; e3ew, t6678" 9~:6: T, M ? SPECI FI CATI ON PRODUCTI ON METHOD OF PRI NTED Cl RCU T

BOARD FI ELD OF THE | NVENTI ON The present invention rel ates i i on
method of a printed circuit board. Mre particularly, this D!mmmm,[ m’m
(égn reduce

relates to a production nmethod of a printed circuit board, 1
variation in the thickness of a circuit pattern. BACKGROUND OF

| NVENTION To neet the request fosPRCOFECARIQMNati on and high integration of
el ectric devices and el ectronic devices in recent vears, the pitch of
circuit patterns on EROPUCTLIEY MFTHQR (OF SRAHTHASC T&38%8mal ler. A
circuit pattern having a fineppiis o dixgt 2RGENPEINEEN nei ghboring patterns)
of not nore than about 75 umis forned by an additive nethod, a

sem addi ti ve neffhedpaesentheinviensioAcrelalieny too at beodukcli idn eneraibHodf 4 or
exanple,. a resist pattern is forped on an insulating substrate, a

conduct i5ve¥’qﬁf;§|d Frgﬁ‘é“bif rl%‘?ﬁﬁ%r fere cﬁﬁré&cf] aﬁh’ar StREFMEHRSH the resi st
pattern byrdflskisNgo aNshddiRti®n AbtRE&LSF T IpTiheBRVESrcd it Wdagqvay, a
circuit pattern is formed in an area other than the resist pattern.

Accor di ng Wicabheagenedugkriivaniatgenhdu, the mdigknpgekehp Igiyenisf O and t he
like is firascitforrred on an insulating substrate by plating,

vapor - depc?5|

°6h "and t he li ke, and a resist pattern is forned on the netal

backi ng | ayer. Subsequent| BacKgrboMeror STHEO TROENDfON he net al backing | ayer
in the area other than the resist pattern by plating, and the resi st

attern,is renoved to fqQqrma circuit pattern. .Then, 30 i.ng the circuit
Battergoias a na\éﬁ,m??ﬁe §quB|§§F<iu %rﬁ%fﬁﬁtp§lé?5ﬁ%.aq<*:§’{lﬁﬁs way, | a N

circuit patfr@gRat$oh WA dotriBeday fee Pt ctBatrdhi: [RSIisksPahtern. In the
printed circuit board produced by the sem -additive nethod, elution of a

met al i on rece@oOPERrs, Wenpikeht phocitmuidi petterpatareran prangetdhe i nsul ating

substrate, .which is t is called ion magratjon, can be prevented, because
t he ci rcuictlrpgtlpefr)%a%%s]aqaosr%r?g noﬂa(?l%esz?anl?l?%ét il%]gClSrl?tl)léFr ReE ‘\E/Jf%q} Ve et al
backi ng | aye&inef pCich ayEilstandet Betwéde ned ghbot heg piaietinisgnof nét pri nt ed

ci rcui L, board according to the additive nethod or the sem -additive nethod,
vari at i on™oxet hBaR d9 ol &Frermed it epna Akt e 81edhadpr dbTSH~ That

i's, a pattgulpPreESEMhdd shRetREN {j@h area of a printed circuit board where
a nunber of circuit patterns are disposed, and a to pattern present in the

out er peri pher ahcepmdingf toheheraddigdive metthodbofoed esiampdendadrdsisn ar ea

R TR RN TR T

layer made of copper is formed in an area other than the resist

20 pattern by plating, and the resist pattern is removed. In this
way, a circuit pattern is formed in an area other than the
resist pattern.

According to the semi-additive method, a metal backing

layer of Cr and the like is first formed on an insulating

25 substrate by plating, vapor-deposition and the like, and a
resist pattern is formed on the metal backing layer.
Subsequently, Cu layer is formed on the metal backing layer in
the area other than the resist pattern by plating, and the
resist pattern is removed to form a circuit pattern. Then,

30 using the circuit pattern as a mask, the metal backing layer is
etched. In this way, a circuit pattern is formed in the area
other than the resist pattern. In the printed circuit board

produced by the semi-additive method, elution of a metal ion
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process, the pattern present in the central area and that |Is present in the
outer peripheral area have different thicknesses. To solve this problem a
dumy pattern has been conventionally forned on the outside of the circuit
pattern (JP-A-2001-101637). Fig. 9(a)-Fig. 9(c) show concrete exanpl e of
such dummy z pattern. Fig. 9(a) shows an enbodi nent wherein a solid dumy
pattern i aistpesednyedie aicicndti papadtrerimtoFicge 9fd) 1sthiows sabsenbbelj nent

wherein a circuit pattern is_surrounded by a solid du pattern and Fig.
9(c) showddFhedBotPdents \ﬁl?élléfinl%nzgl‘iﬁﬁ%f paFf‘Bdlﬁ h‘gg" tefle sane shape

as a i [ CeoaBRL! £hD 4 & AfiARARUePRAYs Uiinkly B Eh@amsanauﬁgmver t he

dummy pattern i1s inherently unnecessary for the printed circuit board and
needs to lmbsémavedvid tiheameltyl Mhekirg dmlyleyc pﬁt Cerlayexr sinduthantoke! y
renoved,(di ssol ved%lteao al on wi th_an insul %p sub trate in aa etchin

step fof the indfl ‘?rﬁgroﬁblﬁ P8t 8F iRHAE Fett Q%FdaﬁﬁFW §a 'Y ep f or

excl usi velgper QHHYtDQe ot nTRY Q%t%ﬂ-ahﬂﬁtﬁUMeﬂ%& erv%r'ﬁtﬁ!@ﬁ gl etely
di ssolved and remains as a residue. In the 2 above- menti oned case,

t her ef or e thef thickoess mf gicintyi patpaﬂxtnemHS( uaqme pathmbiem .- t Hl@hammwry

tt d by etchi d the |ike Lp_ ot ds, f d
Dt orn nagecdi PATESL BEERGU 01 Bl GONAELABRGY Pard SR LAl CH PR arn

nmakes thephedughéPd £o%inbel 8f PeirhEid Pakedirhs b dipReeal, Vend WMVARY OF
THE I NVENTION I n view of the above-nentioned situation, it is an object of

t he pré8eprtiayRneF@iento ipr ke deutepmedieheoal n@t%@fczxrbﬁbpélmed enoving a
durmy pat E?Eguﬂtg'cga%d %ﬁhgéd %u:%?te e& Ot G cPI tt €B, Ang.af fording

aprlnted crrcurt oar aV|n ernvvl e variation in

t he t hi ckeasw. di'flﬁeﬁrftseﬂtrrbﬁvedlénsmrtﬂe‘s ahamgtplatzaeﬂ; byas he demullawi ng to
achi eve the above-nentioned object. (1) A production nmethod of a printed

circuit bESFRItGNIRG GastcShpEi thavesbeps EPTmest MnghanSAR&ul ati ng | ayer

in agive rB@EEg”\:rﬁp %‘E@eJ?Hr%ﬁQ&r{ﬁ i% %nggéﬂtf‘ﬁl Syt %ﬁtﬂeth:;@rm ng a
circuit pattern on thé insulating |ayer while formng a dunmy pattern in an

area fietepobséehe 1m31heabungr2ﬁei£gtmradnasaadhm fdiddegenthe supporti ng
iR AL SR NG AR
t oget her WwohGehfor MY formed on the outside of the circuit pattern
(JP-A~2001-101637) .
Fig. 9(a)-Fig. 9(c) show concrete example of such dummy
20 pattern.

Fig. 9(a) shows an embodiment wherein a solid dummy
pattern is disposed near a circuit pattern, Fig. 9(b) shows an
embodiment wherein a circuit pattern is surrounded by a solid
dummy pattern, and Fig. 9(c) shows an embodiment wherein a

25 dummy pattern having the same shape as a circuit pattern is
arranged near the circuit pattern.

However, the dummy pattern is inherently unnecessary for
the printed circuit board and needs to be removed ultimately.
When a dummy pattern is simultaneously removed (dissolved)

30 along with an insulating substrate in an etching step for the
insulating substrate, without particularly applying a step for
exclusively removing the dummy pattern, the dummy pattern is

not completely dissolved and remains as a residue. In the

2



pattern. z5 (2) The production nethod of the printed circuit board of the
above-nentioned (1), wherein the dummy pattern has a width of the pattern
of not nore than 200 um (3) The production nethod of the printed circuit
board of the above-nentioned (1), wherein the above-nentioned supporting 30
substrate is made of stainless steel, N -Fe alloy, copper, alum num
copper - beraplovieunent i phes phate brapzefofd,) afverprodinthd can cvetdudd of t he
printed circuit board of the above-nenti oned

1), wherein the
above- mentPSAEID ASHIBY iRRAF ST afRE ‘il%‘m%d@tf(-reﬁm 35 poTRRRU&EYr esi n
contai nin t SRR teri p Nt 1N {,0 jrcuit
attorn and Rl ran e ke B e, B Pl ol B e e
convent i omecesaihhetes |a tdmvaleseap ofHverd idommyapsutpsno t iwhjchuliat tate

(metal foil, metal thin plate etc.) planned to be partly renoved b
di ssol V|E ngakast tB?cN‘?ﬂ:j*)ﬁ'iJémuSQGF é‘f‘l 3 R EANGLFaYRY ?‘é‘qdoreﬁé’anﬁhg%' gi ven

area on one surface of the s4ppaidy B9 SHESHArofNd a circuit pattern is
formed on to the insulating layer while formng a dunmy pattern in an area

free of the inshhaview dfayde ehoseirmesiicngde sofuahbosupporitsi pg sbipetty at e.
Thereafter unnecessar rrt of the supporting substrate, which js free
of the | noEl EPRIBEFESE: LTVAPERRTCE? GRRAV IS Be ROt et FaRsog, SHRTELS chi ng
toget her Wt behBeid® £WanyPRhELE A WGRRY at Bﬁe@@é‘l’%ﬂngncglatﬁéﬁﬂ for

r enovi Qg t he dunmmy pattern becones unnecessary. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fegovalssiar snds efénnding seqiloted ¢iowbt kasrdembydngent of the
P o0 ot R St oRed PYCLNe Badushh O, ML hebbe Present

i nvention, I'ng having a given pattern is forned on a

supporting substfi@tgredeng. iAvehoO¥sn aischaratter soed inaheviteMofiide state
where a conductive |ayer is forned on the entirety of one surface of a
support i n§OsaBBiPER i abgyermeneionad oRJeRG-| ayer after the state shown

inFig lgFig. %IIP&% Amet 88%%%%& lkaRabi Vi e Yodli€ §hat where a
circuit pé%?egnpg% a ré‘sfnstﬂpattfern o%‘ %or mlng a t?m*rya ‘pattern have been
f or med!af tempt heesttdte sskpwnofn Fig. 2. Fig. 4 shows a schenmatic sectional

view of the state where .a ggtal. for wiri.ng is.,deposited on the opening in

30 the resi st FOYHRERAP t9SPORH2T cHEH t0pat FoY HAFSETqufy®Pattern, after
the state showfridcdidy adsupbfrtbngstaasehematic sectional view of the

state where the resist pattern 4 is renoved and the unnecessary part of the
conducti ve | aje¥rming a circuit pattern on the insulating layer while
forming a dummy pattern in an area free of the insulating
20 layer on said surface of the supporting substrate, and
removing by dissolving an unnecessary part of the
supporting substrate, which is free of the insulating
layer and the circuit pattern, together with the dummy
pattern.

25 (2) The production method of the printed circuit board of the
above-mentioned (1), wherein the dummy pattern has a width of
the pattern of not more than 200 wm.

(3) The production method of the printed circuit board of the
above-mentioned (1), wherein the above-mentioned supporting

30 gubstrate is made of stainless steel, Ni-Fe alloy, copper,
aluminum, copper-beryllium or phosphor bronze.

(4) The production method of the printed circuit board of the

above-mentioned (1), wherein the above-mentioned insulating

3



4 is renoved after the state shown in Fig. 4. Fig. 6(a) - Fig. 6(d) show
a schematic sectional view of a series of steps for renoving the dumy
pattern along with the unnecessary part of the supporting substrate by wet
etching after the state shown s in Fig. 5. Fig. 7(a) - Fig. 7(c) show
variation in the pattern of the opening for formng a dumy pattern. Fig. 8
is a | ayoutaydr tilsemade cfudm patdedryimadd toeindwontapatihgra i n Exanpl es. Fig.
9(a) - Fig. 9(c) schematically show positional relationship between a
circuit pRIYAFRFGLAVHMRNEHRtern in a conventional printed circuit

board. 11 the FiguEgs oroslifn 2 oaNRRR td NG 8! paLEerr SROYS ifln

i nsul ating |layer, 3 shows a conductive |layer, 4 shows a resi st patYern, 6
shows a cipattigrnpareenat fomtemiveonattdanmsymegiltagen, uvahdkd Othesshows a printed
circuit board. |s DETAILED DESCRI PTI ON OF THE | NVENTI ON The present

i nventi on SEVERSRAPAL MM et af I I tBRESEE S At 19%Fhe %F&HBEFF%‘? net hod of

the printed theebt (ROBID Qfit NReRhESERNiy ILeR! 'leQB.fhﬁIa%ﬁEé%f it peal |y

conprises the followng Step 1 to Step 3." Step 1. fornmation of an

i nsul at i ngrdrplgr removwed)i e mipsolleing o(wanetsinihg¢eisfusedummor ti ng

substrate., St rmati.on of a circui t.‘pattern on the abagve- rrertjti oned
t

2: f
Cnsul at i ngSNBEIOR; T8 Form QTR Hu A R ATEA SN D FFIAESZ8 0f t he

insul at i ng:Hea)é@bfp@Btﬁﬁé Gubstirace, oOhnd e SuRpAkt bRgtSHPSEd HRmedt 8R 3!
renmoval by dissolution of an unnecessary part (1ncluding the dumy pattern)

of the Bupper insylatibeg rlaver whildh ferminge aotuphe pastar iidgapagseaand t he
circuit pattern, The. pr.oduct i aod. .of i circuit, board of
reée of e lnsdié%gn 139%é§%5u4%§a.gég??8é 5¥(%h$(§upgﬁat%%%

t he present T nvention enconpasses ive metho

"sem - addidubeeraeé hotther&heL r gs@ntunn@eceBbaon porteXyd aheeduppor®irgy det ai |
in the followi ng by one exanple of the 5 productjon step of a printed
circuit beMFLEPtehe'sih i8ddrepvet nethddisuRpging 1lavey and §8€ti onal vi ews

schemat i cal;l O\ oquct LARvO4 Rt dLEh I cToF-T o By Tofe ing to
t he nmet ho?lg u?ﬁe]g\%?%srg{rft qign%entygn.% Step 1 %sg(s:ﬁ%) A Fl'Lgﬁ {il?gan

i nsul at!f nglumayepagtdray, ndrearebiyvehe pabrivertiosaf ostepn for oeeosingaties (t op
surface) |A of a su%) orti nﬁl substrate 1. As the supporting substrate 1, a

metal foi T BAHetdl REGORSHI UPRSHRRE St various netals can be used. O
these, a nmetal foil andgriget BEstRiFridios FRECDRAWSIEE Nl ess steel, N

Fig. 1 shows a schematic sectional view of one embodiment

of the printed circuit board produced by the production method

20 of the present invention, where an insulating layer having a
given pattern is formed on a supporting substrate. Fig. 2
shows a schematic sectional view of the state where a
conductive layer is formed on the entirety of one surface of a
supporting substrate to cover the insulating layer after the

25 gtate shown in Fig. 1. Fig. 3 shows a schematic sectional view
of the state where a circuit pattern and a resist pattern for
forming a dummy pattern have been formed after the state shown
in Fig. 2. Fig. 4 shows a schematic sectional view of the
state where a metal for wiring is deposited on the opening in

30 the resist, thereby to form a circuit pattern and a dummy
pattern, after the state shown in Fig. 3. Fig. 5 shows a
schematic sectional view of the state where the resist pattern

4 is removed and the unnecessary part of the conductive layer

4



Fe alloys such as 42 alloy (42~ N -Fe alloy), copper, alum num
copper-beryllium phosphor bronze and the like are preferable Is fromthe
aspects of anti-corrosion, elasticity and the like. Particularly, stainless
steel and 42 alloy are preferable. The supporting substrate 1 preferably
has a thickness of about 10 60 um nore preferably 15 - 30 um for

achi evi ng e$frenerdd aéreyathdystdites shownoin (M. dt.chFixg) aafa)t keFsgpporti ng
20 substrate to be nmentioned later, and vi bratg’eon characteristic of a

printed ci?Etd tSh¥acsd SRRt RFAERGa S ubEEY &fe 31 SAELCS ¥ RIFRS f9&neral Iy
about 50 - o0 HY RCHERAP! YadRQY a18§?BQKEHnEhéN%nHéggsEﬁ?ﬁﬂﬂbrttB? "width

of the supporting substrate™ neans the I'ength of each of tHe orthogonal two
si des whebhé¢ e ppotrérng hapestofattehdysuppoetdmings afseratke Istiate stoagon

, tangl e), and the |ength i amet ' i ' i
Chawalbes G B BIE WIS SoBid) ot L BiRerar IS £, 38 RoRloft it T pee
or a shape,gidfd %gehliﬁgef@f £l i@ gt Qedtrﬂiﬁﬁflréaadte(rinrls%ﬁ.o@ iaf at D&yout

i nsul ati ng Layer 30 is not particularly limted, it 1s preferably a
synt heti c efsihe suchuat pottgun dadr ebendurgy Watgerasin, ExanpiesherFig4ril e

i I h | i | hyl h | . I
ol yet hy! el hanfchal 419 et BErY Sy e RSB ot Lt 1oREhaE ne 11 ke,
O these, modwded dechieshit igate@hennl! .4 RRlc¥efhden r£sddhveh@ivhhch a
phot osensitive material such as di hydropyridine derivative and the |ike has

been adfedrintiedpaircphbteranssitivity (affording patterning by exposure and
v ! . o {
cre o) | SyPe S, B heiet e Bk 8 oLy

mechani cal strengt 2t 4D ne superi‘or. en a resin
wi t hout phot dsendbtiingt Yayey USedhoas & nsatdicitigel ayper 2 hatowg a gi ven

pattern is fornmed on one surface of ~a supporting substrate 1A by adhering a
filmto fdrSEdt PRELEIR) VRrFiOYEpe BYF U LhiREHHEEDmel hBRPYD 20 E™8Yr f ace 1A of

the supportdg fUbghiai 6o Ln¥dsh 128 adhEs I 4G liRepaRsgI i ng adhesive,
t her mopl asti c adhesive etc.). The thickness of the insulating layer 2 is

preferdbly 2 20 Vin, nETAILEN DESORYPBION 1F OHE [NVENTION aspect of

insulating 15 property. A nethod.for. form.ng an insulating |layer 2 having a
given pattern, 4 nﬁr%seﬁbtt ﬁ%e8g1?85+71 %aﬁé‘eghwo s |q\P| %ei s expl ai ned
in the folicwo@ngfi rst, a polyimde precursor solution is applied onto the

entirety of one surface of a 20 supporting substrate, and dried at, for
exanpl e, 60 - 13be PERRAIIAH peBbod abdde Py ingeeh @lxvutl MgasH af pohsi mi de
precursor. - j i . t i i nd t he
xposed ikt iFafRin Wara-EE0Eated iy Labe k8 R AT .
25 The 2P| gittept @ be $temmdiated for the above-nenti oned exposure preferably

has an exposur vel ength of 300 - 450, um., nore.preferably 350 - 420 nm
The exposmf’rtgpagé\llj\%‘ﬁ%? Lker §) ?‘%s‘blraetflé’rgat}layefob’?-a 1??6’(?%%’Fﬁﬁﬁfnrﬁﬂe

pref erabl ybn20@urf408 & 4 Gippor8enéX st Geati ng, the part exposed to |ight
and heated at a tenperature of not |ess than 130C and | ess than 150C is

di ssol ved S¢¢pi Ag Hevedtoinre®f At Aérpatt nadtesrposedhe Rhdvghmenptsioned

insulating layer while forming a dummy pattern in an area free

25 of the insulating layer on said surface of the supporting
substrate.
Step 3: removal by dissolution of an unnecessary part
(including the dummy pattern) of the supporting substrate,
which is free of the insulating layer and the circuit pattern.

30 The production method of the printed circuit board of the
present invention encompasses both the "additive method” and
the "semi-additive method". The present invention is explained

in more detail in the following by one example of the
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i nsol ubilized, positive-type) and the part exposed to light and 7 heat ed
at a tenperature of not less than | 50C and | ess than 180C does not dissol ve
during devel opnment (the part not exposed to light is solubilized,

negati ve-type). The devel opnent is conducted using a known devel opi ng
solution such as an al kal i ne devel opi ng solution and the |ike, according to
a known natdwoticsdoh asep miferss ipginired hothcwigr dpandt by dtlen danhe-addieiv@he
coating aftetr atterning in the above-nentioned manner is heated to 250C or
hi gher (pr&t élrogbly 250 - 400C) for setting (imdization), whereby an
insulating | ayerigsiage of aaepab¥tibglel nSEWd B8BHemaVidH 1§ FHhweAngattern is
obt ai ned. When an insulating layer 2 having a given pattern is fornmed from
a pol yi m dwodasitaonnof i priddfedt aérewitibeesd aheprding Sprtdfeemgbhed?2 - 20
nm nore preferably 5 - 15 nm, The foregoing ISis Step 1. [Step 2) After

f or i nggar?f;strr al B#ﬁﬁntr A5 RBYing a given pattern, a circuit pattern is
formed by [tshepf @hl owi ng steps. As shown in Fig. 2, a conductive layer 3 is
formed on the 2 entirety of one surface 1A of the supporting substrate 1,

t hereby to covefstfkowmsii Figngl) ayerinsulpfangaiayem|2 heydadchogivémx
formng a tive is_.n ti a i mted and C, Cu, N,
Ti, N-Cr P%ﬁ?gigﬁa%% %‘%ﬁr}%ﬁl’ l?gl gﬁ% %é(léﬁp 5 f(i%(l(a%. ng%c%]énsel?\ &% gnd Cu are

pr ef er abl eubpoptihdesdspaateofl .adhesion to insulating layer 2. Such
conductl' ve layer 3 may consist of a single layer or a |l.am nate of two or
nore | ayers (fiPAs}Rereti@Portdpe s eiRFiratst dlsa retahdoddsénds achekdt t ution
of a lamRauf BiatdyRle BB Gab84GE SndfdlsTehn Be Faddlycbr (£hddd, fhen a Qu

| ayer (fil are preferably flam nated 30 in this order to cover the

i nsul ati ngekayefo?l tanda@hmetel sthimgpladieesnda. ofVstaanfllesst btekhe 36 -of

conductive |layer 3 is _not rtjcul ar] li.mted,. it is preferably. about
G00 6000 ke BlTavs st 25 BALabioY Tsh NMiThECA LN )0 oBREE as aLEt LA
i mpr ovenegbpfer-196rAONRQS, 0Bho¥PEdk tHtRneendHEt tive 1iakehrd peastsisiof a

| am nate of the above-nentioned C layer (film and Cu layer (film, the
t hi cknéds fobmt hlee Grspegyter off anby-darnasdbar ablystuidoity 2060the (hbre-

preferably 300 -.700 A, .th i gknes f.th l.ayer (fil S ef erably
B0 < 8008 A LRBNE o rkra Bt 0T 36004 %) <1 Hile he: REGTFERL4r niRE ¢ he
conduct i veuppyetiny isubstirapar1ipstdfadapllyi has edl wnidknessl ect aiobyd i1 pl ati ng

nmet hod, sgutteri ng vapor-deposited nethod and the like are exenplified. so
As shown A mhg. mare prederablpaty er r?'04u¥‘orf‘?’_€)rarﬁhr’}§"&n8i ?éﬁi—‘fleﬁ)‘&tter n and
for form pEngvdiimgy HaLELRION L& JRCUSHENbONSL %qggagm{& layer 3 is
formed. The resist used for formng a resist pattern is exenplified by a
dry fifin sebsstatendcablei gantiomsi statew,t Angreflarasios ghaeacteristdcy film

ist 15 th t dyct t and the like. the dry fil
osi ots, 8h BAYIRSHRI TP Bty PO S ERerIong POPRGRASE eiPEAnce. In
the case @iden!dOycher@3l1§t abdut &9 St sbol i) Sofererad1PyaBoret jpad -such as

screen printing, spin coater and the like. In the case of a dry film
resist, i80PsmmhixA§ BRed Heereddndtibei VeldEdy &L ShpysppRAEIMY with a suitabl e

roller. Theniliakicssat he [GRIG] BALLEE b4 it BEERSEANLY Afouals” SO

~,,m nore pr ut 2 ~~m 1 n consideration of easy
deposi {9 onhet thwe cpitetri shapeted ther isngpeteing guibattiraget d fortetaagoncui t

pattern and a du attern to pe nentioned 25 |ater and the thi ckness of
Phe 11 nal (SHIfn TESLABIRe) m S TG 0PSB (h UATEEEF ot Vi dPil %4 OF ot hod

of form n@inor axis when the outer shape of the supporting substrate 1

is a circle, an ellipse or a shape similar thereto.
While the material (insulator) of the insulating layer 2
30 is not particularly limited, it is preferably a synthetic resin
such as polyimide resin, acrylic resin, polyether nitrile
resin, polyether sulfone resin, polyethylene terephthalate

resin, polyethylene naphthalate resin, polyvinyl chloride resin

6



an opening in aresist film is exenplified by |aser processing,

phot ol i t hography processing and the like. In view of the di nensional

preci sion and processing cost, 30 photolithography processing (form ng an
openi ng by exposure via a photomask and devel opnent) is preferable. The
wi dth of the opening 5A for formng a circuit pattern (= width of pattern

of circui tangather Diket o ogetABSE | QRer) fhEldeWreksn gpNgiAlferablet hgn®  range
of 1 - 2000 nm preferably 5 - 200 nm In contrast, the width of an opening
5B for fomAladmadauredipattcehick wm%t%e%éﬁﬂﬁﬁnmﬁ\‘—ewuﬁét 8&rn 7 to be

ront  oned gl Aol o AT SNl OGL 105 Sl 20RO AT LS 2DIY 10 -

60 Vim By e such pre ern can be

certainly isipazel protdsngianmial l(affdsmjﬁtge@aﬁ:eérdanﬁynea@o(swte eh&hi ng)
the supporti ngasubstrate to be nentjoned below. In Fig , two openings 5B

for forni 4§ Bﬁ?r‘}tbat’tserpﬁréll%u?-%?%é&r%ﬁrapﬁ@nﬁ?ﬁ@’rsearli’&%hape of the
opening a ti [ g@&fg ropr| ate
dependi ngr%r?ritgtﬁg)q‘gtfﬁap“eﬁcwhzr%lur%'g%rL E’}:I*%xg%%rﬁ (?Caﬁ-mgﬁslge 0 Zﬁ%ﬁ? uit pattern.
Fig. 7(a) becbBmng. sﬂ;@ex:)mehomwn:mca atess imx atiphest qﬁho/ca:rseaxtsuomnnytite pattern of
t he opening for form attern. In Fig. one | i near opening
5B-1 has b‘géﬂ fﬂ?rfe‘bsurigar‘?llﬂﬂgm%?) (b)havging: 3 9 ‘ﬁ%aﬁ’a‘)tﬁ?éﬁ‘i A§s F8Er9Y HRve been
formed, apdei BuFkge 7&fc)a shgg&ﬁ&@p&mg&a@r 13%@&9@:%@@&%% 5B-2

has been formed. The shape e opening for formng a damry pattern is
| i near 1$udhrmedaists g;hivehl abape.by.a sEigabl¢apetifad).to7 Pbk) surfaree,
| ke, |at t he af.or oned 7(c)), circle,

é: Igizggeangél y %ﬁ’ SUPPOS; Pﬁa%?%%tfﬁtet oeat bh%?)e% kh%f“’t%e like. In the case

of latti CQtﬁérﬁ@@dﬁld@; BagesT¢E) tﬁémcﬁlaael@fa&ﬂf&lrﬁle%b where |inear
openings cross is not particularly limted and may be any shape such as

tetragon, 25 CI The é‘-hlélklflie9§e°§n*él'lfﬁ Hesylgingnlayer & é@meﬁﬁvmy ¢h,- the
w dth of e x%qur%E %95?:9( 2 %“”H\V PEbh &Lk (G p%%ttt SEN; x‘t{\% 8{ dgrmy

pattern) cor espo (i h~case of At t] i Ce,

i ne f &Y nppgpéheyl) attice) when the shape of the opening is 30 I|near or
|attice. In the case of the aforenentioned Fig. 7(a) - Fig. c), W
therein shows thestir@chisr F%@“Hﬁbrﬂ’hdn(;“lﬁ’éﬂ%r]r?mrdtzhhBT’l’a‘Eurﬁrﬁlﬁ’ﬁ“t ern).

Wen the ?Q@@@rr?f Jél%gOQeBbﬂﬁmfdeC'ﬂe%'ﬁ h!a%.ﬁcﬁ‘%&s@n@ﬁ?l@it%vﬂe” the
shape of the opening to is ellipse, 1t shows a mnor axis thereof, and

when t he shab@l!md tlh)etbpelﬁphgowmmol Jgosti ,a ipolyhmide spyeaittsoaf t he mi ni num

wi dt h part ed her n dt h. part of _paol ygon" corresponds
to, when te’ﬂéu glﬁnaﬁ’gglﬁiﬂ %%boﬁcgi‘lr% (’JF\A%Y t°é§?e§u(¥$?3ng$ea, pent agon
etc.),2a heuﬂamgia‘rhgofsubatpat@ afnd tdlﬁeﬂﬂ atnumzp@rm@ﬂlequtsar ofs@t] the

per pendi cul ars drawn from respectl ve vertexes to their facing sides. In the

case of aPpefSERhAENi nglaWCevén AORBe? TF2Lid0t Ofed Pl Eegl e, hexagon

precursor. Then, the coating is exposed to light via a
photomask and the exposed part is heated and developed for
given patterning of the coating.

25 The light to be irradiated for the above-mentioned
exposure preferably has an exposure wavelength of 300 - 450 nm,
more preferably 350 - 420 nm. The exposure accumulated energy
is preferably 100 - 1000 mJ/cm?, more preferably 200 - 700
mJ/cm?.

30 Of the coating, the part exposed to light and heated at a
temperature of not less than 130°C and less than 150°C is
dissolved during development (the part not exposed to light is

insolubilized, positive-type) and the part exposed to light and
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etc.), the mnimumw dth part of the polygon corresponds to the to |ength
of (a path of) the m ni num perpendi cul ar of all the perpendiculars with
respect to the sides, fromthe mddle point of which they are drawn, to the
poi nt of intersection with their facing sides. As nentioned above, the

wi dth of the opening for formng 1) a dummy pattern (= pattern w dth of
dummy pat tigded Stpaetengdtar et offohoboled®rhadnhan02®timd ileskhenpnesent

i nvention, whereby the dummy pattern can be certainly dissolved and renoved
by et chi ngl&1°6ngo%s 1Pk I ssepier ERhENG HsyelapBenthet ke dHirtg net t he dumy
pattern is_conducted . W . p r.atj ol an chi ng sol ution
bet ween tﬁ3&¥%%¥%%ga%gégﬁgl%nﬁé%#ngﬁﬁg?hsﬂ%%ghkkhgygéﬁﬁyT%%ttern fornms an
el l'i pse oragpallpgmentt he ddritict@d as@hg notkroire dela@nop@flg \salutdiont B&cHi ni num
wi dt h part of pol ggon of not. more than 200 ~m perm ts sufficient

penet r afi Gif G pREA iR IRV SISRIPEoROBEE IR Rh&hes LikemAGnatddng &Ad3t he

resist evemdh hethohls fif NGk lBioh M HARE IR0 hocidP dmanal of the
durmy pattern. Frer form ng the opening for formnhg a circuit pattern and
an openi ngLifk@r. form ng a dunmy pattern in the abovenenti oned manner, a
circuit pattern_and a dummy pattern are 30 forped as shown in the

fol | owing. That TP§, C%a%’e‘t%@f?t&m B EFER LM rifnghPs 2 BRpREIEd By

el ectropl ydP@r RsRe LRGN P 230-¢ Wy HAGHERI (BrtéLdtily RBLL Er o an
opening for formng a dummy pattern 5B, in the above-nmentioned resist 4,

t her eby't Edrosetaidd (imidicstiopatteherdbyardd andubayipatizyer 2 fbdg. 4).

Exampl es of_ the tal ,(alla far_.wiring include tal s, such as , Au,
ol oo gopoTRamiag Tasth padl pREiAdhy el abEerh o kP tadtey o N |
Co, Ag, Plynear aghdnéhgad i 169etheseaviiqlas gakenspPtedal aly ¢orfebdt hese, Cu

is nore preferable fromthe nmechanical properties such as strength, elastic
modul us afgomha ppkeimige) nesénellecthis Mavpr sper théckrersh therepécisi c

ul us_a e nerdnel e r sper b i
or of or abl P eeaptY 2 (D i PbBl GSRRSRy SE 0 Gl BAL Fokbindiyi ng

the reséstispateprn.4 by wet etching using, for exanple, an al kaline
solution and the |ike, the unnecessary part of the conductive layer 3 is
renoved (ﬁﬁ&?PS?J Wil e the nethod for renoving the unnecessary part of the

conductive layepsdel SediplinAkhi EHL@Tddidd Thied. 2f RivEREPl8ved I's method
conprising masking the entirtety of the expoSed part of” the supporting

subst r at e phttehe, entdimsitopatherei is Uiarmedt bgr bhe fmdlavipgr stepst he dummy
pattern 7, and pl.ving wet .etching and the |like are exenplified. In this
met hod, for exa I%,o"ﬂgﬁé‘s&‘lﬁad ’ o? Caor{ldélgﬁzﬁl"leclf%)(?/rﬁ IR FeETeE ¢y the

pref er abl ynusedtpnsk ZhaaRuageeeusa sof WHeoBuppoPOLing Sdubstiratei cyani de type,
pot assi um %er manganate type, sodiumnetasilicate type and the |ike are
pr ef er abl JFheEeHY a&e firvarchfgissrla gl lrKeraPovdCoRdtrEifes Step 2. [Step

3] as After ] t i i n attern 7 in the
above-rrenﬁicgir}g g{rr%)nef},% ?ﬁgﬁghm%%ﬁ%rtgvg ?gir?grr%\%%%togget her, with the

unnecessapprpactlaflyt Hemigiedoabhd nQr s uhst Nat eTi, byi+de dldolyoandgtist eps. As

shown in FEi,g. 6(a), on _ane surf top surface) | A of 30t S orting
SUbstrat e LitesrtE e ITaaeer vt Gpercs CBITEE QY 3Xe RFREETS Gy
pattermns 7 aeea§p8@f & Widhl sdof €6 Sinddliatihg81apélr the edthreomatdase of the
ot her surface (bottom surface) 1B of the supporting substrate 1 is covered

with a rediryerld may fjongisg, ofsa thinglesilaysT (¢F | ashamginang 9f ¥ Fxanple, a
ary 111 m Peeptey@autdiearieds & Stk by S R TAB B oA 8e TV ary
filmresi gbnktibatidcWrabl Yapigies ajd ewonoyi wuroflaerd (E3lsphce.cr
layer (film), then a Cu layer (film) are preferably laminated
30 jin this order to cover the insulating layer 2 to achieve strong
adhesion. While the thickness of conductive layer 3 is not
particularly limited, it is preferably about 600-6000 A, more

preferably about 1300 - 3700 A, from the aspect of improvement
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Then, as shown in Fig. 6(b), the resist (film 9 covering the entire
surface of the other surface (bottom surface) 1B of the supporting
substrate 1 is subjected to photolithography processing to expose the
unnecessary part D (part having a ~ dummy pattern 7) free of the insulating
layer 2 and the circuit pattern 6 on the supporting substrate 1. Then, as
shown i n Ffy.adies)iont héllEnhehesoohdeet (otliiagersdr tare)stlB off at he supporting
substrate

1 is subjected to wet etching to yenove the unnecessary part D of
The supporiHTHIALS Banbie AP AICATEO0SF T (ite BUngS o LB Whi | o
the etching sl utias £RIckAEIw]s %ehwg%&f e(sfiqﬁryemglﬁﬂepékmga%be“ al s

of the supporting substrate 1 and the du attern 7 (circuit ttern 6),
an aqueous- sldlogt Borimane prefdrabd yoB0Perr7@0 dhl,ortheethicpnéss cifl ahiedeuand

the lik re prefecable. 20 Thereaf , t resi st fil a are
conpl et o1 yVERoIAa 0 Lot TR ENG POP T Gt Ao e BB LSO ARSI B Fi g
6(d). The Jyoeddgtion exanple of the printed circuit board 100 expl ai ned by

referring to Figs. 1 - 6 in the above is a 25 production exanple by a
sem - addi tive nEhRotetMbrfar dormahg bharepridicgivdutayen)s tise nadditi ve

met hod, the _sane.steps, exce t he_above-nent i qgned.conductive layer 3 are
basi cal | y BBy R RAEE Fhe Rl ahd patRY S TRl 3 Basp P ety Y e
product i onspiRtBedngf vifer iepepitel SO MNIAEhE SIkECARY exdapheseln (a
pattern of) an insulating layer 2 is fornmed on a supporting substrate 1

(metal *foil, meddlSkowh gt &g -eBe. 3 BPRLSE HAEEED patPeriPming formed on
the insul il @gilta‘é§£t%rn %&(f%?a%ﬁmir? %%%g”%h% n VI {HRTBELELIY 4
£ 1 or me il g supstra

circuit pattern on"an 1tnsufatin e, It advantageously
shows fi naealtdshedi ¢yndnctiver daysr beniks niprmedc esEiengesisanpked fidre present

invention is explained in detail by referri 0 exa%r%l es,. which are not

g .5 .t 3
to be condPrélda’ FeiATadArEerBxant? ee’?“}l?lggllﬁﬁn]i’iﬁear | F13PeEEF ST

sol ution hawi B91PHEL PSS, Vid¥h Wose AIHRA g80eR €9 & d¥y ket finl ess

steel foil (SUS304 H TA) such that the thickness after drying becanme |0 24
~m and ldr ifedmathe 39€paar gifvpradeoniémgast andothenithee + eSfntipe ebuyr sor. This
coating S .exposed to lnim%

h i ho: K, | h: 05
P ar T3 ERE eSS 0 SRuii 8 QP I RS ST E sk an 182 £ f T o RO ©

the coati rgsWatanse deval epedcadd ban alikakdneeshasts! apeesist patd grsni ng of a
negative-type inage. The patterned polyimde resin precursor coating was
heat ed at T95Wedily Jaatheg SHADIRS AIKAPR DRABEERY, Spin coater and the

like. In the case of a dry film resist, it is fixed on the
20 conductive layer 3 by pressing with a suitable roller.

The thickness of the resist pattern 4 is preferably about
1 - 50 ym, more preferably about 20 - 40 ym, in consideration
of easy deposition of the plating metal during electroplating
to form a circuit pattern and a dummy pattern to be mentioned

25 later and the thickness of the final circuit pattern.

A method of forming a resist pattern 4 (method of forming
an opening in a resist film) is exemplified by laser
processing, photolithography processing and the like. 1In view
of the dimensional precision and processing cost,

30 photolithography processing (forming an opening by exposure via
a photomask and development) is preferable. The width of the
opening 5A for forming a circuilt pattern (= width of pattern of

circuit pattern 6 to be mentioned below) is generally in the

9



a 10 ~~mthick base layer (insulating |ayer) nade froma polyimde resin
and having a given pattern was prepared. 2 Then, a 300 A-thick C thin film
and a 700 A-thick Cu thin filmwere formed in this order on the entirety of
the stainless steel foil and the base |layer (insulating |ayer) by the
sputtering vapor-deposition nethod. Thereafter, a 30 ~, mthick acrylic type
dry film resigt ofs 1was2aahgred prefehebbpd/ e- oot anediriCeoniirastj | the The
above-nmentioned dry filmyresi st was _then subjected t hot ol i t_h%gra hi c

pr ocessi ngd™ ¥ GEnP BRI T SPT1 SPRIHY & AUrEwi Pag'é%%_r‘rf 4HGtEnCbpeni ng
for form %%e\%‘dm ggrﬁﬁofrﬂkttm?x OPEHI B9 RafliehRd’ BE16QS nié‘gn%fﬁkﬁﬁi' t

pattern h 15 - 1500 ~,~n, 4 per set, 84 sets arranged at

pitch 3 nmaeandotrketbpen?dy (fror mboenprgfarabiymiopat 6ermwasyseénplghingand had
a width,of 50 ~ ~n, plural, openi ngs arranged at pitch 120 ~, ., m The opening
for forni iy @Eﬁ'ﬁ?rg%&? Pt as tPEr AEY R P60, SAR-Dbg GRRBANLYanay from

the oir clid; diahibeaNcolaiffalenasthedsidsicde iesaboyes TRAL QieRinpeNi ng

pattern by electroplating to forma 14 n-thick circuit pattern ah
dummy pat ttdren suppgrt 8ng ssubdtapdet tofbe eerdiiooedt bpaower An5Fégand, tthwe dummy

pattern 7. After c ete renmoval of the above-nentioned. dry resist film by
Chem cal | SEERLAGS( 2B cHom o R dons  AMRAI RIS £ BEF obEhetHe btk Fhe

conduct i veyupdkt-ehig agkhge RA thef opbei khinape patt §é_£‘tﬂ@1faﬂgiiﬁﬁli%&h an
acrylic type dry filmresist, and the C 1 thin film and thin filmwere

r enoved’byanderast bai eRENGAC MisngrREPRI i depeadiBg pon ddit wiaper nanganat e
sol ution). ‘II;% enu)r{gute%%s%gesgﬁgcgf Qéhet Qei'réﬁ %némg%sielsr}_eel foil, circuit
ahd dumry pa

pattern, tglélse%Fayer tern was COVEre an acrylic type dry

filmresist fromighertaop swigace(sj handongréteneidmp lexdeirsideiofidhe
stainless steel foil, after which the unnecessary part (the part free of
base | ayerNaklecPrEwREn Pt t8LNPPERLIAhE Yt APRMERE &t BEIMY FRCtRER - eXPosed by

photol'i t h%%apbgg, PrOfL9Sindg Ibéﬁindﬁélgt ﬁﬁ_saga&?%zfn%lrcf,i inCRLQIi de

solution as an 20 etching solution, ching was applied fromthe
under sitéle 7qb)t, hplstal dlisssrsppehidgs |SB-d hemeveeéhefammeel;essdr yn paird. of t he

stainless steel foil and the dummy_pattern. The remaining resjst filmwas
removed td (EdmplRtetSE HRREEE g??c T"Wa?dqu%n%%r%ﬁr\/gméa A 75 In
the sane reppen.as in Exanple 1 except that a step for formng a dummy

pattern was not included, a Rri nted circuit board was obtai ned.
The shape of the opening for forming a dummy pattern is

linear such as a straight line (e.g., Fig. 7(a), Fig. 7(b)),

20 curve, zigzag and the like, lattice (the aforementioned Fig.
7(c)), circle, ellipse, polygonal, a combination of these
shapes and the like. In the case of lattice as shown in Fig.
7(c), the shape of the resist where linear openings cross is
not particularly limited and may be any shape such as tetragon,

25 c¢ircle, ellipse and the like.

In the present invention, the width of the opening for
forming a dummy pattern (= pattern width of dummy pattern)
corresponds to the line width (in case of lattice, the width of
line forming the lattice) when the shape of the opening is

30 linear or lattice. In the case of the aforementioned Fig. 7(a)
- Fig. 7(c), W1 therein shows the width of the opening (=
pattern width of dummy pattern). When the shape of the opening

is circle, it shows a diameter, when the shape of the opening

10



(eval uation) The thickness of the circuit pattern of the above 30 nentioned
printed circuit board and the variation thereof were neasured as in the
foll owi ng. The zero point of a linear gauge (ZC- 101, N KON CORPORATI ON) was
set for the base layer (insulating layer) and 15 t he hei ght of the
circuit pattern nmeasured fromthe base |ayer as the base point was taken as
the thickaeseldipdde iai shuivt pahimim.axiethereof | fad twheh thebshamasured
had a wiwdth of 100 Vim-and the average of 162 npasures and the standard
devi ati on®5 {B? PREMAG dFeBOLNF I es it SPAFE AsVIHH Rfs TREXBAPLBIM: aver age
t hi ckness ~~ S jsat i Ou 34, .at v |l e 1: average
thicknessw%ﬁF% %fihﬂ é?ggﬁéfég%%%?ét?gﬁ d%VEQ pn?ﬁakg ?%E%?ggr fromthe
f or egoi ngpekpyemratdaaresphadpr oouoctiem timet pollygdn tHes @n otiddnemberiidf boar d
of the present invention_does not require anges eci al steg for removal of a
h

dunmy pgt Verhexeh e e ucPARya9Rn ér bfe sty pémiehBa e Rt i onal
met hods. L5 aRhEM e LUl PRAr Geit ,i9ra &l [ ttern
with ali tétﬁfgm%/ari é‘% ipgnpi n %e txﬁicizineéls canﬁ%ﬁﬁgﬁgeé atfé olgvl\foggst.
Because ardspegtipat tvertegzas be fheiredacingspidds veIofthdecadmpE af t he
circuit pattern, designing of the shape of the du attern is

advant ageBubY9H JERParBASYSh T e VRSt TRT |(SBAEeRTIR PErERen
applicatigpcNo, 306 A2Memf wisch '\ﬁélAr%aBQnthé;?‘o rekberabpdhlis R AR eher eby
i ncorporated by reference. 16 \T | S CL )| S 1. A production nethod
of a ptd nleedwh rafuitle bathdet WHiksh rdodprinsperpenslisudps of &bk by an
insulating layer. in_a.given pattern.aon, _one_surfa of su tin

subst r at ,e¥%§héﬁﬁ§l§rgiWég?tf%ﬁﬁ%ﬁg'ﬁooﬁﬁ?h%l|?ﬁ§u&§?ﬁn§ﬁFa@%ggiﬁﬂaéinForning
a dummy pef tvith rhap areadfdws @b the poswt ajfi natkayest don S@ith surface of
t he supporting substrate, and 1 renoving by dissolving an unnecessary part
of the suppdts ifR§i®ghsid@se, which is free of the insulating |ayer and the
circuit patter 3 i th u . i met hod
of the print edrhcsi En%gi%tmﬁ%%\r/!c]&&‘efcﬁg?m%tﬁgm%efﬁeggﬁﬁ %J%%y&%%lgger n has
a wdtH od duwenypphteennof=netttaynewtiiah @00ummy pattéhe) pisoduct i on net hod

of the printed circuit board of claim )
preferably set for not more than 200 ym in the present

invention, whereby the dummy pattern can be certainly dissolved
and removed by etching along with the supporting substrate.
The etching of the dummy pattern is conducted along with the

20 penetration of an etching solution between the resist and the
dummy pattern. When the dummy pattern forms an ellipse or
polygon, the minor axis of not more than 200 pm, or the minimum
width part of polygon of not more than 200 ym permits
sufficient penetration of the etching solution between the

25 dummy pattern and the resist even in a short etching time, thus
resulting in the removal of the dummy pattern.

After forming the opening for forming a circuit pattern
and an opening for forming a dummy pattern in the above-
mentioned manner, a circuit pattern and a dummy pattern are

30 formed as shown in the following. That is, a metal (alloy) for
wiring is deposited by electroplating in an opening 5A for
forming a circuit pattern and an opening for forming a dummy

pattern 5B, in the above-mentioned resist 4, thereby to form a

11



1, wherein said supporting substrate is nade of stainless 2 steel, N -Fe
all oy, copper, alum num copper-berylliumor phosphor bronze. 4. The
production nmethod of the printed circuit board of claim1l1l, wherein said
insulating layer is nade froma polyimde resin 25 containing a
phot osensitive material. 17

. Any. A( 9e. oéi%u&\tl\ﬁet‘@@rﬁ\ GAIaRdA@Guxﬁny:%&ﬁ:e‘ﬁBG AFLR. A1). Examples of
%e. AN&y. Au&y. AN. A {vpkf a\W ca] ca] ca] caV] ca] ca] ca] calca]ca]c
a\q ca] ca] cté]ecalr—('%é%c(a‘]% Yoa] &’aV]%‘éb]"tCa]]”@]ﬂ E5Fa4Fcalfle A Ca B4 c: a [T

ZA8Q{ val gﬁWca ca ca ca]Aca] P:‘é] ea cal] ca ca] ¢a caH:%’] ca ca]nca] ca] ca] ca] ca]
ca] ca] ca] eaidliag] Ba] aa] cajocahga] eh] cad cald kB8 &ike to these metals are
41 | wr mhg™Y] ] ca] ca]ca] cal] ca] ca] ca] ca] ca] ca] cﬂéec%]l cal ca] ca]tca] ca] cal ca] ca] ca]

ca] ca] ca] ®XFLsFeh}ea] 4] EB?%%V]%]%?am\?%t Bf Bu#{ vpkf a\ W ca] ca
el ol salsel o sabsabcaion g el ) lakenlts) b B ol o)

11 ca] ca] cdlike} cax]lc&at]lw]edaz]:d:a]ca] cp e mtasc alich] am] eldaralica) ca] ca] ca] ca] ca]
! *3HKH SV W,

??] ca] ca] ca a%’ca ca Ca}%dgi]‘%) %t‘: §fralteg] EB]‘E’&’]‘% &f (?QFCS]‘E%‘]”C%] ca] ca] ca] ca]
caj ca] ca %Leaih cgl f@]p%lf@@]asﬁ] C@]mjocglhcalneaé Cotdrerably 5: ~40d/ ]n{ plalll100
Or 0t 00000000=1>111} xsni d_Z]]] ca] ca] ca] a] ca] ca] ca] ca] caJca] caJca]ca] ca] ca]c
a] ca] caf ca] ca] cHien] cdltea] cafenlna | @r&]scarca]tﬁaﬁma'ﬂ by wet etching
2<2t 22333%3&3¢c3d3334D4 A4 444455 6v6 &7} X Z cal cal ca]ca] ca]ca
] ca] ca] ca]'1 ?Ea] %ﬁ cedﬁaé‘ Sa] %‘&1% agg]n@a]s éﬁ’%aﬁ‘%cg] gﬁ ]‘83] E‘?f} caJ ca] ca] ca
] C a] C a' &7 uRRBeSTahy PaB¢8vB88RI WA, %9e9 19}813-9398;{91 ‘Yemowed

XMlca] cal caV] ca] ca] ca) ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca c]ca] ca] cal ca
] ca] ca] ca

aleatametbed] £aF ckgr@ g the unnecessary part of the

<E<F<<<?= 9999

DDE| wr rrhc@\(ﬁ ca] caJc %g]g@B]%cai cai cgi cai ca ca]P%a]]lm te fca‘f}é%ljl%a(] ce?] cajcalc
a] ca] c&V] mathaed cajnyajicdhgahesk trad adlec ahE@&% ﬁ&%@@dd&ﬂiﬂ-ﬂ:ﬁiﬁ 6] JJ KZKKLL
s et derhsencelcelchlapl el el gl oelad aleslelsalsal ol o
O RRTTVVEXREIORK W%%M%%Mnﬁ“%temﬁql & &ﬂ]ﬁ%hﬁa] gl calgalgal cal cal ¢

a] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] caJcaV] ca] ca] ca] calJcaV]ca] ca
P and the llke are exempllfled In this method, for example, a

aFaLaaaaa6b bb cd h h‘V nhc” a aj cal ca

ca] ca] ca] ¢a carTca ca] a] gg %Ir aF T‘J«:V\(]r caﬁ %%f%%f% E]G]Ccakl]%c!a] c!a] c!a

] c?' i i % i parakm]ké&d]s @T)m]aw?ﬁmrﬁﬁmalwniapﬁjqﬂﬂdwma{evaygbl ])@di]ga?df@h{:/]a] Ci'al] Ci'i]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca].ca] caV]ca] ca]ca] ca]ca]ca]caV]ca]calc

a] ca] ca] cBFEPRAENAFFTY QQV\ER/SL’*MMAH@@ BB bRtk riRsy @&?g% %A @&Pcal calcal c

a] ca] ca] ca}gaéfaaa éﬁh%ahca& cal & %3156@‘]1{%?&&3] ¢akcsA C&Jn%%&’l;ﬁe&gal cal ca

] ca] ca] cal Bi H) 10% & ()-S T310%

10% & () -SUe8d& ()-310% & ()-f&10% & () - ylo%& () - 8A] @B)

@10% & ' SE'10%/ & ()-z 109%8& ()-y ,10% & ()-fs&l0% & ()-3S10% & () -

10% & () - MEP @l10% & ', +@ 109 () -y

0% () - & HEFes (fbmﬂ@/ 4 &ifpalit’ pdOE )6 Gnd LR Sirtnly IRAYK@ B 10%

10/ 10/ 10/19©?10% & () - lq @109XX&' () - F710% & ()-z5"10% & () 1 10% & () -

[ Ta?VK@ @ 1m4urg:|a§9%g&er@lones]:m§m)@r ythe dummy pattern 7 is removed

1006 () STAG TR [T 1 Tobr )%, Thalb 2ot tele 2o

109BB& ()1 !By tHRYBBE16yiad <9 ()-) - 10%3& ()-y&
10988 () -z, $109B& () - Auj @ @10% ! 9109%8& ()- 10B 10B 10B;
10988 ()-9° 10%&%15’“%% iDBB4a)y - SR RADIBEIEFeastRR) Sygface) 1A of

@109 30F éﬁ’e{@%‘%\: 19 B Loy a 1 th duct
&109BE& () - Sy T00EE 5‘ QF 1ow@&& () 2 1R B UL B8 dy £ireuit
pattern 6 and dummy pattern 7 are covered w1th a resist (film)

8 and the entire surface of the other surface (bottom surface)

1B of the supporting substrate 1 is covered with a resist
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109 8 [zg'ﬁmg?@%/&?#&ﬁf@% }&%ﬁﬁgg‘%wﬁﬁ&% TY F 4 bog () -y
10%& () - ! Ee¥istOYRAN )acrhQUR' Ay t 1NN QictH IEHESHONG 1@yl %eESrable

+Y" 1098 ()-y' - 109%& ()-z' - 109K& ()-zS& 109%& ()-!f,#M 100& () - gF

1 1098 () - $BSVRBUEAE NG AF EGIFFBRADIR' () - S610%& () - @" 10%& ()- 1

109%0& () - yOL0%Rin( )~ | . 1O%R' () - - & 109 ). .

10% | &'(%)Yzlo%g%f(‘%r}’- QSP%%E ??819}{% 163%%15?%%%%%% 9‘1%%@(? ARy CONTNG)
@ 10% F1O¥YBE&' éntHtd BMREack- 20%YB8e (QtHer surface (bottom surface) 1B of
1098B& () - y3@.09B& () -! Pf 10%BIB& () - (V(()*E**aBb@ @1Q% S&

109B& ( § ) F%e 1%%%%’%1?%! SubspERER | Q%&*ﬁﬂ%%@d ?“50- @bRidathapaphy

109B&' () - % - % 1, 6 10%R ()l - J0%BEL (3 - 0UBS: L) -4 |

10988 E)-Lz”!?g?%%%?e%%b(@)& & éigl%%/ﬁ'%&%séf%{- v (0 .‘%%erég{g%ﬁ b e ()-
F109% &“%)d@umﬁa%t&:e(m 710Breem A 0Me 10WBLating&A0MBE @nd. the/¢iBasC
@10% &F10% & ()-'fY1 109 ()- fY 10% & ()-

1 109%&! ()Pi’i‘dﬁ’ﬂgﬁ%&'oﬁ -t.rjﬁﬁ, Fﬁé%’/%”?t- g o f&géﬁ‘it 521 [ <bC @10%+10% & ()-! Z@

1'10%/ & () - m ! @hdnl0%s/ €h6ymMn Fig. 6(c), the other surface (bottom
'10% & ()-S910% & ()-!4M 10% / & ()-23334D44}"?bC @1099&! 10% &' () - @B
10% & () - symafacey /1@ ef- the19uppebingo subsFratg -L1is subjegteq - U 4444t 55b@

@109 Y" 109& -E V. T & - 0%k 5 [.,.10/ L
Cow & () Sl A R SR iRt §E s IO enkkudfirting
y" 10%815( ) shlySthOPRs (Simbiy EhA68BSYy) WAYhl1BHE' d)miy Ik elh- 7888099 Fh2b@ @ 10! .
109 ()-S)F"10%&' ().- 'SYF'109%& ()- 3 (109%& () - &Zlo%&fg):!SS##lo%&f()-y::;
<< > q@n%még (fgqlf!té@_l&_@;&e%:j:b?_ng varies depending on the

materials of the supporting substrate 1 and the dummy pattern 7
(circuit pattern 6), an aqueous solution and the like of ferric
chloride, cupric chloride and the like are preferable.

20 Thereafter, the resists (films) 8 and 9 are completely
removed to complete the printed circuit board 100 shown in Fig.
6(d).

The production example of the printed circuit board 100
explained by referring to Figs. 1 - 6 in the above is a

25 production example by a semi-additive method. When a circuit
board is produced by the additive method, the same steps except
the above-mentioned conductive layer 3 are basically applied.

The printed circuit board to be produced by the
production method of the present invention has a structure

30 wherein (a pattern of) an insulating layer 2 is formed on a
supporting substrate 1 (metal foil, metal thin plate etc.) and
a circuit pattern 6 is formed on the insulating layer 2. As

compared to a conventional one comprising a circuit pattern
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h& () - MVIVNNBCO'IHEC pleseht 08 veit(don Zis! e@phagi¢d -in 'HeRe@98&bY ) re Q:fi%ng

h& ()-10% h& ()-10% h& %-Oepp RRRRRAXMB7 10! 10 h 1Q h. 10. h: 10%

h& ()-1Y(¥#209 501 WPAGRoRE] NP1 85n FRP Y LU AGuTARE £ S RISSTUVWIRE X6 VB7
10! | PH#10%y&hkde M ! #10%0U& () -m , L- #10%
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photosensitivity was applied on a 20 ym-thick stainless steel
foil (SUS304 H-TA) such that the thickness after drying became

10 24 um and dried at 130°C to give a coating of a polyimide resin
precursor.

This coating was exposed to light via a photomask
(wavelength: 405 nm, exposure accumulated energy: 700 mJ/cm?).
After heating the exposed part to 180°C, the coating was

15 developed with an alkaline developer for patterning of a
negative-type image. The patterned polyimide resin precursor
coating was heated at 350°C for setting (imidization), whereby
a 10 ym-thick base layer (insulating layer) made from a
polyimide resin and having a given pattern was prepared.

20 Then, a 300 A-thick Cr thin film and a 700 A-thick Cu
thin film were formed in this order on the entirety of the
stainless steel foil and the base layer (insulating layer) by
the sputtering vapor-deposition method.

Thereafter, a 30 pym-thick acrylic type dry film resist

25 was adhered to the above-mentioned Cu thin film.

The above-mentioned dry film resist was then subjected to
photolithographic processing to form an opening for forming a
circuit pattern and an opening for forming a dummy pattern.
The opening pattern for forming a circuit pattern had a width

30 of 15 ~ 1500 wm , 4 per set, 84 sets arranged at pitch 3 mm and
the opening for forming a dummy pattern was straight and had a
width of 50 ym, plural openings arranged at pitch 120 ym. The

opening for forming a dummy pattern was formed at 100 ym - 5 mm
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Cu was deposited inside the above-mentioned opening
pattern by electroplating to form a 14 pym-thick circuit pattern
and a dummy pattern. Fig. 8 is a layout of the circuit pattern
6 and the dummy pattern 7.

After complete removal of the above-mentioned dry resist
film by chemical etching (etchant: aqueous alkaline solution),
the entire conductive pattern and a part of the dummy pattern
were masked with an acrylic type dry film resist, and the Cr
thin film and Cu thin film were removed by wet etching (etching
solution: aqueous potassium permanganate solution).

The entire exposed surface of the stainless steel foil,
circuit pattern, base layer and dummy pattern was covered with
an acrylic type dry film resist from the top surface side and
from the underside of the stainless steel foil, after which the
unnecessary part (the part free of base layer and circuit
pattern) of the stainless steel foil was exposed by
photolithographic processing.

Then, using an aqueous ferric chloride solution as an
etching solution, wet etching was applied from the underside of
the stainless steel foil to remove the unnecessary part of the
stainless steel foil and the dummy pattern. The remaining
resist film was removed to complete a printed circuit board.
(Comparative Example 1)

In the same manner as in Example 1 except that a step for
forming a dummy pattern was not included, a printed circuit
board was obtained.

(evaluation)

The thickness of the circuit pattern of the above-
mentioned printed circuit board and the variation thereof were
measured as in the following.

The zero point of a linear gauge (ZC-101, NIKON

CORPORATION) was set for the base layer (insulating layer) and

15
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10%4| & () -9ckcccddddEbC 1!!110%t| & ()- z 10@&|&f()-310@&|&f()-9T10@&|Ef()--
10%| & ()-10%1 & ()-d eFeeeefa?bC 1!! &) 10%Z| Z| & ()-) 10%1& () -
10%1| & ()tHe&hR¥Gh& ¢F - the 0%tus&t( pagterh MEdsu&eq) £gbbf £l didsehRh}e?4C 1!
104|; . . . .
1004 & ()25E8L1606FRPUINY KRG 1B5FT &2% ) EHA GPLEEIREE) O CHOHITE LS - , 1004 & ()
- Ph@RhQ%%t@r'rﬂ.H@ﬂe' c:lt%lﬁ{[ Et]@l%&lt@ bésmeasured had a width of 100
"10%r& ()-4s 10%m& ()-! C& 10%&' ()-& 10%m & ()- 104| 104|ii5jxjjjaka?HC 1!
104 ! #10%@&&Lapi- the%merdoe dI%HE2 (fesHu®Eama@nd) the 3sadawl devyistion
10%m&' () - akkOl fLI" n? 1!
Toa[ ) SORRES( Fobe To0RR: ( TOF USHIOR PES( 751 BBHIDS- & () - sselomre: ()-
#10%1& ()Exampnenm bnavddde thidRAesSMPHNE, %) sfad@3Fd ddviation 0.37
s1lyl0%& ()-z 010%r& ()-,#10%r& () - 3+10%n& () - nnoooooopb@ 1!
104 ' YS 'w0%' () - 10%& ()- 10m 10m
Comparative Example 1: average thickness 14.0 ym, standard
deviation 0.74 L
10 As is clear from the foregoing explanation, the
production method of the printed circuit board of the present
invention does not require any special step for removal of a
dummy pattern, thereby reducing the number of steps from the
conventional methods. As a result, a printed circuit board
15 having a circuit pattern with a little variation in the
thickness can be produced at a low cost. Because a dummy
pattern can be formed irrespective of the shape of the circuit
pattern, designing of the shape of the dummy pattern is
advantageously facilitated.
20
This application is based on patent application No. 2002~

67245 filed in Japan, the contents of which are hereby

incorporated by reference.
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10 removing by dissolving an unnecessary part of the
supporting substrate, which is free of the insulating layer

and the circuit pattern, together with the dummy pattern.

2. The production method of the printed circuit board of claim
15 1, wherein said dummy pattern has a width of the pattern of not

more than 200 D

3. The production method of the printed circuit board of claim
1, wherein said supporting substrate is made of stainless
20 gteel, Ni-Fe alloy, copper, aluminum, copper-beryllium or

phosphor bronze.

4. The production method of the printed circuit board of claim

1, wherein said insulating layer is made from a polyimide resin

|
25 containing a photosensitive material.
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