e3e((>>’>A VA -1 19 N OV 2002 MAGNETI C HEAD ASSEMBLY AND
METHODS OF &mm@wm AND W RI NG THE SAME BACKGROUND OF THE | N\/FQTNQVI 902
Field of th | on The present invention relates to a magnetic

assenmbl y using P4 magnetic di sk apparatus or the like, to a nethod of
manuf acturing the sane and to a nethod of wiring the sanme using for signal
transm ssion between a magnetic head and external. 2. Description of the

Rel ated Art Generally, in magnetic disk apparatus, a nmagnetic head assenbly
reads out/wites information on a magnetic disk of recordi ng medium A
magneti c head assenbly corrprl ses a rot atlonal arm rotating along a

recordi ng piu! gﬁﬁq‘I@fH ]9[]5‘1.‘? Me}f[\lwd@éi g m)rm a

magneti ¢ head for rea |ng I N orrralo unt ed.
In order to enable si gnal tr control circuit provided
on the body portion of a mgﬁﬁcﬁ#@giﬁwgmlaand t he magnetic head
mounted on the tip of the rotational arm the control circuit and the

magneti ¢ head need to be electrically connected by use of a flexible
printed circuit board or _the like. A nethod of connecting a control circuit

and a magRACKGRAYND @EJHEMI\HHONS as follows. First, the magnetic

head and a relay flexible printed circuit board (herei nafter referred to as
a rel ay FACFheldraf)therlaventioncted t hrough a pattern of a conductive naterial
r,~9 NOY 2002 -2
The present invention relates to a magnetic head assembly using
for a magnetic disk apparatus or the like, to a method of manufacturing the

. same and to a method of wiring the same using for signal transmission
between a magnetic head and external.
2. Description of the Related Art

Generally, in magnetic disk apparatus, a magnetic head assembly
reads out/writes information on a magnetic disk of recording medium. A
magnetic head assembly comprises a rotational arm rotating along a
recording surface of a magnetic disk. On the tip of the rotational arm, a
magnetic head for reading/writing information of magnetic disk is
' mounted.

In order to enable signal transmission between a control circuit
provided on the body portion of a magnetic disk apparatus and the
magnetic head mounted on the tip of the rotational arm, the control circuit
and the magnetic head need to be electrically connected by use of a flexible
printed circuit board or the like. A method of connecting a control circuit
and a magnetic head of the related art is as follows. First, the magnetic

head and a relay flexible printed circuit board (hereinafter referred to as a

relay FPC board) are connected through a pattern of a conductive material
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*166166*



[ 4

formed on the rotational arm The flexible printed circuit board connected
to the control circuit (hereinafter referred to as an external si Fﬁ@y 2
board) is connected to the relay FPC board. The external side FPC g aﬁw
the relay FPC board as well as the relay FPC board and the pattern are
respectively connected by ultrasonic welding or solder fusion. In such a

nmet hod of connecting by ultrasonic welding or solder fusion, however, the
connecting operation is conplicated. Thjs results in defects in connection.
Specifically, in a method by using ultrasonic welding, gold plate covering
the surfaces of the relay FPC board and the external side FPC board is

peel ed of frorHaaXt e fotRdioRal afip! MRt flexibRUpHNE&! ERBuitboarBicoRne&@aso

proposes the follow ng nmethod. A connecting portion of the external side
FPC board oA g i I F r § L ausly
at tached (13 HeopSRISEAPORIE e o il 6L B S BOT 4T RO BRND
rotational. arm and ,the,two,co i Ng pektions are .Go ed to Qe
sandwi chedsﬁgP%&?dtﬁqgtllg&%%mg?ﬁa % r}ieﬁﬁafﬂge :}ffghoaﬁ‘;ﬁnar%e The
publication_ref o the interposition of dhesi ve, havi ng ani sotropi c
conduct i virﬁ}a%éﬁ\éeﬁoqqﬁg a8oHRec P epﬁﬁqﬁyoﬁg%oi’of‘é and dhgapatderr #eC boar d
and the relay FPC board. In the nethod disclosed in the above-nentioned
Unexani nedepaectiielnspnnecied iy witrmsonis weldingox seldexrfygionsi de FPC board and
the relay FPC board are connected in the rotational arm It nakes it
i mpossi bl e to wodk swahh at method mfcconmgctingdby i wbrasbsir weddirphos sobterl ts in
poor workability. No detailed description is nmade fox the nethod of
connect i ndusion] Kbwdér2 ERR conBedting) gperntinih &s comphieatedy dFhisaiesaltsdn
ductivity in the publication. SUMVARY OF THE | NVENTI ON The present
rmvent i on defedtss i neshricetioner COpacifitlly,0ieJR1 MEtRO@DLE Musingt ulfragbnied] ect
of the invention to provide a magnetic head assenbly with [ow defect in

connect i ORygAch#ossldWIak@RblédiNg BB LURARRNSE tie FE1B fFPFU? 449 and e’ | N9

the sane. A rret%'od of° wring a magnetic head assenbly o e I nvention

conpri ses %&&ﬂl%ﬁ’&e FS)(PBQ#@-S:&"% gf¢m side-wiring nenber, one end is
y to the

el ectrical connecte gnetic head and the other end has a first

connecting porti i - ar r i anRgexXter:Nal, Hadd Wi ri ng

menber, one end ?jsheé%nrhﬁ%%t‘aagﬁtet%%%eh%}{géfnlﬁmciz(%aggm p\l‘g‘nﬁc{lhg 10%? end

has a second conngct i ortion and glectricall onn i ng_the ar

si de- wi ri RYOREHf5e eahogﬂ}"ﬁ@gewg?%gl ic889ﬁf‘??ﬁd¥ eetC{]}F g’ﬁ?”ﬁgfﬁﬁg t he

first con i.n ortjon and the second_.connecti rtipn with a

predet er mriﬁéé bé’gﬁg@d’td §onpReting Porep of tgﬁ rﬁg?%g%rq’p gﬁa’E are Preyiowslyl arm

In a nethod of wiring a pgagnetic head assenbly of the invention, the arm

side-wiri t?ﬁlwgertoaghet 1ng Bprfaress; ofc tWor idogrnanesds serstituting the

sandwi chi ng a_conductive adhesi ve nmenber having_ ani sotropic conductivity

and connedvtatiorfHe agBhRRd ithe iwee spRRecHng cportions: aaeueenndcted ool yei n t he

direction of overlapping. This prevents conduction of each adjacent

” m nal easdwi¢theddredwieenaths gomipongnts inefatiricating rthehrotational commect i ng
rtion of the arm side-wring nenber or 19 NO V 2002 -4 the second

connect i ndllpor publication heefexs etaathesi neerpositign nefben.  Adisesivennkavingn of

the armside-wiring nenber and the external side-wiring nenber on a

pr edet er maasbteapier condutiviBic bebbedih ¢he adodineotialg portide iof ithat @geihal

connection process. In a nethod of wiring a magnetic head assenbly of the

i nvent i ongidle FPChbard and®'thé 2élakYFRE Hoagdar m si de-wi ring nenbers are
provi ded corresponding to the plurality of magnetic heads, respectively and

the first connecy)nehdAhbiie dibetbdbd HhUERL | Ao niBGHP WhoidiinlZaToer s
Patent Application Publication, the external side FPC board and the relay
FPC board are connected in the rotational arm. It makes it impossible to

work with the connecting condition observed. This results in poor

workability. No detailed description is made for the method of connecting



second connecting portion of the external side-wring nenber are connected
in a single step in the connecting step. The rotational arm may of que%ﬁm
armtip nounting the magnetic head and a rotatable arm body suppofrting the
armtip and the first connecting portions of the arm side-w ring nenbers
and the second connecting portion of the external side-wring nmenber may be
over |l apped in the connecting step. Additionally, it is desirable that the
connecting step conprises a step of cursj ng of the conductive adhesive
menber. The conductive adhesive nenber “nmay be thernosetting and heated to a
tenperature higher than that allow ng the conductive adhesive nenber to be
conpl et el Yotk abbd I BRvitly £ifcbfidpid driduchivaFS8 thdqRiIRAkIbn. the
conductive adhesive nenber is once heated to a fenperature |ower than that
al l owi ng the conductive adhesive nmenber to be conpletely set before the
step of curing. Desirable conductive adhesive nenbers are an adhesive tape
made of any rQRy i Ry or a paste adhesi ve made of

ani sot rop:EﬁM‘fﬁﬁg%ﬁWW a flexible printed circuit board is
desirable for 9 NOV 2002 the external side-wring nmenper, Desirably,
the arm si de-wi rilR§ PERERIN invenfion cig desigmedn o \pvarremethe foregriagor a
conductive material_fornmed on the rotational armand the relay board for

el ectri calnrgblesamectti iy amhebigict iafgthsainegntiomdot provide & magndtie hgadi ng
menber. In this case, the flexible printed circuit board can be used for

t he rel ay dseemdly Mith hew defectiin chamiectibheanidgont motkabildysarg méthods

overl apping and electrically connecting the relay board and the w ring
pattern safdnantfacturingaedewaring thd sapreduct i ve adhesi ve nmenber havi ng

!’ sotropic conductivity in the direction of overl apping. A nethod of

gnufacturing a pApaiéthod 6Fddridgssnakgneficthend B¥SdhbEN of AHBIiInveAtidnSt ep Of
wiring for electrically connecting the nagnetic head and an external

circuit, b 4ot geg,g fbaD ﬁli)ﬂé/ F OfYss tfaod of
wiring a \ngggﬁg?#cs ﬂgead ss%msﬁdﬁﬁggﬁngﬁo%mgﬁv rranu%%tﬁgﬁ’ng ae{r?ggﬁr%eti C
head asse [ £ I o d iLLab j t [ ction
term nal ﬁé#ﬁ%&%&m%g}n %}é&&i ﬁ)%e %ﬁ%@tﬁ@?ﬁﬁ?h%xgd tég% gtﬁ}é%g:ﬁgalgﬁy?nﬁggor e the
above-nentigned.ste - Wi ring,.,.th of rformn redet er m,ned
i nspecti orfoBPeY gng’aggé?%qfc h‘éa&h\%vi t% H‘?%tz(gé%lf fﬁ%g’ iﬁlé%éig?ﬁ’%ngflererﬁttﬁgfalof t he
arm side-wi.ring .menber .and renoving the j ction term.nal from.the arm
o Geovi 11 MAGBAEIEE BerET, ppS EndyBkonsietalil #6,the e bRl et SRY fGnot |
head assenbgy of .the invention conprises; a magnetic, head a rotati %nal arm
mount i ng OARCHARAdIALA Fesend SORRASHRG ROFHIPAN N icafyconngciing the
el ectrically connected to the magneti¢c head and the other end has a first
connect i n@rBor BidsrWinng, maaber, E‘Hg the atexternal o side-wingngomembey by and an
external side-wiring nmenber, one end is able to electrically connected to
an ext er naveriapping the firsticenregbingpertjon ang theesecondt copmerting pazbiont he
ot her end has a second connecting portion, wherein the first connecting
ti on ofwitheaapradetelmnizied cgnductive adhesive membed iohetweempmpahei on of
e external side-wiring nenber are overlapped with a predeterm ned
conduct i veotath®salvanmenber havi ng ani sotropi ¢ conductivity in between and
electrically connected to each other on the rotational arm In a magnetic

head assenbly of I hemietl6d of Sirindes iniaghetic heed alsemble ofithe iGveRiGE!
conprises a wiring pattern nade of a conductive material fornmed on the

rot at i onalghgliFhBidedwirPh@ndiABéFafill SRk eixée¥rlal SRR FinighAehdRr Wirk ifi@dpat tern
and the external side-wiring nenber, and the relay board and the wring

pattern are, quailiaBPed WebRdfcmve el fdEined & L HavitE e sidiBotRpRer

havi ng ani sotropi c conductivity 1 n between and electric y connected to

h ot her, . fiurt h i f t f
Caventi on SGpROapisEafns hRREARY. O e | SRR MNBTIAT ARG HdtC
DESCRI PTI ON THE DRAW NGS F| G i S. i i how
structur eCBT“S]gC ﬁel”?‘xg h&ad tggséil}r’ffici‘ol%hggf |S ‘?e% I Vl?elé‘\é! gw O\(I)Md’r}gygwsri ng

according to_an enbodi ment Qf the invention FIG, 2 is a perspect.ive view
showi ng a cenduetion eofpreagcheadiacent ptegm evenedi thepeads a%seﬁ'aﬁbtséh@)ﬂm in
FIG 1;

terminals in the first connecting portion of the arm side-wiring member or



19 N 01~ 2002 .7. FIG 3 is a plan view show ng a structure of a relay FPC
board according to the enbodiment; FIG 4 is a sectional view show ggNgV 2002
state that the relay FPC board shown in FIG 8 is attached to the armtip;
FIG 5is aviewshowng a vicinity of a connecting portion of an external
side FPC board; FIG 6 is a view showing a state that the connecting
portions of the external side FPC board and the relay FPC board are
connected; FIG 7 is a sectional view.ghow ng the sectional structure of
t he connecting portion shown in FIG 6; FIG 8 is a flow chart showi ng a
met hod of manufacturing the magnetic head assenbly according to the
enbodi menthefselchbfdi dbveRtiifg padidi ©f thel xterpgr sideahirify \theWbsROWIRg a step
of the method of manufacturing the magnetic head assenbly according to the
enbodi nen Vel LOR i ; I P

pottifh BB P, piddbink e L e e PG el ow

EVBODI MVE nments of the invention wll be descri

with referen o.th apy t Ng nf kourati . tic
head asser’fﬁ‘f@geii ?’ét? gﬁ‘ggn f;u{rjg ig%ﬁeo d}a%r‘r%ga%gt Pg ‘2?{eeaaxI Oggggﬁ%mgfqﬁat i's
applied a rrewod c%b Wi ri ngtl.a ma{)Jnetic head assenbly according to an
enbodi nend@GHtE108 thELOBRECHION BEPSSR: wi || be described. FIG 1 is a

ti i how fi ti f t]
PErspective vi eWIx? aor\ge?l%’oc? o%gvrIrilnggug %nfl.lgrrx]et(i-)c hgagggggmtfy of the invention,

desirably, a plurality of the arm side-wiring members are provided

corresponding to the plurality of magnetic heads, respectively; and the first

. connecting portions of the plurality of arm side-wiring members and the

second connecting portion of the external side-wiring member are

connected in a single step in the connecting step. The rotational arm may

comprise an arm tip mounting the magnetic head and a rotatable arm body

supporting the arm tip and the first connecting portions of the arm

side-wiring members and the second connecting portion of the external
side-wiring member may be overlapped in the connecting step.

Additionally, it is desirable that the connecting step comprises a

‘ step of curing of the conductive adhesive member. The conductive

adhesive member may be thermosetting and heated to a temperature

higher than that allowing the conductive adhesive member to be completely

set in the step of curing. In this case, desirably, the conductive adhesive

member is once heated to a temperature lower than that allowing the

conductive adhesive member to be completely set before the step of curing.

Desirable conductive adhesive members are an adhesive tape made of

anisotropic conductive resin or a paste adhesive made of anisotropic

conductive resin. Further, a flexible printed circuit board is desirable for



19 NOV 2002 .g. head assenbly 100 that is applied a nmethod of wiring a
magneti ¢ head assenbly according to an enbodinent. In a magnetic fbsgn 2002
apparatus provided the nagnetic head assenbly 100, two magnetic dfgk gf %
tecordi ng nedium (not shown) are rotatably supported with an axis centered,
for instance. The magnetic head assenbly 100 conprises a rotational arm1l
rotating with the axis Y, which is parallel to the rotation axis of the
magneti c di sk, centered. The rotational. arm 1l conprises an armbody 10 as a
solid block rotatably supported by a radial bearing 12 with the axis Y
centered. The rotational arm1 conprises four armtips 1a, |Ib, Ic and Id

extended fifQRkid}® AL RPintneAbe)] €l to the surface and backside of the
magneti c (§I sk. The armtips’la to |d are al nost evenly spaced al ong the

axis Y of the ro i I i di i1 i Bl G 1), A
driving coil 14 P%%i‘%r%u it??ger%‘Jﬁ%(s?‘gbt g‘?ﬁé‘ﬁ:‘%?ﬁ%igifé&g{;gt‘%?h%@hteo‘%ﬂééar m
body 10 of e 0 ite sideg of. the arm.tips l,a tq,ld. . The drivin oil 14
const i ¢ ut PatEERCRIRER. 4 s ebfuplive JErRtal P ot b otaHERAE AT Ericui «
provi ded as other part, qf the magpetic di sk apparatus. Mure specjfjcally,
appl i cati éﬁe orelayirbeard for wlreteieally neprngcting,the suiraeg R?rtﬁ‘?ﬁrh@nﬁjorthé f or
rotating the rotational arm1 by an_action with the rrannetjc field by the
magnet i ¢ extermal  sidp-wiming imember.helmthis jcgse,1 she Aflexiblevpyinded ccinewidis 2a)
2b, 2c and 2d are respectively nounted to face the surface and backsi de of
t he magnebardiicak. becased fexytlee relalychohrda furebier, nt lisdesirablevtr imeludet h of a
repr oduci ng head conprising, for exanple, nagnetoresistive elenent (so i 9
J Nf1'Y ~I 0¥ sPer of beerlipprigcand e]ectricaAn doanecing dhe gelnabondngid $heg, for
’arrpl e, an inductive-type nmagnetic transducer. Conductive patterns 8a, 8b,

and 8d warihg paftesn @antdikecking 4 ppéddtemined condilctive adBESNP Bembelrnt | Ng
for signal transm ssion between each magnetic head 2a to 2d of the magnetic

head assewfiving 8Ridfbrc eSiidblvify 1 thd dftebfioh B oVBAABHIr di sk apparatus.

One end o e conductive patterris 8a to 8d are connec to the magnetic

Eﬁgfsr if‘atyzpﬁ‘é E‘%Sfd%ﬁggf Qﬁrﬁ‘?f@‘?ﬁgﬁﬁﬁﬁgd%%a ARE, Byl desthnly aF %ELVSL%‘
10 ar . FRC
contuct i vaoYT rEodhriblS o b jof pieRle Toy ReleBuifai CodiBRReT e 0°

ot her ends_ of thehre ay ,FPC bé)ar dg 3a to igﬁrar e gon ected t.0 an,external
si de FPC Bagnet hagd apd, an gxternpl cirept, yhergin, the s worerformed, ng
portion 40 to,be connected to the.rel.ay FPC boards to at one end and
a connect &he QEOY%'HB@%WJ%%%QHE%HP %W@@Gﬁfﬂlﬂaﬁgﬁﬁ@@q Y6 at the other
end. FIG 2 is a_perspective view_show ng a structure of the armtip 1 a.
The armtip |a i Rapathad s wannfagiygng a; magystiss head ASSPRDE OF ithRness
of, for exanple, about 0.05 mmand is fixed a nmounting plate 101 of
subst ant i dnventieuaiteispdasisablentre providenthe inspertione teomipaluin the atmect i on.
The mounting plate 101 is fixed to the bottomside of the armtip l1la and to
’ ar m betle-wiringroeytbea. mburthisgasm| desibly . Thefone thet almvesindationedhe | ong
ate 103 of the opposite side of the nounting plate 101, al nost cuboid
shaped sl sthgr oR@dring, th edepsiof: greréoraningce miedeternsinedemspbction lo thegnet i ¢
head 2a is fornmed. A head term nal 25a consisted of four termnals 201,

202) 203 anybntdit heiad svighalsei sfotle BiEpectibAWeriminhhef #henaN eidiewdridg i S
formed on the top or end face of the slider 20a of FIG 2. 1~ ~~~" ~3-2
On the t OpheiHbER AP refddRin® THe RhapEotidhd t&imita BbM the aknd sidP®igagduct i ve
pattern 8a consisted of four wirings 81, 82, 83 and 84 nade of conductive

mat eri al sn'%egn%ﬁlregﬁgr tﬂ'@g,régegioigg?gg u}ﬂle?%toﬁjé)ﬁg@i conductive pattern 8a are

connect ed termn 04 o head termnal 25a in the end

Cover g 'tEQQnﬁhlﬁi‘?nlégéP%{if?%%ﬁtﬂé‘ég%:ﬁéyﬁ?ﬁlg‘%ﬁﬁg?féﬁiﬁé%"%ﬁ‘a‘f%%ﬁ 33‘3?&%?%?% cly
[ ' ' ' 101. . T
conduct [ vBepaY RertieBanEhan BiRnu ght HuagnabCdiad del B cHE HTRE ng

| ate 101 and connects to connectin ad 9a
P member, one end is e ectr?ca?ly coxgmgcted to the magnetic head and the

other end has a first connecting portion, provided on the rotational arm;



fornmed thereon. The armtips 1 b to 1 d are fabricated substantially
simlar to the armtip 1 a. However, as shown in FIG 1, the armﬁgmg@ 2@‘0
the second step fromthe top conprises the nmagnetic head 2b on its top fac%
and the conductive pattern 8b on its bottomface. Simlarly, the armtip 1
d of the fourth step fromthe top conprises the magnetic head 2d on its top
face and the conductive pattern 8d on its bottomface. On the other hand,
the armtip 1 ¢ of the third step from6t_he top conprises the magnetic head
2c on its bottomface and the conductive pattern 8e on its top face. FIG 3
shows the whol e shape of the relay FPC board 3a. The relay FPC board 3a is

formed of gad |fxi bkteraal digowisingPeseiBee 3na sRdeisOfalle! ¥d rEld@rriadlyf our
wirings 36a forned thereon, for instance. A relay term nal 34a consisted of

o e el M B Rar i ap S afRIPSTbE e ppitaee 2oo

is forned at an end o

| ongi tudi nal dir | cli t 1 . i t he
ext er nal Sqr%%%f}%%gg%exﬁ‘eflfg ri)?"%rgﬁesgg?nﬁf é%@%)l%}n%?%ﬁt@&%’ﬁ‘gﬂggeﬁbeérh%oﬁgﬁthe
relay FPC board.3a in t.he | engi tudinal.direction. The connecting term nal
30a 1s corfOPBPEIEr POBUP; OF ot rmm o FidesiRiRE | BiarplieT (R4 Hae sskrony
i nspection term.nal 33a is qfh(‘zfr med at1 the ot.her sidge of the yelay term nal
34a sandwicORPAEHINEPXBRRAL the pxtemal side warngrmember argoveplappsdrwitha. The
inspection term nal 33a_is used for inspecting the magnetic head 3a or the
| i ke beforee poedetermiged hecondugtivep@dhesive 3membene having nanisdtdepicPC
board 4. After |ater-described inspection of the nagnetic head 3a, the
i nspect i orcondnotindly B8detweentand eldvéripally dommiectmdeto mach otleirnohithe C in
3 and separated fromthe relay FPC board 3a. As a result, the

nnect i ngotstichaledrmd0a i s positioned at an end of the relay FPC board 3a.

The structures of the other relay FPC boards 3b) 3c and 3d are simlar to

that of the rel aynRPmdiantit Bead asédifbly behd atvediticH) Hdsiabl@Setd RidnON
thereof are omtted. FIG 4 is a sectional viewtaken along line IV-1V of

FIG 3 TOrg;es4knY BhehBer cwasgs;ﬁ&ésna WA paBteth ivedd ey Edddipfsd 3a

[
and the connecting pad 9a of the armtip Ta. The connecting pad 9a forned

Cor i nal < B3t f@’%““%%%ﬁ%?%ﬁ%’%ﬁe%%%ﬁ? P el r?"ﬁ’?ﬁ@ S, Lﬁér
84 FIG 2). : ' I 92,..93
04 of tho CORREIE HouitER 1kt ARl Adettorddf ARLWilBe b hybel andy, ™"

342, 343 d 344 of .the,relay term nal 34a. For the connection qf, the relay
122 ke, Telay poprd nAndh e wiine, dasterEn s o PYEHIAPRS With 3
connecting pad 9a,. an ani sqQtropi c conductive tape 7 de of ani sotroppic
conduct i vTPALITTHEG NG CBANERTS vi ERGHYS ¢« GBS BV ANISAERMoss | s
used. In other words, .the relay termn 34a and, the connecting pad 9a are
adher ed tGoﬂﬁéétlﬁ’ébfﬁnt@rtwieﬁﬁIa@@e‘éfél@ﬂd coxnegted tp eachypther; he ani sot ropi ¢
conductive tape 7 in between. A tape having a cure tenperature of about
C and exhi bi t Othgen asdt furtheanobiests.wifeaturest iamg tadvantagea oof “the s

sirable as the ani sotropic conductive tape 7. Specifically) CP series
(product ravedtionwillappeagdnbre Sdlyfrome the fillowingptesariptionor the like is
used. A paste adhesive of anisotropic conductive resin may be used instead
of the anisotropic conductive tape 7. The ani sotropi c conductive tape 7 has
conductivity only to the direction of thickness. This prevents conduction

of each t BRIEPRDESCRIPTIONYFK PHE DRAWINGS that of the connecting pad
9a. FIG 5 is an enlarged plan view showi ng part of the external side FPC

board 4. A nunberrrgf Wig !d‘%ré}fbcﬁ%nﬁ@\npﬁh&wiﬂiﬁ BtR1chare of . MRakendtio for
exanpl e, polyimde for signal transmssion with the magnetic heads 2a to 2d

forms the er, rde C:bo . a L& gt d edge
4E of the @Per%g%mgyﬂetﬁclgoﬁﬂléd a%dﬁitkélr/ﬂr)ﬁlji ng?s‘é%a,é gg‘&}d&%a@n 47d of
the end of the,.wiri 4 .al i gned al ong the end edge 4E. Each term nal
47a to 47(?1?20(1}?%6(5“?%?}15ﬁﬁﬁ%ﬁtl&”ansm' ssion with the magnetic heads 2a to 2d
and constitutes onnecting porti.on 40 of the external. side FPC bpard 4.
The conponent inﬁ@a&eﬁ %}’erﬂ%é’ﬁgﬁcvée}‘(u VN, @ SERUGHIES %tﬁg gr@ HR Bt The

| C chip 49 perforns generatiop, of recor%ireg current, 19 NOV al02 -13

the magnetic head assembly shown in FIG. 1;




anplification of reproducing signal, and sw tching recordi ng and
reproducing to the magnetic heads 2a to 2d. The connecting portigg #0Vvohon2
the external side FPC board 4 and the connecting term nals 30a, b, 30c
and 30d fornmed in the relay FPC boards 3a to 3d are connected with an

ani sotropi c conductive tape 5 exhibiting conductivity only in the direction
of thickness |ike the above-descri bed ani sotropic conductive tape 7. The
ani sotropi c conductive tape 5 has enough.wi dth and length to conpletely
cover the connecting portion 40. A tape having a cure tenperature of about
150 C and exhibiting a certain adhesi on under heating to about 100 is
desirabl e as the Fif.s8tis applar aielv howdngapstinct@iR 6€ai aday FPAUBbardaNe)
manuf act ured by Sony Chemi cals Corporation or the |like can be used, for

instance. f.cBAfing dUMRSENBodiindit; SOt ropi ¢ conductive resin may be used
i nstead of the anisotropic conductive tape 5. FIG 6 is a plan and

sectional view s A NQ; : td i he
connecting term m_ngﬁtagg%ag@%qg&%gtggggﬁ% %TGLES&E;}%Q t@@irgl-@ﬂgg@% ?g%a Vi ew
of FIG 6 taken.a line VhI-V1., As shown in FIG 7, the connecting
term nal s %}5’3"98@859%13 q‘ité% gttiovt@iefr&g]lpl’ apped on the connecting portion
40 sandwi ching t nésot r opi c ﬁonducti Ve, t.g}ge b. The ani sotropic
conductive tape s2 ¢¥idd shevying ay vichity, of @ conechneoportion pfans  Thi s
prevents conductiaon of each connecting termnal 30a to 30d or that of the
connect i n@’%@?’lﬂlcﬁﬂd@r(ﬁperh@a@«t ernal side FPC board 4 corresponds to a
specific exanple of the "the external side-wiring nenber” of the invention.
The relay FPC  FIg.16 B avizsoshowingrastate thatthe sanneating porfaoniiof the
terns 8a to 8d correspond to a specific exanple of the "arm side-w ring
nmber" ofextémalside iR boérd andthe rblnyaPE€dicardiare condactiedve t ape 5
corresponds to a specific exanple of the "conductive adhesive nenber" of
the invention. MRI€hVEis al Becticiglaiiew sleading’thd eectibirlrsteapiniid éfotke
specific exanple of the "magnetic head" of the invention and the rotational

arm 1l corr@spebdagigoriohRMewr m Fr@m} e of the "rotational arnt of the
invention. , <A nethod of manufacturing a magnetic head assenbl y>

Description will prew 965" R4t Phatt %Togfli%goi HeiHyaast Hﬁéﬂﬁfa%tﬂﬁﬂ%eiﬂ& head

assenbly according to the embodi ment . I

8 1s a flowchart showi ng a
hod of ' ' ' . h
T ow char (HAEHeGE heal ekl AT Al 7 OH Shhaithihy SPUL R onbicdy B8O | 10
th ti | .al t f . ti i d th
mounti ng plate 1080k 9 ReXPREPETE MbReHAEVIES S Sl Y R BidsHCpr"
manufacturing the magnetic head assembly according to the embodiment

of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the invention will be described in detail below
with reference to the accompanying drawings.
<Configuration of magnetic head assembly>
First, a configuration of a magnetic head assembly that is applied
a method of wiring a magnetic head assembly according to an embodiment
of the present invention will be described.

FIG. 1 is a perspective view showing a configuration of a magnetic



relay FPC board 3a are fixed and connected sandw ching the anisotropic
conductive tape 7. Specifically, the anisotropic conductive tape 7|95N0V 2002
adhered to the connecting pad 9a with heating to below its cure
tenperature, for exanple, at 100 C and then the relay termnal 34a is
adhere to the anisotropic conductive tape 7. At this tinme, the position of
the relay termnal 34a is adjusted to face each termnal 341, 342, 343 and
344 of the relay termnal 34a (see FlGg5) and each termnal 91, 92, 93 and
94 of the connecting pad 9a by using, for exanple, a microscope. It is
possi ble to readhere the relay termnal 34a for adjusting its position 19
N 0 V 200Zhealb abserabbe 100etlatti Boapphed o onstholdi ofewliring o magoeit dicldy sets.
Subsequently, the anisotropic conductive tape 7 is pressed with heating at
a tenper atgisenly A&or&NHdTRb Can RRbEAImMHIC N TS aShidpietdt Biskh@pphlatud t s
cure tenperature{ t hereby set the anisotropic conductive tape ?. After

that, the dlbRled ALY Maeidh: athd NRCABNPCION0 R mifnRife el G

connected.” The ani sotropfl ¢ conductive tape fay be

relay terninal,.34a d C i haretQ. .

Al ternati vrgf:?/r,dlﬁﬁ 33'\?;‘[(3}%1 Pg'{p])p rﬁ’g %}Eogvglr])telh‘lg? %%%&%fgr %gﬁggle}%g ?thc%ﬁné‘éﬁ ng pad

9a, the anisotragpi g conductive,}ape '7 y, be, sandwi,che her ebet ween.

Sl ar ¢ GepkeredhoE HBCERSDedThe! asheBE head Reaib e, 0 oot dur ds

3b, 3c and 3d_.is connected to each connecting . pad of the armtips |b, 1c

and 1d. Tretadepak armnb sekatme watlp she axis ¥ p&a@h ve parabeldocthejrefiation ne

inspection terninals 33a to 33d of the relay FPC boards 3a to 3d (S 12). A

dynani ¢ crexiaofdahesmagngiichdigke centeredagilbe xotatighal pRr dstonprises amd so on

* i nspected. Specific description of the nethod of inspection is omtted.
ter conpdret iboglyt h@ dsnapmiid blockf rathtablpgngpoctddehgisa 2adiad zhringa 2

i nspection termnals 33a to 33d are cut off and renoved (S14). The armti ps

la to 1d ayithahed:isd ceritayedzPC boards 3a to 3d are sequentially attached

to the armbody 10 as shown in FIG 9 (S16). The armtips la to |Id attached

to the arm body YhebyotfaitionalGirih Xt b6RPrisestfofiP QMM tips achbmenandddol e
102 of the armtips latold. Wth the armtips lato |d are attached to

the armb reTeta) i i boar ds
ot o B rktelld SRR BEMIEE KoY ROPAIARIIEAH SO ind IRckBidof e 10

connoct | ng®BEPtio Mg OTRY e PSR 12 iR A FAT U FEAGH AReithe )y
boty 10 witle (Rl abiatiiral B oh b TR MBI, bt ifRle Dy o ™
bol ow i 1 e L JPCE e od AT el R Utk HRCip e S g
ani S0t 1 opi 0 SbrHds PPREF, T Of A AFE S 12; o 1fosi T ABERENEPiLolthoct  ng
termnals 30a to 30d is adjusted to fgce each termnal 47a to 47d of the

’mecti ngOPSHRISS & (YOMPdCHA MOLOE rtoBREer WA 8“3%$h9“(ni1§a§’6%"é? [SiECult
readhere the connecting term nals 30a to 30d because the anisotropic
conduct i verro¥jsiedsas atherpparteofitheemagnstissdighaannaratanhe Mere speeifically,
conductive tape 5 is pressed with heating at a tenperature of, for exanple,
150C, whi appleasiongbf loprrénthée thieadrivisg ceile lde wgesr driving rfoine et t he
ani sotropi c conductive tape 5. After that, the connecting portion 40 and

t he conneaqitaigng ¢heirwahtdoRdbhatin BGy aneadtioredritindhe anagnétic fielddy the

ani sotropi c conductive tape 5 may be first adhered to the connecting

term nal s mAgnétic éiduidnd t hen the connecting portion 40 is adhered thereto.
Al ternatively, in overlapping the connecting portion 40 and the connecti ng

term nals 30a toCiPhe tipfotHeSRbhRpS 1@%%%&@@@1@%%5%,% RN ched
t her ebet ween. Thus, the magnetic head assenbly 100 shown in FIG 1 is

2d are respectively mounted to face the surface and backside of the

magnetic disk. Each magnetic head 2a to 2d includes either or both of a

reproducing head comprising, for example, magnetoresistive element (so



19 N O V QU02 -x~ manufactured. <Effects of the enbodi nent> As descri bed
‘above, according to the nethod of wiring a magneti c head assenbly 01’1?1?@! 2002
enbodi ment, the connecting portion 40 of the external side FPC boar
the connecting termnals 30a to 30d of the relay FPC boards 3a to 3d are
over |l apped and fixed by the anisotropic conductive tape 5. This enables to
connect a plurality of wirings of both connecting portions in a single
step. As a result, defects in connection are reduced and connecti ng process
is simplified as conmpared to the individual connection by each wiring. This
al so prevents peeli of gold plate formdd on, for exanpie, the external
si de FPC boar@'@d\/\M’%cﬁEmﬁ@ hngrand r3a§6‘1"ﬁr€'“§/eh?ﬁdng7°m15ﬁémeorfﬂre@txﬁﬁ'tj)'?)oﬁnl on
40 of the external side FPC board 4 is connected to the connecting
term nal s 30ainductdectyes mageeticdrangdpeer. hoard 3a to 3d on the side 11 of the
arm body XO0. This enables to operate with observing the connecting
condi tion and t her efonduative patiemnsisia, Bby8¢ and figans Eaimedian thel arn tips tartal s
34a to 34d of the relay FPC boards 3a to 3d are connected to the connecting
pad of the artd byplor example] printingtfor pignalrifansmissisincbetwaei eacly magaptic heads a
result, connecting process is sinplified and defects in connection are
reduced. Furt2mno 2 of Hogwinagnekic heag asseg b 1PO RNtk a eitoh dirsuit e of ghay FPC
board 3a is attached to the armtip la, can be treated as a unit and
t her ef or e t hemagnétithiiskt gpnanatuan@nacemd iofi ghe scandyetivyeepattarns Baetd frpiarg t he
connecting termnal 40 of the external side FPC 19 NOV 2902 -1s board 4
and t he connezannegtetdo fiien aiagnginheasis3itoo?d and thecother ems &dendito Bwe aon3d,
t he ani sotropic conductive tape 5 is heated to, for exanple, 100G to
orarily fhodytte respentively. irgur rslayi FRC baards i@, Bhe3aanthdd arenprovidediared s 30a
to 30d. This prevents a deviation of the relative position of both
connect i ng poside ohshda@rorlkodyohdlapdconeeendfof tthe: relay FIC dvardscdmdacld \aeet ape
5. Although the present invention has been described by sone enbodi nents
and exanpl es,conhected et eonductivagatiemsiBadg 8dgn threbaser @fdbe agn dpbdditoeiet s and
exanpl es but can be variously nodified. For exanple, in FIG 1, as an
al ternative ttheusthayends of thearelayPcPEoands 3a)to 39, argccoanelcted to taneextermalict i ve
patterns 8a, 8b, 8c and 8d nay be fornmed to extend to the side 11 of the
arm body 10 #ide BBChoardés the externabside EPCrigpasd Ardooprises efcopnecting rartion  si de
FPC board 4 to its one end. In this case, the anisotropic conductive tape 5
can be used. 4fhe hassanaecist tatha telaysFRG\PoBls 3a tordd alonerendiard pidsanesteoy e,
according to a magneti c head assenbly and nmet hods of w ring and
manuf act ur i ngtttedesbietaosonnret tp thapentioh Fireuts aldhaetherggdportions of the
external side-wiring nmenber and of the arm side-wiring nenber are
over | apped and conrﬁ%@t EdS P‘FTSB?QS'UﬁcYLﬁW PW’HQ!?e%*NF@-"ﬁM@‘F afAiPnda. The
ani sotropic conductivity in is easy to connect as
conpared to @AMisigrs Eahmeafepr?@adfm%el%?oa 8%1"6??' i Bl*h'P'ﬂ’?Fa dor gxample,
connecting portions _are overl apped on a predeterm ned exterior surface of
@: ot ati onaboyt MOSTRM;aRd infixad adneying: Rlatg 101 85§B‘?§}?'Pﬂj‘"¥ WSUE'@(‘IR@&I ng
condition and therefore reduce defects in connection 2009 - 19
Accor di ng t o MEMReHEPNErens 'F‘l‘%'%gﬁﬁ‘ﬂﬂ@tq"@cﬂ%d'rﬁ%mp?g Bfat‘% 4@ '~°nf) i on,
the external side-wring nber and a plurality of armside-wring nenbers
are connect ede the Qo%‘?'ﬂéld@ %fttﬁf) a'"f'ﬁlps1%ﬁﬁ‘¥.')lt%§‘ec %" m gpendP thieyeb AempeHating

wor kabi lity. L
hole 102. To the bottom side of the long plate 103 of the opposite side of the

mounting plate 101, almost cuboid shaped slider 20a is fixed. At an end face of
the slider 20a, the magnetic head 2a is formed. A head terminal 25a consisted of
four terminals 201, 202, 203 and 204 for signal input and output to the magnetic

head 2a is formed on the top or end face of the slider 20a of FIG. 2.



According to a nethod of wiring a nagnetic head assenbly of the invention,
"the conductive pattern forms the arm side-wiring nenber and the rel a@/\pﬁa%
are connected with a conductive adhesi ve nenber havi ng ani sotropi 01\* Uy 2002
conductivity. This enables to further sinplify the connecting process.
According to a magnetic head assenbly and a nethod of manufacturing the
sane of the invention, a predeterm ned inspection with the inspection
termnal of the armside-wiring nenber for a nagnetic head is perfornmed

bef ore connecting the external side-wiring nmenber and the arm side-wring
nmenber. After that, the inspection termnal |s repoved formthe arm .

si de-wi ri ng menber Onalbedop égﬁ?qe °fttH%?‘2ﬂQaP P'leyh?f"féggré&ﬁéﬂ e gondueliys | v

i nspected in fabricating a nmagnetic head assenbly. Separation and renopval

of the inspepettesn Gacsonsigtad of femWinRgsH 1n82; 82 angd ﬁ%ﬁ&qﬁm@wd%\yemtﬁaa@ in a
magnetic di sk apparatus, for exanple. Cbvious|ly many nodificati ons and

vari ati ons ofs fofraeghr 5@ mr 'ﬂgﬁ\ﬁénﬁo{%ﬁfaﬁhé Gopdustive dattarn: §rparg ¢pinested acthghove
teachings. It is therefore to be understood that within the scope of the
appended cl ateiminafe20hie20# af thahead teinipali 28adinohreaand afethenlang plate 103,
specifically described. .19 ND~ 200Z -20 What is claimed is: 1. A nethod
of wiring a resgaetively. hEedcansyetive Battery Ba gxignds taward tha mapatingoriata Hg1 gn
magnetic head, for electrically connecting the magnetic head to an external
circuit provithedangplets 38 aRd bends aprsoxigetely afrmrighirangle jyst baforeo@asbimgrtosi ng
the steps of providing an armside-wiring nmenber, one end is electrically
connect ed t othehsoustingeplpte Hehd Thedanded wonductive daigen 82 thensreashaadetthag
portion, on the rotational armpreparing an external side-wring nmenber,
‘e end i s codesndalece af ghe Heounkingrplate 107 and tcoanerts e avcernecting pask 9a
second connecting portion and electrically connecting the armside-wring
menber and tfegmestthareen. si de-wiring nenber by overl apping the first

connecting portion_and the second connecting gorti_on w th a predeterm ned
conducti ve The arm tips 1b to 1d are fabricated substantially similar to the arm tip 1a.

However, as shown in FIG. 1, the arm tip 1b of the second step from the top
comprises the magnetic head 2b on its top face and the conductive pattern 8b on
its bottom face. Similarly, the arm tip 1d of the fourth step from the top comprises
the magnetic head 2d on its top face and the conductive pattern 8d on its bottom
face. On the other hand, the arm tip 1c of the third step from the top comprises the
magnetic head 2c¢ on its bottom face and the conductive pattern 8e on its top face.
‘ FIG. 3 shows the whole shape of the relay FPC board 3a. The relay FPC
board 3a is formed of a flexible and long shaped base 35a made of polyimide and
four wirings 36a formed thereon, for instance. A relay terminal 34a consisted of
four terminals 341, 342, 343 and 344, which correspond to four wirings 36a, is

formed at an end of the relay FPC board



adhesi ve nenber in between, on the rotational arm wherein the conductive
adhesi ve nenber has anisotropic conductivity in a direction of overl apping
of the first and the second connecting portions. 2. A nethod of Wi§i #2002
mmagneti ¢ head assenbly according to claim1l, wherein in the case where the
rotational armnmounts a plurality of magnetic heads a plurality of the
armside-wiring nenbers is provided " 9 NOY 200t -21 corresponding to the
plurality of magnetic heads, respectivggy and the first connecting portions
of the plurality of armside-wring nenbers and the second connecting
portion of the external side-wiring menber are connected in a single step

in the congeet ithg lehgibudihal dirgetioad o cordctiGigtegngl 80a feocbrateeeiny v
according to claim1l, wherein in the case where the rotational arm

COMPI i SeS iR GktokAalBM FPE bfrd A8 Toirfiod 7 hpithith IR LAD End P00y

supporting the armtip, the first connecting portions an the secon

connect| NGROLLSMERC SN BPRGTLA0 OGN kel NoTRENASEIICRG P

4. A nmeth nmagne accor |ng
sher o e SSARFSBATD el T ol SIS ot iR 2
Lo Al M Y Speation (brminal 355 8 Tormet ab the Oher side of the re1ay tormisal ©
34a sandwiching the connecting terminal 30a of the relay FPC board 3a.
The inspection terminal 33a is used for inspecting the magnetic
' head 3a or the like before connecting the relay FPC board 3a to the
external side FPC board 4. After later-described inspection of the
magnetic head 3a, the inspection terminal 33a is cut in the part indicated
by a chain line C in FIG. 3 and separated from the relay FPC board 3a. As
a result, the connecting terminal 30a is positioned at an end of the relay
FPC board 3a.
The structures of the other relay FPC boards 3b, 3c and 3d are
similar to that of the relay FPC board 3a so the illustration and the
. description thereof are omitted.
FIG. 4 is a sectional view taken along line IV-IV of FIG. 3 for
describing the connecting condition of the relay FPC board 3a and the
connecting pad 9a of the arm tip 1la. The connecting pad 9a formed on a
side of the mounting plate 101 of the arm tip la is consisted of four
terminals 91, 92, 93 and 94, each connected to the wirings 81, 82, 83 and 84
(see FIG. 2) of the conductive pattern 8. The terminals 91, 92, 93 and 94

of the connecting pad 9a are spaced same apart as the terminals 341, 342,

343 and 344 of the relay terminal 34a. For the connection of the relay



the conductive adhesive menber is heated to a tenperature higher than that
al l owi ng the conductive adhesive nmenmber to be conpletely set in the ste
curing. 6. A nethod of wiring a magnetic head assenbly accordlng1ﬂoN8Na%M2
5, wherein a step of heating the conductive adhesive nenber at a 1 9 NO
Y 2002 -22 tenperature |ower than that allow ng the conductive adhesive
menber to be conpletely set is perforned before the step o curing. 7. A
met hod of wiring a magnetic head assenpyy according to claim1, wherein an
adhesi ve tape made of anisotropic conductive resin is used as the
conductive adhesive nenber. 8. A nethod of wiring a nmagnetic head assenbly

accor di ng tePméhall BYa, ofley eklaya FPLs beadlB2shué thedeoiectitigs phtloPaCan
conductive resin is used as the conducti ve adhesi ve nenber. 9. A nethod of

Wiring a rpgeRbicl@AAREVE s 'ﬁ%&déibi‘ﬁniébtfdp@é Bbiducied ?ésﬂnahfi\hﬁgi bl e

printed circuit board is used as the external Side-wiring nenb

e or sor BhALBAy Ay Db e MR RRCAHiNRRE 2 TR, tmmmvar%m ein the

armside-wirin rises a wring pattern nade of a conduc
Connect i ngelHie earml%{] kL a@%*’ﬂ%&oﬁh@c@s’igmﬁ' <Srso AhPree] tdpfE e %a' g
Compr i si ndeEmRRnS4T COuatiansb BRgoaHwaHbLes AGROPRLG e %«?tk&?‘ fatie 5&23”
board and btetgvevez\nn.rl ng pattern with a predeterm ned conductive
A tape having a cure temperature of about 150°C and exhibiting a
. certain adhesion with heating to about 100 C is desirable as the
anisotropic conductive tape 7. Specifically, CP series (product name)
manufactured by Sony Chemicals Corporation or the like is used. A paste
adhesive of anisotropic conductive resin may be used instead of the
anisotropic conductive tape 7. The anisotropic conductive tape 7 has
conductivity only to the direction of thickness. This prevents conduction
of each terminal of the relay terminal 34a or that of the connecting pad 9a.
FIG. 5 is an enlarged plan view showing part of the external side
. FPC board 4. A number of wirings 44 formed on a flexible base 45 made of,
for example, polyimide for signal transmission with the magnetic heads 2a
to 2d forms the external side FPC board 4. Each wiring 44 extends to an
end edge 4E of the external side FPC board 4 and terminals 47a, 47b, 47c¢
and 47d of the end of the wirings 44 are aligned along the end edge 4E.
Each terminal 47a to 47d is used for signal transmission with the magnetic
heads 2a to 2d and constitutes the connecting portion 40 of the external

side FPC board 4. The component indicated by reference numeral 49 in

FIG. 5is IC chip. The IC chip 49 performs generation of recording current,



~ g Nov Q2 -23 adhesive nenber in between, wherein the conductive adhesive
menber has ani sotropi c conductivity in the direction of overlapping. 12. A
met hod of wiring a nmagnetic head assenbly according to claim 10, ﬂgﬁﬂgLQQ?z
flexible printed circuit board is used as the relay board. 13. At

manuf acturi ng a magneti c head assenbly having a rotational arm nounting a
magneti ¢ head, the nethod conprising a step of wiring for electrically
connecting the a magnetic head and an, éternal circuit, wherein the step is
performed with the nmethod of wiring a imagnetic head assenbly according to
claiml. 14. A nethod of manufacturing a nmagnetic head assenbly according

to claimlgnplifRhfiol 26F | AGREEHEAR (REAADAland Bivdithiige @Bcdrdndr Bind
side-wring 1r?errber. 15. A et hod1 gf ngnuf’ac% uring a ir:lg%net(i:g he%d assenbly

accordi ng jQ. aaéi;;ﬁ%,thg%ég?&igﬂmdg 8l pgogbefore the step of wiring, the

steps of: perrorming a pre erm ned 1 nspection of the magnetic head with

iag o1 el 1noPehle R AALAF phoh o B e et e RS Sy 0P
predeter rrit %dcclnnns c(iafﬁltgl 8er{"mina}s9 BHg,V 36@,O§0c and 30d formed in the relay FPC
boards 3a to 3d are connected with an anisotropic conductive tape 5
exhibiting conductivity only in the direction of thickness like the
above-described anisotropic conductive tape 7. The anisotropic conductive
. tape 5 has enough width and length to completely cover the connecting
portion 40. A tape having a cure temperature of about 150C and
exhibiting a certain adhesion under heating to about 100°C is desirable as
the anisotropic conductive tape 5. CP series (product name) manufactured
by Sony Chemicals Corporation or the like can be used, for instance. A
paste adhesive of anisotropic conductive resin may be used instead of the
anisotropic conductive tape 5.
FIG. 6 is a plan and sectional view showing the state that the
. connecting portion 40 and the connecting terminals 30a to 30d are
overlapped. FIG. 7 is a sectional view of FIG. 6 taken along line VII-VII,
As shown in FIG. 7, the connecting terminals 30a to 30d are respectively
overlapped on the connecting portion 40 sandwiching the anisotropic
conductive tape 5. The anisotropic conductive tape 5 has conductivity only
to the direction of thickness. This prevents conduction of each connecting
terminal 30a to 30d or that of the connecting portion 40.

The external side FPC board 4 corresponds to a specific example of

the “the external side-wiring member” of the invention. The relay FPC



-24 16. A magnetic head assenbly conprising: a nagnetic head a rotational
arm nounting the nmagnetic head an arm side-wiring nenber, one end is

el ectrically connected to the magnetic head and the other end haage\mw %02
connecting portion, provided on the rotational arm and an external
side-wiring nenber, one end is able to electrically connected to an
external circuit provided separately formthe rotational arm and the other
end has a second connecting portion, m@grein the first connecting portion
of the armside-wiring nenber and the Second connecting portion of the

ext er nal S|de mnrlng menber are overlapped with a predeterm ned conductive

adhesi ve :ﬁa\éb N$q aaﬂicP‘Qhé Ownqlﬁaoetﬁ&yfﬁsvswt&%fdw@mem 't%CE\r icall'y
Cc a

connect ed to each other on the rotation arm 17. A nagnetic head

nbl 6,« :
conpr sés%ég%ﬂ' Adahdhig B ke %@e;s‘?%%néﬂﬁsf‘&'é%%?ﬁr 146 RS, HERton. o
rot ati onal gharela board ectri connectlra%the W ring pattern
o]

and t he ef"é‘ ﬁeaﬂﬁo TP 1% c l\XﬁeE en ffhceo s 30 422 fBeEHE Wi ri ng
attern are overl e det erm ned o] ctive adhes] menber
an ng anﬁé‘@mﬁiﬁl gﬁ 6%‘5‘?‘2”‘{%/5‘& Resige wem %'?ld)r}éhj’édpﬁ’?@'élppy Mﬁfﬁ@&?’éd to
each other. .A AA.AAUAQA A . AAAAA_.AT.A.AU AL AL A
CAA LA A the. midgpetig\ireads |39 to 2d correspond to a specific example of the
zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca]c: aU] c: a] ca] ca] ca]ca] ca]ca]c
a] ca] ca] c4mgneticdadal] afdhedphvehtiahanal theuraRatibivhlain vomteggords/ to azupkf a\
W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]ca]cal]ca]ca]ca]ca]ca
] ca] cal] capeéifiealxaaipialofahe drotatiohal arm) bf CHelfdvention:+++. 0222" 2( 2r 2224a4{ up
\ W ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] Q@ﬂﬁﬂtﬁ@%@h@&l&&hﬁﬁiﬁ%a@% 6146d h8d@ assembly>
; 1 >g>???ACEEECQOJ{ LLLLL8MVMNNPYPP} xsni'd_Z] c] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca

L] o8] ob] ob] ot onf CEPRPHRRRPL RIS SR AnprTRod of manyfctyring & 41 cay
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conductive tape 7. Specifically, the anisotropic conductive tape 7 is

adhered to the connecting pad 9a with heating to below its cure
temperature, for example, at 100C and then the relay terminal 34a is
adhere to the anisotropic conductive tape 7. At this time, the position of
the relay terminal 34a is adjusted to face each terminal 341, 342, 343 and
344 of the relay terminal 34a (see FIG. 5) and each terminal 91, 92, 93 and
94 of the connecting pad 9a by using, for example, a microscope. It is

possible to readhere the relay terminal 34a for adjusting its position
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heating at a temperature of, for example, 150C, which is slightly higher
than its cure temperature, thereby set the anisotropic conductive tape 7.
After that, the relay terminal 34a and the connecting pad 9a are fixed and
connected. The anisotropic conductive tape 7 may be first adhered to the
relay terminal 34a and then adhere the connecting pad 9a thereto.
Alternatively, in overlapping the relay terminal 34a and the connecting
pad 9a, the anisotropic conductive tape 7 may be sandwiched therebetween.

Similar to the above-described method, each terminal of relay FPC
boards 3b, 3¢ and 3d is connected to each connecting pad of the arm tips 1b,
lc and 1d.

The magnetic heads 2a to 2d are respectively inspected with the
inspection terminals 33a to 33d of the relay FPC boards 3a to 3d (S12). A
dynamic characteristic with use of a magnetic disk, MR resistance and so
‘ on are inspected. Specific description of the method of inspection is

omitted. After completing the inspection of the magnetic heads 2a to 2d,
the inspection terminals 33a to 33d are cut off and removed (S14).

The arm tips 1a to 1d attached the relay FPC boards 3a to 3d are
sequentially attached to the arm body 10 as shown in FIG. 9 (S16). The
arm tips la to 1d attached to the arm body 10 by fitting fixtures (not
shown) to each mounting hole 102 of the arm tips 1a to 1d. With the arm
tips la to 1d are attached to the arm body 10, each connecting portion 30a

to 30d of the relay FPC boards 3a to 3d reaches to a side 11 of the arm body
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h& ()-Z 104]| 4] As shown in FIG. 1, the relay FPC boards 3a to 3d are connected to the
connecting portion 40 of the external side FPC board 4 (S18). Specifically, first, the
external side FPC board 4 is adhered to the side 11 of the arm body 10 with the
connecting portion 40 turned outside. The anisotropic conductive tape 5 is adhered
to the connecting portion 40 with heating to below its cure temperature, for
example, at 100°C and then the connecting terminals 30a to 30d of the relay FPC
. boards 3a to 3d are adhere to the anisotropic conductive tape 5. At this time, the
position of the connecting terminals 30a to 30d is adjusted to face each terminal
47a to 47d of the connecting portion 40 and each terminal 30a to 30d. It is possibie
to readhere the connecting terminals 30a to 30d because the anisotropic
conductive tape 5 incompletely sets. Subsequently, the anisotropic conductive tape
5 is pressed with heating at a temperature of, for example, 150°C, which is slightly
higher than its cure temperature, thereby set the anisotropic conductive tape 5.
After that, the connecting portion 40 and the connecting terminals 30a to 30d are
fixed and connected.
. The anisotropic conductive tape 5 may be first adhered to the connecting
terminals 30a to 30d and then the connecting portion 40 is adhered thereto.
Alternatively, in overlapping the connecting portion 40 and the connecting terminals

30a to 30d, the anisotropic conductive tape 5 may be sandwiched therebetween.

Thus, the magnetic head assembly 100 shown in FIG. 1 is
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manufactured.
<Effects of the embodiment>

As described above, according to the method of wiring a magnetic
head assembly of this embodiment, the connecting portion 40 of the
external side FPC board 4 and the connecting terminals 30a to 30d of the
relay FPC boards 3a to 3d are overlapped and fixed by the anisotropic
conductive tape 5. This enables to connect a plurality of wirings of both
connecting portions in a single step. As a result, defects in connection are
reduced and connecting process is simplified as compared to the individual
connection by each wiring. This also prevents peeling of gold plate formed
on, for example, the external side FPC board 4 without using ultrasonic
welding. The connecting portion 40 of the external side FPC board 4 is
connected to the connecting terminals 30a to 30d of the relay FPC board 3a
to 3d on the side 11 of the arm body 10. This enables to operate with
observing the connecting condition and therefore the workability is
’ improved.

The relay terminals 34a to 34d of the relay FPC boards 3a to 3d
are connected to the connecting pad of the arm tips la to 1d with the
anisotropic conductive tape 7. As a result, connecting process is simplified
and defects in connection are reduced. Further, as shown in FIG. 2, the
component, which is the relay FPC board 3a is attached to the arm tip 1a,
can be treated as a unit and therefore the workability in manufacturing is

improved.

In overlapping the connecting terminal 40 of the external side FPC
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board 4 and the connecting terminals 30a to 30d of the relay FPC boards 3a
to 3d, the anisotropic conductive tape 5 is heated to, for example, 100C to
temporarily fix the connecting terminal 40 and the connecting terminals
30a to 30d. This prevents a deviation of the relative position of both
connecting portions before complete set of the anisotropic conductive tape
b.
Although the present invention has been described by some
. embodiments and examples, the invention is not limited to the foregoing
embodiments and examples but can be variously modified. For example,
in FIG. 1, as an alternative to using the relay FPC boards 3a, 3b, 3c and 3d,
the conductive patterns 8a, 8b, 8c and 8d may be formed to extend to the
side 11 of the arm body 10 and be connected the connecting portion 40 of
the external side FPC board 4 to its one end. In this case, the anisotropic
conductive tape 5 can be used. The number of arm tips may be unlimited.
As described above, according to a magnetic head assembly and
. methods of wiring and manufacturing the same of the invention, the
connecting portions of the external side-wiring member and of the arm
side-wiring member are overlapped and connected with a conductive
adhesive member having anisotropic conductivity in between. As a result,
it is easy to connect as compared to ultrasonic welding or solder fusion, for
instance. The connecting portions are overlapped on a predetermined
exterior surface of the rotational arm. This enables to operate with

observing the connecting condition and therefore reduce defects in

connection.
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According to a method of wiring a magnetic head assembly of the
invention, the external side-wiring member and a plurality of arm
side-wiring members are connected in a single step. This enables to
further improve the workability.

According to a method of wiring a magnetic head assembly of the
invention, the conductive pattern forms the arm side-wiring member and
the relay board are connected with a conductive adhesive member having
anisotropic conductivity. This enables to further simplify the connecting
process.

According to a magnetic head assembly and a method of
manufacturing the same of the invention, a predetermined inspection with
the inspection terminal of the arm side-wiring member for a magnetic head
is performed before connecting the external side-wiring member and the
arm side-wiring member. After that, the inspection terminal is removed
form the arm side-wiring member. As a result, the quality of a magnetic
. head is easily inspected in fabricating a magnetic head assembly.

Separation and removal of the inspection terminal from the arm
side-wiring member saves space in a magnetic disk apparatus, for example.

Obviously many modifications and variations of the present
invention are possible in the light of the above teachings. It is therefore to
be understood that within the scope of the appended claims the invention

may be practiced otherwise than as specifically described.
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What is claimed is:

1. A method of wiring a magnetic head assembly having a rotational
arm mounting a magnetic head, for electrically connecting the magnetic
head to an external circuit provided separately form the rotational arm, the
method comprising the steps of;
providing an arm side-wiring member, one end is electrically
‘ connected to the magnetic head and the other end has a first connecting
portion, on the rotational arm;
preparing an external side-wiring member, 01\1e end is connectable
to the external circuit and the other end has a second connecting portion;
and
electrically connecting the arm side-wiring member and the
external side-wiring member by overlapping the first connecting portion
and the second connecting portion with a predetermined conductive
. adhesive member in between, on the rotational arm,
wherein the conductive adhesive member has anisotropic

conductivity in a direction of overlapping of the first and the second

connecting portions.

2. A method of wiring a magnetic head assembly according to claim 1,
wherein in the case where the rotational arm mounts a plurality of
magnetic heads;

a plurality of the arm-side-wiring members 1is provided



10B F& 10% h& ()-: ,f10% h& ()- " 10% h& ()-! Xf &10%hxh& ()- !10% hé& () -
@.0% h& () - uu&pvvvOnaBVB70 10B 3& 10% h& ()- 1& 10% h& ()- /S10% h& () -
-110% h& () -3+ 10% h& ()-! () - &10%hHh& () - Ov-wwwwwwxbCO 10B3S! 1094 BENON- 2802
S10% h& ()-1-10%h& ()-, & 10% h& ()- 10 h 10 h 10 h 6F10% hé& () -
X" yAyyyyzaBbC0 10B , #@0% h& ()-3& 10% h& ()- !'10% h& ()-0 Y-10% h& ()- F
10% h&' ()- ! NS&L0%mhnh& ()-zzzzF{[{{aBbCO 10B3:!10% h& ()- /10% h& () -
-110% h& ()- | +S10% h& ()-!:S)10% h[h&'oﬂg).- F98 10% h&' ()-{{{)|*| +|, | 9] >| bCO
10BY10% U& ()-&10% U& ()- 10 h 10 h 1 K :£10% h& ()- 710% h& ()- 59! 10%
h& ()->[|]}G}~dBbCO

corresponding to the plurality of magnetic heads, respectively; and

the first connecting portions of the plurality of arm side-wiring
members and the second connecting portion of the external side-wiring

member are connected in a single step in the connecting step.

3. A method of wiring a magnetic head assembly according

to claim 1, wherein in the case where the rotational arm comprises an arm

. tip mounting the magnetic head and a rotatable arm body supporting the
arm tip, the first connecting portions and the second connecting portion are

overlapped on the arm body in the connecting step.

4. A method of wiring a magnetic head assembly according to claim 1,
wherein the connecting step includes a step of curing of the conductive

adhesive member.

. 5. A method of wiring a magnetic head assembly according to claim 4,
wherein;
the conductive adhesive member is thermosetting; and
the conductive adhesive member is heated to a temperature higher
than that allowing the conductive adhesive member to be completely set in

the step of curing.

6. A method of wiring a magnetic head assembly according to claim 5,

wherein a step of heating the conductive adhesive member at a
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temperature lower than that allowing the conductive adhesive member to

be completely set is performed before the step of curing.

7. A method of wiring a magnetic head assembly according to claim 1,
wherein an adhesive tape made of anisotropic conductive resin is used as

the conductive adhesive member.

. 8. A method of wiring a magnetic head assembly according to claim 1,
wherein a paste adhesive made of anisotropic conductive resin is used as

the conductive adhesive member.

9. A method of wiring a magnetic head assembly according to claim 1,
wherein a flexible printed circuit board is used as the external side-wiring

member.

. 10. A method of wiring a magnetic head assembly according to claim 1,
wherein the arm side*wiring member comprises a wiring pattern made of a
conductive material formed on the rotational arm and a relay board for
electrically connecting the wiring pattern and the external side-wiring

member.

11. A method of wiring a magnetic head assembly according to claim
10, further comprising a step of overlapping and electrically connecting the

relay board and the wiring pattern with a predetermined conductive
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wherein the conductive adhesive member has anisotropic

conductivity in the direction of overlapping.

12. A method of wiring a magnetic head assembly according to claim

10, wherein a flexible printed circuit board is used as the relay board.

. 13. A method of manufacturing a magnetic head assembly having a
rotational arm mounting a magnetic head, the method comprising a step of
wiring for electrically connecting the a magnetic head and an external
circuit,

wherein the step is performed with the method of wiring a

magnetic head assembly according to claim 1.

14. A method of manufacturing a magnetic head assembly according
. to claim 13, wherein an inspection terminal is provided on the arm

side-wiring member.

15. A method of manufacturing a magnetic head assembly according

to claim 14, further comprising, before the step of wiring, the steps of:
performing a predetermined inspection of the magnetic head with

use of the inspection terminal of the arm side-wiring member; and
removing the inspection terminal from the arm side-wiring

member after the predetermined inspection.
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16. A magnetic head assembly comprising:
a magnetic head;
a rotational arm mounting the magnetic head;
an arm side-wiring member, one end is electrically connected to
the magnetic head and the other end has a first connecting portion,
provided on the rotational arm; and
. an external side-wiring member, one end is able to electrically
connected to an external circuit provided separately form the rotational
arm and the other end has a second connecting portion,
wherein the first connecting portion of the arm side-wiring
member and the second connecting portion of the external side-wiring
member are overlapped with a predetermined conductive adhesive member

having anisotropic conductivity in between and electrically connected to

each other on the rotational arm.

17. A magnetic head assembly according to claim 16, wherein the arm
side-wiring member comprises a wiring pattern made of a conductive
material formed on the rotational arm and a relay board electrically
connecting the wiring pattern and the external side-wiring member,
wherein the relay board and the wiring pattern are overlapped with a
predetermined conductive adhesive member having anisotropic

conductivity in between and electrically connected to each other.



