CLAIMS 1. Aprinted circuit board conprising: a
W ring pattern having nounting |ands to be connected
to the connection termnals of a surface nount
conmponent, a nounting hol e forned in the area of said
wiring pattern so as to be %h d with protrusions
formed on an insertion mouf onent, an insertion
nmount reference mark forned substantially

si mul taneously with said nounting hole and having a
reference hole serving as a reference at the tine when
said 1nskrepiontedunircohpopeardi sompuntedy:and a
surface nount reference mark forned substantially

si mul taneotishy whttethehsounyi fguhands 0hn8ai €oWbki BBnnected
pattern and serving as a reference at the tinme when

B&I €he SHEARESL TBUNE < CQPRONENL i § QHPFEEQ Tgunghgomponent
printed circuit board according to clarm

the surrou re reference hol
|nsert%dﬁm%gun %1 é?en%%mﬁgr |§h%oﬁp%§e8?ofaégnﬂt5rng
foil area forned by etching at the tinme when said

RE TR pRR 27 ntou%ef%H‘oﬁé%id BitHhRIPEFHEEENE| feamed on an
board according to claim1, wherein the surrounding
Hreer ofomaiounef epmperehol e of said 33 insertion
mount reference mark is colored to a color that

an insertion mount reference mark formed substantially
simultaneously with said mounting hole and having a
reference hole serving as a reference at the time when said
insertion mount component is mounted, and

a surface mount reference mark formed substantially
simultaneously with the mounting lands of said wiring
pattern and serving as a reference at the time when said

surface mount component is mounted.

2. The printed circuit board according to claim 1,
wherein the surrounding area of said reference hole of said
insertion mount reference mark is composed of a metal foil
area formed by etching at the time when said wiring pattern

is formed.

3. The printed circuit board according to claim 1,

wherein the surrounding area of said reference hole of said
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can be distinguished fromthat of the |ight passed
through the reference hole. 4. The printed circuit

board according to claim?2, wherein said insertion

nmount reference mark has a through hole forned at the

u nt e op o | _fQj
1Snsb rtt%l_.)or{ ?J%;]At}lnt‘? P%fegllecrlp?%ulf\ ]f)ola% dég%gg??Eg géior that
one of clalns 1 to 4, wherein said surface nnunt
Gt %rite MR G sE ot i HREF tP bnthBuht SFefRFeREE through
mark are fornmed on throw away portions fornmed around
e maferefqd nyese of said printed circuit board. 6.
The printed circuit board according to claim 2,
wherein a nmounting reference mark conprises a through
hole forned in said netal foil area having a

predeter mmned, shape; and-¢he 1§é’£f@u§9éc5‘ﬂd?«rﬁﬁatc9fc§§hg 2,
netal foil area being colored to a color that can

stdngui shed, fromthat of salf | rea_s
SN LA I nBln b fePEARL REE AAER=3PnPRuan
surface nnunt reference mark._ 7. A nethod for nounting

&4 gt t?ﬁl?ﬁQﬁFa%?+%%}¥ %%%Fﬁalcﬁﬂﬁ%Fé?ﬁgOfsﬂald
a step of substantially sinmultaneously formng a

gt i gl lhadeed or an insertion nmount conponent and a
reference hole serving as a reference at the tine when
said insertion nmount conponent is nmounted, in
an.insertion nount

5. The printed circuit board according to any one of
claims 1 to 4, wherein said surface mount reference mark and
said insertion mount reference mark are formed on throw-away

portions formed around the outer fringes of said printed

circuit board.

6. The printed ci;cuit board according to claim 2,
wherein a mounting reference mark comprises a through hole
formed in said metal foll area having a predetermined shape
aﬁd thé surrounding afea of said metal foil area being
colored to a color that can be distinguished from that of
said metal foil area so as to be used as an insertion mount

reference mark and a surface mount reference mark.

7. A method for mounting components on a printed

circuit board, comprising:
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reference mark area on said printed circuit board, and
a step of calculating the center point of said
reference hole serving as an insertion nmount reference
mark and nounting an insertion nount conponent at a
redeter ned 0 on, sai ng cu d
gn thelé??% %¥p egﬁ%%}lg ¥ %lce%f %Y k§r8§$g a
nmet hod for nounting conponents on a r|nted circuit

TR%HEln%o%%¥¢SF%@ 2 éT%%rB%OPoWﬁPHE SoﬁéPéﬁnFoﬁpdnérk
in a surface mount reference mark area and formng a
nefafefod |hobe ksénvang é&nsartebarapant akefberendémenahkn said
area sinultaneously at the tinme when a wiring pattern

issd ot el meusal dopponéet Csrauuhtelipaid, aa sheprofion mount
simul taneously formng nounting hole for an insertion

FOHOL o CONPRRLRAT ?@9 @nr§%§8989§ Qhec§§EM&99b@§rd and

ref erences at t e time en Sal |nsert| on ITDUH
conponent

nser (1 oH- At C?L*%%%E%%gng?% %?%SGBnpgéPE BFuﬁ?éﬂ

circuit board, a step of calculating the center point

BT LFRD AR BP L f DP TV HRP k2 F 08Bt eBSPATSAPdMSUPFaEBTRBAAES mark
reference mark area 35 and serving as a surface nount

ared evenceim@ark, ansdenbuohi mgund sampavenfpeht a predetermined
conponent at a predeterm ned position on said printed.

g Cthi dn kxgrarsiap@ phenbasi 8ietut Bepeakaubat ele BEBEErN of the
poi nt, an

calculated center point.

8. A method for mounting components on a printéd
circuit board, comprising:

a step of forming a metal foill mark in a surface mount
referenée mark area and forming a metal foil mark in an
insertion mount reference mark area simultaneously at the
time when a wiring pattern 1s formed on said printed circuit
board,

a step of simultaneously forming mounting hole fér an
insertion mount cdmponent and a reference hole serving as
references at the time when said insertion mount cqmponent
is mounted, in the metal foil of said insertion mount
reference mark area on said printed circuit board,

a step of calculating the center point of the metal

foil mark located in said surface mount reference mark area
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a step of calculating the center point of said

reference hole serving as an insertion nount reference

mark and nmounting an insertion nmount conponent at a

predeterm ned position on said printed circuit board
oi_nt

t s_of _th al cul at ed center

%@ghg§r$§ﬁbn%%n |ngrc ﬁﬁo%ngg rﬁPF%t Grké|Fgglpountlng
board accordlng to claim7 or 8, mhereln.sald surface
frotnf TrefePeHRE AAFROBRACsAFdai REBFAEIEEATHDEAL POSition on
reference mark are forned on throw away portions
$atdedrintednditheibuberrfir bongebeobasaisdopr itheedalculated
circuit board, and said throwaway portions are
ethtdnapednaft endt he surface nount conponent and the
i nsertion nmount conponent are nounted. 36

a step of calculating the center point of said:
reference hole serving as an insertion mount reference mark
and mounting an insertion mount component at a predetermined
po$ition on saild printed circuit board on the basis of the

calculated center point.

9. The method for mounting components on a printed

circuit board according to claim 7 or 8, wherein said
surface mount feference mark and said insertion mount
reference mark are formed on throw-away portions formed
around the outer fringes of said printed circuit bqard, and
said throw-away portions are eliminated after the surface
mount component and the insertion mQunt component are

mounted.
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