W RED Cl RCU T BOARD BACKGROUND OF THE I NVENTION Field of the Invention 5
The present invention relates to a wired circuit board to connect with a
suspensi on board with circuit equi pped with a magnetic head of a hard disk
drive. Description of the Prior Art In the hard disk drive, the suspension
board with circuit equipped 10 with the magnetic head usually has |ines
for transmtting read signals and wite signals to the nagnetic head.
These lines are connected to termnal portions of the wired circuit board
equi pped with an el ectroni c ¥IREP €IRGUITSBOARBanplifier 1 C. The signals
fromthe lines are anplified by the electronic device such as the
preanplifier IC placed on the wired circuit 15 board and then transmtted
fromthe wired circuit board to a control circuit board for controlling

the magnetic head. NEa”M(F}KGIﬁ?U‘M)%F*THEH‘N’Y‘EKﬁ:I‘ON” recent years to
I gh Lgnal, 111

fine pitch wring and to requency s S increasingly

becom ng trol characteristic inpedances at connection

poi nts beﬁé@ﬂ%%%@gﬁj of the suspension board with circuit and the
term nal porti@ns._of tge w r.ed ircujt bo.argl connected thereto. |If there

i s incdnsiste PIFSERh MaYgon relates ina apeed sircuHebegddacongsct patht s,
transm ssion efficiency of the signal will be reduced. Particularly, the
si gnal befof¥sPeRsipn beard\with egepiti gquipred Withe magnstichheat of anhaid i ed) 25
is so weak that it is easily influenced by the characteristic inpedance at
1 the condédk dBMepoints, so that the transnission efficiency of the signal
i's

Description of the Prior Art
In the hard disk drive, the suspension board with circuit equipped
10 with the magnetic head usually has lines for transmitting read signals and
write signals to the magnetic head. These lines are connected to terminal
portions of the wired circuit board equipped with an electronic device such
as a preamplifier IC. The signals from the lines are amplified by the
electronic device such as the preamplifier IC placed on the wired circuit
15  board and then transmitted from the wired circuit board to a control circuit
board for controlling the magnetic head.

Meanwhile, along with improvement in recent years to fine pitch
wiring and to high frequency signal, it is increasingly becoming necessary
to control characteristic impedances at connection points between the lines

20  of the suspension board with circuit and the terminal portions of the wired
circuit board connected thereto.

If there 1s inconsistency in characteristic impedance at the connection
points, transmission efficiency of the signal will be reduced. Particularly,
the signal before input to the preamplifier IC (the signal before amplified)

25 is so weak that it is easily influenced by the characteristic impedance at




reduced easily. For exanple, U S Patent No. 5,712,749 proposes inprovenent
of this suspension board with circuit, according to which an opening is
formed in 5 the stainless board at a | ocation under the wires, to optim ze
the capacitance of the signal, so as to control the characteristic
| npedance. This proposed construction can control the characteristic
i npedance of the suspension board with circuit itself, but it cannot
control the characteristic inpedances at the connection points between the
lines of tthe dhmetipansdints, haatlshtntlid teidsenistionnstichacyesmimakig]tisons of
the wired circuit board connected thereto. Accordingly, the problemof the
reducti on gefucdd aRsiw.ssi on efficiency at the connection points remnains
unavoi dabl e. SUMVARY OF THE INVENTION It is the object of the present
i nvention to | WirF @d pGi ' can_control .
characteristi (F:)F ‘lﬂyrr%e aﬁ%:eé LlratS ' %ﬁ%@%ﬁoﬁ%@?ﬁ sgmfn['gt% éseélﬁp\lfxﬂeége%tf of this
suspensi o rd with gircuit. and term.nal, portiions of .the red circuit
boar d conr%élcg:ﬁ%%ﬂf) Reiosr @ W%ﬁhCI’éc‘ggn?)ch%PrgJé’tﬁL@,h B OWW%%W%%FH
transmission eff.ici ency eyen for_fine pitch wiring or for high frequency
si gnal ® 2éﬁ?hé&}}}‘g“§én§’°?ﬁxeﬁi%nIOﬁ?HWdé%ldsr ntheel Witep e docioptimize bohe d t o
electrically connect wth a suspension board with circuit having a netal
subst r at e caBACtReH ef thepigaak sp apde cootied the charastemstat impbdancet.e, a
conductor layer fornmed on the insulating base |ayer, and an insul ating
cover |ayer fdPhmedproposétk constatuction caay@mtrdlhchenchaxhctéristic impedadcd?5
conprising: a first wired circuit board electrically connected with the 2
sluspen_si olrolf bider duspétsionr boatd vaith airseroftdeMi hed & lcadinbt h@akebl the
electrically

characteristic impedances at the connection points between the lines of the

10  suspension board with circuit and the terminal portions of the wired circuit
board connected thereto. Accordingly, the problem of the reduction in
transmission efficiency at the connection points remains unavoidable.

SUMMARY OF THE INVENTION
It is the object of the present invention to provide a wired circuit

15 board that can control characteristic impedance at connection points
between wires of a suspension board with circuit and terminal portions of
the wired circuit board connected thereto with a simple structure, to
improve signal transmission efficiency even for fine pitch wiring or for high
frequency signal.

20 The present invention provides a novel wired circuit board to
electrically connect with a suspension board with circuit having a metal
substrate, an insulating base layer formed on the metal substrate, a
conductor layer formed on the insulating base layer, and an insulating
cover layer formed on the conductor layer, the wired circuit board

25 comprising: a first wired circuit board electrically connected with the




connected with the first wired circuit board, for electrical connection
with an external circuit, the first wired circuit board conprising a first
nmetal substrate, a first insulating base |ayer forned on the first netal
substrate, 5 a first conductor layer formed on the first insulating base

| ayer, and a first insulating cover layer forned on the first conductor
layer. In the wired circuit board of the present invention, it is
preferable that the conductor |ayer of the suspension board with circuit

and the fisspensiondueirdrwithygfcuf, dftbafdetsid Wirdlciebii Wdar@aédridhRy  or med
by a 10 sem -additive process. In the wired circuit board of the present

i nvent i on,conhetfedrweflL il i®st Wiald Eeul BHALE! R él@gt?ri%aggzogx?lgcﬁ% RGRE! ON

board with circuit and the first conductor 1ayer rst wre

IR R A

in the wired circuit resent 1 nven | e t hat

the insul atihn ase  ayer of, .the suspension board wi.th cirgecuit and the
first ins uﬁugtsﬁrr?ge’b%ﬁgs?/%ﬁ agpg%eﬁgyesrt W’regluo’bi%%&rﬁt B@éfﬁﬁsgb%trate,
subst apti al equal in thickness to each other. In addition, in the wired
ci r cui b@ahgﬁto‘%“%h‘ét%]@éféﬁ Olimﬁ}isﬁpitgﬁ,ﬁrﬁ{: ipsulappghasedaypr.canchatfinshe

I nsul ating cover |ayer of the suspension board with circuit and the first
i nsul at i ngnewlading egver layen fosmped o thy fiest conductior laperd are substantially
equal in thickness to each other. According to the wired circuit board of
the present i rinethé oniredicicait bbard of she wresehtcimanitioqoiarid p:ferable
substantially identical in layer structure 25 with the suspension board
wi t h circuhat theichndbhetoadager of il sugraRivieboatd #ith eROARCAR® Whe Firet

bet ween the suspension board with circuit and the first
conductor layer of the first wired circuit board are formed by a

10 semi-additive process.

In the wired circuit board of the present invention, it is preferable
that the conductor layer of the suspension board with circuit and the first
conductor layer of the first wired circuit board are substantially equal in
thickness to each other.

15 Also, in the wired circuit board of the present invention, it is
preferable that the insulating base layer of the suspension board with
circuit and the first insulating base layer of the first wired circuit board are
substantially equal in thickness to each other.

In addition, in the wired circuit board of the present invention, it is

20 preferable that the insulating cover layer of the suspension board with
circutt and the first insulating cover layer of the first wired circuit board
are substantially equal in thickness to each other.

According to the wired circuit board of the present invention, since

the first wired circuit board is substantially identical in layer structure

25  with the suspension board with circuit, both characteristic impedances at a




wired circuit board can be matched with each other, and as sucb can all ow

| nprovenent in signal transm ssion efficiency in the wired circuit board
having the first and second wired circuit boards even for fine pitch wiring
5 of the suspension board with circuit or of the wired circuit board, or
even for transm ssion of high-frequency signals. BRI EF DESCRI PTION OF THE
DRAWNGS In the drawings . FIG 1 is a sectional view show ng a use
condition of a relay flexible 10 wiring circuit board as an enbodi nent of

a wred ciconmettibngrdnobetween phesarpehsivanbésad. willGeirduitSafd RheCRss
drawi ng of an embodi ment illustrating production processes of a suspension

board wi t hwized @ilichif Bodi@ GANPEGhSEHMH tWithNe cheiB¥r, éﬁfék%%h"&ah' Nihgi reui t

board shown in FIG 1: 15 (a) illustrates the process o preparlng a net al

substrat inflabybbHE i 20i88al BEyRGRES, Qfﬁcﬁﬁc‘? 19 . Jgﬁgg'ﬁ%}g\spg HB3sg e

in the formof a predetérmne tern on

|1 f_f hi
2 oround ﬁiay"éﬁg SRR s%ﬁcﬁﬁﬁ“v@ﬁ‘siscirw” Ao b e pitshowining. 0

proces of rm n |8 aﬁ ist on a portlon of . the _thin conductor
filmcBrr ﬁcﬁ“ﬁ e‘E‘%} g haar r‘§§ AErit o8 drths waeduiratit boaydror even ng

portion of the sane;, (e) . illustrates the process of formng an electrolytic
pl ated | a>f%‘f tr@ﬁsﬂﬁsw{lWfﬁlg:]bm@ﬁ)’ﬁlgnﬁléxposed fromthe plating resist by

el ectrolytic plating; (@% illustrates the process of renoving the
plating resist; 4 (g)BRIEE SCRIPTHON QR 8HE DRAWINGSy the thin

conductor filmon
In the drawings:

FIG. 1 is a sectional view showing a use condition of a relay flexible

10 wiring circuit board as an embodiment of a wired circuit board of the
present invention,

FIG. 2 is a process drawing of an embodiment illustrating production
processes of a suspension board with circuit to be connected with the relay
flexible wiring circuit board shown in FIG. 1:

15 (a) illustrates the process of preparing a metal substrate;

(b) illustrates the process of forming an insulating base layer in the
form of a predetermined pattern on the metal substrate;

(¢) illustrates the process of forming a thin conductor film, which
serves as a ground layer, on the insulating base layer;

20 (d) illustrates the process of forming a plating resist on a portion of
the thin conductor film corresponding to a reversed portion of a conductor
layer forming portion of the same;

(e) illustrates the process of forming an electrolytic plated layer on the
thin conductor film exposed from the plating resist by electrolytic plating;

25 (D illustrates the process of removing the plating resist;




which the plating resist was formed; (h) illustrates the process of formng
on the insulating base |ayer including the conductor |ayer an insulating
cover layer in the formof a 5 predeterm ned pattern opened at portions
t hereof corresponding to a magnetic-head-side termnal portion and a
first-wired-circuit-board-side termnal portion; (i) illustrates the
process of etching the netal substrate into a predeterm ned outer shape;
and 10 illustrates the process of form ng a connecting pad portion in the
nmagnet i c- head- & délustratesaheppradess @nrbrhovimgnthe thomneaiduogrbfit ba t he
first-wired-circuit-board-side termnal portion, FIG 3 is a process
dr awi ng ofwhitherheqsiatim@treisidt wedd fufrivie@d; pr oducti on  processes of a first
wired circuit board of the relay flexible wiring circuit 15 board shown in
FIG 1. (a) il p f rd {] - et S rate;
(b) illustrat ed%ll)ltSl ?\1;@})%38%?? eoP ﬂ%%?%ﬁoggfogﬁl%?ged]??lrjgt]fnrsré?éa{sllﬁ%u St rg’?g}a
first ins | 3¢ e | e [ f. a predeierm.ne ttern opened
Uhfddile RS CcdrtiBlor thyidi®al QhEURL;A REAZCLALT el PALLSI L} Qpene

at a portion r eof correspo ng to a secon

20 terginal_portion; .(c),illustrates the process of, formng a first thin
conduc?or RrFﬁ?ﬁerWP% p%@f’%so%‘?‘e gitoBR "i”éti/éi?’,er%ﬂ‘f F‘I’i‘é’eﬁ?‘?‘é‘ﬁngn%l%i ng
base | ayer; é_ﬁl%ﬂl LI u&tr tes the process of formng a first plating resist
on a port iBASRGEC hRRABIGE terminal; KRR ind g fitsh Wigedicireyidrhosadisade i on of

a first conductor 25 layer form ng portion of the sanme; 5 (e) illustrates
t he procedsrminglqiortieg: a first electrolytic plated | ayer by

(1) illustrates the process of etching the metal substrate into a
predetermined outer shape; and
10 () 1llustrates the process of forming a connecting pad portion in the
magnetic-head-side terminal portion and forming a connecting bump in the
first-wired-circuit-board-side terminal portion,
FIG. 3 is a process drawing of an embodiment illustrating production
processes of a first wired circuit board of the relay flexible wiring circuit
15  board shown in FIG. 1:
(a) illustrates the process of preparing a first metal substrate;
(b) illustrates the process of forming on the first metal substrate a
first insulating base layer in the form of a predetermined pattern opened at
a portion thereof corresponding to a second-wired-circuit-board-side
20  terminal portion;
(¢) illustrates the process of forming a first thin conductor film, which
serves as a ground layer, on the first insulating base layer;
(d) illustrates the process of forming a first plating resist on a portion

of the first thin conductor film to be a reversed portion of a first conductor

25 layer forming portion of the same;




el ectrolytic plating on the first thin conductor filmexposed fromthe
first plating resist; Q illustrates the process of renoving the first
plating resist; 5 (g) illustrates the process of renoving the first thin
conductor filmon which the first plating resist was fornmed; (h)

Il lustrates the process of formng on the first insulating base |ayer

I ncluding the first conductor |ayer a first insulating cover layer in the
form of a predeterm ned pattern opened at portions thereof corresponding
to a 10 suspene) dustivatestthegimeesseofifonmlingarfiisoelantblatic platiddayeebsi nal
portion; Willustrates the process of etching a portion of the first netal

substr at e de¢trelpengliatithg on aheef@scthii dofductir! fElh texpasd froth dfet st Nal
portion; and 0) illustrates the process of nmounting a preanplifier IC on

the |G sidfatihe de8fspi nal portion, FIG 4 is a process drawi ng of an
enbodi ment” il lustrating production processes of a second wired circuit

board of the réﬂ sk b8 Qif'mg B%Jeisggf (I\‘élrngwrf(%t%l%()@%sﬁ dﬂ%ﬁ\é\% r:egvg,lr G 1 (a)

illustrates the process o reparing da-se ( _ 20 W
seconddoonduct B TPUERTes b PIICEST PLEGEOVAE (i JBBCShEr cPBiHFtAG LA R chi ng
wred of otk dueh platng sonet PaPABHMeDS () |11 ustrates {he. process. of
etching the second conductor |ayer 6 exposed fromthe etching resist;

(h) illustrates the process of forming on the first insulating base layer
including the first conductor layer a first insulating cover layer in the form
of a predetermined pattern opened at portions thereof corresponding to a

10  suspension-board-side terminal portion and an IC-side terminal portion;

(i) illustrates the process of etching a portion of the first metal
substrate corresponding to a second-wired-circuit-board-side terminal
portion; and

() illustrates the process of mounting a preamplifier I1C on the IC-side

15  terminal portion,

FIG. 4 1s a process drawing of an embodiment illustrating production
processes of a second wired circuit board of the relay flexible wiring circuit
board shown in FIG. 1:

(a) illustrates the process of preparing a second conductor layer;

20 (b) illustrates the process of forming a second insulating base layer on
the second conductor layer;

(¢} illustrates the process of forming an etching resist on a portion of
the second conductor layer where a predetermined wired circuit pattern is

to be formed;

25 (d illustrates the process of etching the second conductor layer



(e) illustrates the process of renpving the etching resist; (f) illustrates
the process of formng on the second insulating base |ayer including the
second conductor |ayer a second insulating cover layer 5 in the formof a
predeterm ned pattern opened at portions thereof corresponding to a
first-wired-circuit-board-side termnal portion and a
control-circuit-board-side termnal portion; and (g) illustrates the
process of adhesively bonding a stiffener board to the second insulating
base | ayerexpospdfrdnmhbe ehdrisgfresistr esponding to the 10
first-wired-circuit-board-side termnal portion and the

control - ci r cui fe) bitagtdasistihetiobessadf reaidving thd elghHe 38siggthesi ve | ayer, FIG
5 is a process drawi ng of an enbodi nent of a nethod for producing a relay

1 0xi bl @ v 1 16) Gt i B b OUBe i 951 AR ARG Syt S rcui

board shown in FIG 3 and thé second wred circult n-in FI G

4: il f i vely bondi i sot
conduct i vaiohBAaakICURY QeSS AnREREEIANELY SRRy BTl RrR e
ortion thereof jncluding.its

secondw r.ed gireuit board at fr.ont, en
sur r ouRdi g éﬁﬁaﬁg u?ﬁ 4 r%f‘*&‘sg‘ﬂi"?f&eéoﬁ’fig@gana%ﬁe 02t pReTtIIM St thegeof
W red-circuit-board-side ngninal portion; and (b) illustrates the process
of press- SOFEESRGNEME 10 ra Drstivared cpempthoardrside Herminal partien end cai ¢
board to the anisotropic conductive adhesive sheet, FIG 6 is a process
dr awi ng ofcoBR@isEICu b dade terminalpogtipagande of forning a through hol e)
illustrating a method for producing the first 25 wired circuit board of
the relay flexgbliBustiratesgths predess wdardhestveln bondfigsa Stiffener board to

the second insulating base layer at portions thereof corresponding to the

10 first-wired-circuit-board-side terminal portion and the

control-circuit-board-side terminal portion through an adhesive layer,

FIG. 5 is a process drawing of an embodiment of a method for
producing a relay flexible wiring circuit board by joining together the first
wired circuit board shown in FIG. 3 and the second wired circuit board

15 shown in FIG. 4:

(a) illustrates the process of adhesively bonding an anisotropic
conductive adhesive sheet to the second insulating cover layer of the
second wired circuit board at a front end portion thereof including its
surrounding area around the opening corresponding to the

20 first-wired-circuit-board-side terminal portion; and

(b) illustrates the process of press-bonding the first metal substrate of -
the first wired circuit board to the anisotropic conductive adhesive sheet ,

FIG. 6 is a process drawing of another embodiment (having a feature

of forming a through hole) illustrating a method for producing the first

25  wired circuit board of the relay flexible wiring circuit board shown in FIG.




(a) illustrates the process of preparing a first netal substrate; (b)
Illustrates the process of formng a first insulating base |ayer on the

first nmetal substrate; 5 (c) illustrates the process of formng a first
thin conductor film which serves as a ground |ayer, on the first
I nsul ating base layer; (d) illustrates the process of formng a first

plating resist on a portion of the first thin conductor film correspondi ng
to a reversed portion of a first conductor layer form ng portion of the
sanme; 10 (¥B) illustrates the process of formng a first electrolytic plated
| ayer by electrolytic plating on the first thin conductor film exposed

fromthe first(a)pllairagey @il frocods df grleplsinical ifsd RECA'RERERQ! T emDVing the

first plating resist; (g) illustrates the process of renoving the first
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I ncl udi ng first. co ctor. layer, a first insulating cover layer in the
form of e{;hgrqierte eert%f%{éﬁsl{ﬁaf ern opened at portions thereof corresponding

to a uspension=boar d- si ge term ngl. portion and an |C-side _termnal
port i oﬁ; 20 ( i(?jq}l*)‘f%ﬁtteﬁtt g Hrﬂeesﬁrogc,f%@utﬁ affgshithip eonducseryfilmopdich a
portion corresponding to the second wired circuit board side term nal
portion: &8EVesd9 agroynd layerson fhe firstinsailatingdbase laxpra preanplifier |C on
the 1CGside termnal portion, and FIG 7 is a process draw ng of an
enbodi ment of (&) Hiustoatesghe mbcgrsofforming arfelsapléting irbsist whra pgrtfon cui t
board by joining together the first 8 wired circuit board shown in FIG 6
and t he sefohelfmstr ddncionduictortfiar dorresponding to a reversed portion of a first
conductor layer forming portion of the same;

10 (e) illustrates the process of forming a first electrolytic plated layer by
electrolytic plating on the first thin conductor film exposed from the first
plating resist;

(f) illustrates the process of removing the first plating resist;
(g) illustrates the process of removing the first thin conductor film on

15  whach the first plating resist was formed;

{h) illustrates the process of forming, on the first msulating base layer
including the first conductor layer, a first insulating cover layer in the form
of a predetermined pattern opened at portions thereof corresponding to a
suspension-board-side terminal portion and an IC-side terminal portion;

20 (1) illustrates the process of forming a through hole at a portion
corresponding to the second wired circuit board side terminal portion; and

() illustrates the process of mounting a preamplifier IC on the IC-side
terminal portion, and

FIG. 7 is a process drawing of an embodiment of a method for

25  producing a relay flexible wiring circuit board by joining together the first




shown in FIG 4: (a) illustrates the process of adhesively bonding an
adhesi ve sheet to the second insulating cover |ayer of the second w red
circuit board at a 5 front end portion thereof including its surroundi ng
area around the opening corresponding to the first-w red-circuit-board-side

termnal portion; (b) illustrates the process of press-bonding the first
metal substrate of the first wired circuit board to the adhesive sheet;
and 10 (c) illustrates the process of formng a solder connection portion

in the tHwaedrirmlie boandrsbioyn e FiG.s6-and ¢le ciecond twivedrdraiitidoned ni nal
portion of the second wired circuit board and the

second- wi rebdwai ncBIG- doard-side terminal portion of the first wired
circuit board are electrically connected wth each other through the

sol der connect(apfllegtrhic@thelPrdebdAbt EPHEESTR FdgCh EH*EeBBEFs%BEB)'@o

EMBODI MENTS FIG 1 is a sectional view showi ng a use condition a relay

flexible I d K |1t %ﬁé} ueletell ] I fcuit
board of tt e éeg?%(gelﬁtgu}aﬁ%/e ?P‘g%lt I'n F‘?@}?‘%,S@a reiwgg&; Icg(ciugﬁ gﬁoé\nledrjia%géci rcuit
board [ flexible.wr 20 citcuit hoard used.for connecting, between a
| ong-t éi I sff";"&e e?és%gﬁts}%nageorgf)g I%Q%[ﬁngi ?L u?Peru@gﬂ?%p%’E?%E\rﬂuﬁanﬁ fhetic
head 2 of a hard disk dri‘iée and a coB%r(_)I . Circuit _anr 4, which sgrves as
an ext er n&PEPIL LFYTTESRINAIBE; (19 | they DFsfeviregrarsuit-Reard siderntermygalt i ¢
head 2 is arranged at a front end portion of the 25 suspension board with
circuit 3PRFdCRs supported above a rapidly spinning 9 magnet disk (not

shown) with a ninute space therefromso that a flying
(b) 1llustrates the process of press-bonding the first metal substrate of

=T

the first wired circuit board to the adhesive sheet; and
10 (¢) illustrates the process of forming a solder connection portion in the
through hole, whereby the first-wired-circuit-board-side terminal portion of
the second wired circuit board and the second-wired-circuit-board-side
terminal portion of the first wired circuit board are electrically connected
with each other through the solder connection portion.
15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG. 1 1s a sectional view showing a use condition of a relay flexible
wiring circuit board taken as an embodiment of a wired circuit board of the
present invention.
In FIG. 1, a relay flexible wiring circuit board 1 is a flexible wired
20  circuit board used for connecting between a long-tail type suspension board
with circuit 3 equipped with a magnetic head 2 of a hard disk drive and a
control circuit board 4, which serves as an external circuit, for controlling
the magnetic head 2.

The magnetic head 2 i1s arranged at a front end portion of the

25  suspension board with circuit 3 and is supported above a rapidly spinning




state of the magnetic head 2 can be well held against an airfl ow generated
Iin the mnute gap between the nagnetic head 2 and the nagnetic disk. The
suspensi on board with circuit 3 conprises a netal substrate 5, an 5

i nsul ating base layer 6 fornmed on the netal substrate 5, a conductor |ayer
7 fornmed on the insulating base layer 6, and an insulating cover |ayer 8
formed on the conductor layer 7. In this suspension board with circuit 3,
the conductor layer 7 of a predetermned wired circuit pattern is formed on
t he fl exi bhagnet disks (et shaven)swith bemiintgygspice trearefiionh soTHmtsashangi on 10
board with circuit 3 has a nmagnetic-head-side termnal portion 12 forned

at a | engtdtuiesef fheoniagaptic dwaldi Doah s wofl Hedd agaiitcin adefidvi Behbgiteagneti c
head 2 and a first-wired-circuit-board-side termnal portion 11 fornmed at a

| engt hwi sQnrt@.ermﬁmtepgyptaneteh%eqhagﬁéti@ﬂ@@@@tdr{wtm@ hthegeticrdikk Wi red
circuit board 14 of the relay flexible wring circuit board 1. 15 This

suspensi on boagﬂe %gﬁbxﬁk&ﬁﬂbar@wﬁgﬁ%@@ ?fééﬁgﬁﬂsesffh&éﬁgﬂ%;%’rg%’a 4 Tet hod

shown in FIG First, the neta S prepare s’ net hod,

a ho i-n_. &l Th t al trate,;5 is forpged of a tal foil or
oS o i ipulatie PR Eavb D fEha 3RS BUG RubSuafl BoR Mindeftt Bver ©
copper - berylliu 20 .phosphor. bronze, and, 42 all o .be used,for the
me!togl sub tjfoé'flée on geqt %@ngsbﬁ?ﬁgl@é'!“é P iTs 88 %m%h‘égﬁ@i’%‘{ layegs®rate 5,

in view of, characteristjc of spring and corrosiagn resistance. It is
pr ef er abl doxmRad opnhe epndycterylnvier af-e In this uspensien boaml kibsrewit 8he range
of 10-50[err]m or preferably 18-25[err]mand a width in the range of
100- 500mmthe copducior dayer 7 26 aypedgtymned oviTed sircuitepativenn &t formedase | ayer
6 in the formof a predeterm ned
the flexible metal substrate 5 to be integral therewith. The suspension
10  board with circuit 3 has a magnetic-head-side terminal portion 12 formed
at a lengthwise front end portion thereof for connecting with the magnetic
head 2 and a first-wired-circuit-board-side terminal portion 11 formed at a
lengthwise rear end portion thereof for connecting with a first wired circuit
board 14 of the relay flexible wiring circuit board 1.
15 This suspension board with circuit 3 can be produced, for example, by
a method shown in FIG. 2.
First, the metal substrate 5 i1s prepared in this method, as shown in
FIG. 2(a). The metal substrate 5 is formed of a metal foil or a thin metal
sheet. For example, stainless, copper, aluminum, copper-beryllium,
20 phosphor bronze, and 42 alloy may be used for the metal substrate 5.
Stainless is preferably used for the metal substrate 5, in view of
characteristic of spring and corrosion resistance. It is preferable that the

metal substrate 5 usually has a thickness in the range of 10-50 tm, or

preferably 18-25 14 m and a width in the range of 100-500mm, or preferably

25  250-300mm.




pattern is fornmed on the netal substrate 5 as shown in FIG 2(b). The

I nsul ating base layer 6 is forned of synthetic resin, such as polyi m de,
pol yether nitrile, polyether sulfone, polyethylene terephthalate, 5

pol yet hyl ene napht hal ate, or polyvinyl chloride for exanple. Preferably,
phot osensitive synthetic resin is used for the insulating base | ayer 6. For
formng the insulating base |ayer 6 of a predeterm ned pattern on the
nmetal substrate 5, the follow ng nethod can be adopted, for exanple.

First, solutiofhef, photoselasing bese dayer 6 iehthesfoal wfi opreflepamiagiic aci d
10 resin, is applied to a surface of the netal substrate 5. Then, the

applied phatasenstdrinyal basthe kict@KRAbSHatd 5 hgkhodd it el op@y. atfe
thereafter it is cured by heating. Then, a thin conductor film 9, which

serves as iﬁsﬁl’a@l({'{:%i bagy Qhyer $ id %ﬁﬁgcll ﬁg}%}g‘ﬁhkﬂﬁ Lﬁlegfrk n%.lcthaﬁg . ]%@&ﬁ{li(ﬁi’, as

shown in FIG 2 The vacuum 15 m ng nmetho spu Ing n
parti cul ar, i ef y f i ng the,thin,conductor, film 9. The
conductiv (%g%gggalgh?ﬁgt ﬁ%§9%%$9u5§gﬂ%gg tH%ﬂ¥%%Hk35hdd%?%Ph@F¥%%@
i ncl udge chrem and_c en., Specifically,. it is preferable that thin
chr oni §m fploﬁ)jfﬁtﬁ%% PﬂPoﬁﬁ’@&ﬁFer& P?IP’HIQ’rleMEl@EfQ@ F XK 8y Heg’ﬁak’@e entire
area of the insulating base |layer 20 6 by sputtering. It is preferable that
the thin éﬁ%?ﬁ%-ﬂtm gﬂ@étl& repyy %?kl&?@ésfgéﬁhemsnelebm hasg layer 6hi n copper
filmhas a thickness of ~200-3,000A. Then, a plating resist 25a is forned
on a portion dfortfeeming she tnrlatisg basellayer 6 of bevredeterarived gedternown of a
conductor layer 7 formng portion of the 25 sane 9, as shown in FIG 2(d).
The pl at i ke masiadtsubStrate, thef following methbll émoiwm adetphed, fosiexgumiple. fil m
resist, for exanple.
First, solution of photosensitive resin, such as solution of polyamic acid
10  resin, 1s applied to a surface of the metal substrate 5. Then, the applied
photosensitive resin is exposed to light and developed and thereafter it is
cured by heating.
Then, a thin conductor film 9, which serves as a ground layer, is
formed on the insulating base layer 6, as shown in FIG. 2(c). The vacuum
15 film-forming method, sputtering in particular, is preferably used for
forming the thin conductor film 9. The conductive materials that may be
used for the thin conductor film 9 include chromium and copper.
Specifically, it is preferable that a thin chromium film and a thin copper
film are sequentially formed on the entire area of the insulating base layer
20 6 by sputtering. It is preferable that the thin chromium film has a
thickness of 50-1,000 A and the thin copper film has a thickness of
200-3,000A.
Then, a plating resist 25a is formed on a portion of the thin conductor

film 9 to be a reversed portion of a conductor layer 7 forming portion of the

25 same 9, as shown in FIG. 2(d). The plating resist 25a may be formed in a

11




Then, an electrolytic plated layer 10 is fornmed by electrolytic plating on
the thin conductor film9 exposed fromthe plating resist 25a, as shown in
FIG 2(e). The electrolytic plated |ayer 10 nay be formed in a proper 5

met hod, wi thout any particular Iimtation. For exanple, the electrolytic

pl ati ng of copper, nickel, gold, solder or alloys thereof nay be used for
formng the electrolytic plated |ayer 10. Preferably, the electrolytic
copper plating is used. It is preferable that the electrolytic plated

| ayer 10 kisoyeh nyethad using Mg f8mi restdteforangenglé. 3-35 |IL m or preferably
5-18 [L m 10 Thereafter, the plating resist 25a is renoved by a known

etching net hoUhesugh e@@tﬁlﬁﬁhq;ai;tﬁt LyeRd o iWefor gle@by @loct Ay QY pgReGhENY. as
shown in FIG 20). Then, the thin conductor film 9 on whi c% the plating

(ST St 2> n YRS Lt ERicBoraiR o BRDVEH Bl iNeinG RO AR ot Sueh B2

chem cal etching (wet etching), as shown in r |ayer
7 15 conpr;l, St t A r .l 9 and.the electrolytic plated | ayer
10 is foﬁﬁégﬂ%yéeﬁ1s@ggéﬁgggﬁﬁﬁﬁJ%aB%gga§§_ ﬁ%a%gﬁdﬁ%9¥ﬁlFh?é&n?efhus
formed.is in,the formof a predetermned. wired circuit pattern conprising
e.g. Wit il wirhPhan® aEealy atigmnelPE crempls, th elsralgitiuct or
| ayer 7 thys forned may be c ateE wth an el ectrol ess plated |ayer of
ni ckel by PARERE & earper; anglelyigald, neplder ofeallaysatherevh apay thee used dbnt i ng
cover |ayer 8 of a predeterm ned ?attern opened at portions thereof
cor r espondprgingthaelegtrghitic plated layer H).dPrefenablil thepdettrolyticZoppdr t he
first-wired-circuit-board-side termnal portion 11 is 25 fornmed on the
i nsul ati nplating Isayeed6 Ihakupreferabie Gatdtled @ledteglgtic7plated 1aysho®h i n
FIG 2(h). For exanple, synthetic resin, such as polyim de,
usually has thickness in the range of 3-35 t£ m, or preferably 5-18 ;2 m.
10 Thereafter, the plating resist 25a is removed by a known etching
method, such as chemical etching (wet etching), or by peeling, as shown in
FIG. 2(f). Then, the thin conductor film 9 on which the plating resist 25a
was formed is also removed by a known etching method such as chemical
etching (wet etching), as shown in FIG. 2(g). The conductor layer 7
15 comprising the thin conductor film 9 and the electrolytic plated layer 10 is
formed by this semi-additive process.
The conductor layer 7 thus formed 1s in the form of a predetermined
wired circuit pattern comprising e.g. write wires and read wires to the
magnetic head 2.
20 The conductor layer 7 thus formed may be coated with an electroless
plated layer of nickel by electroless nickel plating, if necessary.
Then, the insulating cover layer 8 of a predetermined pattern opened
at portions thereof corresponding to the magnetic-head-side terminal

portion 12 and the first-wired-circuit-board-side terminal portion 11 is

25 formed on the insulating base layer 6 including the conductor layer 7, as

12




pol yether nitrile, polyether sulfone, polyethylene tereplithalate,

pol yet hyl ene napht hal ate, and pol yvinyl chloride nay be used for the

i nsul ating cover layer 8, as is the case with the insulating base |ayer 6.
5 Preferably, photosensitive synthetic resin is used for the insulating
cover layer 8. For formng the insulating cover |ayer 8 of a predeterm ned
pattern on the insulating base layer 6 including the conductor |ayer 7,
the followi ng nethod can be adopted, for exanple. First, solution of

phot osensi shoren 1 FI&. n2(hduc Foasexsahple, ciyndhetiol neain, cswehi dist P6iyimids,
applied to a surface of the insulating base |ayer 6 including the

conduct or pelyethet. Tierile, t hobephdred sule0SepslybiliBeh€S| ﬂalie?hgp&ggg@,d to

| i ght and devel oped and thereafter it is cured by heating. The insul ating

cover | aygl?01§e yl@rrx]é)rﬁﬁﬂ{tﬁﬁmt@?darﬁptﬂoﬁfﬂnyp%r?&qd@tmﬁ?[)ﬁé OfSed ;@1{ 3211:8 t he

corresponding to the magnetic- head - e 15 term nal “portion

first-wred-cir.eult.- -sige A pal__partio 11 is..fornmed {n this
nmanner . Tﬁlglrs g‘%t?lg% %O?%gi%%et a?’ %éuggs'ﬁl gfc &s ‘Y%he@lghle%lﬁ]?ltlggpl?aes(?eiaé’reﬁ%ed
outer shape.. as,sho in FlG 26 \_known. et chi t hod,, such as
chem o8 BT RbtosPrsitits) Stbefie R0 bl Ak Fht groHlatne sorex
substrate 5. 20 Then, a connecting pad 13 is fornmed in the
nagnetic-ﬂ@&ﬁf ide termnal portion 12 by plating, for exanple, and also a
connecting bu 13" is formed in the first-wired-circuit-board-side
term nal portiber formipg the msulpiingtoongr laxer 80fmpprededermsimuhpatteEh G
2(j). The suspension board wth circuit 3 is produced in the manner
ment i oned wbtheeinspbating baet dgyer| Genichhding thengnducwuilayéodr thelfotlompnises t he
first wired 13 circuit board 14 which is electrically connected with the
suspensi ommbtlaxdd can be adopted, for example. First, solution of photosensitive
10  resin, such as solution of polyamic acid resin, is applied to a surface of the
insulating base layer 6 including the conductor layer 7. Then, the applied
photosensitive resin is exposed to light and developed and thereafter it is
cured by heating. The insulating cover layer 8 of a predetermined pattern
opened at portions thereof corresponding to the magnetic-head-side
15 terminal portion 12 and the first-wired-circuit-board-side terminal portion
11 is formed in this manner.
Thereafter, the metal substrate 5 is etched in a predetermined outer
shape, as shown in FIG. 2(1). A known etching method, such as chemical
etching (wet etching), is used for the etching of the metal substrate 5.
20 Then, a connecting pad 13 is formed in the magnetic-head-side
terminal portion 12 by plating, for example, and also a connecting bump
13’ is formed in the first-wired-circuit-board-side terminal portion 11 by
solder printing, for example, as shown in FIG. 2(j). The suspension board

with circuit 3 i1s produced in the manner mentioned above.

25 The relay flexible wiring circuit board 1 comprises the first wired




with circuit 3 and a second wired circuit board 15 which is electrically
connected with the first wired circuit board 14 and is to be electrically
connected with the control circuit board 4, as shown in FIG 1. 5 The first
wired circuit board 14 conprises a first metal substrate 16, a first

i nsul ating base |ayer 17 forned on the first nmetal substrate 16, a first
conductor layer 18 fornmed on the first insulating base |layer 17, and a
first insulating cover layer 19 fornmed on the first conductor |ayer 18.
The first cipgwmedoard ddi whisharsceledtrivadlyacarspent wath bbastspshgen tiearinal
portion 20, 10 forned at a |l engthw se front end portion thereof, for

connect i ngvitht firtdie 3 susbansécondb@dred irthitChéLnd 153whechs € @Mkirivhl1§d-
circuit -board- side termnal portion 21, formed at a | engthw se rear end

por tion t hohaeéted’ Withe @RASeisk NGireW élhcﬁlheoo%%ﬁomi é’i’id ¢4 t61 8¢ WidethReaN
and an |G side termnal portion 23, forned at a lengthw se interme |ate

portion thenaiied With | HE'% | € 22. This first
wired ci rcwﬁt %8ardf }ﬂgé@l eqprog{l}clgo(?rafdr exanpl* i 9E)G 3 met hod shown in
FIG 3g First, first netal te 16.1s ared i n thi t hod, as
shown P Fi & T ﬁrsffﬁge el B 4 bppRieeS f@f‘a’% n?eot@hﬁab%fﬁaie tEeal foil
20 or at met et. .For st ess, , alum num copper-
beryl lium “ﬁhb‘%ﬁiﬂﬁ?l 2433’%@%3@3 i g tﬁ’ﬁy‘l g?trﬁﬁelﬁ adirst net al
substrate 16. Stalnless |s preferablg used for the flrst netal substrate
16, in vi sandnctondayen &8 ifermed en ther fivey 1nsulating basolyessiGiaadca firstt i s
preferable that the first netal substrate 16 usually has a thickness in 25
t he range 1psulagingoedver A3yar 1Y formeddepuihy gt 26nduitor dayeraldi dTheifirst he
range of 14 100-500nm or preferably 250-300nm
wired circuit board 14 has a suspension-board-side terminal portion 20,
10 formed at a lengthwise front end portion thereof, for connecting with the
suspension board with circuit 3, a second-wired-circuit-board-side terminal
portion 21, formed at a lengthwise rear end portion thereof, for connecting
with the second wired circuit board 15, and an [C-side terminal portion 23,
formed at a lengthwise intermediate portion thereof, for equipment with a
15 preamplifier IC 22.
This first wired circuit board 14 can be produced, for example, by a
method shown in FIG. 3.
First, the first metal substrate 16 is prepared in this method, as
shown in FIG. 3(a). The first metal substrate 16 is formed of a metal foil
20 or a thin metal sheet. For example, stainless, copper, aluminum,
copper-beryllium, phosphor bronze, and 42 alloy may be used for the first
metal substrate 16. Stainless is preferably used for the first metal
substrate 16, in view of characteristic of spring and corrosion resistance.

It i1s preferable that the first metal substrate 16 usually has a thickness in

25  the range of 10-50 £ m, or preferably 18-25 ¢ m and a width in the range of

14




It is preferable that the first nmetal substrate 16 is fornmed of the sane
nmetal as that of the netal substrate 5 of the suspension board with circuit
3 and al so has substantially the sanme thickness and width as those of the 5
metal substrate 5. The use of the first netal substrate 16 fornmed of the
sanme netal as that of the netal substrate 5 of the suspension board with
circuit 3 and al so having substantially the sane thickness and w dth as
those of the netal substrate 5 can provide reliable nmatching of

char act er i K10-50)mpe dariexsferably BSOcHment i on poi nt, as mentioned later. 10
Then, the first insulating base layer 17 in the formof a predeterm ned

pattern openedtak preferableothathbedofst eostadspbadhtngl6 s fdigned of the same
second-wired-circuit-board- side termnal portion 21 is formed on the first

net al subsheatlasléhatas t&b%@taleﬂsﬁaté(ﬁaa.uhtéhelstﬂemtod H&Atldatvtﬂgﬂcﬁ*@&ﬁ layer
17 maybe formed of synthetic resin, such as polyimde, polyether nitrile,

15 pol yet hepngUik® Ria Q Suﬁgtefiﬁrlil } €RE gﬁﬁ‘g emlbkll?@%saﬁr?(}) ?&H%%r%log@%f the

napht hal ate, and pol yvi ny or| d exarrp

phot osensi | sin | i rst | ati se | ayer
Fod 7 Rl SHLAL €, TRE WPs T R Eht Spalliousbitee JE3F cmc@%ﬁﬁ

pattern onthefrr bstrate | om ng net hod n be 20

adopt ed, 6% f 8Sr{gf’?§f %ﬁgd?%ttai otbs frﬂﬁﬁg’(%fg Ehes PRIRENSIQN ﬁar dakh as

sol uti on of pol garesm Is applied to a surface of the first netal

substrat e CP@mtT ymegub ﬁ@t"ébf’éhé the yamesthigknesseapdswiithoas i ght

and devel oRed and thereafter it is cured by heating. The first insulating

base | ayerthese i of tthe fmetalofsubspratgetier eamenreade ereligpenedatthing pofti on 25
t hereof corresponding to the second -wire d- circuit -board -side term nal

15 port i oghatagteristic mepedantds at thencremection point, as mentioned later.

10 Then, the first insulating base layer 17 in the form of a
predetermined pattern opened at a portion thereof corresponding to the
second-wired-circuit-board-side terminal portion 21 is formed on the first
metal substrate 16, as shown in FIG. 3(b). The first insulating base layer
17 maybe formed of synthetic resin, such as polyimide, polyether nitrile,

15 polyether sulfonic, pelyethylene terephthalate, polyethylene naphthalate,
and polyvinyl chloride for example. Preferably, photosensitive synthetic
resin 1s used for the first insulating base layer 17.

For forming the first insulating base layer 17 of a predetermined
pattern on the first metal substrate 16, the following method can be

20 adopted, for example. First, solution of photosensitive resin, such as
solution of polyamic acid resin, is applied to a surface of the first metal
substrate 16. Then, the applied photosensitive resin is exposed to light
and developed and thereafter it is cured by heating. The first insulating
base layer 17 in the form of a predetermined pattern opened at a portion

25 thereof corresponding to the second-wired-circuit-board-side terminal

15




It is preferable that the first insulating base |ayer 17 is formed of the

sane material (synthetic resin) as that of the insulating base |ayer 6 of

the suspension board with circuit 3 and al so has substantially the sane 5
t hi ckness as that of the insulating base |ayer 6. The use of the first

I nsul ati ng base layer 17 fornmed of the same material (synthetic resin) as

that of the insulating base |ayer 6 of the suspension board with circuit 3
and al so having substantially the same thickness as that of the insulating
base | ayerp@tioar? profproedrial thabmanmarchi ng of characteristic inpedances at
10 the connection point, as nentioned later. Then, a first thin conductor

film 24, whi chIts‘erpre&arableat}mmlmoﬁﬂsayﬁsulaitﬁlg lﬁﬁd@@eﬁﬂﬂi@Qbf'xhédtofitﬁﬁU| ating
base layer 17, as shown in FIG 3(c). The vacuumfilmform ng nethod,

sput t eri ngainfe RA{terial (@mthefic REGHE H3RhYt ¥8 eRe lﬁsqnaﬁﬁgrﬁd},e 1hpéer '({f%het hi n
conductor fi I m 24. The conductive materials that 15 may be Use

first thinuepamichobohtd itk bﬂEﬁHd?. gﬁaomdgd gdsuﬁs%aﬂﬁ yoRRE! é‘a{xﬁé‘"y 't

i's preferab I n chrom um m an copper

sequenti al I nt| & e fir | nsul at I ayer
17 by Es:’puttkl }ld”:fn%ﬁ,gezgaiss%aE toge c! Pﬁe %iFsB%f‘sﬁ gn Tﬂ't?aflﬁev\?é nﬁ%%ég .
It is prefera]I%Ie that the tm? fllmhas a. 20 thicknpess aof 50-
1,000 A adBSTRENEPASE Lpywer Lt formm e aua daatepial Gyethetsopminaen. a
first plathg EIS'[ 25b. i s forpged on atg‘ortlon of the first thin
conduct or thaf gf shepgsplating baes dawerplofithe suspgnsiopshoardnwitdt eircnidyr 18
form ng portlon of the sanme 24, as shown in FIG 3(d). The first plating 25
resi st 25@ndeglspavangeubsiansialliothe remieohickniasg ai thati ofthecsisslatingr 16
exanpl e.

P base layer 6 can provide reliable matching of characteristic impedances at

10  the connection point, as mentioned later.

Then, a first thin conductor film 24, which serves as a ground layer, is
formed on the first insulating base layer 17, as shown in FIG. 3(c). The
vacuum film-forming method, sputtering in particular, is preferably used
for forming the first thin conductor film 24. The conductive materials that

15 may be used for the first thin conductor film 24 include chromium and
copper. Specifically, it is preferable that a thin chromium film and a thin
copper film are sequentially formed on the entire area of the first
insulating base layer 17 by sputtering, as in the case of the suspension
board with circuit 3. It is preferable that the thin chromium film has a

20 thickness of 50-1,000 A and the thin copper film has a thickness of
200-3,000A..

Then, a first plating resist 25b is formed on a portion of the first thin
conductor film 24 to be a reversed portion to a first conductor layer 18
forming portion of the same 24, as shown in FIG. 3(d). The first plating

25  resist 25b may be formed in a known method using dry film resist, for

16




Then, a first electrolytic plated layer 26 is formed by electrolytic
plating on the first thin conductor film 24 exposed fromthe first plating
resi st 25b, as shown in FIG 3(e). The first electrolytic plated | ayer 26

5 may be forned in a proper nethod, without any particular limtation. For
exanple, the electrolytic plating of copper, nickel, gold, solder or alloys
thereof nmay be used for formng the first electrolytic plated | ayer 26.
Preferably, the electrolytic copper plating is used. It is preferable that
the firsteximplerol ytic plated |ayer 26 usually has thickness in the range
of 3-35 10 [err]m or preferably 5-18 [err]m . Thereafter, the first

plating resistTR&N, asfiretmeledrdlytia Kaowd 18v6hide0is THEHEd. b l&&t?ﬁyﬁﬁem cal

et ching (wet etchlng) or by peeling, as shown in FIG 3(f Then, the
first thirplaomgust Qhefﬁxls'i’,“t%fﬂn QOnMibR fikE I4 Eﬁﬁ d&'dafr RO thé gﬁi ﬁgﬂ&éﬁ was
formed is "al so renoved known et chi ng net suc C

et ching ( t y 3( The
conduct or Vi&laglf’gﬁ}% COfST%{“Ing lr?g%tqﬁ r!gl rsfr}?elr:?r?ntcgﬁ%ﬁ%({%?c Fﬁ%‘?ﬁdzia%%d
first electrolytic plated I |s f by thi.s sem -additiv process.
The fi ?’st %Bﬁé’écf%mgfld?&p etr Hﬂ% (f‘%t ?'HyPﬂﬁtl?‘E}F‘ﬁ#’é’Pltﬁthr e%@f er mi ned
w red circuitlﬁattﬁrn CO r|5|n e. g WWIte wires and read 20 wires
correspondﬁ"'ﬁ‘&1 eLledr HH%P@FOPH9%rn¢k8¥ gHd. soldsaner @hloypoar d
with circuit 3. The first conductor ¥g 18 thus forned g§¥ be coated with
an el ect rtbPﬁ%Pi mayt be P%iiarobfformelkélt yfieste elacotadgtic loked lpyer i26g, i f
necessary. Is preferable that the first conductor |ayer 18 is forned of
t he sane Zié'eﬁ@‘lably, dbetefentraiticwepponplacing id asesk 1t @ préfershlsphasiktbe board
with circuit 3 17 and al so has substantially the sanme thickness and wiring
as those dirst electrolytic plated layer 26 usually has thickness in the range of 3-35
10  um, or preferably 5-18 £ m.
Thereafter, the first plating resist 25b is removed by a known etching
method, such as chemical etching (wet etching), or by peeling, as shown in
FIG. 3(D. Then, the first thin conductor film 24 on which the first plating
resist 25b was formed is also removed by a known etching method such as
15 chemical etching (wet etching) or by peeling, as shown in FIG. 3(g). The
first conductor layer 18 comprising the first thin conductor film 24 and the
first electrolytic plated layer 26 is formed by this semi-additive process.
The first conductor layer 18 thus formed is in the form of a
predetermined wired circuit pattern comprising e.g. write wires and read
20  wires corresponding to those of the conductor layer 7 of the suspension
board with circuit 3.
The first conductor layer 18 thus formed may be coated with an
electroless plated layer of nickel by electroless nickel plating, if necessary.

It 1s preferable that the first conductor layer 18 is formed of the same

25 metal as that of the conductor layer 7 of the suspension board with circuit 3




conductor |ayer 7 of the suspension board with circuit 3. The use of the
first conductor layer 18 fornmed of the sane netal as that of the conductor
| ayer 7 of the suspension board with circuit 3 and al so havi ng
substantially 5 the sanme thickness and wiring as those of the conductor

| ayer 7 of the suspension board with circuit 3 can provide reliable

mat chi ng of characteristic inpedances at the connection point, as
mentioned later. Then, the first insulating cover layer 19 of a

pr edet er mi medl abet has rsubstrerealln tthp amo tbickhese ahd owinies pendiosg dfakiche
suspensi on- board- side 10 termnal portion 20 and the I C side term nal

portion 23camslucturmbge@r? bfiehé isuspendisnl ardowhasard iy ey hd neb udithg t he
first conductor layer 18, as shown in FIG 3(h). For exanple, synthetic

resin, sucﬁrsascoaahmqu?er IB%Yﬁ%HPJf t%tsrdﬂl@m&gh ¥1§tt'P1‘§'i: o%tehé% dugtor
pol yet hyl ene tereplithalate, polyethylene naphthal ate, pol yvi nyl

chloride ni%pg J3hd shgg?ﬁb{isnfﬂo 34 “ﬂl@é LgH tﬁhﬁg Y by @v %s§9ntla fly S the

case with t irst ins I ng ase yer era odénditive
synt het.i c reS|n I s.qused fo he. first .jinsu ver 9. .Fo

f or m né f PHUE ﬁhﬁgﬁ?eastsi ﬁﬁ&c‘g{fé?glaﬁyg?osfgo o%hea%BPgﬂ‘étPérl Jl Of)égﬁern on
the first |nsulat|n§{bael 17 .incl udi ng lgflr t conductor 20 | ayer
18, the fd1"BRPFG™ é“%b‘btpt dca‘FoPr%& fip|7! 1aple spatelyng; jaddn of

phot osensi tive resin, such as solution of polyamc acid resin, is applied
to a surf fharasterigsicrimpadanses phthngomressionagaint, s mestoapddatare fir st
conductor |ayer 18. Then, the applied photosensitive resin is exposed to
light and develbemdthmBrsthinsadating dover dayrur B9 ofya hredetexminkidepattesn 25

i nsul ating cover layer 19 of a predeterm ned pattern opened at portions 18
t her eof capeasdonti partiomst hikersof prrsespondoar dosithe dwespensihn-peaidrgde 20 and

10  terminal portion 20 and the IC-side terminal portion 23 is formed on the
first insulating base layer 17 including the first conductor layer 18, as
shown in FIG. 3(h). For example, synthetic resin, such as polyimide,
polyether nitrile, polyether sulfone, polyethylene terephthalate,
polyethylene naphthalate, and polyvinyl chloride may be used for the first

15 1insulating cover layer 19, as is the case with the first insulating base layer
17.  Preferably, photosensitive synthetic resin is used for the first
insulating cover layer 19.

For forming the first msulating cover layer 19 of a predetermined
pattern on the first insulating base layer 17 including the first conductor

20 layer 18, the following method can be adopted, for example. First,
solution of photosensitive resin, such as solution of polyamic acid resin, is
applied to a surface of the first insulating base layer 17 including the first
conductor layer 18. Then, the applied photosensitive resin is exposed to
light and developed and thereafter it is cured by heating. The first

25 insulating cover layer 19 of a predetermined pattern opened at portions

18




the 1CGside termnal portion 23 is forned in this manner. A portion of the
first conductor |ayer 18 exposed fromthe opening corresponding to the
suspensi on -board -side termnal portion 20 of the first insulating cover 5
| ayer 19 serves as the suspension-board -side termnal portion 20, and a
portion of the first conductor |ayer 18 exposed fromthe opening
corresponding to the I1C-side termnal portion 23 of the first insulating
cover |ayer 19 serves as the I C-side termnal portion 23. Thereafter, a
portion oftheneoffdorstspandaig touthet suspens®nchoardspdadenygina pokfionH#) and
second-wired-circuit -board -side termnal portion 21 is etched, as shown
in FIG 36he I€-kidewerminhl pgrtioei 22 ds fruedd astisleanhaabr.et £ porgon \WEithe
etching), is used for the etching of the first netal substrate 16. A

portion dfrst h@nduesdr m%@dum Uxpbdy®Hrdf P OPeAIdY efeBFoAas NP tRE the
first metal substrate 16 serves as the second-wired- circuit -board- side

termi nal @a@b{eﬂaoﬁfb d-s1d¢ t@gxﬁa-'e;gggg%%&gezéiaﬁkhmd&:ta@&gf&q%%&gﬂ s

formed to be larger than a s 6 nmentione

con nec%i nqaf)&g Cl)ég%eg'?e% Rt istzl%]{)t?hr%esicl)rgb?%dcg'ﬁ}(ﬁar Eﬂ nﬁil azgpr(%iﬁﬁ))rﬁt ?\@3??‘;& | ating,

for exanple; he prea Ier I's st de
termnal port.ion 23 1hrqQugh the connecting.pad 41, as,sho in 20 FIG 30).
The first W&BH & r(t,fi?t %Bg‘ar‘i?"%h‘%‘ifuﬁﬂﬁ% J\Qt RXPPE r%%‘pm‘ﬁi dPEMRE 2o j 5
produced in the manner rrggt | oned above. The second wired circuit board 15
conpri ses CArEELOREINE §Q)| AL Iré's dermuippd  parpiony 23ceh the diiruasylating er 28
formed on the second insulating base |ayer 27, and a second insul ating
cover | ayépvenlaysr dSFesnes aethetowiloteravnal portion 23er 28, as shown in FIG
1. The second wired circuit board 15 19 has a first-wired -circuit-board-
si de term nal Pumreafter 39 portonwd the farst metal substrate 16 corresponding to
10  the second-wired-circuit-board-side terminal portion 21 is etched, as shown
in FIG. 3(1). A known etching method, such as chemical etching (wet
etching), is used for the etching of the first metal substrate 16. A portion
of the first conductor layer 18 exposed from the opening of the first metal
substrate 16 serves as the second-wired-circuit-board-side terminal portion
15 21. The opening of the first metal substrate 16 is formed to be larger than
a solder bump 36 mentioned later.
Then, a connecting pad 41 is formed in the IC-side terminal portion
23 by plating, for example, so that the preamplifier IC 22 is mounted on
the IC-side terminal portion 23 through the connecting pad 41, as shown in
20 FIG. 3(j). The first wired circuit board 14 equipped with the preamplifier
IC 22 1s produced in the manner mentioned above.
The second wired circuit board 15 comprises a second insulating base
layer 27, a second conductor layer 28 formed on the second insulating base

layer 27, and a second insulating cover layer 29 formed on the second

25  conductor layer 28, as shown in FIG. 1. The second wired circuit board 15
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| engt hwi se front end portion thereof, for connecting with the second
-wired- circuit- board-side termnal portion 21 of the first wired circuit
board 14 and al so has a control-circuit-board- side termnal portion 5 31
formed at a | engthwi se rear end portion thereof, for connecting with the
control circuit board 4. In order to acquire the bonding strength, the
second wired circuit board 15 is provided with a stiffener board 34 bonded
to the second insul ating base |ayer 27 through an adhesive |ayer 33 to

cor r espondhdsn ol ﬁsfﬁlvbweg winchit -bogrdrsidei texminglr portion bddr dormedeat eani nal
portion 10 30 and control- circuit-board- side termnal portion 31. This
second wi rledgihiwisei tfronar cenkb gantibe ptledaced, fof orcomnenpihe, Wwytla thet hod
shown in FIG 4. First, the second conductor |ayer 28 of a netal foil or a

t hi n et alsecoiatirddBeRteRBREdisidd hesndiBhhogertah SNOWT ithe Flitst 4b@ed For
exanple, a 15 netal foil or a thin netal sheet of copper, nickel, gold,

sol der, orm&hhtouéaﬂdﬂ@aeﬁ{d HRY% R&s aS&ﬂltmrmwﬁt Bsg nd rg%%‘ilﬂﬁh [ yg) % 28- o

Pr ef er abl y, a copper foil is used for the secon uct or

pref er gbl eyt %@%Qsam e QHP%ﬁH pé)?—g@h taéréaﬁug" gcﬁnnaaeﬁ%wtﬁg fgss i

the range of pre era SecC

'; 2§3L§t coRahED i@%@ér B L i A bshe %Bélﬁggfe%%%rﬁs her) ng
nrcri o ger el ER %Et iis@o&ﬁ%e{f sl e Doasd Yebaplede

napht hal ate,  and ponV|n¥ chloride may be used for the 25 second
i nsul at i ng0 Hheesecapdr insnlating thaser lewer vy theough andadhesivatlangr Gidseo | ayer

27 of a predeterm ned
correspond in position to the first-wired-circuit-board-side terminal portion

10 30 and control-circuit-board-side terminal portion 31.

This second wired circuit board 15 can be produced, for example, by a
method shown in FIG. 4.

First, the second conductor layer 28 of a metal foil or a thin metal
sheet is prepared in this method, as shown in FIG. 4(a). For example, a

15 metal foil or a thin metal sheet of copper, nickel, gold, solder, or alloys
thereof may be used for the second conductor layer 28. Preferably, a
copper foil 15 used for the second conductor layer 28. It is preferable that
the second conductor layer 28 usually has a thickness in the range of
5-50 ¢t m, or preferably 9-35 £ m.

20 Then, the second insulating base layer 27 of a predetermined pattern
is formed on the second conductor layer 28, as shown in FIG. 4(b). The
second insulating base layer 27 i1s formed of synthetic resin, such as
polyimide, polyether nitrile, polyether sulfone, polyethylene terephthalate,
polyethylene naphthalate, and polyvinyl chloride may be used for the

25 second insulating base layer 27.
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pattern on the second conductor |ayer 28, the follow ng nethod may be
adopted, for exanple. The second insulating base layer 27 in the formof a
filmpreviously forned in a predeterm ned pattern is adhesively bonded to 5
a surface of the second conductor |ayer 28 through the adhesive |ayer not
shown, Alternatively, after solution of photosensitive resin, such as
solution of polyamc acid resin, is applied to a surface of the second
conductor |ayer, 28, the applied photosensitive resin is exposed to |ight,
devel oped, andFeifemimg theasewpd wsadatiys thasedeyen @i ofsalmeieterosised| ayer
10 27 is fornmed directly on the second conductor |ayer 28. The second

i nsul at i ngratterm baythe 2dcomid eophedet éaydmisd, pht tfollowien thetHodr g bo t hi s
manner. Then, an etching resist 32 is formed on a portion of the second

conduct or ddapeéd, IBr bRab@lé.or Thel sedind msRlATRE Bh5e M- ET7 BOLK ford bf Rattern,
15 as shown in FIG 4(c). The etching resist 32 may be fornmed in a known

ot hod us i Seetib I opieRlin { o ERRlfeq PR3t eheLliR1® BEARG: Ggnduct or

| ayer 28 exposed fromthe etching resist 3 et che chi ng

e SUE B gE Te kel Bl A0 PR AR LS 80 L1

etching resi st IS renoved nown" e hem ca

etching ( et chi r eel i . as_sh in Fl.G 4(e). The second
conductor\gﬁé‘félr‘ 2§TI§)§hP @p’ﬁgﬁ ?ﬁer asogﬁgalét 8?@%88%89%86 cTe%b‘%‘xi ﬁugﬁt figrn by
the sem -additive prﬁfess. Then, Lhe.secoqd | nsul ati cover. layer 29 of a
pr edet er micRRHIPL A ePAYagHE NG daTedins 1§ AR teofr eeisrlidgthe sepend
first-wired- circuit-board -side 25 termnal portion 30 and the control -
ci r cui t - b&aRgucter ﬁ@y% 44 ke aBpkied photosensitive gepiad i exporeds de dight,
insulatin% base | ayer 27 including the second

eveloped, and cured by heating, whereby the second insulating base layer

10 27 is formed directly on the second conductor layer 28. The second
insulating base layer 27 of a predetermined pattern can be formed in this
manner.

Then, an etching resist 32 is formed on a portion of the second
conductor layer 28 to be formed into a predetermined wired circuit pattern,

15 as shown in FIG. 4(c). The etching resist 32 may be formed in a known
method using dry film resist, for example.

Then, after the second conductor layer 28 exposed from the etching
resist 32 is etched by a known etching method, such as chemical etching
(wet etching), as shown in FIG. 4(d), the etching resist 32 is removed by a

20  known etching method, such as chemical etching (wet etching), or by
peeling, as shown in FIG. 4(e). The second conductor layer 28 is formed in
a predetermined wired circuit pattern by the semi-additive process.

Then, the second insulating cover layer 29 of a predetermined pattern
opened at its portions corresponding to the first-wired-circuit-board-side

25 terminal portion 30 and the control-circuit-board-side terminal portion 31
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conductor |ayer 28, as shown in FIG 4(0. For exanple, synthetic resin,
such as polyimde, polyether nitrile, polyether sulfone, polyethylene
tereplithal ate, polyethylene naphthal ate, and pol yvinyl chloride nay be 5
used for the second insulating cover layer 29, as is the case with the
second insulating base layer 27. For form ng the second insulating cover

| ayer 29 of a predeterm ned pattern on the second insulating base |ayer 27
i ncludi ng the second conductor |ayer 28, the follow ng nmethod can be

adopt ed, fisrfoemadpbe. tHe0 sétvmds énandtings bhed ilngerc @7Teindlagiarg 2Re i secbhié f orm
of afilmpreviously fornmed in a predeterm ned pattern is adhesively

bonded t 0 candutdorclayed Z8has SafeRdn CRITUStRr ,F@y@faxﬁﬁlé, hyeuREtiE hesadhesi ve
| ayer not shown. Alternatively, after solution of photosensitive resin,

such as sqlydhi OB QholyiRAi¥aBAyede! ThaiR, %ﬁlg'taﬂ?éﬂ Hhifohe? pUSEARACRL the

second conductor layer 28, 15 the applied osensitive'r n 1’s exposed

to light, tng, erghy. the .secqnd_i nsul ating
cover Iayetrgle%]éhlﬂgﬁaﬂg‘r %@gyeg?’i&ge&el ;h/ngﬁ%lﬁgeqsae%orpchy %lggﬁlaﬁﬁﬁﬂaﬁa?gylg er 27.
The second i | at i ng _cqv.er er 29.of a_predeterm ned ttern opened at
por t ofle diAeR abt Pt petebmanldiibeofrdaye 2. SR By e relhiheigeriTo: e
term nal portiorllltgﬁ]i(’) aﬁg 20 control -circuit -board- side term nal portion
31 is forABgulag asenlakpee’- A portion of the second conductor |ayer 28
exposed fromthe opening. corresponding to the first-wire d - circuit-
board -side tdfar feamipgribesiecand snsulabingsenvendayer 3P afi mgredetermingdr 29
serves as the first-wired- circuit -board- side termnal portion 30, and a
portion ofpatteen?®nsebenstconddinsubatihgybase? dagemp & dntlusking heheo mendmd)
corresponding to the 22 control- circuit- board- side term nal portion 31
of the seconductosulager 28, ccheefollowing method can be adopted, for example.

10 The second insulating cover layer 29 in the form of a film previously
formed in a predetermined pattern is adhesively bonded to a surface of the
second conductor layer 28 through the adhesive layer not shown.
Alternatively, after solution of photosensitive resin, such as solution of
polyamic acid resin, 1s applied to a surface of the second conductor layer 28,

15 the applied photosensitive resin i1s exposed to light, developed, and cured
by heating, whereby the second insulating cover layer 29 is formed directly
on the second insulating base layer 27. The second insulating cover layer
29 of a predetermined pattern opened at portions thereof corresponding to
the first-wired-circuit-board-side terminal portion 30 and

20  control-circumit-board-side terminal portion 31 is formed in this manner. A
portion of the second conductor layer 28 exposed from the opening
corresponding to the first-wired-circuit-board-side terminal portion 30 of
the second insulating  cover layer 29 serves as the
first-wired-circuit-board-side terminal portion 30, and a portion of the

25 second conductor layer 28 exposed from the opening corresponding to the
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| ayer 29 serves as the control- circuit- boa rd- side termnal portion 31.
Thereafter, the stiffener board 34 is adhesively bonded to the second

i nsul ati ng base | ayer 27 through the adhesive |ayer 33 to correspond in 5
position to the first-wired-circuit-board-side termnal portion 30 and
control - circuit -board -side termnal portion 31, to thereby produce the
second wired circuit board 15, as shown in FIG 4(g). The adhesive | ayer
33 is formed of epoxy adhesive for exanple and has a thickness in the
range of SeodBfdraitomt-boardexidepkemiddepationf #hef thxoss@dnd4nkslatiigadcef a

metal 10 foil, such as an alumnumfoil, a copper foil, or a stainless
foil, and lagﬁr 89 skiveddiete ddnttdlecifagBoffd-3eXAPmli AT poBtidnoz1.exanpl e. The
relay flexible wiring circuit board | is forned by connecting the first

W red -cl reul ThoRAR:S P sLiff bR BbaRP Bl A dHfhRlelf Hon3BAGBA R BngCi M CUI T

board 15 and the second- wr -circult -side termn portion 15

20 of Lhe shiapirith bade Sapeibl 8RB0 I ChERLGIE hldy A3 S hONRSA

.G 1,
For electric y tonnec t he -¢circeui t°- "Werni na
portion 30 of .the segond.wred circuit, bogrd,15 and the second-wired -
Err cut B ROSHiR 1 e iy e aetistborainds pistal ReBE 4 /8Nt boar d
14, the method ,shown jn FIG, 5 can be adopted, for exanple. 20 First, an
ani sot r opi Nk EIRCAY; oagdrade v ETahEal Bertiqn hhnse; thargby pprrfise; she he
second insul ating cover |ayer 29 of the second wiyed circuit board 15 at a
front end sseend ariredheireuit basaduth, s shewnanBlinddied albe adhesivedayee
openi ng corresponding to the first -wired -circuit-board -side termnal
portion 333 &s fetmed dfrepfox®. adijesive The exangde rapd hasoadibatkness2i abbesi ve
sheet 35" is fornmed of e.g. a thernosetting adhesive in which 23 netallic
parti cl es range &f 5p0 s aa, fandxhmpla t Thektiffeser bohltb34 anfenedd of a metal
10  foil, such as an aluminum foil, a copper foil, or a stainless foil, and has a
thickness in the range of 30-500 ¢t m, for example.
The relay flexible wiring circuit board 1 is formed by connecting the
first-wired-circuit-board-side terminal portion 30 of the second wired
circuit board 15 and the second-wired-circuit-board-side terminal portion
15 21 of the first wired circuit board 14 electrically, as shown in FIG. 1.
For electrically connecting the first-wired-circuit-board-side terminal
portion 30 of the second wired circuit board 15 and the
second-wired-circuit-board-side termanal portion 21 of the first wired
circuit board 14, the method shown in FIG. 5 can be adopted, for example.
20 First, an anisotropic conductive adhesive sheet 35’ 1s adhesively
bonded to the second insulating cover layer 29 of the second wired circuit
board 15 at a front end portion thereof including its surrounding area
around the opening corresponding to the first-wired-circuit-board-side

terminal portion 30, as shown in FIG. 5(a). The anisotropic conductive

25 adhesive sheet 35" 1s formed of e.g. a thermosetting adhesive in which
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10-50 u m for exanple. Then, the first netal substrate 16 of the first
wred circuit board 14 is press-bonded to the anisotropic conductive
adhesive sheet 35" in the 5 condition that the
second-wired-circuit-board-side termnal portion 21 is in alignment and to
correspond with the first-wired-circuit-board-side termnal portion 30,
thus connecting the first wired circuit board 14 and the second wred
circuit board }5 together, as . shown in FIG 5(b), After this manner, the
rel ay fl exngiadliGi pavicles rangi dispeased 1ands hasodudbirkaees cinn the rawmsge of
first-wired-circuit-board-side termnal portion 30 of the second wred
circuit bod}ya0ugmafes examplecond- wired- circuit-board-side ternminal portion
21 of the first wired circuit board 14 are electrically connected with each

ot her t hrough Then,ahiedfitst apétal cabstratd 16 ofidhe Sirvewshaletir@it bohfd U495 t he
relay flexible wiring circuit board 1 thus fornmed is for 15 exanple in the

condi tion grésybbidled he the Amilbtrepic ebiduitive aahdsiVedShedier BEnaly pREtT ON 11
of the suspension board with circuit 3 and the suspension-board-side

term ngl RBARItAh &aOlhd Bohl Wired ﬁ%ltcbéﬂﬁéldgqgﬁﬁbm&iﬁ%&&ﬁ%ebf% thcally

connected with each other through the connecting _ s shown in
uired cir ol i e gPRSRAAE, Sk Tael SRk PRt dg oo
wred oi r PSRl PO M SRRt khS TehnuchE ok Roetnd e
Connect ed thF e YERA cgTeugt PERIY IBomEsther oo e BBATbLorAlier The 25
magnetic head 2 is nounted on the nmagnetic-head-side term nal portion 12 24
of the sudBniasmenobhe) relayilexible viringgiveithoartk 1csmmeduced) wheteirs.
10  the first-wired-circuit-board-side terminal portion 30 of the second wired
circuit board 15 and the second-wired-circuit-board-side terminal portion
21 of the first wired circuit board 14 are electrically connected with each
other through the anisotropic conductive adhesive sheet 35'.
In use, the relay flexible wiring circuit board 1 thus formed is for
15 example in the condition in which the first-wired-circuit-board-side
terminal portion 11 of the suspension board with circuit 3 and the
suspension-board-side terminal portion 20 of the first wired circuit board
14 are electrically connected with each other through the connecting bump
13’, as shown in FIG. 1. The control-circuit-board-side terminal portion
20 31 of the second wired circuit board 15 has a connecting pad 42 formed by
plating for example.  The control-circuit-board-side terminal portion 31 of
the second wired circuit board 15 is connected with a connector 40 through
the connecting pad 42, and the second wired circuit board 15 is electrically

connected with the control circuit board 4 through the connector 40. The

25 magnetic head 2 is mounted on the magnetic-head-side terminal portion 12
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In this relay flexible wring circuit board 1, read signals and wite
signals to the magnetic head 2 are anplified by the preanplifier IC 22 on
the first wired circuit board 14 interposed between the suspension board 5
with circuit 3 and the control circuit board 4 when transmtted fromthe
second wired circuit board 15 to the control circuit board 4. In this relay
flexible wiring circuit board 1, the layer structure of the suspension
board with circuit 3 is forned by the netal substrate 5, the insulating
base | ayeroféhe ishepownenboerd mattecirgukidthbeghribalcannagtivpped 110 | ayer 8,
while also the layer structure of the first wred circuit board 14 is
formed by the I thsis rataplflaiblet watiag Idrcuih®ohid Sit, readusighhlgahdseriteyer 17,
the first conductor layer 18 and the first insulating cover layer 19. In

ot her wor dggndl§&oIheRBAEHEHC HRAAD Wrd Rnfhiifed by IndnshehfplifidStC Wy 64
circuit board 14 are substantially identical 1n layer structure wth each

other. 15 (bl g HEAURRDIRRES 10OKNAIRLANALCSH thd ERGHANGSS 1ALrd e

connection point between the first-wred-circuit-boar rm nal
portiop 11 of the. su .on rd Wi circuit 3 and th

suspengdi oﬁ“—”gfcl)a“'r1 %?uts ?’d%?&gflﬁi cr?élllgpoqpccl)lrr ull%o}rqmﬁf)(i c‘# Wh?g ?‘WEF“%‘*%@OH i ¢
board 14 to be, matched with e her. This can allow i nprovenent in
o gnal 1 SRETILER Srovik B 15 4o SbO ShaurpLiZg iR beRrafe wi i ng o rouit
board 1 having the first_and secaond wired cifycuit poards 14 and_ 15 even
t he suspensi o%nb@ﬁ gelgv flexblewining axgut bearsd 15 thedayes sfrygtrge ef thei t
board 1 are fornmed with fine pitch or high-frequency signals are
transni t t eguspensaon doped ayith| axguit 8 wi formedcby dlet misbalr substratee5s thest
conductor layer 25 18 of the first wired circuit board 14 is fornmed to
have t he samsilatingdb® Hyerubt theacorductandayér Tkmed shasinshdatingdoetor | ayer
7 of the suspension

10 layer 8, while also the layer structure of the first wired circuit board 14 is
formed by the first metal substrate 16, the first insulating base layer 17,
the first conductor layer 18 and the first insulating cover layer 19. In
other words, the suspension board with circuit 3 and the first wired circuit
board 14 are substantially identical in layer structure with each other.

15 This structure enables both characteristic impedances at the connection
point between the first-wired-circuit-board-side terminal portion 11 of the
suspension board with circuit 3 and the suspension-board-side terminal
portion 20 of the first wired circuit board 14 to be matched with each
other. This can allow improvement in signal transmission efficiency in

20 the relay flexible wiring circuit board 1 having the first and second wired
circuit boards 14 and 15 even the suspension board with circuit 3 and
relay flexible wiring circuit board 1 are formed with fine pitch or
high-frequency signals are transmtted.

In this relay flexible wiring circuit board 1, the first conductor layer

25 18 of the first wired circuit board 14 is formed to have the same wired
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board with circuit 3 by the sem -additive process. This can contribute to
a reliable matching of the characteristic inpedances. Also, in this relay
flexible wiring circuit board 1, the second 5 conductor |ayer 28 of the
second wired circuit board 15 is forned in a predetermined wired circuit
pattern by the subtractive process. This can prevent occurrence of
cracking or breaking of wire in between the first-wired-circuit-board-side
termnal portion 30 and the control-circuit-board-side term nal portion 31
of the secemtwii pettecnrand thitBnbsrapd ths qoodubtrweeer t'hef she fsiispensiboar ds 34
arranged at both lengthwi se end portions of the relay flexible wiring
circuit bododrd)witkrhteuitng byotlth sdthexdfitive prockss. adbhisi @ cdrtribhits tbel ay
flexible wiring circuit board 1, the netal substrate 5 of the suspension

board wi th Cidlablé mht@Rthd SetHel dhdirafREBtic ikfpeldebsate 16 of the first
wired circuit board 14 are substantially equal in thickness to each other;

the insulating @g@e iha?fﬁfs Q'e%{/y E)t{fi@%iﬁlés%'?ﬁ{é)rbir&ﬁﬁrgoﬂdt h C.}{éw%:tcgﬁdand the

first insulating base layer e first” wred circui't boar are

subst apt L?lc%)ﬁdﬁ&%?l laixira]r %i ﬁi‘ Pke Sse%é)%(f %i?e(? tc?chn% %Qg%tﬁ ésl ?grlljtllg?& hrﬂn?r&fgrﬂl g

| ayer e suspensi on board "w CliTCui |

cover layer 19 of the,fi.rsf wred circuit board 14 are substaptially equal
1 Thi clnedueesebmench ERt cifhit Ratrd fob (RO AEPIBCHEe FratRe. TBT GoR o

mat chi ng of the characteri sctmj C i edances.aagn this relay flexible wiring
circuit bodFevent woseusrepes ofi cerckingcor ¢ bregking of Wy Be hespieen the an

alternative nmethod shown in FIG 6 for 25 exanple. 26 First, the first
met al substirat®wingl-¢iscwtdeardgrden t Hesmapahod pogtions t B8 and  the

control-circuit-board-side terminal portion 31 of the second wired circuit
10 board 15 (or between the stiffener boards 34 arranged at both lengthwise
end portions of the relay flexible wiring circuit board 1), ensuring good
flexibility.
In addition, in this relay flexible wiring circuit board 1, the metal
substrate 5 of the suspension board with circuit 3 and the first metal
15 substrate 16 of the first wired circuit board 14 are substantially equal in
thickness to each other; the insulating base layer 6 of the suspension
board with circuit 3 and the first insulating base layer 17 of the first
wired circuat board 14 are substantially equal in thickness to each other;
and the insulating cover layer 8 of the suspension board with circuat 3 and
20 the first insulating cover layer 19 of the first wired circuit board 14 are
substantially equal in thickness to each other. This can also contribute
to the reliable matching of the characteristic impedances.
In this relay flexible wiring circuit board 1, the first wired circuit
board 14 may be formed in an alternative method shown in FIG. 6 for

25 example.
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case descri bed above, as shown in FIG 6(a). Then, the first insulating
base layer 17 in the formof a predeterm ned pattern is fornmed on the first
netal substrate 16, as is the case descri bed above, as shown in FIG 6(b).
51n the method illustrated in FIG 6, the opening need not be fornmed in
the first insulating base |layer 17 at a portion thereof corresponding to
the second wired- circuit- board-side termnal portion 21. Then, after
formng the first thin conductor film 24, which serves as the ground

| ayer, is fornEdsbihedirst mefal pubstrate Hej1vprvaregén this nethdd aslie thane
manner as in the case described above, as showmn in FIG 6(c), the first

pl ating resisgtde@Bbbed flmvepasoshavpant FB@d. éfak hd'Henm, sthet first nondadhgr film
24 corresponding to a reversed portion of the first conductor |ayer 18

form ng pdrdsedayef 17ha thanfer@dof 4 préditefdifedPaLICIn 3§ fdrmddBn GRS Hirst
descri bed above, as shown in FIG 6(d). Thereafter, the first electrolytic

15 pl at ed thaydsubBtrate 19, MGishheadR6t dkwbibg dodbi RY sﬁe“&ﬁgbfﬁmsteag]ﬁi n

conductor film 24 exposed fromthe first plating resist 2 in the same

manner 5as Ihr‘thetﬁ%tl?&fﬁlz ?&feidbi%dFﬁgpgetheaé&eﬁg\%Bﬂ}xéeﬁ f&t&%g(grﬁ%%d Trﬁ‘%ﬂ% ;26

first plating resis 5b 1's renpved by a etchin Suc

chem cal I .ng) ,q~-0r. b eelin as. i s the case descri bed
above, asqir%gv%n%g?lﬁ(tﬁf%bg%qgggg ]'FﬁgF e%f Oéﬁontﬁgr??# 5?"??5??‘?“@85&(?0?%‘? film
24 on which the first. plating, resjst .25b was forned is also renoved by a
nown et cRERPARBEIRSCISeRIA PRRrd sifini TNl BRTIRY Chet et ohi ng), as shown i n
FIG 6(g). The_first_ copductor_  |layer 18 conprising the first thin
conduct or fi | e GHEET, ETHRE She fgx%é&%mvdectgréﬂw 2daydichgerves a8 ned by
this sem -additive process. 25 Then, the first insulating cover |ayer 19 of

a predet ethe ier@updt layen 7 formeetk @natheyfirst dnsulptiagebase dayarspriai the t o t he

suspensi on- boar d- si de
10 same manner as in the case described above, as shown in FIG. 6(c), the

first plating resist 25b is formed on a portion of the first thin conductor film
24 corresponding to a reversed portion of the first conductor layer 18
forming portion of the same 24, in the same manner as in the case
described above, as shown in FIG. 6(d). Thereafter, the first electrolytic
15 plated layer 26 is formed by electrolytic plating on the first thin conductor
film 24 exposed from the first plating resist 25b, in the same manner as in
the case described above, as shown in FIG. 6(e). Then, the first plating
resist 25b is removed by a known etching method, such as chemical etching
(wet etching), or by peeling, as is the case described above, as shown in FIG.
20 6(). Thereafter, the first thin conductor film 24 on which the first plating
resist 256b was formed is also removed by a known etching method such as
chemical etching (wet etching), as shown in FIG. 6(g). The first conductor
layer 18 comprising the first thin conductor film 24 and the first
electrolytic plated layer 26 is formed by this semi-additive process.

25 Then, the first insulating cover layer 19 of a predetermined pattern
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termnal portion 20 and the ICside termnal portion 23 is fornmed on the
first insulating base layer 17 including the first conductor layer 18 in
the same nmanner descri bed above, as shown in FIG 6(h). Thereafter, a 5

t hrough hol e 38 extending through the first insulating cover |ayer 19, the
first conductor layer 18, the first insulating base |ayer 17 and the first
netal substrate 16 is fornmed at a | ocation corresponding to the

second-wi red-circuit-board-side termnal portion 21, as shown in FIG 6(i).
It has a dipemedeatoporians GheredfSemfrespdndifdgetot hheugisgeslsioBBoamhside f or med
10 by a known nethod, such as drilling, punching, or etching. Preferably,

t he througlerinhel 88rtien 20r aedl the heideoldrfithal poRAGIE23 isTh@nddSsh @heng
cover layer 19 is previously forned to have a pattern having an opening of

a | arger o AERSAIANIANbASE 1ifEroVDindiale Bhe FirkStondidor LARSE: 18 LH]EENT ough

hole 38 is fornmed to extend through the Tirst conductor |dyer 15 18, the

first insulghl aggﬁﬁ dé%fibed / aBok tE_Te éﬂo | )igeﬁgvf Zéé@ trahe. d9q0y Lhe

nmet hod nenti one ove, as shown 1A er, "a connécti ng pad
41 is f.or .y th -si.de .t erm nal ortion 23 | at i f or, exanpl e and
then t Re [)EEI gg‘ﬁ%nlf' e eets gI %tgﬁdlllg Ugthe eoﬁr %Hé‘SP‘é%T%SOYe& ' ﬁﬁllgpzﬁ?i on 23
t hrough t onnect j ng, pad , ,20.as shown .n FIG 6(j)._The fjrst wred
circuit b Cfﬁ'%élﬁ o Srv&%ht}{%grs';pll‘éﬂ'ﬁgppgi base tayes 17 ‘}ﬂ‘b(ﬁh% Stn this
manner. Then, the relay flexible wiring circuit board | is produced by
connect i ngnetid ubstrafe r 4§ dpr defimedoat d a1doeatian f eerrespandingt ke $heond
wired circuit board 15 by the nmethod shown in FIG 7 for exanple. 25 First,
an adhesi secendeiirab cmavitipaad-sife temained mogtipo i,y slowihdn A Gpeii. ng of
t he second insul ating cover |ayer 29 is adhesively bonded to the
It has a diameter of e.g. 0.2-0.5mm ¢. The through hole 38 can be formed
10 by a known method, such as drilling, punching, or etching.
Preferably, the through hole 38 is formed in the following manner.
The insulating cover layer 19 is previously formed to have a pattern having
an opening of a larger diameter than the through hole 38, first, and, then,
the through hole 38 is formed to extend through the first conductor layer
15 18, the first insulating base layer 17 and the first metal substrate 16 by the
method mentioned above, as shown in FIG. 6().
Thereafter, a connecting pad 41 is formed in the IC-side terminal
portion 23 by plating for example and then the preamplifier IC 22 is
mounted on the [C-side terminal portion 23 through the connecting pad 41,
20 as shown in FIG. 6(j). The first wired circuit board 14 equipped with the
preamplifier IC 22 is produced in this manner.
Then, the relay flexible wiring circuit board 1 is produced by
connecting the first wired circuit board 14 thus formed with the second

wired circuit board 15 by the method shown in FIG. 7 for example.

25 First, an adhesive sheet 35 having an opening corresponding to the
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second insulating cover layer 29 of the second wired circuit board 15 at a
front end portion thereof including its surrounding area around the
openi ng corresponding to the first -wired -circuit- board- side term nal
portion 5 30, as shown in FIG 7(a). Then, the first netal substrate 16 of
the first wired circuit board 14 is press-bonded to the adhesive sheet 35
in the condition that the through hole 38 of the
second-wired-circuit-board- side termnal portion 21 is in alignnent and

t o corr esppeding bh thd eeddndsinswlateéngl coveri lagar 29 ibcattaspicde bbadednaithal
portion 30, thus connecting the first wired circuit board 14 and the

second W reedod iasilhtigasdiet JayOOeh hdrthasseebaMwired ifeuit’ bokd 15Theseaf ter,
solder creamis filled in the through hole 38 and sol dered by refl ow

sol dering génif Ul Ho2AbACEh&ERAPSHANENRONHS QA BAgSAAM drdunll Ehe 7(C) -
After this manner, the relay flexible wiring circuit "board 1 is 15

pr oduced | | = = CLS U L - 1Sk m_nal tion 30
b “the sechanti sfendrding fihe s EWEHl iz Bl SUP Gy hRAT PSR | OF, O
side termpal portio the first wired circuit board 14 are
el ectri caln“;l(g as@@ﬂﬂ@c‘tnengf{%ﬁ ?%)'each ot her through the sol der connecting
portion 39. In this.relay flexibje wiri cirquit board | .as we|l, .since
the 20 susperr}gli“ﬁh tbﬁgl}r&¥ﬁ*ftﬁi(é}‘ Hapte éggﬁafl? ﬁéstrw W?‘EH%E?F{:&WS boar d
14 are substantially identical in |ayer structure w th each other, both
char act eri §rees b e dbe sadbepivecshasd 1 o theicendyaemdhat the thrpugh
-wired-circuit- board- side term nal portion 11 of the suspension board
wi t h circuihole 38ndf the ssoepdmarehcirpadripardiside terminedl pptan &1 R0imf t he
25 first wired circuit board 14 can be matched with each other. This can 29
al | ow i nmpr aligmerenti ramsl gtal cdrrespomids svgh ahki dirstreyiredrcirheitrladard-didexi bl e
10 terminal portion 30, thus connecting the first wired circuit board 14 and
the second wired circuit board 15 together as shown in FIG. 7 (b).
Thereafter, solder cream is filled in the through hole 38 and soldered
by reflow soldering to form a solder connecting portion 39, as shown in
FIG. 7(c). After this manner, the relay flexible wiring circuit board 1 is
15 produced wherein the first-wired-circuit-board-side terminal portion 30 of
the second wired circuit board 15 and the second-wired-circuit-board-side
terminal portion 21 of the first wired circuit board 14 are electrically
connected with each other through the solder connecting portion 39.
In this relay flexible wiring circuit board 1 as well, since the
20 suspension board with circuit 3 and the first wired circuit board 14 are
substantially identical in layer structure with each other, both
characteristic impedances at the connection point between the
first-wired-circuit-board-side terminal portion 11 of the suspension board

with circuit 3 and the suspension-board-side terminal portion 20 of the

25 first wired circuit board 14 can be matched with each other. This can
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wiring circuit board I having the first and second wred circuit boards 14
and 15 even for fine pitch of the suspension board with circuit 3 and rel ay
flexible wiring circuit board | are forned with fine pitch or

hi gh-frequency 5 signals are transmtted. Exanples While in the
followi ng, the present invention will be described in further detail wth
reference to Exanpl es and Conparative Exanple, the present invention is
not limted to any Exanples and Conparative 10 Exanple. Exanple 1 1)

Pr oduct i on adlowFimproweiment o signal thensmiskidn efficieptyain shbaktat deafble
stainless foil having thickness of 25 g in was prepared (Cf. FIG 3(a)).
Then, af t ewislgutiraiit doapdlyhaviagahiedfirf i ¥@®ndbvirednit@dt beagdsvaf ace of
the first netal substrate, the applied resin was exposed to |ight and

devel oped and Iﬁ‘@i}éﬁfdﬁffiné piRd dMhBadishBAsioh 188 Ywit R HIGH ngtdhfefxégé rst

i nsul ati ng base | ayer of polyimde having thickness of 10 tt mo

Cecond - wi o ryEiik ARANERRLd 1 AETOLARY WIEh e pEGHHFRERN BelRehty " Frcr,

a thin.chrogmum filmhavi.ng it hi ckness of 300A and a thin copper film
havi ng®t hi Sl afs tisdt

R ﬁé sequentially formed on the entire area of
the first insulating base | ayer by uttering, thereby formng a first
thin conductor film which serves as"&GPdihd | ayer (Cf FIG 3(c)). 25
Thereafter, a first plating resist was fornmed on_a portion_of the first
thin 30 conduc¥éilefin ﬁheoﬂo(ﬂéypa&d the rrgsent ayvandaen ok bgndegeriber pt
conductor | ayer

further detail with reference to Examples and Comparative Example, the

present invention is not limited to any Examples and Comparative
10 Example.
Example 1
1) Production of First wired circuit board

A first metal substrate of stainless foil having thickness of 25 1 m was

prepared (Cf FIG. 3(a)). Then, after solution of polyamic acid resin was
15 applied to a surface of the first metal substrate, the applied resin was

exposed to light and developed and thereafter cured by heating, thereby

producing the first insulating base layer of polyimide having thickness of

10 &+ m of a predetermined pattern opened at a portion thereof

corresponding to the second-wired-circuit-board-side terminal portion (Cf.
20  FIG. 3(b)).

Then, a thin chromium film having thickness of 300 Aand a thin
copper film having thickness of 800 A were sequentially formed on the
entire area of the first insulating base layer by sputtering, thereby forming
a first thin conductor film which serves as a ground layer (Cf. FIG. 3(c)).

25  Thereafter, a first plating resist was formed on a portion of the first thin
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formng portion of the same (Cf. FIG 3(d)). Then, a first electrolytic

pl ated | ayer of copper having thickness of 10 [err]mwas fornmed by

el ectrolytic copper plating on the first thin conductor film exposed from
the first 5 plating resist (CF. FIG 3(e)). Thereafter, the first plating
resist was renoved by the chemcal etching (Cf. FIG 30)). Then, the first
thin conductor filmon which the first plating resist had been fornmed was
al so renoved by the chemical etching (Cf. FIG 3(g)). The first conductor
| ayer corfndsiciy filne corresponding tognthyersnd pottmrania ffivet omdutctet bayterol yti c
plated 10 |ayer was formed by this sem -additive process. Then, after

sol uti on dbripony grirtioacotl thessameaCfagfilG.ed(dh aThenf acéiref elédieoliticst

i nsul ating base 1 layer including the first conductor |layer, the applied

resin was plapakkder of coghr lendngdenalkored ofnd 16xr safddhed By @ dyolyhigat i ng,
t hereby producing the first insulating cover |ayer of polyimde 1% havi ng

thi ckness ¢apper iplatifigObn At FHEE AT ARG IO RIPEL AR EhO st ! NeT eOf

correspondi ng to the suspension-board-side termnal "portion : e
| o1 | SIGraS (€D. 0, 5, S BhERRTRAl bR LSl °hakS o
Lorm el ROELR MO SRL L £ Rk, 2 Ot e B e
TR BB BT R RS040 b ! Bttt 25
circuit board A.secqnd conductor |ayer of rolled copper foil having
Chi ckness F8mored by %%ﬂﬁ?&fﬁl&%é%@lﬁﬁ ). 4(The) firstiremdugtardeyad
i nsul ati ng base | ayer of 31 polyimde filmhaving thickness of 25 u in was
adhesi vel oBPEHaEE tthet figst thin conductor film and the first electrolytic plated
10 layer was formed by this semi-additive process.
Then, after solution of polyamic acid resin was applied to a surface of
the first insulating base 1 layer including the first conductor layer, the
applied resin was exposed to light and developed and thereafter cured by
heating, thereby producing the first insulating cover layer of polyimide
15  having thickness of 34 m of a predetermined pattern opened at portions
thereof corresponding to the suspension-board-side terminal portion and
the IC-side terminal portion (Cf. FIG. 3(h)).
Thereafter, a portion of the first metal substrate corresponding to the
second-wired-circuit-board-side terminal portion was chemically etched (Cf.
20 FIG. 3(1)). Then, a preamplifier IC was mounted on the IC-side terminal
portion through the connecting pad, thereby producing the first wired
circuit board equipped with the preamplifier IC (Cf. FIG. 3(}).
2) Production of Second wired circuit board

A second conductor layer of rolled copper foil having thickness of 18 1

25 m was prepared (Cf. FIG. 4(a)). Then, a second insulating base layer of
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second conductor |ayer through an epoxy adhesive |ayer having thickness of
15is m(Cf. FIG 4(b)). Thereafter, an etching resist of a dry filmresist
was formed on a portion of the second conductor |ayer to be forned into a 5
predetermned wired circuit pattern (Cf. FIG 4(c)). Then, after the second
conductor | ayer exposed fromthe etching resist was etched by the chem cal
etching (Cf. FIG 4(d)), the etching resist was renoved by the chem cal
etching. The second conductor |ayer was fornmed in a predeterm ned wred
circuit padlpmideyfithechaemg- thidknésseoh 2b¢emswasf adis@els (lgydedi@o Then, the
second insulating cover layer of a polyimde filmhaving thickness of 25a
m of a pr esedrd ebnddctpatlhpentiopaphdantepoks glliekivenBiyee dixviapahdtlagsto t he
first-wired-circuit-board-side termnal portion and the

contr ol - cigfchy jt nb0@f. dFIg3. dgb))er MhrabafRer, tir0Btch@ss 2EK1S6bF 8 IryPRNHads1@ t he
second conductor |ayer through an epoxy adhesive |ayer having thickness 15

O 12 TP L oG SBL on OGRS LB o 1
vase | ey lpb S gPRRINGERAiokte, BT SRRl ™

correspond I n posl -w ted
ortion and 20 control -circuit-bqgard-side termn nal rti.on,, respectively,
Pher cby orOBABFEE Loy frodmstil o ABg CLrbig ReSlrbarar plepedpihe,chbmioay) ' ¥

Production of Flexihle wiyed junction circuit board An ani sotropic
conduct i v@tté!&%sf@%bé%eﬂ{dﬁhvéhege*zWWrr@§1§t vaggepoyedyhy @)&h@lﬁway bonded
to the second insul ating cover |ayer of the second 25 wired circuit board
produced ietching. mdmecsecead epndacion baxar wes formeshin amaedoteyorned wiredr eof
including its surroundi ng area around the opening

circuit pattern by the semi-additive process (Cf. FIG. 4(e)).

10 Then, the second insulating cover layer of a polyimide film having
thickness of 25/t m of a predetermined pattern opened at its portions
corresponding to the first-wired-circuit-board-side terminal portion and the
control-circuit-board-side terminal portion was adhesively bonded to the
second conductor layer through an epoxy adhesive layer having thickness

15 of 151 m (Cf. FIG. 4(f)).

Thereafter, stiffener boards of aluminum having thickness of 100 4t m
were adhesively bonded to the second insulating base layer through the
epoxy adhesive layer having thickness of 25 4 m to correspond in position to
the first-wired-circuit-board-side terminal portion and

20  control-circuit-board-side terminal portion, respectively, thereby producing
the second wired circuit board (Cf. FIG. 4(g)).

3) Production of Flexible wired junction circuit board

An anisotropic conductive adhesive sheet having thickness of 40 4t m

was adhesively bonded to the second insulating cover layer of the second

25  wired circuit board produced in the manner described above at a front end
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corresponding to the first -wire d- circuit- board -side term nal portion
(Cf, FIG 5(a)). Then, the first netal substrate of the first wired
circuit board was press-bonded to the ani sotropic conductive adhesive
sheet in the 5 condition that the second -wired -circuit -bo ard- side
termnal portion was in alignnent and to correspond with the
first-wired-circuit -board- side termnal portion, thereby producing the
relay flexible wiring circuit board (Cf. FIG 50). Exanple 2 10 1)

Pr oduct i orPation; rtderedfy énacledingi itsbsartbuading saremt atowubstheat epefing
stainless foil having thickness of 25 g mwas prepared (Cf. FIG 6(a)).

Then, aft eorsmpohdorg ab fied fast-evised dirceitiboardsid@peringflal QoatisH! {@ce of
the first netal substrate, the applied resin was exposed to |ight and

devel oped Jetd 3(aPr edftedy the'fRdt Wethatibo@atd BEIRDYirdEwifcA0MELNY btoQ?df i rst
a

I nsul ati ng base | ayer of pol yi m de having thickness of 10 tt in o

predet er myped yg%é'ﬁéﬂdé@tﬁi 1 eGan‘?@troéﬁEe&rHﬁlchQEn?ﬁﬂé 0N Usrﬂefekl %iﬂé ng

t hi ckness of OA and a t copper 11l mhaving I Cknéss 0 Wwer e

sequenti al h ntira_ area, of the. first .insul at.ing base | ayer
by sput%t ercll)}r%(gi{ti)c{ Eer%‘ﬁ?“% Sgcr(ﬁn?g&%%agﬁurl f% O?ﬁ(li]ﬁldfo%&f]’d%f pf’?‘i"fﬁ‘ FtH serves
as a ground. |ayer (Cf, EIG 6(c)).., Thereafter, a first plating resist was
formed on ailgi%]}/‘fl?tona%q e cf’}"i(’?%’z"?(ﬂﬂ i oﬁgﬁctﬁfﬁt W’F‘?HSEB'FVEMQI% to a
reversed portion of a fiyst _conductor |ayer, forning partion of the same
(Ct. FIG Q%’(‘B)‘)aﬁ PaTEiPn, éfl?‘l'etbé’tp@%é‘ﬁl}g)ﬂ% relaypflesmible wagisg arcudbppard havi ng
t hi ckness ,of 10 2‘-1 mwas forned by electrolytic 25 copper plating on the
first thi $CEFHGRAED-film exposed fromthe first 33 plating resist (CF.
FIG 6(e)). Thereafter, the first %gatiqg resi st was

xample 2

10 1) Production of First wired circuit board

A first metal substrate of stainless foil having thickness of 25 4 m was
prepared (Cf. FIG. 6(a)). Then, after solution of polyamic acid resin was
applied to a surface of the first metal substrate, the applied resin was
exposed to light and developed and thereafter cured by heating, thereby

15 producing the first insulating base layer of polyimide having thickness of
10 2 m of a predetermined pattern (Cf. FIG. 6(b)).

Then, a thin chromium film having thickness of 300 Aand a thin
copper film having thickness of 800 A were sequentially formed on the
entire area of the first insulating base layer by sputtering, thereby forming

20  a first thin conductor film which serves as a ground layer (Cf. FIG. 6(c)).
Thereafter, a first plating resist was formed on a portion of the first thin
conductor film corresponding to a reversed portion of a first conductor layer
forming portion of the same (Cf. FIG. 6(d)). Then, a first electrolytic
plated layer of copper having thickness of 10 # m was formed by electrolytic

25 copper plating on the first thin conductor film exposed from the first
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renoved by the chem cal etching (Cf. FIG 60)). Then, the first thin
conductor filmon which the first plating resist had been forned was al so
renoved by the chem cal etching (Cf. FIG 6(g)). The first conductor |ayer
5 conprising the first thin conductor filmand the first electrolytic
plated |ayer was forned by this sem -additive process. Then, after
solution of polyamc acid resin was applied to a surface of the first

i nsul ati ng base | ayer i ncludi n% the first conductor layer, the applied
resin was RRpogetesist (CHhiFiad 66kel Bpereaftat, tther Sastt plating ewsby #@s
heati ng, thereby groduci ng the first insulating cover |ayer of polyimde
havi ng t hirekrmesd bf theamhemiealpetrdaner (GfnddGhas(idr n ThxanechatfiRer fhigns

t her eof corresponding to the suspensi on-board-side term nal portion and

the | G si dentiactornfim par ihich (K& firkt Blat®hdrbsist hadesddrefornfed WaQUgRo ol e
having a dianeter of 0.5mm[err] extending 15 through the first 1nsulating

cover | aygemdvid Byl fifd cw%@re%hihgxe&w Ft@ge@f.stfrhé Ary! (,%tnidrﬁ%t&a% ek AY €T

and the first netal substrate was Tornmed a “portion correspondrng to the
secondsut efiyidiRyl BRI Sl LR 4 B Rt BBl iitedor 1 on
boar d_equi BRaa it (HR AL s BB PARRNE RIBReE G 6(1)) . 2) Product on of
care manner  ag B ABETPIGtEn D pORREBIAG BTt YPe dPRLEAPrLBITaRe o on
circuit board_25 An adhesive sheet of acrylic adhesive having thickness of

25 am was the Brtemrsidatingohareg laven peclyding dhenfmstacomdudor dayeny the of t he

second wred_ ) i
applied resin was exposed to light and developed and thereafter cured by

10  heating, thereby producing the first insulating cover layer of polyimide
having thickness of 3 m of a predetermined pattern opened at portions
thereof corresponding to the suspension-board-side terminal portion and
the IC-stde terminal portion (Cf. FIG. 6(h)).

Thereafter, a through hole having a diameter of 0.5mm ¢ extending

15 through the first insulating cover layer, the first conductor layer, the first
insulating base layer and the first metal substrate was formed at a portion
corresponding to the second-wired-circuit-board-side terminal portion (Cf.
FIG. 6(1)). Thereafter, a preamplifier IC was mounted on the IC-side
terminal portion through a connecting pad, thereby producing the first

20  wired circuit board equipped with the preamplifier IC (CF. FIG. 6()).

2) Production of Second wired circuit board

A second wired circuit board was produced in the same manner as in
Example 1.
3) Production of Flexible wired junction circuit board

25 An adhesive sheet of acrylic adhesive having thickness of 25 2 m was
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circuit board produced in the manner described above at a front end portion
thereof including its surrounding area around the opening corresponding to
the first -wired-circuit -board -side termnal portion (Cf. FIG 7(a)).
Then, 5 the first metal substrate of the first wired circuit board was
press-bonded to the adhesive sheet in the condition that the through hole
of the second -wired -circuit-board- side termnal portion was in
alignment and to correspond with the first-wired- circuit-bo ard- side
terninal puthesorely beaded o theseeend masulatiagever haydri ofsthevsacedd oviredi t
board and the second wired 10 circuit board (Cf. FIG 7(b)). Thereafter,
sol der cr earmubbodid preduced iiehe maugr desceibaddbsot deneffonbynd pbkvn
soldering to forma sol der connecting portion, whereby the relay flexible

Wi ring ci therdofiaaluding stspieesaetinghaetistotng thé iopshini éde§idiihk toboar d-
side termnal portion of the second wired circuit 15 board and the

second- Wi 1§ e Ofirdt e tcircRPRbShrdSside se%{ﬂefgmvam!ptoﬁﬁaﬁi@t ®GE hﬂﬁi)i. I $tpe i T ed

circuit board were electrically connec each other through the

S0 ot 5 RSB BBy RIPORANT ORIy S S R A
! © 1SR SRRARE Ml hlbE B MIC R ERRR s R,
Cervi ng adepmst Siesdkhpuonss aide FRP TS RRGOTOAE A LB folh Bnc. of
;[Mh![ﬁ L?nggg}ésggng %Vel(g 'thg ?irsEt\:/'?vlill'Je%t'(i:i(lj'(r:]ui%ﬁ)oéld'zgcﬁedyeﬁgiggl ?}Lrt?g:,pt%r:aieia]?; board
connecting together the first wired circuit board and the second wired
10  circuit board (Cf. FIG. 7(b)).
Thereafter, solder cream was filled in the through hole and soldered
by reflow soldering to form a solder connecting portion, whereby the relay
flexible wiring circuit board was produced wherein the
first-wired-circuit-board-side terminal portion of the second wired circuit
15 board and the second-wired-circuit-board-side terminal portion of the first
wired circuit board were electrically connected with each other through
the solder connecting portion.
Comparative Example 1
Only the second wired circuit board not connected with the first wired
20  circuit board in Example 1 was prepared as a flexible wired junction circuit
of Comparative Example (however, this type 1 was equipped with the
preamplifier IC and provided with the first-wired-circuit-board-side
terminal portion serving as the suspension-board-side terminal portion:

any known one of this type may be used).

25 Ewvaluation
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A nmetal substrate of stainless foil having thickness of 25 g mwas

prepared (Cf. FIG 2(a)). Then, after solution of polyamc acid resin was
applied to a surface of the netal substrate, the applied resin was exposed
5 to light and devel oped and thereafter cured by heating, thereby producing
the insul ating base |ayer of polyimde having thickness of 10 g ni of a
predeterm ned pattern opened at a portion thereof corresponding to the
first -wr -circuit -poard -side termnal portion (Cf. FIG 2(b)). Then,
a thin chrﬁgﬁ{?%i\“ﬂlpﬁ\q{ sRgnERnAGdvish cBoart and a thin 10 copper film
havi ng thi ckness of 800A were sequentially fornmed on the entire area of

t he insul ati ngAbmesal gubstrate of wtamdessy foil Heneby thickresg o 26him wasduct or
filmwhich serves as a ground |ayer (Cf FIG 20). Thereafter, a plating
resi st waprepanat (Gfi BlGho2ia)on THer, heftéhislueiondshelfaniit |48 E E&i@SRARdi ng to
a reversed portion of a conductor |ayer formng 15 portion of the sanme (Cf.

FIG 2(d))applitdnto asuefRetdfahktinetdl AlldradY ehe abpli i jckness
of 10 IL in was fornmed by electrolytic cl(;ppgr %I gpilﬁg%gfﬁl 9%\5; ‘%Bﬁ]lotrs{ga

conductor thilightexmAedelobl et i RL g ch?é%if})&tlﬁee t%: Itﬁer([glg e%%%hﬁcgin% of

Thereafter, the plating resist was renoved m ca

FI G 20. : -1 hi 0 t F ). m. l.ch 1he pl ati esi st. had 20
been forngggal/élgha é%é]rlghn‘s%vghg}é y&{ Rte)hlé eliringca vig cﬂ}"ﬁ e(séf Ogﬂ@{“?{gﬂfﬁ The
conductor | I _cQ | Si the thin,conductor filmand the electro]ytic

pl ated | afé'?&%e\t/ggmflgg‘iré]c?tg%"t ﬂP%n%der"i'it-%dmr?‘lOPeﬂi:ﬂIS EglﬁreW@ngf tetheol ution
of pol yam ici.d resin was applied to surface of t I nsul ating base

| ayer inc|5|§8€W&%&H&Bﬁ%@f&sﬁ%‘%mm@ﬁeom E@fi FrIQSiQ:g]%)QS was exposed to
i ght and deve| oped and thereafter_cured by beating, 36 thereby producing
the insul ati nglleea thap thrgmipm \film haviag i thicknsisskofe880 Aand "a thin

10 copper film having thickness of 800 A were sequentially formed on the

entire area of the insulating base layer by sputtering, thereby forming a

thin conductor film which serves as a ground layer (Cf. FIG. 2(c)).

Thereafter, a plating resist was formed on a portion of the thin conductor

film corresponding to a reversed portion of a conductor layer forming

15  portion of the same (Cf. FIG. 2(d)). Then, an electrolytic plated layer of

copper having thickness of 10 2 m was formed by electrolytic copper plating

on the thin conductor film exposed from the plating resist (CF. FIG. 2(e)).

Thereafter, the plating resist was removed by the chemical etching (Cf.

FIG. 2(f)). Then, the thin conductor film on which the plating resist had

20 been formed was also removed by the chemical etching (Cf. FIG. 2(g)).

The conductor layer comprising the thin conductor film and the electrolytic
plated layer was formed by this semi-additive process.

Then, after solution of polyamic acid resin was applied to a surface of

the insulating base layer including the conductor layer, the applied resin

25 was exposed to light and developed and thereafter cured by heating,
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of 3 u mof a predeterm ned pattern opened at a portion thereof
corresponding to the magnetic-head-side termnal portion (Cf. FIG 2(h)).
Thereafter, a portion of the metal substrate corresponding to the 5
first-wire d -circuit -board-side term nal portion was chem cally etched
(Cf. FIG 2(i)). Then, the magnetic head was nounted on the nmagnetic
-head- side term nal portion through the connecting pad, thereby producing
t he suspension board with circuit equipped with the nagnetic head (Cf FIG
20)). 10 Nbasehepeoduwmigthanssulatingt dover hapectasfoen]Gmh der hdvingsthidoa:skor med
on the suspension-board-side terminal portions in the flexible wred

junction aifr Quist m obf ExapideseramichedCompeurat iopenbdampl . pbition ttherddfexi bl e
wired junction circuits of Exanples and Conparative Exanple were

el ectri Ca'do)‘re%gﬂﬂ&ﬁ‘lgeﬁb i hfAgndfcHéanengh @&m@ﬂ gﬁrﬁ’bﬁ RCei FRYI S@)) hus

produced via the solder bunps, respectively. Th e characteristic

char act or i ?ffl@?‘gn*ﬁ%?%nﬁg‘:%%fﬁbfgﬁbféﬁ"é ”‘%?%EEPLF‘Q‘?. e i“QﬁnéE?.h on
Fesul {8 o E R iy g RSN o PRI e (G

D! Tt CoNNGGHL oA L oL LSl G BBk L8000, BRI, 26850

magnetic-head-side terminal portion through the connecting pad, thereby
producing the suspension board with circuit equipped with the magnetic
head (Cf. FIG. 2G)).
10 Measurement of characteristic impedance
Solder bumps were formed on the suspension-board-side terminal
portions in the flexible wired junction circuits of Examples and
Comparative Example. Then, the flexible wired junction circuits of
Examples and Comparative Example were electrically connected to the
15 suspension boards with circuits thus produced via the solder bumps,
respectively. Then, the characteristic impedance between the connection
point and the magnetic head and the characteristic impedance between the
preamplifier IC and the connection point were measured by the time

domain reflectometer (TDR) method. The results are shown in TABLE 1.

20 TABLE 1
Magnetic head - Connection point Connection point - Preamplifier IC
Example 1 600 6080
Example 2 650 650
Comparative 600 1100
Example 1
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It is clearly seen from TABLE 1 that in Exanples, no difference was found
bet ween both characteristic inpedances, so that the matched characteristic
i npedances were obtained, while on the other hand, in 5 Conparative

Exanpl e, a significant difference was found therebetween, so that the

mat ched characteristic i npedances were not obtained. Wile the illustrative
enbodi nents of the present invention are provided in the above
description, such is for illustrative purpose only and it is not to be

construed restrictively. Mdification and variation of the 10 present
invention that wll be obvious to those skilled in the art is to be
covered by t heltfisl dleadlpgech drom. TABLNHAT Ha$ iGLBX MapldsSnoldiflréhdeedasi I cui t
board to electrically connect with a suspension board wth circuit having
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substrate, a conductor |l ayer fornmed on thé insulating base |layer, and an
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board conprising: a first wred circuit bodrd electrically connect&d with

t he sugpens] Doar i Clreul. .40 a second wi,red circuit board
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on the first bstrate,.a first. conductor |ayer forned on the first
i nsul ating bars@&ﬂ?iﬁyﬁ? i;j;’rlft’éf“tf‘fer Smbodimezts ngf ¢ho epresent | inyentipsr asel on t he
first conductor layer. 2. The wired circuit board according to C aim 1,
wher ei n t PEo¥Bled &t the above description, such is for illustrative purpose only and

it 1s not to be construed restrictively. Modification and variation of the

10  present invention that will be obvious to those skilled in the art is to be

covered by the following claims.




| ayer of the suspension board with circuit and the first conductor |ayer of
the first wired circuit board are fornmed by a sem-additive process. 3. The
wired circuit board according to Claiml1, wherein the conductor 20 |ayer
of the suspension board with circuit and the first conductor |ayer of the
first wired circuit board are substantially equal in thickness to each
other. The wired circuit board according to Claim1l, wherein the insulating
base | ayer of the suspension board with circuit and the first insulating
base 25 layer of the first WWHATIS ELAIMED 6Sare substantially equal in
t hi ckness to 39 each other. 5. The wred circuit board according to Claim
1, wherein the insulating cover |ayer of the suspension board with circuit
and the first insulating cover |layer of the first wired circuit board are

substanti al.l y pquséd citcuit bdtirakfeskcti@caaBE BoPhdi®withG suspension board
with circuit having a metal substrate, an insulating base layer formed on
5 the metal substrate, a conductor layer formed on the insulating base layer,
and an insulating cover layer formed on the conductor layer, the wired
circuit board comprising:
a first wired circuit board electrically connected with the suspension
board with circuat, and
10 a second wired circuit board electrically connected with the first wired
circuit board, for electrical connection with an external circuit,
the first wired circuit board comprising a first metal substrate, a first
insulating base layer formed on the first metal substrate, a first conductor
layer formed on the first insulating base layer, and a first insulating cover
15 layer formed on the first conductor layer.
2. The wired circuit board according to Claim 1, wherein the conductor
layer of the suspension board with circuit and the first conductor layer of
the first wired circuit board are formed by a semi-additive process.
3. The wired circuit board according to Claim 1, wherein the conductor
20 layer of the suspension board with circuit and the first conductor layer of
the first wired circuit board are substantially equal in thickness to each
other.
4. 'The wired circuit board according to Claim 1, wherein the insulating
base layer of the suspension board with circuit and the first insulating base

25 layer of the first wired circuit board are substantially equal in thickness to
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each other.

5. The wired circuit board according to Claim 1, wherein the insulating
cover layer of the suspension board with circuit and the first insulating
cover layer of the first wired circuit board are substantially equal in

thickness to each other.
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