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Description of the Prior Art

The wired circuit boards used for electronic/electric equipments are
usually provided with terminal portions to connect with external
connecting terminals.

In recent years, the so-called "flying lead” in which the terminal
portions are formed on both sides of the conductive pattern, rather than in
only either side thereof, is being in widespread use in order to meet the
demand for electronic/electric equipment to have increasingly higher
density and reduced size. It is known, for example, in suspension board
with circuit used for a hard disk drive that the terminals are provided in
the form of flying lead.

To be more specific, the suspension board with circuit comprises a
supporting board 1 of stainless steel foil, a bgse layer 2 of an insulating
material formed on the supporting board 1, a conductive pattern 3 formed
on the base layer 2 in the form of a specified circuit pattern, and a cover
layer 4 of an insulating material, for covering the conductive pattern 3, as
shown in FIG. 21. The terminal portions 5 provided in the form of the

flying lead are formed on both sides of the conductive pattern 3 in the



conductive pattern 3, while also the supporting board 1 and the base | ayer
2 are opened to expose a back side of the conductive pattern 3. If
necessary, netal plated |ayers 6 are forned on the both sides of the thus 5
exposed conductive pattern 3 by nickel/gold plating and the |ike.
Thereafter, these termnal portions forned as the flying | ead are bonded to
external connecting term nals by applying supersonic vibration thereto by
use of a bonding tool and the like. In this term nal portion fornmed as the
f1ying | eafdllosiingenbhaehothhecoes 1§ enfd ishepemeddivciipoge pafrbat Brday € wposed,
the supersonic vibration is easily transmtted to the termnals. This is

sui tabl e T&fndtd&%ivbggsmé\ﬂl BSild fRoSHREH§PYrEing Bsald Pind®fhd BEsOt sy hand,
this provides the di sadvantage that the conductive pattern exposed at both
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cover layer, to cause, di sconpection,of the cqgnductive pattern.wth. ease.
SOMMRY PP SARESTRUERTTANIAEO SEYHS B BT BT HEd b hhEHE BHOE O SPEVIS o new
wired circuit board _having a termnal portion formed as a . flying lead in

whi ch Bot rexdioged cepdygchipe pabigyatd by nb‘é‘f‘iﬁ@"h]‘? é’ﬂ%“’@%ﬁ‘@eﬁlet Bke can provide
enhanced stren%th of the conductive pattern by sinple construction to

ef fectivel y préhersalbes uthesacteraiingl seomivast fgmed ashéhe ofring ilead paret er n.
The present invention provides a wired circuit board conprising a first

i nsul at i ngodredesk to axtomadlconrectpag ttermifalsnied applying fupetsonsulbattiog 25

| ayer, a second insulating |ayer forned on the conductive pattern, and an 2

openi ng, fwiereth By ushef amdingitboloandthé hikeconducti ve pattern, for
allowing the first insulating |ayer and the second insulating |ayer to

open, so as toIh ¢hi¥ RrhAhE] PaFtiFOTrn®dt b thBIfBAng 1644, S PRE kot dRfesof the
conducti ve
10 of the conductive pattern are exposed, the supersonic vibration is easily
transmitted to the terminals. This is suitable for the bonding using the
supersonic vibration: on the other hand, this provides the disadvantage
that the conductive pattern exposed at both sides thereof is weak in
physical strength and is subject to stress concentration at edge portions of
15 the openingsin the base layer and cover layer, to cause disconnection of the
conductive pattern with ease.
SUMMARY OF THE INVENTION
It is the object of the invention to provide a new wired circuit board
having a terminal portion formed as a flying lead in which both sides of a
20 conductive pattern are exposed that can provide enhanced strength of the
conductive pattern by simple construction to effectively prevent occurrence
of disconnection of the conductive pattern.
The present invention provides a wired circuit board comprising a

first insulating layer, a conductive pattern formed on the first insulating

25 layer, a second insulating layer formed on the conductive pattern, and an



patter n are exposed, wherein at |east any one of the fir st insulating

| ayer, 5 the second insulating |layer and the conductive pattern has
reinforcing portions for reinforcing the conductive pattern formed at ends
of the opening in crossing areas where ends of the opening and the
conductive pattern are crossed each other. Al so, the present invention
provides a wired circuit board conprising 10 a netal supporting |ayer, a
first insulating |ayer fornmed on the netal supporting |ayer, a conductive

pattern fosp@dnenfirieed it se bnsel @ishtign lodyRs codd sesengatiast| firi A1tvayer
formed on the conductive pattern, and an opening, forned at the sane

position o 1 he ayY; : p i | ayer
and the fi{;hsei h??gu at?%gglqggg Taﬁgrr:t et ]%Co?lgclgl\r?gm%éhlgﬁgg%aﬁ r?gelqégétras?% open,
so as to fprma term nal rtiQn i which fr d. keskdes o he
conduct 1 velt5ih PetRrat et bioby o el i6ky L bePRRES b 3 Rtychdf
insulating |l ayer, the second insulating |ayer angd the conducgtive pattern
has. T ei nf OPRYHED FF ERBRIET, OF heHs Rl ARG S EORUER Fiet FIAeFReByRbd at
ends of the opening in crossing areas where ends of the 20 opening and the
conducti vetheatseeand dneulatoys dayeacmdotherconpyctive patteanchae weinioseings
ment i oned above, since at | east any one of the first insulating |ayer, the
second i nspbEidsg fhayernfancdnghehe orpddsictive patteagnn forased hat reaidsf of diheg
portions for reinforcing the conductive pattern forned at the ends of the
openi ng i noppdrengrios srosgirgy adsawkdrezet dredenfishef optmihpeawpahe ngahdtiviee
conductive pattern are crossed each other, the physical 3 strength of the
conduct i vepp@bi€hbe atoskb@ el otlRér.t he opening can be reinforced. This can
produce the effect that for exanple when the conductive pattern both sides

of which are exp@sqleipresittl BilentRISHFRETeS ANGBRUr @FhAP HRbrd REnfiskiARr ti ons
of the opening in the process of bonding 5 the termnal portion and the

externgl COMASEN Dol el by QY APRL! N IHBRESERIGE MRl LNyl .8.8andi ng
tool, the di'sconnection O t¥1e conductive pattern can be efo ecti ver
revented, th provi ding Logr i i abiid it LLi t he
D euens“F R g HRGAYELs Redh BBl AP B L a0
insulating |l a onductive Eatglrernforme irst_iknsulati.n

er,.a n the, f
ayer - o cacothd HOULERRIA S PR O thE SR a e R Do pA RO R Ry an
openi ng, forned a he sanme position of the conductive pattern, . for
ol Tow ng tREmT 8F tRoHEE| MPNEDert B PROUSEEEHRITGY! B AUOTBeLbEo
open, so as to forma termnal p rthio ~in which front and hack 15 sides of
t he conducketal ﬁ&PP@’FW%r]@Yé&p%}%‘goﬁ ‘w%é%ilﬁs‘a IRBHNGueEi #8dphee e¥e5oRds
wi dened portions forned to extend in a widthw se direction substantially
or t hodénal insylatang lagerdtn grarr 88 tdsokP &9rm e LB PRI IR eV BGbn Iomgssi ng
areas where ends of the opening and the conductive pattern are crossed each
ot her. 20 auddacksidgs efsiret cg tieapa the v pie $xXRosid: suhetein uittlepstapdy
conprising a netal supporting layer, a first insulating |ayer forned on the
met al suppmd iofgtheferst msubatcogt layer paheesecondr mesulabinghdayér sind rhal ati ng
| ayer, a second insulating |layer formed on the conductive pattern, and an
openi ng, fambdtde pigerairdspasniareingopotthen < fnduahiforeipatherdonduetive
allowing the 25 netal supporting layer and the first insulating |ayer, and
the secondpattern formed at ends of the opening in crossing areas where ends of the

20 opening and the conductive pattern are crossed each other.

In the wired circuit boards mentioned above, since at least any one of
the first insulating layer, the second insulating layer and the conductive
pattern has the reinforcing portions for reinforcing the conductive pattern
formed at the ends of the opening in the crossing areas where the ends of

25  the opening and the conductive pattern are crossed each other, the physical



4 insulating layer to open, so as to forma termnal portion in which
front and back sides of the conductive pattern are exposed, wherein the
conductive pattern has wi dened portions forned to extend ma w dt hw se
direction substantially orthogonal to an extending direction of the 5
conductive pattern in crossing areas where ends of the opening and the
conductive pattern are crossed each other. In the wired circuit boards
menti oned above, since the conductive pattern has w dened portions forned

to extend kfredgih dithvhs ecodtidiesive opatebst antthal bydordthagonglenifg tdttnh be
extending direction of the conductive 10 pattern in the crossing areas

where the edf,efqt heTpRERAAQ,AOIINGHEORINEL | E P SHAXATR GASP e ach

ot her, the physical strengt e conductive pattern at t he
opening can be reinfaorced., This.can produce the effect. that. for exanple
when ¢ he. comituERre PRLEER: kgt e Al S B R o Ehet i n el St R %1 o
stress concentration at the eiﬂd ﬁgrti og% 15 of .the oEeni n in@{ﬁs r ocess
of bondi ngCTHEREEARGH AL tbSreﬁ ROHANS AE LRS CBPRHIS I Ahe PRt Ry
appl yi ng supersonic vibration of the bonding tool, the discaonnection of the
conductd vetlpatteenmalanogeonfand ttheeeyteppal cppagctinguerpusal dbhgriyingved
bonding reliability. Further, the present invention provides a wred
circuit bosupgerzonwonmpratpngia bonding henll dhé nisdoapertion of ahduetidretivat t er n
formed on the first insulating layer, a second insulating |ayer formed on
t he conducpatterpaddreroe, effbctieslyopeavergedf dhnedpedvitlhey dampropedi bowdingf t he
conductive pattern, for allowing the first insulating |ayer and the second

i nsul ati ngrdlagalitg.0 open, so as to forma termnal portion in which front
and back 25 sides of the conductive pattern are exposed, wherein the first

insulating 5 71} aygditRRd/ Me HREsIRCAMLAIGH ALV Y Yird VG R I RFAONS
projecting fromends of the opening onto the conductive pattern in the

openi /g i Nedf rigfr%s§ifﬂgt %&ﬁagwggége dﬁg@ﬂ%ct&{esggﬁfﬁg?&irﬂgd Rk HNE et

conductive patterm are crosse present 1 nvention

provides aln%ﬁft?nglfa%'r,t :Pos%rcgngoméulﬂiﬂg layer formed on the conductive
pattern, and an opening, formed at the same position of the conductive
pattern, for allowing the first insulating layer and the second insulating
layer to open, so as to form a terminal portion in which front and back

15 sides of the conductive pattern are exposed, wherein the conductive pattern
has widened portions formed to extend in a widthwise direction
substantially orthogonal to an extending direction of the conductive
pattern in crossing areas where ends of the opening and the conductive
pattern are crossed each other.

20 Also, the present invention provides a wired circuit board comprising
a metal supporting layer, a first insulating layer formed on the metal
supporting layer, a conductive pattern formed on the first insulating layer,
a second insulating layer formed on the conductive pattern, and an opening,
formed at the same position of the conductive pattern, for allowing the

25 metal supporting layer and the first insulating layer, and the second



a netal supporting layer, a first insulating |ayer forned on the netal
supporting |l ayer, a conductive patter n formed on the first insulating

| ayer, a second insulating |layer formed on the conductive pattern, and an
opening, forned at the sane position of the conductive pattern, for
allowing the 10 netal supporting layer and the first insulating |ayer, and
the second insulating |layer to open, so as to forma termnal portion in
whi ch front and back sides of the conductive pattern are exposed, wherein
the first jnRsWtabgNgyérYelopandiserad be f6a600deimsthRboRdoh ANElhiaY Eront
projections projecting fromends of the opening onto the conductive pattern
|0 the 15 ARPMHAG. | AdblCFraRSIRAGALARs PAREEn! BPe ©PdSod, L RfepREN RY and

t he conductive pattern are crossed eac Int W réd circuit boards
menti oned above,. sin the first insulating.la and/ or,the secqnd.

i nsul ati ng™ gygFlvﬁaR/agt%%lrrbﬁlgét‘?’b(%gegr%(j)rg%:(fnlsnf rfr%/egirmt? &tNh T Gy wﬂﬁ@“%’pggni ng
onto the cgnductive pattg{?glin the opening in the 20 crossing areas_where

the ends OTTeHEHPERWPHGNERUN Herthagerik itPe 4iht ERIENAPE dirpcted cHbst her,

t he physical strength of the conductive pattern at the ends of the opening
can bebreigohdiictide MAiterman prssingeardns viesetendsap! tbe wempeeandhdhet he
conductive pattern both sides of which are exposed is subject to stress
concent r atdomduvative pattarh o ¢riosssl edclt héaypeni ng in the 25 process of
bonding the termnal portion and the external connecting 6 term nal by
appl yi ng superhkornthe witrdatirenitobositds hontiioged adlovel kéndl $shenaadiuicoifreof t he
conductive pattern can be effectively prevented, thus providing inproved

bondi ng r gl4tadid hay Wikend periabi€ doitmb@abdeBendhin R eSatHwidav 8iFet@Ancan
provi de high 5 bonding reliability so that the wired circuit board can be

used as theRusRERRY ORrRALHaNM fdh the" EXtdndiR¥CRIMEEBN OF NBEL ac%nfd%‘é‘Rilziﬁéllg:yi ng

| ead in which both sides of the conductive pattern are exposed.

DESCR} RTI T n NS, F i ment
of a \!/lvltBr_e é.’g?é‘urﬂg @gﬁgﬁﬁgr %{%%awrb%%ng% ]Pe(])ngltsi (L))?tlh;e ???Hﬁ% ) %ﬂ?ﬁg
resent invention; i.S .a secti i [{.ngi Qrtion a
Perninal norarshvs o ftehd; fegBlisp@lNac, St el BVFLRE ssPaigeb B the ” ne
term nal port,ion of the sane. Fl is an_enlar _ged plan view,0of FIG
1(by "1 Roedu8B? ingbat A€ Phr, g of tbf cBnfTn hn - BpRediy odtis Pt ¢
board shown in FIG 1. shows the st of form ng a conduciiye pattern
on a base RTagufe tkl%)e%fsﬁéﬁ%aft éeg*@é%p%fWﬁE?&LﬁgcoaTHa ©IRFEIT ﬁotlﬁh%l_ es
conductive pattern (c) shows the step of formeg_% a .cover-si de_openi ng on

the cover 9faybichopresexpossdris BiPiestetoesfirest CopGeNr2 EPRiatathe ard Postipas

fornmed >
15 of the opening in the process of bonding the terminal portion and the

external connecting terminal by applying supersonic vibration of the
bonding tool, the disconnection of the conductive pattern can be effectively
prevented, thus providing improved bonding reliability.
Further, the present invention provides a wired circuit board
20 comprising a first insulating layer, a conductive pattern formed on the first
insulating layer, a second insulating layer formed on the conductive
pattern, and an opening, formed at the same position of the conductive
pattern, for allowing the first insulating layer and the second insulating
layer to open, so as to form a terminal portion in which front and back

25  sides of the conductive pattern are exposed, wherein the first insulating



(d) shows the step of form ng a base-side opening on the base |ayer at a
portion thereof at which termnals are to be fornmed and (e) shows the step
of formng a netal plated |layer on each of front and back sides of the
conductive pattern exposed in the cover-side opening and 25 the base-side
opening. 7 FIG 4 shows another enbodinment of the wired circuit board
(wherein a cover-side projection and a base-side projection are forned) of
the present invention: (a) is a sectional view of a principal portion of a

term nal payéi andefr the subdretl1gdulatinty Bogsdhand pebjectidna Plopdetiieirodh t he
termnal portion of 5 the same. FIG 5 is an enlarged view of the plan view

shown in Fhgs 8f Rhe @%ng(%@o&@?@moﬁﬂ%ﬁv\éi FUEREn LHE tRb Afjfer¥hgWPthanot her

enbodi ment shown 1 n G 7 shows 1n section a princrpal portion

of anotheQrggggggﬁggg‘Qﬂe&92&¥ﬁépgiﬁg§§Jé§%§ﬁ§péﬁga§%i&ﬂuﬂﬁmﬂ%rﬂgﬂ%rﬁf the

wi red circui shown 1 in'section a principal
portion of still anot Eﬁert enbodi ment (only the base-side projection is
forned) ofPHEOSHASRCE #EGFt board shown in FIG 4(a). 15 FIG 9 is a plan
view of a suspension board with Qircuitﬁfresente as one enbodi nent of the
wired €ircuit HE8r BhoPresedtynysBHON REPEHG DR Wirpd iyt bpgrd compEIsing
production processes of the suspension board with circuit shown in FIG 9:
(a) shows a heetsd epapgfortimgmlanpra dirst ngsvlatmprlerar Sormefl an 2he metal
phot osensitive polyimde resin on a supporting board (b) shows the step of
exposi ng tsupposahgigyen d cgidudtheopatiiean fhwobedaskthe first insulating layer,
a second insulating layer formed on the conductive pattern, and an opening,
formed at the same position of the conductive pattern, for allowing the
10 metal supporting layer and the first insulating layer, and the second
insulating layer to open, so as to form a terminal portion in which front
and back sides of the conductive pattern are exposed, wherein the first
insulating layer and/or the second insulating layer have projections
projecting from ends of the opening onto the conductive pattern in the
15 opening in the crossing areas where the ends of the opening and the
conductive pattern are crossed each other.
In the wired circuit boards mentioned above, since the first insulating
layer and/or the second insulating layer have projections projecting from
the ends of the opening onto the conductive pattern in the opening in the
20 crossing areas where the ends of the opening and the conductive pattern
are crossed each other, the physical strength of the conductive pattern at
the ends of the opening can be reinforced. This can produce the effect that
for example when the conductive pattern both sides of which are exposed is

subject to stress concentration at the end portions of the opening in the

25  process of bonding the terminal portion and the external connecting



(c) shows the step of developing the coating to formit into a
predeterm ned pattern 25 (d) shows the step of curing the patterned coating
to formthe base 8 | ayer, (e) shows the step of form ng a conductive
pattern on the base layer; (f) shows the step of formng a coating of a
precursor of a photosensitive polyimde resin on the conductive pattern 5
(g) shows the step of exposing the coating to |ight through a photomask~
(h) shows the step of developing the coating to formit into a

pr edet er mi teeghipal t BY napplyiapowapbrw st epiahtiouwr i ofg thbe bpatigs nedlcoid Ng to
formthe cover 10 layer (j) shows the step of opening the supporting board

at porti ongisthehe@fonabs Yid ehnlieLieX RNl 841519 CONERTTdIP D ASERtNR! haY ©

formed (k) shows the step of opening the base |layer at portions thereof at

whi ch theﬁ%&%ﬁ%liﬂrq)%?%%ggﬁéggh%ig{%g&nal s are formed and 15 (1) shows

t he step orm-ng ‘a ne a on each side of the exposed
conductive pattern..FI.G. 11 shows, a nbodi nent. of a. suspensi on.board with
circutt shown LRerrEedsCiegRisy B h Ohi B BUFFOR OO SRReRiovaRe Hen
present invention: (a)._ is a sect itg\nal .view of a principal portion of an

ext er ndl - hling ettty iy thathithel wared garcails hoasi ofpthdsr Bt & dihecui t

and (b) is a plan view of the external -side connecting term nal of the
same. FI Gsuspeshions baar@nviblli meauitofevans wdisen somned ot dhe fining dead tinshown
in FIG 9 (wherein a cover-side projection and a base-side projection are
formed): (whidsbahsedes ohtlie vormdwnasiveappitene iapakxposdd.on of an external - si de
BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings:
10 FIG. 1 shows an embodiment of a wired circuit board (wherein a
widened portion is formed) of the present invention: (a) is a sectional view
of a principal portion of a terminal portion of the wired circuit board; and
(b) is a plan view of the terminal portion of the same.
FIG. 2 is an enlarged plan view of FIG. 1(b).
15 FIG. 3 illustrates the production processes of a wired circuit board
shown in FIG. 1:
(a) shows the step of forming a conductive pattern on a base layer;
(b) shows the step of forming a base layer on the conductive pattern;
(c) shows the step of forming a cover-side opening on the cover layer
20  at a portion thereof at which terminals are to be formed;
(d) shows the step of forming a base-side opening on the base layer at
a portion thereof at which terminals are to be formed; and
(e) shows the step of forming a metal plated layer on each of front and

back sides of the conductive pattern exposed in the cover-side opening and

25  the base-side opening.



25 connecting term nal of the suspension board with circuit and (b) is a
plan 9 view of the external -side connecting ter urinal of the sane. FIG
13 shows in section a principal portion of another enbodi nent (only the
cover-side projection is fornmed) of the suspension board with circuit shown
in FIG 12(a). 5 FIG 14 shows in section a principal portion of stil

anot her enbodi nent (only the base-side projection is fornmed) of the
suspensi on board with circuit showmn in FIG 12(a). FIG 15 shows an

enbodi ment of FTGUIPEHIH DA Sk G ridbddined i tCal theshowd difcfit Goadd (Wherginn t he
conductive pattern has a concave formand a 10 wi dened portion is forned):

() is a sectianalieViBmPlonda R b 23didB Yrbidpioff 2 A2 K1 ra@ltrgi d€sent
| "of " t he t and 6 )p

connecting terni na suspensi on board with circul I's a plan
view of the _externalysid ! erm ] " "
i || ustrat e V? I(9,\1%E)1r' gl%l)u%tal1 %C%;g@no%ggéégg)%% 5 Wﬁlg%s%l poeltrtlisal%on o%rnglnv%\ﬁltlﬁoq(t:]iorn cuit
shown in FIG 15. 15 (a). shows th ep_of formn coating,of recur
sor of a pHOtEsEHS ?‘é%‘glﬁc%oﬁﬁ ﬁ’égr(giilﬁadﬂag ‘élﬁﬁ’pgﬁ' a?%gel%]é‘rg"tlj F(’S?log‘h‘bf\fvs t he
step of exposing the coating to light through a photomask~ (c) shows the
step oP debihd ¥3PAg the coating to formit into a 20 predeterm ned pattern
(d) shows the step of curing the patterned coating to formthe base |ayer,
(e) shows the Fl€p5as anemiangedvisondfithe ptampaiaveshown inhBIGadd)] ayer (f)
shows the step of form ng a coating of a precursor of a 25 photosensitive
pol yi m de resi RIGn 6t izeax endaxpgedve epadf ehe pléne view of another embodiment
shown in FIG. 4(b).
FIG. 7 shows in section a principal portion of another embodiment
10  (only the cover-side projection is formed) of the wired circuit board shown
in FIG. 4(a).
FIG. 8 shows in section a principal portion of still another
embodiment (only the base-side projection is formed) of the wired circuit
board shown in FIG. 4(a).
15 FIG. 9 is a plan view of a suspension board with circuit presented as
one embodiment of the wired circuit board of the present invention.
FIG. 10 illustrates the production processes of the suspension board
with circuit shown in FIG. 9:
(a) shows the step of forming a coating of a precursor of a
20 photosensitive polyimide resin on a supporting board;
(b) shows the step of exposing the coating to light through a
photomask;

(¢) shows the step of developing the coating to form it into a

predetermined pattern;

25 (d) shows the step of curing the patterned coating to form the base



(g) shows the step of exposing the coating to |ight through a photomask~
(h) shows the step of developing the coating to formit into a
predeterm ned pattern 5 (i) shows the step of curing the patterned coating
to formthe cover layer (j) shows the step of opening the supporting board
at portions thereof at which the external -side connecting termnals are
formed (k) shows the step of opening the base | ayer at portions thereof at
10 which the external -side connecting termnals are forned and (1) shows
the step ofayk®rmng a netal plated |ayer on each side of the exposed
conductive pattern. FIG 17 is a schematic plan view of an enbodi mrent of a

phot omask used(d)Qho@PQ i9p TSR AGohAubiighhatitrhh SiEBasd 1H)eE 16(b):
15 (a) shows a sem -translucent striped pattern having an averagé

{ransmi sston 1 9 8s 200Ut B0V Dl alige 2 BERlL [@NS) YaRIA! troad

pattern having an aver age transm ssion tatio of out

tr ansm oo BHOPACT GV Reui B tn Py BB Ve FRUR T anst ugent ci roul ar
st aggered pattern having, an average transm ssion ratio of aboyt 70% FIG
18 shows an e dﬁgﬁﬁF gheasgﬁéﬁgngﬁBﬁﬂﬂgaF ewf?%@%€r8h3¥g§% opghppg 9
(wherein the conductive pattern has a concave formand a 25 cover-side
proj ect i onpagiemadkase- si de projection are forned): (a) is a 11

(h) shows the step of developing the coating to form it into a
predetermined pattern;

(i) shows the step of curing the patterned coating to form the cover

10 layer;

() shows the step of opening the supporting board at portions thereof
at which the external-side connecting terminals are formed;

(k) shows the step of opening the base layer at portions thereof at
which the external-side connecting terminals are formed; and

15 (1) shows the step of forming a metal plated layer on each side of the
exposed conductive pattern.

FIG. 11 shows an embodiment of a suspension board with circuit
shown in FIG. 9 (wherein a widened portion is formed) of the present
invention: (a) is a sectional view of a principal portion of an external-side

20 connecting terminal of the suspension board with circuit; and (b) is a plan
view of the external-side connecting terminal of the same.

FIG. 12 shows an embodiment of a suspension board with circuit
shown in FIG. 9 (wherein a cover-side projection and a base-side projection

are formed): (a) is a sectional view of a principal portion of an external-side

25  connecting terminal of the suspension board with circuit; and (b) is a plan



sectional view of a pr incipal portion of an exter nal-side connecting
termnal of the suspension board with circuit and (b) is a plan view of the
external -side connecting term nal of the sane. FIG 19 shows in section a
principal part of another enbodi nent of a 5 suspension board with circuit
shown in FIG 18(a) (wherein only the cover-side projection is forned).

FIG 20 shows in section a principal part of still another enbodi nent of a
suspensi on board with circuit shown in FIG 18(a) (wherein only the

base- si de P 6CHlic0fktesndlos; @8 Eonndbtifk GerBdinshsiheaszappvent i onal suspension
board with circuit: (a) is a sectional view of a principal portion of a

termnal of th uspe 1 (@e)) i f the
trm nal of th??ail%" &%deﬁﬁlﬁ%%%%%*é‘c%@%%ﬁ%%’oéof}ﬁ%n ﬁ‘%&%%%%ﬁ%‘%‘%ﬁ%&ﬁ

Referring to,Fl iS.S ne & of a wred,cir Ult
boar d of “t 8 brdcertrryenr SHERIR 2 T RE P Bhe s eHHirie fr v
principal port of a portion of the wired circuit board and FI G
1(b) is a ‘HF%\‘HWS@ %ﬁéqg inal portion of the same. In FIG 1(a), the
wired circuit board 11 conprises a base layer 12 formed as a_first

i nsul abi ng | ayElGof 14nshowsi iy Heetdon ap, PAIRGPALICRORIEOIpadt e?thulanﬂﬂ?%d on
the base layer 12 20 in the formof a specified wired circuit pattern, and
a cover | agmbodimént fealyathe baseosidei priectiqmgs | faymreddf of hb@lwsmﬁgsm eri al
on the conductive pattern 13. The conductive pattern 13 is provided in the
form of a Ipbardavithycieduit shesnah RIGe32(h3a, 13b, 13c and 13d arrayed in
parallel with each other with spaced at a predeterm ned interval, as shown

in FIG 1(b). BSGTHE ishewsahhngmiBianeat ©f0f dhpehatm haved wahaothcuhe
cover layer 14 12 that may be used include, for exanple, synthetic

resins, sughhwg iRED0.M GPhérdaithe @HAYCctiGe REtdn BRL VEEdIRAVEI bt £nd @SI N,
polyether sul fonic resin, polyethylene terephthalate resin, polyethylene

T B T TR T EE S B
thickness Qﬁ external-side connecting terminal of the suspension board with circuit;
and (b) is a plan view of the external-side connecting terminal of the same.
FIG. 16 illustrates the production processes of the suspension board
with circuit shown in FIG. 15:
15 (a) shows the step of forming a coating of a precursor of a
photosensitive polyimide resin on a supporting board;
(b) shows the step of exposing the coating to light through a
photomask;
(¢) shows the step of developing the coating to form it into a
20 predetermined pattern;
(d) shows the step of curing the patterned coating to form the base
layer,
(e) shows the step of forming a conductive pattern on the base layer;

() shows the step of forming a coating of a precursor of a

25  photosensitive polyimide resin on the conductive pattern;

10



1-30 ,um or preferably 2-20 ~.t m The conductive materials used for the
conductive patter n 13 include, for exanple, copper, nickel, gold, solder
or alloys thereof. Copper is preferably used. The conductive pattern 13
usual |y has thickness of 10 2-30 ,u m or preferably 5-20 u. m This wred
circuit board 11 is formed in the following way. First, as shown in FIG
3(a), the conductive pattern 13 is forned on the base layer 12 fornmed in a
filmlike form in the formof the specified wired circuit pattern by a

known patterni 3y BhO§ESShe Siteh 2% éx@ﬂﬁhgthén&xﬁhﬂ§?§§1h%?thﬁw@qghthVe
process and a sem -additive process. Then, as shown in FI 3(b), "the base
| ayer 12 i}ﬁl(%g}%{s%g with the cover layer 14 in a known nethod, for exanple,
by adhesi ve bonding a filmlike resin to the conductive pattern 13 or by

appl ying a photgsepsitiyve resin to,the conductive pattern.13 and. then
curing that regﬁn.sﬂﬁwsl %{lhet “Ri Ptad%‘feﬁ%nlg Eglgr aoaﬁnghﬁ%nf%%g,m&g &hown
in FIG 1(a),, the cover |layer 14 is opened to expose a front side of the
conduct i vé’rﬁéﬁfeé"wnfé Rt A so the base layer 12 is opened to expose a back
side of the conductive pattern 13 in such a manner that the exposed front
side of the conbebewsehsasteprof awringcthenpatiepped ¢optizig &1 dermftheneoveane
correspond in position to 25 each other so as to expose the both sides of

t he condudbyes pattern 13. 13 Then, on the both sides of the exposed
conductive pattern 13, netal plating layers 15 are forned thereby form ng

the term nal p@Yshows thé step bhepéoimp tie thppdititignBohebdt pbitidnk @hetdidl
portion 16 is fornmed in the followi ng manner. First, a 5 cover-side opening

L1 L S0 gRepeol cidstong il angjagbal ach L
laser machi ni ng) Gl e AR RALSRIAKBAIRS HREOUASEN St 0RidrRSIHbreBf at
10  which the external-side connecting terminals are formed; and
(1) shows the step of forming a metal plated layer on each side of the
exposed conductive pattern.
FIG. 17 is a schematic plan view of an embodiment of a photomask
used for exposing the coating to light in the step of FIG. 16(b):
15 (a) shows a semi-translucent striped pattern having an average
transmission ratio of about 50%;
(b) shows a semi-translucent latticed pattern having an average
transmission ratio of about 25%;
(c) shows a semi-translucent circular staggered pattern having an
20 average transmission ratio of about 25%; and
(d) shows a semi-translucent circular staggered pattern having an
average transmission ratio of about 70%.
FIG. 18 shows an embodiment of a suspension board with circuit

shown in FIG. 9 (wherein the conductive pattern has a concave form and a

25  cover-side projection and a base-side projection are formed): (a) is a

11



shown in FIG 3(c). Likew se, a base-side opening 18 is forned in the base
| ayer 12 in a portion thereof corresponding to the cover-side opening 17,
in 10 a known nethod, such as drilling, |aser machining, etching and
patterning of photosensitive resin, as shown in FIG 3(d). The cover-side
opening 17 and the base-side opening 18 are opened into a rectangul ar shape
to cover all the lines of wire 13a, 13b, 13c and 13d. As shown in FIG
3(e), the netal plating layers 15 are fornmed by 15 plating on both sides of
the conducidc¥ionnbiicas bf A préxdipabgoitivnt bEaaaeErsdldadorRenhoaidd tenditdle
base-si de opening 18. No particular limtation is inposed on the plating
nmet hod us ! t al:+pl at.ed .iaThe al,: nl, at | ayer
15 may bquhﬁﬁ%déﬁﬁﬁgggﬁépﬁg?ﬁeﬁggﬁr%%ggﬁéq% at&ﬁguaghIﬁ?%o##ﬁ+eégq%fating.
Al so, no 20 .,particylar limtation. is i.nposed on the netals used for the
t\%}‘{l%%lé ycT[\)% ¢ al of

pl ati ng. K5 F $Ohay 8 USEa For’ t gsﬁpg%ing. It is preferable that

t he el ectrolysi i cke | ating .and the electrolysis gold plating are
perforned in se]a{fg-niéSi@%‘%ﬁatsegm@%ladpﬁpﬁ’( Hagy &f asgthier ?@gﬁgméﬁta i ckel
pl ated | ayer 19. The nickel plated | ayer 19 and the, gold plated | ayer 20
each have 2BPERFIORNHIT ST Withe ¢ Down 5 FIG. 150 (Whewini pely theoar d
11 has the term nal portion 16 in the formof the flying lead. In the

t exni nal porei-erelprojedtianedfoparad)ons 22 as reinforcing portions which
extend in a wdthw se direction substantially orthogonal to an extending
direction of tFEGcROdhotvsvie getiosr @ prihapel parpr ovstild dinathehendwadmehitve
pattern 13 in crossing areas 21 where the ends of the cover-side opening

17/ the basg-$isdspOREsh Nhakd Il EiReuit WHbHE M EFTRL 1| 8GN (whdralif oflP$Eed each
other, as shown in FIG 1(b). To be nore specific, the w dened portions 22

are forned,jda-4i8e pr6ePE6H Y Forh&t®S Of wire 13a, 13b, 13c and 13d at
positions thereof which 10 correspond to the crossing ar eas 21 (two areas

per eggh line dﬁG."‘@i%oWa%h@Bﬂﬁgnm ghsﬁmsqggfﬁo%ggs@%gcaggg&:l géfﬁ%tehe

| ongi t udi nal ection of the lines of wmre 1
w dened PQLELOASI FRvlf afﬁfi%gal portion of a terminal of the suspension board

with circuit; and (b) is a plan view of the terminal of the same.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIG. 1, there is shown an embodiment of a wired circuit
15 board of the present invention. FIG. 1(a) is a sectional view of a principal
portion of a terminal portion of the wired circuit board; and FIG. 1(b) is a
plan view of the terminal portion of the same. In FIG. 1(a), the wired
circuit board 11 comprises a base layer 12 formed as a first insulating layer
of insulating material, a conductive pattern 13 formed on the base layer 12
20 in the form of a specified wired circuit pattern, and a cover layer 14 formed
as a second insulating layer of insulating material on the conductive
pattern 13. The conductive pattern 13 is provided in the form of a
plurality of lines of wires 13a, 13b, 13c and 13d arrayed in parallel with

each other with spaced at a predetermined interval, as shown in FIG. 1(b).

25 The insulating materials of the base layer 12 and the cover layer 14
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in such a generally round shape as to protrude wi dthwi se fromthe |ines of
wre 13a, 13b, 13c and 13d. 15 As shown in FIG 2, each w dened portion 22
is arranged, with its generally outer half portion enbedded in the cover

| ayer 14/ base layer 12 and its generally inner half portion exposed in the
cover -side opening 17/ base-side opening 18, when a maxi num w dt hw se

| ength 23 between the adjacent lines of wire is defined as a boundary

bet ween the outer half 20 portion and the inner half portion. Thus, the

term nal s (1§ ¢ah8y fer oAl idtlsdefor tanbiel by stiang: ididhs tAgH h8931@EnWer €
13a, 13b, 13c and 13d are protruded widthw se at both ‘ends théreof in the

cover - si de, ni 7/ base- s N i.de rej 22 is
so for nedelteggﬁ taﬁgy%(hx%ér%u?% \?ﬁ% g}%dv}ﬁ%gqugﬂee%ge% %2?6?}29%%? gﬁﬁpﬁé&s,leg{r}l’
preferably 2-3.tines,, as nger as a usual line 15 j,dt:h. 24 of the.lines
b “wi r o 1ol ay 1R ot Fmh G als, bl Sk e pep EHARES He8t p8RRng

17/ base- si de openi lr%g;x_l& To be_npre specific, a V\Iﬁ?g)ﬁhw sg part of w dened
portion 2PAyvinys chlptidrresindt Repemideggsim mpreéerahly used ~c min I ength
and a | engthw se part of the wi dened portion 22 5 extending in a

| ongi t Gdi nal dThedwdsenlagkrtiPeanidnide ofvew kaver3kd ussbllyiBavesbickaess ©f50- 500
,Uumin length. The wi dened portions 22 may be formed in any shape ot her

t han t he deB6ranl, gr poefedaklyapy@0 taw.|l ong as they are shaped to protrude

wi dt hwi se and have wi dths |arger than the usual w dth. For exanple, the

wi dened 10 porTherorRdubiye heatfeoidiedised foetharn@nduchife pateimab pehidedn 16
havi ng this w dened portion 22 can be fornmed in the processes given bel ow

The wi denggy POtdhpRS ok Ji@ké‘[?d%d/l’ﬂ,t ol Rat hRBPE NGheRboft NeChpeA igi rcui t
pattern in the process of form ng the conductive pattern 13. Then, in the

processes detdily Ao, 20he Dondiivk> peonah 13Yeudfiyands! ifcRAsS laver 12

are each opene maxli mum w dt hw se | engt e W dened

porti 98 i?_éﬁ&@ﬁg%gg&a& %_gbm{ ng areas 21 and thereby the cover-side

openi ng _ ase-side opening 18 are forned. Thereafter, in the
o ocese Shoun 4R Ebva S Rk A Rl O 0, B
and the bas%%%vsril (1:]r? E%?@(Q?, tjh%' conductive pattern 13 is formed on the base layer
12 formed in a film-like form, in the form of the specified wired circuit
pattern by a known patterning process, such as a subtracting process, an
15 additive process and a semi-additive process. Then, as shown in FIG. 3(b),
the base layer 12 is covered with the cover layer 14 in a known method, for
example, by adhesive bonding a film-like resin to the conductive pattern 13
or by applying a photosensitive resin to the conductive pattern 13 and then
curing that resin.
20 In the wired circuit board 11 thus formed, as shown in FIG. 1(a), the
cover layer 14 is opened to expose a front side of the conductive pattern 13
and also the base layer 12 is opened to expose a back side of the conductive
pattern 13 in such a manner that the exposed front side of the conductive

pattern 13 and the exposed back side of the same correspond in position to

25 each other so as to expose the both sides of the conductive pattern 13.
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In this formation of the wired circuit board 11, since the w dened portions
22 wdened in the widthwi se direction of the conductive pattern 13 are
formed in the conductive pattern 13 in the crossing areas 21 where the ends
of the cover-side opening 17/the base-side opening 18 and the 25 conductive
pattern 13 are crossed each other, the physical strength of the 16
conductive pattern 13 at the ends of the cover-side opening 17 and at the
ends of the base-side opening 18 can be reinforced. This can produce the

effect thalthéroeXREBbEr WIRA dfitBe GXPALEd cyRdRALVLPALtE3n AR Bt §Ahthe
stress concentration at exposed portions thereof at ends of the cover-side

opening 5 =S Qﬂ%ﬂ@ LRhERSr R . i
t erm nal d%’??ggggﬁg%gﬁgg%ﬁggéx erﬁgﬁngonnec?@%%ﬂﬁgﬁégﬁaFgqg;ﬂgg%ﬂgfﬁé

supersoni ¢ v;ﬁ§athn of a bonding tool, the disconnection of the conductive
pattern 1§b€ ve Q?QECtively prevented, thus providing i nproved connection

reliability. In addition, the wwired circuit boa 11 may be forped so that
the 10 term na hb%pe(rmmal@o s b 18 Otl”’r:i‘e;éh’é1 ?lb‘? iﬁq%ﬁw]tniﬁ ’%‘aﬂr’s‘?irngﬁ’ésédacan
have cover-side projections 25 fornmed as the reinforcing portions and

base- sPde qoverstdd epening Forntoames imihe eaverdarend4pora Portaon dbertodin i n
FIG 4. Specifically, the cover-side projections 25 are fornmed to project
from t he embzhothe teendoatpostioe l6perntionke formedhtin 4 kaosondethodespelt tern 13
in the 15 cover-side opening 17 in the cover layer 14 in the crossing areas
21 wher e tdsllangdasdr mbehninugy etwhileg apenp atgeihihd flasesaisidveopesinngs18 and
the conductive patterns 13 are crossed each other. The base-side

proj ecti onghotéh & FIGOR@MI Lokdk Riecatbddeadiit bpeniits 18fis fhen bR se tEb dRsOpENi ng
18 onto the conductive pattern 13 in the base-side opening 18 in the base

layer 12 ijgyeP1bhg &EQ?ﬁ&ﬂghéfé%ﬁ%o?ﬂespEQdﬁﬁg BDERe %@@&i-&h@,oﬁe@ﬁnng?&ﬁsi de
projections™ 25 and the base-side projections 26 are forned in the

respeghi v i f 10 /TR ol Ta[e WY i t f. ¥hich
corr eg%ong\ k( ggﬁeﬁg F’ %\éscg’i%rﬁécﬁgarseggmﬂé’( 1t%lv?/o ar %%g“g’%%’ Fge%glé{{l%o?ﬁg I{)bf%e\gfa'(vi%rlIé and
arranged wit ce.f.r ach o gﬂg;z fhe nai tudi hal direction of
the lines ngpmva%gge%talyg%%%’ %icéﬁz;ﬁ&dn % ) as§(f]‘}' ngoc\%'r‘{%?%% &pgﬁ% ﬁThese
proj ections 6 are, forned in, a convex.shape projecting,inwar dly from
Phe’ ends dind Fie BE RIS BRPBHETha™S FPARAC AHE BASGOLTRD LAPAGo S EF ong

t he extendi direction of _.the lines o i.re 13a, 13b, 13c and 13d,

respecti vé}lﬂgh%h?ﬁéot{,&}’é‘"‘r -lé?ﬁgslbr]gice%‘i‘g éﬁné 25 and the base-si de projections
26 are overl apped with the éigﬁﬁ of wire t%@,_le, 13c and 13d and are so

t apered (shapeds gawarmninyFIG. 3{¢)addeemetal ipdadnerlagars Ho esp)formad bre
overlap can gradually reduce toward the inside of the cover-side opening
17/ bade- sirdatingeant hethi sidep @f phe cppdpgtivapagterasti expgsedninsthe prverssige nal
portions 16 are 10 so formed that the lines of wire 13a, 13b, 13c and 13d
can be cowpeadngilfandhthechasersidedwepingdSti ons 25 and t he base-si de
projections 26 at opposite ends thereof in the cover-side opening 17 and

t he base-si de diemartichbar listateens singwspdojrethe pistids methehasbdder si de
projections 26 are fornmed to project at projection | ength 27 of one-fourth
t o one-t hifoiineid thermébalppkited alalyyr orte- fThe hntialopletingeddyat b5 nayabéi ne
length 29 of each of the lines of wire 13a, 13b, 13c and 13d exposed in the
cover - si dgopReni g elthenst ¢186tr0RAEs P18ENnEPLAd deckBoleds éﬁﬂﬁwg. | A4, Gio 5. TO
be nore specific, each of the cover-side projections 25 and the base-side
proj egpi Oﬁﬁfﬁﬁgpé’ﬁs 13 %dfxﬂgg&d)forﬁ't%g etBS| hedd | 5y SPR 'f?lragf na

line w dt ines of wire 13a, 13b, 20 13c and 13d at the ‘ends “of the

cover - st doconen DRk L%, A Ssh dropanngnld. ThascpuatealideqRiohget i ons

25 and t he base-side proj’ection are 0] eCte y in a taped
manner at rojectio ength 27 5-290 . U, m.,an re formed in a.
general |y e??‘&ﬁ%’lsbg wqggjep{]agl‘pg @niiggﬁteé%&ﬁ?lyﬁiwodaﬁﬂ?@@gcaerﬁt%err?%rﬁn?‘?h%s of
wr a 13a, 13b, 13c and 13d.. 25 TH? shage,of t he cover-sj de ?rojections 25
and the baegvenge seghat a gold plated layer 20 is formed on a nickel plated layer

19. The nickel plated layer 19 and the gold plated layer 20 each have

25  thickness of the order of 1-5pm.
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projections 26 is not limted to the one shown in FIG 5, as long as those
proj ections have such a shape as to overlap with the lines of wire 13a,
13b, 13c and 13d along the longitudinal direction of the lines of wire 13a,
13b, 13c and 13d. For exanple, as shown in FIG 6, the cover-side
projections 5 25 and the base-side projections 26 may be forned to project
toward the inside thereof in a tapered manner fromthe ends of the
cover-side opening 17/the base-side opening 18, with the basal w dth 28

slightly |argerTHeh@ivetihgrddin@obditin Rds ohe t&EnidNqorefon 6 ¢n kB2, foih%b@f 13c
and 13d. Further, those projections 25, 26 may be formed in such

rectangul afy Shag ghReck ohe (0 (AN B! 265 \Plie Weﬂep%t}%ns}% 3¢ and

13d alongt |tu rection of °t i nés o wre 3c and
13d, without mitin o th eraIIy triangl.e shape. The t
por t ons TSR PREdEs SuRRoriRngl i L SR 58 BsctRg © ag?lal}y
projections 26 are fornmed as follgi/vs lntoge proce FI G 3

IReGHHa

S
cover | ayeprthasonal,teay sxtendue sthe waﬁﬁﬁlﬁé Ié%t\FéFD sl eare
projections 25 to thereby produce the cover-side opening 17. In the process
of FI GS 3(eiovidéd ipdbe cor(BLtIT Pagtaspehddnigosing arepadewhgte tthef t he
base-side projections 26 to thereby produce the base-side opening 18.

Ther eaf t erof the theempside exyrong Al 1Gh& bape -side openaig pBated thayemditive 20
formed on each side of the conductive pattern 13 exposed in the cover-side
openi ng 17patdridhe3hasercisdé capknithgr,18s showh fim FIGorifat.i on of the wired
circuit board 11, since the cover-side projections 25 and the base-side

proj ections 26Ter Bef Alo¥Bdspdrifidle tEOVRIddiE pottioAd 22 herdbdsEnbAYRS the in
the crossing areas 21 where the ends of 25 the cover-side opening 17/the

base-si de 0Rg0ifde ANk Wik §8RIYBHI MBe1ehd 1B ALTSiCchAlRorh?

§@%g each
other, so as to project fromthe ends of the cover-si e opening 1 H

pase 1ore AREEL it fy PAE QrbdSn EAAME ! L BRALEEIN DGR chlh 1ife BPYATEP Ll

openi ng ase-si enin resp ec PVel Si Ca
s enart o SRR 0 LR e PR b e o d
lines of wire 13a, 13b, 13c and 13d. The widened portions 22 are formed
in such a generally round shape as to protrude widthwise from the lines of
wire 13a, 13b, 13c and 13d.
15 As shown in FIG. 2, each widened portion 22 is arranged, with its
generally outer half portion embedded in the cover layer 14/base layer 12
and its generally inner half portion exposed in the cover-side opening 17/
base-side opening 18, when a maximum widthwise length 23 between the
adjacent lines of wire 1s defined as a boundary between the outer half
20 portion and the inner half portion. Thus, the terminals 16 are formed in
such a dumbbell shape that the lines of wire 13a, 13b, 13¢c and 13d are
protruded widthwise at both ends thereof in the cover-side opening 17/the
base-side opening 18.
Each widened portion 22 is so formed that the maximum widthwise

25 length 23 is 1.1-4 times, or preferably 2-3 times, as longer as a usual line
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reinforced. This can produce the effect that for exanple when the
conductive pattern 13 are subject to stress concentration at exposed
portions thereof at ends of the cover-side opening 17 and base-si de openi ng
18 in the process of bonding the term nal portions 16 and the external 10
connecting term nals by applying supersonic vibration of the bonding tool,

t he di sconnection of the conductive pattern 13 can be effectively
prevented, thus providing inproved connection reliability. It is to be
noted t hatyidihl AP ofichedintds! SubireP8 3, 180bA Of s BYFEscH HEiRAOTAGHEONS 25
and the base-side projections 26 are not necessarily required. 15 For
exanple, q ] cqQver - si r.oj i : ba f qr as._sh in FI G
7. AIterné%%égkggzdﬁrﬁu?gegzg§@8§§ e gﬁﬁré‘tﬁ%%s 6 %ﬁy %”%5¥ﬁﬁl}ﬁa§ shown
in FIG 8. Fyrther, nodification na e of the invention by forn ng
the wi dendBtiBporoRaTos! Wi Tt Cr o (Decneriren BHatin S8 IPEeHt 29 « ne
20 cover-side projections 25.in the_ cover layer 14 and/or faormng the

base- si de 1prdd) &dOdhgl ¥ lengthnane 4 length@risa part Rbdhn WstenedRertiorh@2wi r ed
circuit board 11 having these termnal portions 16 is particularly

pr ef er &bl exapniingabl e lboguuduspedisecnobobitle lintds off winei 13a,RE3ler13mgntdo FI G
9, there is shown a perspective view of a suspension 25 board with circuit
present ed Ikl 6@ BHOdi mentlengthi.ne wired cir cuit board of 20 t he present

i nvention. The suspension board with circuit 31 nmounts thereon a nmagnetic

head of a har dTHé Skiddhkd glortiaat 2ohawy) bedck8o8 RENMSy bhgpéf@ﬁlﬁ@rt tkahead while

hol ding a mnute interval between the magnetic head and a magnetic disk
agai nst  aidohlooW196RenaAt Sthpdelk 1he HBRIREY I freds | 80919 JEBR B sdi SK
run relative to each other. The suspension board with circuit has the lines

of wire B%dt f40e witihs T:ﬁ{jgeri H-5001R llﬁéu%?‘iﬁﬁ@h.i nFBP%xgg{ﬂTb,Ofchéa vﬁﬁgfx\%\{i: fg

wired circurt pattern, for° connecting the nagnetic head and a rea

board, 39 for{r.ed %‘f an }gex%erna cir gktle In FIG 9, the suspension board
with &PrchorHeY e PatB ey *432"8€ 10 a first insulating |ayer of
insulating material, which js f d. on.a supporting .board 32 extending

| ongi tudi nal |yl 38 ‘el portigp ot FRgney s WIREReR FRRHPY o BF forAed o
fornmed on.the base |layer .33 |n the rmof a.specified wired circuit
pattern, "&n eapﬁ?ﬁ?éﬁgq gyen %glo("‘hot'{‘gﬁd%ﬁi)enﬁé GRS g?\ %Iﬁegoé”mf’dﬁc‘fflme
pattern 34 _as a second jnsulating. layer of insulating 15 material. The
conduct i véhpapatderning okthy srek girennt pattesprinothe mropess af fexmuis thaes of
wire 34a, 34b, 34c and 34d arrayed in parallel wth spac at a
pr edet er nicapdurtiverratternglapalldiezs inothe iprepanges nd Frb(gn ¢)candadi hbe ei n
are formed in the supporting board 32 by cutting out the supporting board
32 at1a f rcower taxer2int podtthebashdaper 12 Aretdsshfapsmederadthedrtthieom agd mume
supporting board 32, nagnetic head connecting termnals 37 are fornmed to
connect betidehwischbemghn2d of theadidanddtgretionn®® cah beé matBdath84boss3dg and
34d. At the rear end portion of the supporting board 32, external-side
connect i ngirbas Binahé th8relsy thecéwrrdidaleating f1Gr akd the eaenddé dpeineen t he

read/ wite board 39
18 are formed. Thereafter, in the process shown in FIG. 3(e), the metal
plated layer 15 is formed on each side of the conductive pattern 13 exposed
20  in the cover-side opening 17 and the base-side opening 18.
In this formation of the wired circuit board 11, since the widened
portions 22 widened in the widthwise direction of the conductive pattern 13
are formed in the conductive pattern 13 in the crossing areas 21 where the

ends of the cover-side opening 17/the base-side opening 18 and the

25  conductive pattern 13 are crossed each other, the physical strength of the
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25 and the lines of wire 34a, 34b, 34c and 34d. The external -side
connecting 21 termnals 38 are forned in the ends of the lines of wre
34a, 34b, 34c and 34d, to correspond to each of the read/wite termnals
54. This suspension board with circuit 31 can be fornmed in the follow ng
processes. First, the supporting board 32 is prepared and the base | ayer 5
33 is fornmed on the supporting board 32 in the formof the specified
pattern, as shown in FIG 10(a)-(d). A netal foil or a nmetal sheet is

prefer abl y,iRREvaSy 4 thers UBPR! thd1gnBO T Ah32e0 e si @X BFBhhg T73iMY @3St het eel
42 alloy and the like are preferably used. The supporting board 32 used

Wt of 151Bo0 50 enee Bk o e Taflind WEREeol TS R ST BT

used for form e base |ayer is not limted to,an rticul ar

houl ati g e abrk o SRESPICYRER hy ReRtirb P pagT it P dioste, for
exanpl e, synthetic.resins such as. polyimde resin, acrylic resin, polyether
nitrile redmeenpation ﬁ%?ngaﬂeﬂovﬁréloﬁ@sﬁwregﬁﬂpép% og ke LOVEEFKIShORRINALe
resin, polyethylene naphthalate resin and polfyvi nyl chloride resin. O

t hese $ynt heand hassiside opeping: b on she pyecassgifbansing the terhinalysutioas t he
base | ayer. A photosensitive polyimde resin is further preferably used.
Then, for Bxanmdl thewdranrhdlechasetingyterndBalsbf appddingnstperssprcvibiretiod0
pattern on the supporting board 32 by using photosensitive polyimde resin,
liquid solaft b Borfingreelr dar dafcohhectphotoafsenrs condectpad yavicta 18Siah bs
applied to the whole area of the supporting board 32 prepared first, and

then is drifedtiviedy pexaimte, tials Sovidioe i dlwv@a_d@n@esﬁaﬁireﬁa_ﬁﬁﬁ of the
precur sor of the photosensitive polyimde resin, as shown in FIG 10(a).

25 Then, th t : 1 ; : -gRt 22

25 nen. L1, CRELSiREP S FAASGILO A 11 5y, 3o PREROIP el O
i fied tur iy i s

2P, AP ARG Thiin, TSrRRLAl 1 B.coa T B0 ouderehgnad dantor

%S;f;ﬁg{ %cquﬁ?-?s% Y bgﬁs'%tﬁéﬁg LA BRI A" ad NEie SXPRBYLS MBSt hSXRISU & -side

projections 26 formed as the reinforcing portions, as shown in FIG. 4.
Specifically, the cover-side projections 25 are formed to project from the
ends of the cover-side opening 17 onto the conductive pattern 13 in the
15 cover-side opening 17 in the cover layer 14 in the crossing areas 21 where
the ends of the cover-side opening 17/the base-side opening 18 and the
conductive patterns 13 are crossed each other. The base-side projections
26 are formed to project from the ends of the base-side opening 18 onto the
conductive pattern 13 in the base-side opening 18 in the base layer 12 in
20 the crossing areas 21.

To be more specific, the cover-side projections 25 and the base-side
projections 26 are formed in the respective lines of wire 13a, 13b, 13c¢ and
13d at positions thereof which correspond to the crossing areas 21 (two
areas per each line of wire) and arranged with space from each other along

25  the longitudinal direction of the lines of wire 13a, 13b, 13c and 13d, as
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5 300-450nm or preferably 350-420nm An integr ated quantity of exposure
light is preferably in the range of 100-1, OCOOmJ/cnR, or further preferably
200- 700mJ/ cn2. Further, when the exposed part of the coating 33p irradiated
is heated, for exanple, at a tenperature in the range of not |ess than 130C
to less than 150C, it is solubilized (positive type) for the next 10
processi ng procedure (devel opnent), while on the other hand, when heat ed,
for exanple, at a tenperature in the range of not |ess than 150C to not

more than 38Q.6; P‘«m_i%bﬁowﬁgeﬁdjé@ﬁ%s&@&% LYE foMREd i %fc&rh;%x%daeby any

processi ng procedure (devel opne evel opnment can be perforne

2 known ettt (Eaat PR R EREE ba i, 2aROERHISC PP BRRE 37 a1 e "

manuf acturj ng net hod uses _the negative type.to prodyce the cifcuit_pattern.
11 ust r at RRSEOIAE@PETEE %855109% i%ﬁ%éﬁlﬁ Wge@ﬁ%n&?&ﬁsslén%% Wt 1adgat i ve
type for patterning the circuit. As shown in FIG 10(d), the coating 33p of
the precurbd, oic ak13d, yespyetavely. resin thus patterned is finally heated,
for exanple, to 250C or nore to be cured (imdized), whereby the base | ayer
33 of pol yi m d®heesiverissdd qrropsttiomst B8 speéctlfe bds@atdemprojethenba2@ dmyer 33
thus forned have a thickness in the range of e.g. 2-30 ~. m or preferably
5-20 !~ moveetusyd @ifhythd Haesofichies i18a, 0abl @86 a3dl 18d feideek o6 thperddase

|l ayer 33 25 in the formof a specified wired circuit pattern, as shown in

FIG 10( e)(-sh%?ed gEEh%r&lW‘i’#QHa‘f%lé@tseﬁb%ﬁ frbat th@Yopetnisethd 8ved1Qp g t he

conductive pattern 34 include netals, such as copper, nickel, gold, solder

or alloys éﬁ%aﬁg ec@;@p&ﬁvdm prefigsiabl of ﬂh%egove-gosia@[%f@é%ﬂg CORSNEL e

pattern 347in t ngCIfle wred circult pattern, t nduct1ve pattern
34 may be 5 far . e ye ifJ i WA
pattern i nOszr%l?ngﬁf(?\M%g%ﬁa({kt%e‘}r%w'ngA%rao%%%g? %gygﬁs zggtcc ﬁ%*@ﬁ%%é@? ?rrglégli%r%%eess,
the aqditive,.process .and the sem.-additi ocess n this nmethaod,.the
Son - addar 134 IEHRGE BT 1iPER BF RirS Teca B Ret a5inad Rob hoe oAt dichhus
formed is in the foarmof a pattern 10 fornmed by the plurality of lines of
Wire 34, BRLCOVEISIARPrEIRGtiRRS I a0d hebage s SGieRtignRers o rRosiiee|
with a given_ interval, as nentioned above. The_cqnductive pattern 34 has a
t hi ckness §1ls therpahigiethsy coveg side gpppneol/ ppditbediase sido oprrintds| i nes of
wire 34a, 34b, 34c and 34d have a line wwdth in the range of e.g.

10- 500~um or phefeqvepisjdamromabions 185 Trd itheebose -sidy prejeatignn) 26 catgeen

t he adjacent |lines of wre 34a, 34b, 34c and 34d is in the range of e.g.
10- 500m oforpredf tr pbdjgct3at po@pntiosdgqueth iZ4l ¢ one Heuxtdntuonevdiptaetherar 34 s
covered with the cover layer 35 of insulating material, as shown in FIG
10( f) 16i ) . pretfieraddyrene risfth &b iong-tvedrginéthl, tas lihe lénmethl 29 iofigacktoéthallinds t he
base | ayer 35 is used 20 for formng the cover |ayer 35. Preferably,

phot osensidfl wirepi8zyi Isbdd e esidn184 enpeskd hetlké eovel-oideexserihe Mheadtihe cover
| ayer 35 is formed by using the photosensitive polyimde resin, |liquid

sol ution Gfaderddslopenid 18N&s shown in FIG. 5. To be more specific, each of the
cover-side projections 25 and the base-side projections 26 has a basal width
28 of 5-20 1t m slightly smaller than a line width 24 of lines of wire 13a, 13b,
20 13c and 13d at the ends of the cover-side opening 17/the base-side opening
18. The cover-side projections 25 and the base-side projections 26 are
projected inwardly in a taped manner at a projection length 27 of 5-250 £t m
and are formed in a generally triangle whose top is located at a widthwise
center of lines of wire 13a, 13b, 13c and 13d.

25 The shape of the cover-side projections 25 and the base-side
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phot osensitive polyimde resin is applied to the whole area of the 25
supporting board 32 and the base layer 33, first, and then is dried at a 24
tenperature in the range of e.g. 60-150C, in the same nmanner as in the
patterning of the base layer 33, to forma coating 35p of the precursor of
t he photosensitive polyimde resin, as shown in FIG 10(f). Then, the
coating 35p is exposed to |light through the photomask 41, as shown in FIG
5 10(g). If r equired, the exposed part is heated to a certain tenperature.

Ther eaf t ery, £ 88i £020ENY RRAiMSt VS RPGHt S fien RALFRL NG aga0hBals thGe

conductive pattern 34 can be covered with the coating 35p, as shown in FIG

10 () - RSB RRLOLIG, gl S0 D8RR bNBARGLOORRIR, 94,258, Pl aced

T
to 10 coanPé)ﬁ? € areas ere e externa e connectiIn Frmnals 38

are fornmed, so th the front si.de,of .the condugt)ve. pattern 34 can,be
exposed fr b 2RE @%iata?‘?f& %%%Eqrtglg‘b‘#%atltd;r%%v)é’ﬂ %}&%?Hgén‘? nY 1% .1351"0?% nor e
specific, the coating 35p is opened so that_the caover-side opening 42 can
be formed 13t 's\ﬂéhl?ai-re%iraﬁ’g?}lépg@ne?ées%wﬂdni Ry fethe g0y msidegirogationssa,
34b, 15 34c and 34d, so as to provide the external -side connectin

term ndl s 38 aml the Hosesidd projectibps i ey bealormend t@mdjelcattewarg Hdae
coating 35p can be exposed to light and devel oped under the sane condition
as t he congisidethé@of ex posipege dmththeselop nhe thds kdsbel m@yer-s3ii ohoiwg i n
FIG 10 is the patterning in which the coating 35p is 20 patterned in the

negative typehé basBaid@TPeABINEB, aGth theeagaseideh 29e1ipasE lager tBan AS
showmn in FIG 10(i), the coating 35p of the precursor of the polyimde

resin t husppafih eniaeh ion Jrithelitesalgd 1901138280 bed 13 25PGrQfer M SRt O be
cured (imdized), whereby the cover layer 35 nade of polyimde 25 resinis
formed on fhe GONWSET ¥8 bRl hEFHrmAd id B BhcthAYRTar3eh 1 a8 t&Bverlap

10 with the lines of wire 13a, 13b, 13c and 13d along the longitudinal
direction of the lines of wire 13a, 13b, 13c and 13d, without limiting to the
generally triangle shape.

The terminal portions 16 having these cover-side projections 25 and
the base-side projections 26 are formed as follows. In the process of FIG.

15  3(c), the cover layer 14 is opened in such a manner as to form the cover-side
projections 25 to thereby produce the cover-side opening 17. In the
process of FIG. 3(d), the base layer 12 is opened in such a manner as to
form the base-side projections 26 to thereby produce the base-side opening
18. Thereafter, in the process of FIG. 3(e), the metal plated layer 15 is

20 formed on each side of the conductive pattern 13 exposed in the cover-side
opening 17 and the base-side opening 18.

In this formation of the wired circuit board 11, since the cover-side
projections 25 and the base-side projections 26 are formed in the cover

layer 14 and the base layer 12 in the crossing areas 21 where the ends of

25  the cover-side opening 17/the base-side opening 18 and the conductive
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thickness in the range of e.g. 1-30p.m or preferably 2-5m Before the
cover layer 35 is fornmed on the conductive pattern 34, the conductive
pattern 34 may be protected by a thin filmof rigid nickel by nickel
plating. 5 In the suspension board with circuit 31 thus fornmed, the
external -side connecting termnals 38 are presented in the formof the
flying | ead exposed at both sides of the conductive pattern 34, as shown in
FIG 10(j)-(1). The external -side connecting termnals 38 are presented in
the form 10.qbrida 3t £FdTeRALE] RARASEGR! sHUDN 186 OfréMerIEOBAUS IV
pattern 34 in the follow ng processes. First, as shown in FIG 10(j),
supporti ng- I i eni ¥ I i o] d.32 at
R S?d(%\ﬁgrnl {vhee bAde e ég&%@%g@ o&xtég tﬁ%‘%BHHhFQQ%%g{eénf o ed

portions t%ereo e e external-si ctin erm na r

or at portigns thereof correspond] 0.the cover-side openings 42 of the
cover | ayet 338 thagorer sifH ORTBRBaLbant b e R T pE A re TR ey,
supporting-board-si de openings 43 can_be forned by any known nethod. For
exanpl e, atheemhysicad, dxength pd Qigpsent egvodatidend biitatt Hee fnss obfthene
same corresponding to the supporting-boar d-side openings 43 are subjected
to nmaski ngsovelsydeopeningrildadnd asttbheshds20f Shedmseiade yppeaing AGnern heFl G
10(k), base-side openings 44 are forned in the base | ayer 33 exposed in the
suppor t i ngedinfurdedi déllnpenangpretBicef thheefappdhtait nfprbeanchida, wdermsthieo
expose the conductive pattern 34. Though the base-si de openings 44 can be

formed by @ddiRtivenphiign tilde sRaseulsiede t@pemniags cddcaiteafiosl at abkyodedr med
by etching or by plasma 25 etching, in particular. The etching enables a

portion of ,4herRa3RrbAVA! edds 8Bthe b RiRE RPBShY 17Und HOR-EhR SxAAsEd
surface of the base |ayer 33 to the back side of the conductive pattérn 34.
In the pla e [ h ' : t k to
etch the e%?ﬁpeﬂggggg?g%ég?ggggg{ogg%tggﬁéﬁgﬁgﬁg%@?%?ﬁg?%gaa%%é?ﬁ%

openi 4 . j qd_3 - : fet.er € le is

o spoddd raylisshig BuRAARLS BY ApBRide Fundr by AR fun e B, DIRIABTROE, | B
gas is fil)ed,in therebetwgen, hjagh-frequency,pl.asya | roduced

Phor ehet et AR BRLEH oh B bRk AT a RO e e RHES S venichpi o,
He, Ne, Ar, Xe, Kr,. N2, O, 4 an .NF3..q&JIhese gases, Ar, 02, 10 CF9 and
NFs are pr8rusiiovidinedmproyed copaediongslighilif¥ed in mixture in a prescribed
proportion. The gas pressure (degree of yacuum). is jn_the range of .

0. 5- 200Pa, or ﬁtr@f@rg%mtqu-ﬂi@brrathwﬂé S¥ciplebeifhil Li botd pEgeveratideor
produci ng the high-frequency plasnma are the frequency in the range of e.g.

| OkHz- 20 VKRrojestignse? & pnB I tie| baspisidopraIectiany 26 e prkarecessarakyracadrddr t he
plasma etching in the range of e.g. 0.5-1ONcn®2, or preferably 1-5Wcn®.
The frdéquekeyexampis omzlm@ge 66vercKkHe Profietions v malvebe foraesrs asoshmwnhnwi th a
pl asma etching device (tune for resistances). In these atnospheric

condi ti onsFI&Gheé. sAltereativelyi, opbs e bas¢ -huleeprgectoces 26imosy beciopared; ase i s
controlled to e.g. 0-120C, or preferably 10-80C, and 20 is etched for the
time requighedvi i FIle 8base | ayer 33 to be etched to a predeterm ned

t hi ckness. Since the base-side openings 44 of the base |layer 33 thus forned
are formed by Pairtlger heodifieREabhi Mgy IRanth &2 ofighthaveasikn by &yrGans BRef or med
in the sane size and shape as the supporting-board-side openings 43 of the

25 Suppor t {ikeheaperiddns 28 in 'E!ﬂgr&ﬁ{dtlﬁlﬁ,vegﬁgﬁﬁé?ﬂﬂlés Mhifd @lsol%xlﬂlinoé;gh@

pl ated | ayers 45 are sinultaneously forne y plating on both si of the

condugly v eco%%“s?&é?ﬁés&?ﬁ%s g? RRSEE:coTBP 1{)@?&@1 4 %ln?)?(ﬁfﬁgﬁéﬁg%gé% 0186

formed by using el ectrolysis atin ct's oless
plating, without a 5 rticular lijmtation. sQ, the plating can be
formed by BE%‘%”J%R“}%H&%Q h@f‘%hye\ﬂ]ﬁq‘éh?u%ﬁ)’mﬁgﬁw&l ar limtation.
Preferably, th electrolysis E#Fkﬁl glath d the electrolysis gold
plating are seqéntiad ywineat Hoaed 1b hay a%g%‘fed eyl PeyRePns 71® s,

ni ckel plated |ayer 46. Preferably, the nickel plated |ayer 46 and the gold
pl at ed | ayrartacnlpyyiprefarably applatds 40 iansuspemston bomgewdth eibeut- 1-5. m As a
result of this, the external-side connecting termnals 38 are fornmed with

t he conduct i veRpftrrergntekp@s8dtlere boshowinde persipacéote. vidw cfhwwnspendios. 11,

in the external -side connecting termnals 38 of the suspension board with

ci rcuigs 3lhoddRitddeipalit peesertd as dreémbedimedt dbtiRomwtiransirexiteidiramfi N a
wi dt hwi se direction substantially orthogonal to an
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extending direction of the conductive pattern 34 are provided in the
conductive pattern 34 in the crossing areas 48 where the ends of the
cover-si de opening 42/the base-side opening 44 and the conductive patterns
34 are crossed each other, as is the case with the wired circuit board 11.
20 To be nore specific, the w dened portions 49 are formed in the r
espective lines of wire 34a, 34b, 34c and 34d at positions thereof which
correspond to the crossing areas 48 (two areas per each line of wire) and

arranged Wy 50858 TRedRBach athersuahengohhBoh ANk ttdicnakidigiechdeng of
the lines of wre 34a, 34b, 34c and 34d. The w dened portions 49 are 25

formed in L]y to. L, IS the 28
| i nes of Wal%gggliaa?ﬁ'ga?orfet§4gggﬁ393%21%923&%o%péﬁkmgh%%%wd&%ﬁew dened
portion 49 .is arranged, wth,its,generally outer half portign enbedded in
the cover iy Bressibacad Wit s318R4" P dirmi iatBRenate Bowncon
exposed in the cover-side opening 42, the_base-side gpening 44 and the 5
suppor t i ngbeheads pJRagpehicngisk3agamsh arie sanaraited iwher thenmagnssicneen
the adjacent lines of wire is defined as a boundary between the outer half
porti oM ankeahendntize nhagrietpodislomnnarelptivet® eadte opheh Whesadpposivhons 22
of the wired circuit board 11. Thus, the external -side connecting term nals
38 are forbedd wislhiodhiraiturbbehe Bhepeoft ate tHe, | 34les346 6Hdwintegdddy 34b,
34c and 34d are protr uded wi dthwi se at both ends thereof in the cover-side
openi ng 42fried haske $69e cIneRboE¥d widdt Hecwypratéin Fob@ande&iide theeni ng
43. The wi dened portions 49 nmay be nade identical in the maxi numw dt hw se
| engt h andmbbeetien@aiutidalreh@Rekibe BEARNID B8 AbQRE dDExd2naXERBGLNY
direction of 'the conductive pattern 34 with the wi dened portions 22 of the
wired circuit d ol i . i L. 9 may
be formed in ag’gﬁgﬁagé%}éﬁg%ﬂ’%ﬁn?ﬁgﬂggﬁgé39?‘;}56:%%#5@32%%6?&%& %’I(?rs‘lgaéas

h 1 i diehw Wh dt hs. h h |
L, B0 PSR BRI SN0, DRUE 5 Lo DT e

The external -side connecting, ter.m nals.38.having these,w dened rtions 49
can be. f or P HAEI ot U eI RF AL 4 dErIEN PP GRE Tt o
formed with the patternin f the wired circuit. .pattern in the process of
formng ¢ i CBE ea b S Toriebin e Bhts JRgeeSabial fhé Jerfl & 70 )
and (k), the cover |layer 35, the supporting lioard 32 and.the base 29

| ayer 33 atkectinch wirpdheildeul Rathern N GavEmlarer BRi et shaym 1pformed

wi dened portion 49 can be within the crossing areas 48 and thereby the
cover - si deoibai eppdaetivenpadgppot4 iasgabirspadsingalapesi lyen lamsulatans
base-si de openi.nlg 44 are formed. Thereafter, in the process shown in FIG 5
10(i ) 15t hemabempl. p| Thedcordestivie pagtewy el isnpeadded| de the fdren cefndbeti ve
pattern 34 exposed in the cover-side opening 42 and the base-si de opening
44/ suppor tplugabtand-lsiaeobper: Bdad B4bl, rBchasd ftdrarraredoin tfaealab panki on
board with circuit 31, since the w dened portions 49 wi dened in the

wi dt hwi se gfjacedtatenprdfdetdemndingeiwed. 10 pattern 34 are fornmed in the
conductive pattern 34 in the crossing areas 48 where the ends of the

cover - si de opeQimbal?BBafe-Hittes @ReNhASnddc and dt fite @R A6t fovmedald ehe 34
are crossed each other, the physical strength of the conductive pattern 34

at the endg;Rforting KEMA 35 bJe PR Hit fire 38FpAtidHBo8PIIB204t ah%oxb@?ﬁasi de

openi ng 44 can be reinforced. This can produce the 15 effect that for

exaPlLp WL de ORAC! e cRAUEEED 3 BERiGHOICEh. LG iEARS BoRReTIg ati on

at exposed portions thereof at ‘ends e cover - Si

base-si de openi 44 in the process 0 ndi t hg external yside cqonnecting
term nal s %’@ggﬁ@%tlﬁédr%omﬁ%geg?g}lﬁ?#agz %ﬁqﬁVnﬁgp Oy(forﬂjlegtkgt‘%%? (c%ﬂe

vi brati on of the hondjng,toqol, the discaoppectjon of the nductjve 20
pattern 34m@£ﬁeE‘§b@ﬁeépfiv@!eyhﬁ%\?éﬁf’éﬁ,‘rﬂ?%ui‘ibpr ‘gi an ng(flrt‘gErth?ﬁﬁlaéved
connection reliability. In additiaon, the suspension board, ,wth circuit 31
rnay be foemdaosidon phithe saperriénradicasidi, eshemaliside cerppeans tegnprasent ed
inthe formof this flying | ead can have cover-side projections 50 forned
as the reid8 asdhegemipalistirenforared tvapensctbepregrethe onsdsirifobomdl 89 t he

reinforcing portions, as 30 showmn xn FIG 12. Specifically, the
cover 23 deapd ahedirieenst witedB 4, f3Mb EHctand 34d. The external-side connecting
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project fromthe ends of the cover-side opening 42 onto the conductive
pattern 34 in the cover-side opening 42 in the cover layer 35 in the
crossing areas 48 where the ends of the cover-side opening 42/the base-sxde
opening 5 44 and the conductive patterns 34 are crossed each other. The
base-side projections 51 are fornmed to project fromthe ends of the
base-si de opening 44 onto the conductive pattern 34 in the base-side
opening 44 in the base layer 33 in the crossing areas 48. To be nore

speci fic, fdehmingless sirddopnetdat iHenendd oftle I sheensi 81 1941pr ®ieahidons 51
are formed in the lines of wire 34a, 34b, 34c and 34d at positions thereof
correspondj i W th spaced from each
ot her aIoggﬂgﬁg%P%%gpgggﬁﬁéﬁggﬁgzg§Fgﬁdéﬁﬁﬁ%ggﬁpﬁﬁgpg?'mﬁre 34a, 34b, 34c
and 34d, as sh in FIG. 1 These, propecti o [ red j .convex
ahaps profect i G Foeged PoR mARERGREFbE e e BUBed B b DeRE a2 an
t he base-si de openi 44 al ong t he extendi .directiaogn o he lines of wre
Saa, 3ab, RICesRg ahdrely 4o SUPPOBYE BARET Clods PERICR: BN DEYERG t he
base-side projections 51 are overl apped with the lines of wire 34a, 34b,
34c ané 3453 Hhorares e thasuppertiag hperd gérertde fprmpok thespegtizehpattesned
fromthe top) that the overlap can gradually 20 reduce towar d the inside
of the cowvar shbda bpd?ﬁGﬂglﬂ(Z)‘éé)se-&imetaipé]i{@g alnetad sPeeti wepyeferebly
result of this, the external -side connecting termnals 38 are so forned
that the lugeelsasfthei swpRA@ing3hbarB4R. arkbr3dchmaie, beatoiees edeatd t42 thley
cover-side projections 50 and the base-side projections 51 at opposite ends
t hereof i mADEhE BkRIar®i BN G8edt2 BhE suipp obAfE bohdd 325usaRepidTarddy 31
The cover-side projections 50 and the base-side projections 51 nay be nade
identical 1 RhRIGREE MY hewahn apf fradr YraeRadiyt D513MRIROURY- Wideh of

proj ections 25 and the base-side projections 26 of the wired circuit board

11. A0, e f 191k i ions 50 and the base-side 5
projeg?ioégﬁggé?gﬂhgfhﬁfﬁggggM?%ﬂ?kgﬁﬁﬁgggﬁgﬁh in FIG 12(b), as long as

t hose projecti . Vel l A the.li . ir a
S0 3ab. 3ac SNGUARHE PUECH IR0 Rrktal e PR b P B0 Tulleell T 2,
34a, 34b, 34c and_34d, For anple., the cqyer-side.projectiaons,50 and the
base- si de tﬁr%ﬁl}éé’lairglﬁgla\?f%h‘%‘ﬁ'gg%?%{fﬁt oqglreoﬁng a?ﬁ&ébagﬁrhésﬁkégdﬁa%’ her eof
10 in a tapered manner, With the basal wdth slightly |larger than the |ine
width of tfe YseAeArdGi fF gﬁ%‘}lpé'%tb?y@l‘@t’énﬂe%ﬁa.s‘lfhj‘r PRePOVHESE Fost
projections 50, 51 may be forned, in such a rectangul ar shape as taq overl ap
with the |3g@gdcgesif, Rolgether guprilesmesinnpolyathen sh Olflwerqsawgwlaarl»gl?ne
direction of the lLines of wire 34a, 34b, 34¢c and 34d, without limting to
t he 135gerferaphthalpterepie, Relysthylene naphinalatesiegsn aadnely vy Lidrexinals 38
havi ng these cover-side projections 50 and the base-side projections 51 can
be forned xesifol ODfwbesqd ayrihetisr wsts ¢ phptosengitiye régin ismretaradly vagédr 35
is opened in such a manner as to formthe cover-side projections 50 to
t her eby praxithe halse 12gecovarplitdeenspiane mplyizaidenresie iprfocdsy wlefetably 10( k) ,
the base layer 33 is

used.

Then, for example when the base layer 33 is formed in the specified
20 pattern on the supporting board 32 by using photosensitive polyimide resin,
liquid solution of precursor of the photosensitive polyimide resin is applied
to the whole area of the supporting board 32 prepared first, and then is
dried, for example, at 60-150C, to form a coating 33p of the precursor of

the photosensitive polyimide resin, as shown in FIG. 10(a).

25 Then, the coating 33p is exposed to light through a photomask 40, as
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opened in such a manner as to formthe base-side projections 50 to thereby
produce the base-side opening 44. Thereafter, in the process of FIG 10(1),
the netal plated |ayer 45 is forned on each side of the conductive pattern
34 exposed in the cover-side opening 42 and the base-side opening 44. 25 In
this formation of the suspension board with circuit 31, since the 32
cover-side projections 50 and the base-side projections 51 are forned at
the 5 10 15 cover layer 35 and the base layer 33 in the crossing areas 48

wher e the @gnds, of Fibe 1@oMer -1%&9@39&,%}5@&%6@&@ "denonenitds 4feandqt he
conductive patterns 43 are crossSed each other, so as to project fromthe

ends of . L NEgaayerasl denonening A2/ 106:ha38)Sde.BaNINE A0he L hGoe

conduct i veelﬁlaﬁtern 4 e cover-si ni ng
openi ng 44, respectivel. t he physical str t f, t onductive pattern
St "The TRIbr PRETELY Sl oy 3 1end o0« HEeERaLprradeion

base-si de opening 44 can be reinforced. This can produce the effect that
for exanpligradiated fier thedupopyee hast a rex3WwsHre waleagth anstheesange of
concentration at exposed portions thereof at ends of the cover-side opening
42 and5bas¥0s45@nmpenipygfetrabin 360 20mee.e s dnomtbgratedgqudrgioxobenaisugede
connecting termnals 38 and the read/wite term nals 54 by appl yi ng

super soni dighitbrsapreforaiflytimethxo nah gy of AdIO; 1,006ndl/sxdnne dtrdreropreféieably
conductive pattern 34 can be effectively prevented, thus providing inproved

connect i orpgeYO@RUIVdhY. [RurtBet, owbnnahedekpaded pdrbeos ubpensAnNgb8p d
with circuit 31, both of 20 cover-side projections 50 and the base-side

Pr oj ect i ONgrita P R a tRAC E3SE A hy1d, 8RU E&Hpefﬂure&ﬁrmieeral%l ¥ h&less
cover-side projections 50 may be torned, as shown in FIG .

A ternat i ey LAY o e DARET S50E RE G SSLANS. FlphRYACHAY 150 cahasonn [n

FIG 14. er, nodification nmay i'nvent’i on ormng the
25 wi dened portions 49 in the gonductyve pattern and al sg fofm t he
cover 101 qafiRtseuis Pefieduel 6 ABPREREL ThBEPbIER il M4l Fhe PR,
base-si de projecti.ons, 51 in the base layer 33, .th h npt .. In this
suspensi o 58&??%’( At & Penperagpre tlﬂethé’ifael?'%eapf &%ﬁ%%ﬁﬁ%%ﬁ@geﬁp ot
termnals 38 may be forned .in. such a ner, that f.he condqugtive pattern 34
i s depresdBera d&k%nd ]taﬁ)e%saudboﬁ inr?é"%gg 124l v&“lﬁﬁatrllé%pﬁ‘@?eqt gort er &%t ni ng
portions of the conductive pattern 34 at jts _portions corresponding to the

ext er nal - Sirgeessong arersipteetdevaiarament) andbgl devalprmsng con bp geerdoramedg 44

and the supporting-board-side opening 43 are nade )
by any known method, such as a dipping process and a spraying process, by

15 using a known developing solution such as alkaline developer. Preferably,
the manufacturing method uses the negative type to produce the circuit
pattern. Illustrated in FIG. 10 is an embodiment using the process steps
of negative type for patterning the circuit.

As shown in FIG. 10(d), the coating 33p of the precursor of the

20 polyimide resin thus patterned is finally heated, for example, to 250°C or
more to be cured (imidized), whereby the base layer 33 of polyimide resin is
formed in the specified pattern. The base layer 33 thus formed have a
thickness in the range of e.g. 2-30 &t m, or preferably 5-20 .t m.

Sequentially, the conductive pattern 34 is formed on the base layer 33

25 in the form of a specified wired circuit pattern, as shown in FIG. 10(e).
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| arger than the areas in which the netal plated |ayers 45 are forned, as
showmn in FIG 15(a). In the external -side connecting termnals 38 thus
formed, the w dened portion 49 may be forned in the conductive pattern 34
in the crossing areas 48 where the ends of the cover-side opening 10

42/ base-si de opening 44 and the conductive pattern 34 are crossed each
other, as shown in FIG 12(b). This suspension board with circuit 31 can be
formed in the processes shown in FIG 16, for exanple. First, the coating
33p of the'id quhduslatihate@flsptlecunsoy tef usbé forofrsang thy @opdlyiivkde
resinis formed on the 15 previously prepared supporting board 32 in the

sane MRNNGfa Al B RIGRO RS Shaind Bfil, MEka) edlheBolaRs ahamyLn FIG

16(b), in e process of exposing the coating 33p to In a lon to
t he photo i af e h the
masks, gﬁg ngg%hétbgéérg@yf%%ﬁfr?%ﬁﬁﬁkﬁgﬁé ﬁgﬁ gkkaﬁ Q¥ ansm t
20 through the na Kk ra tran ce ratio |n t e of 1 99%

are pl acedPgosR ‘?‘i ‘é" g‘ gs pﬁg{grph x COPAUFLILE dea ‘E)‘Hh 1 iRVt E?m nal s
38 to be forned in the coating 3 Then, the coating 33p is exposed to

li ght ®hr doxyRed & E}h‘%)tb@ﬁﬁdﬂfelsz% guéhe spaei fredle warash cirquitheaidest ilRga®8p i n
whi ch the external -side connecting termnals 38 is to be for nmed is exposed
to a 25 srulover pattamingfpriocess saxpossrtbet sabtrantiagopracess, thehddeipesur e
to the 34 remai ni ng areas of the coating 33p. Sequentially, the coating
i s devel opedcasdaditbd, seas -additivenmbcairovdn Asisameebed t thef séhi-additiee ar eas
of the base layer 33 in which the external -side connecting termnals 38 is
to be for preeedssispreferabBl hedd.i n thi ckness than the r emaining areas of the
base layer 33, 5 as shown in FIG 16(c) and (d). The photomasks 52 may be

formed in the Tigd l.oui a8t vEYREern 84 SXAR®ae® iSARN thd dGhUSCAtpPREIR Of the
front surface of the photonask 52 is finely roughened so that corrponents of
i rregypar g f t p
ner B il s e R e R QS%H

, anirr i st.u n.
part of thggkﬁ%ﬁ?%sg&g&%ggg{ % e?o‘k’ﬁtl)lntgn K'e Iﬁt%?v%ﬁ%ss%ﬁ@é&%l ght in
t hat semi - ransl ent can e re e attern havin | i
transm 1 AoRF ea ERataRTI e Ballrhi Ry 5 %10385%%&% ¢ fgnee df e 0"
sem -tran ent art of .th oto 2 15 so.th t he c one t f the
t r ansni tt?ﬂg@l‘ﬁ‘ht r; prefeca bl%efr ?B ma@“t i’d’t‘?@ Wﬁfﬁ% % s%l(gf t he
phot omask .52 conpri si in nmetal, filmf ng a h ng pattern
thereon, &&Ri# 1%&%3‘59’} E‘F‘ra'taln@P? o Ehill tﬁérprteg?é frr n%é%rrmf. | m of
t he photonask 52 may, be forne on the enl-translucen% part of

phot ohBisk B g&etr?alt(sm@ wakbuhatveesrthepdipgent inesof page ﬁrlaht34bn3ﬁ¢qat

sem -translucent part can be reduced. In
and 34d is in the range of e.g. 10-500um, or preferably 30-200um.

Sequentially, the conductive pattern 34 1is covered with the cover
layer 35 of insulating material, as shown in FIG. 10(f)-G). The same
insulating material as the insulating material of the base layer 35 is used

20 for forming the cover layer 35. Preferably, photosensitive polyimide resin
is used therefor.

For example when the cover layer 35 is formed by using the
photosensitive polyimide resin, liquid solution of precursor of the
photosensitive polyimide resin is applied to the whole area of the

25  supporting board 32 and the base layer 33, first, and then is dried at a
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ot her words, this photomask 52 can be forned in the follow ng manner: A
phot omask 52 with no thin netal filmforned in the sem -translucent part

t hereof (a conventional photomask) is forned. After a resist is formed on
t hat photonmask 52 so that only the sem -translucent part can be exposed, a
25 thin netal filmmade of e.g. chromumsmaller in thickness than the 35
above-nentioned thin netal filmis forned on the photomask 52 by vapor
deposition or by plating and, thereafter, the resist is peeled. O these

phot omasks ot 54 gaclohaying hid I t: t 53
on whi ch tthegg%%lta?ggﬁrﬂgftgtg%?f%eght ?r ansm ti 29 Igf%}ég%?ma‘%ldﬁ?%}é%?gﬁtnpﬁ{e

shi el di ng i.s f d hN 7 e prefer used. These
phot onas ksI§l %@&%@ geé)lfgﬂ?enggge Ew%wél%’eg{¥%fm g]ﬁ ggést,mgucép é)zt%béal?]tefub?oésgfsor
soda gl ass,, of .thickness of  2-5 The thin netal fi forped, Qgn th

semi - t r ansiifc EROIREISEYE POlYRIdS KeARAe BBORRIE oﬁ(g]hél%éggs €L, f'dt& er ned
so that the light transm ssion ratio (transmssivity) in 10 the

seni - t r ans$agdEg 3ppis expossfl torashy fdsr@ugarth@éoh@anwit #br 2s shemniin Fie.

remai ning parts of the glass. The pattern of the thin nmetal film can be
fornedp folOlgkant mquiyed, hdepexpessl phet imhested to b reemitial téhperatade. of
e.g. chromumis forned on the whole area of the gl ass by vapor deposition
or by pl atThegeatftee, tihien comtiag 85p mid slepatdpedned y psigenied agethat t@leect ron
beam 15 To be nore specific, the pattern of the sem -translucent part 53
i's prefer alynduRtioegitesn 4 thR beiovesdd witlepleatotaht &5p, ial sMowGhirt el i ght
transmtting portions and the light shielding portions being alternately
arr anged gjpq not nore than 6 ,u mpitch (width of the light transmtting
portion and the |ight shielding portion) and of which averaged 20

transm ttance L O - 80%-Qr I 0 t 50%
For exanpl e, af’gtttir“?ﬁ’é‘gtegg%‘%@f ﬁl‘%}g@ﬁggt{%@ 5@%?’213% ra§lr§§ n%lsg?é(’)ﬁlarca? intg of

about ;50% as .sh inFlG 17(a i ced.pattern having th rage
fr ansAPss GRATA e Pripuridestnl SRR BNSS R bt € Bgger e
pattern hayving,the aver transm ssi.on rati 0. of ahout % ag 25 sho in
ErG C17(ootomads o6 tRah B TedliS SRR ciinahisG nittere T epBge Suose
transm ssion rati o of abqut 70% as %Fown in FLG 17(d) a&e g[rea)grably used.
Wi l e t he 3% ERAi GRALINE By FLETTh LPRCCOEESHT% OREFIBE! A2¢ hdl RS0 Hent
menti oned above, the patterning can be provided in the 5 positive type as
wel | . For SPesHif dhauseatinge3qmis epenatyse shat bhg e@@n-wd@r@eﬁuggtﬂv@am%e, t he
phot omask 52 may be so structured that the transmission ratio of irradiated
| i ght in tthemednin sucne|ngctanslpatapst as e iptlodendeklivan dfeviraci4msdtb,nor e
than in the remaining parts of the photomask. The base | ayer 33 thus forned
has albhi cldeessd i3dd; lse asategprovfide the externadogddenconneptisgeteahlipyaln38ha range
of 5-208m The base | ayer 33 usually has a thickness of about 108.m The
area of thbhefasm dfaherflydlgiloadhacmentioredtlateral - si de connecting termnal s
38 are to be fornmed has a thickness of usually 80% or |ess of the thickness
of the remai niThe adoadihg Bop exary expbdsal tarleghtotinidhdebakpelagdeBIhe
preferably has thickness of not nore than 15 88m or further preferably not
nore than e cSHPRRICad Bl coh@iterodxddimdana daespiag iHe Whichyidhe
external -side connecting termnals 38 ar a to be fornmed has thickness of
88mor le he, r i RN a . - - hihigkn : . the
L me requi Ted TAC FRe oomhi g o e Parerayt &8 FhiqH BENESTIRe P
short gped e LEesp. i rea e | ayer
33 inggmi éﬁaqgi%%gx?{eﬁgln%gﬁéﬁgc@ﬁ%ec it%ég) St?1 %ggm&n%?%%ggaﬁleﬂ?% cgge £ gﬁ%?ﬁlgd has
a lower ligmt 1of tg%ckness or a mnimmthickness to serve as a barrier
| ayer agaitfSE 1AKE dnductive pattern 34 when the supporting board 32 is
opened. For exanple, the the base | ayer. 33.in which the
ext ernal - si de g%nﬂ&ﬁ”?rﬂé‘ &&m iéﬁg Bhe G0ty %@pzﬁffg?%é&"e&‘éﬁoﬁa% theg.
38rn, or further about |am as the m ninumthickness. 37

polyimide resin thus patterned is finally heated, for example, to 250°C or

more to be cured (imidized), whereby the cover layer 35 made of polyimide

25  resin is formed on the conductive pattern 34. The cover layer 35 has a
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Accordingly, the area of the base layer 33 in which the external-side
connecting termnals 38 ar a to be for ned preferably has a thickness in
the range of 0.1-8mor further preferably 1.0-5m Sequentially, the
conductive pattern 34 is formed on the base layer 33 5 in the formof a
specified wired circuit pattern in the sane manner as in the above, as
showmn in FIG 16(e). Since the areas of the base |ayer 33 on which the
external -side connecting termnals 38 are to be fornmed are made snaller in
t hi ckness tHieltnddaanrideaiamigedhiar ¢al 30find, e faeserabdy @r5 33, the conductive
pattern 34 is fornmed so that its portions on which netal plated 10 | ayers

45 are fornmed pafdrBankalfer 3 pAe3848 FRRERTIEEhd BYRIELtiNiep SHIRRAT 34 NGhePoar d
32 with respect to the renaining portions of the conductive pattern 34 to

an extent rres. i.hg. t y e SS.: | his.. L f the
conduct i vecco(|c:5)1:§1itu;3 @&g%&%%24&%3@%%%???%%%5&2% gl?ﬂél pgﬁlrrgglisﬁqam Cg{%gg))&sl y
with the patterning of the wired circuit pattern. 15 Sequentially, as shown
in FIG 16?1F§‘9el(lir’]f)afﬂ}gne conductive pattern 34 is covered with the cover

| ayer 35 in the same manner as in the above. Then, the_ cover-side opening
42" i's Pormed i thiesusrapsgen ﬁ@r@évﬁ sticyd phihes formed, thergxigreakside
external -si de connecting termnal 38 is to be fornmed so that the maxi num

| engt hs ofcominectindetrranipals | Hhsaeo paeserpedcan the doran cebdbenflydog aeads 48.
Thereafter, the supporting-board-side opening 43 is fornmed to be |arger
than the argmsed athdoshippdesiofgtiaondsztiver petpomdifgas sshidvencovdfGi de
opening 42, as showmn in FIG 16(j). Then, the base-side opening 44 is
formed in 10@-Wase | ayer 33 exposed in the supporting-boar d-side opening
43 so that the maxi mum |l engths of the w dened portions 49 are 25 placed in

the crossing argaex4&rmaAsi&de¥Anktétiig Cerhfils 387086 §abi&ited HEtRSE formet al
pl ated | ayers 45 is formed on each side of the conductive pattern 34

exposed | bl CAKRRAN BRoaRAN NHod? <A &ﬁﬁ$@orpﬁ&§%v%il§§t@gﬁré£9n4ﬁfe

supporti ng- boar e opening 43, as shown Iin FIG e netal plated

ayer 45 taSwhiok Fied300SHHPNEY Holh ﬁ%f%%@g)ﬁ&ﬁ@%ﬁﬁ%@ﬁ@&aﬁdtm

peri phery an peripheries of the base-si
supporting-ho - S | 3. Q. 151 o] Wit hyci it 31
o br oduc e 1 Bef HERb A, A7 snE SRR, IRERE SN PR ebhidt,
t hi ckness ai thg basg-side. ppening, 44 for .exposing the conductive pattern
54 Lhan atBREE TRARAERG. oGPPG bt e R 08 e, BFmed P S e tBBskcs o
form ng the base |ayer 33. Consequentl.y, when the base |ayer 33 is etched
bt he pr JREBETGoTTSPAALE Ho LS It aTItS CHEERSH LA Of HaP POIGH 1aFE 535 Soas
shown in FIG 16(k), the etching tipe required for the conductive pattern
34 tolBe ébgbstle chaserdagpbr8entdnt 8 afXeieEht doter 3pEREtRg hepndrwde
di fference between the reduced_ 15 thickness of the base layer 33 at the
openi ng pomendpgs 33 camdbe Hermpd dwnesy ksjowmanethed nitisg gsamplnaftampl
enabl es the conductive pattern 34 to be exposed in a short tine, and as
such can parea déhe mpweetngffdasideiichut the aseas phthe hemextoeresomnslide to
connecting termnals 38 in the formof the flying | ead exposed at both
si des t herthef subrtimgt bos df adeatpeames dlcard bebjeate & deaskiag] hheyidrand t he
chemically etched.
20 Sequentially, as shown in FIG. 10(k), base-side openings 44 are
formed in the base layer 33 exposed in the supporting-board-side openings
43 of the supporting board 32, so as to expose the conductive pattern 34.
Though the base-side openings 44 can be formed by a known method, the

base-side openings 44 are preferably formed by etching or by plasma

25  etching, in particular. The etching enables a portion of the base layer 33

26



supporting-board-si de opening 43 are fornmed to be larger than the exposed
portion of the conductive pattern 34, a certain space is left between the
peri phery of the nmetal plated |layer 45 and the peripheries of the base-side
openi ng 44 and supporti ng-board-si de opening 43. This can produce the 25
effect that for exanple when the netal plated layer 45 is increased in 39
t hi ckness for inprovenent in connection reliability, the netal plated |ayer
45 and the supporting board 32 can be prevented fromcontacting with each

ot her. Thitg Heafl-c3te®) YuPheME Mhe QGPHECLBGTALE o )y U
contact between thgﬁﬁe?aﬁ platgd ?ayer 45aa%8 fﬁg%gﬁ%g%¥%?%%t%g§€3kg§, 5

t hus provisgaggf{w%%gﬁ%t%mgﬁ&hp%reI iability and voltage proof property

of the suspension crrcui't 32. In the suspension board with
circuit 31, t interval formed between the ri phe of the tal plated

| ayer 45 and Pﬁbt%%ﬁﬂﬁﬁgﬁye I?%eﬁghBBBP?Wﬁ%£§5ﬁga-i¥&§nd@%ﬁﬁg§ 2B e
preferably at |least |am or preferably 10 in the order of 2-100um Further,
in this foratEteRichthe entine hasgdager éﬁé’x@@ﬁa@léﬂit@é ppostingpard side ch t he
netal plated |ayer 45 is formed is so formed as to be depressed toward the
suppor di ngrboirgs 42 oftthe sdipgoatioe Haagrh 3he Fooaramipde aflter hlee sapydetisng
board 32 to the front side of the netal plated |layer 45 is 15 shortened to

an extent digrosedpetivegnt opphsedegiession it hnr espesphée the waid ni ng
areas of the conductive pattern 34 and, as a result of this, the netal

pl ated | aygescrifedasgs M Atled ifaHQ%@ébétWeﬁeh@h@gllﬁ-ﬂ&ﬁle%fc t18s PR GIrodngedpoar d
32 to that extent. This can produce the effect that for exanple when the

ext er nal - $hefeHe@Waea! i Nghteppbadbed3GAb8 ERMGRESI LY LR A0ikaaHE WL} €
termnals 54 of the read/wite board 39 in such a nanner that the

read/vwit%xag{g%;ﬁgg 4 A &d atd 9y &, (e, BRAEAITP! %?gh%sae%’g%&bsgi. are

bonded to ea y appl yi ng supersoni ¢ vibration o ndri ngz’tool,

the pjgssyie 8&'%?&%‘?"85@%&;@&'us%ﬁsurﬁ%seg%a%%s%gyi&%i Red W LGE LR oved

connecti on reliabi he "suspensi oar cir us

formed, trzlieprescribed proportion. The gas pressure (degree of vacuum) 1s in the

range of 0.5-200Pa, or preferably 10-100Pa. Cited as the conditions

required for producing the high-frequency plasma are the frequency in the

range of e.g. 10kHz-20MKz, or preferably 10kHz-100kHz, and the power

15 required for the plasma etching in the range of e.g. 0.5-10W/cm2, or

preferably 1-5W/cm2. The frequency in the range of 10kHz-100kHz can

make it easy to match with a plasma etching device (tune for resistances).

In these atmospheric conditions, the sample is disposed on the electrodes

whose temperature is controlled to e.g. 0-120°C, or preferably 10-80°C, and

20 is etched for the time required for the base layer 33 to be etched to a
predetermined thickness.

Since the base-side openings 44 of the base layer 33 thus formed are

formed by using the supporting board 32 as the mask, they can be formed

in the same size and shape as the supporting-board-side openings 43 of the

25  supporting board 32.

27



40 thicknessw se interval forned between the fiont side of the netal

pl ated | ayers 45 and the interface between the base |ayer 33 and the
supporting board 32 is preferably 6um or further preferably 2~m This
suspensi on board with circuit 31 may be forned so that the 5 exter nal-side
connecting termnals 38 presented in the formof the flying | ead can have
cover-side projections 50 forned as the reinforcing portions and base-side
projections 51 forned as the reinforcing portions, as shown in FIG 18.
Speci fically, Thera@al -$d dhdw @] BEIITNS 190]) anfeffr peskddo 1RyOIseats fkem the
ends of the cover-side opening 42 onto the conductive pattern 34 10 in the

cover -si de; | i ONEL:; r L 055/ e ere

t he ends §¥ﬂﬁﬁ§h%%$§§fggﬁéggé@hﬁ%ﬁ”&g¥§ﬁgﬁaa§§?§i é%%bgﬁkﬁgmﬁ% gﬁﬁg{ﬁg
conducti ve, patterns 34.are.crossed each,qther. The base-side,projections 5I
are for rre?‘l‘t thF oFREH o htehéneeﬁgspe%?eq ﬁ%y%lﬁsé-gsf%%ibepéﬁvﬂﬁd4 ohtB8t he
conducti ve attegn 34 in_the base-side gpenjng %4 in_the base 15 | ayer 33
in the cr 6dSi4ig thp e8lOCHIYSI® Bt PTsF8Ei plectroleRs RIobngsi HEhEHb] #0Y i ons
50 and the base-side projections 51 ar a formed in the respective |ines of
wire 3%a, mubicubnclimitatiay aflsseshe pdatdng kandvs foxsradeby msiig gny dintctyen
crossing areas 48 (two areas per each line of wire) and arranged with space
from each méetedy withogt t ey 20attongat ubdimedtiah.r edtrieferabiy t ibel eleetrobfsiwi r e
34a, 34b, 34c and 34d, as shown in FIG 18(b). These projections are forned
in a convaXckdlapktiiohadtthagleawalydiy ¢bldopldthes andseqhehtiallgoy@iformh e
opening 42 and the base-side opening 44 along the extending direction of

the |ines gffolnr £ gd3fBplaidl 1aP4€ 4arh 346 cksIesIReEd 1y Riy46 ThRr&RYMHIySEEE
proj ections 50 an§ t he base-side 25 projections 51 are overl apped with the

lines of Witkd pi4fed BARr MEnadRHe 3% Plateddtdenns KRRh IBRRY £¥hickhaReth
generally in triangle as viewed fromthe top) that the overlap can
gradughly lﬁgq*%%geto?%roﬁt "DBNS 1418, 3 LR RRYL hEI e ARANI 0 JRADARS, ST de
openi hg 44, respectively . a‘tesult of t I's, thé external-side
connecting termn 38care so .fooryred that .the lLines of wre 5 34a, 34b,
Sac and Sla EAPRIE ate 8ol P REE Cabiitul A8t cetioshl SoruRdtane
base- si de grq%zctions 51 at opposite ends thereof in the cover-side opening
42 and t héPB5ES8: si de opening 44. The cover-side projections 50 and the
base-side projections 51 y .he .made identical in projection.|length and
basal w Gt h A PRE Oy ENCailde 3 BrexipEnalinie 98 ReRiingHerpiRalssitiel
projections 26 of the wired circuit board 11 nentioned above. Al so, the
shape of tthe fuspensingBopydhVEER |t 3 1aTdened RErdlosddd moraafomsHe 51 i s
not limted to the one shown in FIG 18(b{, as long as those projections
have #3ch rertieapexiendingoies [vaidthwise divectipnessbstaniialy 3rdhoganal tg4m and
34d along the longitudinal direction of the lines of 15 wire 34a, 34b, 34c
and 34d. Foterdiaxgpldarection obvidre sodduphive epaiitens 30 ared nrowidsdsenstlue
projections 51 may be forned to project toward the inside thereof in a
t aper ed nmondnctivet pattben sah theadtchosdinghddeps| 48 geherdahet hadé iofetlve dt h of
the lines of wire 34a, 34b, 34c and 34d. Further, those projections 50, 51
may be f orcoeer-sitlesoisdhiag rdtihanigadeasids hppaims 44 amy eid apndictiwd pattbend i nes
of wire 34a, 34b, 34c and 34d along the longitudinal direction of the |lines
of wire 347 4@ os34E e Rl offtd, akhid fidibadd With e Worddna@ragegoatd 311% L' angl e

e

shape. In the suspension board with circuit 31 shown in FIG 18,

base-sphde openpag,d4nhse fsgeem, tﬂleb%vﬂdaw&r%m&fse% t hap ro*}ﬁl%ﬂﬁrfﬁé de 25
bas elTa

opening 42, so that the e-side projection 51 1s forned to rger in

42 | t { R - Si ' ' 5 t " t di
Yo the arrravety MReERRER, SFuRSM, Bl 804 Pl S B BRh s G sl 7O
cover si Ue QRem g 124,25, hown L0 FUG (48(@has TS SIGFHIR soLdR) SRpESt TN

arranged with space from each other along the longitudinal directions of
the lines of wire 34a, 34b, 34c and 34d. The widened portions 49 are

25 formed in such a generally round shape as to protrude widthwise from the
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5 projections 50 and the base-side projections 51 are formed as follows. In
the process of FIG 16(g)-(i), the cover layer 35 is opened in such a
manner as to formthe cover-side projections 50 to thereby produce the
cover-side opening 42. In the process of FIG 16(k), the base layer 33 is
opened in such a manner as to formthe base-side projections 50 to thereby
produce 10 the base-side opening 44. Thereafter, in the process of FIG
16(1), the netal plated |ayer 45 is fornmed on each side of the conductive

pattern 34, expos&t wat,fsa;bs%v;%ra-ﬁﬁi 984 0RE8hAIn4% AT, § >.ba£%-cﬁi\9§1f%8ni ng

44. It is to be noted that in the suspension board wth circuit as wel |,

both of caver-si .praj.ections..50..an h ase-siydacproj-ections.3l,are not
15 necessard | 1>9mr ggdlgraex%fgn%és&ivglt’?hg%c %&eer\%ln h(§ f& }ézg(l; eo.rhlegrelggﬁﬂg?%,monl y

t he cover-side projecti 50 be fornmed, as sh in Fl 9. .

Al t er nat i Véify ,Cogerﬁ }awe%@%ae%es {fg%erp%ﬁ @d’traedf‘% BSTCRAYY b S MEd PREMSRown i n
FIG 20. Further, nodification may be made of the invention by form ng the
20 wi denedXposed dis thd cpyer pidecoperuers ¢8, phethase Sde anpringod4 camd thet he
cover-side projections 50 in the cover layer 35 and/or form ng the

base- sbde pipgoetingdmmriiside ddemibgsd3) ayleen 38, mhkougm neididivowe. leAlgthough
the external -side connecting termnals 38 provided in the formof the
flying | easethave tieeadpxehtidines! of diise is definebove a bhisdD, buspesnsitas boar d
with circuit 31 includes magnetic-head-side connecting 43 termnals 37

provi ded idhtbh&;aflpF)Git%n e fle/imger Balf peleit, Gal isHd chde walh eFiaghegi de
connecting termnals 38. EXAMPLES Wiile in the follow ng, the present

i nventi on yyrkjonke odeser iedyiread it eo-4at aill  Wrthhr efify %&@rﬁﬁ-%ﬂ@”})l es,
the present invention is not limted to any Exanples. EXAMPLE 1 Aliquid

sol ution r.ec t EEY I, Il ' ' n the
st ai nl ess%p@g?ﬁﬂ%ﬁ?ﬁz@{%%% %@?& égv?ln%P%}%?ch‘g‘g%@qu?H%ﬁ%%gp%é ?1%3 after
dried, it could % hi ck of 24um and t. dried, at, 13QC .10 thereby
For m A0codt e PRy RaB At BROGPRL RS REOBHAPS SLAERH A S D8R R ARdS theedol ( &
FIG 16(a).). Sequentially, the coafjing,was, expased to Light (405nm
. So0ma! o) B o BUoPRHROR (HrIEE e aeTIEeBRdcdd e bhe  he
coating was heated to 180C and then_ devel oped by 15 using an al kaline
devel oper ,SURREFEBE 193¢ dS398 PR REs?Pat terned with the negative imaging (Cf.
FIG 16(c)). Sequentjally, the patterned coatjng of the pr_ecursor of the
phot osensi t i vel P8I Yidengd pedionsds Mt &4 madgsitentical eine dhe mermans ed) |
whereby a base | ayer nmade of polyimde resin of thickness of | OvMn was
forned i n wiféhspeei fangghpanderthe( dpngpudinal (Jeppth 20xtendiognialgng hshease
| ayer, the photomask of netal film having a
15  extending direction of the conductive pattern 34 with the widened portions
22 of the wired circuit board 11 mentioned above. Also, the widened
portions 49 may be formed in any shape other than the generally round
shape, as long as they are shaped to protrude widthwise and have widths
larger than the usual width. For example, the widened portion 49 may be
20 formed in rectangle.
The external-side connecting terminals 38 having these widened
portions 49 can be formed in the processes given below. The widened
portions 49 are formed with the patterning of the wired circuit pattern in

the process of forming the conductive pattern 34. Then, in the processes of

25  FIG. 10(h) and (k), the cover layer 35, the supporting board 32 and the base
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| atticed repeat pattern in which the light transmtting portions and the

i ght shielding portions are alternately arranged at a not nore than 6 |~ m
pitch (which corresponds to the photomask 52 having the average

transm ssion ratio of about 25% shown in FIG 17(b)), was positioned over
25 the coating at its portion which is to be opened in the |later stage and
at 44 whi ch an external -side connecting termnals are to be forned. Then,
the coating was exposed to |light through the photonmask, so that the anount
of light expesW®ard dalB GWrddoBo ahat MheCorbdimMtwithehsé Nengit &fnalk- si de
connecting termnals are to be forned could be reduced nore than the 5
anount of i e i Ny j fast i .

PG 16 by e SPPATH 30 P 1R MAIRCURY Bl ARea s’ RdaRREER b

cured, the base.lay hayi t hi f ] por ti.aons g-her eof , at

Wi ch t e (VP Eeis GledlBY 18, dptr SEPRB TR bR Me PRI R 4 HhE

t hi ckness ,of 10..m at the remaining,portions.thereof was obtained ( | G
16(d)) . 10°ASSCRBRIOPAPIRE 44 HRIATEATond HEFTRISH 1P APERHESeSOTIOBAR I a ¢ hin
copper filn1g$ving t hi ckness _of 700A_mﬁ%p formed in seqUEnce on t he whol e
area ob t hE0®); dhalmetalspkadpd flayer 4l én) eady sple af $hatcamrdughive
deposition process. Thereafter, a plating resist having an opposite pattern
to the sparathend3diaxpdsed nouhe qoaer-eide opening 42 dndythesbasd- suledogerfingm
resist, 15 and a conductive pattern having the specified wired circuit
pattern wagd/Eapp@dingibbinel-paktopehibpd3base | ayer where the plating resist
was not formed, in the sem -additive nethod using the el ectrolysis copper
plating (Cf. FifGthibf@Eatids of thesshdpedfsidhd®obad evithydrchiei 31y diaesmrtet 0 be
smal ler in thickness at its part at which the external -side connecting

term nal s giRded p&thmsf 99 MBdehBannathd (wad1eaReingcthed b$ the @ neRReyet i ve
pattern thus forned had, at its part at which the external -side connecting

term &p' S MiBedP 306k I IREd iﬁ‘%ﬁ%%\ﬂﬁd%ﬁ(’% VAT tHGPS £5:5 8o fc%@m%fahl@aéggi nl ess

steel foil" fromthe remaining portions of 'the conductive pattern w

was T or med” D8 e SRS, Bl BXkk SagyoBRAE 43R Mg RpeRRIEHT ANE 1T
From each P Tafar B S et arbr Bon Tl v icdt nernegleltery o
(i oct | on SEHSPANE TS P GRS O e SOk T B NECTAECRLiOH oF tDhe
| ongt t udi Y GhbieDBFE T6IS OB LY AT Bt Cethe. TEGD E80IBIFPhAbeof
wWire in crossi ngaar eas where Lhe ends of the cover-side opening/the

base- $Pde HfrchitRat frearaple wesndhe gopdugtize drbteraS4aes subiest tosgestor

each line of wire. 10 Thereafter, the plating resist was renpved by
cheni cal etnlentragiog ahexpesed RAtwNsHbeHe e E ends ahshe KeveripidlecenspBngf i | m
on which the plating resist had been forned were renoved by chem ca
et chi ng. Stjuent baké-yideaopéwing, 44 hinntlg glretedsi ofvbhading thaieitaesal-gfleO. | ~m
was formed on the surface of the conductive pattern and the surface of the
connecting terminals 38 and the read/write terminals 54 by applying
supersonic vibration of the bonding tool, the disconnection of the conductive
20 pattern 34 can be effectively prevented, thus providing further improved
connection reliability.
In addition, the suspension board,with circuit 31 may be formed so
that the external-side connecting terminals 38 presented in the form of this

flying lead can have cover-side projections 50 formed as the reinforcing

25  portions and base-side projections 51 formed as the reinforcing portions, as

30



15 stainless steel foil by the electroless nickel plating. Thereafter, a

| iquid solution of a precursor of the photosensitive polyimde resin was
applied on the thin nickel filmand the base | ayer and then heated at 130C
to thereby forma coating of the pr ecursor of the photosensitive polyimde
resin (Cf. FIG 16(f)). Sequentially, the coating was exposed to |ight
(405nm 20 1,500mJ/cnR) through the photomask (Cf. FIG 16(g)). The exposed
part of the coating was heated to 180 C and then devel oped by using an

al kal i ne dgwehopeFIGuwher elfpeetiatiyathagoves st erjeeibiso560 hat fohaed to
conductive | ayer could be covered with the coating (Cf. FIG 16(h)).

Sequent i aly¥iect NG oRALHET AEE: ©PahNEoRly-diRE MIARUESAD. OftoPRE AaiMRictivee 25
pol yi mi de ‘resin was heated at 350C to be cured (imdized), whereby the ~6

cover |ayer i S I.m resi f. thic on

t he condu&%t\gééﬁ%)g%yr]Q%lel%%{]gﬂlgg ?)qﬁp.e%ﬂ]é]iélg t'o Be no? 289% g?%\r@% Oc{rgng%{gl t he
cover |ayer, t cover-si de.openi ngs _wer.g forned i he, cover, | ayer so that
when t he diar BayBFTede SRgRBE IRy AThBe FleltHe BT PR Siie S
conductive pattern at jts part at which the external -side nnectin

term nal s énflot}lﬁ’ecmqﬁweo%%ﬂtﬁ“b?e3éx3p¥85‘érd’.ss‘§ie(ﬁ’ﬁ§ﬁt‘?t§‘ﬂy, %?lﬁgbase'31 e
external -si de connecting terminals were forned in the state in which their
bot h si depragacsionepgvkate farimed to preiecpiromp sbe tenddg- tlodredbasaisidspentinigs

| arger than the cover-side openings were forned in the stainless steel foil
at its pord44 onto the cesgactivargatternhidxd todbe-sisdesidpapiengsg st ithahe thasebase

| ayer coul d be exposed (Cf. FIG 16(j)). The supporting-board-side openings
wer e formidyén3gha theeeessng hatali8er all of the ar eas of the stainless
steel foil, except the areas in which the 15 supportng-board-si de openings

are to be formeg benaidde SdfdcERd, Ethet CovERSKAS Drojdeeionsabl A5F the Gfdsef glide Was
subjected to the chemcal etching. At the sane tine as the formation of the

suppofhi ng;BRALANII B LRERALY il RBe WiAbRlE WREC34A! JUB! B4R AREIRIE ned
shape by the chem cal etching. Sequentially, the thin nickel filmas was

Fapose S R ey AR e AT N el
in the SUps%%rcEzéi ?ﬂ)—xgoe%rcﬁ_oﬁzhg? a?&%'i:ﬂ'@gfoﬁgitudinal direction of the lines of wire
34a, 34b, 34c and 34d, as shown in FIG. 12(b). These projections are
formed in a convex shape projecting inwardly from the ends of the
15 cover-side opening 42 and the base-side opening 44 along the extending
direction of the lines of wire 34a, 34b, 34c¢ and 34d, respectively. The
cover-side projections 50 and the base-side projections 51 are overlapped
with the lines of wire 34a, 34b, 34c and 34d and are so tapered (shaped
generally in triangle as viewed from the top) that the overlap can gradually
20 reduce toward the inside of the cover-side opening 42/base-side opening 44,
respectively. As a result of this, the external-side connecting terminals 38
are so formed that the lines of wire 34a, 34b, 34c and 34d can be covered
with the cover-side projections 50 and the base-side projections 51 at

opposite ends thereof in the cover-side opening 42 and the base-side

25  opening 44.
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stainless steel foil were opened and thereby the base-side openings were
formed to expose the ground fornmed on the back side of the conductive 25
pattern (Cf. FIG 16(k)). The base-side openings were formed by the 47

pl asma etching. In the plasma etching, with the stainless steel foil as the
mask, the entire base | ayer exposed in the supporting-board-side openings
of the stainless steel foil was etched for about 2 mnutes in the
conditions of: the m xed gas of CF4 and Oz (CF4/ Oz =20/ 80) used as the gas

filled the 5 gpBe PHRSSHAE ERATRMsTO UAEUHE) bie- 2ABFTojdM@1SEAUBNEY hOf
13. 5MHz~ and the power required for the plasma etching of 2,500W "The

base si de RENAGRENLS, | SLIRSIELE A HRA ikl N85 30115, B0 200l age 29

t he supporting-board-sid I'ngs, and the space o

el 1o DoEEL DS PEAPATL 0,105, SLBUA BXORET ek e RSB 10

openi ng. Thereafter, the ?round expos.gd in the base-side openings were

peel ed t o ‘dfposidet bapsciol sthe spvarpade opaRIeEtigRS pabPt éngd qldseiafiey, the
metal plated |layers were formed by performng the el ectrol ysis nickel

pl ati nE andoEstione &l aemoasl huiitedyse dthel eme whowa iy BIGedR@Veley, lovg atwat the
ni ckel plated | ayers having thickness of 2 ~e mand the gold plated | ayer
havi ng t hitbksepsojeftidns-have weclk af drapedaoto ovexlpwhtkitiedines dfivere Sdduct i ve
pattern thus exposed (FIG 16(1)). The netal plated |ayers on the back side

of the corgdbctIq¢enthBudralord theusngdrudegal éfrectibe dfhiheklirss ot sdré rR4er val  of
2~, m between the front side of the netal plated |ayers and the interface

et e, e kaiepandichestapl un, el papiolony s e
peri phery pofsetdige BASECEOAE 5PRERY MY It AURPOFJiEAIMAAINIY BRI AP BN AYS
10 in a tapered manner, with the basal width slightly larger than the line
width of the lines of wire 34a, 34b, 34c and 34d. Further, those
projections 50, 51 may be formed in such a rectangular shape as to overlap
with the lines of wire 34a, 34b, 34c and 34d along the longitudinal
direction of the lines of wire 34a, 34b, 34c and 34d, without limiting to the
15  generally triangle shape. -
The external-side connecting terminals 38 having these cover-side
projections 50 and the base-side projections 51 can be formed as follows.
In the processes FIG. 10(g)-(i), the cover layer 35 is opened in such a
manner as to form the cover-side projections 50 to thereby produce the
20 cover-side opening 42. In the process of FIG. 10(k), the base layer 33 is
opened in such a manner as to form the base-side projections 50 to thereby
produce the base-side opening 44. Thereafter, in the process of FIG. 10(1),
the metal plated layer 45 is formed on each side of the conductive pattern

34 exposed in the cover-side opening 42 and the base-side opening 44.

25 In this formation of the suspension board with circuit 31, since the
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25 After these processes, the suspension board with circuit was obtained 48
in which the external connecting termnals were presented in the form of
the flying lead of the conductive pattern in which the w dened portions
were formed in the lines of wire, respectively (Cf. FIG 15). EXAMPLE 2 5
The suspension board with circuit having the external -side connecting
termnals produced mthe formof the flying | ead of the conductive pattern
whose lines of wire were cover ed with the base-side projections at their

exposed ends PasdPhrsEesshE BbGn®Me bAst-BRISHIE ARG 81198 flaﬁniaa deanpl e 1,

except that instead of formng the wdened portions in the [ines of wre of
10 the con i t b h ase- sl .prgj ection f ge ahly triangle
as vi ewed %&g%lgiﬁeep'% tgpg{%gvtlhtr?gg?%e %éegasgvhgd%e g%#ﬁf %ﬁ.egsmrh?;lg}{efyq% the

proj ection | ng {h’éf 200 18T 5 VT forr_reg in the base l.ayer in the
crossing &t fE CQYIEdpEPegaRs 4 €7 4G POPIR o2 PR hE N 3K tivie
base-si de opening and the lines of wire are crossed each other, so as to
proj ect frRAREHE dAdreofroshed pachathes ge aspihPrgeshixom Hbecends of ithe
pattern in the base-side opening in the process of opening the base Layer
to form t eveasede ppeniggehi/blys baee Fidg ondting) 44 CAMPARATOMELEXPMPEEeInEX Ccept
that no wi dened portions were fornmed in the Lines of wire of 20 the
conduct i ve3dah tthe mpvéheideuspanagot? bodritievbdse-sitle opehim@vidngedgeetively,
external -side connecting termnals presented in the for mof the flying

| ead was phedpdedicalistréhddh 2F)tHen cbh@usav® s 13N a@Sthd RERMBE & he-
EVALUATI ON After being bonded to the external termnals conprising gold

pads by 25%RRpkYdd8penPer 30N Yt Rhatd:als bPeRehRAsb¥ids 8pLhidda4banfiag
tool, the 49 external -si de connecting termnals of the suspension boards

Wi th circulh,BLa nedy;n Eﬁ‘ﬁ‘gﬁ}cﬁﬁ;c% @Eg &frad tﬁgwg&abszﬁlﬁame% tnpere

put to the peel tests to neasure the bonding strength. est results are

h hn Tabl . qi | ay. : .ot t 1 t ti
occur &' ipeEeluR KRS’ B bt SOGHLE, 0% Bl SRl BFTRIERETY o
Ex I 1 and 2 k pl i ne t.h where. th ti v tt
cover ea vl RS CRoa TR P RE S aRad PR Ee T B Hovs el B PR o

2Co tjveExam | e 1Bonding strength i | 540590490t est 10 Wil
T uStr at (b T BB BE e QTS SRESHHET T PR e IOV 38 and

the read/write terminals 54 by applying supersonic vibration of the
bonding tool, the disconnection of the conductive pattern 34 can be
15  effectively prevented, thus providing improved connection reliability.

It 1s to be noted that in the suspension board with circuit 31, both of
cover-side projections 50 and the base-side projections 51 are not
necessarily required. For example, only the cover-side projections 50 may
be formed, as shown in FIG. 13. Alternatively, only the base-side

20 projections 51 may be formed, as shown in FIG. 14.

Further, modification may be made of the invention by forming the
widened portions 49 in the conductive pattern 34 and also forming the
cover-side projections 50 in the cover layer 35 and/or forming the base-side
projections 51 in the base layer 33, though not shown.

25 In this suspension board with circuit 31, the external-side connecting
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in the above description, such is for illustrative purpose only and i s not
to be construed restrictively. Mdification and variation of the present
invention that will be obvious to those skilled in the art is to be covered
by 15 the followng clains. 50 WHAT IS CLAIMED IS: 1. Awred circuit
boaxd conprising a fir st insulating |ayer, a conductive pattern formed on
the first insulating |layer, a second insulating layer 5 forned on the
conductive pattern, and an opening, fornmed at the sane position of the

conduct i vaepalih£lses hidy Bk lfomhogd thhendh 4 shahnswutiedd fige b@ry&lﬁctw%ﬁbt@rﬁecond
insulating layer to open, so as to forma termnal portion in ich front

and back sjdgg @épfegg?&qudi ¥BePakpFifti eo@a?iﬂo%?dmim?f@ép@cﬁttol fRat any

one of the first insulating layer, the second 10 insulating layer and the

conduct ve RSLASHD SARERA TR SHES GTHARTR il g, St SesageL e

openlﬁgl
openi ng and the cqnductiye patter e crossed each, ot he 2. Awred
circuit bGAFEFSES ’rri%itﬂgt\{"ﬁ g%&eapaga%%oF?Iinﬁ@cti%g/é??maﬂalﬁré% afid (e the ng
| ayer formed on the netal supporting |ayer, a conductive pattern forned on
the fiPst haseimde ioRgning dd and JeoHPRAEMEPoaT $189 reruraetd gfe thade
conductive pattern, and an opening, forned at the sane position of the
conduct i véapeert Bran therarah$ oni whiabhtherenetial nlpixok layegs| 4y ere dodmetieasdi r st
insulating layer, and the second insulating |ayer to open, so as to forma

20 t er m nashopar tn dlG.n 164 chli ritiet exietnbhsidescalasecoing bermnrdscds vhupat t ern
are exposed, wherein at |east any one of the first insulating |ayer, the

second i ngyt@binghd M@ nahpoitith 29ndug ieViorpattiarihehan duetint @atée gortions
for reinforcing the conductive pattern fornmed at ends of the opening in 25
Crossing gpeafe WaFJRifdsredk UBe vIRGRI RUcaRAJE NEr GPRAUGLEMGIRASRMInGr € 51
10 42/base-side opening 44 and the conductive pattern 34 are crossed each
other, as shown in FIG. 12(b).

This suspension board with circuit 31 can be formed in the processes
shown in FIG. 16, for example. First, the coating 33p of the liquid
solution of precursor of the photosensitive polyimide resin is formed on the

15 previously prepared supporting board 32 in the same manner as in the
above, as shown in FIG. 16(a). Then, as shown in FIG. 16(b), in the
process of exposing the coating 33p to light, in addition to the photomasks
40 that permit no i1rradiated light to transmit through the masks,
photomasks 52 that permit the irradiated light to partially transmit

20 through the masks (average transmittance ratio in the range of 1-99%) are
placed to confront the areas for the external-side connecting terminals 38
to be formed in the coating 33p. Then, the coating 33p is exposed to light
through the photomask 52, such that the area in the coating 33p in which

the external-side connecting terminals 38 is to be formed is exposed to a

25 smaller amount of light exposure than an amount of light exposure to the
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crossed each other. 3. The wired circuit board according to Caim 2,
wherein the wired circuit board is a suspension board with circuit. 4. A
wired circuit boar d conprising a first insulating |layer, a conductive 5
pattern formed on the first insulating |ayer, a second insulating |ayer
formed on the conductive pattern, and an opening, fornmed at the sane
position of the conductive pattern, for allowing the first insulating | ayer
and the second insulating |layer to open, so as to forma term nal portion

in which f¥QRkiraRg R8sk osiiesoing B8pCOBUGknYRIRAthEchafhe i8HRISRHedlO
wherein the conductive pattern has w dened portions forned to extend in a

wi dt hwi se di § eGhi M, S URsAH LA DY LT LAOGoRA 1L Bt -g,eg%)@[zﬁwg ofithedqi{Qn of

t he conductive pattern I n crossing areas ere en e opening and the

conductiv att.ern are.crossed each. pther. 5. wi r-ed, chgcuit ,board

conpr 1 si oo eherab SHEREHE et BPER R A esPmse P RURRIT P 5 KapR T Bieted on
the nmetal supporting,layer, .a conductjve pattern fornmed on_the first

i nsul at i ngSIBPEe Sl TGRS aigtheayraparyngadean of hee ana e,
pattern, and an opening, farmed at the sanme position of the conductive
patter®, farskhowounifq N gearnd (Gupporting layer and the first insul ating
| ayer, and the second insulating |ayer to open, so as to forma 20 term nal
portion in whi Thef photonzarksbazkmsiydes bfnteldeix ahdutodiovengatteemerar éor
exposed, wherein the conductive pattern has w dened portions formed to
extend in éxashpld)u semittrac]oamtspdngt ahtheafroyt eul-faeg wfahet phatonexdlesdi ng
direction of the conductive pattern mcrossing areas where ends of the 25

openi ng angd fA&yCRRBIehed &oPHdteddin pb e risQsTSiete 8261 reflBeion 24 thé frolte

wired circuit board according to daim5, wherein the wired circuit board

is a sus peﬁmg& beaid phbtdm &K 891 dan Fe ifctided 16l fetlict BAASThesRERItBENT 2

first insulating |ayer, a conductive pattern fornmed on the first insulating

layerqga SeEAuAAaUhah! 10 thaYGar?. | 0o A3allRed BAMCHENEHAL Fl) sand an

opening, forned a same position of the conducti pattern,
allov~ing the first, insul.ating,.l r d t-hg sego i_ngul-agting..l ay to
open, SO asstuf% ?%r%lll% Stegrrnﬁ%’rﬁg lup%?ﬁ'? i %ﬂi ﬁkvxﬂ?ecﬁ)q}oggﬁaggngabggkt}éa?tdgéeof t he
conductive pattern are.exposed,. wherein.the first. jnsulating |ayer and/or

t he seconocog%‘mea’ln“?n(ge q}?ygrranfﬁhﬁ%e{lﬁbgjlgct?ﬁa&rﬁ?“blr jaéléhcﬁélt?ﬁ‘aor @Eof the
openi ng ont%Héhg conductive athern in ﬂﬁﬁo?enin .1n the crogsin . area
wher e t he ¥ERYSCHT t BpBﬂ?tﬁg’la AvVitee & ctiaRs N (4yegr angr §s&&dteach
other. 8. Awred circuit board conprising a netal su%porti ng | ayer,_ a
first insuibieldingiazgars dormed oonthengemptransdusaiirratigll theaphotemaskdodt i ve

pattern 15 fornmed on the first insulating | ayer, a second insul ating |ayer
for md8 orpo that the components of the transmitted light in that part can be reduced.

Further, in the case of the photomask 52 comprising a thin metal film
forming a light-shielding pattern thereon, a thin metal film smaller in
thickness than the thin metal film of the photomask 52 may be formed on
the semi-translucent part of the photomask 52 so that the components of

20 the transmitted light in that semi-translucent part can be reduced. In
other words, this photomask 52 can be formed in the following manner: A
photomask 52 with no thin metal film formed in the semi-translucent part
thereof (a conventional photomask) is formed. After a resist is formed on
that photomask 52 so that only the semi-translucent part can be exposed, a

25  thin metal film made of e.g. chromium smaller in thickness than the
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The base layer 33 thus formed has a thickness in the range of e.g.

10  2-30um, or preferably in the range of 5-20um. The base layer 33 usually
has a thickness of about 10um. The area of the base layer 33 in which the
external-side connecting terminals 38 are to be formed has a thickness of
usually 80% or less of the thickness of the remaining areas. For example,
that area of the base layer 33 preferably has thickness of not more than

15  8um, or further preferably not more than 5pm. Suppose that the area of
the base layer 33 in which the external-side connecting terminals 38 are to
be formed has thickness of 8um or less, when the remaining areas have a
usual thickness of 10um, the time required for the opening to be formed in
the later stage can be shortened to the extent corresponding to 2pm.

20 The area of the base layer 33 in which the external-side connecting
terminals 38 are to be formed has a lower limit of thickness or a minimum
thickness to serve as a barrier layer against the conductive pattern 34
when the supporting board 32 is opened. For example, the area of the
base layer 33 in which the external-side connecting terminals 38 are to be

25  formed can have e.g. 3um, or further about 1pm, as the minimum thickness.
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connecting terminals 38 are to be formed preferably has a thickness in the
range of 0.1-8um or further preferably 1.0-5um.

Sequentially, the conductive pattern 34 1s formed on the base layer 33
in the form of a specified wired circuit pattern in the same manner as in
the above, as shown in FIG. 16(e). Since the areas of the base layer 33 on
which the external-side connecting terminals 38 are to be formed are made
smaller in thickness than the remaining areas of the base layer 33, the
conductive pattern 34 is formed so that its portions on which metal plated
layers 45 are formed in the later stage are depressed toward the supporting
board 32 with respect to the remaining portions of the conductive pattern
34 to an extent corresponding to the reduced thickness. In this formation
of the conductive pattern 34, the widened portions 49 are formed
simultaneously with the patterning of the wired circuit pattern.

Sequentially, as shown in FIG. 16(f)-(1), the conductive pattern 34 is
covered with the cover layer 35 in the same manner as in the above. Then,
the cover-side opening 42 is formed in the area of the conductive pattern 34
in which the external-side connecting terminal 38 is to be formed so that
the maximum lengths of the widened portions 49 are placed in the crossing
areas 48. Thereafter, the supporting-board-side opening 43 is formed to
be larger than the area of the supporting board 32 corresponding to the
cover-side opening 42, as shown in FIG. 16(G). Then, the base-side opening
44 is formed in the base layer 33 exposed in the supporting-board-side
opening 43 so that the maximum lengths of the widened portions 49 are

placed in the crossing areas 48, as shown in FIG. 16(k). Thereafter, the
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exposed in the cover- 81de opening 42 and in the base-side opening 44/
supporting-board-side opening 43, as shown in FIG. 16(1). The metal
plated layer 45 thus formed is positioned with a certain space between 1ts

5 periphery and the peripheries of the base-side opening 44 and
supporting-board-side opening 43.

When the suspension board with circuit 31 is produced in this method,
the base layer 33 is formed to have smaller thickness at the base-side
opening 44 for exposing the conductive pattern 34 than at the remaining

10 portions of the base layer 33 in the process of forming the base layer 33.
Consequently, when the base layer 33 is etched in the process of forming
the external-side connecting terminals 38, as shown in FIG. 16(k), the
etching time required for the conductive pattern 34 to be exposed can be
shortened to an extent corresponding to the difference between the reduced

15 thickness of the base layer 33 at the opening portions 31 and the thickness
of the remaining portions. This enables the conductive pattern 34 to be
exposed in a short time, and as such can provide improved efficiency in
producing the external-side connecting terminals 38 in the form of the
flying lead exposed at both sides thereof.

20 In this formation, since the base-side opening 44 and the
supporting-board-side opening 43 are formed to be larger than the exposed
portion of the conductive pattern 34, a certain space is left between the
periphery of the metal plated layer 45 and the peripheries of the base-side
opening 44 and supporting-board-side opening 43. This can produce the

25 effect that for example when the metal plated layer 45 is increased in
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contact between the metal plated layer 45 and the supporting board 32,
5 thus providing improved connection reliability and voltage proof property
of the suspension board with circuit 32.

In the suspension board with circuit 31, the interval formed between
the periphery of the metal plated layer 45 and the periphery of the
supporting-board-side opening 43 is preferably at least 1pm, or preferably

10  in the order of 2-100pm.

Further, in this formation, since the area of the conductive pattern 34
in which the metal plated layer 45 is formed is so formed as to be depressed
toward the supporting board 32, the distance from the front side of the
supporting board 32 to the front side of the metal plated layer 45 is

15 shortened to an extent corresponding to the depression with respect to the
remaining areas of the conductive pattern 34 and, as a result of this, the
metal plated layers 45 are placed closer to the outside of the supporting
board 32 to that extent. This can produce the effect that for example
when the external-side connecting terminals 38 are connected with

20 read/write terminals 54 of the read/write board 39 in such a manner that
the read/write terminals 54 are laid over the metal plated layers 45 and
are bonded to each other by applying supersonic vibration of the bonding
tool, the pressure bonding can be well ensured, thus providing further
improved connection reliability.

25 In the suspension board with circuit 31 thus formed, the
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3-M 10%Z & 1@)1e13:anm h89& &bY4r-side projections 50 formed as the reinforcing portions
and base-side projections 51 formed as the reinforcing portions, as shown
in FIG. 18. Specifically, the cover-side projections 50 are formed to project
from the ends of the cover-side opening 42 onto the conductive pattern 34

10 in the cover-side opening 42 in the cover layer 35 in the crossing area 48
where the ends of the cover-side opening 42/the base-side opening 44 and
the conductive patterns 34 are crossed each other. The base-side
projections 51 are formed to project from the ends of the base-side opening
44 onto the conductive pattern 34 in the base-side opening 44 in the base

15 layer 33 in the crossing areas 48.

To be more specific, the cover-side projections 50 and the base-side
projections 51 are formed in the respective lines of wire 34a, 34b, 34c and
34d at positions thereof corresponding to the crossing areas 48 (two areas
per each line of wire) and arranged with space from each other along the

20 longitudinal direction of the lines of wire 34a, 34b, 34c and 34d, as shown
in FIG. 18(b). These projections are formed in a convex shape projecting
inwardly from the ends of the cover-side opening 42 and the base-side
opening 44 along the extending direction of the lines of wire 34a, 34b, 34c

and 34d, respectively. The cover-side projections 50 and the base-side

25  projections 51 are overlapped with the lines of wire 34a, 34b, 34c and 34d
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The cover-side projections 50 and the base-side projections 51 may be
made identical in projection length and basal width with the cover-side
10  projections 25 and the base-side projections 26 of the wired circuit board 11
mentioned above. Also, the shape of the cover-side projections 50 and the
base-side projections 51 is not limited to the one shown in FIG. 18(b), as
long as those projections have such a shape as to overlap with the lines of
wire 34a, 34b, 34c and 34d along the longitudinal direction of the lines of
15 wire 34a, 34b, 34c and 34d. For example, the cover-side projections 50
and the base-side projections 51 may be formed to project toward the inside
thereof in a tapered manner, with the basal width slightly larger than the
line width of the lines of wire 34a, 34b, 34c and 34d. Further, those
projections 50, 51 may be formed in such a rectangular shape as to overlap
20 with the lines of wire 34a, 34b, 34c and 34d along the longitudinal
direction of the lines of wire 34a, 34b, 34c and 34d, without limiting to the
generally triangle shape.
In the suspension board with circuit 31 shown in FIG. 18, the

base-side opening 44 is formed to be larger in area than the cover-side

25 opening 42, so that the base-side projection 51 is formed to be larger in
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difference in area between the base-side opening 44 and the cover-side
opening 42, as shown in FIG. 18(a).
The external-side connecting terminals 38 having these cover-side
5 projections 50 and the base-side projections 51 are formed as follows. In
the process of FIG. 16(g)-(i), the cover layer 35 is opened in such a manner
as to form the cover-side projections 50 to thereby produce the cover-side
opening 42. In the process of FIG. 16(k), the base layer 33 is opened in
such a manner as to form the base-side projections 50 to thereby produce
10 the base-side opening 44. Thereafter, in the process of FIG. 16(), the
metal plated layer 45 is formed on each side of the conductive pattern 34
exposed in the cover-side opening 42 and the base-side opening 44.
It is to be noted that in the suspension board with circuit 31 as well,
both of cover-side projections 50 and the base-side projections 51 are not
15 necessarily required, as is the case with the above. For example, only the
cover-side projections 50 may be formed, as shown in FIG. 19.
Alternatively, only the base-side projections 51 may be formed, as shown in
FIG. 20.
Further, modification may be made of the invention by forming the
20 widened portions 49 in the conductive pattern 34 and also forming the
cover-side projections 50 in the cover layer 35 and/or forming the base-side
projections 51 in the base layer 33, though not shown.
Although the external-side connecting terminals 38 provided in the
form of the flying lead have been exclusively discussed above, this

25  suspension board with circuit 31 includes magnetic-head-side connecting
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While in the following, the present invention will be described in
5  further detail with reference to Examples, the present invention is not
limited to any Examples.
EXAMPLE 1
A liquid solution of precursor of photosensitive polyimide resin was
applied on the stainless steel foil (SUS304 H-TA) having thickness of 20um

10 so that after dried, it could have a thickness of 24pm and then dried at
130C to thereby form a coating of the precursor of the photosensitive
polyimide resin (Cf. FIG. 16(a)). Sequentially, the coating was exposed to
light (405nm, 1,500mdJ/cm?) through a photomask (Cf. FIG. 16(b)). The
exposed part of the coating was heated to 180C and then developed by

15 using an alkaline developer, whereby the coating was patterned with the
negative imaging (Cf. FIG. 16(c)). Sequentially, the patterned coating of
the precursor of the photosensitive polyimide resin was heated at 350C to
be cured (imidized), whereby a base layer made of polyimide resin of
thickness of 10pm was formed in the specified pattern (Cf. FIG. 16(d)).

20 In forming the base layer, the photomask of metal film having a
latticed repeat pattern in which the light transmitting portions and the
light shielding portions are alternately arranged at a not more than 6 4 m
pitch (which corresponds to the photc;mask 52 having the average
transmission ratio of about 25% shown in FIG. 17(b)), was positioned over

25  the coating at its portion which is to be opened in the later stage and at
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connecting terminals are to be formed could be reduced more than the

5 amount of light exposure in the remaining portions of the coating (Cf. FIG.
16(b)). As a result of this, after the coating was developed and cured, the
base layer having a thickness of 2um at portions thereof at which the
external-side connecting terminals are to be formed and a thickness of
10pum at the remaining portions thereof was obtained (Cf. FIG. 16(d)).

10 Sequentially, a thin chrome film of thickness of 300A and a thin
copper film having thickness of 700A were formed in sequence on the
whole area of the stainless steel foil and the base layer by a sputtering
deposition process. Thereafter, a plating resist having an opposite pattern
to the specified wired circuit pattern was formed by use of a dry film resist,

15 and a conductive pattern having the specified wired circuit pattern was
formed in the part of the base layer where the plating resist was not
formed, in the semi-additive method using the electrolysis copper plating
(Cf. FIG. 16(e)). As a result of the base layer being formed to be smaller in
thickness at its part at which the external-side connecting terminals are to

20 Dbe formed than at its remaining parts, the conductive pattern thus formed
had, at its part at which the external-side connecting terminals are to be
formed, concave portions depressed toward the stainless steel foil from the
remaining portions of the conductive pattern with respect to the thickness
direction by about 8 um. The conductive pattern was formed to have

25  thickness of 10 £ m and have the wired pattern formed by four lines of wire
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were widened in the widthwise direction substantially orthogonal to the

5 extending direction of the lines of wire and had the maximum widthwise
length of 230t m and the longitudinal length of 100 £ m, were formed in
the respective lines of wire in crossing areas where the ends of the
cover-side opening/the base-side opening and the lines of wire are crossed
each other, two for each line of wire.

10 Thereafter, the plating resist was removed by chemical etching and
then the thin chromium film and the thin copper film on which the plating
resist had been formed were removed by chemical etching.

Sequentially, a rigid, thin nickel film having thickness of 0.1uym was
formed on the surface of the conductive pattern and the surface of the

15  stainless steel foil by the electroless nickel plating. Thereafter, a liquid
solution of a precursor of the photosensitive polyimide resin was applied on
the thin nickel film and the base layer and then heated at 130°C to thereby
form a coating of the precursor of the photosensitive polyimide resin (Cf.
FIG. 16(f). Sequentially, the coating was exposed to light (405nm,

20 1,500mdJ/cm?) through the photomask (Cf. FIG. 16(g)). The exposed part
of the coating was heated to 180°C and then developed by using an
alkaline developer, whereby the coating was patterned so that the
conductive layer could be covered with the coating (Cf. FIG. 16(h)).
Sequentially, the patterned coating of the precursor of photosensitive

25  polyimide resin was heated at 350°C to be cured (imidized), whereby the
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the state in which their both sides were exposed. First, the

10 supporting-board-side openings larger than the cover-side openings were

formed in the stainless steel foil at its portions corresponding to the

cover-side openings so that the base layer could be exposed (Cf. FIG. 16())).

The supporting-board-side openings were formed in the process that after

all of the areas of the stainless steel foil, except the areas in which the

15 supporting-board-side openings are to be formed, were subjected to

masking, the stainless steel foil was subjected to the chemical etching. At

the same time as the formation of the supporting-board-side openings, the
gimbals were cut into a predetermined shape by the chemical etching.

Sequentially, the thin nickel film as was exposed in the cover-side

20 openings was peeled and the thin nickel film formed on the stainless steel

foil was peeled.
Then, the base layer exposed in the supporting-board-side openings of
stainless steel foil were opened and thereby the base-side openings were

formed to expose the ground formed on the back side of the conductive

25 pattern (Cf. FIG. 16(k)). The base-side openings were formed by the
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shape as the supporting-board-side openings, and the space of about 50 £ m
was defined between the periphery of the ground exposed in the base-side
10 openings and the periphery of the base-side opening/supporting-board-side
opening.

Thereafter, the ground exposed in the base-side openings were peeled
to expose the back side of the conductive pattern. Sequentially, the metal
plated layers were formed by performing the electrolysis nickel plating and

15 the electrolysis gold plating being alternately, so that the nickel plated
layers having thickness of 2 # m and the gold plated layer having thickness
of 1 u#m were formed on the both sides of the conductive pattern thus
exposed (FIG. 16(1).

The metal plated layers on the back side of the conductive pattern

20 thus formed left the thicknesswise interval of =2um between the front
side of the metal plated layers and the interface between the base layer
and the stainless steel foil and also left the interval of 47um between the
periphery of the metal plated layer and the periphery of the base-side

opening/the supporting-board-side opening.

25 After these processes, the suspension board with circuit was obtained
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1in which the external connecting terminals were presented in the form of
the flying lead of the conductive pattern in which the widened portions
were formed in the lines of wire, respectively (Cf. FIG. 15).
EXAMPLE 2
5 The suspension board with circuit having the external-side connecting
terminals produced 1n the form of the flying lead of the conductive pattern
whose lines of wire were covered with the base-side projections at their
exposed ends was produced (FIG. 20) in the same operation as in Example
1, except that instead of forming the widened portions in the lines of wire of
10 the conductive pattern, the base-side projections of generally triangle as
viewed from the top having the basal width of 110 # m and the projection
length of 200 £ m were formed in the base layer in the crossing areas (two
areas per each line of wire) where the ends of the base-side opening and the
lines of wire are crossed each other, so as to project from the ends of the
15 Dbase-side opening onto the conductive pattern in the base-side opening in
the process of opening the base layer to form the base-side openings (Cf.
FIG. 16(k)).
COMPARATIVE EXAMPLE 1
Except that no widened portions were formed in the lines of wire of
20 the conductive pattern, the suspension board with circuit having the
external-side connecting terminals presented in the form of the flying lead
was produced (Cf. FIG. 21) in the same operation as in Example 1.
EVALUATION

After being bonded to the external terminals comprising gold pads by

25 applying supersonic vibration thereto by use of the bonding tool, the

49



U 10 U 10 Uy= 10% U& ()-: #10% U& ()-1f8'110% U& ()-  610% U& () -

|11 D' ##)} [ <mbC

104| #10%4| & ()- ! ~#10% | & ()- ! TH10% | & ()- 10%}| & ()-!cSf#10%4| 4| & () -, &s1
0%| & () - #94 % 888888} "SH= 104 104| 104| 104|fY= 10%| & () -

1#10% & ()-!y1#10% | & ()- ' $10%| & ()-s! ' $10% | & ()-s& \))*+?, z[ 9SH=

104! " #109% | & ()- #10%| & ()-M t#10% | & ()-M $10%H & () - !

L $10% | & ()-!,$10% | & ()-2,-..... R h. ~_ @ 104! YF g10% h& () - YM 10% h& () -
104| 104| 39drhzlod| Sornectintl B#th& A1s-d1} the* 50 é 8100 - boards/ WA Eirc@t

1041 Y: 110% h& ()-Y:110% h& ()-Y:!110% h& ()-f-#10% h& ()-Y:!10% h& () - 10%

h& ()-0<00 9 i e F, 0%
1 1) OO B L o ey

h& ()-Y1'!'1 % % & ()-3l%t10%
h& ()- 4e44ﬂ%f4t£§%§o% T@g%}(}’ﬁfg g’/)”ﬁ%}"?@)m%’g‘g/ﬁ}{b% h& ()-
The test results are shown in Table 1 given below. It should be
5 mnoted that all destructions occured in the conductive patterns of the

suspension boards with circuit of Examples 1 and 2 took place in the areas

where the conductive pattern was covered with the cover layer and the

base layer.
Table 1
Example 1 Example 2 Comparative
Example 1
Bonding strength in peel 540 590 490
test (mN)

10
While illustrative embodiments of the present invention are provided
in the above description, such is for illustrative purpose only and is not to
be construed restrictively. Modification and variation of the present
invention that will be obvious to those skilled in the art is to be covered by

15 the following claims.
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1. A wired circuit board comprising a first insulating layer, a conductive
pattern formed on the first insulating layer, a second insulating layer
5 formed on the conductive pattern, and an opening, formed at the same
position of the conductive pattern, for allowing the first insulating layer
and the second insulating layer to open, so as to form a terminal portion in
which front and back sides of the conductive pattern are exposed,
wherein at least any one of the first insulating layer, the second
10 insulating layer and the conductive pattern has reinforcing portions for
reinforcing the conductive pattern formed at ends of the opening in
crossing areas where ends of the opening and the conductive pattern are
crossed each other.
2. A wired circuit board comprising a metal supporting layer, a first
15 insulating layer formed on the metal supporting layer, a conductive pattern
formed on the first insulating layer, a second insulating layer formed on
the conductive pattern, and an opening, formed at the same position of the
conductive pattern, for allowing the metal supporting layer and the first
insulating layer, and the second insulating layer to open, so as to form a
20 terminal portion in which front and back sides of the conductive pattern
are exposed,
wherein at least any one of the first insulating layer, the second
msulating layer and the conductive pattern has reinforcing portions for
reinforcing the conductive pattern formed at ends of the opening in

25 crossing areas where ends of the opening and the conductive pattern are
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3. The wired aircuit board according to Claim 2, wherein the wired
circuit board is a suspension board with circuit.
4. A wired circuit board comprising a first insulating layer, a conductive
5 pattern formed on the first insulating layer, a second insulating layer
formed on the conductive pattern, and an opening, formed at the same
position of the conductive pattern, for allowing the first insulating layer
and the second insulating layer to open, so as to form a terminal portion in
which front and back sides of the conductive pattern are exposed,

10 wherein the conductive pattern has widened portions formed to
extend in a widthwise direction substantially orthogonal to an extending
direction of the conductive pattern in crossing areas where ends of the
opening and the conductive pattern are crossed each other.

5. A wired circuit board comprising a metal supporting layer, a first

15 insulating layer formed on the metal supporting layer, a conductive pattern
formed on the first insulating layer, a second insulating layer formed on
the conductive pattern, and an opening, formed at the same position of the
conductive pattern, for allowing the metal supporting layer and the first
insulating layer, and the second insulating layer to open, so as to form a

20 terminal portion in which front and back sides of the conductive pattern
are exposed,

wherein the conductive pattern has widened portions formed to
extend in a widthwise direction substantially orthogonal to an extending
direction of the conductive pattern in crossing areas where ends of the

25  opening and the conductive pattern are crossed each other.
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15 formed on the first insulating layer, a second insulating layer formed on
the conductive pattern, and an opening, formed at the same position of the
conductive pattern, for allowing the metal supporting layer and the first
insulating layer, and the second insulating layer to open, so as to form a
terminal portion in which front and back sides of the conductive pattern

20  are exposed,

wherein the first insulating layer and/or the second insulating layer
have projections projecting from ends of the opening onto the conductive
pattern in the opening in the crossing areas where the ends of the opening
and the conductive pattern are crossed each other.

25 9. The wired circuit board according to Claim 8, wherein the wired
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circuit board 18 a suspension board with circuit.
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