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 devipeexckobRENDIF4EEOTIRUATORY t he
senm 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 inplenenting
operation. At this time, an electrode of the
senEgonductor device is connected with a term nal on
t he

PrBGPEeBbardVERFoaBhTEL2bBAIEAgaWEEESULR bPdse oD
reduce a |l ength of the bonding wre, an opening
whight RoRCN&CPBARBHCAL deFéceehtencpntefe aviroaike board
and an el ectrode of the small sem conductor 2 device
pParsigonneévetiowdt hiactétnbnakdpenhtcbnhaf ancobpenihg
wiring line around the opening portion through the
pobbndnngt 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



wire. In such a circuit board 101 which is assenbl ed
as a sem conductor device and has an opening portion
3 at the center thereof as shown in FIG 11, an
etching resist layer is provided on a copper |ayer by
using an insulative base material 17, e.g., a glass
base material copper-clad |amnation to forma
depriegetier mionee cetechivig hr esitstrrfattieart iancepper ciayer t
portion exposed fromthis etching resist pattern is
wilhigen iard sren@vedhcabehner e +8behikhG @8l $he bonding
pattern is renoved, thereby formng a predéterm ned
wiWel ing pattern 15 nmade of the copper |ayer.
Subsequently, a solder resist layer is provided to

form.a_predet erm | der, .resist. pattern, N./Au
p|a?PnSBF§ %e?%gkﬁgg R%%ﬁ% A e ﬁfﬁﬁwglﬁétﬁérﬁ
ex os§d fronhtth solgeﬁ resist pattern, and then the

SegpERI A pOrt GR35 S FoPASd °Bt OPRBLNEeRPL LGN that the
circuit board by a router bit. 50003) In order to

cerlgrdtbecartencesbPWbui-ps Fafd Fémpeal cofhinpermeishglayer

. pattern when form ng the opening portion by the

1sr puPELdppt ont Rererpsralavehobvofisfiogpningiasoilaciive base
wWiring pattern at a position where the opening

mapertednliiis Eogmpda bhasuchaaenmanerikhatoppes-pakhern
is inclined at a sharp 3 angle, which is preferably a

lashaspiangte ebrhSadpgraescefiinABlr 8rcWihh £ESPEEt phOtBrn,
surface perpendicular to a noving direcCtion of ?he

a EOUbEE Dhieandodc Whfl BipbsERC WL PH: s PALLRE N PECONES

90 pmor ihore (see, e.g., Patent Docunent
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



1). [0004] Further, in this circuit board 101 having
the opening portion at the center thereof, the wiring
pattern 15 is a wring pattern which is close to an
el ectrode 12 of a sem conductor device 11 in order to
reduce a length of a bondildg wire 13 which connects
the electrode 12 of the sem conductor device 11 wth
anghe, whiing pat peefelbodfy thehacior engflebodr d5102grand ar
portion 4 where a wiring pattern 2 is dense and a
mobkankipar teepebthavw agsne rwcel pgrpahtieenldr 8b€a moving
present at a rimof the opening portion at the center
diekcthencbrcuht beakdr18ltagnghgwpibRhFLe +12. WhBing
recent years, as conpared with formation of the
pa®PeRhNGPORLLOB DYt he &ﬁggeﬁsgét’ tg(?a%E n.of SLAE cne
opening portion by punching wth Ri gh pro uct|V|Fy
)has been demanded. However, when the opening portion
is formed by punching, a white-blushed mark 6 which
[Oﬂﬁaﬂa size of approximately 0.3 mm and | ooks white is
y partially produced at a part shown in FIG 13
in the blank portion having no wiring pattern at the
ri nf BEEPRB, opBnth§sp6itrvhtabopydanlinhkuéneetbe opening
punching. Since this white-blushed mark 6 can be
poobsenvet thencantsurfheeeof,t hbeciwiciht beardrnahs is a
i nconveni ence may possibly occur in, e.g., imge
wirecggphttennavhacsubsequent stepnl kkectwbae bonding,
and occurrence of the white-blushed mark nust be
se@l bohdatedrogegreatly igducedr o5 PDSEEYI BI1LALSH of a
region
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



nmust be di sabl ed. Patent Docunent 1: Japanese Patent

Application Laid- open print No. 2000-315751 [0005]

It is an object of the present invention to provide a

circuit board and a manufacturing nethod thereof which

can avoid occurrence of a white-blushed mark which is

partially produced at a blank portion having no
bywiami dg figatsngen cdt paenahiimoof an openi ng portion when

t he opening portion is formed by punching in the

ci r Suintcebaaric iwh iwki-0h uahpar iagx wkere HehebWeivRg from a

pattern is dense and the blank portion having no
suMiiicRg oFatther i@ iRr 838y, atint N8 donf0fi ohhe H%%; 3G ib1y

portion at the center of the circuit board. SU Y OF

octiE HNYE@TbCN ih%%g6kezgg??@g?%6a%hgss%@s%%hént stegnlike

according to a first asp the 'present” i nventi

oS BSOS B USR5 UL oBO3ES, B Lg PRSI, .

bedugng.ga%t rn connecﬁed wth a rimof an arc part of
LRABABRIRG Bor TGRS BFEVFGEY BESPUES A Pr Phgs region
pattern connected with a rimof the opening portion.
mugfy PRef1SPRLi€He circuit board, the dunmy pattern is
formed of branch patterns connected with the rim of
t hePatentpiptrunenthe: ogeprngspoftitentohpalpentadncLaid-
base, and it is forned of a plurality of branch
oppat beins Sonnéobed3wbvhithe rimof the arc part of
the opening portion on a periodic
[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



base and a coupling portion connecting one end of each

of the branch patterns. Furthernore, a gap between

the plurality of branch patterns as the dummy pattern

is 0.3 nmor less, and the coupling portion

connecting one end of each df the branch patterns is

formed in a range which is 0.3 mMmmor less from the
hagrimcpant cpfertimey gpeniing partricen.iWee ks detaladieng Hed e

second aspect of the present invention the circuit
whigo@rith iss dtomfyl grced ras laited viabovwe rieve idh &rc part

portion where the wiring pattern is dense and a bl ank
ofP@hd @peaVNeh e (W 11RY AL eIy Y& iReesent, ;at o Iﬁ%ttern

rimof the opening portion at the center of the

cobineGiialy WQQ%r%’gﬁ%F§Sﬁ%%eok the dumy el ectrode

pattern in the ank = portion énablFes "suppressing a

whi t.e- bl ushed k produced, at the. rim of the opening
por%ﬁgghgéé ﬁgn%bﬁcﬁﬁﬁﬁplg PRIBrSov el SREBYdPAGTES ta 1S
£ third %s ect gf the present invention even if a
ORRECe OBl GERBGITRAK tREPge fOrRESH LT Hilts thar diy sdemhe arc
when it is placed in the range of 0.2 mmor |ess from
Paghe cdpEREn§PEoENPoROTARENePROReES Lddoghibionabyl ianis
opti cal device at a subsequent step does not occur.
fopped7pfThepdiirediit ybodr breanhbeatapuhactunadchyd with the
formng a wiring pattern and a dummy pattern coupl ed

rim bfi eaehaothphrti BfathangeesenYi BBrasoANcAPENHBY: odic
portion of a substrate, then form ng the opening

baper kh@nab¥oppnehkngoaRdonatochiec:$ARREEMBRY of each of
el ectrically disconnecting the wiring pattern
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 portion 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.



and the dummy pattern from each other. According to
this nethod, the wiring pattern and the dummy pattern
can be sinultaneously formed and their film
t hi cknesses can be increased by electroplating which
Is perforned to these pattérns at the sane tine,
thereby greatly sinplifying the process.
AddMeirenakly, anltemdangateaaothtiine duprytpatt ehe bsesent
reduced as nuch as possi ble, an anount of plating
inwhhechohseveasetit kalshy tunpecessar yaganibeqdaereasad. i+ is
[ 0008] According to the present invention, it is
haP@s§i Bkent QneRr 9¥i de bhgcehr ¢Hi tnRoard whasey o
productivity can be greatly inproved by fornm ng
eni t] p I a red with t
e R o e g PR ge ke B g ooaRepEE, Ektheb
i n_whi eneration_of whi t e- bl ushed mark  due
arolRERriy SENTEE 68 paresladthy e obeh: HeEEndoaating
[Oﬁéggtrode pattern. As a result, an obstacle when
gni zing an image can be elimnated, and hence an
effect of greatly inmproving efficiency at an
i mpl efrefit BE16R BPepdcamanbeedeapniarhtedd BRI EFrming a
DESCRI PTI ON OF THE DRAWNGS [0009] FIG 1 is a view
wishowi pgtbecrogsdsectiiongl pstrachuceupatdt hetheaken other
a circuit board according to the present invention;
inFhGaRggéssarplag ¥senhsbpwhnggt pereephersof thBstrate,

r
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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



circuit board depicted in FIG 1; FIG 3 is a plan
vi ew showi ng an exanple of a dummy el ectrode pattern;
FIG 4 is a plan view show ng anot her exanple of the
dunmy el ectrode pattern; FIG 5 is a plan view show ng
still another exanple of the dunmy el ectrode pattern;
FIG 6 is a plan view showi ng yet another exanple of
Cope rhvhmif tél ediartodéngpatficerminFltGe Brehiaglpan ticeWby a
showi ng a further exanple of the 8 dummy el ectrode
ropetetrent Blir@ 18 ivéidhvicem e ieplai ni ARG iar -dea s mark
the dummy electrode pattern and a joint length with

AuesReGtarnico iy OPEMNG RIS '%Jprr_%vii%fi gVit%\é’ dumny

showi ng a relationship between a "ratio o n area

elte%rq)@@‘qua@t%%r.ode pattern and a joint length with
respect to the opening portion and a renoval

occurrence rate; FIG§ %O .S a,view showi.ng a ,
manitact ur%isﬁlg‘ttpr §8eS§835¢ CLEn P GImhy CAPEE Ao de 2paiiegR; can
pef LG 11 is a view show ng a cross-sectional structure
Sof IR NE PN PrRoFRCCFRG efFecs gTviaRashowiRgraning
arrangenment of circuit wring lines on the circuit
efhdaigicandtFRe. 1nglpgeateiérnshdwibngaa whi terbhasmeded.
mark of the «circuit board.
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



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0010] FIG 1 is a view showi ng a cross-sectiona
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@n FIG 1. As shown in
FIG 1, in a circuit board 100 according 9 to the
dugme's ere citpeeat ipert,teanseni . conduct or device 11 is
nount ed on one surface of an insulative base materi al
17 Fiavi BgianaoperkngopOkkipal i3 iher aBdadkat BE €@Rt @hmmy
and a wring pattern and connection termnals 14 for
elbb@r@@%sb@@teWhlQﬁda%ej%QﬂE'ﬁ%ﬁ%%hwhﬁﬁhtgésgﬁ%ano an
pattern are provided oOn the other surface f the

kRsukatl,ye ;hase material 17. Electrodes 12 are
Opprov!gd%d oﬁ a surface of the sem conductor device 11

on i gsul ative base material . side, and each
eleg gédg 12 FSV&SHnSEPg&nﬂﬁFhrﬁlBBﬁSPﬁglppBFFWSﬁ“aﬁ a
istal. end of the wiring pattern 15 through a bonding
rayiPeCizePnatRé BpehlfgdhBrYi 6AcItrrdet ReELetheand a joint
sen conductor device 11 is covered with and protected
lepgth wiBhl rAgreesi Aolbheardenhagorhetisur fadeaotenhegal
insulative base material 17 is protected by a sol der
ocresisncgbraekeept end portions of the connection
termnals 14. [0011] In the plane, as shown in FIG
2, BIplutalisyaotiéddshbnifibGa AxnWEEENGrPALL BERSeds of
and a dumy pattern 1 are formed at a rimof the
th@PefinAg POELEPHIS Bhtbencenter of
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



the insulative base material. Each wiring pattern 2 is
connected with the connection term nal (not shown) for
the outside. The dumry pattern 1 is constituted of
several Dblocks (two upper and | ower blocks in FIG
2). Here, the wring pattertns 2 are forned in
accordance with the nunber 10 of the el ectrodes of
tor fdes grviesendudtiorerdévinge @ amthitheduduriry deatitcer 111 1iss
arranged and forned to fill a region having no wring
mopatteer prf onked utdferel »fatinr iUk tUpReha s@nehal-ewRr 1ane
parts of the opening portion 3. [0012] In the exanple
hadepicbed openfthG parihbe dummynBal berRrb defiebdr maqdof
si x branch patterns la which are in contact mnth

w1EhﬁboEakQ@rgp%ﬁbn%oﬁﬁ%gkqgn t%gﬁlﬂﬁl%r%4p% ge QRgside

connecti ng ends of ese si x branc patter ns

n [ h ds_of .the branch patterns la by the
g e ek B RaBTE SoearArAdIeerinGen BoRdbAgYLded
%R Eﬁg The st outer proflle of the arc pattern IDb
N §"FolmBa" PHTERESr AhgklEf 1653 1AMIER Pess mRbATLRé 17-
openi ng portion. That is because form ng the dummy
ElEgtrefRcSnedr 2aFReP6pEAiAg opoft Funfarenefcaheavoi d
generation of a white-blushed mark since production
Se@#C@h@uﬂhpredemshealnanktUaelheumanahengasESmhtartem
to a position near the opening portion. In the circuit
siPear dndceocti ajetorbbe presentonhB¥eBHi A0theyePohfiihhe
whi t e- bl ushed mark is generated due to punching the

po@pﬁ@hn@tp@r@LQBalaeﬁQSbE|@He°®1khﬁg“ﬁhE€er9|9§h€9rgﬁéﬁ a
is restricted to the range of 0.2 fmm or

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



fromthe rimof the opening portion 3. Therefore,
erroneous recognition by an optical device at a
subsequent step does not occur. 11 [0013] FIGS. 3 to
7 show ot her exanples of the shape of the dumy
pattern. In the circuit boatd having an oval opening
ortion forned therein, each arc part serves as a
ofpltdsk Petivonieshad mdeneeniikongupatdre ey iard herceha
wheel - shaped dummy el ectrode pattern is formed at
dutriniys partd epar tl. ikl Gr rangleeMs nan fexapl ed miwhi ¢h r@gion
bl ank portion having no wiring pattern is provided at

ha@del akCwRalithgobattRenoreRhRg ROk I.0n %taQQer%%eu%per
wheel - shaped dunmy pattern 1-1 is forned at this

anBOTLLGD. 2Tl 5o uamy DAL oyl L qust b uted by

connecti ng ends of seven branc térnsI'a by an arc

[O@§?tern Ib. FIG 4 is an exanple in which a dumry
pa gern 1-2 is forned of seven branch patterns |a.

When _form ng du patterns by being brought into

con?ﬁcgkﬁﬁ?%apﬁ eoB@ﬁPﬁﬁeHoﬁPigﬁGat%a phér dhppy gpttern 1
._contact points, it is preferable to formeach gap L
ishEPhBER Phesldukkplpht PEERSTRBr ARCHPpabt sEasinncohisct
exanﬁle) adj acent to each other to 0.3 mmor |ess.
withi §hst riwt afetbappresses gemédahi 8naonfi anwhirtepattern 1b

bl ushed mark. FIG 5 shows an exanple where a single
cogpkcdidgmayds of these six branch patterns la, and
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
inventiocn, 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.



pattern 1-3 which is in contact with the arc part of
the 12 opening portion 3 is fornmed. An adhesion force
is large since a ratio of an opening portion contact
area wth respect to a pattern area is increased, and
hence the dummy pattern whith is hardly renoved at
the tinme of punching can be provided. [0014] FIG 6

[0O9Acvs an exanpl e where a dummy pattern 1-4 is formed
of three branch patterns |a and an arc pattern Ib
conmgcti.ng ends shoihesech arghppatt efnshkashibe of the
robust dummy pattern which is hardly renoved at the

dulnhfe p@k tpeAGhi ng can be provided. Since a shape of the
bl ank portion is limted by the wring pattern at

eacﬁnSEh@i@Ekceﬁktbgﬁrbh§F9?§Gi§% B%gaignéni%€?§§¥¥8pn

el ectrode pattern vertic e openi ng po
L ectrode, pattern _having an angl e mﬁ%h respect
£ . '
o R (PSP hat - FOsToF = RrE 5 nohernPexanghe
h wher e blank,gortions having no mﬁring portion are
2pro¥i dedvat *88r BRGhE Par £8%FePR8 2opBARAgSpaPEHoAUBMY
and hence dummy patterns are formed at these
clpeFtPefisPablaEd asshapmedf abathibl ank partion is
restricted by the wring pattern at each straight
par fIef Bhehopenangexpoplieonn wheanf ermiagkapdugnyn
el ectrode pattern on each 13
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



straight part at the rimof the opening portion, a

branch- shaped dummy pattern 1-5 vertical to the

straight part at the rimof the opening portion can

be fornmed, a branch- shaped dummy pattern 1-6 having a

fixed angle O can be fornedzat the straight part of

t he opening portion 3, or a dumy pattern 1-7
opgoanecring irespedsi Yermads of a plurality of (two in

t he draw ng) branch-shaped dummy patterns vertical to

t heAni avibasibe fotmed:sl naggsesohcktha dummy cBakhehbBening

havi ng the branch-like sinple shape, since the dumy
popatbar BofRYchbeak-eAoyednatcthecti Be pr@HQEthgregh?s

branch- shaped dumry pattern 1-6 having a fixed angle
- S [ a [ e fera han the
R pat o o eal TR BB S Eh: g LBt roR T ThE

be. approxinmately 15 to 45 degrees. [0016]
w0l s BAFForh CREChentr Erer B61 875 Brovi do the
[Oggnzy pattern at a position in the range of 0.3 nm or
g fromthe edge of the opening portion 3.

Furthernmore, when formng a plurality of

br ahth: shaped” dunftyepatp e ngheae gapdubeyweahtehe 1-4 is

respective dummy patterns nust be set to 0.3 mm or
foreed. of nthegardranchhpatsérust Uaeandnafiosntypattern 1b

di spersing and arrangi ng both the patterns w thout
cotmecblankepost bonthbayi BganehWh st Pgrpat tgrn. [0017] 14

In the circuit board according to the present

| VB | 5tou 86 SUAY Si8te i $nfn A BaQLal Per TG at

pattern

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



and d is a sumtotal of Iengths of sides where the
dumry pattern is connected with the opening portion,
providing a size achieving S/ d>0.33 enabl es assuring
sufficient bonding strength. The area S of the dumry
el ectrode pattern and the liégngth d of the sides where
the dummy pattern is connected wth the opening

s tgeritdidn peidtd atowhse rexplcdi reck hereeiimaf et iion,det aidanch-
FIG 8 is a plan view show ng a dummy el ectrode

s hgatetce duntriympparddron 16f5 the widzQuitlo Q%@r%ﬁ¥§¥§H¥'ﬁ%f%oat
the present invention. As shown in FIG 8, when dumy

thel egld ede that bphs naf %o&rt@(ﬂnd%%na%et P_’%r?nr 6P t,,0f the

openi ng portion and the straight par e openi ng

shROE Oy b@%t%'%c%L% %%%g%ﬁa%c%ﬁﬁegg 2 th%upreS%pt

i nventi on, i's preferabl 0 provi
d patter.n, havin e satlsfyln
fo%%% |t|%o§h 5E53§§h pa§%c8ﬁ3§ﬁ@eqﬁepﬂnga@%rtlon 3, or a
g i ndepe gent 3 Here, the area S of the dunmy
“Elfﬂé’c F‘ & Patt rﬁ%@&%mg SGRPESLaVeorndteas of pilhgality

ummy el ectrode patterns, and it is an area obtained
Ofbﬁtﬁﬁdﬂﬁgtaeséﬁﬁﬂéﬂﬁﬂ biraarkashepedt Hargiyx phtarchs
patterns la and an area of the single arc pattern |b
verfiiché é&ratpkerdepienedei MoEmE&d.2. Ih5cabbr eavere th&my
l ength d of the sides where the dumry el ectrode
papatter hav$ngonhecbednht-hikBesopenkngnppet i @nc-ALRNS a

| ength of the sides where the dumy el ectrode pattern
dul8ycpaneet8dmwi,t ot hengpeni ny Eﬁéttgﬂelbkeﬁahkxing, 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



The case depicted in FIG 8 is an exanple where the

dumy el ectrode patterns are provided at the arc part

of the opening portion and the straight part of the

opening portion, and it is preferable to provide each

of a wheel - shaped dummy el g¢trode pattern 1-1 and

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

pat tler thizaviingua tsikze rsathicsbyicng ot he eordigricernt

S/d?0.33. [0018] Each of the sinple-shaped dumy
inekattibogde apatiienas the® st eslzh depiacted bk By’ p3k$@rn

has a size satisfying S/d 0.33, where Sis an area of

ankbhg QH”HVs%ﬁ?%b%%qeoﬁaﬁkﬁg@ggﬁﬁg gih%saw%§QEt%%%|d%Rm¥

| engt hs of sides where eleﬁtro e pattern_
cted _w ing _portion. This.structure is
ool e aed P bPasrt, §REl B RGpPNe: SRt Rgovidity =
.strength for each dummy electrode pattern. In .
Slé@cé?%éﬁ&énﬂﬁﬁﬁdéﬁ-éﬁraﬁ@@h@ﬁtaéﬁurhégmﬁuﬁﬁQClpattépnglng
formed at the rimof the opening portion, the
stwheekhshaped dunmy el ectrode pattern and the .
branch-shaped dummy el ectrode pattern are conbined to

f ormhtherdunpyoi6thel ectmedeatttbaebhankepar khaN: 5@
that the electrode patterns are uniformy dispersed

1eﬁ@6haafaﬂgﬁﬁe_sEQQ%9Lh§kQC€hEh@uﬁH?Z%a?gEESTQshg¥hﬂgc@ed

sinple shape is apt to be renpved e time

wiPHnEHéngpeﬁﬂnpaﬁopgﬁgnr$¥f§|Sgw %%a%xﬁfg%ﬁg&tﬁégeinafter
havi ng an angfe wth respect to e rrm
in detail.

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 $/d20.33 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.



the opening portion is hardly renoved as conpared with
the pattern vertical to the rimof the opening
portion. However, since the dummy pattern having an
angl e cannot be always forned because of shapes of
the peripheral wiring pattébns, a size of a dummy
pattern which is a branch pattern, has hi gh bonding
st r éegeieveand tihe Hamndity: derdvecthe wasicex amiened t hBhatimmy
is, dummy el ectrode patterns were fornmed while
e lelamgideg phite eahed sS cohinehe cdunamt relteet pde 1pat e 1and
the sumtotal d of |engths of sides where the dummy
me@heckr odagrpabirerfel $:i6RRNEELEL Wnkh (,he ORGRIAG fqe
portion in many ways, punching was effecCted, ang
renc f I : I rod
N S e s 2
depi-cted..i . i ng, _Lt. can.,be understqQod . that
renggglggfgtég%égﬁﬁgléﬁeggﬁod pat €&r 788 enBfesec e
d when z vglua of S/dis 0.33 or nore. [0020] A
“MEHuFaEEUrPHg RBCHhEE"Sf 2FRePEPFEGRE BoakdcadE6r BREY ©F
to the present invention will now be explained. A
thej PREPENBoRPETBRURPENGE atiFm}vBtepBrbdefpaheepnensng
a circuit board in which an opening portion is forned
pogtionheagdntér isherebérbplpunohpagyidadetbhsof a wheel-
corresponds to a case where a portion where a wiring
shpattiednming deéaserand patbkankipor thanovhavibAdpheterns 1-5
wWiring pattern are present at a rimof the opening

an@OIt508s Thatmhs @@@@t‘ﬁ@d@rﬁé@ﬁ@?noﬁavﬁﬁist g'_é%e

portion leads to readily generating a
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



bl ushed mark at the bl ank portion when perform ng
punching of the opening portion. In the circuit board
according to the present invention, a general glass
base material copper-clad lam nation is used as an
insul ati ve base material, ahd a wring pattern is
formed sinultaneously with a dummy pattern based on,

elecgrode senithaddilitinke peetthioth, s tuht rraet iele drethied,
or a full-additive nmethod. [0021] First, as shown in

pafElt@rnk0 ara durfy rellectiiete Patd el akdaskermed at a
bl ank portion of an opening portion 3 indicated by a

Tolneken |ine except wiring patterns 2. The dunmy
pattern 1 is forned as a pattern which is

el egt hicealhy Bﬂhﬁ;g%k¥e%%n%%%ﬁ%. éqﬁgn%ﬁg %%r%%gﬁﬁiéﬁt

patterns 2 in a i on serving ds penin

3nSi.oul equsly with formation.of th i T
to peS O .
pa?ternggga %g k%ﬁetéPSCPF|85PF l@&nnégtggspggﬁérﬁ§vealed
tha%e grovi gd in order to performthe sane plating as
fhat6f PRRESH T PAGIPLL BEr ARYEoVERE dGARFCHatPethearia of
step of effecting Ni/Au plating to the wring
th5aPPEPHBY BPTERPE iFnbarfhy demayepattecnmbavergwath the
size satisfying S/d?0.33 is forned, where Sis an
pagFeanoferhecadutmytpat temnodndhd bpeaisgnptotabnof
I engths of sides where the dummy pattern is connected
Howevhrt heiopenthg dpainyi pattE@828kving an angle cannot 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



Exposur e/ devel opnent is performed with respect to a
surface of a copper |layer on a surface of the base
material by using a photomask having a predetermn ned
shape to etch the copper layer, thereby form ng the
desired wiring patterns and’dummy pattern.
Subsequently, a solder resist is applied, then N

toplae pgebasediomeeteotr opllat nog ke pepfedined.to the
surface of the copper layer as the wiring patterns
andat be rduimy bopatt ecguerenhged alik®y clectrode pattern is
exposur e/ devel opnent/post curing using a

a predeter gbaed @BSKhléﬂdaﬁuoebﬁﬁhagpb§tieﬁtBgffOEQEB'g@
out to inprove electrical conductivity

tLBUPEHERY %ﬁe%@&% geﬁu9¥h9ﬁ'ngagdd%91Qagogg?ﬁgﬁngﬁdto a

predet erm ne oF NPt he openi'ngp

sane t ern arated from
Ca?%eaaﬁFan Tg* bSPt8Eﬁ§e gnékgbygosesﬁﬁF 95 @EPPRgand &
b ? LExa Ies% [0023] A glass fabrlc base
lﬁﬂ ePPaF 8Boggvk6 pBPLclagingaRphherBnahft Arasent at a
t hi ckness of 0.18 mm which has a copper layer with a
riphpEkhagsOBENbNO2P Kt bAnoneTBaEf Acebthanesf praasnuseds
to | am nate a photoresist on the copper |ayer, then
thexpbsukepdevebopheatiswas pesfidl pedebyrasing a phote-
mask to etch the copper |ayer, thereby form ng wring
bl@ﬂhéererEnﬂtdun@ybp@ﬁkepﬁﬁthaﬂl@Qeﬂaﬁéﬁﬂérﬁbﬁ@eﬁuﬁeglng
size. Subsequently, a solder resist was applied, a

of prededesm Red-prskoMmas used to effect
exposur e/ devel opnent

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.



and then 10-pm N plating and 0.7-pm Au pl ati ng based

on electroplating were perfornmed to a surface of the

copper layer as the enmerged dummy pattern and wring

patterns. Additionally, punching was effected by

using a die to form an opebgng portion. It is to be

noted that the dumry pattern and the wring patterns
Thar e leotmidads ypabheens cel eatrtiecalsl yrei pregrialeldy in order

connected at a part serving as the opening portion as
toshewform Fh& sifeapdathen puneRizRgoirs tper [,9rA8d pS@terns

that electrical conduction is interrupted as shown in

FkGe 2 0 e.d t sql: ed-f
e B e e red e PR et ng B Ao oy

+catneagk the opening portion. Further,
Ovvhen tEg§%%eE?EEeg%Ffion has straight parts, the

du ttern was, selected fromthe atterns depicted
inng¥cggl§ 6m%’aﬁ§ef§PW@H Bﬁgéﬁﬁﬂ Qﬁglnﬁa?tséﬁethe
opening portion, and one or nore dummy patterns were

sagepéyind Froavt hdstsshowneiln Fh&re7Si nsthe steai ght the
part, comnmbined and forned. FIG 3 shows a dunmy

dupayt pahteonsthtiutiedsok anmarcétashapelbaytng arl kMges
width of 0.1 mmat a position 0.1 mm away froma rim

wh@fetBﬁeOﬁﬁﬂhﬁggQ@Eékﬁni§ngpﬁﬁéeggdsm§9§dth@?%%@ﬁFﬁ

with a width of 0.1 nmm havi ng seven extractio |%es

pofonpgcted with the arc shape. The seven branch- shaped
dummy patterns were set to forman angle of 30

[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



degrees therebetween. A gap between the respective
patterns in the opening portion is approximately 0.2
mm Furthernore, as the dummy el ectrode pattern shown
in FIG 4, a dummy pattern was forned of seven
branch-shaped patterns eacte having a width of 0.1 mm
and a length of 0.35 mm The respective patterns were

paséerne, f oharabyangkeiafing38 degreesnhbhersebet ween. A
gap between the respective patterns in the opening

[ERembiiep]is approximately 0.2 mm It is to be noted
that renoval of the pattern occurred at the tine of
ropynehi ng when the length was 0.1 nmor 0.2 21 nmin
the sane shape. [0025] In FIG 5, a semcircular

noshf §Q§569?Q?E”y%$§5ﬁ5%58f Rt BBt iePslretan.

lais tg. t thgt enoval often occurred after
Buiichi i RREH &b W AERoRaS 0011 AR QWA BC AT aBr 2 0COPREF
in the sanme shape. [0026] In FIG 6, three
lappantht8hapbl: pkbe e nsf wer 82 afr apgedne asut hteevahsrebt
90 degrees and respective ends thereof were connected
wagi gheeath baheratéaraughobnrasispathetne dcppae ladth
of each pattern is 0.1 nmm and a length of the
thén anghe shapéde pat denant Swds SpaNTotRO2 Ty bk Gig 7a SPRY¥S,
an exanpl e of dunmy patterns forned at
mask to etch the copper layer, thereby forming wiring
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]



straight parts of the opening portion. As the dumry
pattern 1-5, a pattern having a wdth of 0.1 mmand a
length of 0.35 mmwas forned at a right angle wth
respect to the rimof the opening portion. As the
dummy pattern 1-6, a pattermmhaving a wwdth of 0.1 mm
and a length of 0.4 mmwas fornmed at an angle of 30

degraesdatmi/hpatiBr-of whhesapentpg @96ﬁ|QGChA§aEB§rnS as
dunmy el ectrode pattern 1-7, a U-shaped pattern 22

deB@Mt@Q anW-dkh of Qol6nghgngfgggg QEEgﬁgﬂeEEBhﬁggk of the

de of 0.3 nmwas forne I'natio
[ Le 1 e ed to. form
oPéﬁ 5 §§E§ggﬁnergg egn eac ﬁ%h%@egﬁpguP?rgBSQrBas
served. Presence/ absence of renoval the du

Staﬁéggfoa@rﬁattaﬁﬁsgaﬁ@yppagaﬁea/gﬁgeﬁeéeaﬁadaf§p§2¥aﬁ

each white-blushed mark were observed. Table 2 shows
patkeulEsdepdctedorn] Fi§abl 8 1p Roandpéarngdast paeh arc

Openi ng straight part Dummy el ectrode S/d total
pasShapé Areaconingt pShapenQuanti vye ApeanCoat dohmAr pat Serns

Contact (mm length (mM) length (mM) length (M
wetempetedra) ExanpteodeFbfowd On2722. 076741t Qe 28R2aight

0.6711 0.4556 Exanple 2 FIG 3 0.2692 0.4814 0. 2692
paPt 4834mPiB593and 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



332 1.6137 0.6332 1.6137 0.3924
Exanple 4 FI G 283 0. 2833 0.2283 0.2833 0. 8059

Exanple 3 FIG 5 6
6 0.2

Exanple 5 FIG 4 0.1662 0.4812 0.1662 0.4812 0. 3454
7 1 0.
I

0.
0.
0.
Exanple 6 FIG 7 1 0.0377 0.1109 0.0377 0.1109 0. 3399
1-5 Exanple 7 FIG 7 1 0.03%1 0.1100 0.0311 0.1100
0.2822 1-6(30) Exanple 8 FIG 7 1 0.0253 0.1119
nm0i0258e0s4h39sRap261 1-6(45) Exanple 9 FIG 7 1
0.0361 0.1038 0.0361 0.1038 0.3479 1-5 Exanple 10

[oBb&; 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 0. 3458

0. 3661 - 25éingé?fg#e%c@ﬂ%?géoSié%%%a%@ﬁ%ﬁm@yé%%em

ha%iﬁ%?ﬂ?ﬂ%@ogs 3P 55 oR CBREors s %of’rﬁﬁr BiPvgt the

7 1 .0,0278 0.1074 0.0278 0.1074 0.2588 Exanple 3
Opﬁn%nﬁbﬁﬁﬁFé?Pve FIG 7 1 0.0350 0.1178 0.0350 0.1178

0.2973, Exanple 4 1-5 Conparative FIG 7 1 0.0275
0. 148419, b27820nqted bhaB2gemexahpbEtEnlco6E80yed after

punching when the width was 0.1 mm, 0.15 mm, or 0.2 nmm 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.

(00271

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



Conparative FIG 7 1 0.0200 0.1345 0.0200 0. 1345
0. 1487 Exanple 6 1-6(45') 24 [0030] [Table 2] No.
Presence/ absence Wi te-blushed mark of renoval in
Presence/ absence wiring gap (mm Size (m) punching
Exanpl e 1 Absence Presence #2 1391 0.0443 Exanple 2
Absence Presence 0.2572 0.0448 Exanple 3 Absence
hahbagneewExanpbe 4.AbsaneacPEesaNEqLA6 891%;@@39 side of
Exanpl e 5 Absence Presence 0.2576 0. 11 anple 6
¢.AbggngesPEgsghge 0.1023 0.0519 Exanple 7 Absence
Presence 0.0988 0.0652 Exanple 8 Absence Presence
ng% 69 0,0778 Exanple 9 Absence Presence 0.3064
Exanpl e 10 Absence Presence O 2999 O 1450
gﬁ § 11 Absenc egence 0, 2983 126? le 12
Abs 2 %?Eé%ﬂée BOt eéﬂisgbOW@ohBaFaP Gelpreganeged to
nce Exanp arative Presence Presence 0.2579
foéml ‘i@mYE%%FEOé@OB B ERPveaPlegdfbePPRekedcel 0CD9B3
0. 1458 Exanple 3 Conparative Presence Presence 0.3152
bogrd3ggs 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.



Exanpl e 4 Conparative Presence Presence 0.1215 0.0882
Exanpl e 5 Conparative Presence Presence 0.1801 0.1645

Exanpl e 6 [ 0031]
Tables 1 and 2,

provi

di ng the dummy

el ectr

suppressi ng generation of a~ white-blushed nmark,

{Ogbgpinating an obstacl e when
Furt her,

chi
[Tgﬁ% antation step. 25 d ains:

based

g can inprove an efficiency at the
1. Acircuit board

on

havi ng an opening portion forned in a substrate

t her eof

Based on the results depicted in
according to the present
fye patterns enabl es

i nventi on,

t hus

recogni zi ng an i mage.
form ng the opening portion

of an arc part of the opening portion is provided
besides a wiring pattern connected with a rim of the

wherein a dumrmy pattern connected with a rim

No."OpENi Ok @Ft, tTTe Hepmny Eatdernc s ormeentfwilrrmn 1574
pl ur dhjty—of_branch patterns connected withethe rim
PE Quantity A . .
of tHe are [paht |akgisne Operfi Ng pphii ootk a Bari| §urE®
hacid and. 34 caunlt™ha haortiadn connectimg one endd H
Exang¥& P 1 3 FEE St o 2720 0 BT —
__eachof "the brarjch patterns, the coupling pOrEi g et | o-40s8
medhne S Ag [8ri€?eAd®6f | each of the branch paeeerns.es |o.sss:
Exangfl@p mepdic. isn (@-spange:awh| ch is 0.3 mMmor | ess|tomthess | o304
sxam@d € D@l 07 oLAS |QREAI NG portion. 2. Acircuit beard
Emmgayl 9,.20 opening portion formed in a subs{rate
ther ¢of’, "whérérn’s dunmy pattern connect ed®WEh Oe®®i n-3454
Examptf ¢ am arc part of the Openi N PO i30Ty o BofPT O TET. 1165 | 55353
besi gdes a wiring pattern copnectled wifth a i m ofi the
Fremobéniing portion, the pEfmy pattermeshs ofarmpd ook @100 | o.2622
lurality of branch pa}ferns connectgd wth the _
Example 8 FIG. 7 1 0.0253 | 0.1119 G.0253 ] 0.1119 0.22861
1-6{45%)
Example 9 EES 7 1 0.0361 { 0.1038 | 0.0361 | 0.1038 | 0.3479
Example 10 fg 7 1 0.0380 [ 6.1116 | 0.0380 1 ¢.1116 | 0.3405
Franple 11 e 71 0.0399 | 0.2154 | 0.0398 | 0.1154 | 0.3458
Frample 12 ifg" 1 0.0395 | 0.1097 | 0,0395 [ 0.2097 | 0.3601
Co ti FIG. 5 . .
Exgﬁ;;: ive 0.3881 | 1.6137 0.3881 | 1.16137 { 0.2405
Comparative [ FIG. 4 0.0813 { 0.47
Example 2 £175 0.0813 ]| 0,4775 | 0,1703
Comparati
Example ;Ve i‘fg 7 1 0.0278 { 0.10674 0.0278 | 0.1074 | 0.2588
Comparati
Example PR Efg 7t 0.0350 | 0.:178 | 0.0350 ] 0.1178 | 0.2073
Comparative
Example 5 ifg}3;°} 1 0.0275 | 0.1184 | 0.0275 | 0.1184 [ 0,2323
Comparative
Example 6 ffﬁ[g, 1 0.0200 | 6.1345 | ¢.0200 | 0.1345 1} 0.1487




rimof the arc part of the opening portion on a

peri odi ¢ basis,
patterns as the dunmy pattern is 0.3 nmm or

circuit board according to claim]l

board having an opening pardion fornmed in a substrate

t hereof by punching, wherein a white-blushed mark is
[0generated in a range of 0.2 mmor |ess froman are

part of the opening portion.

4. A

or 2, the c

met hod for

a gap between the plurality of branch
| ess.

3. A
ircuit

(raBnufagturing the circuit board according to clains |

to 3,

conprising steps of formng a wring pattern
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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.




connected with the opening portion at the rimof the
openi ng portion and used for wire bonding. It is
preferable to provide the dummy el ectrode pattern
having a size satisfying S/d>0.33, where Sis an area
of the dunmmy electrode pattern and d is a sumtotal

of lengths of sides whereZ2fhe dummy el ectrode pattern
is connected with the rim of the opening portion.
Figure 2

Claims:

i A circuit board having an opening portion formed in a substrate thereof, wherein a
dummy pattern connected with a rim of an arc part of the opening portion is provided
besides a wiring pattern connected with a rim of the opening portion,

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 and a coupling portion
connecting one end of each of the branch patterns,

the coupling portion 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.

2. A circuit board having an opening portion formed in a substrate thereof, wherein a
dummy pattern connected with a rim of an arc part of the opening portion is provided
besides a wiring pattern connected with a rim of the opening portion,

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.



