1 CIRCU T BOARD AND MANUFACTURI NG METHOD THEREOF
BACKGROUND OF THE INVENTION 1. Field of the Invention
[0001] The present invention relates to a circuit
board on which a sem conductor device is nounted, and
nore particularly to a cirduit board which has an
opening portion at the center thereof to connect a
sem cohduef BrBOHRY | &®D WIARU FAET CRIKGI ¥Ebieap drihrpugh a
bonding wire, and a manufacturing nethod thereof. 2.
Description of the Related Art [0002] In general,
when i npl enenting a sem conductor device in an

el ectroni c devippexcRot/RON0IFIHe O NRRWATHRY t he

sem conductor device on a circuit board in advance and

1.agsenbl bra ke reiLeuit, board having the sem conductor
devi ce mounted thereon in the electronic device is

[0@@? ted to increase an efficiency of an inplenmenting
operation. At this time, an electrode of the
senEgonductor device is connected wth a term nal on
t he ' 6Fr EGFEeBbar8VERFOGEN & 2BBAdFRgAWFEECULR BPded Po
reduce a | ength of the bonding wre, an opening

whight RoRCN&CPBARBHCAL deFéceehtencpntefe aviroaike board
and an el ectrode of the small sem conductor 2 device

parsigohpeévetowt hiactetnbnakdpentitbnhel ancopenihg

portion at the center thereof to connect a semiconductor
device with the circuit board through a bonding wire, and a
manufacturing method thereof.

2. Description of the Related Art

[0002]

In general, when implementing a semiconductor device
in an electronic device, a technigue of mounting the
semiconductor device on a circuit board in advance and
assembling the circuit board having the semiconductor
device mounted thereon in the electronic device is adopted
tco increase an efficiency of an implementing operation. At
this time, an electrode of the semiconductor device is
connected with a terminal on the circuit board through a
bonding wire. In order to reduce a length of the bonding
wire, an opening portion is formed at the center of the

circuit board and an electrode of the small semiconductor



wiring line around the opening portion through the
bonding wre. In such a circuit board 101 which is
assenbl ed as a seni conductor device and has an
opening portion 3 at the center thereof as shown in
FIG 11, an etching resist lzayer is provided on a
copper |ayer by using an insulative base material 17,
deg.ige, iz glasschase winter aleradppar pelrad onl aF RatiieR ke
forma predeterm ned etching resist pattern, a copper

wilidyer 1pokt iaonuexpesed cheomighips @tiehi RY rbeShSthe bonding
pattern is nolten and renoved, and then thé etching

wik@si st pattern is renoved, thereby formng a
predetermned wiring pattern 15 nade of the copper

| ayer. sequent | der, resi st .l ayer i
pro?%dgg%?ogf%E%ngﬁr§83?§rgﬁ%eg%lggl&Sr F@?Pé%ed as a
&ﬁttern, Ni/éu plating %s performed with respect to a

SeMtFPAG U S e FRVEKB08BH PREMPPNPECBANEePOrEdPSL 3 at the

attern, and then the opening portion 3 is fornmed at

Cegﬁﬁr EBREEPTORSt RBOVNr &1 £ 160ard  bylaskebiag besist layer

. [0003) In order to avoid occurrence of burrs and

1srpeVaresf ont Recwppenglpactrebr whéngf enninguiheive base
opening portion by the router bit, there is a nethod

maberfeinifig a.gicai tyluksi bgsepabternaat cappesi-tien
where the opening portion is formed in such a manner

labhbaktibhstpatbemnnail prienekippdnall arshahp 35888 Battern,
which is preferably a sharp angle of 15 degrees or

a ﬁggﬁﬁé“ﬁ59e59§9§€§oB°e§p§§Eﬁa@§oHeEH§QdEQHB§BgtQeQist
pattern is molten and removed, and then the etching resist
pattern is removed, thereby forming a predetermined wiring
pattern 15 made of the copper layer. Subseguently, a
solder resist layer is provided to form a predetermined
solder resist pattern, Ni/Au plating is performed with
respect to a wiring pattern exposed from this solder resist
pattern, and then the opening portion 3 is formed at the
center of the circuit board by a router bit.
[0003]

In order to avoid occurrence of burrs and removal of
the wiring pattern when forming the opening portion by the
router bit, there is a method of forming a circuit wiring

pattern at a position where the opening portion is formed

in such a manner that this pattern is inclined at a sharp



direction of the router bit and a width of the wiring

pattern becones 90 pmor nore (see, e.g., Patent

Docunent 1). [0004] Further, in this circuit board

101 having the opening portion at the center thereof,

the wiring pattern 15 is a 3wring pattern which is

close to an electrode 12 of a sem conductor device 11
angpeer déi cho ipegued eaabéngth sbtra abgidi ng WSr eet3ees or

whi ch connects the electrode 12 of the sem conductor
rmodeyi eethlraspbctheowar sngrpatt perptbdetutie el ECHbling

board 101, and a portion 4 where a wiring pattern 2
dirscdensecandna bbank PeRki QRASaNAYHRY BE WhEI NG ring

pattern 2 are present at a rimof the opening portion

e f .t.he_ ci It ar 01 h i.n

P e e Sty B 5008 (588gaf e Wi TR TP naer Brent
l)of the opening portion by the router bit, fornmation

of the opening portion by punching w th high
[Ogbgﬂuctivity has been demanded. However, when the

ing portion is fornmed by punching, a

whi t e- bl ushed mark 6 which has a size of

appFoxihatrel ynotBipnranauiboksawfli £61i bamémyythe opening

partially produced at a part shown in FIG 13 in the
pobtank pbrthencehtwinghaoewiyi hgepaiténg phtthenrim of a

the opening portion 4 by an influence of punching.
wiBingepahtsrmhivhechl ushetdosar ko6atan1berobger vedofrem a

surface of the circuit board, an inconveni ence nay

seR086hBhYtor device 11 in order to reduce a length of a
bonding wire 13 which connects the electrode 12 of the
semiconductor device 11 with the wiring pattern 15 of the
circuit board 101, and a portion 4 where a wiring pattern 2
is dense and a blank portion 5 having no wiring pattern 2
are present at a rim of the opening portion at the center
of the circuit board 101 as shown in FIG. 12.

In recent years, as compared with formation of the
opening portion by the router bit, formation of the opening
portion by punching with high productivity has been
demanded. However, when the opening portion is formed by
punching, a white-blushed mark 6 which has a size of
approximately C.3 mm and looks white is newly partially
produced at a part shown in FIG. 13 in the blank portion

having no wiring pattern at the rim of the opening portion



occur in, e.g., inmage recognition at a subsequent step
like wre bonding, and occurrence of the
whi t e- bl ushed mark nust be elimnated or greatly
reduced, or observing this region mnust be disabl ed.
Pat ent Docunent 1: Japanese 4Patent Application Laid-
open print No. 2000-315751 [0005] It is an object of
bt ke préderindenvdntivocitiogprovide a circuit board and
a manufacturing nethod thereof which can avoid
occurimercehdfs ahdhict-e-lhlsishetharar k6 Whaircba SbRartical lf¥rom a
produced at a blank portion having no wiring pattern
suatfage KMok an roPERi RGaRAN AN IWReM he QReNiRY p0551bly
portion is formed by punchlng in the circuit board in

ocwhirchra Roption, . waere t %ﬁ\gll\r/(\)/:nngtpgt ts%?a@:eﬁ%e%%n%%e%m_juke

the bl'ank ‘portion- havin
pLesen t rim.of the ap ni_ng ortl
chen?erbé %fhg%gngblfrg grd ﬁﬁﬁﬂ %EE %ﬁ9EN?F6NmuSt
be g %fh eve this object, accordlng to a first
a§ é Lngfedi RE Gresimy Fﬁgéﬁ?ﬁonortﬁ@ﬁ@rvénﬁréﬁﬁéeéealon
circuit board 5 having an opening portion fornmed in a
mugfipber di&2PheFeof, wherein a dummy pattern connected
with arimof an arc part of the opening portion is
provitedtbesirdmens Wwiri’TagapateePateconhepiedanivh Aaid-
rimof the opening portion. Further, in the circuit
opboapdinthdcduatgOpatteen i s
[000%]

Tt is an object of the present invention to provide a
circuit beard and a manufacturing method thereof which can
avoid occurrence of a white-blushed mark which is partially
produced at a blank portion having no wiring pattern at a
rim of an opening portion when the opening portion is
formed by punching in the circuit board in which a portion
where the wiring pattern is dense and the blank portion

having no wiring pattern are present at the rim of the

opening portion at the center of the circuit board.

SUMMARY OF THE INVENTION
[0006]
To achieve this cbject, according to a first aspect of

the present invention, there is provided a circuit board



formed of branch patterns connected with the rim of
the arc part of the opening portion on a periodic
base, and it is forned of a plurality of branch
patterns connected with the rimof the arc part of
the opening portion on a periodic base and a coupling
portion connecting one end of each of the branch
hayatnce s oRuvitrie ororte,ora. gamdetiveen sules tplatrealtiHor «off
branch patterns as the dummy pattern is 0.3 mm or
wHeessin andiubitey peaURIING ROILIRM GARMEGE N Qe 8Nt :of part
each of the branch patterns is forned in a range

ofWhtiheh dperQng PEen Jress s dhe 1alg rart %&zﬁ%?tpgﬁtern

openi ng portion. When according to a second aspe

co%%%c%%%ﬁ%ﬁ%g gn%gggkgnt%@eﬁge%ﬁ%jtggg%ﬁgﬁéfecgﬂgigured

as expl ai ne above, ‘even a partion . the
Wi ri tern is dense . ng¥9 bl ank portion having no
W 1 G BEET o ATE Brecuit S02 e Wt BIYhE gpentng
portio% t the center of the circuit board, presence
fogpephg d%ﬁﬁﬁcg|8€FF86§Sp§Pﬁ@ﬁﬁt@ﬁ #R&hplask ripopti she arc
enabl es_suppressing a white-blushed mark produced at
Pagheofi f6f CPRa1OPeRHG 1por o deeitdipubebiengand it is
Moreover, according to a third aspect of the present
foirmednrifon pvemailfita whii beabcbuspedtrank tsngeneedt @drh the
it is hardly seen when it is placed in the range of
rifh. 2fmuher arkepartrom the opening Pertien, cANd periodic
erroneous recognition by an optical device at a
basEbsREUENECEHEPRE0BS rROEN06EHRectA904he cnd of each of
the branch patterns.

Furthermore, a gap between the plurality of branch
patterns as the dummy pattern is 0.3 mm or less, and the
coupling porticn connecting one end of each of the branch
patterns is formed in a range which is 0.3 mm or less from
the arc part of the opening portion.

When according to a second aspect of the present
invention the circuit board is configured as explained
above, even if a portion where the wiring pattern is dense
and a blank portion having ne wiring pattern are present at
the rim of the opening portion at the center of the circuit
board, presence of the dummy electrode pattern in the blank

portion enables suppressing a white-blushed mark produced

at the rim of the opening portion due to punching.



The circuit board can be manufactured by formng a

W ring pattern and a dummy pattern coupled wth each

other in a range serving as an opening portion of a

substrate, then form ng the opening portion by

punchi ng and, at the sanme tine, electrically

di sconnecting the wiring pattern and the dumy

pat termacofreom eachrdtiher toAectohdirng akpethi f mathpdesent

the wiring pattern and the dunmy pattern can be
insemulibaneousl y £f ar wedtand 1LBekl fibhkm LBi gkRessesdcant is

be increased by electroplating which is perforned to

hathegesepat {;gEAS i@t 1khg15amm th\Mehot harghy (8r gabl ¥ or
simplifying the process. Additionally, when an area

. LS, h 1 bl
18§ %PgmdﬁﬂgyogggéﬁﬁgpggféEgggggg 8§r?H8PP%Sr888 hltgp9 by

an anount of essentially unnecessa
c ecreased, . [ 0008 Accor di tq the present
on BepEr Sn e P Can dorbPachiSRhr 0Paedora EPFoaEror
05@?&? whose productivity can be greatly inproved by
! 1 ng the opening portion by punching as 7 conpared
with that when form ng the opening portion by a
rout@f Bifcand PRawki eAngeReranibacoiiradwhivt éobhisted
~mark due to punching can be suppressed by providing
witheddpahyerel extr adéupayt penteAs acnpdubit wiah ebshacteer
when recogni zing an inmage can be elimnated, and
inhencenga eéfechgobsgarabbyningreytogonebti gi enpeyrakran
I npl ementati on step can be denonstrat ed.
then forming the opening portion by punching and, at the
same time, electrically disconnecting the wiring pattern
and the dummy pattern from each other. According to this
method, the wiring pattern and the dummy pattern can be
simultaneously formed and their film thicknesses can be
increased by electroplating which is performed to these
patterns at the same time, thereby greatly simplifying the
process.

Additionally, when an area of the dummy pattern is
reduced as much as possible, an amount of plating which is
essentially unnecessary can be decreased.

(0008}
According to the present invention, it is possible to

provide the circuit board whose productivity can be greatly

improved by forming the opening portion by punching as



BRI EF DESCRI PTION OF THE DRAWNGS [0009] FIG 1l is a
vi ew showi ng a cross-sectional structure at the
center of a circuit board according to the present
invention; FIG 2 is a plan view show ng the center of
the circuit board depictedin FIG 1; FIG 3 is a
pl an view showi ng an exanple of a dummy el ectrode
CopEEttEch W iIRIhG t bt svheerplfanr miinew Showiprg ianp trhert iexanml e
of the dumry electrode pattern; FIG 5 is a plan view

rosttewi g tstarld ianetthern exanpla iofn dihe dwime 8186008k
pattern; FIG 6 is a pl an Vi ew shovm ng yet another

duexarphgnehiridhe aumsy e 8 FhG thel Sufm
pl an \I/:fglew s,lhf)g\r/]m ng a flfl' her exanpl e of tlhengl gl Vil

1el-ectred rn, FIG 8 is a view for exp!a!nlngan
© %regtog% ?ﬁg%%tﬁ%my el ectrode pattern and a joint

I engt.h _wit sect Q.,an portlon, FIG 9 is
a Vi tgwasﬁg\l%mu%g g FelREi 6N Shi S'%E ENIEL 2R dhofimgRe can

el ectrode pattern and a j oi nt

beI Sﬁj i ?ﬁi r§§ﬁle@tenF8 ERe SbpERitng TporepsA yaaraoving
m)val occurrence rate; FIG 10 is a view showing a
efﬁéﬁﬁﬁggyuﬁln@npp@@éggeaﬁatlon step can be demonstrated.

BRTEF DESCRIPTION OF THFE DRAWINGS
[0009]

FIG. 1 is a view showing a cross-sectional structure
at the center of a circuit board according to the present
invention;

FIG. 2 is a plan view showing the center of the
circuit board depicted in FIG. 1;

FIG. 3 is a plan view showing an example of a dummy
electrode pattern;

FIG. 4 is a plan view showing another example of the
dummy electrode pattern;

FIG. 5 is a plan view showing still another example of
the dummy electrode pattern;

FIG. 6 is a plan view showing yet another example of
the dummy electrode pattern;

FIG. 7 is a plan view showing a further example of the



the dummy el ectrode pattern; FIG 11 is a view show ng

a cross-sectional structure of the circuit board;

FIG 12 is a view showi ng an arrangenment of circuit

wiring lines on the circuit board; and FIG 13 is a

vi ew showi ng a white-blushe® mark of the circuit

board. DETAI LED DESCRI PTI ON OF THE PREFERRED
duENBOBILRENTSde] POLARrE;G 1 is a view showi ng a

cross-sectional structure of a circuit board

accondi.ng e theipnesent ckpuenhion, aandrebl Gf 2heS ddmmy

pl an view of the center of the circuit board depicted

elebtlbb@e bathsrshawn ibn4EkGe lenb@hawgkﬁcgggpggﬁrQOlgg
according 9 to the présent invéntion, a

ope@fhgcpnductar device 11 is nounted on one surface of
an i nsulative base material 17 having an openi ng

por t.i.an faormed.at the center ng.a T pattern
and%gghngc goﬁ t'ari fary g PoFeiﬁ +80f FBeB%ﬁHPEH are
gonti uous with the wiring pattern are provided on
reth8 BtheP stPfate bhet AEMNsEIL&ctvedpapetharer pal a7joint
El ectrodes 12 are provided on a surface of the
legghlcBhBlictBFPaEi e Eleoapehéninsakhtbreabdse removal
material side, and each electrode 12 is connected
ocaprhencpondiag portion at a distal end of the wiring
pattern 15 through a bonding wire 13 in the opening
porfien B0 Eerihefewt BRowing a manufacturing process of
the dummy electrode pattern;
FIG. 11 is a view showing a cross-sectional structure
of the circuit board;
FIG. 12 1s a view showing an arrangement of circuit
wiring lines on the circuit board; and

FIG. 13 is a view showing a white-blushed mark of the

circuit board.

PETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[C01C]

FIG. 1 is a view showing a cross-sectiocnal structure
of a circuit board according to the present invention, and
FIG. 2 is a plan view of the center of the circuit board
depicted in FIG. 1.

As shown in FIG. 1, in a circuit board 100 according



sem conductor device 11 is covered with and protected
by a sealing resin 10, and the other surface of the
insulative base material 17 is protected by a sol der
resist 16 except end portions of the connection
termnals 14. [0011] In the& plane, as shown in FIG
, a plurality of (14 in FIG 2) wiring patterns 2
toakdca pd@mey tpdtitveryt ibnar @  sfeorimechdate ta 1t idevdfeet ha 1s
opening portion 3 at the center of the insulative
mopasedmaterinal sukdelewiofl Bg pakiesr iZd $Haseonreeted) 17
Wi th the connection term nal (not shown) for the

ha@uhgi de. oﬁaal@@ngbrﬁabheenf%rh%dC%%S%%%U%%%t%f S%%QVQ
bl ocks (two upper and | ower blocks in FIG

w1EQ%g b%%%ggnpghﬁeEgﬁn%c%E%nf%gggq N s3G GO0l O%n%ﬁgn%%g?lde

t he 'nunb l'ectro f“the sen1c
h [ g_ﬁg p htern:lls arran
W g%n% e ang . %gu;egggﬁ a ﬁélﬁg WALt ﬁ§ pggﬁepﬁov1ded
fggnedtbhereln at rins of upper and |ower arc parts
Mot "FhE BpEnPHYTAGFt PoNTBS FﬁéﬁéPthﬁ PREcexafpréal 17.
depicted in FIG 2, the dummy pattern 1 is forned of
Elgf rﬁﬂﬁﬁcﬁzpéF?ePﬁ@VPéeﬁhP@haaﬁérfﬁceonfache with the
rimof the opening portion 3 and an arc pattern |Ib
seppanedtihgreddsiot flhese shx bnanthtpatt Baas nateandl
connecting the ends of the branch patterns la by the
sidec apdttech tbeenablies1pbt ai pbAgesteangernbandbpgin
strength. The nost outer profile of the arc pattern ?b
pot8idQraeda distal end of the wiring pattern 15 through a
bonding wire 13 in the opening portion 3. Further, the
semiconductor device 11 is covered with and protected by a
sealing resin 10, and the other surface of the insulative
base material 17 is protected by a solder resist 16 except
end portions of the connection terminals 14.
[0011]

In the plane, as shown in FIG. 2, a plurality of {14
in FIG. 2) wiring patterns 2 and a dummy pattern 1 are
formed at a rim of the opening portion 3 at the center of
the insulative base material. Each wiring pattern 2 is
connected with the connection terminal (not shown) for the
cutside. The dummy pattern 1 is constituted of several

blocks (two upper and lower blocks in FIG. 2). Here, the

wiring patterns 2 are formed in accordance with the number



in the range of 0.3 mMmor less fromthe opening
portion. That is because form ng the dumy pattern
near the opening portion alone can avoid generation
of a white-blushed mark since production of the
whi t e- bl ushed mark due to pufiching is limted to a
osition near the opening portion. In the circuit
ofpddued cdesdndideg tof tthe presentduatnantdesr,ceevemd fhehe
whi t e- bl ushed mark is generated due to punching the
duopeniprg tpart ilon,s arpasigeidornef Adieeahitterhhushed grank
is restricted to the range of 0.2 mmor less fromthe
hakiifgohot he rapenipad theht irelrdq Therehor 8- eLLANeeUS H e,
recognition by an optical device at a subsequent g?%p

an@oﬁ%wFQtaQFC %rt%lof[Qg%skﬁgkgggnﬁfE%ié show ot her

exanpl es o he shape o pattern. In the
[O%EE uit board having an oval opening portion fornmed
therein, each arc part serves as a blank portion
havi ng Eo mﬁring pgttern, and hence a wheel - shaped
du tEPeEtrBRECpIEPEFhes tPoFAEd v ChPsdameypaattern 1
FI.G 3 shows an exangle in which a blank portion
€

Ishi9rRganetwSi ¥ ngrpactePAtErprovpdediah eaehiar copantt
of the opening portion 3 and hence a wheel - shaped
wighnipe part efnthelopsnfopnedratonhhBsapdr thoarcThestern 1b
dummy pattern 1-1 is constituted by connecting ends
copfiesevry bndnchf patterpsxl Brhycanpateepabt ean hhqg
connecting the ends of the branch patterns la by the arc
pattern 1b enables obtaining stronger bonding strength.

The most outer profile of the arc pattern 1b is formed
in the range of 0.3 mm or less from the opening portion.
That is because forming the dummy pattern near the opening
portion alone can avoid generation of a white-blushed mark
since production of the white-blushed mark due to punching
is limited to a position near the opening portion.

In the circuit board according to the present
inventicn, even if the white-blushed mark is generated due
to punching the opening portion, a position of the white~
blushed mark is restricted tc the range of 0.2 mm or less
from the rim of the opening portion 3. Therefore,

erroneous recognition by an optical device at a subsequent

step does not occur.



FIG 4 is an exanple in which a dumy pattern 1-2 is
formed of seven branch patterns |a. Wen form ng dumy
patterns by being brought into contact with the
opening portion at a plurality of contact points, it
is preferable to formeach fap L between the dummy
patterns (branch patterns in this exanple) adjacent
[00d 3dach other to 0.3 nmor less. This structure
suppresses generation of a white- blushed mark. FIG 5

showg Gan éxanplie shher etaesi Bghepselki ¢ rdupay sh@%"et %N the
1-3 which is in contact with the arc part of t 12
dugpenibagcpention 3 is formed. An adhesion force is
| arge since a ratio of an opening portion contact

d
nencl The dawey barCarn Sy aho %ﬁéwaﬁyobgéﬁﬁﬁﬁoﬁ

£ Eﬁ t punchi can_b OVIded OOi FIG 6
° %gskgﬁréig Pectinars &adGnms LB&Pt 8Pna12431 PPEFiEH
h of three branch gatterns la and an arc pattern |IDb
*¢ohHetti Ky eRdsPof "PRBse@BFaREACBatt EPASIFahaphd durmy
robust du pattern which is hardly renoved at the
elerheCde pah ﬁFHgléaﬁoﬁ@eﬁrQV|§baS 8rfcpaatshape of the
bl ank portion is limted by the wring pattern at
eachIStrai ghtwpart ekamhéecopenwhficpost bbank podunoyu
el ectrode pattern vertical to the opening portion
having no wiring pattern is provided at each arc part of
the opening portion 2 and hence a wheel-shaped dummy
pattern 1-1 is formed at this portion. This dummy pattern
1-1 is constituted by connecting ends of seven branch
patterns la by an arc pattern 1b.

FIG. 4 is an example in which a dummy pattern 1-2 is
formed of seven branch patterns ia.

When forming dummy patterns by being brought into
contact with the opening portion at a plurality of contact
points, it is preferable to form each gap 1. between the
dummy patterns (branch patterns in this example) adjacent
to each other to 0.3 mm or less.

This structure suppresses generation of a white-
blushed mark.

FIG. 5 shows an example where a single solid dummy

pattern 1-3 which is in contact with the arc part of the



or a dummy el ectrode pattern having an angle wth

respect to the sane is fornmed. [0015] FIG 7 shows

an exanpl e where bl ank portions having no wring

portion are provided at straight parts of the opening

portion 3 and hence dummy phktterns are forned at

t hese portions. Since a shape of each blank portion is
oppasnpi prediby 3t he Worimg.pattern at each straight

part of the opening portion, when formng a dumry

el eatr adeepabhernren eachalde sthacght rpanb a8t hRecohbMing

of the opening portion, a branch- shaped dummy pattern
pottdomerbheabtt arkheysthakghbepartoal phhe. h”hgg the

openi ng portion can be fornmed, a branch- shape 3unny
; 1-6.4hayj [ n a f ormed .at
A R Ll s e

ttern, 1-7 connectjng respective ends of a
re%ﬁggélg?y£ﬁgftf?ﬁoo'inﬂg &agmfﬂ ) 8r858ﬁ}8ﬁ3ped durmy
[Ogigﬁerns vertical to the rimcan be fornmed. In case
he dummy pattern having the branch-like sinple

shape, since the dummy pattern nay be renoved at the
tinEIgf punefi fgant Asampt ancheshapedudummyapaeter h-4- s

having a fixed angle at the straight part is nore
fopref epabterehanraheh bpanthrpat Ler andvent keal photéhe 1b

openi ng portion. The angle O nay be approxinmately 15
cotwedbidgegeeds. of 00164e branch patterns la.

The robust dummy pattern which is hardly removed at
the time of punching can be provided.

Since a shape of the blank portion is limited by the
wiring pattern at each straight part of the opening portion,
a dummy electrode pattern vertical to the opening portion
or a dummy electrode pattern having an angle with respect
to the same is formed.

[0015)

FIG. 7 shows an example where blank portions having no
wiring portion are provided at straight parts of the
opening portion 3 and hence dummy patterns are formed at
these portions.

Since a shape of each blank portion is restricted by
the wiring pattern at each straight part of the opening

portion, when forming a dummy electrode pattern on each



In any dummy pattern, it is preferable to provide the
dumy pattern at a position in the range of 0.3 nmm or
less fromthe edge of the opening portion 3.
Furthernore, when formng a plurality of
branch- shaped dummy pattern3$3 a gap between the
respective dummy patterns nust be set to 0.3 nm or
stregght] pamgartd tthe thins ot raiet wipesniunj frenrdiyvn, a branch-
di spersing and arranging both the patterns w thout
s Helpe cblcaminyp @rettic@rn N R A AT itk tpat tehhi JHRO LA +14 +
In the circuit board according to the present

thienamt icdn £ RS SYBNG ot BRI S drs ah deea Qe adgﬂr%ch—
pattern and dis a sumtotal of Iengths of sides

orhBce AU oL 1,13 connecled W LR b open

portion, p si ze achieving
£ ri_ng fficient bondin éren th. The area S _of
O?ﬁ%%dﬁﬁnﬁ%glggﬁﬁég Cpdfitér fa% % RECPLEAGPRIG 6 theor @
dsides ere the dummy pattern is connected wth the
UBPENPRG CEER lod WPPPeRbW e TERBEAILAEE RBFSI RAT Beplurality
detail. FIG 8 is a plan view show ng a dummy
ofe|(EWfr d8e thpatitarinei nbpenthoshebetihdusinyc pit tboasd
according to the present invention. As shown in FIG
vegtighéntduhy réhectinode patterns anecpsevbdednhat duhey
arc part of the opening portion and the straight part
pabfethehapeéngnghepbithen-LakkheigbleUkhapear diaceording
to the present
dummy pattern may be removed at the time of punching, the
branch-shaped dummy pattern 1-6 having a fixed angle at the
straight part is more preferable than the branch pattern
vertical to the opening portion. The angle 9 may be
approximately 15 to 45 degrees.
[0016]

In any dummy pattern, it is preferable to provide the
dummy pattern at a position in the range of 0.3 mm or less
from the edge of the opening portion 3. Furthermore, when
forming a plurality of branch-shaped dummy patterns, a gap
between the respective dummy patterns must be set to 0.3 mm
or less. 1In regard to this structure, unifermly dispersing
and arranging both the patterns without the blank portion

having no wiring pattern.

(00171



invention, it is preferable to provide each dumy

el ectrode pattern having a size satisfying the

condition S/d>0.33 in accordance with each

i ndependent bl ock. Here, the area S of the dummy

el ectrode pattern neans a sumtotal of areas of the

dumy el ectrode patterns, and it is an area obtained

by dddithg aisumitrofalaref aakeasiioly tbhehsi yrksaneh

patterns |la and an area of the single arc pattern |b
iniventherexampheidepittized si A sFEG aZ2ecaler MpLeeNShy bR tern

l ength d of the sides where the dumry el ectrode

patt esnal sugoRBested Aith eni; pg .PQLLLan
anIength gf Phe sides@whéregﬁﬁg §n§§@%Fe§?%5 ethggﬁpgﬁﬁ

[ nnec ' t peni_n ortion literally. The
Pt an: sraqthh o B Rl o e Rt Bonhere REovaaRy =

el ectrode patterns are provided at the arc part of
S1ERe26PeRvagIper £78n3dnanehéest papYRingastidicihat bonding

opening portion, and it is preferable to provide each
stofngtiMeel - shaped dummy el ectrode pattern 1-1 and

branch patterns 1-5 and 1-6 as a dumry el ectrode

pat teenabayi Bgc8 shzedsakiSkybpgrbhe £90dkthOAnd the

S/ d?0.33. [0018] Each of the sinple-shaped dumy

lefbert ode pALt8EASslnRerbOtia7qdRR CLEM LD, F]
hgs a size satisfyfng eé/d_oéss, m%e?gggégg g%'ggggégfed

wi | ect ; pat d.gd is total . of
st R e L TR OhR PR VELT ol o8 o Befe BtiE o e e o e
incggpggigd Wi th the opening portion.

FIG. 8 is a plan view showing a dummy electrode
pattern rim portion of the circuit board according to the
present invention. As shown in FIG. 8, when dummy
electrode patterns are provided at the arc part of the
opening portion and the straight part of the opening
portion in the circuit board according to the present
invention, it is preferable to provide each dummy electrode
pattern having a size satisfying the condition 8/d=0.33 in
accordance with each independent block.

Here, the area S of the dummy electrode pattern means
& sum total of areas of the dummy electrode patterns, and
it is an area obtained by adding a sum total of areas of
the six branch patterns la and an area of the single arc

pattern lb in the example depicted in FIG. 2.



This structure is provided in order to assure
sufficient bonding strength for each dummy el ectrode
pattern. In accordance with an arrangenent of the
wiring patterns fornmed at the rimof the opening
portion, the wheel-shaped tlobnmy el ectrode pattern and
t he branch-shaped dummy el ectrode pattern are
conbioregvied f iy tleegdbnmaly o6 thel ectdeadehatret héycbldamky
portion so that the electrode patterns are uniformy
eldicspedsegaand rar rangetnect@al i td ree hedwdMportion
pattern having a sinple shape is apt to be renoved at
netie hlH%n@ﬁhp@ﬁcEh@gei@%sh%%eg%e%h%eﬁ%%h@del%%@&o?%e
pattern having an angle with respect to the rimo
[ LeNn . i $5.h [y r e . red with
PR T hatt o Gt oAl Fo Phe Priop PR tasinrageraty.
por t.i.qn I i,nce d pattern havi an
ang#ggcgﬁ%%r%%gltgé%aﬁg %E?negngéc§Ss§xéﬁp%ﬁaﬁggr8fthe
t he ri pheral wirin patterns, a size of a dummy
duB@?tgiﬁcﬁﬁPgﬁ P@tﬁeﬁgﬁn@ﬁe PariefRS RastARgRrBoRdrihgot
strength, and is hardly renoved was exam ned. That
thegOPEiAY @Pééﬁpﬁdénﬁa¥bérﬁ§rﬂé9étf@ﬁﬁédoﬁhthe opening
changing the area S of the dummy el ectrode pattern and
porpeonsupmntot sl 1d pfefengbhs ob sirdesdwhermeht he dunhyel -
el ectrode pattern is connected with the opening
shppetli dnminp  @haytways, papueehi ngivwasdebteetBdpa@fdrns 1-5
occurrence rates of renoval of
and 1-6 as a dummy electrode pattern having a size

satisfying the condition $/d=0.33.
[0018]

kEach of the simple-shaped dummy electrode patterns 1-5
to 1-7 depicted in FIG. 7 also has a size satisfying
S$/dz0.33, where S is an area of the dummy electrode pattern
and d is a sum total of lengths of sides where the durarny
electrode pattern is connected with the opening portion.

This structure is provided in order to assure
sufficient bonding strength for each dummy electrode
pattern.

In accordance with an arrangement of the wiring
patterns formed at the rim of the opening portion, the
wheel-shaped dummy electrode pattern and the branch-shaped

dummy electrode pattern are combined to form the durmmy



the dummy el ectrode patterns were checked. FIG 9
shows a result. As depicted in the drawing, it can be
understood that renoval of the dumry el ectrode
pattern does not occur when a value of S/d is 0.33 or
nore. [0020] A manufacturihg nmethod of the circuit
board according 17 to the present invention wll now
¢ lse taxpsicaiate d.heAldianduipto tdaird scedtiarti nghea edwmt ode
el ectrode pattern is a circuit board in which an
pacpeningg aper tindifoirslfforitedeatsed heicentrendder eof by
punching, and this corresponds to a case where a
[opactii on where a wiring pattern is dense and a bl ank
portion having not wiring pattern are present at a

ri ws%cterl%h%p@%ﬁ ggrttt gs hla'%%gagl l%g%g‘i%es fr‘:\%%eggeapt

of the blank por to'r enera

comlt seeplushed Tk, (e bl poron e L

rnlng punchlng t

ci.rcui cording to the present invention, a
thagnﬁﬁg|pa|§§§n §§¥1ﬁﬁtgplépgéﬁpﬁéﬁhcF&épepénﬁﬁaﬁh@nrﬂ@ of

used as an insulative base material, and a wring
thgaPPERANPSPPEFE HEH éﬁnﬁﬁ?dﬁ§o@§m9VﬁﬁthSaCdmnﬁyedpattbrnhe

based on, e.g., a senmi -additive nmethod, a subtractive
Paﬁﬁ@ﬁ@dVthiaaﬂutb-aUditﬁmeoﬁethedop@ﬁ@a@]poEtﬂsh, as

shown in FIG 10, a dummy el ectrode pattern 1 is
Hotereed ainaebthakdpainyi patobranhepPeRAyNgnPehleNc3nnot be
always formed because of shapes of the peripheral wiring
patterns, a size of a dummy pattern which is a branch
pattern, has high bonding strength, and is hardly removed
was examined.

That is, dummy electrode patterns were formed while
changing the area S of the dummy electrode pattern and the
sum total d of lengths of sides where the dummy electrode
pattern is connected with the opening portion in many ways,
punching was effected, and occurrence rates of removal of
the dummy electrode patterns were checked. FIG. 9 shows a
result. As depicted in the drawing, it can be understood
that removal of the dummy electrode pattern does not occcur
when a value of S/d is 0.33 or more.

[0020]

A manufacturing method of the circuit board according



i ndi cated by a broken line except wiring patterns 2.
The dummy pattern 1 is fornmed as a pattern which is
electrically integrally connected with the wiring
patterns 2 in a region serving as the opening portion
3 simultaneously with fornmhiion of the wiring
patterns 2. 18 The electrically connected patterns
toatbeppovisdad invendern wolpenber et kepsadrepl.ati ng as
that of the wiring patterns to the dummy pattern at a
step ofirefifiecbbagdNirbAuiphali Agduk@yt B@eWkkbRE pattern is
patterns. At this tine, the dummy pattern having a
a sizeuisabbabyi nd 9h428. 33 LeehohReHdorwhene S k3. A0g at
area of the dumy pattern and d’is a sumtotal o
trbepghbs ot sides bghgﬁﬁchﬁs dugg% pRiLern Le.gonnected,
wi th the opening ortion: EOO . o
/ devel opnent . is perforned w respec 0 a
Cagéfgggégo? gogggﬁgrwpg§8raoHl5l§@rPﬁ£ge6P Redphgg and a
material , by using a photomask having a predeterm ned
bl%ﬂ%pﬁoFBlaﬁchaV%ﬁg EBEp@FrPayepétFﬁéﬁeﬁyefBrﬁﬁﬁgttﬁé a
.desired wiring patterns and dunmmy pattern. _
rim pEefientPyriagsppdetonesi §hatsiapbbiadset heastihce of
pl ati ng based on electroplating is perfornmed to the
theurlack poftihe teppertbayesdadyt benwikatnggpat et ns-
and the dummy pattern enmerged after
blexipesunet dexel OPSENL ARRSHo UL bAGwhS! POr Borming punching
predeterm ned mask, and Au plating is further

of the opening portion.

In the circuit board according to the present
invention, a general glass base material copper-clad
lamination is used as an insulative base material, and a
wiring pattern is formed simultaneously with a dummy
pattern based on, e.g., a semi-additive method, a
subtractive method, or a full-additive method.

[0021]

First, as shown in FIG. 10, a dummy electrode pattern
1 is formed at a blank portion of an opening portion 3
indicated by a broken line except wiring patterns 2. The
dummy pattern 1 is formed as a pattern which is
electrically integrally connected with the wiring patterns
Z in a region serving as the opening portion 3

simultaneously with formation of the wiring patterns 2.



carried out to inprove electrical conductivity. At

llast, punching is perfornmed by using a die having a

predet erm ned shape to formthe opening portion and,

at the sane tinme, the dunmy pattern is separated from

the wiring 19 patterns, thegeby obtaining a wiring

board. [Exanples] [0023] A glass fabric base
Theaedeicalr iepdly copperteldagatkamnpatiren pwictidad in order

t hi ckness of 0.18 mm which has a copper layer with a
tot beckpesstak Qa2 pMaeAnenessuhhacert heeeqf »iWas Used rns

to |l am nate a photoresist on the copper |ayer, Fhen

toeXResuiehigepak eRMENL WaS sReLl QMed rhY.  UskNg 13ARhRL Ay 4
Onagk to e?cﬁ t he copger Fa%gr, ?Eereb§ ?grnﬁzé m?r%ﬁéng

p er,ns.apd atterns having various shapes and
tos?&%.aggég qﬁgﬁggg?ga sol der resist was applied, a

redeterm ned mask, was used to effect ,
gxpggugéfaegépgpngﬂﬁ,éugﬂa Pﬁgﬁeiﬁ-ﬁﬁyﬁfgpﬁa?ﬁﬁé and
0.7-pm Au pl ati ng based on electroplating were

SaEéEﬁﬁiﬁﬁdS(@EQ-égriacéoﬁme@heWheppeS ikayeraasat hé the
energed dummy pattern and wiring patterns. _

dudddi peonathyanpuaching was ebtected bynyshBgoa digeto
form an opening portion. It is to be noted that the

wheusMYhpalitieh pRELLPE 1 Wi &bﬂge99589%9§ha£ﬁef8Fgﬁgn S
patterns electrically integrally connected at a part
pos€iyhng as the opening portion as shown in FIG 10

and then punching is perforned
[0022]

Exposure/development is performed with respect to a
surface of a copper layer on a surface of the base material
by using a photomask having a predetermined shape to etch
the copper layer, thereby forming the desired wiring
patterns and dummy pattern.

Subsequently, a solder resist is applied, then Ni
plating based on electroplating is performed to the surface
of the copper layer as the wiring patterns and the dummy
pattern emerged after exposure/development/post curing
using a predetermined mask, and Au plating is further
carried out to improve electrical conductivity.

At last, punching 1s performed by using a die having a
predetermined shape to form the opening portion and, at the

same time, the dummy pattern is separated from the wiring



so that electrical conduction is interrupted as shown
in FIG 2. [0024] 20 The dummy pattern was sel ected
from such patterns as depicted in FIGS. 3 to 6 and
fornmed at each arc part of the opening portion.
Furt her, when the opening po¥tion has straight parts,
the dummy pattern was selected fromthe patterns
patépretedthnrEb@SobBataibgandwt et Agdpakraach arc  part
of the opening portion, and one or nore dummy patterns
[Ewemneiseliected fromthose shown in FIG 7 in the
straight part, conbined and forned. FIG 3 shows a
[oduamy pattern constituted of an arc shape having a
line width of 0.1 nmat a position 0.1 mm away froma

rimo i ng rtiop_and. branch-shaped atterns
RS PRBE OB e R o BRE L P AR R mee
15900 cted w%th the.agc shapg. The seven branch- shaped
“Huiy Bat FEFRs? wePLCEBES B 0OF of m NN Echf g a copper
degrees therebetween. A gap between the respective
layatt8ihl fnthhekppeni af ﬁoﬁzi@m P8 approxifacel yhergof
mm Furthernore, as the dummy el ectrode pattern shown
wag nus e G0 41 aml ganenya pphoeenenast f on nelde ofoseyenlayer,
branch-shaped patterns each having a width of 0.1 mm
thamdegpbengt hdefe Do@bentmyadhger eSpectli vg Palhgr ASHMBEE
set to forman angle of 30 degrees therebetween. A

magaprdetvernchdecsBspecliyer, PaLELERS Forhhsy opepi ng
portion is approximtely 0.2 nm
patterns and dummy patterns having various shapes and size.

Subsequently, a solder resist was applied, a
predetermined mask was used to effect exposure/development,
and then 10-pm Ni plating and 0.7~pm Au plating based on
electreoplating were performed to a surface of the copper
layer as the emerged dummy pattern and wiring patterns.
Additionally, punching was effected by using a die to form
an opening portion,

It is to be noted that the dummy pattern and the
wiring patterns are formed as patterns electrically
integrally connected at a part serving as the opening
portion as shown in FIG. 10 and then punching is performed
so that electrical conduction is interrupted as shown in

FIG. 2.

[0024]



It is to be noted that renoval of the pattern occurred
at the tinme of punching when the length was 0.1 nmm or
0.2 21 mmin the same shape. [0025] In FIG 5, a
sem circul ar solid-shaped dummy pattern having a
width of 0.3 mmwas fornmed @ the arc rimof the
openi ng portion. It is to be noted that renoval often

occuneedudflepatpurehi;ag when-the Wrdhhswas BaltBPhs as
0.15 mm or 0.2 nmin the sanme shape. [0026 In FIG

deélcEQ5e§nb?§@§h §h@8eg Bﬁﬁt?BPﬁeﬁegg aLLanged QQEt of the

Intervals of 90 degrees and respective ends th
ed g ach t her, t hrough an
0B B, BORREFhne Pl eR2orBalntpk perR nd BOE%ﬁﬁ? hAg
, th o he branch shaped pattern_is 0.3 mm
== Po68h1 PEf 7tEﬁoagmaﬁ BRAhBFB BFSdofhpopatt 6FR8 the
formed at straig Earts of the opening portion. As
pa?h@rﬂﬁnﬁ?pbﬁF?@rﬁan GSa Pattefnahdvingracwhit hagh arc
0.1 mmand a length of 0.35 mmwas forned at a right
paghgbé thethpeespecporbithe sidh ofiet be mpeai dgmper padherns
As the dumry pattern 1-6, a pattern having a wi dth of
wefe lsairandd aftengthosé Shdwnminasifor mednathansengheht
of 30 degrees at the rimof the opening portion.
part, combined and formed.

FIG. 3 shows a dummy pattern constituted of an arc
shape having a line width of 0.1 mm at a position 0.1 mm
away from 2 rim of the opening portion and branch-shaped
patterns with a width of 0.1 mm having seven extraction
lines connected with the arc shape. The seven branch-
shaped dummy patterns were set to form an angle of 30
degrees therebetween. A gap between the respective
patterns in the opening portion is approximately 0.2 mm.

Furthermore, as the dummy electrode pattern shown in
FIG. 4, a dummy pattern was formed of seven branch-shaped
patterns each having a width of 0.1 mm and a length of (.35
mm. The respective patterns were set to form an angle of
30 degrees therebetween. A gap between the respective
patterns in the opening portion is approximately 0.2 mm.

It is to be noted that removal of the pattern occurred

at the time of punching when the length was 0.1 mm or 0.2



As the dummy el ectrode pattern 1-7, a U shaped pattern
22 having a width of 0.1 nmm and each outer periphera
side of 0.3 mmwas forned. [0028] Conbi nations of
patterns shown in Table 1 were used to form dumry
el ectrode patterns, and eachi punched circuit board
was observed. Presence/ absence of renoval the dumy
mmeliecthedeapat keaps.and presence/ absence and a size of
each white-blushed mark were observed. Table 2 shows
ropesults. 23 [0029] [Table 1] No. Opening arc part
Qpeni ng straight part Dummy el ectrode S/d total

Shapg Arga ontact,Bhape,Qantity -

Contact ~ (nm "I engt th ug%ené?gx?ﬁ%ﬁgpggngﬁﬁRy(ﬁn?tern
1 FIG 0.2722 0,6711 0.2722

haggg§1% ﬁHQEBGO%Exa Y Eaﬁlgfr§96 Shos1e. 4BT4TON 288 the

4814 0.5593 Example 3 FIG 5 0.6332 1.6137 0.6332
Opﬁn6&%7pﬁrééﬁﬁ Exanple 4 FIG 6 0.2283 0.2833 0.2283

0.2833.0.8059 Example 5 FIG 4 0.1662 0.4812 0.1662

0. 484219,  Bg5ze Erhapl EhetFranoyal 0fp87700c1109d0a 6877

0.1109 0.3399 1-5 Exanple 7 FIG 7 1 0.0311 0.1100
puesiD3ng onda0ohe. 8@kh was 0.1 mm, 0.15 mm, or 0.2 mm in
the same shape.
[0026]

In FIG. 6, three branch-shaped patterns were arranged
at intervals of 90 degrees and respective ends thereof were
connected with each other through an arc pattern. A line
width of each pattern is 0.1 mm, and a length of the
branch-shaped pattern is 0.3 mm.

(0027}

FIG. 7 shows an example of dummy patterns formed at
straight parts of the opening portion.

As the dummy pattern 1-5, a pattern having a width of
0.1 mm and a length of 0.35 mn was formed at a right angle
with respect to the rim of the opening portion.

As the dummy pattern 1-6, a pattern having a width of
0.1 mm and a length of 0.4 mm was formed at an angle of 30

degrees at the rim of the opening portion.

As the dummy electrode pattern 1-7, a U-shaped pattern



1-6(30) Exanple 8 FIG 7 1 0.0253 0.1119 0.0253 0.1119
0.2261 1-6(45) Exanmple 9 FIG 7 1 0.0361 0.1038
0.0361 0.1038 0.3479 1-5 Exanple 10 FIG 7 1 0.0380
0.1116 0.0380 0.1116 0.3405 1-5 Exanple 11 FIG 7 1
0. 0399 0.1154 0.0399 0.1154 9. 3458 1-5 Exanple 12
FIG 7 1 0.0395 0.1097 0.0395 0.1097 0.3601 1-5

haemnpaaaWumeth@.0510mﬁ8§idle@&37ogt8§8§e%léﬁé§210526@5of
Exanple 1 Conparative FIG 4 0.0813 0.4775 0.0813

0.0.4472:9. $403.4Exanpl e 2 Comparative FIG 7 1 0.0278
0.1074 0.0278 0.1074 0.2588 Exanple 3 1-5 Conparative

[Ogbgﬁ 7 1 0.0350 0.1178 0.0350 0.1178 0.2973 Exanple 4
- Cbnparatlve FIG 7 1 0.0275 0.1184 0.0275 0.1184

0.2 6(30) Conparative FIG 7 1 0.0200
0. 1998 bbnﬁggg 0. ﬁ§4€aé§?£§% EﬁpF% B2Rlg(asvpragused to
LO gO] [ Tabl e 2]
form dummy electrdde patterns, and each punched circuit
board was observed. Presence/absence of removal the dummy

electrode patterns and presence/absence and a size of each

white-blushed mark were observed. Table 2 shows results.



No. Presence/absence \Wite-blushed mark of
Presence/ absence wiring gap (nmm) Size (nmm

Exanpl e
Absence
Absence
Exanpl e
nce

[06Pse

o

sence

0. 6120 0.0639
2576 0. 1165 Exanpl e 6
Presence 0.1023 0.0519 Exanple 7 Absence

r enoval
punchi ng
1 Absence Presence 0.1391 0.0443 Exanple 2
Presence 0.2572 0.0448 Exanple 3 Absence
Exanpl e 4 Absence
5 Absence Presence

in

Presence 0.0988 0.0652 Exanple 8 Absence Presence

R sh)

0,0778 Exanple 9 Absence Presence 0.3064
Exanpl e 10 Absence Presence 0.2999 0. 1450

Exanpl e 11 Absence Presence 0.2983 0.1265 Exanple 12
Absence Presence 0.3017 0.1359 Conparative Presence
1 Conparative Presence Presence 0.2579

Absence Exanpl e
1419 Exanple

0.

2 Conparative Presence Presence 0.0983

. o a N.21E9
No. (. 148 SpeninX @fffa8 3~ COMTP&HrLd él:ﬁu_ihE EnENCe Preg %drbh-{f'el‘éctrb'&e" s/d
0. 1339 _FExaple 400 1g[atlvp Presence Pregenee 0.121
' hape_ | Afea onfact ape Quantit Area Conbac on
0. 0882 "Exanphe |Sencanparat ijve  Br pEENCE s &1t & | §Eb
N.1CALE {mm) {rm) d_(mm}
Examp¥e T [ FIG, 3 0.2722 [ 06711 0.2722 | 0.6711 | 0.405%
Example 2 FIG. 3 0.2692 § 0.4814 0.2692 | 0,4814 | 0.5593
Example 3 FIG. & 0.6332 | 1.6137 0.6332 | 1.6137 | 0.3924
Example 4 FIG. 6 0.2283 | 0.2833 0.2283 | 0.2833 | 0.8059
Example FIG. 4 0.1662 | 0.4812 0.1662 | 0.4812 | 0.3454
Exampie 6 FiG, 7 1 0.0377 [ 6.1109 [ 0.0397 § 0.1160 | ¢.3398
1-5
Example 7 FIG. 7 1 0.0311 | 0.1160 | 0.0311 | 0.1100 | 0.2822
1-6 (30}
Example 8 FIG. 7 1 0.0253 | 0.1129 [ 0.0253 | 0.1110 | 0.2261
1-6{45%)
Example 9 EIS- 7 1 0.0361 {0.1038 | 0.0361 | 0.1038 | 0.3479
Example 10 flg- 7 1 ¢.0380 | 6.1116 | 0.0380 { ¢.1116 | 0.3405
Example 11 ilg- 7 1 0.0399 | 0.1154 | 0.0399 } 0.1154 | 0.3458
Example 12 ixg- T 0.0365 [ 0.1097 | 0.0395 [ 0.2097 | 0.3601
Comparative | FIG. § 0.3881 ] 1.6137 0.3881 | 1.16737 | 0.2405
Example 1
Comparative | FIG. 4 0.0813 { 0.4775 0.0813 | 0.4775 | 0,1703
Example 2
Cemparative FIG. 7 1 0.0278 | 0.1074 | 0.0278 | ¢.1074 | o.2588
Example 3 1-5 .
Comparative FIG., 7 1 0.0350 | 0.2178 | 0.0350 { 0.1178 | 0.2073
Example 4 1-5
Comparative FIG 1 0.0275 | 0.1184 0,0275 [ 0.1184 | 0.2323
Example § 1- 6(30 !
Comparative FIG. 7 1 0.0200 | 6.1345 | 6.0200 | 0.1345 { 0.1497
Example & 1-6(45")




Exanpl e 6

Tables 1 and 2,

provi di ng

Furt her,

[ 0031]

t he dunmy

based on

[opan¢hi ng can inprove an efficiency at the

i mpl antation step. 25 d ai ns:

Based on the results depicted in
according to the present
el ectrode patterns enabl es
suppressi ng generation of a white-blushed mark,
el i m nating an obstacl e when
form ng the opening portion

i nventi on,

t hus

recogni zi ng an i mage.

1. Acircuit board

[ngygnggan openi ng portion fornmed in a substrate
thereof, wherein a dumry pattern connected with a rim
vo. Of —amar ey patd ot tRe TapeIt; NG R gLt on s provided
besi des a| wi rinpgl pat t epnseconaeeied vwitdga Guom|Glizel @)
aneniaa-paPIREEET  f A Ay nattarm e farnmed afoa
Exatgte 11 19 PPLpSEREn— e ey “““'“o'm%:“: O S T E
plurality!lof branch patterns connected with the rim
Exagyfe Ehe arefpart of therepent ng pontidr on a period c
xal@ShS and; a.ceupling pertion connecting one end of
each of the branch patterns, the ¢oupling portion
Exapohiiect i ngP6HES end of | 8&EHC0f t he |Brédffch pattern®39 s
pxafp0f BB | Par@edc@ange Whil €fsinse 0. 3 mMMyoss-d ess from e
. azrspart f the ogpenihg. portion. 2 A circuit {board
“BAVFng an| BBRT ng port PSR For med i A 8 subst r af&-°>1
Exaplfer eof , Whesei n a dumnyespat t er njoonsect ed witloese rim
saffle 8N Arc part, of thelgpening portion.is provided
besides ajwring pattern connected with a rim|of the
Eragpefi ng ppFricen, the dermyrepatter neisgedf ormed ofo. st
exaphdE@l i ty) of.branch patterns connegted with the ,,rjm
of the arc part of the opening poftion on a periodic
Eapgdst's, a gEpebet ween t REPFural i ty°cfsbranch patEeEr ns
Exa@Se ihe dufmyespattern j s.0.3 mMm or | 51:88s. 0.1359
Conparative Presence Absence
Example 1
Comparative Presence Presence 0.2579 0.1419
Example 2
Comparative Presence Presence 0.0983 0.1458
Example 3
Comparative Presence Presence 0.3152 0.1359
Example 4
Conmparative Presence Presence 0,1215 0.0882
Example 5
Comparative Presence Presence 0.1801 0.1645
Example 6
(0031}

Based on the results depicted in

Tables 1 and 2,

according to the present invention, providing the dummy

electrode patterns enables suppressing generation of a

white-blushed mark,

recognizing

an image.

Further,

thus eliminating an obstacle when

forming the opening portion

based on punching can improve an efficiency at the

implantation step.




3. Acircuit board according to claiml or 2, the
circuit board having an opening portion forned in a
substrate thereof by punching, wherein a white-blushed
mark is generated in a range of 0.2 mmor |ess from
an are part of the opening portion. 4. A nethod for
manuf acturing the circuit Bdard according to clains |
to 3, conprising steps of formng a wiring pattern
and a dumry pattern coupled with each other in a
c1d:ange serving as an opening portion of a substrate,
FRén form ng the opening portion by punching and, at
the sane tine, electrically disconnecting the wiring
pattern and the dumry pattern from each other. )
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of the circuit board by punching, the circuit board
having a structure where a dummy el ectrode pattern
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the dummy pattern is formed of a plurality of branch patterns connected with the
rim of the arc part of the opening portion on a periodic basis,

a gap between the plurality of branch patterns as the dummy pattern is 0.3 mm or

less.

3. A circuit board according to claim 1 or 2, the circuit board having an opening
portion formed in a substrate thereof by punching, wherein a white-blushed mark is

generated in a range of 0.2 mm or less from an arc part of the opening portion.

4. A method for manufacturing the circuit board according to claims 1 to 3,
comprising steps of forming a wiring pattern and a dummy pattern coupled with each
other in a range serving as an opening portion of a substrate, then forming the opening
portion by punching and, at the same time, electrically disconnecting the wiring pattern

and the dummy pattern from each other.



preferable to provide the dummy el ectrode pattern
having a size satisfying S/d>0.33, where Sis an area
of the dummy electrode pattern and d is a sumtotal

of lengths of sides where the dummy el ectrode pattern
is connected with the rim of the openi ng portion.
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FIgurCIRCUIT BOARD AND MANUFACTURING METHCD THEREOF

ABSTRACT

The present invention provides a circuit board in
which generation of a white-blushed mark which is partially
produced at a blank portion having no wiring pattern at a
rim of an opening portion is suppressed when forming the
opening portion by punching, and a manufacturing method
therecf in the circuit beard in which a portion where a
wiring pattern is dense and the blank portion having no
wiring pattern are present at a rim of a central part of
the circuit board.

There is provided a circuit board having an opening
portion formed at the center of the circuit board by
punching, the circuit board having a structure where a
dummy electrode pattern connected with a rim of the opening
portion is provided besides a wiring pattern which is
connected with the opening portion at the rim of the
opening porticn and used for wire bonding. It is
preferable to provide the dummy electrode pattern having a
size satisfying S$/dz0.33, where S is an area of the dummy
electrode pattern and d is a sum total of lengths of sides
where the dummy electrode pattern is connected with the rim
of the opening portion.

Figure 2



