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 nmagnetic head usually has lines for
transmtting read signals and wite signals to the magneti c head. These

| ines are connected to termnal portions of the wired circuit board

equi pped with an el ectroni c WEREDeCIRCUTITEBOARDeanplifier 1C. 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
magneti ¢ head. Meanwhi | i V- i cent years to fine
pitch wiring and to h@cﬁk%@gmrQFéﬂg1g,m§Tm§$easi ngly becom ng
necessary.. ntyol characteristic inpedances at connection points between
the line 12&6&3 %é“‘éqﬁ%sion board with circuit and the term nal portions
of the wired circuit board connected thereto. If there is inconsistency in
char abt eri st i’Ehe pprsgahduvention gelodem be aiwired paravis boandatpseannsichb with f | ci ency
of the signal will be reduced. Particularly, the signal before input to the
pr eanpl i fa eusge@si{drhbosrdymath befcoitee@mippeflieth 25masnatee heak dfahard i s
easily influenced by the characteristic inpedance at 1 the connection

poi nts, shisk Hadvet he transm ssion efficiency of the signal is

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 1s 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 1s 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
t he capacitance of the signal, so as to control the characteristic

i 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 frhechihcttoRepsings {oahst whi RrohdibidkiorBehididiceyt 6f Tho@hgRQrisi ons of
the wired circuit board connected thereto. Accordingly, the problemof the

reduction_]j r 1 ssion efficiency at the connection points remnains
unavoi da&eé‘?‘“%%ﬁw OF THE INVENTION It is the object of the present

‘ tion t id | iregit d that . trol . ..
char act or i st RoF AR St RAURRGALT G Bor A0 & OBBERAB o TBEPEPt BPiuspensi on

board with circuit, and term nal portiqQons of _the wired circuit board
connect ecSUSREpEoy hpand witdy pseaits pecprdingeto whic ﬁﬁr%lgggﬁgprm%gm ssi on
efficiency even for fine pitch wiring or for high frequency signal. 20 The
preser itheerstiimegsr dagds ad Aoledatigr ehdsirr ¢he t whress dta optanesst rtheal |y
connect with a suspension board with circuit having a netal substrate, an
i nsul at i ngaphasankapfthd sigmad sond trecorstrdl the uhatradeeistie imqgmddnet.or | ayer
formed on the insulating base |ayer, and an insulating cover |ayer forned

on the conducThis petRised lddstiucEdnCediC BbhitroDaAhe char&ePistisl idgpedhdckr st W red
circuit board electrically connected with the 2 suspension board with

circuit, @nghé SRpRRdioN MRArs! Wit (ciRRY dtRIEChal GBl éadhnot control the
( 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

i 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 netal
substrate, a first insulating base |layer fornmed on the first netal

substrate, 5 a first conductor layer formed on the first insulating base

| ayer, and a first insulating cover”l ayer formed 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 ci rcuit and the first

conduct or | AEEioAH bd@ FithStirtMif ebhE bl Llbhd Q«H?écﬁcﬁ&ﬁltf}ﬁfdfﬁdelé’é‘crﬁa

11%
sem additive process. In the wred circuit board of e present venti on,

Ciroui | SOTRE f*’#@?‘thégﬁfaﬁ%?g%@ el Wgnton BRI P8 ot o

he firs oard are

substanti al | ness.ta each qther,. 15 Al so, the w red
chrourt HobeRt A it e et Erm'm% frcnie R scapenistitea iust il

i nsul ati ng base | ayer of the suspenS| on board with circuit and the first

i nsul at i replisheate) afist snsulpting hase layew draredon thpdinst metal sshpgatmtial |y
equal in thickness to each other. In addition, in the wired circuit board of
t he pibesenfirstheanticdor layerifermed oprMmIiBSmMghmsd lyelrpandg fiseer | ayer
of the suspension board with circuit and the first insulating cover |ayer

of the fiinsulatingdowirlayit fdreaiddon ehiefissthsmdnicial layegqual in thickness to
each other. According to the wired circuit board of the present invention,

since the firsthwiwRddCiFGHt boRP@'H the prRshanhiéhliyn e b?@feréﬁle' ayer
structure 25 with the suspension board With circuit, both Characteristic

| npedanc & 4l coRaGRRRLLP s R ThePBINRT hohPE VR REAR) D I AGREC Wt D

CI(I‘CUI t an

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
circuit 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 such can all ow

i 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

wired cirgdhbettO@ i bbReeerPtBRS QkpbRUBAtARRd With chchi APHREFHStdr awi ng
of an enbodi nent illustrating production processes of a suspension board

thonn| h ik AR SANIEP e MARNERSER Ay S e AMLERLAE ifh | PO ¢

shown in ustrates the ess of prél aring a netal
substrate; (b) illustrates, the process .form ng, an ingul.ati. base | ayer
AR P U R s R S R
illustrates the process of formng_a.thin conductor film which  serves as a
ground | d3ping dhe et ard gesond gvad sicaieboarss ¢ven for) ime PakcBsWimRE pr ocess
of formng a plating resist on a portion of the thin conductor film

corr efporedithg suspensiendrosed woht ¢ioembforapfcthedwatedr cirgwiy droatrdr off ayeporti on of
the sanme; (e) illustrates the process of formng an electrolytic plated

| ayer on foherarshiissionnd biglofrdguemcexposdd. from the plating resist by
el ectrolytic plating; 25 (f) illustrates the process of renoving the

]p! Ftt ing resist; 4 (BRIEFWESCRIPTIONOPIISE DRAWINGS'Y the thin conductor
ilmon

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} lustrates 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 () 1llustrates 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 term nal 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 (j) illustrates the process of form ng a connecting pad portion in

the magneti ceyedBrstiies tHeMpRadeshObTt k@BoGE €106 Nhi8 @nERRRBCHLAIRUNP N
the first-wired-circuit-board-side termnal” portion, FIG 3 is a process

d i b fd¢! ducti f first wired
cirouit one B el 8 SR, I 1G G roui ' 15 board Shown in FIG
1: il h f i fi I b ; (b
1 ustrates 0 PrscRueRoRe Bafisg nRERInG PuihiSinTAlhe R85 £ 2

i nsul ati ng e layer ip the formof. a predeterm ned pattern opened at a
porti on OhePdine r@ygﬁmiméaw ANSOSBIfEING CaveT AN 1 Bhardarsi fea 20
termnal portion; (c) illustrates the process of formng a first thin
condud orpredetarmimedhpatiernespered afr agmtionsyidereoh commespponding teuhat i ng
base layer; (d) illustrates the process of formng a first plating resist on
a porti onmaghetitrdehdrssde tterminahduetion finfl nat Hrdievaed evenstebopdrdiden of a
first conductor 25 layer formng portion of the same; 5 (e) illustrates the

process oferfidnal pertivrsi rst el ectrolytic plated |ayer by
(1) illustrates the process of etching the metal substrate into a
predetermined outer shape; and
10 (3) illustrates 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;




electrolytic plating on the first thin conductor filmexposed fromthe first

plating resist; (f) 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) illustrates the

process of formng on the first insulating base layer including the first
conductor layer a first insulating cover layer in the form of a
predeterm ned pattern opened at portions thereof corresponding to a 10

suspensi on- bo&)diisiktlatéetie prdcepObf torimiagth fnst JestirdBticepiatadlayeeniy on; (i)
illustrates the process of etching a portion of the first netal substrate

COr I €SPONgyeRgol i@ pRRIARN SnMHE Giét FIF LoRRATS BlACehSIsIHNRb fign: and
(j) il us?lreat gsﬁtlﬁle) pro%egs of ﬁounti ng0 a preanplﬂi ?}IE erS IC orgll t he 1I éC):Erlsi de 15
term nal ﬁprti%pésiﬁl.e 4 is a process drawi ng of an enbodinent illustrating

producti o atB% cesseés of a second wired circuit board of the relay flexible

W ring circui yﬁo rd shown in FI 1: (a) .l lustrates the process of
preparing a sg% H&gamﬁ@d}ropwe&rewv B q‘? F5sh PIEEE Fa53styr ocess of
formng a secgéd_ i nsul ati ng base | ayer on the second conductor_ |ayer; (c)
i |l ustdates t (e hustades she psesrsa§f Famevars Hee Aasi Ehngendustnrtfilm ogf  t he
second conductor |ayer where a predetermned wired circuit patternis to be
formed; 2@hich the fivstiplatieg ekt pracfsmedi et ching 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;

() 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 IC on the IC-side

15  terminal portion,
FIG. 4 is 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) llustrates 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 term nal portion; and (g) illustrates the process
of adhesively bonding a stiffener board to the second insulating base | ayer
at porti ongxgdaed éafm che eedpapdiesgtt o the 10 first-wired-circuit-board-side
termnal portion and the control-circuit-board-side term nal portion through

an adhesi ve 'a@ﬁ}lu&rﬁteﬁuesp@c@ésomaﬁﬁg\mgeeéhlﬁg re8Redi ment of a method
for producing a relay flexible wiring circuit board by joini ng t oget her the

first wred cig Ciﬂhﬁrgﬂ?s’ ‘E’hf%%@ﬁsu %o@mlﬁg t‘h@%&%ﬁﬂ“ﬂn % B sgUl

board 15 shown in rates € process o y bondi ng

an ani sotropic ve adhgsiv to t he on nsulatl cover
Mayer of tger dnOginbe fe Rt Bidar Bvat % spunt See GBR B fagzgreof
including jts rroundgi ng area around the opening_corresponding to the

£ TStV T etk Ghec AP Bk H BIRHERTIRIAC aIP%Eﬁrﬂ Swengdld at pportignss thareos the
process of press-bonding the first metal substrate of the first wred
circuit boeordesponding dni 8ofirgpvired miiwst boardasidestaranisiad eportiofl @ndeai s a
process draw ng of anot her enbodi nent (having a feature of form ng a through
hol ) il | ugtntadligiccuat-beahbdidederminalysirtgnt hadf irst 25 wired circuit board
of the relay flexible wiring circuit board showmn in FIG 7 1:

(g) illustrates the process of adhesively bonding a 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 netal substrate; 5 (c) illustrates the process of formng a first thin
conductor film which serves as a ground |ayer, on the first insulating
base |l ayer; (d) illustrates the process of formng a first plating resist on

a portion of the first thin conductor filmcorresponding to a reversed
portion of a first conductor |layer form ng portion of the sane; 10 (e)
illustrates the process of formng a first electrolytic plated |ayer by
electrolytic plating on the first thin conductor filmexposed fromthe first

bl ati ng T eSi St ilffaerhtds e GHoBSse! (% rBpAFHS Abst! HIBMIABSURE! 1 7St pl ati ng

resist; (Qg) ustrates process o ving the first thin conductor

filmon 15 [ h i st . plati L for ; ihlustrates the
process of f\cl)@mﬂlg],&rgﬁgst ﬂge P ??C%ESS @s%f%fﬁ%&vﬁg%e&lsgg%}né :%%18‘% t}%ﬁ’enrgo? he first
conductor | gyer, a iir t insulating cover layer in the form of a

pr edet er FPRdEShLIGta ﬁuéﬁéﬁ@d at portions thereof corresponding to a
suspensi on-board-side term nal portion_and an I Cside term nal portion; 20
(i) iPlustr at@llhrﬁérmctbga)r@ﬁesrsa?frfpwgnag eHist ghimeprdeaton fibas wihieh
corresponding to the second wired circuit board side term nal portion; and
(j) il userasess algropnddasy, oh the finst mpwapngdmskiléyers | C on the | G side
termnal portion, and FIG 7 is a process drawing of an enbodi ment of a
met hod for 2@) pllastratasdhe prekess off foxinithg afirdtndatingQekist bdad gobiyon oi ni ng
together the first 8 wired circuit board shown in FIG 6 and the second

Wi red cirgfghé f380Ekin conductor film corresponding to a reversed portion of a first
| conductor layer forming portion of the same;

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

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

15  which the first plating resist was formed;

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

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

(3) 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 wwred circuit board to the adhesive sheet; and
10 (c) illustrates the process of formng a solder connection portion in the

t hr ough helised wirengblyoddie showat btk Ed-& anduiliec beamd siitkel takaitnBbaybrti on of
the second wired circuit board and the second-w red-circuit-board-side

term nal pRE&FHQA FIG.the first wired circuit board are electrically connected
with each other through the solder connection portion. 15 DETAILED _
DESCRI PTI ON. OF, Tife PREEERAED, EMCOINENTS v i) Goniih a8 S86L:00Shed @Y showi ng
a use condition of a relay exible wring circul oard taken as an

enbodi nent, of a wred . circuit board of. the resent jinvention. JAIn FIG 1, a
relay fl eb?eolsgc%\lgr inhﬂﬂ@}.]rnguﬁveﬁgl%yar Pt easefﬁ% | Bred PRt Besrdi k@t board
used for connecting between a |ong-tail type suspension board w th circuit
3 equi%peg}'o\ﬁtﬁn‘; RegHat j thew 11288#1%‘3 H&F dswrgunqug,élrﬁﬁdaaou%nfthem
circuit board 4, which serves as an external circuit, for controlling the
nmagnet i c ppewing. coyeespegdeng c thedde2 fisstayiradgagusirbeprdryide deompoak i on of
the 25 suspension board with circuit 3 and is supported above a rapidly

spi nni ng pértmagnet di sk (not shown) with a mnute space therefromso that a

flying

(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 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 is 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 1s 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 1s 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
in the mnute gap between the magnetic head 2 and the magnetic di sk. The
suspensi on board with circuit 3 conprises a netal substrate 5, an 5

i nsul ati ng base layer 6 forned 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

the flexi hlagneetdibk ubsthawea) with deninitegpate ttherefirdrhhso Thet aulpersi on 10
board with circuit 3 has a nmagnetic-head-side term nal portion 12 forned at

a | engt hwisge fof @R n8AChARRT hé AN 2LNET BOWJPhe ROANAREL BE Wrflbw! iGichRGACt i C
head 2 and a first-wired-circuit-board-side termnal portion 11 forned at a

engthui s, 18AT50G: DR bEADeDBEEBladk05icARARCE b RN cf A1 Rl Ve T o

circuit ere exible wring Cclrcui oard 1.715 This

suspension bogrd with cirguit ,3 .can. be.produced, for ampl e, b a met hod
Shown n Fi G T8¢ SHspgpsiophoard iR Sirclit 3 Famgrisks 8 mBtRHARDs et hod, as
shown in _FlI .2(a). The netal substrate 5 is formed of a netal foil or a
thin ret a4ns@eﬁg%aﬁ@rlaﬁé9@a%?@e§ 8 thecmetalogstrate ), icppgyctor layer
copper-beryllium 20 phosphor bronze, and 42 alloy may be used for the netal
subst r at e7 Formgd aimthe dnselapimgs basmhilayarsedandran mesulstialg exestlazer 85, in
view of characteristic of spring and corrosion resistance. It is preferable
t hat the foratieal osuhstevatiactordapedt Ty hashaes tispesessboard hath aigaitod,
10-50,um or preferably 18-25 g in and a width in the range of 100-500mm

or prefergi yondBet@bRy30aNa a pPedeiermindibwinsldisd it Pabrsa ik ®y@hied obn t he
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 is 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 1s 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 4 m, or

preferably 18-25 4 m and a width in the range of 100-500mm, or preferably

25  250-300mm.

10




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

i nsul ati ng base layer 6 is formed 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 netal
substrate 5, the follow ng nethod can be adopted, for exanple. First,

sol ution of piMabASERsI inkMRtias ibaseSlaGRr a6 iR0tKY ife¥in O5f ROpHATkSrndeied 10
resin, is applied to a surface of the netal substrate 5. Then, the applied

phot Osens}%&ﬂtaﬁl REThiméd oo DIRS e tha® édbgbﬁatér%g%v&p% RNY. blgreafler it is

cured by heating. Then, a thin conductor fi 9, which serves as a ground

| ayer, is. - t ' ' b [ .aS _S imFlLG, 2(c). The
vacuum 1%141?#%?3)%%9nfé?ﬁléﬁg%l%{é%gg t‘gffls%%ﬁllye lcpgérstnlq’cﬁ}lgl?% EO%?EF%?’abI y used
for formng the thin conductor film9. . .The conducti.ve materials that may be
used for Q‘ﬂ@e{hﬁ'n %ngﬁct oPOWPIRATY i fonge cﬂ&é’ﬁf Bfd WﬁBthalate’
Specifically, it is preferable that a thin chromumfilmand a thin copper
filmdre rdyediiens maphbhalsge.opr PrbenRy] ebloatdeafasf examaplms Hrgferaglbase | ayer
20 6 by sputtering. It is preferable that the thin chromumfilmhas a

t hi cknessplhdtosMsitiooByntlatit tdasen ihitsed bppde ihsilathesbasd livek Bess of
200- 3, 000A. Then, a plating resist 25a is formed on a portion of the thin

conductor fi For friningehe inevkitaedbaey layen codf @ peatutonhdmed pygery ohor m ng
portion of the 25 same 9, as shown in FIG 2(d). The plating resist 25a may

be for mediHemtalldulidiene FEERODIUSHING SeYhdd lcAh18S habptelo for ¥ 2aRbS.
{ First, solution of photosensitive resin, such as solution of polyamic acid
10 resin, i1s applied to a surface of the metal substrate 5. Then, the applied
photosensitive resin is exposed to light and developed and thereafter it 1is

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 1s 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 1s 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 nmay 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 usual kioRasnéthicekngsg dry filperédng€o0éxangle.jt m or preferably 5-18 a M
10 Thereafter, the plating resist 25a is renoved by a known etching nethod,

such as chen ggbnebanilBG6MRlc SaSH Yoeed boal it FI G
2(f). Then, the ?hi n conéu}(;&?orﬁfi%umm%‘)egn \M}lgl)c% t ebgl a%(i%?l%@?feaglgj%ﬂ%a was
formed is_al i kn chin t hod.such .as,chem cal _etching
Coet et cnpRehe BB B8 Gpbdl hitth BB, B8 5P5iB8 255 T SBompr 1 <1 ng
the thin co ctor, film9 and,the electrolytic plated layer 10 is forned by
this seni l-nag‘gétitzg‘“e)'pié‘@eggptr?%%ﬁrﬂfﬁgtléyeﬁy a1§)e1?ﬂaya‘%€h DRt AR PEOREY the form
of a predetermined wred circuit pattern conprising e.g. wite wres and
read Wi r emethod, hwithenymary parfaeiap limgation. c distetasmpleafhe eleethelyticor ned may
be coated with an el ectroless plated |layer of nickel by el ectrol ess nickel
pl ati ng, plativerefsapyer, Thiekel,t gxdd| seldeat omgliopy dhetefemas bé wsedr fadet er mi ned
pattern opened at portions thereof corresponding to the magnetic- he ad-

si de t er nfoling PR eladbrolPtia plateldeaker 30- WPrefdr bl ctid eleotrollytic Espieer m nal
portion 11 is 25 fornmed on the insulating base |layer 6 including the

conduct orplagfy id ud. 1R &NPMBferiblel Eha? thd - eleefroBtad I StedS YAYICDC resin,
such as polyi m de,
usually has thickness in the range of 3-35 £ 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. 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 1s
formed by this semi-additive process.
i The conductor layer 7 thus formed is 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 terephthalate,

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

| ayer 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
following nmethod can be adopted, for exanple. First, solution of

phot osensghowa ho FlEsi B(h)sudbrasxsapld, i omibktipotesht euelti 4k eéyimides applied
to a surface of the insulating base |ayer 6 including the conductor |ayer

7. Then, phetpal i eslorifllot 95anthbt vestiesid) | poRuBRPRe! O thidHthaniedevel oped

and thereafter it is cured by heating. The insulating cover |ayer 8 of a

det ] I t f i tg.th
e ooes R AAEE] BepRREE, “ndofi 01 LIGGRR SR HEPURE"H e
first-wired-giycuit-board-side term nal porti 11 Jds. fornmed,in this
manner . THEMIATRECovep dayen & as jfieatasesvith e jiadlating BASade¥i Pned out er

shape, _as_shown in FIG 2(i). A known etchi.ng t hod, such_as chem cal

etchi iy (Raefesakly, piptoseqsitivey sypibeticeresin is fgedrior fbejvsrlatingepyer e 5. 20
Then, a connecting pad 13 is forned in the magneti c-head-side term nal
portion 1Payey &l ating, for exanple, and al so a connecting bump 13" is
formed in the first-wired-circuit-board-side termnal portion 11 by sol der
printing, for Fexdophing dhe Sheoubating Edver 1age) 8 dihe edewrmiond eaten wi t h
circuit 3 is produced in the manner nentioned above. 25 The relay flexible
Wi ring ci padht iRodabink KRNy ee6 ihflading she ¥oridttod Biyer I yhe fH10a0Thel4 Whi ch

i§”electrically connected with the suspension board
' method can be adopted, for example. First, soclution 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. 2G). The suspension board

with circuit 3 1s produced in the manner mentioned above.

25 The relay flexible wiring circuat board 1 comprises the first wired
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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 |ayer 17, and a first
i nsul ating cover layer 19 forned on the first conductor layer 18. The first
wired cireuphdit board 14whach & slespenidlyoBobsedted svide therdispahsiparbdaad 20, 10
formed at a |l engthwi se front end portion thereof, for connecting with the

suspensi oR;oafreuii § hrtd o Ybdond warsPeaRditVbb&l Gls’ wléh QQaéIQ?éic‘Aﬁ term nal
portion 21, formed at a |engthw se rear end portion thereof gnnectl ng

with the c%%ﬁ%@ge 19[9 t‘ﬁ' r ]'f’gtt w%%ﬁ{ erééft ﬁggrata'i4l gn 1get 1?%519% rt ' on 23,

formed at engt hw se1n e portlon her €0 with a
15 prearrpllfl 2 Th| first |rc |t boa can be produced,
for exanpio®ne Bﬁﬁdawnﬁett}ﬁo(i? T"R;\chuh\l\f?? %”(nl‘? ﬁrst metal substrate
16 is prepared in this nethod, as _shown in FIG 3(a). .The first rretal

subst Pate 16 1befigphwdresk cigcybbanrd ot (compyisss aafivsh metalabstusded, For

exanpl e, stainless, copper, alum num copper-beryllium phosphor bronze, and
42 al | oy fiesp ibsulagio base lalyer fli7rformedumathes fibstt matal sidbstitail, eskrats
preferably used for the first nmetal substrate 16, in view of characteristic

of spri ngeonadgictoarlagst A8 foemiedtaante: firdtt insulpring draabliaydhaT, Ak af firsst net al
substrate 16 usually has a thickness in 25 the range of 10-50 u m or

pr ef er abl s dBitd®e BovBrdage 19if8iHed Bt {1 fisdid® rductokadOP1800MKe Bfst
pr{ef erably 250-300mMm

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 IC-side terminal portion 23,
formed at a lengthwise intermediate portion thereof, for equipment with a

15 preamplifier 1C 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 is 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
netal 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 nmetal substrate 16 fornmed of the
sane 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 nmetal substrate 5 can provide reliable matching of

char act eri@-600iRestopedsradly 2HO-300mAct i on point, as nentioned later. 10
Then, the first insulating base layer 17 in the formof a predeterm ned

pattern openeq @ty @fqbld HhtliherSh rﬁ@traF %ﬁﬁgﬁgké‘gﬁtié’félj?x?ed of Qmeoﬁarglﬁe first

second-wi red-circuit-board-side termnal portion 21 is forne

nmetal su t in The first ins ting. base | ayer
17 maybe Ecé)ﬁatrarl\e 0 ats@f\tth%g?“ ?@’gﬂlrse%blg}lrt\f%tgﬁéﬁg ‘éhse oﬁpyelnr%fodle!)oap%# @éﬁ%gﬂmﬁ%t rile, 15
pol yet her_ sul.f gni ¢, pol.yet hyl ene.terephthal ate, | yet hyl ene napht hal at e,
and pol yvi AP f@ﬁ‘? %S&é“%gqm@ﬁﬁgbsﬁa eef%]%lrcgﬁ?ﬁﬁ, a‘gﬁd%@égr?ssi 1{11(\7”’% Og)ﬁhte hetic
resin_is used faqor the first insulating base |ayer 17. For formng the first

i nsul & i igetsaibsizaie 3.7 bhe alssr@d@wegrﬁtn@@talp%uhsérateolﬁ fpraned of thaet al
substrate 16, the follow ng nethod can be 20 adopted, for exanple. First,
sol ut i on seimemxtos assibait wé thesnatalsudistzede soblithe suspenpody dwiacd aithl r esi n,
is applied to a surface of the first netal substrate 16. Then, the applied

phot osensjitduie 3 ead mlss havinesg etibstadtighy thandnsekichpess amd Wiétleakter it is
cured by heating. The first insulating base layer 17 in the formof a

predet er rghassl BAL tIS NnRASNEGuINtratePO5 t LR PPovider eeliaBRY I @aReHiIdNGft 0 the
second-w red-circuit-board-side term nal 5 portion 21 is fornmed in this

MANNer.  oharacteristic impedances at the connection 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, polyethylene 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 1s 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 sane thickness as that of the insulating

base | ayegfor@icsa®l s fienske] iedHiahenw@t ching of characteristic inpedances at
10 the connection point, as nentioned later. Then, a first thin conductor

film 24, whichy 36548sradte %&rﬂiénﬂy(‘égfﬁﬁégg}]aeti&%bﬁé’é IR {rlielisdt s Ll atlng

base | ayer 17, as shown in FIG 3 acuumfilmtormng ne

sputtering. in rtigylar, s preferabl d. for formng the first thin
conduct oremt pREr A Manch BhG et £ 1E° inaftse® RARVEE ST | ne
first thin conductqr film 24 include chrom um and . copper,, Specifically, it
s pref orelisPEnBI bRard) i coiitimd: % St Dech SHbstaginly fthendame
sequentially formed on the entire area of the first insulating base |ayer
17 by Isputhigknesng, aasthiah efhthe apeulgtinghdasedpsesiton Thoare of thecfirtuit 3. It
Is preferable that the thin chromumfilmhas a 20 thickness of 50.1,000 A
and the timsnlatoppdmséilayethds farmbi cfndessahe @aGrial0GAthdtemesia) fasr st

plating resist 25b is forned on a portion of the first thin conductor film

24 to be thatefeileethsudating®bake layéd 6Séf tandugieasidrmpesrd Svith @irsuig3porti on
of the sane 24, as shown in FIG 3(d). The first plating 25 resist 25b nmay

be for medydd afs KRV RIBAOEN HSTTPIhEMnid tRckBE4Shs theK of 1R SXAIRRe
{ 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 1s 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 fornmed by electrolytic plating
on the first thin conductor film 24 exposed fromthe first plating resist
25b, as shown in FIG 3(e). The first electrolytic plated |ayer 26 5 may be
formed in a proper nethod, w thout any particular |imtation. For exanple,
the electrolytic plating of copper, nickel, gold, solder or alloys thereof
may be used for formng the first electrolytic plated | ayer 26. Preferably,
the electrolytic copper plating is used. It is preferable that the first

el ectrol yéstzompleat ed | ayer 26 usual ly has thickness in the range of 3-35 10
uin, or preferably 5.18 u in. Thereafter, the first plating resist 25b is

renoved by a FREMN ae Figky @%ctfﬂigﬂ@g%la%é’d? ha?ér CItE R G8Fmed ChY Ndedi¥lyiet chi ng),
or by peeling, as shovvn in Then, the first thi'n conducCtor film 24

on which resi I y a known
et chi ng n}éltgﬁlo é%::t E'lfgtqnﬂecr%ﬁﬁggfztoétc 4(3\/@{)@%[ hﬁlﬁﬂé e gﬁ"‘g@% ing, as
shown in FlI G . ct 1 i.sing.,the first thin
conduct orrelsfsltn%gg %8%}5@ 15 %ﬁﬁcﬁd ct’flb'f ﬁ%g e&?%f@éf% é‘Fe‘géaYPsr %gr med by
this serri-adgjlt rocess. The first conductor 8 thus formed is in
the & m®aY %r@& {8 HPHRETIRE P d iritheyt %warﬁ%@é*m@ﬁgne §orwrite
wires and read 20 wires corresponding to those of the conductor |ayer 7 of
t he suspeexsimple, Bbarelegirolytid plating 3f coppet nkedogeldetsotddragerallpgst hus
formed may be coated with an electroless plated |ayer of nickel by

el ect r ol ederesfc kedy bleatised), for f fomedrg sidrey first telectrgyatephitbéd Makat 2ehe first
conductor layer 18 is fornmed of the sane 25 netal as that of the conductor

| ayer 7 ofrdféeabyisihensearolerr @pyet Plaing i tséd. 1t iapgeirabledsit the
substantially the same thickness and wiring as those of the
first electrolytic plated layer 26 usually has thickness in the range of 3-35
10 ¢ m, or preferably 5-18 £t 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(®). 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 is 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
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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 having substantially
5 the sane thickness and wiring as those of the conductor |ayer 7 of the
suspensi on board with circuit 3 can provide reliable matching of
characteristic i npedances at the connection point, as nentioned |ater. Then,
the first insulating cover layer 19 of a predeterm ned pattern opened at
portions fhéradsd hesrndspomidaly the sdme shagmess emdbwandg sisdehostoft Ereni nal
portion 20 and the 1C-side termnal portion 23 is formed on the first

i nsul at i ngpriB&eor dsesr 1 6f ithel ditipagsionebddrdstvittobadueita¥. | BernsdSf @ Shown
in FIG 3(h). For exanple, synthetic resin, such as polyimde, pol yet her

nitrile, gy, aﬂdwctma&epqs i%?lﬂéﬂt SM}f‘é‘Qaﬁl@rxﬁQt%ﬂ%'ﬁI of tRR! MR ED

napht hal ate, and pol yvinyl chloride may be used for t e first 15 |nsul ating

pr et or abl gepot ans SebPiuCE el ieh Mt 7 usfi% ?%‘ ‘?%ga‘???‘?&%ﬁynsul ati ng

cover Jay 19. For.formng.,the first nsul er 9 of a
or edet ﬁ%?eaam&a?@@ffﬁe%aﬁﬂewwgta% hienof e e A1 ng the
first conductor 20 | ayer the follow ng net hod can be ado ted, for

exanpl e. FR§PENSIY| marén ‘lﬁthpl"@?%téng’l GaPe MEYIde whables masehimegnofof
polyami c acid resin, is applied to a surface of the first insulating base
| ayer 17 chtuiaammﬁjut hepédarges agdhd wonvecticy peintgas Teatjoneddadgml i ed
phot osensitive resin is exposed to |ight and devel oped and thereafter it is
cured by heat Thegn, The first shswWlatingsedvetrilagexx d9esf 4 gyredetkdmihed patedat er m ned
pattern opened at portions 18 thereof corresponding to the
suspensi ofpdieal GrtSportidiey ThepdofPBsirk&FbrdlingdNEb the suspension-board-side
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 insulating 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 insulating 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
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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 term nal 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 layer 19 serves as the I1Cside termnal portion 23. Thereafter, a

portion ofherbtsf dorredpomaind te tihs bt giemsidn-bosrd sidendriminiloportidnt 2@ and
second-wired-circuit-board-side termnal portion 21 is etched, as shown in

FIG 36).t1d Kneuk @trﬁﬁhayPaﬁmp% 18 Y61 é® 1§ HBIY ﬁ%hn%I"ChA%rﬁﬁﬁtof thkchi ng)
is used for the etching of the flrst nmet al substrate 16. ‘A portion of the

first co £ ogagaq] hey, I

substr at gﬁj}lé (gs%lrd\}%g&;%&ﬁe{gec n - W relgl Cl rc‘gl%%]?%% dfe*g§8£a{n§ rtngﬁ?}? portion
15 21. The. openin of th r st. tal  substra 16,1 to be | arger
than a 3%1 Qg éﬁgﬁté‘%}’f&a :PtoéanTﬁé & gh‘éoﬁ cfl?sr‘rgegﬁﬁ FVers for med
in the | |determnal portion 23 Iatln% for exanple, so that the
preanp! i f1a¥er (18 sorves #%HLhe sRsBANSIOAE ed g pEPRalaPoRsEm 28n 22d &hr ough

t he connectlng pad 41, as shown in 20 FIG 3(j). The first wired circuit

board 14 aytioppeaf \heh firke porectundoy flager (18 ZEzlppse(brfJ@m:eﬂlq nopéranganner
menti oned above. The second wired circuit board 15 conprises a second

i nsul at i ngrspendimy er e, 18-sde datménaldpottoon |28/ ef the fiestmabuwdatihpe second
i nsul ati ng base |layer 27, and a second insulating cover |ayer 29 formed on

t he secongvéplpmidiEi@tvel a¥ehe 18:s1d6 tehamnlipvriibe23l. The second wired
circuit board 15 19 has a first-wired-circuit-board-side termnal portion
30, forned atTRereafter, a portion of the first metal substrate 16 corresponding to
10  the second-wired-circuit-board-side terminal portion 21 is etched, as shown
in FIG. 3G). 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 1s formed to be larger than
a solder bump 36 mentioned later.
( Then, a connecting pad 41 1s formed 1n the [C-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(). The first wired circuit board 14 equipped with the preamplifier
IC 22 is produced in the manner mentioned above.
The second wired circut 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 wth the
second-wired-circuit-board-side termnal portion 21 of the first wred
circuit board 14 and al so has a control-circuit-board-side term nal portion
5 31, formed at a Il 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 insulating base |ayer 27 through an adhesive |ayer 33 to

cor r esponad na pfigdttwiredt@rddiebbardsrde tefnehL1C poktibpansd; sfodmeiderati aal
portion 10 30 and control-circuit-board-side term nal portion 31. This

second W fadtigkideui frohearéhdS fRtiohe ﬂa&%pedforf Oeorﬁa@mge wAYh @ thget hod

shown in Fl 4. First, the second conductor layer 28 of nmetal foil or a

thin met 6%eco @%tr(teﬂ %ug{lﬁlp%aerﬁ élpﬁt Pér?n]{ﬁ%ﬁ hgﬁrtl OW ﬂl@ Iﬁrg fr%zi For

exanpl e, or a copper, A cke gol d,

ISD(r)leSZ;abI%}rc‘HJE Bedpha Foi AN bSO Lok %ﬂ(#ﬁﬁ”d“‘“ T

preferable that _the second conductor | ayer 28 usually has, a thickness in
the ranged3biiormedatp longthwisegrear smdypytnm thexpoly formgamecting wrbdhae
insul ating base |ayer 27 of a predeterm ned pattern is fornmed on the second
conduct orcandy@r cizgyit akoagidovin iln Frder #q bicquiliee the dwodang rrdréngthnghbase | ayer
27 is fornmed of synthetic resin, such as polyimde, polyether nitrile,
pol yet hersezuhfl oneed pidcyéit htydxelnw iepephtbdlvaith,a stiffeyet byhah84iapldedal at e,
and polyvinyl chloride nay be used for the 25 second insulating base |ayer
27. 20 Fofo Ky Reéhd Mesdatiopdbass Wvlr 09 Masagh Bieradhésble ByRiregi®ttgr ni 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 1s 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 1t m, or preferably 9-35 4t 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 is 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, anfo€ tresinigytiesédond, indsieby Hdie 199602d dhayraticfigniiase | ayer 10
27 is formed directly on the second conductor |ayer 28. The second

i nsul ati @t%eohaﬁﬁr sécond cendi LUy n8d tH@tﬁ)Hbﬂlﬁ?'}n%oﬁo pkn this

manner . an etching reS|st 32 is formed on a portion of the second

conduct or,d Vel 38k gulfe OffEd dom%umﬂg%gﬁ n@g& 94 LSRRG} pat tern,

15 as shdi |ng resi’s orme known
met hod u f|| resi,st for exanp Then r th ec conduct or
o8 HRE pERionsly Omeede%%.lﬁﬁade%wg%d patien R sty e BRRGOA t6e cni ng
met hod, such as chem cal etchin (wet etching), as shown in FIG 4(d), the

et chi Ry récspefacgof fthe ﬁémaowu%toyéawfo%% tbr@;mﬂ}hghﬁ@sih@aweslwﬁr a9t cheni cal
etching (wet etching), or by peeling, as showmn in FIG 4(e). The second

conduct orshioayer Adtarsativelpdafter aletledeDér}Dﬂmtedemltled esguisuchatsern by
the sem -additive process. Then, the second insulating cover |ayer 29 of a
pr edet er ohetdopadft eovlyanviee nexd absiht sispapplied stoc @r sasfoadifnghd asecbrd
first-wired-circuit-board-side 25 termnal portion 30 and the

cont r ol - GohAutforbRGed-28, dthe applibdl plRAbEduitidd redin 1is dxpos@d toighe second
|nsulat|ng base | ayer 27 i ncl udi ng the second
developed, 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(f). For exanple, synthetic resin,
such as polyimde, polyether nitrile, polyether sulfone, polyethylene

t erepht hal ate, pol yet hyl ene napht hal ate, and pol yvinyl chloride my 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 ncluding the second conductor |ayer 28, the follow ng nethod can be

adopt ed, KoforgredBhethd Gedhad SasaRding dukatliapsr CPV ehclaves tR8 édiohhe form of
a filmpreviously fornmed in a predeterm ned pattern is adhesively bonded to

a surfaczﬁoﬂhum%, 1a38¢ U a%ogﬂcssngl%, Fﬁx.egt(f?ﬁ FOF Qughhbesafesi el fyer not

FOY
shown. ternativély, after ution of photosensitiVe resin, such as

sol ution of; poal 1 C id_resin,. is. applie a surface second
conduct or® gy éF° %@’?}%%I%hep%gﬁﬁ%d Iﬁﬁ%{)‘%sgﬂ iettﬁ?/lé ‘T’I‘Lbigqrf‘?’i ?%ﬁ%ﬂ@gaet o light,
devel oped, and,cured y heating, reby the second .insul ati ng cover | ayer
29 is fortﬁE‘EPrl'H;ilﬁa kwoqﬁ??%ﬁ%‘esé’@é?ﬁgﬁ?%él épﬁnﬁo yuyl| Fﬁ??mayh €second

i nsul ating cover layer 29 of a predeterm ned pattern opened at portions

t her e®f caneddepshelsaepndoinsuhating eevenjayer 28i peus the)eagedwitihdidet sacandal

portion 30 and 20 control-circuit-board-side termnal portion 31 is forned

i n this nasaktingdbagolayieo270f t he second conductor |ayer 28 exposed fromthe
opening corresponding to the first-wired-circuit-board-side term nal

portion 30 ofFoit fgnsiegotid sdreutahsathtoayesvdralvger 29 6f5Redateridifed
first-wired-circuit-board-side termnal portion 30, and a portion of the 25

second cqRAUGHOon AKET s&@ndX RRSEH tinr0 Wabdel9RE NN NidiBgPORd| Rgoh@ the 22
control -circuit-board-side term nal portion 31 of the second insulating

cover conductor layer 28, the following 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, is applied to a surface of the second conductor layer 28,

15 the applied photosensitive resin is exposed to light, developed, and cured
by heating, whereby the second insulating cover layer 29 is formed directly

( on the second msulating 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-circuit-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-board-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 |layer 33 to correspond in 5
position to the first-wired-circuit-board-side termnal portion 30 and
control -circuit-board-side term nal 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

5-30 u m céMrobKaeRit boatdeidd idrieinal pbeadl 334 fithe koedmirhl &iARtaterl0 foi l,

such as an alumnumfoil, a copper foil, or a stainless foil, and has a
thi cknessyjyeridiesdrdpg8s the é%égpcﬂcmtﬂo%&d%’fm&inﬁ?aoft%ﬁ%lf! exi bl e wi ring
circuit board 1 is formed by connecting the first-wrred-circuit-board-side

term nal port "I%%rg&t(?{j t&mggFtﬁ? 31%'}%0‘9{1-516? iscgﬁﬁg%%elgﬁér%%g‘?oaﬂﬂeeg%%

. e .
second-w r ed- Ci rcui oard-'side"term nal "por wired

circuit boar 4 electrically,,as showm in FIG. 1. F el ectrically
Connect | nEaatFE e, Javen 4 tefitueh G adeatye: st i 16 SOrIBASORor ¢ he
second wired circuit_ board 15 and the, second-w red-circuit-board-side
term il pe#itioan to1the Hpe-witedicirguikhoard -pidgi tteppinal portione 3Rewmdd shown
in FIG 5 can be adopted, for exanple. 20 First, an anisotropic conductive
adhesi ve edmdeol-@scuitboandresley deymihangedtivn She toedberkhiyngubdteengtheover

| ayer 29 of the second wired circuit board 15 at a front end portion

t her eof i sedoudi wiredtdrauit boardlit Agaarshawnairp NG, Wke. oTdni adhasive éspandi ng to
the first-wired-circuit-board-side termnal portion 30, as shown in FIG

ot Toset Lo e e T B e e 264 and has
a thi cknegg,ddof N80NARIEGrYxample. The stiffener board 34 is formed 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 1s 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 terminal 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’ is 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 in, 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 15 together, as shown in FIG5(b). After this manner, the
rel ay fl emetdlbicwpartngesi aeuidisyjzoaed dnd shaw cdubédknslser & nth&Orahge of
first-wired-circuit-board-side termnal portion 30 of the second wred
circuit bpmbduld, furckxdnepleecond-w red-circuit-board-side termnal portion
21 of the first wired circuit board 14 are electrically connected with each

other throughthfs Y SR RPIE sHBBEYEL us%f%ﬁbqalswvl?&?@ e @R boaHi‘ 1!4%@ the

relay flexible wring CII‘CUIt board 1 thus torned i1s 15 exanple in the

condition _in the ui.t boa d-si de ter nal rtion 11
ot he sggaﬁﬁﬂnﬁe L bt Phisrbgf FoAsNE R heshspgﬁs? a8 e

term or,ti.on f the first red rcyi t. board L ectrical
conned ed SREHCRAERE it 87 SO0 BiHgH GHOTE BAREEPIdegoRmipal BB EOmS dhathn | n Fi G

1. The cont rol -ci rcw t-board-side termnal portion 20 31 of the second wred
circuit binmest hasda teoriestasprydpamithy ther riestiyiredicarcupigbeand sdanpl e. The
control-circuit-board-side termnal portion 31 of the second wired circuit
board 15 tesminahperteen 0t ithas connecting the fitstoughd aimit beaettlidngngad 42,
and the second wired circuit board 15 is electrically connected with the
control cihecsiconbomirdd4cirduio bghrd Hb capnhet,oas 4Bowhhim FAGE@Net Aftehead 2 is
nmpunt ed on the magnetic-head-side termnal portion 12 24 of the suspension
board W tdhi€ infLakdr, Thé Feliioflekibte GAPRRCErAGLMRArd I is produced wherein
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 | ayesf the dudpefifiodUidadt walieircaitPdhidigyh fifdidainedtingey 140 | ayer 8,
while also the layer structure of the first wred circuit board 14 is

formed by therd kbl r(lLheSURS Wightt Lfeulodrll B! rdPulgIOGRAGRdaver 17,

the first conductor layer 18 an Irst 1 nsulating ayer 19. In

ot her wor spensi i th ci.ecyiqt and the,.kir ired circuit
board 14 %%gagsﬁs@%n&a%eg%i }%ga?\t{ ?c‘r’\‘laidle Eluﬁﬂlgﬁgrbysﬁ?eugg%%p I?Fﬁga%ogt her. 15
This strugtuge enables. both characteristic, i npedances at the connection

o1 nt bt ReeliF B re SO BRG] T G trBshc bR ShRioaPeBOPR L of t he
suspensi on board with circuit 3 and the suspension-board-side term nal

porti dn 20ityf creattd pad the eentepl eupwitpenard 4 4vken ransmikrd figine theach
other. This can allow inprovenent in signal transm ssion efficiency in 20

t he rel aysdcbedivolred virciitgoairddii to theawatdol wancungbedrd 4.i r st and second wired
circuit boards 14 and 15 even the suspension board with circuit 3 and relay

flexible w rihgtkisnelay fleribld wirtecirounddand tIh the Neyd &égliciire of the
hi gh-frequency signals are transmtted. In this relay flexible wring

circuit b%fs?eﬁsioh%afﬂdrﬁrﬁtlpﬁﬁ-@ﬁﬁt33'is IfedeBEd PAPtHS nddtal RAbEIrasE sMghed circuit
bgard 14 is Torned to have the sanme wred 25 circuit pattern and thickness

as the congugiQind BY¥ES 14y& 6! Rfie SHDRELHIClhyer 7 and the insulating cover

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 transmitted.

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

25 18 of the first wired circuit board 14 1s 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 term nal
portion 30 and the <control-circuit-board-side term nal portion 31 of the

second W r@écit rpeittdérnl An b ot ckildss (7 thetwedictbhdapdn 7idnde bagredsiod
arranged at both I engthwise end portions of the relay flexible wring

circuit boﬁdéirdlht}ﬁéﬁ&!iﬂt@bﬁ%é seﬁh%fmlbé t¥ocdsd. adid bé’ﬂcohthﬁ'teStJ el ay
flexible wring circuit board 1, the netal substrate 5 of the suspension

board vvlth gléfj%we mgtaﬁggt ?%}P%a{lﬁ}acqgltlgﬁllc H%EF% . ate 16 of the first wired

circuit boar are su y equa ness to each other; the
i nsul ati ng base,| ayer of the nsi on board W, t h C t he
first insulati %és%ak% "SH?/eFe]ﬁ & PiNLE CHFRity b@f’lr@uﬁ’t LtllB‘SaF‘Eic are
substantial ly equa n t hi ckness to each other; . and the i psul ati ng cover

| ayer B of cariicsers 2% Botdreasehond wiredurirenitbearslo 1pHg formed haul at i ng

cover layer 19 of the f| rst wired circuit board 14 are substantially equal
i n t hi cknepeedeterautedovired ciffhils patirrmbydheombtiagiiee praseshie Thisicaml e

mat ching of the characteristic inpedances. In this relay flexible wiring
circuit boptedeht odvarfdrcet ofi credkirig auri bredlompd of4wimey ibe bboweead fhe an
alternative nethod shown in FIG 6 for 25 exanple. 26 First, the first

m%:_t al subsfFatwird8-difcudt-Beadesiden t BéniRIhodpodson S tH® 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
flexability.

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 circuit board 14 are substantially equal in thickness to each other;
and the insulating cover layer 8 of the suspension board with circuit 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). 5
In the nethod 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 forned

on the first Firstltheifigt bagal baerade/16 is phpardd 16 2R meohed, &SisitRet he case
descri bed above, as shown in FIG 6(c), the first plating resist 25b is

for med Orbaéemshhgadoibdv@e asl §ifdwh hhnF@@n%'(@)t Or’rﬂénl Bhe? ir&OIARIRGALI Ng 10 a
reversed portion of the first conductor ayer 18 form ng portl on of the

sane 24, azqgmﬁeelgiﬁn%@%; a&fagr S efi dgsgtgms% J; wn in

FI G 6(d) {ef, " the Tirst e ectro I"at' e a er |s f or med
by el ectrol ytic at i onth flrst th oductor f|Im2 ed from
the first™ B@tﬁ‘ﬁ’glﬁ ﬁ%r i, %19 ncashed P> 38 shewn Hé%g%g;? escri bed
above, as shown in Fl 6(e) i@! g}ﬁflrst plating _resist_25b is renoved
by a Rnow @'%ecﬁlieﬁ]@‘) Enehn epgriagamadynot hedomredimghe or by
peeling, as is the case descrl bed above, as shown in FIG 20 6(f).

Ther eaf t dirsttineuldting baise nlayendiit \éra fidrhionstlereahicotreshendingsto phat i ng
resist 25b was forned is also renoved by a known etching nethod such as

chem cal seteild agrddieirceit duiand)sideatersniawh portidn 1. 6(g) . The first conductor
| ayer 18 conprising the first thin conductor film24 and the first

Shectr oLy ol b okt de Sty e ueaigp s
opened AtthROLANAS 14ya%! $9TorsREd STPERE M8t HAsGRSinH BRSO L PSr RGaf (1R 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(f). Thereafter, 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
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 through
hol e 38 extending through the first insulating cover layer 19, the first
conductor |ayer 18, the first insulating base layer 17 and the first netal
substrate 16 is forned at a | ocation corresponding to the

second-wi red-circuit-board-side termnal portion 21, as shown in FIG 6(i).

It has a ghadEt et phriferts thededt 2 edponidiBgt b8 al@h sHO) Ehsdén BaArHeideor med 10
by a known net hod, such as drilling, punching, or etching. Preferably, the

through hol.&,:38) ! r{iﬁ{ll’%fga-hﬁ Jtht*égl UL ARG TR M ion '8 FATM L bhheCOVET

| ayer 19 1I's previous rme ave a pattern having an opening of a

| ar ger di ter an _the through .hole.38,,figst, and, then he through
ol o 381 EtopiraIngBe b3Se Job o g BRLEHEE ke 5L saBRitioh TRbgre18 18 e L he
first insulating base. layer 17 and the first. strate 16 by the

met hod mefAMENERMIEy desctibedn ahRven ag @O%?iﬁn%@régherﬁ%fe@ fikedt i ng pad
41 is formed in the ICside termnal portion 23 by plating for exanple and
t hen the Prsagp hale a8 extepding thrangh the Snst insulding gevertatiaral 9,gbet i on 23
t hrough the connecting pad 41, 20 as showmn in FIG 6(j). The first wired
circuit biiestdedntvegon paged BBt bhée Herst pnealapinig base 1Gy@2 17sapd atecBrkti n t hi s
manner. Then, the relay flexible wiring circuit board 1 is produced by

connect i nghetthle fubissiatel ri@d @i rfowinkdbear di libchtivh feormegonding ttae thecond
wired circuit board 15 by the nethod shown in FIG 7 for exanple. 25 First,

e s ot et g P 85001, 5 LB ERS 05 10 o
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 i1s formed in the IC-side terminal
portion 23 by plating for example and then the preamplifier IC 22 is
mounted on the IC-side terminal portion 23 through the connecting pad 41,

20 as shown in FIG. 6(). 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 insul ating 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 termnal portion 5 30,
as shown in FIG 7(a). Then, the first nmetal substrate 16 of the first wred
circuit board 14 is press-bonded to the adhesive sheet 35 in the condition
that the through hole 38 of the second-w red-circuit-board-side term na
portion 21 is in alignment and to correspond with the

first-w regserdngafitheeassd sheldalidgtner Materi®y {d dhaivelybtmdedniegtel Ng t he
first wired circuit board 14 and the second wired circuit board 15 together

as shown ioRHGnsdlditde coJéleIa%%i‘tZg of B d&dond RHBJ arémklb%qra n g Qe ot hrough

hol e 38 and sol dered by reflow soldering to forma sol connecting portion

39, as Shﬂ'\é’ﬂt f)(ﬁﬂ)&l( %gaésgef;%&%hﬁi %rﬁ%n rroﬁ$§ reI a]c la%%xfd ‘r;h\gI ri ng

circuit board erei -Ccircul boar d- si de

termnal port.ion 30 of the second wired,circuit b 5 and the. .
second- w 1Blgrc8fﬁ'e15p88§ ﬁ’ee P%%r‘?ﬁrﬁglmrﬁbl?tt }P?ﬂf%gﬁl%f PRIl REtIOR; o

ci rcwt board 14 are el ectri caIIy connected with each other through the

sol derd copbest shigvpan dilbn 7. Inthis relay flexible wiring circuit board 1
as well, since the 20 suspension board with circuit 3 and the first wired
circuit boar dThénathe fissibwetaltsudistrate démfl thalfiish wiagd cirstitustandel 4nist h each
other, both characteristic inpedances at the connection point between the
first-w rgsress-bontded toahe- sdlesive shearBs par theoeorditioh thig thesflersighn boar d
with circuit 3 and the suspension-board-side termnal portion 20 of the 25

first wireghlei 38 Wifttheossd@dnddwiad-deuifbsiesidkt feradahl Qobgon Ihiis jgan 29
alfl ow i mprovenent in signal transm ssion efficiency in the relay flexible

alignment and to correspond with the first-wired-circuit-board-side
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 circmat board 1 as well, since the

20 suspension board with circuit 3 and the first wired circuit board 14 are

substantially 1identical in layer structure with each other, both

characteristic impedances at the connection pomnt 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 1 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 1 are forned with fine pitch or high-frequency
5 signals are transmtted. Exanples While in the follow ng, the present
invention will be described in further detail with reference to Exanpl es
and Conparative Exanple, the present inventionis not limted to any
Exanpl es and Conparative 10 Exanple. Exanple 1 1) Production of First

wired circylidwiaaiidvémbht $h B4l tx%%%%és’?lbﬁ aﬁcfehey nhege tahl MBYHRY

t hi ckness of 25 u m was prepared (C. FIG Then, after solution of
pol yam ¢ 1 r
ubatr at e vk SRl P RADRL B Kol Fﬁﬁﬁ% Wér%d"ggé% Faloaita g

t hereafter in t her,eb roduc the.fi.rst. atrng base
| ayer of p%?‘yﬁﬁreggxr@& Fﬁhﬁ*&%ﬁ@%%g{‘b% Engpn po %do‘fm& T}F%‘H&B ’r’f# @ld¥pat tern
opened at portion thereof espondi ng
second- wi rfiwhferwrrg BUEHH- Qqaag %renf%ﬁgregp‘a t?rffsraepérh ordgghifteqQuEMCY Then, a
thin chromiumfilmhaving thickness of 300Aand a thin copper film having
t hi ckifess VgnaBoxeteresmEgedntially formed on the entire area of the first
i nsul ati ng base | ayer by sputtering, thereby formng a first thin conductor
filmwhich serves as a ground | ayeExg@fple&| G 3(c)). 25 Thereafter, a first
plating resist was fornmed on a portion of the first thin 30 conductor film
corr espondi ngWldle if epiRr $slibwiiaig! ithe pfesdnt i ihSbntioAdwWel die lda¥&fbed in
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 4 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 300Aand a thin
copper film having thickness of 800A 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 u in was forned 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 chem cal etching (Cf. FIG 3(f)). 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 coopdugtondilihepriespendimg ho aaeserdedrpdriiom afredfitdtecoridustorelaget r ol yti c
plated 10 |ayer was fornmed by this sem -additive process. Then, after

sol uti onf@mi@ yoniion asfl the esinte WaE. Q.1 8@)X 0 Bhénlr hafiestoblectitdyfié r st
i nsul ating base 1 layer including the first conductor |layer, the applied

resin Waplaxagager bcdgpdhhadie dREheRCHr 20 f REIeRIhRA THERGRIyHOeal | no,
t hereby producing the first insulating cover |ayer of polyimde 15 having

Lhi cknesso e 3ihhe " BACHRLIT RS MRRLELN, BRA"RLo AP O, sl eOf

correspon Suspensi oh-boar term na S e | Cside
term pal portion I 3. ereafter,. a portion. of the first netal
subst bt BYEBRE SRS F1C: HADs o Clitrearteba s (B b G3inE ePgh as m nal
portion was chemcally etched (Cf, 30 FI G 3#‘%). Then, _a prearrﬁlifi er IC
was nmountemoyedtbie the: eheraicadrefchime d6ft Faf- tHDdugH heme thenfisst ithin pad,
thereby producing the first wired circuit board equipped with the
pr eanpl i towdudter @ik of|vdhich({he) firdt) pltoguetsismbad eenoivimedreds @lscuit board
A second conductor |ayer of rolled copper foil having thickness of 18 u 25
in was prepaved byGhe dHeicdl edching §€fi, Flfx . s3{ghnd Thesfidsatdondubasdaleyer of 31
pplyimi de film having thickness of 25 tt mwas adhesively bonded to the
' comprising the first 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 3 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 preamphfier 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
15 am (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 forned in a predeterm ned w red
circuit ppélyenmdeviliohbdaserg thottinksy ef 5oe a5 wAsChdhédiGelyd bended 10 thaen, the
second insul ating cover layer of a polyimde filmhaving thickness of 25 u.

m of a pragdehardsndedtdalaber ﬂhﬁﬂﬁg}?@naépd)iysaﬂﬁ)éstﬂzé)’l‘%'ercﬁé{fﬁ%pﬂﬁ@kﬂéhst o the
first-wired-circuit-board-side termnal portion and the

cont r ol - Chff £51,a RERT F1s] 8)f CrTRAIRLARDT bh QReifiRS RERESIFLlYy IRRL Lo the
second conduct or layer through an epoxy adhesiVe [ayer havi ng I ckness 15
of 15 a m (Cf. Fl 40)) .. .Thereafter tiffener ,boards, of. al umi.num havi ng
Chi cknesSW8F fHB0 OF S erHOnHaBepnd shBEEees [FRer EXb8 aPrRL R g bace
| ayer through the epoxy . adhesive |ay vjn hi ckness_of 25 u mto

cor r esho an%ﬁt‘ﬁfé%ﬂeﬁo‘ﬁlrﬁé IRt pavteRd (i &ﬁ-dsi“l?@ﬁ:i tf‘ﬁ%r after the seonfinal
portion and 20 control-circuit-board-side term nal portion, respectively,

t her eby pecadivstorglayeh expessonidomi thedetching resiplonnd efadied by Ghe £hginjical3)
Production of Flexible wired junction circuit board An ani sotropic

conduct i vetchitipe $Cf eFiRed(dhavhe gttiningkresst ofasdfmomad bhystlahbemiedly bonded
to the second insulating cover |ayer of the second 25 wired circuit board

produced étghidie R 8&cotdsnidbethradboyewals farhedth acprbdederpiidd wirefiher 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 15 £ m (Cf. FIG. 4(D).

Thereafter, stiffener boards of aluminum having thickness of 100 £t m

( were adhesively bonded to the second insulating base layer through the
epoxy adhesive layer having thickness of 25 (t 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 um

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-wired-circuit-board-side termnal portion (Cf.
FIG 5(a)). Then, the first netal substrate of the first wired circuit board
was press-bonded to the anisotropic conductive adhesive sheet in the 5
condition that the second-wired-circuit-board-side termnal portion was in
alignment and to correspond with the first-w red-circuit-board-side

termnal portion, thereby producing the relay flexible wiring circuit board
(Cf. FIG 5(b)). Exanple 2 10 1) Production of First wired circuit board A
first metpdrimupbstheate dhckidingl &ss sherduddivigngirehi akoesd ofie 26pdning was
prepared (Cf. FIG 6(a)). Then, after solution of polyamc acid resin was

appl i ed t@reesponliase tof thd efifdtvire ARLRUISHOSIFAHE, tdrifnaPR)dre@n’ €8E.n Was
exposed to light and devel oped and thereafter cured by heating, thereby 15

producin erf.hy sty td f i m ing..tihi.ckness of
101 in Ong g@'p?@ét e?ﬂr%]?igg@p%%tg é?‘?\tsd?élfu mﬁ{a&g o&?ﬁ%ﬁr@#ﬂgﬁ@gﬁt |thH(?%fhom um

fil mbhaving thicknes f, 300 A and a thin .c er .fil.m having thickness of
800A wer ewg%cﬁrgﬁf‘i gpﬁ'f/&ft(?r glé%l adﬂsgﬂgplceﬁ?l?qléc(%g‘}rjeeéld%‘?skvﬁeg]??erqst ) ﬁglﬁl ating
base | ayer hy .sputterjng, thereby formng 20 a first thin conductaor film

whi ch 9serépEgigen L@F 6hﬁ&eF‘§y§‘W1{ '?lrw@%%(gwde t%”@ngoé'Fanawfiﬁ A8t plating
resist was fornmed on a portion of the first thin conductor film_

cor r espordligrment aandy dios caprprapendn witha ther shirgomdedcorcuitaheard-sideni ng
portion of the same (Cf. FIG 6(d)). Then, a first electrolytic plated

| ayer of teoppeal pextiony therdknpssdwiing Ghe relaywllexibde medinygy cietwitthoalrgt i ¢ 25
copper plating on the first thin conductor film exposed fromthe first 33
pl ating r@¥i BIG(8Mm).FIG 6(e)). Thereafter, the first plating resist was

| Example 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 12 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 800A 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 12 m was formed by electrolytic

25 copper plating on the first thin conductor film exposed from the first
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renmoved by the chemical etching (Cf. FIG 64)). 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
polyam c acid resin was applied to a surface of the first insulating base

| ayer including the first conductor layer, the applied resin was exposed to
light andhldeivel oqmast 4GH. Ik ebfd)kr Theﬁschftm iihehfiasti piptihpereshy waeduci ng
the first insulating cover |ayer of polyimde having thickness of 3 u in of

a predet aemdved battles Rhepaedldetdhingr (GOMBIG.t BaYeof T, r B Rdt NGhiho the
suspensi on-board-side term nal portion and the |IC si de terninal portion

(CF. Fl Gofahddor AIRET0E h?(fh tHe qﬁé?ﬂ?ﬁﬂlﬂ L85 Ha gb@ex{jf@rﬁﬁé@ﬁa%f 8p°Mm O

extending 15 through the first insu g cover ayer 2onduct or
| ayer, theflr S se |aye t_.neta rate was
f ormed atregaoafgr tqyo%}pe gh‘?m“’g‘g 1“6 (t@f ﬂl@ ggegg orj]?lﬁfl %qr}_dc%? %ﬁ%’ﬁrd- si de
term pal portian ( 6 Thereafte rea | if s nount ed
on thg éOEI}IH‘ésmgeﬁﬁ fixpt &ﬂ’l %ﬁ)ﬁa‘t‘ﬁf’&faﬁl &'“E{)ﬁh% Shof %%Ofytt’ﬁemé’émﬁlpr oduci ng
the first 20 wired circuit board egw pped with the preanplifier 1C (CF. FIG
6(j)). dpverwasdermed by tBicegral alddavecprosass: board A second wired circuit
board was produced in the sanme manner as in Exanple 1. 3) Production of
Fl exi bl e wi r €thényraftérosplutivouiftpolyemit 26dAesadwasiapplzdetet a slirface wifi ¢
adhesi ve having thickness of 25 u in was 34 adhesively bonded to the second
i nsul at i ngechiver ihaletingf bahke lageordcidieg the first conductor layer, the
{
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-side 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()). 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 1 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 netal 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 alignnent and to
correspond with the first-wired-circuit-board-side term nal portion, thereby
connect i ngdliexgetlpdrorided toi thet sasbonddneiulatitig chearldyandf the ssemdneinsidr ed 10
circuit board (Cf. FIG 7(b)). Thereafter, solder creamwas filled in the

through hgk@uigbdasPhefiRdd ﬂi)thfe%hﬁ%ls QééiQfBe@{gaE(ﬁrefé%rdTﬁ%n% ehdgforginnect i ng
portion, whereby the rel ay flexible wiring circuit board was produced

wher ei n tihﬁare&f % ud’i‘ngq %hrrﬁﬂhal Qf 4 It gxzndttqfenal : uég%%fegﬁ dl?&lingh:% second

wired circuit oar e se circ rm nal
portion of t

e first cujt board wer ected with
bach ot hath ﬁr%fuafﬁredt%mgﬁgaaﬁ Sl Lgrning! g5t 55%0@32 R e B o 1
Only the sec nd Wi T not . cqnnect.e h the first wired 20
ci rcut nmeﬁailnw t\ﬁ/d%ib ﬁwega?tewlrg GTGUIE POBT Wiy BEeSSihandedn circui t
of Conparative Exanple (hovvever this type 1 was equi pped with the
pr eanpl i fioeithe Cadhepipe osheasd dimi the caaditionsthak r the dhrewgh -bdar of shee

term nal portion serving as the suspension-board-side term nal portion: any
known onesecbndiwisedypeuitelyodrd-sidedprm2bhalEpattimat mors Bb alipnBraduand do of
Suspensi on board with circuit

correspond with the first-wired-circuit-board-side terminal portion, thereby
’
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 frst-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 netal substrate of stainless foil having thickness of 25 ,amwas 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 |ight
and devel oped and thereafter cured by heating, thereby producing the

i nsul ati ng base | ayer of polyimde having thickness of 10 k mof a
predeterm ned pattern opened at a portion thereof corresponding to the
first-wired-circuit-board-side termnal portion (Cf. FIG 2(b)). Then, a

t hi n chr diProdfiction f Suspendipe boesd with 800mdnd a thin 10 copper film having
t hi ckness of 800A were sequentially forned on the entire area of the

i nsul ati ng basemktalesulintrateudf ataindesst fdl dlayiionhickgess dfh2huaansgdaet or film
whi ch serves as a ground layer (Cf. FIG 2(c)). Thereafter, a plating

resi st VasehQfdd(COTFIG. PRGN OTHN, e rt {1 (tie AU Amid lak ¢&dihesRoNding to
a reversed portion of a conductor |ayer form ng 15 portion of the sanme (Cf.

FIG 2(d : , I el vt Le.ip a . r i i ckness
of 10 am)a\)f\)/gglp Sdranaegﬂﬁf;/acgfgefg? lreor%llf/ Eflcé@;sglgaglrg’ %‘PI?%? ﬁ ﬁlgle&gﬁ%h‘éﬁ? hél)@g’(szé)&]nduct or
filmexpgsed,fromthe plating resis CF. G, 2(e)).. Thereaffer, the
bl at) fo. fadied 4L 2P erBoeh 55 (et fhieheutsd br reiiia dhorchs) Brobtisg | Then,
the thin conductor filmop which the plating resi.st had 20 _been forned was
al so rer‘rﬁb%dmﬁ}‘i%tﬁ%g(}??éﬁi er 9t Rplygmagde hasjipg %(‘é?}e.ss fl’ﬁéodbﬁhlﬁ’étfbr | ayer
conprising the thin conductor filmand the electrolytic plated |ayer was
forned bypredetermened sudtariovepenast @ésa ppatian diereel cerrasparivg fsothani ¢ acid
resin was applied to a surface of the insulating base |ayer including the
conduct offirsyared-tineuidfphrédidectrirminab poetsore kPHIF . 26bY) i ght and devel oped
apd thereafter cured by heating, 36 thereby producing the insulating cover
| ayer of pol yi'erdea hdih nghrokiiakndHsn having thickness of 300Aand a thin
10  copper film having thickness of 800A 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 4 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(). 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 Fi mof a predeterm ned pattern opened at a portion thereof
corresponding to the magneti c-head-side termnal portion (Cf. FIG 2(h)).
Thereafter, a portion of the metal substrate corresponding to the 5
first-wired-circuit-board-side termnal portion was chem cally etched (Cf.
FIG 2(i)). Then, the magnetic head was nounted on the nagnetic-head-side
termnal portion through the connecting pad, thereby producing the
suspensi on board with circuit equi pped with the magnetic head (Cf. FIG
2(j)). 10tHérabypesdndingftheliasalatiaig sdviee 1hppesbpslonbiddbavingfischese f or ned
on the suspension-board-side terminal portions in the flexible wred
junction gfi reyi bs of Exprallerdifhd GURaRAt bpehdaxaitplL. pdith dHagedd exi bl e

wired junction circuits of Exanples and Conparative Exanple were

el ectri Caéolr}‘eeﬁg)glﬁgrgé g@'%ﬁ%ﬁf#ieh@}?e‘ﬁpﬁﬁﬁitQ%B?@hfe%ﬁr,ﬁ | L('gjfgﬁfégb{hg)..t hus

produced via respectirve aracteristic
i npedance betyween the connection oi nt _and e neti c head and,t he
characteri sti i’?‘fe nck pr?é}f;%eﬂf ltﬁ% %F@a%ﬁ%?&?%@eﬁﬂ‘a‘“&% g‘b&h@cti on
poi nt were neasured by the tinme donmaipn reflectonmeter (TDR) net h?d. The
resul s aREStanBaA e utabpardiside dgrmapriEpprijen eas chpedenlly cdebrd(€6n poi nt
Connection point - Preanplifier IC Exanple 1 60Q 6052 Exanple 2 65Q 65D
Conpar at i FEG60@(D100 Ehempl tha 3fagretic dieadr | waseemduded TABLE thet hat i n
Exanpl es, no difference was
magnetic-head-side terminal portion through the connecting pad, thereby
producing the suspension board with circuit equipped with the magnetic
bead (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 60Q 6002
Example 2 65Q 650
Comparative 60Q 110Q
Example 1

37




found between both characteristic inpedances, so that the matched
characteristic i npedances were obtained, while on the other hand, in 5
Conpar ative Exanple, a significant difference was found therebetween, so
that the matched characteristic inpedances 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 will be obvious to those skilled in the art is to be covered
by the following clainms. 38 WHAT IS CLAIMED IS: 1. Awred circuit board to
el ectrical | y tanrebetrlnistén drensieBEEbD thaarid Exdmplesi nouiffehendengaa net al
substrate, an insulating base |ayer forned on the netal substrate, a

conduct orfohad ebefwédtEdb@th tcharidstistici MhpedafcdaY 86, thandhanmdtsHbdt i ng
cover |ayer fornmed on the conductor |ayer, the wwred circuit board

conpri si ng; et W iLCUit. boar eghricall t i th the
suspensi oA BasrEy; HhbSiiiehy Webe e E Ml 3y the CREF S Wh

el ectpicakly connected whth the -first ,wkred circait ;bear for el ectrical
connelt | SrOUPRIATF EFpmiitrs Slimifibt St AlioEfice SAPLbg PR e\ EorEf T boar o
i ncl udes g fi}rast rrefga(# ﬁubstrate, .a first insulati r}c% bexe | ayer fornmed on
the firstthabthe malched gharackenistic jmpgdameasoyerepel obeieted on the first

i nsul ati ng base | ayer, _and a first_ insulati njg cover layer formed on the
first conductWhileayhe ilnstrtiveemppdimentpt obdhe drErsest dinygntiencaze m 1,

wherein the conductor |ayer of the suspension board with circuit and the
first compdoeided inather akyfve description, such is for illustrative purpose only and

{
it 18 not to be construed restrictively. Modification and variation of the
10 present invention that will be obvious to those skilled in the art i1s to be

covered by the following claims.
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the first wired circuit board are forned by a sem -additive process. 3. The
wired circuit board according to Caim1l, wherein the conductor |ayer of

t he suspension board with circuit and the first conductor |ayer of the
first wired circuit board are substantially equal in thickness to each
other. 4. The wired circuit board according to Claim1, wherein the

I nsulating base |ayer of the suspension board with circuit and the first

i nsul ating base layer of the first wired circuit board are substantially

equal in thickness to 39 eachWBIATRPTIS CLATHEEDIISed circuit board according
to Caim1, wherein the insulating cover |ayer of the suspension board with
circuit and the first insulating cover |layer of the first wired circuit
board are substantially equal in 5 thickness to each other. 40

1. A 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 comprising:

a first wired circuit board electrically connected with the suspension
board with circuit, and

a second wired circuit board electrically connected with the first wired

circuit board, for electrical connection with an external circuit,

wherein the first wired circuit board includes 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 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
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

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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