3 0 AUG 2005 WRED Cl RCU T BOARD BACKGROUND OF THE | NVENTION Field of the
Invention 5 The present invention relates to a wired circuit board and,

nore particularly, to a wired circuit board suitably used for a suspension
board with circuit. Description of the Prior Art The wired circui3l biailis
used for electronic/electric equipnents are 10 usually provided with
termnal portions to connect with external connecting termnals. In recent
years, the so-called "flying | ead" in which the termnal portions are
formed on both sides of the gprEEe CIREBITHOARNHAt her than in only
either side thereof, is being in wi despread use 1n order to neet the 15
demand for electronlc/electrlc equi prent to have increasingly higher

density and reduced si ze. is known, for exanple, in suspension board
with circuit used for | | s are provided in
the formof flying Ieangiéggghigpgt’égkigﬁiIkﬁﬁ@kgﬁg%®ﬁ5|on board with
circuit conprises a_ 20 supporting board 1 of stainless steel foil, a base

| ayer 2 of'ield ohthe Yfffgtloﬁaterl al formed on the supporting board 1 a
conductive pattern 3 formed on the base layer 2 in the formof a specified
circuii patterThe gdsentc overntidrayelatesoto an wiredl atrcag baset icald, fmre
covering the conductive pattern 3, as shown in FIG 21. The term nal
portions paptiowiadBy tora Weed eireudf bbhel 2Rithb)y ngel €ad sasesde=imE HoarQot h

sides of the conductive pattern 3 in the 1 3 0 AUG 2005
with circuit.
Description of the Prior Art
The wired circuit boards used for electronic/electric equipments are
10 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

15 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

20  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 gf an msulating material, for covering the conductive pattern 3, as

shown in FIG. 21. The terminal portions 5 provided in the form of the

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



foll ow ng manner. The cover |ayer 4 is opened to expose a front side of 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, metal plated |ayers 6 are formed on the both sides of th QM%US
5 exposed conductive pattern 3 by nickel/gold plating and the |iKke.
Thereafter, these termnal portions fornmed as the flying |ead are bonded
to external connecti ng termnals by applying supersonic vibration thereto

by use of fallbRek Athie. alkk édverllker 4118 opbhed ttereXpbad apbht eild of frRd as
t he fIylng | ead, since the both sides 10 of the conductive pattern are

exposed, LHEIAUAGE SOkl DiAtlOflsh ShEARhrtiEARMILLL B! thd BEsd igdnal s.

This is sul I ng using t ersoni c vi ation: onth

ot her han this i des the di ant age hat t onductj ve tt
exposed a BotnoRbHel Eharbefe it YRR N0 G VAT ot PRRGPRHATR PE' S oo
to stress concentratlon t edge portion 5t nin he base

| ayer and Pe6eesaryayRetaly gﬂé’%?s@:éh"h %‘fm%‘i ‘t'ii“hg’ g‘fﬁcPP\Fg ediiser n
w th ease. SUMWARY OF '_I'HE INVENTION It is the object of the invention to
provi d@ aemposed cendwiticupattboaBdy hikeligold platmaandgdetlily forned as a
flying lead in which both sides of a 20 conductive pattern are exposed

t hat can pr oviTieerenffircatiess rtengthabfporhiens ofvdoctd vwe tlad tfkyumgbVesd mee
construction to effectively prevent occurrence of disconnection of the

conduct i v@opdkl SonextbRBaPE6Sesttird vahitils (WyoupgBang stipeegosicr elirhtipaar d
conprising a first insulating |ayer, a conductive pattern fornmed on the

first | nsighaidily &% by BonghPeeRihd fAauliati ng ayer formed on the
conductive pattern, and an

In this terminal portion formed as the flying lead, since the both sides
10 of the conductive pattern are exposed, the supersonic vibration is easily
transmitted to the terminals. This 1s 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 i1s weak in
physical strength and is subject to stress concentration at edge portions of

15 the openings in 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



opening, forned at the sane position of the conductive pattern, for
allowing the first insulating layer and the second insulating |ayer to
open, so as to forma termnal portion in which front and back gides of
the conductive pattern are exposed, wherein at |east any one of DG 2005 t
insulating |ayer, 5 the second insulating |ayer and the conductive pattern
has reinforcing portions for reinforcing the conductive pattern fornmed at
ends of the opening in crossing areas where ends of the opening and the

conduct i VeypeRdhf SfoPmdteatCihshafle 936 ik BEEhe AbS@uctiNepRERSA NMor! 1VRPL LN
provides a wred circuit board conprising 10 a netal supporting |ayer, a

I
first ins td : el t . i a ductive
pat tern AN S PHE R 1L SRR SRbRU nSHRROG 1306y BY Shens i dY W es
formed on the conductiyve pattern, .a n_openi ng,, forme t the, sane
bosi £t on dPHn EHIE] PoBRpRCmIIICR Jronk PO RAck dbdat b stmphie ey
| ayer and the first insulating |ayer, and the second 15 insulating |ayer to
open, so aatterrf arevprpesednivhireppitilonst anyanenck timiirsinswatrediages, of
the conductive pattern are exposed, wherein at |east any one of the first
i nsul abi nghk ayeondt heswWetiogdlayesubatli bige |capductivd pagere ohaluiaeinvierpatgt er n
has reinforcing portions for reinforcing the conductive pattern fornmed at

ends of thertipasi fig reinfs@ssg nthearceasdustieeepattdsnoforinal 20 eadenbNghand t he
conductive pattern are crossed each other. In the wired circuit boards

nenti oned pBAYEr ifii 168sidl ARAE! whibYe AIRISObE th@%ﬁein'iﬁ% ddb whatdor@dideaner . the
second insulating |layer and the conductive pattern has the reinforcing

portions fg&Eﬁgﬂg&g&gggglggﬁlg§ﬁguctive pattern formed at the ends of the
e th [ e

opening i e Crossing areas re the ends of 25 the opening and the

conductive patifn R ¢rilI35a0eRA0H Plditdies ANGRAYSFGAL bBard LonlfRia22°

10 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
metal supporting layer and the first insulating layer, and the second

15 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 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

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



strength of the conductive pattern at the ends of the opening can be
reinforced. This can produce the effect that for exanple when the
conductive pattern both sides of which are exposed is subject to stress
concentration at the end portions of the opening in the process @il Mg
5 the term nal portion and the external connecting term nal by applying
supersoni c vibration of a bonding tool, the disconnection of the conductive
pattern can be effectively prevented, thus providing inproved bonding

reliabilitrerdgthaddithbOBpnd @i RS §580r MEethd Whdd @Yi RS opeMNE Gl Meui t
board 10 conprising a first insulating |ayer, a conductive pattern forned

on e 1 iblnol D341 ARG LAY Sfrodhc8 ©RRDCo AU BbE Nthr! BYBEIOT WAL

conductive ern, and an ening, forne e Same position of
conducti ve attern, for allopw.ng t fi.r,st_insul ati | ayer .apnd the second
houl at | ngonRBGFe diatRmm, PocB 8% X sHHFE e BRRETO g ATt RUREERS £ on
and back 15 sides of the congucti_\/e pattern are exposed, wherejn the
conduct i veoperntErkionaisthy aadRprHens; Gridier epoRiag; 8! Ehe BReCess of WendiRg se
direction substantially orthogonal to an extending direction of the
conducbi vehe prrenal iporéoos endgthe extevmadr eommeiding tehminplediyngpahddnghe
conductive pattern are crossed each other. 20 Also, the present invention
provi des aupkfeiciviletatiorbofadvaaohpgi teohghead metahestigpof thagohayetivea
first insulating |ayer forned on the netal supporting |layer, a conductive
pattern fgugRdn0oBahhBe féffsdtiveld Ubivenged, ayiths pravs@ie@nmipRsid AtbdiHihayer
formed on the conductive pattern, and an opening, forned at the sane
position %Hgggitg,pnducti ve pattern, for allowing the 25 netal supporting

| ayer and the tifst insulating |ayer, and the second 4 3 0 AUG 7003

In addition, the present invention provides a wired circuit board

10 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

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



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 in a w dt hw se
direction substantially orthogonal to an extending direction of tB¢ fg 2005
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 fornmed

to extend inguatihgltiAye:s €o BpeCisbods t6UbshantteahdiMabplotiganal wifich Font
extending direction of the conductive 10 pattern in the crossing areas

where the &iisyali [18.0Pnie aRdBGyCRSkEL! WeePRLESIIY Aum b Az Saf, cach

other, th ysical streng conductive pattefn the ends of the

openi ng can _he reinfqrced, This,ca roduce the, effect that far, exanple
when ¢ ne. comineb e PRIFTE PRt DR RBROG flit B S EipbdBen rEUBERED: 1o
stress congentration at the end portions 15 of the gpening in the, process
of bondi ngfﬁf?f"élqrbr?ﬁ‘ fan @&b’l thgﬁao?%‘g toer@Rr REFC KBRS CHTSEA%r 86 nidie by
appl yi ng supersonic vibration of the bonding tool, the disconnection of

t he cofducondachsetpattermnnberossingcareas yheye eaneds 68, thehopempingyand nide

i nproved bonding reliability. Further, the present invention provides a

wi red cir asntlubtise pat@Gncamperiossateack btlsdr. i nsul ati ng | ayer, a conductive
pattern formed on the first insulating |ayer, a second insulating |ayer

formed on the GonHecwingl chetiitebbarddnamtiopedididbvel GiARd tak EdRhEHR
position of the conductive pattern, for allowing the first insulating

| ayer and 5&%@%@%1&&&&@&5&9@ FYfhell 0c0PRBNAS Ph 35 WiAthR1LB AideRtighnal
portion in which front and back 25 sides of the conductive pattern are

exposed, Vgﬁ%rsﬁér?tiéﬁf B-ftrh%tgohgfuéoatth@g e§te§1£n§uﬁi1?eggém of the conductive
10  pattern in the 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 1s subject to stress concentration at the end portions
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




| ayer and/or the second insulating | ayer 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. 5 Also, the present invention provides a w 388d\UG 2005
circuit board conprising a netal supporting layer, a first insulating

| ayer fornmed on the nmetal supporting |ayer, a conductive pattern fornmed on
the first insulating |ayer, a second insulating |ayer fornmed on the
conduct i vdapat tedror tud satorabémsulgting bayerdhate thhejsaimmsppaijbét9ng qhomhe
conductive pattern, for allowng the 10 netal supporting |layer and the
first ins i Y/ i CORuckRau | : as to
forma te;gnn?tﬁa?ggggtﬁ)er? liﬁgdov{}lti%gﬁﬁ?ront ucglﬁg gg%:ﬂfpgi idrgétﬁgf &ﬁrgaggh%atgltei ve
pattern ar i i [eS i ] at | r_and/or the second
i nsul at i nﬁ??%élggﬁg%%p?%ﬁ%e%% gﬁgg ({)fr%}eeég ?I#\ﬁé% ?g‘gh J@%go%‘fu%ﬁ‘ée 8BEHRg ont o
the conductive pattern in the 15 opening in the crossing areas where the
ends of tﬁéeﬁb%%ieﬁgeaéﬂcptgﬁ% conductive pattern are crossed each other. In
the wired circuit boards nentioned above, since the first insulating |ayer
and/ or 9t he secd§é. thsprezantgnrappnHEPyIdoR Spd margwibbeard sgrmresngt he
ends of the opening onto the conductive pattern in the opening in the 20
crossi ng ar esdahimipporhagetaderofa fivet openlatgnandyehdocmeduoni tlee paetadr n

are crossed each other, the physical strength of the conductive pattern at
the ends chppbeingéayeag acamdetivei pdtoenedornldd sncidie firsducalitigzehfest that
for exanple when the conductive pattern both sides of which are exposed is

subj ect t @ &lchREINnSQAERTY Ik dbrabd thetlenebPRidtivensa @b ri Nen @RANGRGihB, t he
25 process of bonding the termnal portion and the external connecting 6 3
9 AUG 200%;rmed 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 concentrafion at the end portions of the opening in the

25 process of bonding the terminal portion and the external connecting



term nal by applying supersonic vibration of the bonding tool, the

di sconnection of the conductive pattern can be effectively prevented, thus
provi ding i nproved bonding reliability. The wired circuit board of the
present invention can provide high 5 bonding reliability so that 3n&Gwilied
circuit board can be used as the suspension board with circuit, even when
formed as the flying lead in which both sides of the conductive pattern
are exposed. BRI EF DESCRI PTION OF THE DRAWNGS In the drawings: 10 FIG 1

shows an eghadhdlerdy oipyhe edupsronid PORAoOWMMET €hd BonWirlen@@l PaiHel On is
a

formed) of the present invention: (a) is a sectional view of a principal
portion ofy: r.o:pal ti . ] | | ; i pl an
Dew of 1 MiStobReEioR offe Lot RdeBallerfitafi e Lt ctRNg mn@Dhect 8 Pl
of FIG IN 15 FIG 3 i lCLBSt &at es .t qgl .%’gduct i on processes of a wred
circuit b&PHIIREIRRIPYEEPRRAE feljatiy the step of formng a conductive
pattern on a base layer; Wshows the step of formng a base |ayer .on the
conductive patkRg wired giranbRoardeokitbs Bresest niygnEOBoGRR -Ricyda feghng on
the cover layer 20 at a portion thereof at which termnals are to be
forneds? bdndsrpwelinhditst ép diatf dhei wired buswvitsbdardpem bg vsed has Bhse
| ayer at a portion thereof at which termnals are to be forned; and (e)
shows t hesatpmibdnfbsasdngrieh nmaralitpleatrdwhayeforamedashtld flynagt lemd inback
si des of the conductive pattern exposed in the cover-side opening and 25
t he base- gj1leh RERIsIdLs of thedoNdaci¥@pattern are exposed.
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.



FIG 4 shows another enbodinent 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
portion of the wired circuit board; and (b) is a plan view of thgjgtggngel
portion of 5 the same. FIG 5 is an enlarged view of the plan view shown
in FIG 4(b). FIG 6 is an enlarged view of the plane view of another
enbodi mrent shown in FIG 4(b). FIG 7 shows in section a principal portion
of anot her endolieshowiGi{ashky etdterdimeert-fitthe wiredestdudn bbsrd Owiheddirof t he
wired circuit board showmm in FIG 4(a). FIG 8 shows in section a

princi pal apéﬁvxeh‘%ﬁﬂ@gi‘(ﬁb%dibrﬁm 5?@ﬁse%’?@@ﬂ&@j@@ﬁioﬁ%@‘foiﬂﬁ%dp%§91’1@ip%%sg)n-t 15

projection is fornme of the wired circuit ~ board shown in FIG

erbodi mend o e o7 fo 8 seReRURP ek PR A PRRRiR Y e BRh e BRI R BR
Lt 20 S S ODRLACSHE S By LIS, SUSBIThen oty LD ol 1
Step of oXBRSAMEthe coating to I1ght through a  photonask. (c) shove fhe
step of e Ay g g g P , (¢)
() shovs. ¢ he I b ae ariawgethdopatt ereldrcaan sgwo 1HGHE (Hb)base & 3 D
AUG 2005 FIG. 6 1s an enlarged view of the plane 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;
(c) 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



| ayer, (e) shows the step of form ng a conductive pattern on the base

| ayer; {f) shows the step of formng a coating of a precursor of a

phot osensitive polyimde resin on the conductive pattern; 5 (g) shomumzﬂuﬁ
step of exposing the coating to light through a photonmask; (h) sho

step of developing the coating to formit into a predeterm ned pattern;
(i) shows the step of curing the patterned coating to formthe cover 10

| ayer; j) shows the step of opening the supporting board at portions

t hereof gpyahich the external -side connecting termnals are formed; (k)
shows the s¥ep of opening the base | ayer at portions thereof at which the

ext ernal - si de i . F BALS; 5‘?‘?[ S . step of
form ng a net a@%ﬁg‘%&ﬂﬁé’%‘? Bgn ealé%rgicd[g&o %EQE{&;’%&&%@C@% ulébjlg\?/'e
pattern. FIG @1 §i}{q}ows ﬁ{l enbodi gergt of a susgensi on.board with circuit
shown in FIG ¢ (AT H% SeHefid {YoPinonti SO73PEedf Bf PRSI Es St
invention=_(a) is.a sectional view of_ a principal Eorti on of an
ext er nal - $ihgéosemsEiane PebItAYde desinnen the condueiivBAtiesR board with circuit;
and (b) is a plan view of the external -side connecting term nal of the
same. §1 G 12 (ghovkowsn trboiterenf eXpesingspensimdingatod lvghith throeghta shown
in FIG 9 (wherein a cover-side projection and a base-side projection are
forned): (Ehptémaaksectional view of a principal portion of an external-side
25 connecting term nal of the suspension board with circuit; and (b) is a
plan 9 3 6 AUGh20&ows 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;

(3) 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



view of the external -side connecting termnal of the same. FIG 13 shows in
section a principal portion of another enbodinent (only the cover-side
projection is formed) of the suspension board with circuit shown 80 ¥6@05
12(a). 5 FIG 14 shows in section a principal portion of still another
enbodi ment (only the base-side projection is fornmed) of the suspension
board with circuit shown in FIG 12(a). FIG 15 shows an enbodi nent of a
suspensi on board with circuit shown in FIG 9 (wherein the conductive

pattern hagied 60/t RsPEARGLoRA NN tdEREFAPOT tHeoMhig forned): (a) is a
sectional view of a principal portion of an external -side connecting

terninal of thergusBensi OO ;RoakH W éﬂ)lg]%l(giﬁﬂle tpgaﬁegﬂdofg%fﬂh%éa?rm}ﬁgyﬁgﬁgsOf

t he external -side connecting term nal t he
producti o ocesses of .the suspensi.on.boar ith circuit shown.in.FlG
5 01E" (o 0B b Ee: Fre i op IR g ol Bt nf P e dtash bogrd swith
phot osensi tive polyi m de resip on a supporting board; (b) shows the step of
exposi ng t%@‘éb&b?‘f‘f@ IPOFIQ}QM at)’nrough a photomask; (c) shows the step of
devel oping the coating to formit into a 20 predeterm ned pattern; (d)
shows the stepFbf. cltti showhe ipatseetioed ac gainegal opéion t he dtade anodyer , (e)
shows the step of form ng a conductive pattern on the base |layer; (f)
shows t he ahbpdiohedtofwlygtiae deeade sige oprageqricc us sforneid) aof 2he phadpesensi ti ve
pol yi m de resin on the conductive pattern; 10 3 0 AUG 2005
board with circuit shown in FIG. 12(a).
FIG. 15 shows an embodiment of a suspension board with circuit
shown in FIG. 9 (wherein the conductive pattern has a concave form and a
10  widened portion is formed): (a) is a sectional view of a principal portion of
an 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;
(c) 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;

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

25  photosensitive polyimide resin on the conductive pattern;

10



(g) shows the step of exposing the coating to light through a photonask;
(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 suppordgi AU 2005
board at portions thereof at which the external -side connecting termnals
are fornmed; (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 () epheksf Bid sigpa offebRbodihat €Be | axRIn@NtE A S| ¥80AkMt e
exposed conductive pattern. FPG 17 is a schematic plan view of an

enbodi rrentp oft % ppotomask used for exposing the coating to light in the
step of FI(E 9 (ab ' 15 (a) shows a semi - translucent striped pattern having

an average tragnsmssiopn ratio o boyt 50% ‘gb shows. a sem -. transl ucent
ot ced pat t S0 RO Rothh Si68 BbeTNAIGRER Lbb oo TATY ot b OBt 539 A o)
shows a sem -translucent circular staggered pattern having an 20 average
transm ssimdAde@rmyngd PRI 2506 and (d) shows a senmi-translucent circul ar
staggered pattern having an average transm ssion ratio of about 70% FIG
18 sho@s an erfdoshoentthef stapsefspansgohebpattdrngd [costinguic forshdle toveEl G 9
(wherein the conductive pattern has a concave formand a 25 cover-side
proj ectiodagexd a base-side projection are fornmed): (a) is a 11 3 0 AU6 2005
(5> 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
10  which the external-side connecting terminals are formed; and
() 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



sectional view of a principal portion of an external -side connecting
termnal of the suspension board with circuit; and (b) is a plan view of
the external-side connecting termnal of the sane. FIG 19 shows in
section a principal part of another enbodi ment of a 5 suspensi onaqmm{ﬂ”i
wWith circuit showmn in FIG 18(a) (wherein only the cover-side projection
Is fornmed). FIG 20 shows in section a principal part of still another
enbodi ment of a suspension board with circuit shown in FIG 18(a) (wherein

only the desenal dRwbohgstindpal pof@snethn dlebhid-sidd ®hRwsetiaGRIMARALI Onal
suspensi on board with circuit: (a) is a sectional view of a principal

portion of.ra ram t iU S| itk cf reuit;..and S, a

pl an vi ew 0off t{]ﬁe&%sg)?%sﬁga %@@héﬂzgngﬁja%&?'% ﬁ%DWB)E%CFé IJS#&\I Vd]&—‘g TIQEI tire
PREFERRED ENVBODI,MENTS Referring to Fl 1, there is shown an enbodi nent of
& W red ol PUGTTRL I8¢ BRAPECIORE PR HPUITRe SR on. FIG 1(a) 1o a
sectional view aﬁglnci pal portion of a termnal portion of the wred
circuit board; OWEPR sestign Frpgncipalpat of jaotherermbodimenitod of t he
same- In FIG 1(a), the wired circuit board 11 conprises a base |ayer 12

f or med5as saspensioni hoardt wiid |casrant sdfowmsin dtliGhg lg%)el(wharem oahdudtd ve
pattern 13 fornmed on the base layer 12 20 in the formof a specified wred

circuit pabver-sjdespmbjectimy ey farmeet). 14 fornmed as a second insul ating |ayer
of insulating material on the conductive pattern 13. The conductive

pattern 13 is PI@videtows trhedtimmqfrigciphl paad bf ytillfaddthes edhbodinesntl 3a,
13b, 13c and 13d arrayed in parallel with each other with spaced at a

predet er mgred ;S &AMEh bATASHAM cirBuft! Showth h: FRG, 186 Qeldahh ehiyedey i al s
of the base layer 12 and the cover layer 14 12 3 0 AUG 2005

base-side projection is formed).

10 FIG. 21 shows a conventional suspension board with circuit: (a) is a
sectional view of a principal 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 1s 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

12



that may be used include, for exanple, synthetic resins, such as polyimde
resin, acrylic resin, polyether nitrile resin, polyether sulfonic resin,
pol yet hyl ene terephthal ate resin, polyethyl ene naphthal ate resin and

pol yvinyl chloride resin. Polyimde resin is preferably used. 5 Thgﬂbﬁﬁemﬁ
| ayer 12 and the cover layer 14 usually have thickness of 1-30 u m
preferably 2-20 u m The conductive materials used for the conductive
pattern 13 include, for exanple, copper, nickel, gold, solder or alloys

t hereof . Ghppanhay be vsaf aidhlly, ieakandple, esaﬂdmta vesipat §@h ad polguldey has
t hi ckness of 10 2-30 am or preferably 5-20 u m This wired circuit board

11 is formgdid n fcbglid ofd QW NGh1YedherFIdidlile 4%sirsNPMlydiheF! df%i) ’re%'t&le i ke

conductive pattern 13 is forned on the base layer 12 forned in a

form in th o) egifie W|re a _known

patt erni ndpo ¥%t§‘é’g%ng SEJ} ﬁphcl gé Fact i% ng}g%rgﬁéeées Bg}%ﬁ%gﬂ%gé/ 15908 Srnﬁlcess
and a sem -additiv cess shown. i n El t he base Iayer
12 s covarbavinn fhldrean &92»1“11 RS e AR or exanpl e
adhesi ve bonding a filmlike resin to the conductive_ pattern 13

appl yi Ag a phnggé}%Pt]la\Yérr]é)sﬁﬁ dt the peverolayget 14 aspalk Veh%V%hmetsaefﬁy
curing that resin. 20 In the wired circuit board 11 thus fornmed, as shown
in FIG 1(pDumeor poslerablyy2014mi.s 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 tTheconductivy enateaitle ruse#i3for nheuwhdactimanerttéhatl 3t irledgposed
front side of the conductive pattern 13 and the exposed back side of the

sane cor r ggposichrhPled 0sdppe@N ribked gﬂah RAAG 0$0aBsys atR¥HOEE CBEpLPLR si des
of the conductive pattern 13. 13 3 0 AUG 2005
preferably used. The conductive pattern 13 usually has thickness of
10 2-30 £ m, or preferably 5-20 L m.
This wired circuit board 11 is formed in the following way. First, as
shown in FIG. 3(a), the 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 ﬁattern 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.

13



Then, on the both sides of the exposed conductive pattern 13, netal plating
| ayers 15 are formed thereby formng the termnal portion 16 in the form of
the flying lead. This termnal portion 16 is formed in the follomﬁng
manner. First, a 5 cover-side opening 17 is fornmed in the cover 14
in a portion thereof in which the terninal portion 16 is to be fcﬂ&&ﬂﬁfmﬁ
a known nethod, such as drilling, |aser machining, etching and patterning
of photosensitive resin, as shown in FIG 3(c). Likew se, a base-side

openi ng 18Thén &k 986l bbth bhRshers@e é:é})fﬁ%@djeanﬁﬂc@v@?fatttéi‘ﬁ i@%@@é dplatin

correspondi ng to the cover-side opening 17, in 10 known 'met ho such as

O Lo, RSRPITERDR LD AP S5 A RIS g

18 are op ﬂﬁqllntq a rectangular shape to cover all the Ilnes of wire 13a,
13b, 13c a shomn in FIG 3(e), the netal plating layers 15 are
formed by 15 ,ﬁ]Latl ng on both sides of the conductive pattern 13 exposed in
t he cover-side bﬁ)@fﬂﬁ@aﬁ’oﬁﬁﬂnt}r{%%@@%‘i He the dellonying mawngyar thiest, &
limtation is inposed on the ating nmethod used for formng the netal

pl at ed 5l ayevensideTpreniagal 7 éﬂ'mﬂgi Iyl caGmimyebd 4 iroa pedtibn thierdwinof

el ectrolysis plating and el ectrol ess plating. Al so, no 20 particul ar

| i mitati onwhiehi thpotadnionl pbetiontld & tisbel fixned hm plladdvwig methvdwaubit=l s nay
be used for the plating. It is preferable that the electrolysis nickel

pl ating andtillfigs, eh@cftm@humlagg@t&uﬂgatdmgaaeal@%rafoﬁmaséx&nﬁe%gﬁp%ss0
that a gold plated layer 20 is fornmed on a nickel plated |ayer

kel | d | k
g; ct ﬁe 5r S%Ir%dvol# ﬁa{@ggnl%ggnB%iang%@zq PARL Stlel YRG5 n29 862FrHBY §n t%é ﬁatyec ness

layer 12 in a portion thereof corresponding to the cover-side opening 17, in
10 a known method, such as drilling, laser 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 rectangular shape to cover
all the lines of wire 13a, 13b, 13c and 13d.
As shown in FIG. 3(e), the metal plating layers 15 are formed by
15 plating on both sides of the conductive pattern 13 exposed in the cover-side
opening 17 and the base-side opening 18.

No particular limitation is imposed on the plating method used for
forming the metal plated layer 15. The metal plating layer 15 may be
formed by either of electrolysis plating and electroless plating. Also, no

20  particular limitation is imposed on the metals used for the plating.
Known metals may be used for the plating. It is preferable that the
electrolysis nickel plating and the electrolysis gold plating are performed in
sequence so that 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 1-5um.

14



The wired
flying lead. In the termnal portion 16, w dened portions 22 as
rei nforcing portions which extend in a widthw se direction substantially

or t hogonal
provi ded i

circuit board 11 has the term nal portion 16 in the form of

t he

to an extending direction of the conductive pattern 13 ﬂ%%ggégm

n the conductive pattern 13 in crossing areas 21 where t

of the cover-side opening 17/the base-side opening 18 and the conductive
patterns 13 are crossed each other, as shown in FIG IN To be nore

speci fic,
wire 13a,
t he crossi

t he widepgddReFhiiPBsaR® 13" Bad CREREr L4l Iré:Lcﬁ'xs ggqhi e foirﬂ?gff

13b, 13c and 130, at positions thereof correspon

f
0

space fromﬁ%a%ﬁﬁgh%rjadg \gfr){bagtl%g%%ﬁg??ﬁgﬁ%ﬁgwgilggc‘ﬁc%g)egfaggﬁﬁ%?ain ga%l)mf th

wire 13a,
general ly

13b, 13c and.13d. .The w dened port
%ﬁf?ﬂ’c%}ﬂ%ﬂ%‘%ﬂ% &hie t?’EF&é‘r‘}\NF

13b, 13c and 13d. 15 As shown in FIG 2, each w dened portion 22 is

arranged,

qithpgonal tgenerantepding chrentrdn pir the rrondstivgedpatterneldoves

ions. 22 are formed in, such a
YihWidEh Fissnirestion,gebgmntiglie 13a,

| ayer 14/ base layer 12 and its generally inner half portion exposed in the
cover - §i deprpeddchin 1tF¢ cobdsetive gpatopenil Bgn i@ pssihgmraaseXi mhari tthehow dee

| ength 23

bet ween t hef thet esvdradifie 2Depdnig | Htlen bakbeidaRpeniiad 8PPl i tAR. coltotivdhe

term nal s
13a, 13b,

cover-side opening 17/the

so forned

preferably 2-3 tines, as Tonger as

10

15

20

25

between the adjacent lines of wire is defined as a boundary

16 are formed in such a dunbbell shape that the lines of wire

Pate a1 d 36 BFRsePbabh R, MLIHBW R n RICPOI(B) ends thereof in the

that rh NBe M6 IUBIMAL VLS Swidehd PIIEHORE 48 drc BrfbliPhn e
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 the longitudinal direction of the
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.

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 is defined as a boundary between the outer half
portion and the inner half portipn. Thus, the terminals 16 are formed in
such a dumbbell shape that the lines of wire 13a, 13b, 13c 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

length 23 is 1.1-4 times, or preferably 2-3 times, as longer as a usual line

15

base-si de opening 18. Each w dened portion 22 is



width 24 of the lines of wre 13a, 13b, 13c and 13cl exposed outside in the
cover-side opening 17/ base-side opening 18. To be nore specific, a

wi dt hwi se part of w dened portion 22 at the maxi num w dt hwi se length 23 is
20-1,000a min length and a | engthw se part of the w dened portion %% §@
extending in a longitudinal direction of the lines of wre 13a, 13b,Y*1 2005
and 13d is 50-500 a min length. The wi dened portions 22 may be forned in
any shape other than the generally round shape, as long as they are shaped

to protrudgidthddof $Re 1a0g dfowerem 84 h$3b al 8eandhedd thposistatatiddtip. tHeor
exanple, the wi dened 10 portlon 22 may be formed in rectangle. The

term nal . g n 22~ C r n_t he
processesggyéégﬂ%;q%ﬂﬁﬁég l?nj %ogﬁ#ongtfgpargbfggﬁe ot ﬂ§g¥%é
patternin the wired.ci CUI tte the rocess for

Ponduct vgﬂl‘é‘&wwa&t Sl w?ﬁ b g cidbedtRiRrics Wé?@; Rraepdh ne 15
cover |ayer %%% t he. base Iayer each og ? g hat. t he . maxi num

wi dt hwi se 1f é¥gl 0944 B 19 peng ;121‘6? so Parh Rt f8e W tdaned RRFED L ng
areas 21 and thereby t he cover S|de opening 17 and the base-side opening

18 ar e5f orentendimigereaflpagitudimalhdirpetoceof thadures of wixg 13¢e)3bt héc avdal
plated | ayer 15 is forned on each side of the conductive pattern 13 exposed

20 in the 18dvier5Gb60e vopemileggtly. and t he base-side opening 18. In this
formation of the wired circuit board 11, since the w dened portions 22

wi dened in theThé kidvhed pdirtioat i INmofy bbdoeasduatdnse shapé othed Shaarthel or med
in the conductive pattern 13 in the crossing areas 21 where the ends of

the cover 3hde.0pasund digdaPrAfr 8k dBeOPaRI Hadd @@%rbﬁ%d%f’w(i@i}ﬂk'fé%' ve
pattern 18 are crossed each ot her, the physi cal 'strength of the 16 3 0 AUG

2005 and have widths larger than the usual width. For example, the widened

10  portion 22 may be formed in rectangle.

The terminal portion 16 having this widened portion 22 can be formed
in the processes given below. The widened portions 22 are formed with
the patterning of the wired circuit pattern in the process of forming the
conductive pattern 13. Then, in the processes of FIG. 3(c) and (d), the

15 cover layer 14 and the base layer 12 are each opened so that the maximum
widthwise length 23 of the widened portion 22 can be within the crossing
areas 21 and thereby the cover-side opening 17 and the base-side opening
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

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 that for exanple when the conductive pattern 13 are subject to
stress concentration at exposed portions thereof at ends of the cqums%mﬁe
opening 5 17 and base-side opening 18 in the process of bonding th

termnal portions 16 and the external connecting term nals by applying
supersonic vibration of a bonding tool, the disconnection of the

conduct i VeoRahbayd phdt&dN 186t Gl 8644 el thePiRNEI &L opb At RTOYAEI NGt
| nproved connection reliability. In addition, the wired circuit boarf | T

may be forerﬁ%]geozgt}fehﬁé#‘gﬁe %p%nﬁﬁérR@%%p&]r }éj?ﬂoxjc@dpr Q‘?ﬁgtcgg }%@)({Lﬁg t!choer m of

this flying can have over®side proj ections 25 °f0Orme

rei nforcing.portiops and se: Si prgj ections. 26 rmed as the

el nf or o1 HeBoPEAORE S eRoRash i BhdyeiveTit i P e el ctdpetrasee
projections 25 are forned to _project fromthe ends of the cover-side

openi ng 17roBeRRiTAlencmeiasedeoybionsrthergof at epds of theverexpule epemingg 17
in the cover layer 14 in the crossing areas 21 where the ends of the

cover - §i dé Topahbage tide teeriagelSindthopeniasg of oadong blee teonthadt pordiquet t er ns
13 are crossed each other. The base-side projections 26 are forned to

proj ect frn@énahdehendseaialtdvaneasagsiedmiaptnbngphdyiogt sugdreonzonibuatione
pattern 13 in the base-side opening 18 in the base layer 12 in 20 the

crossing feadoddind e MR giseHeEddticn JfhgheC ByRdudtivie pRERIraCl Bofks: Fe and
the base-side projections 26 are fornmed in the respective lines of wre

13a, 13b, eh%etiaggy ?ﬂe%n@éd,%%ﬂstﬂrgomih %in?;%feov\g@c%ﬂn%%&ﬁgQHQgiﬁ t he

Crossi ng areas two areas per eac wire) and arranged wth
opace, oM <2, SHIESe ! B9 Afed 9GP YA BE il 62 6A1ETsd Bl " ©
10 terminal portion 16 presented in the form of this flying lead can have
cover-side projections 25 formed as the reinforcing portions and base-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 i1n 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, 13¢ 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

17



shown in FIG 4(b). These projections 25, 26 are fornmed in a convex shape
projecting inwardly fromthe ends of the cover-side opening 17 and the
base-si de opening 18 along the extending direction of the lines of wire
13a, 13b, 13c and 13d, respectively. 5 The cover-side projections ﬁ%QQQﬁM
t he base-side projections 26 are overlapped with the Iines of mﬁré 1

13b, 13c and 13d and are so tapered (shaped generally in triangle as
viewed fromthe top) that the overlap can gradually reduce toward the

| nsi de of Jfag QY SCH ad). OPPIArbILARES 95,386 PPN 1 o (RYBRUHAR] Y. AS

aresult of this, the terminal porfions 16 are 10 so forned that thé |ines

of wire 13a, .13h, 13c_ a 3d . c oV, d w .+ he coverssid

proj ecti oﬁ%ﬁoﬁ%’e{% l?wgr@%sgr-oﬁ dtéeh%pggflgcqt?g%s Cg%égf'ldtgpg%%ﬁup IZn dtﬁk‘gr eof
in the cover-side opening_17 and,the base-side apenin 8. The cover-side
proj ect i orl:saszselgﬁ&P@ﬁ%gé@lenaéhsr%ﬁt%%ﬁﬁ%éu%tlg?@f He s ¢ oVHFol bt at
projection |l ength 27 of one-fourth to one-thirtieth, or 15 preferably
one-fi fth k3, des-andeh3d.craspeedvelyt i ne | ength 29 of each of the lines of
wire 13a, 13b, 13c and 13d exposed in the cover-side opening 17 and the
base- sbde openThg d8erasds powectionsl &5 fod Thebbarmsales pegietiions e aref t he
cover-side projections 25 and the base-side projections 26 has a basal

width 28 gferhrpiRdawith $d Hhbs bf ik 118a, 188N 18c lande18d dbld &4 of tdpdred of
wire 13a, 13b, 20 13c and 13d at the ends of the cover-side opening 17/the

base- si de (Qpefidgendfalld e ceRvRe sidfeRn) R6H BR15 149 aRd fHhehasss Shile

proj ections are projected inwardly in a taped nanner at a projection

| ooat oo a3 ANpY e BULA Buq FRITRE VR, RERS TG PR AR O30 *De
;88 55hape o%fentixrl]g 1 ?\{'ggﬁescitgr%lﬁr ohgca{ irgsr{ﬁt %? tﬁﬁd thgetepl%%?élsf)gr%io%?s %6 OaréUG
10 so formed that the lines of wire 13a, 13b, 13c and 13d can be covered with
the cover-side projections 25 and the base-side projections 26 at opposite
ends thereof in the cover-side opening 17 and the base-side opening 18.
The cover-side projections 25 and the base-side projections 26 are
formed to project at projection length 27 of one-fourth to one-thirtieth, or
15 preferably one-fifth to one-twentieth, to a line length 29 of each of the lines
of wire 13a, 13b, 13¢ and 13d exposed in the cover-side opening 17 and the
base-side opening 18, as shown in FIG. 5. To be more specific, each of fhe
cover-side projections 25 and the base-side projections 26 has a basal width
28 of 5-20 . m slightly smaller than a line width 24 of lines of wire 13a, 13D,
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 £ m
and are formed in a generally triangle whose top 1s 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

18



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-3di Alb 2005
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 :__;ﬁfoslﬂ!tidd%a% it el limetod e Bha4mef shdien|ihnPFGOs, Ws! Bnk3as thak 13cC
and 13d. Further, those projections 25, 26 may be forned in such a

rect angul I 0, W . f:W b,+Lk3c and
13d al ongaérﬁ ongﬁ%ﬁﬁgﬁ?ﬁﬁﬁg&t?%& gyéxpﬁg VI{’IllﬁZtsh%o]fM%\né rggaﬁg%,l%’%?)t%?gi?)c
and 13d, wihout Jlimiing.to,the generally. tri | e. shape. .The_t ernj nal
portions \i\%atch%mtl H&Jc{nﬁ@’@g %%LW%F%‘%“&?&?E#}O%SF%Q i’tﬂfs &ﬁg’"@ai@?sﬁ%'
projections 26 are forped as follows. In the process of FIG 15 3(c), the
cover | ayer3ciand d3gdhediy gxpmple, as ?ﬁ?fﬁ@rmagn{})oﬁf BhercovRr sideapragpeieons
projections 25 to thereby produce the cover-side opening 17. In the

proces§ of2fprad Gradpaseeldhaseiertigns 20 may bpeivenedntes prhjeat rawaed & t o
formthe base-side projections 26 to thereby produce the base-side opening

18. Ther eahtele, therethim priapessd afarkidd ¥8¢e}he ehdswftthe qoivatreidd ageninkd i s
20 fornmed on each side of the conductive pattern 13 exposed in the

cover - si del7/gebebgside apenine1Basatisitle nredividths28 Isﬁghlal'ysm%@ma@n of
the wired circuit board 11, since the cover-side projections 25 and the

base-si de theARCHIAS 220 3he 1rRIBTdyird 193¢ 198Y 28 aBQYPSd.lA'Fﬁ%etrh?h%%SG
ayer 12 in the crossing areas 21 where the ends of 25 the cover-side
opening 1/ bNerRAses ifenRen M8l UG FARIHERI M i 3al 16\ efRB°
10  with the lines of wire 13a, 13b, 13¢c 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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patterns 13 are crossed each other, so as to project fromthe ends of the
cover-side opening 17/the base-side opening 18 onto the conductive pattern
13 in the cover-side opening 17 and the base-si de opening 18, respectively,
the physical strength of the conductive pattern 13 at the ends of JQh63005
cover-side opening 17 and at the ends of the base-side opening 18 can be
reinforced. This can produce the effect that for exanple when the
conductive pattern 13 are subject to stress concentration at exposed

portions thatesls aB erdsrddbed R cEOMelers sl aasOpEBirocl fraxndtHrasadsidfetlgpeni ng
18 in the process of bonding the termnal portions 16 and the external 10

connectin ' ; | SR G Vi DAL 98 . ' ool ,
t he di scogcr?tggﬁ%dn@gﬁeﬁga%%%?tgﬁgﬁg%t ern g1/3 8an bee g??ggﬁlggﬁ’sﬁ%“t
prevented,.,th provi ding i nprov. C ection.neliability 1t is.tq be

ot ed t hat 13 i Ehe arveardt ondilp8oEhp BUME BAR-UF oofline JBucetnedivedyi ons
25 and the base-sjde projectiqns 26 are not necessarjly required. 5 For
exanpl e, otﬁneyp‘flﬁém@ tretgide Ogréaeeewéﬁgmz% RRfyeHE khatethe 200 hrthen FI G
7. Alternatively, only the base-side projections 26 nmay be forned, as
shown Bn Riogerglda-gpenime ldmand at dhporndeagf bhe hage side orening d ¢aom bsy
formng the wdened portions 22 in the conductive pattern 13 and al so
form ng t heinfd@cehvelFlEsdeapr prabtdeonbe 28ffect tthet cloreexhayde #wheand/her
form ng the base-side projections 26 in the base |ayer 12, though not

shown. Thecowidizetivei patiieirnbadr drd lsliepecn oot hessst esmdditkationt aoNsxgdselds
particularly preferably applicable to a suspension board with circuit.

o009 S el ol kb s gL AN Bl opORl) 25
20 3 0 AUGZM5the process of bonding the terminal portions 16 and the external
10 connecting terminals by applying supersonic vibration of the bonding tool,
the disconnection of the conductive pattern 13 can be effectively prevented,
thus providing improved connection reliability.
It 1s to be noted that in the wired circuit board 11, both of cover-side
projections 25 and the base-side projections 26 are not necessarily required.
15 For example, only the cover-side projections 25 may be formed, as shown in
FIG. 7. Alternatively, only the base-side projections 26 may be formed, as
shown in FIG. 8.
Further, modification may be made of the invention by forming the
widened portions 22 in the conductive pattern 13 and also forming the
20  cover-side projections 25 in the cover layer 14 and/or forming the base-side
projections 26 in the base layer 12, though not shown.
The wired circuit board 11 having these terminal portions 16 is
particularly preferably applicable to a suspension board with circuit.

Referring to FIG. 9, there is shown a perspective view of a suspension

25  board with circuit presented as an embodiment of the wired circuit board of

20



the present invention. The suspension board with circuit 31 nmounts thereon
a magnetic head of a hard disk driver (not shown) and suspends the
magneti c head while holding a mnute interval between the magnetic head
and a magnetic di sk agai nst airflow generated when the magnetic 5 @E%ﬂ 2&@
the magnetic disk run relative to each other. The suspension board @
circuit has the lines of wire 34a, 34b, 34c, 34d, integrally fornmed in the
formof a specified wired circuit pattern, for connecting the nagnetic

head and ahgepeddanit thye@dich. 39 Ther @:a@%@@siaﬂ BydRl nalthCichiedit 31 M&hfis 9,
t he suspension board with circuit 31 has a base layer 33, as 10 a first

I nsul atin - ' ' Lal g .G 0 I ng
board 32 aF SRl g PERere e A v Bard sk e Snd HREVR LA sSYRARIS
conductiv attern.34 is for t he base l.ayer i.n the.formof a

cpect 11 ed P BAERFHE hent uRET Rolling 5 e SRSHrT hetabE W AEHEEY or med
on the conductive pattern 34 gﬁ a second jnsul ati n(bg | ayer of insulating 15
materi al . DPRE BBACARrgRe Padiek repmnst aarilw eparatedh avhen (thet magaetic
plurality of lines of wire 34a, 34b, 34c and 34d arrayed in parallel with
spacedd at hgagr audttdeninagmeitist drokarun Geldiave tacedar othen. i ribhe Isespegsioni c
head therein are fornmed in the supporting board 32 by cutting out the
suppor ti ndpobodireith? catudt fhmenthendneL ®f pwirei Gdaf [Bbe084d\t 34de 1htepralignd
portion of the supporting board 32, magnetic head connecting term nals 37

are for nedoired QANGRL foal Weanspérifiedragiiedi Grdigtgadtdn Hor kbAgsctohig Whee 344,
34b, 34c and 34d. At the rear end portion of the supporting board 32,

ext er nal - g #en AQAEEA hRd 4 B54ARA & bPHdE30 Eend £ LT R Seh Sl LiQkiRd tO
connect between the read/wite board 39 25 and the |lines of wre 34a, 34b,

34c and 34d. Theprxt§ripl s't%p%%s?cﬂpﬂg&td Retdirduft A2 00ase layer 33, as

10 a first insulating layer of insulating material, which is formed on a

supporting board 32 extending longitudinally as a metal supporting layer.

A conductive pattern 34 1s formed on the base layer 33 in the form of a

specified wired circuit pattern, and a cover layer 35 (not shown) is formed

on the conductive pattern 34 as a second insulating layer of insulating

15 material. The conductive pattern 34 is provided in the form of the

plurality of lines of wire 34a, 34b, 34c and 34d arrayed in parallel with
spaced at a predetermined interval.

Gimbals 36 for fitting the magnetic head therein are formed in the .

supporting board 32 by cutting out the supporting board 32 at a front end

20 portion thereof. At the front end portion of the supporting board 32,

magnetic head connecting terminals 37 are formed to connect between the

magnetic head and the lines of wire 34a, 34b, 34c and 34d. At the rear

end portion of the supporting board 32, external-side connecting terminals

38 as the terminals are formed to connect between the read/write board 39

25  and the lines of wire 34a, 34b, 34c and 34d. The external-side connecting
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termnals 38 are forned in the ends of the lines of wire 34a, 34b, 34c and
34d, to correspond to each of the read/wite termnals 54. This suspension
board with circuit 31 can be formed in the following processes. First, the
supporting board 32 is prepared and the base layer 5 33 is for rre%&ﬁ“i@
supporting board 32 in the formof the specified pattern, as shown U g
10(a)-(d). A netal foil or a nmetal sheet is preferably wused as the
supporting board 32. For exanple, stainless steel, 42 alloy and the |ike
are pref erabminaked8 arbdosmpdamnt thegehdanfl tBE lirsadopwéfeeBah) $4bhadc tidckness
of 10-60m or further preferably 15-30gm and width of 10 50-500nm or

further prefergkbyrebpondd8nenchloTstl abhasyiBd ehidinadsed. for form ng the base
| ayer 33 is not limted to any particular insulating material. The

Ul g, TR g Lo MR PSS O SRS SKTLAPHE

resins such as acrylicresin, p

pol yet her sul fonic si.n olyethylene 1 repht hal ate resin, polyethyl ene
apht hal At CPESER. ak ol Yo PHYPORIREMoaEs Ht Rrerireghaad Bprbath 195 erosi o,
a photosensitive resin js preferably used. as the base layer, A

phot osénsi3d Welopmeg 61 Hae pEBPArtiRE Paﬂcﬁé? lartzrﬁefpam 9f thesgecifpb patiesn,
exanpl e when the base |ayer 33 is forned in the specified 20 pattern on

t he supporas sgowaard FIgr b}0@didy phonetdnisik over poetal niheetrisspreferatyi d
solution of precursor of the photosensitive polyimde resinis applied to
t he whol e wedaaoftht heappmpporg bogrd32r d F32 exapatedsthinlets saee, t4Peallos
dried, for exanple, at 60-150'C, to forma coating 33p of the precursor of

t he phot osenbilid Mke pak\retfaablyeasad. abhsBappoitingbGard 8Ra)sed2prefbeiblyt he
coating 33p is exposed to light through a photonmask 40, as 22 3 D AUG 2005
has thickness of 10-60pm, or further preferably 15-30pm, and width of
10  50-500mm, or further preferably 125-300mm.
Insulating material used for forming the base layer 33 is not limited
to any particular insulating material. The insulating materials that may
be used include, for example, synthetic resins such as polyimide resin,
acrylic resin, polyether nitrile resin, polyether sulfonic resin, polyethylene
15 terephthalate resin, polyethylene naphthalate resin and polyvinyl chloride
resin. Of these synthetic resins, a photosensitive resin is preferably used
as the base layer. A photosensitive polyimide resin is further preferably
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 hight through a photomask 40, as
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shown in FIG 10(b). If required, the exposed part is heated to a specified
tenperature. Thereafter, the coating 33p is developed to formthe coating
33p into a specified pattern, as shown in FIG 10(c). Preferably, radiation
irradiated for the exposure has an exposure wavel ength in the randd AUG 2805
300-450nm or preferably 350-420nm An integrated quantity of exposure
light is preferably in the range of 100-1,000mJ/cnR, or further preferably
200- 700mJ/ cn2. Further, when the exposed part of the coating 33p

i rradi at eghberohgaFed. 100). eXarpd eired! the bepieidap arteis Redthd toangpedficdot
|l ess than 130C to less than 150C, it is solubilized (positive type) for

the next écgm&}re SERS NIHYASRIPT Ghe( AR LBBBNE)de VM ARl RN 1drRE tRE '&?étiﬂ%ﬂd,

when heat or exanple, at a tenperature in the range of not [ ess"than

150C to n nor e than.180 It _1$ non-s bi 4y zed hve. 1t ) for
the next | 9IRS 1At aties beslrhin BTt R Ohe TSR R n
performed. by.any kno met hod, such as a di ppin rocess and a sprayjng

P bcass. By aiA g 1) tha SRR, BRopim  RortFs o eeReE tai tha Faage Of
devel oper. Preferably, the manufacturing method uses the negative type to
produce t B804¥numt or paefesably 350 d0nam edAnnintegrated quaniityepbeWpeBe usi ng
the process steps of negative type for patterning the circuit. As shown in
FI G 10( d)ighthe medtiabdy 38pthef ramge pf dO0r 50000 /ciné, opFupdieyi preferatdyi n
thus patterned is finally heated, for exanple, to 250CC or nore to be

cured (i m2g0zEA)m JMaeY. ebFurbiged)astiehaythe 88pafedplawit nbfiaheesoating 38pr ned
In the specified pattern. The base | ayer 33 thus fornmed have a thickness

in the rangededted @ hertdd, oroxQhpR, et el tthpePutd@ednMheSeMmbenés Abl Jesst he
conductive pattern 34 is formed on the base layer 33 25 in the formof a

speci T ed | eBErr fd'idssPare i 50° RSt I WIUB1R2EL Godi¥{v@) type} for EhelWex2005

10  processing procedure (development), while on the other hand, when heated,
for example, at a temperature in the range of not less than 150°C to not
more than 180°C, it is non-solubilized (negative type) for the next
processing procedure (develoﬁment). The development can be performed
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. IlNustrated in FIG. 10 1s 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 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 1t m, or preferably 5-20 £ 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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The conductive materials that may be used for formng the conductive
pattern 34 include netals, such as copper, nickel, gold, solder or alloys

t hereof . Copper is preferably used. To formthe conductive pattern3§4l@q
the specified wired circuit pattern, the conductive pattern 34 may eﬁ 003
formed on the base layer 33 in the specified wired circuit pattern in any
known patterning process, such as the subtracting process, the additive
process and the sem -additive process. In this nethod, the sem -additive
process i SI'i¢ ebadabliye usateridhe thandoay i e ysatt forn f@midpushé otorethidts/d n t he
formof a pattern 10 formed by the plurality of lines of wire 34a, 34b,

34c and 344 vdVirc B4anRludPanethll ! eieasN O R8T, hidkBRr @diHelsoMdod AIKRN
interval , ‘as nentioned above. The conductive pattern 34 has a thickness in

the range zfg‘];r%‘jfg' CO%ngg@ %Q%ﬂeﬁﬁﬁﬁe{*%@y Bs g t&?&fﬁn&l&_@@%?ﬁat‘@é&esidﬁ’ 34b,

34c and 3 ave a range of prefierably

30-200m The i.pterval (space w dith) between,the adjacent lLines of wire
39a. 34, Bac besiedaiines Heane Rl o SgRdbabuf GhAAER 4 Baoiby
30-200m Sequentially, the conductive pat%gng 34 [s.covered with the cover
| ayer 85 dprmaduitathepasgtlayen)ss a&tﬁﬁcﬁmca Korpared Giusuet PREE 8okt any
insulating material as the insulating material of the base |ayer 35 is used
20 for forkrovwn tiedteroung pregess, 38ichppaftheaputragtiogopeensissi Ve polditiviede
resin is used therefor. For exanple when the cover layer 35 is fornmed by
usi ng t he prpbatsosrd shtiseenipadditviederacess.n, In ithisi thesbbdit tlom semiprdetitiveor of
the photosensitive polyimde resin is applied to the whole area of the 25
suppor ti ngroeadsds pterdblnasdibse | ayer 33, first, and then is dried at a 24
5

3 6 AUG 200
The conductive pattern 34 thus formed is in the form of a pattern
10 formed by the plurality of lines of wire 34a, 34b, 34c and 34d which are
spaced from each other in parallel with a given interval, as mentioned
above. The conductive pattern 34 has a thickness in the range of e.g.
2-30um, or preferably 5-20pm. The lines of wire 34a, 34b, 34c and 34d
have a line width in the range of e.g. 10-500pm, or preferably 30-200pm.
15 The interval (space width) between the adjacent lines of wire 34a, 34b, 34c
and 34d is in the range of e.g. 10-500um, or preferably 30-200um.
Sequentially, the conductive pattern 34 is covered with the cover
layer 35 of insulating material, as shown in FIG. 10(f)-(i). 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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tenperature in the range of e.g. 60-150C, in the sane manner 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 IMAUS @05
5 10(g). If required, the exposed part is heated to a certain tenperature.
Thereafter, the coating 35p is devel oped to be patterned so that the
conductive pattern 34 can be covered with the coating 35p, as shown in FIG

10(h). Inﬁeﬁﬁp&at&@émQﬁeqfantgeeofcagt 6091550, {hehPRARe Sntl 2378 Qaced

to. 10 confront the areas wiere the external -side connecting termnals 38

o o RO SO0 95 of e £ A5 BRGNP

exposed ffrom e~coa orm e cover-s nore

specific, the coating. 35p is .opened so that, the covelssSi opepi ng 42 can
be for rrecFE’iBnp a@%eag%‘f& é’HS‘flé‘P aptl8s 5o SPAvPuH: ﬁ% |15§f%s &ﬁ‘e\ﬁi’r €34a,
34b, 15 34c and 34d, so as to provide the external-side connectin

t er mi nal s @8ting 32ms ¢xranedftotlkEhty throngh thephofemask ﬁlbrﬁjﬁ‘-h@tférlngﬁiﬁ-
coating 35p can be exposed to |light and devel oped under the sanme condition
as t hebcorldi(g). orlffrequesesosihege spabedepettofs hgatdik thas eektaiar tergera$noan i n
FIG 10 is the patterning in which the coating 35p is 20 patterned in the

negative tHiparenfteknehsaoeatingnddp ax; idevelpedase o patgerdraaol gt tha. As
shown in FIG 10(i), the coating 35p of the precursor of the polyimde

resin thugoBaub8ve@Aticrnf 34084h behRabr whed tl@ééé’&ﬂiﬁg 359, 2a3Q%o%n idTPIG, tO be
cured (imidized), whereby the cover layer 35 made of polyimde 25 resin is

fornmed on {gig).conductive pattern 34. The cover layer 35 has a 25 3 0 AVG
zals

In the patterning of the coating 35p, the photomasks 41 are placed to
10  confront the areas where the external-side connecting terminals 38 are
formed, so that the front side of the conductive pattern 34 can be exposed
from the coating 35p to form the cover-side opening 42. To be more
specific, the coating 35p is opened so that the cover-side opening 42 can be
formed in such a rectangle shape as to include the lines of wire 34a, 34b,
15  34c and 34d, so as to provide the external-side connecting terminals 38 in
the form of the flying lead, as mentioned later.
The coating 35p can be exposed to light and developed under the
same condition as the condition for exposing and developing the base layer
33. Shown in FIG. 10 is the patterning in which the coating 35p is
20 patterned in the negative type in the same manner as in the case of the
base layer 33.
As shown in FIG. 10(i), the coating 35p of the precursor of the
polyimide resin thus patterned is finally heated, for example, to 250C 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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thickness in the range of e.g. 1-30tm or preferably 2-5ptm 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 forned,trqm 700
external -side connecting termnals 38 are presented in the formo ﬁW% 5
flying |l ead exposed at both sides of the conductive pattern 34, as shown
in FIG 100-0). The external -side connecting termnals 38 are presented in
the form tmckheshm the namge sf expdsduat obpréfesablys2-6finthe conducti ve
pattern 34 in the follow ng processes. First, as shown in FIG 100),

suppor ti ng- boaBifers tle: copaniayes IBisafrnial o8 dhiercondectiveRsutténo 3no0akhe 32
at portions thereof where the external-side connecting termnals 38 are

fornmed or @(;n@g,rtweoggue&ﬁes@qﬁaﬁq;er g%@@eﬂimytg thidge ﬁ?ﬂedbgﬁggggsgﬁliqsﬁg 42

of the cover |ayer so 15 that the base | ayer 33 can
supporti ngnic‘?{%ﬁﬂaﬁn | de openings 43 can be forned by any known net hod.
For exanpl e, atter afl area of the supporting board 32 but the areas of

Subj oetbd o ARG ophay ok AREHCAFT Y Slcius fosteds abe AR Fea) o

showmn in FIG 10(k), base-side openings 44 are fornmed in the_ base |ayer 33
exposed i nc‘%l}féec§’tﬂgp(§?¥mh’ball§o§r3dﬂr%iEF'@SSBEQ‘@ A§s thgstogm (ofethe Fhvimg pdboar d
32, so as to expose the conductive pattern 34. Though the base-side
openi ngs 4#xpesedbat flinthedidep af Khewrondudiod, paltternh3de-as dbowpennnBiG44 are
preferably fornmed by etching or by plasma 25 etching, in particular. The
et chi ng ena®{kd).a portion of the base layer 33 26 3 0 AUG 1005
The external-side connecting terminals 38 are presented in the form
10  of the terminals exposed at both sides of the conductive patiern 34 in the
following processes. First, as shown in FIG. 10{), supporting-board-side
openings 43 are formed in the suﬁporting board 32 at portions thereof
where the external-side connecting terminals 38 are formed or at portions
thereof corresponding to the cover-side openings 42 of the cover layer 35, so
15 that the base laver 33 can be exposed. The supporting-board-side
openings 43 can be formed by any known method. For example, after all
area of the supporting board 32 but the areas of the same corresponding to
the supporting-board-side openings 43 are subjected to masking, they are
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
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to be precisely cut fromthe exposed surface of the base |layer 33 to the
back side of the conductive pattern 34. In the plasna etching, the
supporting board 32 can be used as the nmsk to etch the entire bas& Mﬂ ?ﬁ
33 exposed in the supporting-board-side 5 openings 43 of the suppo gi E 05
board 32. For exanple, after the sanple is disposed between opposed

el ectrodes in an atnosphere in which a prescribed gas is filled in

t her ebet ween, high frequency plasma is produced therebetween. The

prescri bediggs gsedibally (RYIrH® tReekpielUdfadosf (HR¥BAR BiyelFe3 NethPbacke:
Kr, N2, 02, CF4 and NF3. O these gases, Ar, 02, 10 CF4"and NF3 are

preferably . used in mxture in a prescribed
sfd%ﬁogthg%ﬁﬁugﬁ§§§a?%é8 4

proportion. gas pressur ree of vacuum is in the range of

0. 5-200Pa, or preferably 10-100Pa. Cited as. the copdition required for
produci ng t he ﬁ?gﬁgf%\é‘%@éﬁ"ﬁs%eﬁ@ﬂ%gnﬁ anﬂgﬂ? PR ¢ e“s?éa]r?&eg}é? e.g.
10kHz- 20MKz, or preferably 10kHz-100kHz, and the power 15 required for the

pl asma et cHiash toretehdheamtfaraobase [pyey 33 eunvsadin bhe sppeeeingibpard swienp.
The frequency in the range of 10kHz- 100kHz can make it easy to match with
a pl asrma etpdriings dévoicthe supportong besrd B8nc &y, exampleh ederathrospingtd ds
conditions, the sanple is disposed on the el ectrodes whose tenperature is
cont rol | eddispoged). béwils2@0 Gpmrsefr elartaddas 10- 8 CatrabsbRdrei Snetwhiedh for the
time required for the base |layer 33 to be etched to a predeterm ned

thi ckness. pRsBfiBed RasiaTaiad detRpebebgsed high-Hrequbase playss 3P rblbsed or ned
are fornmed by using the supporting board 32 as the nask, they can be

170 LI T L A5 SYBRRHHF LB SR A0S 43

example, He, Ne, Ar, Xe, Kr, N3, Oz, CFq and NF3;. Of these gases, Ar, Os,

10 CF4 and NF3are preferably used. These gases may be used in mixture in

a prescribed proportion. The gas pressure (degree of vacuum) is 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. iOkHz-ZOMKz, or preferably 10kHz-100kHz, and the power

15 required for the plasma etching in the range of e.g. 0.5-10W/cm?2, 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 10-80C, 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.
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Thereafter, as showmn in FIG 10(1), netal plated |ayers 45 are

simul taneously fornmed by plating on both sides of the conductive pattern
34 thus exposed. The netal plated |ayers 45 can be forned by using either
the electrolysis plating or the electroless plating, wthout any f5 AUG 2005
particular limtation. Also, the plating can be forned by using any known
nmetal, without any particular limtation. Preferably, the electrolysis

ni ckel plating and the electrolysis gold plating are sequentially perforned

to forma gol dTieatgflet aver shdwan ia WICkel0€), ahestal aykited6layRref @5ahly, the
ni ckel plated |layer 46 and the gold plated | ayer 47 both have a thickness

in 10 the §angRaRko@9Ubrdied by /fﬁagnr e&yhlbtotﬁfsiaé@; of thh&o®tbgfive! pathd g

connecting termnals 38 are forne th the conductive pattern ‘exposed at
bot h sides,,thereoqf. Shﬁié‘@in I d he- ext eknal-si de,connecti ng
termnal s %% s ?ﬁ%"é%s%pe | oWeﬁglaGaat\]/%ﬁt hay%r% chsl téﬁ?gwkodrgheeag bﬁ’oPﬂ%s 49
as reinforci 5 portions. extending in a widthw se directia

subst ant i a‘i’lltgg’(‘)r%h?o&g?ﬁr&yﬁlsar?ﬁé%flgng?ng‘edie\rlin%glr?]@ﬁsoijp%tﬁ%grcﬂﬁg}%‘ﬂq VLY
pattern 34 are provided in the conductive pattern 34 in the crossing areas
48 wherfe tparteglgr drmitpbione ovdpo.siheeploparg eap he formed dyeusingeamp &aowa 44
and the conductive patterns 34 are crossed each other, as is the case with
the wired wietzl)i withwartd aby. p20tifoldre liortatiopeci Preferably, wihieredectpolysisoons 49
are formed in the respective lines of wire 34a, 34b, 34c and 34d at

posi tions hitkebplatibg end tloy pbsparidsisagdldelatingsangsaneasididy pewtrrateehs per
each line of wire) and arranged with space fromeach other along the

| ongi t udi ngy fodt 8CEdIANHaedd 148 47 BRSa aickel peatRdalay3fhie. 3Rredd¥hbdf dshel he
wi dened portions 49 are 25 formed in such a generally round shape as to
protrude wWdiBpEREN9P2E BE 281 hdedHD1204Bayer 47 both have a thickness in

10  the range of about 1-5um. As a result of this, the external-side connecting
terminals 38 are formed with the conductive pattern exposed at both sides
thereof.

As shown in FIG. 11, in the external-side connecting terminals 38 of
the suspension board with circuit 31, widened portions 49 as reinforcing

15 portions extending in a widthwise direction substantially orthogonal to an
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-side 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 more specific, the widened portions 49 are formed in the
respective lines of wire 34a, 34b, 34c¢c and 34d at positions thereof which
correspond to the crossing areas 48 (two areas per each line of wire) and
arranged with space from each other along the longitudinal directions of

the lines of wire 34a, 34b, 34¢ 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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lines of wire 34a, 34b, 34c and 34d, as shown in FIG 11(b). Each w dened
portion 49 is arranged, with its generally outer half portion enbedded in
the cover |ayer 35/ base layer 33 and its generally inner half portion
exposed in the cover-side opening 42, the base-side opening 44 and [t B 805
supporti ng- board-si de opening 43, when a maxi num w dt hwi se | ength between
the adjacent lines of wwre is defined as a boundary between the outer half
portion and the inner half portion, as is the case with wi dened portions

22 of the liheedf oiireBih, BOaricldnd Bads astdtovexiea -19ide EasmestbAsd
termnals 38 are fornmed in such a dunbbell shape that the Iines 10 of wire

34a, 34b, 3»&%1&9@9%%&{@@59%%% We b A5 S udy ﬂgﬂgggﬁ% LR EReq i the

cover-si de opening 42, base- si de “openi ng 44 an

supporti ngshoar d- si 0 in .. The,w dened portions .49 e de
dont! cal T CRECTAT RO Rk HAVEE TRngt ShoBENE A Bndnnat: Halt PERh
extendi ng al ong the .15 ext_en(gé%r&g di.reclg;do‘g] of the.conductive pattern 34
with the vPIRATEE PbrPf FYeESI4: OPRBIRG r & 2are SifarReRIMgdd Pafethabove.
Al so, the wi dened ortions 49 may be forned in any shape other than the
generald y $mt1%§wd'a§el BRYNIAS tdveywhea &hapremempodthwesanilength se
and have widths |arger than the usual w dth. For exanple, the w dened
portion 49eatsweepethe @djaremsdings povangbedefiinsl axtahoandsirgdaomeacthag
term nals 38 having these wi dened portions 49 can be forned in the
processes @iteerhalélpowtioihamditienader peif pondoddasne theromwd withhwidéned
patterning of the wired circuit pattern in the process of formng the

conduct i vepdididi 12B4bf Thenwitdll tdigcit 06688ES1Df 2Phid Gthd Otkerdddsidd . the
cover layer 35, the supporting board 32 and the base 29 3 0 AUG 2005
connecting terminals 38 are formed in such a dumbbell shape that the lines
10  of wire 34a, 34b, 34c and 34d are protruded widthwise at both ends thereof
in the cover-side opening 42, the base-side opening 44 and the
supporting-board-side opening 43.
The widened portions 49 may be made identical in the maximum
widthwise length and the longitudinal length extending along the
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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| ayer 33 are each opened so that the maxi rum w dt hwi se | ength of the

w dened portion 49 can be within the crossing areas 48 and thereby the
cover-si de opening 42, the supporting-board-side opening 43 and the
base-si de opening 44 are formed. Thereafter, in the process shown 3@ ﬁquMS
10(i), the netal plated layer 45 is fornmed on each side of the conductrve
pattern 34 exposed in the cover-side opening 42 and the base-si de opening
44/ supporti ng- board-si de opening 43. In this formati on of the suspension

board W t hlagierc33 tardleachi Bpénédieo yHAerles Mkin @S wAdthW eNRgth $hehe
wi dt hwi se direction of the conductive 10 pattern 34 are forned in the

conduct i veypad &l EO%R%M§ RENCEOSHItRth %Sj}gﬁ n?’ﬂ%’e%stiga O Sh ety Bhe

cover-side openin ase-si de opening 4 conducti ve pattern 34
are crossed each,other.. th hysi cal strength of .t.he conductjve pajtern 34
at the end®'GF YH% %%Wgs%&)g gbeenﬁlfpdmﬁmﬁgé‘)aa‘g FiAg Ogﬁﬂ?%f‘{% h& Hak¥ si de
openi ng 44 can he reinforced. This can_ produyce Ih% 15 effect that for
exanpl e whi?se Hide isanee iAdcansaformed- 34T hgrealigs; wcthe prosepesiowagmcERer at i on
at exposed portions thereof at ends of the cover-side opening 42 and

base- sidde b‘g@mitﬂi@ metah platedpleyesstd a3 fovmadmp epeh edeofaibestereductive
connecting termnals 38 and the read/wite term nals 54 by appl yi ng

super soni cpatitbrmtBidorxpaisett he thenciveg-didelopenheg dR souhtles bhsa-sode bpening
conductive 20 pattern 34 can be effectively prevented, thus providing

further i np/empgorthosheatdeidd epdrtibigl43y. I n addition, the suspension board
with circuit 31 may be formed so that the external -side connecting

termnals 38 presen eskrhatibAcf e sQbpddlisn BdartingithealcGAN3 Nay/ LOMEY - Si de
projections 50 forned as the reinforcing 25 portions and base-side

proj ecti ong; el JdOp JRH RS 45 NGideled ¥ ChOWRCAN IR FireBTorn b3l A5a iR

10 pattern 34 are formed in the conductive pattern 34 in the crossing areas 48

where the ends of the cover-side opening 42/base-side opening 44 and the

conductive pattern 34 are crossed each other, the physical strength of the

conductive pattern 34 at the ends of the cover-side opening 42 and at the

ends of the base-side opening 44 can be reinforced. This can produce the

15 effect that for example when the conductive pattern 34 are subject to stress

concentration at exposed portions thereof at ends of the cover-side opening

42 and base-side opening 44 in the process of bonding the external-side

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



shown in FIG 12. Specifically, the cover-side projections 50 are forned to
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/ thgg aug 2005
base-si de opening 5 44 and the conductive patterns 34 are crossed each

ot her. The base-side projections 51 are forned to project fromthe ends of
t he base-side openin 44 onto the conductive pattern 34 in the base-side
openi ng 44shavrpa E)ng.elz.| ayeeciBaally, thieceregssilegrajestions &0 T femed ¢o
specific, the cover-side projections. 50 and the base-side 10 projections
51 are forpmgedtnfiome fheneadsfofnthe cB4ar-sBih opd3dtnant? 34do athe pesiltitns

t hereof corresponding to the crossing areas 48, two for each, with spaced

from each pifiern dudagheh@veenrald bgémiale 42 (€Eht @Bver ldyee 5 EshOErid 34a,
34b, 34c a%% 34d, as shown in F|%?§12 b). These Brojg?tions are n%%?%%d in

peni ng 42 o T R L B Ao BE S U BBy, o

openi ng 42 an ase-side opening 44 a exten
the lines i 8. 3 4 n respegtiyvel The cover -si.de
proj ec{B i on&s)tI ggfdaﬁlae ?ﬁ%d ét?‘g‘: gﬁdtg%ﬁgo%géfelg{ § 8ﬁ§£3§ eaz%,ch é%‘?rl‘ a;;[g?e‘?j aﬁf'tsﬁgef he
lines of wire 34a, 34b, 34c a 34d. and, are _so tapered (shape generally
"1 angl oS Bl akp JRTRAS BRI RRIT Bb Tl age A PPONRTE
reduce toward the inside of the cover-side openigf 42/ base-si de openi ng 44,
respect i vetd onpe the ceadpetige nagfern ghdnebhecbass suledepeingett iinghechasaal s
38 are so forned that the lines of wire 34a, 34b, 34c and 34d can be
covered viayer BRandhearosside ares5 ddti ons 50 and the base-side projections
51 at opposite ends thereof in the cover-side opening 42 and the base-side
25 openi ng 44.T81be3 noraUSHR0BE the cover-side projections 50 and the base-side
10  projections 51 are formed in the lines of wire 34a, 34b, 34c and 34d at
positions thereof corresponding to the crossing areas 48, two for each, with
spaced from each other along the longitudinal 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¢c 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, 34¢c 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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The cover-side projections 50 and the base-side projections 51 may be nade
identical in projection I ength and basal width with the cover-side

proj ections 25 and the base-side projections 26 of the wired circuit board
11. Al'so, the shape of the cover-side projections 50 and the bas%-igﬂe E
projections 51 is not limted to the one shown in FIG 12(b), as Ig 2405

t hose projections have such a shape as to overlap with the lines of wre
34a, 34b, 34c and 34d along the longitudinal direction of the |ines of

wire 34a,  34bTH4€ov@R%id4 Profeetiof HPARI thBSE8UGHe SrbRcabAL Bl lORSLE0 and
the base-side projections 51 nay be fornmed to project toward the 1'nside

t hereof- 10 {4y.A; : - W e i sl er .t han
the line vn\} d(}]teh 1%%&?‘{132(1']%2@%%?0% fregl %HaﬁﬁgﬁsagigﬁalﬁdwéggFth%uérot%grs,ld‘? hose
projections_50, .51 gay formed in such a rectapgul ar. s e as to overlap
o Cht he | PrOSCGPIR P pud e BT it St s ) BB RurediBey Rohor 1T
direction of the |ines of ¥vire 34a, 34b, 34c and 34d, without limting to
the 15 gefdioal thet phapg) et sthepecoversids Rroiagtiansed@ oandc thag basewidel s 38
havi ng these cover-side projections 50 and the base-side projections 51
can be & or peajectdgoninblloigs not AunHedptotbe swe Fh@vnlo( §)LGK.i )2(bd,hes dougrad ayer
35 is opened in such a manner as to formthe cover-side projections 50 to

t her eby pr tithseeprofetRsdower swilde shpepiasgodXerlap whth tholiass obfvifd G4al0( k),
the base layer 33 is opened in such a manner as to formthe base-side

proj ect i on8450346 ahle3aby lort OHsIGEnEitad g atise AP BERhEAirftd: ofTREFLBEEr, N
the process of FIG 10(l), +the netal plated layer 45 is fornmed on each

si de of thgqeoRdUCiAYBRAL LREN exBt SEPAREMcdvVRrIdige indesPgRi g, A2 and
t he base-side opening 44. 25 Ir?thilg Por mat | oﬁ éf mﬁcagggng?oﬁﬂ%%ed W th

circuit 31ba§é-'£5(a% ﬁﬁ&?ec%%n% £ ﬁ%lggrformed to project toward the inside thereof .
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(D),
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 formartion of the suspension board with circuit 31, since the
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cover-side projections 50 and the base-side projections 51 are formed at
the cover layer 35 and the base layer 33 in the crossing areas 48 where
the ends of the cover-side opening 42/ base-side opening 44 and th
conductive patterns 43 are crossed each other, so as to project f?%ﬁ“ﬁﬂﬂﬁ
ends of the 5 cover-side opening 42/the base-side opening 44 onto the
conductive pattern 34 in the cover-side opening 42 and the base-side
openi ng 44, respectively, the physical strength of the conductive pattern

34 at the enas-difle phgjectionersisatle theeriseside pabfdceibnk 5 #Rdforéded BE the
base-si de opening 44 can be reinforced. This can produce the effect that

for examp! &thoRybRSBolAnaontIehty 9apat 58" th #e AiBssilBl £itlas! 88 SRERS the

concentration at ™ expose portions reof at ends o cover-si de

openi ng 42_and e-side eni n 44 i n_the, process b i ng the ..

oxtor nal - <P ebAREEP G PBr M Hing Trblnt D ROFEY b 8 Pl RohdReriva o
appl yi ng supersoni ¢ vibration of th bondi ng t ool '\t;ge di sconnect | on of
the conducPRYRIFafPertf SUsssh qach qEheds Facs TRIRFOpic iERMe Hhe 1emids ok 85 di ng
i nproved connection reliability. It is to be noted that in the suspension
board Wi t hcaviersidle openinghd B/the baseaede opaning 4tcurto dhe ®odastiveeatbare- si de
projections 51 are not necessarily required. For exanple, only the

cover - si de3pinjtbetdogas skl opgninged? andethe haseshaenopaniBe@4, idspectively,
Alternatively, only the base-side 20 projections 51 may be forned, as

shown in HHs phdsidalriéthengthmadi the abhdictiny pattepde3pfat RRe i dv@ntdfothdy
formng the w dened portions 49 in the conductive pattern 34 and al so

form ng thgvesQY®S vpbAMPUL| B4 Ia@NHSONAD of RBe ANRFsildYfen3Rg MW QH LT M N
the base-side projections 51 in the base layer 33, though not shown. 25 In

TA[]JIGSZSSZ PeRFhRRcRPAr dryYst Rafi Heshdce3het REBKT GIAAlGS | @t PRNGFLERI RS 3 O
10 conductive pattern 34 are subject to stress concentration at exposed
portions thereof at ends of the cover-side opening 42 and base-side opening
44 in the process of bonding the external-side connecting terminals 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 is 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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termnals 38 may be fornmed in such a manner that the conductive pattern 34
I s depressed toward the supporting board 32 with respect to the remaining
portions of the conductive pattern 34 at its portions correspondi ngﬂlto t he

external -si de connecting termnals 38 and al so the 5 base-si de opend hdUB2005
and the supporting-board- side opening 43 are nmade |arger than the areas

in which the netal plated |ayers 45 are fornmed, as shown in FIG 15(a). In
t he external -side connecting termnals 38 thus formed, the w dened portion

49 may be QAR BStRGYCKNBIGIdd en RAER QS hatherl thalthBeCERRRIRE AH£REr A8
where the ends of the cover-side opening 10 42/ base-side opening 44 and the

Cuspensi on Bost dnrerved refrrashte Aot basfE B deseite YoM /0 °

suspensi on boar circurt 3 e proces in
FIG 16, for exanmple. First, thg coati 33p of . the |jqui .sol ution of
precur sor GIMAHLAEH RPN t‘?é/eﬁbeol fl‘i’?‘r@ Yoo sPAtteLny c#%e&goﬁ%% h&oytgons
previously prepared suppoyting board 32 in the sane nanner_as in_the
above, as SHERFPIMHUREGC i%‘fa‘é)x.e P1de CopRsRRnEntarmanais (3 andnalssethe
process of exposing the coating 33p to light, in addition to the

phot ondsksbasetgideheperpagni4 arsl the supapedngibghrdside caasmg 4Bhacughadde
masks, photomasks 52 that permt the irradiated light to partially

transmt 2hirghr ahgh theeanmsks (dueh ahe mesxmspisdtedriagersatboatenfdrneed,ange of
1-99% are placed to confront the areas for the external -side connecting

termnals S@owhonh&IGOrIHEE).i Mol bige edéhH]- 3P comheminkherafahld3838pud S
exposed to light through the photomask 52, such that the area in the

coating 33prihftdVMihe f%vid%ﬁ@d%‘i:lﬁlbﬁaig fla48b € RSt [ thd e&ﬂa@i»'s%gétée%nt& be

formed is exposed to a 25 smaller anobunt of tight exposure than an anount

of light expogir &rb&ihBearéas® 45 AKefO0he ends of the cover-side opening
10 42/base-side opening 44 and tne 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 irradiated 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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remai ni ng areas of the coating 33p. Sequentially, the coating is devel oped
and cured, as nentioned above. As a result of this, the areas of the base

| ayer 33 in which the external -side connecting termnals 38 is to tg &&rg&d
is made smaller in thickness than the remaining areas of the base Igly !
5 as shown in FIG 16(c) and (d). The photonmasks 52 may be fornmed in the
foll ow ng manner. For exanple, a sem -translucent part of the front
surface of the photomask 52 is finely roughened so that conponents of

irregul ar fahhasinigOie@s of hae kbatihg 534 f aSeq@intidigy PR QRSKe R216000PEd
i ncreased to reduce conmponents of the 10 transmtted light 1n that part.

i nor eased to redyce of the 10 t d 1T ght Tt :
it “of e e sana ay aS N abOy, | Fe T ettt B, 98 SRRSH PIERUF

in that sem - tyansl ycen art can b reduced. Or,.a tern havin

[ ght ¢ r anbier i n ESCE Hf Bl o e rhtr e et il SR foe tated -
transl ucent part of tlhe, phot omask 52 15 so that the cor}_'ponents of the
transnit t et PRGRESRAHHY tyskpessabhan the gemeanngryrease therbasedayas 83of t he
phot omask 52 conprising a thin netal film formng a |ight-shielding
patter® t hat ebewndn KIG. Hechandi(dh smaller in  thickness than the thin
nmetal filmof the photomask 52 may be fornmed on the sem -translucent part
of the phot omadhe5ghstmmadts Hhemxgmbenfntnsedfin2thd faldwans mahedr.| i BoE i n
that sem -translucent part can be reduced. In other words, this photomask

52 can be §ampth, i séhe tfohdlavégparnothe Aromhnirgaasks e Whivbo@sk BN
nmetal filmformed in the sem -translucent part thereof (a conventional

phot omask);si fné g PRibheetiedo BhdtesdmbohsnfLMBYe SMlart 23e BRAL SABREK é%n 0

that only the sem - translucent part can be exposed, a 25 thin neta ilm

made of e. g, el BRI HTRhELK 52 Lot HENgRSed AN d PRI 3R SflpAsh209Pthe

10 transmitted light in that part. Or, an irradiated light absorbing film is
stuck on the semi-translucent part of the photomask 52 so that the
components of the transmitted light in that semi-translucent part can be
reduced. Or, a pattern having a light transmiting area and a light
shielding area is formed on the semi-translucent part of the photomask 52

15 so 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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above-nmentioned thin netal filmis fornmed on the photomask 52 by vapor
deposition or by plating and, thereafter, the resist is peeled. O these
phot omasks 52, the phot omasks 52 each having the sem -transl ucen}‘;l part 53
on which the pattern of the light transnmiting area 5 and the |igf@ AUG 2005
shielding area is forned as shown in FIG 17 are preferably used, These
phot omasks 52 are each nade of a sheet of glass, such as quartz glass or
soda gl ass, of thickness of 2-5mm The thin nmetal film formed on the

sen -t r anshyganineR@ldnedBtifihn hleaPHRhOREBKNRY #RABYPhitBad 88y $apor
patterned so that the light transm ssion ratio (transmssivity) in RO t he

serm - anshugetloRBt by oFRlnd R A3, 080 S FeflGEdARE Lhan In the

remai ning par-ts o ern of t n metal filmcan be
formed, for ex I by the prqce that atter a thip,met i | m mage of
e,g. chroni ume)lrps) tg%?‘%’reﬂf‘%tr?“ﬁﬁg‘s\/\%'etﬁ? eg 8$°rf1ﬁ§lt(§l 52598?1\/1368}“%%& tion
or by plating, the thin nmetal filmis patterned by use of |aser or

el ectron bearpd tremshecad pantdSspr@insk the patiarmy of thedkghhFransmiting arma ucent
part 53 is preferably presented in the form of a_r%peat attern in which
the |idht andadhsrighti shyepbing orsa wnigrmed &5 ghowshirel dﬁnglﬁem ipsaterbbling
alternately arranged at a not nore than 6 ampitch (wdth of the Iight
transm ttiaged. pdfhésenphothmhbhskd bhdreskaeh dnnde pafr & i dreet asfdghifssyvisuch as
averaged 20 transmittance ratio is not nore than 80% or preferably not nore

than 50% qE@ftze%laﬁylcﬁ, sl glaRe df pRitleidbshal Rrgimiie RWerfiga fednb Mlasi on
ratio of about 50% as shown in FIG 17(a); a latticed pattern having the

average tfaRS S81tAR dhi-fra0fs R p AR RS TREVPhdtBnfddk 52 7hbNe & @id cul ar
staggered pattern having the average transm ssion ratio of about 25% as 25

;2022 I FLGes 1€ (tlerRAds & b EHE Aot A9ISRELBAL FALS (RARGiLRALAVES age

10 the semi-translucent part 53 of the glass can be reduced more than 1n the
remaining parts of the glass. The pattern of the thin metal film can be
formed, for example, by the process that after a thin metal film made of e.g.
chromium is formed on the whole area of the glass by vapor deposition or
by plating, the thin metal film is patterned by use of laser or electron beam.

15 To be more specific, the pattern of the semi-translucent part 53 1s
preferably presented in the form of a repeat pattern in which the light
transmitting portions and the light shielding portions being alternately
arranged at a not more than 6 ¢ m pitch (width of the light transmitting
portion and the light shielding portion) and of which averaged

20 transmittance ratio is not more than 80% or preferably not more than 50%.
For example, a striped pattern having the average transmission ratio of
about 50% as shown in FIG. 17(a); a latticed pattern having the average
transmission ratio of about 25% as shown in FIG. 17(b); a circular
staggered pattern having the average transmission ratio of about 25% as

25 shown in FIG. 17(c); and a circular staggered pattern having the average
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3 0 AUG 2005 transm ssion ratio of about 70% as shown in FIG 17(d) are
preferably used. Wiile the patterning is provided in the negative type in
the enbodi ment nmentioned above, the patterning can be provided in the 5
positive type as well. For exanple when the patterning is providdd AUS 2pe
positive type, the photomask 52 may be so structured that the transm ssion
ratio of irradiated light in the sem - translucent part of the photonmask
can be increased nore than in the remaining parts of the photomask. The

base | ayer t@hshligsiohotamd dfagbaut Movknesshbwd he FRRIQ70H) §rd preldtapi?Om
or preferably in the range of 5-20m The base layer 33 usually has a

t hi ckness gfeg@bout 10m The area of the base layer 33 in which the
external -side connecting termnals 38 are to be fornmed has a thickness of

usual |y 80% or X the . thickness of 1t r.emgi ni ng areas. For.ex | e,
that area of thwéﬁlggsgﬁ? a(}%trte%m& e?eP£BY@%ﬁa§Wnﬁ?18kﬁ’%§§£’8ﬁ ﬁBPenﬁieg}%ﬂ%an 15
8m or further .preferably. not re than bm Suppose that the area of the
base | ayer &% Oﬁﬁnm dRephigned: ggﬁ&?’- §ﬁepEHﬁﬁ€’fﬂﬁ f@n denpsayidedginr the o be
formed has thickness of 8mor | ess, when the renmai ning areas have a usual
t hi cknéss BAsIgmtyppastwell. r fguiaxamplervhee thparitherrtingbe provided ionthe he

| ater stage can be shortened to the extent corresponding to 211m 20 The
area of thpoditive typg.ehhe3Bhotonwakeh2 ey brtserstatictsirdé thatties tiaygmiseior nal s
38 are to be forned has a lower limt of thickness or a m ninum thickness

to serve amtio bfiinradiatedyieéghtagaiheteliargasidieht yarpaf tBE PhdfomdbRN:aldhe
supporting board 32 is opened. For exanple, the area of the base |ayer 33

i n which theitrbeidibhmtt $Ba8ARNSE! tetth neh JipadtSoBthep Bodot A& 25 formed can

have e.g. 3m or further about 1m as the m ni mumthickness. 37

The base layer 33 thus formed has a thickness in the range of e.g.

10 2-30pm, 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 5um. 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 10pm, 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 1um, as the minimum thickness.
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3 0 AUG 2005 Accordingly, the area of the base layer 33 in which the
external -side connecting termnals 38 are to be fornmed preferably has a
thickness in the range of 0.1-8mor further preferably 1.0-5m
Sequentially, the conductive pattern 34 is fornmed on the base 'aXFrAU§?2l1055
inthe formof a specified wired circuit pattern in the sane manner "as I'n
t he above, as shown in FIG 16(e). Since the areas of the base |ayer 33 on
whi ch the external -side connecting termnals 38 are to be forned are nade

smal | er in Adbeknghs tH@mreheof atRi Baby 1ayeASIPlint KehikASthd %ér@ﬁrsihpe
conductive pattern 34 is fornmed so that its portions on which netal plated

10 | ayers : - 1.1 e [ ward the
suppor t1 ng "Baar S5 Tl S b be TEHE BEIISRI S ERE LENBREsS, IF the
conductive _patte 34 to an.extent. coryr andi ng to the reduced thickness.
In this fof%%%? 8{;16‘105”%%1 @Lbrﬁgﬁlc{)ﬁ/fgrotéltyte]z&] *4%: the widened portions 49
are fornmed sinultaneo I){ with the patterning of the wired circuit

pattern. 15 Se QHFPEEI#]S': Be caRGURtYH PREGI 8 19 formed eméhe bagedayare33
pattern 34 is covered with the cover layer 35 in the same manner as in the
above. Themn theHermovlen -spiegieshenteth curuitspadenedni thet hemar manvlertdein
conductive pattern 34 in which the external -side connecting termnal 38 is

to be formee abovdats shdven maxiluniélengt Bmcefthieherons ddrvhd poktlagns 38%@r e
pl aced in the crossing 20 areas 48. Thereafter, the supporting- board- side

openi ng 43wilfick ohoestdraial 3édd as@@dctinaterinii®iad 88 He (e SRR hirdgnRpard 32
corresponding to the cover-side opening 42, as shown in FIG 16(j). Then,

the base- skg@liepeil ickAdsd $ShhRMRArd A aiMie 088 d 8V 8he %S%Xﬁa(}%?dmk ngde
supporti ng- board-side opening 43 so that the nmaxi num | engths of the

Uppor L oard oy 4 : ma ohe
w GemiG( E?pgraTcﬁxetﬁlexgef g{tgr%ggﬁggﬁ@&ad%& a L1 05 B8nd iR % KB RSt U4 N

10  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.

15 Sequentially, as shown in FIG. 16(f)-(i), 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

20 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(j). 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

25 placed in the crossing areas 48, as shown in FIG. 16(k). Thereafter, the

38




3 0 AUG 2005 netal plated layers 45 is formed on each side of the
conductive pattern 34 exposed in the cover-side opening 42 and in the
base-si de opening 44/ supporting- board- side opening 43, as shown in FIG
16(1). The metal plated |layer 45 thus formed is positioned with H 8¢ 2085 n
space between its 5 periphery and the peripheries of the base-side opening
44 and supporting-board-side opening 43. Wen the suspension board with
circuit 31 is produced in this method, the base layer 33 is fornmed to have

smal | er t hincktaépdaiaid ldyerbasetssfodmedoperhol side bOthexpadupave hatendygt i ve
pattern 34 than at the remaining 10 portions of the base layer 33 in the

process of ekpsdBdNGnt 1R Q@@@r'gﬁbéebp§§in%%n§ﬁﬂuﬁpfth§z B%@Qi&ehgpgﬁlﬁl% lgyer 33

is etched in the process of formhg the external-side connectrngtermnals

38, as sho ' ; t .etching_ti,ne regui t he, condycti ve
pattern 34 %b(grécﬁlé%?ggég#%dfn Oggmrééloﬁ’e%gdsqoéwénﬂbg@%t EEQ?'reiﬁﬁnH} Gito

t he differe[]ce 5etwe<§5 t he {:educ d 15 thi c?nesieof t he base | ayer 33 at the
openi ng poPtdtEAaEET dRdtHelarmed HoBesitioned HKithepnsPHIANG SPGEE ibshweeTrits
enabl es_the conductive pattern 34 to be exposed in a short tine, and as
such cah pPBVPBELY memdl eblhef preinhieeies nof pthaiubraesidee erermmal 44i dmd
connecting termnals 38 in the formof the flying |ead exposed at both

si des t her eepporzng-hoatd sideoypeatingrd3.si nce the base-si de opening 44 and the
supporting- board-side opening 43 are forned to be |arger than the exposed
portion of theWhenluhtisvuepeasibarkva3d, wighagrdat 819paeediused af thiahwaean t he
peri phery of the netal plated |ayer 45 and the peripheries of the base-side

openi ng 44tlendhasepRget i 3Y-iBoREArsl €6 HRARNEAGIRS. tHibkie &Rt PIRAUGS: Lhfe 25
effect that for exanple when the netal plated layer 45 is increased in 39
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

39



3 0 AUG 2005 thickness for inprovenent in connection reliability, the netal
pl ated | ayer 45 and the supporting board 32 can be prevented from
contacting with each other. This can surely prevent occurrence of a short
circuit fromthe contact between the netal plated |ayer 45 and tRd AUG 2005
supporting board 32, 5 thus providing inproved connection reliability and
vol tage proof property of the suspension board with circuit 32. In the
suspensi on board with circuit 31, the interval fornmed between the

periphery chididhessgtaimplatatehayeicodhedish tr@ﬁa@ﬂft'typhﬁé ¥né&tfal [1€ted layer
supporting- board- side opening 43 is preferably at |least |pm or

preferably 4514hd thd BepPhdelg Bbart 39Q9m be%\%&?ﬁ;eﬁlE@xﬁ@oﬁt&%ﬁﬁ??&%‘%}? e

the area of the conductive pattern 34 1In et al 45

is formed i f S e ressed ' toward the support.i board 32,
the di stanggh%?om?Pﬁg?ﬁo%lﬁl slyd%gg/gnt%h%cc%ﬁ%bcgr anag ‘%‘%Fd‘e@éuf PRe tPEont
side of the netal, plated,l ayer 45.is shortened to an extent
correspondf%tatcg Qeﬁgeagp%ﬁf%ﬁl\mﬁwf cEO13nd HBe yunrarking barehS3%f t he
conductive pattern 34 and, as a result of this, the netal plated |ayers 45
ar e p|t a%$ﬂ t P%?é?"ltdfbf;g H@l?ﬁﬁgﬂg?fn@fc?ﬂét@é@béhf £ agld bdi;@% ®t2?]aszr¢;mcty
extent. is can produce the effect that for exanple en e

ext er nal - spfithe susnasnsiorybpardrisnth sirg8ita3® connected with 20 read/wite
termnals 54 of the read/wite board 39 in such a nmanner that the

read/ wite terihndesswpeassdd boardwath theuiesa| thy atedyhRiRtsed Beflison ar e
bonded to each ot her by applying supersonic vibration of the bonding tool,

the pressutke handpigrycan flR weblalepriteadlayebuasphadi ¢hddpd MHhEAF off E'iﬁé oved
connection reliability. 25 In the suspension board with circuit” 31 thus
formed, thegugfbrting-board-side opening 43 is preferably at least lum, or preferably

10  in the order of 2-100um.

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 ther 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 0 AUG 2005 thicknesswi se interval fornmed between the front side of the
netal plated |ayers 45 and the interface between the base | ayer 33 and the
supporting board 32 is preferably 64m or further preferably 2m3{TAGn05
suspensi on board with circuit 31 may be forned so that the 5 external-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 showmm in FIG 18.

Speci fi cal lthickinbeswineeinterdel forajCbepnsed®QharRohpsiRdof ehorRERA plaftb@m t he
ends of the cover-side opening 42 onto the conductive pattern 34 10 in the

cover-si de|oneaifiafd iHE INErERY HethAUE tRPbhsk ﬁ%}%r%@%?ﬂdnﬂlei%ﬁgﬁéﬁi?ﬁger €

the ends of the cover-side opening 42/the base-si‘de opening

conductive 4 r d ot her -~ The base-side projections
51 are for ri%g%t(% g%?é’?@%ﬁﬁ%rﬁ?@%’gﬁgépto}?ertq{gfeggggf s?%&nbpeni ng 44 onto
the conductive pattern 34.in.the base-side.opening 44 jn the base 15 |ayer
33 in the cross’[ﬁﬂ@- SHSPSDSIAN bpgrhew 8“§Bétc§§i may; he g §pdenat the

proj ections 50 and the base-side projections 51 are formed in the

r espect? veeriaygal-gidenporneritng semmimfs dtharegadedtinpdy foromoft ther 8ying
corresponding to the crossing areas 48 (two areas per each line of wire)
and arr angéhdacam hsypyaceovermmle pehjestives ) forgnddas2hel wagfdrooighabridonect i on
of the lines of wire 34a, 34b, 34c and 34d, as shown in FIG 18(b). These
pr oj ect i onandrigaseoside hriofeadicaanyexXoshageaPtltd ecinfoging poatidhy, bk ehokhe ends
of the cover-side opening 42 and the base-side opening 44 along the

extendi ng ¢4 FECE 18N SpetifReallyNehe @hvid-ERle3Adjecbiths 5H6re BIh3PEb project
respectively. The cover-side projections 50 and the base-side 25

2&01' ecti ongrond thE @ nAeS ARPES M difle 1R8NIASAS BitoWHeCeottBuctRAPpafiden ey 34d
10 1in 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 1n 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, 34¢c 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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3 0 AUG 2005 and are so tapered (shaped generally in triangle as viewed
fromthe top) that the overlap can gradually reduce toward the inside of

t he cover-side opening 42/ base-side opening 44, respectively. As a result
of this, the external-side connecting termnals 38 are so forned t3p chME
lines of wire 5 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 opening 44. The cover-side

proj ecti onandGarensh thpetedls &hsipde gendtly DD%riahgl@¥sbeie wddBohdeRLi Ga) 1N
projection | ength and basal w dth W|th the cover-side 10 projections 25

and the bagesiSe oPEARECL §a@1§a9{r cwta%&'Eh%ums%gé’%gh%lcd{}% Ligped

above. Al so, the shape of e cove e proj ections ase Si de

rojection (N he,one sh mn

Itohojse pr oj (Z%‘%ﬁoﬁs g)\?esgssgzé snI’i%% E%s TP SO yap ’&Ft?\ Iieﬁg‘?ﬁ) Oﬁzéu%f Oh%l

34a, 34b, %é%a dalon the | on glnal di.rection of the | i nes of 15
wire 34a, idgepraegth nlgoper%%;lﬁ Rese franedithat thejlires eh#iso  and

t he base-side projections 51 may be forned to project toward the inside

t her eof® i n34a.t3erdds anthAdd capi hmwreeedazzlah thedotyesisidghprajettaoge p0tdrah t he
line width of the lines of wire 34a, 34b, 34c and 34d. Further, those

proj ect i onthesdassbidmpriogectmmsedli at sempvsiter eatlanchdranf shaplee aovee sdeer | ap
20 with the lines of wire 34a, 34b, 34c and 34d al ong the | ongitudi nal
direction afertihg 42 med thé bake e1ddape@dly, 484c and 34d, without limting to
the generally triangle shape. In the suspension board with circuit 31

o, 1 T, T8 e aearaida;spenio o L g sl oty 0, 2
forned to Badkaf@ekical if2nrojection 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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3 0 AUG 2005 length than the cover-side projection 50 to that extent
corresponding to the 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 termnals 38 having these cover-side 5 projections 503gangs s
base-side projections 51 are forned 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 procesgedthFifan hd Kdvertd18e B8R ERNES0 33 thit Qfﬁgﬁggg%@ﬁgnﬁtmﬂger as

to formthe base-side projectiofis 50 to thereby pr se-side
openi ng 44 reafter, | r s of .FiG_16(1),, the tal plated

| ayer 45 iglf}:orrrrlgg %ln ag%%krl\)etsti 880 ‘tgﬁ)easgo%géﬁc%%ﬁgaﬂ&l}gé € (@Yﬁgsgé in

t he cover-side. o ing 42 and se-side opening 44. It is to be noted
that in thQPgﬁg'éﬁg’i%%s}Hﬁﬁ?dn\gﬁ l%%?ﬁuit 31 as well, both of cover-side
projections 50 and the base-side projections 51 are not 15 necessarily
requi red, as i sthehextersaligide conneeiipgetermyinads 3 having | thestecovevsidai de
projections 50 may be fornmed, as shown in FIG 19. Alternatively, only the
base-sitle prageenen®nd Hdd rthy lzsefudegdojasimisoih aira fofmed 20folfaws.heln

nodi fi cati on may be nmade of the invention by formng the 20 w dened

portions 4¢hé prodees e RIGEti6{g)-fixtther covd4 laper 3556 dpehBilng duth a GANEReSI de
projections 50 in the cover layer 35 and/or form ng the base-side

proj ectiongs 34 fobm! Hige R36&-4iA¥ S rofebtiddOBONoNAlers HP Wrod Abd QHQ%VEP%HE _

external -side connecting termnals 38 provided in the formof the yi ng

e e WU amesehioPatey) Ul g PSS a5
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 1s 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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3 0 AUG 2005 termnals 37 provided in the formof the flying | ead identical
with the external-side connecting termnals 38. EXAMPLES While in the
foll owi ng, the present invention will be described in 5 further detail
with reference to Exanples, the present invention is not Ilimted 19 ABE Y005
Exanpl es. EXAMPLE 1 A liquid solution of precursor of photosensitive
polyimde resin was applied on the stainless steel foil (SUS304 H TA)

havi ng thi ckness of 20m 10 so that after dried, it could have a thickness

of 24m andterheinatl i3§d padviddAGrt aht hforabywff tenfigis@dbhAdidehticA® Wi@cwRsor of
t he photosensitive polyimde resin (Cf. FIG 16(a)). Sequentially, the

coating vegtarRbside@nnetAlk tefPiAMs 38 500mI/ cn) through a phot omask (C.
FIG 16(b)). The exposed part of the coating was heated to 18090 and t hen

devel oped by 15 using an al kal i ne wpi{gf wher eby the coating was
patterned with the negative inmaging . % 16(c)). Sequentially, the

patterned coat of. he ecursor, of the photosensitiye po]yimde resin
was heated at g@g&lf’o%h%efggﬁwgﬂg'( the cﬁ’rféﬁ?g IpKers) Wikhohe ‘ie&%'rbeﬁaﬁb of
pol yi m_de tr}]gsi n qf ,Ehi ckness of 10mwas fornmed in the specified pattern
(O, FPG fgthen detgyl \withoredergngendoplizampigsr the meesst onvasiktion senat film
having a latticed repeat pattern in which the light transmtting portions
and the |ligghtedste axdifgmpolesi ons are alternately arranged at a not nore
than 6 am pitch (which corresponds to the photomask 52 having the average
transm ssion rati o of about 25% sh&MAMPEEQ 17(b)), was positioned over
25 the coating at its portion which is to be opened in the |ater stage and
at 44 A liquid solution of precursor of photosensitive polyimide resin was
applied on the stainless steel foil (SUS304 H-TA) having thickness of 20pm
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 photosensttive
polyimide resin (Cf. FIG. 16(a)). Sequentially, the coating was exposed to
light (405nm, 1,500mdJ/cm?) through a photomask (Cf. FIG. 16()). 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 um
pitch (which corresponds to the photomask 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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3 0 AUG 2005 which an external -side connecting termnals are to be forned.
Then, the coating was exposed to light through the photomask, so that the
anount of |ight exposure in the portion of the coating at which the
external -side connecting termnals are to be formed coul d be reducdd Atfragos
than the 5 anmobunt of |ight exposure in the remaining portions of the
coating (Cf. FIG 16(b)). As a result of this, after the coating was

devel oped and cured, the base |ayer having a thickness of gumat portions

thereof at wiicthah &te@dl &id@losheaiGORBLARIAAG 4@r 18 PAlfsr@kq. t TR, fgpmed
and a thickness of 10mat the renmaining portions thereof was obtarned (Cf.

FIG 16(d)) : ' : ' | t hi e f 300A.and a
thin copngaﬁﬁgﬁﬁg\%?hg&{ ?loc{%glelggh {)}%@Bgﬁa&?{eﬂﬁkﬁe ﬁ@s@%eugﬁl@émgn‘ﬁ?he
whol e area,of .the stain]ess steel foidl,,and the base |ayer, by sputtering
deposi ti onlﬁh&cg’é%?sufﬁe’r%zﬁ?e‘i’?r%éorbloit ¥y °P% P&%M% Qﬁe c?ﬁ%‘é%‘g;lémgﬁtter n
to the specified . wired circuit patf;\e[]tg wa forrdred by use of a dry film
resist, 15C9RARCEIRGISTEENS BEt ttar he ﬂnﬁé Haddshe diedusad wioose iare ghe
pattern was forned in the part of the base |ayer where the plating resist
was notd famant pihlighkexpoguradeithievee meimog pestings ofishelcoating (G F16opper
plating (Cf FIG 16(e)). As a result of the base |layer being fornmed to be
smal | er i n 164 ckAsss regult of this after thiei aiatine westdrveddpsd dadcanrdcthag
termnals are to 20 be forned than at its remaining parts, the conductive

pattern t hbasé dayed hdwddp atthitlenddar bf @umvutCBotthenexherdtd asiwRicGORRECt i Ng
termnals are to be forned, concave portions depressed toward the

stainl ess gkfdnal@ide fcbARRESg teSHBhAINGrP Aot bOSrRkdt ARACANAHEL] ttern
wi th respect t(l)lthe t hi cknetglgg di rectionrby aboutr8 a m The congﬁgc\st iB?/le

pattern wagof,ff fBdhd CoRA¥fing oo\t Tedt wad oBtAThaRdCh TG D6 d." o
pattern forned by four linesof wre

10 Sequentially, a thin chrome film of thickness of 300A and a thin

copper film having thickness of 700 A 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  be 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. m. The conductive pattern was formed to have

25  thickness of 10 4 m and have the wired pattern formed by four lines of wire
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3 9 AU6 2005 each having width of 110am and spaced from each other in
parallel at interval of 200 g m Further, generally round w dened portions
(Cf. FIG 15(b)), which were wi dened in the w dthw se direction
substantially orthogonal to the 5 extending direction of the |ine30dUsapse
and had the maxi mum wi dt hwi se | ength of 230um and the | ongitudinal |ength
of 100am were fornmed 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 wienehaizviagowsdth ofadld ioithend bpecddfr@acdndi Behdr i gRallk at
Thereafter, the plating resist was renoved by chem cal etching and then

the thin chaiHMmf 2b01aRd the thin copper filmon which the plating
resi st had been formed were renoved by chem cal etching. Sequentially, a

rigid, thin ni Il ' thi.gk of O.1ptin or. on th
surface of thecf}é%lr%gé%:’t g]\a/g@pl)éalt té%ﬂhgn%?(?%%eiLﬁoflélggsogdfﬁ@é‘légz@%i Y lé'§g
steel foil by the,electrqless.nickel plating. Thereafter, a liquid solution
of a precwws%fe widens b‘hgh"Ss‘gHg'iht"le?% ?W?f%cfé‘-grsé%rﬁ%ah&sorébﬁg@’é@ & thehe
thin nickel filmand the bagse |ayer and then heated at 130' C to thereby
form a oatkitpdangidizegiar of 4be lvres Ak Wik oxk hett thee mpaiiyiumdeiddovise ( Cf .
FIG 16(0). Sequentially, the coating was exposed to |light (405am 20

1, 500m)/ cmigngthr 0ugBo thm phditbedokgitOdiFalGlerigbgdl 100heme wasetbrpasd in of
the coating was heated to 180r- and then devel oped by using an al kaline
devel oper, thdheresbyctihe kined iofgwiss ipatckessing stedshathdrae theosddstdfvenbayer
could be covered with the coating (Cf. FIG 16(h)). Sequentially, the

pat t er ned G@@tri-ﬂdeprehﬁ'ﬁgﬂﬁh@%@é%ﬁd@ﬁ)g)ﬁﬁﬁig)%ﬁﬂsﬂﬂei KBed f ROIY! Merdsged N was

heated at 350' C to be cured (imdized wher eby the 46
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 0.1pm 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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3 0 AUG 2005 cover |ayer conprising polyimde resin of thickness of 3pm was
formed on the conductive layer (FIG 16(i)). It is to be noted that in
form ng the cover |layer, the cover-side openings were formed in the cover

| ayer so that when the cover |ayer was 5 patterned, the thin nicke f'¢

on the conductive pattern at its part at which the external -side co %AU ﬁW&
termnals are to be forned could be exposed. Sequentially, the

external -side connecting termnals were forned in the state in which their

bot h si des cyeirelag¥pesathrifngSpolyidifle 2658 WINGiEk Msshors dnSkde BPERIN .
| arger than the cover-side openings were forned in the stainless steel foil

at its porgﬁﬁg&l&%t[@esp‘?%?i(pg}g%gga )cover-si de openings so that the base

| ayer coul e exposed ). The supporting- board-side

openi ngs were rrmed imn th rqocess that .after all aof the areas of .the

st ai nl ess steeﬁgfl& © beexélgg?‘?tﬁ'@%af% TRNEHERG, CORer (ﬂgyer, the cover-side
supporti ng- boar d-si de ?peni gs are to be forned, were subjected to

maski ng, t ARCRNES Y RLsIoT 14 ¢ CREer ret Ept whepetheneawegdiayer ohamg- At
the same tine as the formation of the supporting-board-side openings, the
gi mbal & wepattenped,nthe dhpt atiekelr filmednsthepeohguctiee glrdtémakt etshpag. at
Sequentially, the thin nickel filmas was exposed in the cover-side 20
openi ngs wwhigeahedestedns hsideheonmictingy téirhindlor amed torbd fernsédidaugd hest eel
foil was peeled. Then, the base | ayer exposed in the supporting- board-side
openi ngs oéxpaskdi nl ess steel foil were opened and thereby the base-side
openings were fornmed to expose the ground forned on the back side of the

ES“S’EZt i4\7/e 25 pahherflaliff théleRtedfiilcide cbNR-AIRE - HENIRCAELRIToWRES fror Med
the state in which their both sides were exposed. First, the
i0  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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3 0 AUG 2005 plasma etching. In the plasma etching, with the stainless
steel foil as the nask, the entire base | ayer exposed in the

supporti ng-board-si de openings of the stainless steel foil was etched for
about 2 minutes in the conditions of the m xed gas of CF4 and 02 Q@FXUGOE;
=20/ 80) used as the gas filled; the 5 gas pressure (degree of vacuun) of
25Pa; the frequency of 13.5MHz; and the power required for the plasm
etching of 2,500W The base-side openings thus formed were fornmed in the

sane size pnibm§fé@¢1ﬁn%$ Uherheuplpartd Bgbhagr dig %eﬁfﬁmg@%te@méf he (fpace

of about 50'U m was defined between the periphery of the ground exposed in

t he base- si ' | ry. .0 - Si de. :

openi ng/ sug%%ﬁ?ﬁg%ﬁ%{a%?%a@g%%qeeé%@%‘ﬁgﬁ LyFﬁegr%ﬁaé}ﬁér %Sﬁ%%“gﬁléﬁn%i’e&a&ed in
t he base- si OpeNni ngs r el ed 0 ,expose t back side of the .

conduct i veogglﬁ gf%ﬂ%éq%ﬁf ffgf KRS ?tr?éefjreégla Oﬂ)’itr}ﬂf Sy iR thercondabinas by
performng the electrolysis nickel pJating and 15 the electrolysis gold

pl ati ng bePﬁéﬁaﬂny%‘raE@ gt (g 4801 @449@ ked0/BPhueed aset@@rgaaméwed'gthe
thickness of 2 a mand the gold plated | ayer having thickness of 1 amwere
for med fon gh® PreIre| Wegres of vacvoumiuef LoBapahe drequénry ofd B4 Frd
160)). The netal plated |ayers on the back side of the conductive pattern

20 t hus f othmepowef reqinaed Hox Knep hsins® etaltiag\d|2, #HORRM bet ween t he front
side of the netal plated |ayers and the interface between the base | ayer

and the stainl 8%e ladseedidé @penangs elwoforafdd fhee fnheed ah tRE sARMTLREINEEN the
peri phery of the netal plated |ayer and the periphery of the base-side

SRS Sy APRSEH Baphon S SO0y, Bl s GRS o
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 1zm were formed on the both sides of the conductive pattern thus
exposed (FIG. 16()).

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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3 D AUG 2005 in which the external connecting termnals were presented in
the formof +the flying |ead of the conductive pattern in which the w dened
portions were forned in the lines of wire, respectively (Cf. FIG 15).
EXAMPLE 2 5 The suspension board with circuit having the external '%iﬂdﬁJG 2005
connecting termnals produced in the formof the flying | ead 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 sane

operation as whicEt®en:8erdal @hRRLidd lrm RSk @ pFRENEOD ih N daDee

portions in the lines of wire of 10 the conductive pattern, the base-side

o o oL ong ol aggetalor b anghecace eVEC L gD e, Lopiaving, s, basal

width of 1 rojection u mwe

base | ayer in t.he crossing areas .(two area h_.Line of wire) where
the ends of *THEPAY 3%?}&%915‘8@3?%&%5&5%%“"%Vﬁg’g E‘f&lee are crossed each
other, so as to project fromthe ends . of the 15 base-side opening onto the
conductive pattern in the base-si ddd ng ¢n the process of opening the
base layer to formthe base-side openings (Cf. FIG 16(k)). COVPARATI VE
EXAMPLE 1 Excefhetswspensioni kiswddvisbraiiant haereg tloe petbrinal shde tomestofg wire
of 20 the conductive pattern, the suspension board with circuit having the
ext er nal - stedeniaatnprédurgdtier thienform pf ese flyeng ilead o€ thercandiictine fdtyémg | ead
was produced (Cf. FIG 21) in the sane operation as in Exanple 1.

EVALUATI ONvh&Eé dindeeon@ribonad tdverbe ®withethalbserdiHA % &@MbNs &t M¥ego! d
pads by 25 applying supersonic vibration thereto by use of the bonding
tool, the &8osed 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 1104 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 base-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
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3 0 AUG 2005 external -side connecting term nals of the suspension boards
with circuit obtained in Exanples 1 and 2 and Conparative Exanple 1 were
put to the peel tests to measure the bonding strength. The test results
are shown in Table | given below. It should be 5 noted that all 30 AUG 2005
destructions occured in the conductive patterns of the suspension boards
wth circuit of Exanples 1 and 2 took place in the areas where the
conductive pattern was covered with the cover layer and the base |ayer

Tabl e 1 ExagfeirfalERphen 2Compat AhiNelsEX TRk esukpBaBInN 8o 8EdEREER difcuit
peel 540590490 test (nmMN\) 10 Wiile illustrative enbodi nents of the present

i nventi on - j bt htion, | ' ative -
pur pose.onlyanelt 18 tetmples [ana 0 LRd CaRHROR REHAN Tobfle bt FkhEng
vari ation o%elttlgetsg{oesegt i Pl\éeﬂtoi gln thta_t WiFl | be obvious to those skilled
in the artP7% F3%HE TEFEFEH B POREING TEBE )vi ng clains. 50 3 0 AUG 2005
VWHAT |S CLAIMER.IS; 1. A wred circuit, bgard conprising a first insulating

| ayer, a condu thievEE’StpléEfstlﬁn% e r SR B iy &@ql? r]stle%Lheg‘?an It sshruld gbgecond
insulating layer 5 forned on the conductive pattern, and an opening, forned
at the Banpotedodhat oall oflestaucidensiuracuved put tidven cofiductavd owitternsheoff thest

insulating |ayer
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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and the second insulating |layer to open, so as to forma termnal portion
in which front and back sides of the conductive pattern are exposed,
wherein at | east any one of the first insulating |layer, the second 10
insul ating layer and the conductive pattern has reinforcing portion3fag 2005
reinforcing the conductive pattern formed at ends of the opening in
crossing areas where ends of the opening and the conductive pattern cross
each other. 2. Awired circuit board conprising a netal supporting |ayer, a

first 15 insulating |ayer forWEf’A?.rlé m#q igpporti ng |layer, a
e first 1nsula

conductive pattern fornmed on t I'ng |ayer, a second

I nsulating |layer formed on the conductive pattern, and an openi ng, forned
at the same position of the conductive pattern, for allow ng the netal
supporting_layer and the first insulating_|layer, and the second insulating
|l ayer to open,Adwired ciguibppaaed compeisme & Dpdrmsslatiing Jayeh & eenductice back
sides of the conductive pattern are exposed, wherein at |east any one of
the first paelmtformetdagertha Hostdoonthtingidalat,i ags¢aper insdatives dapeiuct i ve
pattern has reinforcing portions for reinforcing the conductive pattern

formed mt fopaiedobntite opedudtive paZberey;, casd rgh apeainghfrene’hds tHe khge
openi ng and the conductive pattern 51 3 0 AUG 2005 cross each other. 3. The

Wi red cirChiditiDRAOIRC 66h diidtivd Pabledhidy AMURFIRIENtH Eirdk §RSulaGidE Phfed0ar d
IS a suspension board with circuit. Awred circuit board conprising a

first i nsué@% kR sb R ins%é&@%gggyéyeo éPm,t dPhy £ ?&ﬁﬁda %}ﬁﬂﬁlﬁﬂggﬁbn in

I nsul ating yer, a secon at1 ng Tayer orned on the co ctive

patt ?r N, a0 t8REAhA%akliAEY ofihd D6 T R e 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
cross 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
nsulating 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
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position of the conductive pattern, for allowing the first insulating |ayer
and the second insulating |ayer to open, so as to forma term nal portion
in which front and back sides of the conductive pattern are exposedi) A 2005
wherein the conductive pattern has wi dened portions forned to extend in a
wi dt hwi se direction substantially orthogonal to an extending direction of
the conductive pattern in crossing areas where ends of the opening and the
conductive pattern cross each other. 5. A wred circuit board conprising a
met al suppgﬁ dekNg by Sihe first 15 insulating layer formed on the netal
supporting layer, a con uctive pattern fornmed on the first insulating

opent hg.. 1 01 mod B WG L@ﬂ%mﬁolifhlf°hc”§9drd?%”% o Gh AL T & e DL RS Pared

al l owi ng the ngetal aupportl ng | ayer ‘i‘sﬂ first insulating |ayer, and
the secondCirFd g% Iaa%)‘@ﬁ’e%l ¥iforma 20 termnal portion in

whi ch front and back sides of the conductlve pattern are exposed, wherein
the conducti veApuinedrair¢itt braod sesipgining enfirstomsadating lexemrdeiml utive
wi dt hwi se direction substantially orthogonal to an extending direction of
t he corfilucpatterpaforared on theodsishgimmuéasnphlayer endse@nd rsuldbingpbayatg and
the conductive pattern cross each other. 52 3 0 AUG 2005 6. The w red

circuit bofyrehedc o0l théGohBuliae Mittemhiead i Rpewingdforeddd it ltHR0 el S @
suspension board with circuit. 7. Awred circuit board conprising a first

i nsul ati ngplayigh, o@tﬁ@%@lﬁ&hbﬁi@e 27 Yol ONIRA N ¢irEL AL ulal gﬁé‘t P&l}é}g

| ayer, a second i nsul ating | ayer formed on the conductive ern,

an openi ngﬁ%& gw%@c@ﬁd &,F&%ﬁa@a% 1@9—51: ftb OBeR sé S ¢6 FOHH tei%a Rl L8 Hon g

allowing t Irst 1ns I ng
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 cross 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 cross each other. .
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and the second insulating |layer to open, so as to forma termnal portion
in which front and back sides of the conductive pattern are exposed,
wherein the first insulating |ayer and/or the second insul ating laﬁﬁ{ w%ﬂmﬁ
have projections projecting fromends of the opening onto the conduc ﬁ
pattern in the opening in the crossing area where the ends of the opening
and the conductive pattern cross each other. 8. A wred circuit board
conprising a nmetal supporting layer, a first insulating |ayer formed on

the netal guppqhll Rerd BYSfouit Mquﬁédo‘fﬁlrpgtt%)ema (51155]: WHE%glrpg;hteh%liéci st

i nsul ating |layer, a second insulating |la ormed on the conductive

pattern, aagmﬁpbggwwghusﬁ‘sg%%nz%%%g }chx le‘gyl ition of the conductive

pattern, for I"OW N and the first insulating
o1 on' i T AR FPORIATHOBAER QP RES B 2 B CIRNRLRG APRR FormRagdivh o
exposed, wherein the first insulating |ayer and/or the second insulating
| ayer havBatsem) dermefsopr Gpeditshgnsubatieadeyer, vheewpehiimguloting tlhper
conductive pattern in the opening in the crossing areas where the ends of
t he opéni nfprmaddonhidhec oondrattive geatdrey, and ass opeaingt femeP 5t thelTkame r ed
circuit board according to Claim@8, wherein the wwred 53 3 0 AUG 2005
circuit bopdgitibs ¢f this penductivd alttbrw, tfbr Gillg4intg tie# 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
10  have projections projecting from ends of the opening onto the conductive
pattern in the opening in the crossing area where the ends of the opening
and the conductive pattern cross each other.
8. A wired circuit board comprising a metal supporting layer,. a first
insulating layer formed on the metal supporting layer, a conductive pattern
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 cross each other.

25 9. The wired circuit board according to Claim 8, wherein the wired

03



30 AUG 2005

circuit board is a suspension board with circuit.
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