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DI SK DRI VE Det ai | ed Descri ption of the Invention Field of the invention /-
. The present invention relates to a disk drive, particularly a
"magnetic-di sk drive, a carriage wunit constituting the actuator of the
magnetic-disk drive, and a flexible printéd circuit (FPC) cable

attached to the carriage unit. More particularly, the invention rel ates

to an FPC cabl e RI{ERIBIE (PRINTED OIRCUSTheARLE) deARRTAGE bNON, WAkD a pad

form ng portion on which head pads aéjg E(o??griq’ﬁand a devi ce nounting portion
on.whi ch el ectronic devices are noun §5aRdRat is excellent in noise

resi sting predperited Deswd botion ngf coke, Investioni ¢ device protection
property, ROWAtY rlﬂf‘{pr%aﬂ'&\}é'ﬂt}’i&‘? a carriage, and nmintenance. Background
art r that '

An actuato I's provided in magnetic-disk drives has a
carriage unit andhe voPEesest| Awventicpcvrelatpfe cBPri dge Mk Hivide.,
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"becom ng higher in density every year. |In pagnetic- k drives having four

or five 2.5 i#e%tc8. MAUNLIRGNBPFELICR W YhdGHHt &lettanish, deyiers m¥e

conponent s mdug tled | adctartesi ©f eRealllehtesimntoHE eablies ihgc Poperty,

unnegl i gi bl e, n,order to reali Zj; | ow noi"s% t.here i s, a pneed to(%at t he
?C ic e i0n proper

nmounting pG&H &%:té"frlé“gprgg ri fFeretron vice protec Ly,

mounting operability to a carriage, and maintenance.
Background art _
An actuator that is provided in magnetic-disk drives
has a carriage unit and a voice coil motor (VCM). The
carriage unit has a magnetic head mounted thereon "and is
rotatable over a desired track on the surface of a magnetic
disk, and the VCM drives this carriage unit to rotate. The
' head-gide end portion of an FPC cable for data transmission
is attached to a carriage constituting the carriage wunit,
and the head wires from the magnetic head are bonded to the
head pad formed on the head-side end portion of the FPC
cable. The input/output-side (I/0O-side) end portion of the
FPC cable is connected to an interface board provided on the
bottom surface of the housing of a magnetic-disk drive.
Magnetic-disk drives are becoming higher in density every
yeaf. In magnetic'-disk drives having four or five 2.5-in
or 3.5-in magnetic disks mounted thereon, even noise
components due to inductances of head wires and FPC cables
become unnegligible. In order to realize low noise, there
| is a need to get the mounting position of a preamplifier



2 chip, phich anplifies the data read out froma nmagnetic head, closer to
a magnetic head, that is, there is a need to nount the preanplifier chip on
t he head-side end portion of the FPC cable. Problens to be solved by the

i nvention However, if a preanplifier chip is nounted on the head-side
end portion of an FPC cable, the pad form i@g portion for form ng head pads
w || becone narrower and therefore the head pad and the spaci ng between

‘head p?ds V\blléipbeml‘?”%h gfﬁ?seaeemﬁ/ad iead |bu@?°ﬁ¥f§t& dtbffmaghét&e
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‘Wi res beco Ié A gd, also a wire froma certain head and a wire from

anot her head heed t o ¢ross each ot her, and an angle at which a-head wire is
pul | ed out Bfolhlensetoube andvedebinibel apyeptionAs a consequence, head

wire durability bgsReperWorse. %Q%h@qlflgﬁ}eréﬁiﬁn é)e‘%r@i’ﬁﬁ:ed on the
conpl i cat ed, and_mai nt enance j s reduced. Parti cul arI y, in the case where
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rear surface of a pad formng portio |ng a e- sl "FPC or

cerani ¢ sutRddkEton; nifj apheppexseonise hendingc é@steW1QY%c‘éﬂeh°Hd

‘higher. | mestdli biiges Sitaceneh@Cigade C dgel C@&muﬁa'@ﬂfuﬁﬁnQVQﬁﬂﬂ | iviens, pare
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increase e wiring of head wires becomes
complicated, also a wire from a certain head and a wire from
another head need to cross each other, and an angle at which

a head wire is pulled out of a wire tube must be made

larger. As a consequence, head wire durability becomes
worse, bonding operation becomes complicated, and
maintenance is reduced. Particularly, in the case where a

magnetic head equipped with a magnetoresistive (MR) sensor
for reading out data and a thin-film device for recording
data is employed, four head wires extend from a single
magnetic head and therefore the. number of hea'd. pads is
increased and also the preamplifier chip is increased in
size, so that the aforementioned problems become
conspicuous. ' '

Also, although there are cases where a preamplifier
chip is mounted on the rear surface of a pad fornming pbrtion
by employing a double-sided FPC or a ceramic substrate, in
either case the manufacturing cost will become higher. In
addition, since electronic devices, such as. preamplifiers,
are attached to a rotatable carriage, the protection of



.3 these selectronic devices nust also be taken into

_consi derati on. The present invention has been nade in order to solve
conventional problens such as this, and an object of the inventionis to
"provi de an FPC cable which is excellent in noise resisting property,
manuf acturing cost, protection property 8f nounted el ectronic devices,
nounting operability to a carriage, and naintenance. Anot her object of

‘the inventids t QIUOWERI& CaldVALSs Unigh,thi CR1isy, exggl | eBbkbA  into
manuf acturing cost, . head wre durability, nounting operability around
‘head Wi r eCONETHpi P enance. Still another object of the invention is

.to provide a nmagngié Cprébsktdinvendiiosh Hars dedn egadewiaosirdeyd towsodiae
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| ocat ed i nisi demanuf¥tthrinki s caatr,angessdt , wiae emhearaddldrity,i n mouseing
resisting o L Low na h nts_in the. | operagpihity
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mount i Ng PRitdONaRL G PWAMIIE dr &Ll £001 8T LR Qfnd hEowPaosak! &in Ahsea
the FPC cable is eqqggged mntT a sgacer ichis formed with a cavity for
storing an FHEERGRT endedlepnigigrcrifentpdn the maintenance of “the

carriage unit.
Summary of the invention

In a flexible printed circuit (FPC) cable of the
present invention for achieving the aforementioned objects,
a pad forming portion is provided on one end portion of a
patterned surface of the FPC cable. Also, a device mounting
portion which has an electronic device mounted thereon is
provided on a portion of the patterned surface adjacent to
the pad ’forming'jportion. In addition, the head-side end
portion of the FPC cable is formed by folding back the pad
forming portion so that a rear surface of the patterned
surface 1is located inside. With this arfangement, an
enhancement 1in noise resisting property, low cost, and
enhancements in the mounting operability to the carriage and
maintenance are achieved. ’

Also, in another FPC cable of the present invention,
the pad forming portion and the device mounting portion are
provided on one end portion of the FPC cable. Also, the FPC
cable is equipped with a spacer which is formed with a
cavity for storing an electronic device. In addition, the



‘the FPC cabFRI2FHRP eliy'CacPPRYThg W cdsfaiznp

4 head-side end portion of the FPC cable is constituted by engaging the
spacer with a main body of the FPC cable so that the electronic device is
stored in the cavity and that the device protecting surface adheres closely
to the device nmounting portion. Wth this arrangenent, an enhancenent in
the protection property of the electronic device is achieved. In
addition, in a carriage unit of the present invention, the aforenentioned
head- si de eme,@osi&an &g t BerEREnCabf e tok thBCPIRSAR! | BV it i t B?hed
to a carriage angd a head wre is connected.to th pa% ﬁ§%;1ng portion o
afce sFPR
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.Moreover, a disk'drive of the present invention constitutes the actuator by
“enpl oyi ng t¥HePE#VRLnenti oned carriage unit, thereby achieving conpability

of low cost a]pd Ihm/ taaa&&iibhed-d@tp aapoicm-rarwyealdamm esthangigaenpré8ehhie
mai nt enance, of the carriage pnit. ef erred enbodiment i, gur e a
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This actuator _has a carriage unit 10 fitted on a stationary shaft (an
axis of maintenance.

Furthermore, in another carriage unit of the present
invention, the wire tubes which covers head wires extend to
the pad forming portion of the FPC cable in non-parallel to
each other, thereby achieving low cost, and enhancements in
the mounting operability around head wires and maintenance. -

Moreover, a disk drive of the present invention
constitutes the actuator by employing the aforementioned
carriage unit, thereby achieving compability of low cost and
low transmitted-data noise and also an enhancement in the
maintenance of the carriage unit.

Preferred embodiment

Figure 1 is a perspective view showing the rough
constitution of a magnetic-disk drive according to an
embodiment of the present invention. The magnetic-disk
drive shown in Figure 1 houses into a housing 8 a magnetic
disk 6 which is a data\storage medium, a spindle motor 7 for
driving the magnetic disk 6 to rotate, and an actuator for
moving a magnetic head 3 to a desired access position on the
surface of the magnetic disk 6.  This actuator has a
carriage unit 10 fitted on a stationary shaft (an axis of



S rotatign) 4 so as to be free to rotate and a voice coil nmotor (VCM
‘provided interiorly of a yoke 5 for rotating the carriage unit 10 on the
‘stationary shaft 4. The stationary shaft 4 is fixed to the bottom of the
‘housing 8, and the VCM has a voice coil and a magnetic circuit. The
magnetic head 3 is taken to be a nmagnetic tpead provided wth an MR head for
witing data and a thin-filmhead for recording data. Four head w res,

therefore, aes&se@omomtaa negnebl chdesded. &Lseottaha nagnehi Greh &k @61\19
di sks 6 _nounted ther

h Fi 1 to. h
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portion in hags aap@iaonioddr aghdn & s magoetilco perauibt at i G  megnesgc21,

and a porti H@a&er iidhec SREAL LN Abe bﬁarrddéﬁaet%l: ﬂéhdtﬁﬁovﬁlééao‘f)ﬁrtlr?ngn MR
.portion in the _taper caonfiguration _i's taken be ad arm_ 22.

In the rotla%aenaﬁ%ea'rﬂﬁ@nsl 23| 13 partta}blr?-szalm sh%ﬁirref&r TRCBEGARG t y

of head ar nBad. ar @opnotme@kadwmebhet&@mmﬁ:ea extend f£rABOtheVAbghetde |
ar s Sﬁotéu e Eéié? ecarrhaglc i d.the voice cail 24 of the_, VCM
is attache 3% Re v cort < al'Rg"S i8R TREINEAF PR 27 SAgrTeed 4°
carriage artakea poobhasted fionregaghnieyin diskise 6r obantedakhbeainng 21 and a
spring arm 22b hug g?gggt he,fropg end of%éfgg)é@:rlr‘;éagevqeg; ZZ%ROW%JJ. he font

end of the spring b the magnetic 3 1S nounte e upper npst
and |owerno§tt>n%1aﬂau‘ag@narqfs vhe . cazydagea-WidachOhavelth Eiggresspgriaeda’m

hung t her eoaheaaar&haglent&w@nimghsar BnAGPAr b2 a1 2, aZ%arrSslaajEi 223ahd

each have two spring ngth he spring arnms 22b-

22b-5, and Q@%ng tife ﬁ?ga gr t he bﬁpeFeélegce§u6?aFﬁe Fﬁé ﬁﬁ@neBPEtHFSks

6, respectiserfaceAlofo,thdecapriage 2 form a taper configuration. The
wider end portion in this taper :configuration is taken to be

. a rotational bearing'21, and a portion from the rotational

bearing 21 to the narrower 'end portion in the taper
configuration is taken to be a head arm 22. In the
rotational bearing 21 a hollow portion 2la is formed. A
plurality of head arms 22 are protruded in the form of a
comb. Also, voice coil arms: 23 protrude from the
carriage 2, and the voice coil 24 of the VCM is attached to
the voice coil arms 23. .

The head arm 22 comprises a carriage arm 22a provided
integrally with the rotational bearing 21 and a spring
arm 22b hung on the front end of the carriage arm 22a. On
the front end of the spring arm 22b the magnetic head 3 is
mounted. The uppermost and lowermost carriage arms 22a-1
and 22a-5 each have a single spring arm hung thereon, and
the intervening carriage arms 22a-2, 22a-3, and 22a-4 each
have two spring arms hung thereon. The spring arms 22b-1,
22b-3, 22b-5, and 22b-7 are used for the upper suffaces of

the four magnetic disks 6, respectively. Also, the spring



6 arms 22b-2, 22b-4, 22b-6, and 22b-8 are used for the |ower surfaces of
the four magnetic disks 6, respectively. In addition, the nmagnetic head 3
records data on the magnetic disk 6 and reads out this recorded data from
‘the magnetic disk 6. This nmagnetic head 3 is connected to a head wire
.covered with a wire tube 31. The wire tulbe 31 is, for exanple, a
“Teflon" tube. Note in Figure 2 that only the wire tube 31 of the magnetic

head 3, attaghedybg_bhe z%ﬂ{wg 8581 g2bx8q Iz%b&mom@néséaefwxrecﬂélbﬁéwé% of
the seven magnetic heads 3 other than this are on1tte C cabl e
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'shown) is provided on, t he gttom face _of .th S|n 8 of F|gure 1. .The
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shown in Fighye-d) kit 8Pageie 12ubhealet al ke Ohuthl chubs shownd n Ehgure

:4). The head S|de end portion of the FPC 11 is atta to the si surface

‘of t'he car re%RjPLe pepneereiirn spaeble 12 ¥eke t hB FdOurgye? 2thats@ehis bheand

the 1/ 0 si deindefpet Ban JMEhs haugheict R8aBPE, 1itiacheaned et@hé Os Peng
‘interface board h% head- si de end r%bon of thﬁ EP % S ack as
‘descri bed 1On*8¢ HEROWR, P Wi FURESsi b Srt?ﬁﬁeﬂf

't he FPC_Lld&gngmp¢rhea@aceroﬁﬂerethahrbhns dealcmsttedludlng a
‘preanpl ifier chipp d&%l Fpe’ ARld Tyl gg taraék?ﬁétf&id?&g @%%g@%@;t &4 388c 4

t hese el ectronic i cCés are store in a cavit he spacer
12. Al so, r88d heubt iedr the fuegnetichdipkad swea@ndnﬁértfa@ﬁ deard r bnethe

spacer 12, diRfghyp adsTlaQQ Péﬁefoéﬁfaé ofo@aélﬂﬁt@fféaé Beaﬂlasudﬁatenéha@ﬁslon
of the FPC 11 on whl h.the el gnlc devi ces are Eﬁ% hs referred tqQ as

the devi ce TbumM4avg ti%h, & RELSTGSHREFT cIf OHgd8%r & fBFned
is referredricuws 1he pad Fecncapleort iien.allse mh&dF%B(ﬂﬂﬂﬁsﬂer the data

from the interface to the magnetic head 3. The FPC cable 1
has an FPC 11 (the details of which 'is shown in Figure 3)
and a spacer 12 (the details of which is shown in Figure 4).
The head-side end portion of the FPC 11 is attached to the
side surface of the carriage 2 between the spacer 12 and the
carriage 2 by screws 9, and the I/O-side end portion (not
shown) of the FPC 11 is connected to the interface board.
The head-side end portion of the FPC 11 is folded back as
described later. On the surface of the head-side end
portion of the FPC'11 facing the spacer 12, electronic
devices including a preamplifier chip 101 for amplifying
transmitted data are mounted, and these electronic devices
are stored in a cavity 111 formed in the spacer 12. Also,
on the other surface of the head-side end portion away from
- the spacer 12, head pads 102 are formed. The side of the
head-side end portion of the FPC 11 on which the electronic
devices are mounted is referred to as the device mounting
portion, and the side on which the head pads are formed is
referred to as the pad forming portion. In the FPC cable 1,



7 a,porthon which is curved with rotation of the carriage 2 is referred to
as a curving portion, and a portion fixed to the housing 8 is referred to

as a fixed portion. The end portion on the curving portion side of the
FPC cable 1 is the head-side end portion, and the end portion on the fixed
portion side is the 1/O si.de end portion. 7 The wire tube 31 is cl anped

by the edge portion of the spring arm22b on the side on which the FPC
cable 1 is goURLedonaRmhildie V¥ rutvde Bith SrQthdesh f6pmhbecapranghicohaad 3
‘to the spacer _12. Furthernore, the wire tube 31.is clanged g;{ a_clamp
groove 112b*FERAERD FO RE GorTHSPOIHIRRF oI of 2 he? PREREPR 113SFr 60r (hed
“in the fornhotsangond fivmrdferard f aoe ag tde fipader pdZthont he Jite ehd he
magneti c he A he i r ' : t L [ e be cl ed
by the cla gﬁ?(%g{/le A%i_gghgs cglggégﬁf &gm%eééagagﬁoylé_ FbL Iﬁ-aé)t]}ree gnﬁs’? a
devel oped pthe heeg-stide rpd heostior: upsdothehen@P@Eart iotheorPthe 1 fixed

consi sts of ;L apesahanad filexhnll & /rYitel@a pbheisw.face of this flexible
resin 100 s%ovvn In Figuyre-3 Is taken to be a patterned_surface 100a, and

the rear surface LBReWiZ& Bae 3dsite thFwRed 10pthe TReIRNBOEBLPRoREo A DENE
side of thegplexgbl@rmies2y 0 shewnside Fiogur eh3cheatees ripke BgBleside jgnd

Por i on. THECRRBP e A EnEREnaso0i HoRnd LpdiH | BRLATE: & SBa: 1o% BT HASce
100a is prokeddd3wittdh sheasdphoemi ng .por Funbhérante a dbei o6 neouniberg3 poritsi on
B adncent SoghRaCY oL LBl i (U ngopaels b A Loereugeptlobe
Wi th the hed®epadsthe rackesmlildg meaFidas in the tfrrmenfca aonbt fagm
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Bl L RS SR TS R IR
surface 100alamped by the clamp groove 112b is bonded to the head
pad 102.
Figure 3 is a developed plan view showing the
structure of the FPC 11. The FPC 11 consists of tape-shaped
flexible resin 100. The surface of this flexible resin 100
shown in Figure 3 is taken to be a patterned surface 100a,
and the rear surface taken to be a resin surface 100b. The
end portion on the side of the flexible resin 100 shown in
Figure 3 becomes the head-side end portion, and the other
end portion (not shown) becomes the I/O-side end portion.
The aforementioned head-side end portion of the patterned
surface 100a is provided with a pad forming portion A and a
device mounting portion B adjacent to the end of the this
pad forming portion A on the side of the aforementioned I/0-
side end portion. The pad forming portion A is formed with
the head pads 102 for bonding head wires. on the device
mounting portion B adjacent to the pad forming portion A,
electronic devices, typically the preamplifier chip 101 and
also circuit devices 103, such as resistors and capacitors,

are mounted. In addition, the patterned surface 100a is



8 formed.with a wiring pattern 105a which connects the head pads 102 with
el ectroni ‘c devices such as preanplifier chip 101 and a wiring pattern 105b
iwhich | eads fromthe el ectronic devices through the curving portion and the
fixed portion to the I1/O side end portion. Furthernore, the pad formng
portion A and the device nounting portion are formed wth screw hol es
104-1 and '104-2, respectively. The screw hol es. 104-1 and 104-2 are

\r,we]Speca I Ve|ﬂaofrﬁéd19d71%ﬂnt£|ewﬁ.&ildgl f lgéﬁmhlmgat hﬂi’lhcstp@ShﬁE@EQ eged akher
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si ngl e- si ddQPJFP?E?n t‘l-"héﬂ'S‘? né/@ gi ded emoC RFE RN man FUasherEereat the omad

cost. Thefcpfrﬁ | |§dﬁ10§h|AD andl tﬂ@éfprde%_%e fﬁbuﬁﬁﬂﬁ@' %oﬁfhéz@ mackage
such as QFP_and g\n . C | unted on_the .| ands forned on t evi cg
geglm'ay argo

is
mount i ng pofr¥B% Bwﬁfrhsﬁcd:@r"‘f PPt L0t 289) 4081 8<s HRERRLHH
be enpl oyeds@sewhaociesamd4 fi eandhilyp4t@l.ard nregpbcaicatg, folkived tde pads

o= O S ghl B8Nt U d o e Pt bee DEAE RS SRR '“n%rp%ﬁéggfﬁ

have been ogether "Wt ifier chip
‘covered on foremEngf pectwionh Aeib rfed danlaatﬂastoatqu:héud@ootfhéﬂ}mt reshad

surface 100s,rf%88, 106 Ddth EhGUr BodnABYyDEC UsGtiised hepend ah t B8yrming
flexible resin 100 and the pad formng portion A as the Cto in Figure 3.

Fur t her nor T HECR c PevPPd| &de1 (FeV1GR e HONBEIRE RATRPT nBt he EQG fERGi e
portion A shownl! fint e 13, isi Bee WiertieViSedsoHok lﬁ@nﬁﬁrltrigortﬁé | Bead

et posed Efedhy Nepat LU RO o IS L s ead padh 102
formed wi t eimgleumidengt hhatr eispectheeclpatterned sgudifaicen, 10bzcawssl fhe
devi ce called a single-sided FPC. The single-sided FPC can be
manufactured at a low cost. The preamplifier chip 101
comprises, for example, an IC package such as QFP and an IC
lead is mounted on the lands formed on the device mounting
portion B by soldering. Note that a leadless IC package may
also be employed as the preamplifier chip 101.  In such a
case, after the pads formed on the chip and the lands formed
on the device mounting portion B have been bonded together
with bonding wires, the preamplifier chip 101 is covered on
the surface with seal resin and fast attached' to the
patterned surface 100a. Also, the D in Figure 3 may be used
as the end of the flexible resin 100 and the pad forming
portion A as the C to D in Figure 3. Furthermofe, the screw
holes 104-1 need not be formed in the pad forming portion A.
. In the FPC 1i, since the device mounting portion B is
' interposed between the pad forming portion A formed with the
head pads 102 and the 1I/0-side ©portion, the wiring
patterns 105a and 105b can be linearly. formed with minimum
length, respectively. In addition, because the device



9 rmuntlpg portion B is fornmed adjacent to the pad form ng portion A the

Wiring pattern 105a for connecting the head pad 102 and the preanplifier
chip 101 together can be shortened. Therefore, the wiring length from

‘the head pad 102 to the preanplifier chip 101 and the wiring length from

t he head pad 102 to the I/ O side end portien can be made shortest, so that
a lownoise in transmtted data can be achieved. Additionally, since the
W ring patt i.ng f{RO h c :ﬂ})é%ﬂ% g+ por n B4 o o
|/ O side en porU% lpg%gcs%glotﬁ ;Qsés gg‘égh% fSerEnﬂé) gl‘tdl oﬁégﬁmﬁ
will be endfjft¥ewndin ghee ‘pmamgr@aﬁgepr@r 3G AEOJénGO@Bﬁ%qasmtﬂye hpad

spaci ng betggen fde hand Rafs Jfﬁ%&ﬁ:iiﬂl@é&‘ demegh 101 EbgetBe# | €al VHEW

?shovvlngthe struct%clri'e of the spacer 1 %ure 4&% % | an_vi ew of _the
o5} a b

‘carriage s

tact i MFEHPTS r i T, Thew Beathe
devi ce proteend i1aR suof ade cpﬁémplﬂglehecchﬁpl cled Inoannd | Bepoviidiony Blehgthe

of Figure. gf“ﬁﬁn‘lf%@ure P 1L 58, "K70- BHRE Y Jpa Bl ol e

‘brackets 1

formed witm | aBOrheBhg Mst kRl | aad@W meire deni é@rangméttém Mptauedtce

110a of tdd Sachﬁ.é%d pl ah@d&‘%rﬂdr&rll%zlo siR€e CRWel Yiildin Oba%tt%rx‘nnglbbﬁ
af orenent i %_ ned_ pr eanpl i fier chi p.101 and Gircuit device 103 forrred F| ve

233308 pf5PPudifshsdaYdee pFetRtdREg RF it fBvEee tﬁ}%t E{Prmgde

surf acg ].:l.l%ld);pcbflh@léﬂl aﬁoéllsahetp@afslso hikbhigtr ehey qiardeiiﬂcmmg: q;:csflhrtfwnm Arom
-one en ace of the t pat ortlon 11 Furt r at
‘portion 11 esrepr%ﬁ%eg vmetnl?u e 630\51 hgil%s %‘f ngfl%r gl?&h 5 epé lhgf or

vei ght redustissguentily hetbei ISpaping fheewddratbe teadrpadsision mm: bé
the bracket, Jd'l&é(?e clanmp groove 112b is fornmed for clanmping the wire tube
31. The nu t he brackets 112 is the sanme nupber as the carriage arns

22a. The flat pl E¥WRtibn ¥80 &nFiSte FPeWRBgs the gferucture of “the

spacer 12. F:Lgure 4(a) is a plan view of the carriage
surface contacting the carriage 2, Figure 4(b) a plan view
of the device protecting surface contacting the device
mounting portion B of the FPC 11, and Figure 4(c) a
sectional view taken substantially along line A-A of
Figure 4 (a). In Figure 4 the spacer 12 has a flat plate
~ portion 110 formed with an insulating material, and in the
device protecting surface 110a of this flat plate
portion 110, the .cavity 111 for storing the aforementioned
preamplifier chip 101 and circuit device 103 is formed.
Five brackets 112 with protrusions 112c protruding to the
device protecting surface 110a of the flat plate portion 110
are protruded in comb form from one end face of the flat
plate portion 110. Furthermore, the flat platé portion 110
is provided with male-screw holes 113 and through holes 114
for weight reduction. Ih the ceiling surface 112a of the
protrusion 112c of the bracket 112 the clamp groove 112b is
formed for clamping the wire tube 31. The number of the
brackets 112 is the same number as the carriage arms 22a.
The flat plate portion 110 .and the brackets 112 are



10 integrally formed, for exanple, fromplastic material. Note that the
.cavity 111 may al so be a cavity which penetrates the flat plate portion-110
‘and leads to the carriage surface 110b or a cavity which reaches the edge
of the flat plate portion 110 or a cavity which penetrates the flat plate
portion 110 and |l eads to the carriage surfde 110b and al so reaches the
edge of the flat plate portion 110. In Figure 4(b) the opposite

brackets 11¢nde 9&11 2forfied, 6ady REQMIR] Viidh BRI & kA @8P1 81 00V RoEE2D
and .t he inner bra s 112-2 through 1]2-4 are each %rowd wth two clanmp

‘grooves 112HRat T etvsaaﬂfa}ﬁpl&nlod%% ﬂEB e edcRayH Ly iffer PERGEKBESS
112-2 throughe 11214t ar plhoenegozeiada tmlspraﬁd ollkatla nob- pahal | ekrirgagach

ot her, that u1.§f to P%E ?)I des fé@@th%h% ngﬂego%tehetd%e ];Aﬁttﬁl a%ﬁat

-portlon 110° Iarrp roove racke
1112-1 and ngza5e| spdnttrm §d.0asoro 2nelaviey nwhidhf reenetmatesntthend flenar d

‘the flat plﬁigtgo%éfemoﬁlqlo and NUad &AW Cciridife pé@ff&'&éeli% and

engagi ng the FPC'l1l and the spacer 12 with each other  then attaching
head- si de entPPoFerehest trfi dgpcolabie flab PhateaPPriden2118nd bonding
the head wire 3larho rikeirkead (pRdthe?2, oppdigis i Pracketk| hi1now hendade2i-s

reference to Figures-5 and.7 Figure .5 is a dla ram sho o] ure
for T ol di ng Bac PAETe BEaV ISR Wathort  BiRalE SRuttidasve i, b T ERE
per spect i veinmeaw Mdﬁegm el52bp dlsiamglyi 2hl-4 REmureach provialet agiaim
showing a casdurs t he, EPC. 11 ]Qﬁﬁ% t he_ s r
12 and thenagét?t gg thev%%?: 1111%nd ? g g‘b’écé’frl%‘g gj eE}(,:\Ilalrj;bl]éaggnzgg%?1
Fi gure 6(a)°¥ stha éam}%elarﬁékgbéctlﬂ@ezwtéww Higrée 8rp) femmgs psanas
_';/'heWh dAI St g a‘agoit@ iﬁfilggﬁagh%?%%émgt%CQQBECTdt;}ﬁa::DOFEhQF bied wees
‘the hea mnre a,an e head. pads ur an view of
‘the periphet¥ po?%aﬁﬁ o%rf’ﬁ‘e ek teRG ¢ Lﬁ‘?—?’a?%‘ﬁ t:311'|"|een1£' ?bedpéﬁéﬁ of
‘a part i ndipatteioldylaoci rclehé& |snﬂ@m|ra:]75(nqj grisatve thatba of the end
brackets 112-1 and 112-5 is formed so as to incline inward

from the front end toward the flat plate portion 110.

For an example of the prbcedure for engaging the
FPC 11 and the spacer 12 with each other, then attaching the
head-side end portion of this FPC cable 1 to the carriage 2,
and bonding the head wire 3la to the head pad 102, a
description will now be made in reference to Figures 5
and 7. Figure 5 is a diagram showing a procedure for
| folding back the pad forming portion A of the FPC 11.
Figure 5(a) is a perspective view and Figure 5(b) a side
view. Figure 6 1is a diagram ‘showing a procedure for
engaging the FPC 11 folded back with the spacer 12 and then
attaching the FPC 11 ‘and the spacer 12 to the carriage 2.
Figure 6(a) is an exploded perspective view and Figure 6 (b)
a top plan view. Also, Figure 7 is a diagram showing a
connecting portion between the head wires 3la and the head
pads 102. Figure 7(a) is a plan view of the peripheral
portion of the spacer 12 and Figure 7(b) an enlarged view of
a part indicated by a circle E in Figure 7(a). Note that a



dotted li.ne F in Figure 7(b) represents the position at which the magnetic
.disk 6 is located when the carriage 2 is assenbled into the housing 8.
‘First, as shown in Figure 5 at the boundary C between the pad form ng :
‘portion A and the device nounting portion B of the FPC 11, the pad forming
portion Ais folded back so that the resintsurface 100b is | ocated inside,
and a reinforcing plate 13 provided with screw holes 131 is interposed

bet ween t hegpagded oriing morihorplgg@f@ tﬂ%)folréﬁﬂegéﬁtﬁe tﬂwn o2l AR | gk B.
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also be omitted. In addition, at this time, as occasion
demands, the resin surfaces 100b: of the pad forming portion
A and the device forming portion B are bonded to the
surfaces of the reinforcing pldte 13, respectively. From
the foregoing, head pads 102 and electronic devices (such as
preamplifier chip 101) will be positioned on opposite
surfaces. Note that when the end of the flexible resin 100
is located at D in Figure 5(b) and the pad forming portion A
extends from the boundary C to D, there is a need to bond
the pad forming portion A to the reinforcing plate 13 by
adhesion.

Next, as shown in Figure 6, the pad forming portion A
and device mounting portion B of the folded FPC 11, the
reinforcing plate 13, and the spacer 12 are fixedly attached
to the side surface 2a of the carriage 2 through the screw
holes 104-1, 104-2 and 113 by means of screws 9. At this
tiﬁe, the carriage surface '110b of the spacer 12 adheres
closely to the side surface 2a of the carriage 2. Also, the
preamplifier chip 101 and the circuit device 103 are stored
in the cavity 111 of the spacer 12, and the patterned



12 surface 100a of the device nounting portion B of the FPC 11 adheres
closely to the device protecting surface 110a of the spacer 12. Fromthe
foreg0|ng, t he head-side end portion of the FPC 11 is attached to the side
‘surface 2a of the carriage 2 with el ectronic devices, including
preanplifier chip 101, positioned on the silde of the carriage 2, and the
el ectronic devices are protected by the spacer 12. Note that the spacer

12 may- al sgybeaeega@Rd VWi htlﬁé'edg{?gcélméﬁﬂtﬁh?e@otr@,lwﬁ BCF%SSf 1&hQYFPC 11
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to the S|despacéace22a thmhajnarfmrggnihg,Imhadheadea;da andnpomtlbnxmﬁg
the FPC cab 1 n I S
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clanped by eazribgspe? withofelerteeningdevicesh |neAndiay apsegmpAdfier

| ongi t udi nathegdoe oaf tﬂ&f@dﬂ@a%ﬁrﬂh82glaedel trRd 4405 dde £| agRaoeRve
112b of the spacer {27 The four head wires_3la extending fromthe wre

‘tube 31 fi t?%ﬁcFﬁpﬁthed%YJa%S gPFEy ePA2BBCERE B¥hdkRet Ogﬁar’i@xl‘ ahds 10PRt6
‘the head patBatOZHey sdcler i DY, mags pagid V}@éyengagedTWQtWI thed UBs 81 and

‘clanped by gach .of t a ket 112 2 thr UId he
pad form ngff)(yi?fil &R Eq'%e nlfmﬁéc\t ﬂ‘ tl?b e’slor"'léa&l %gﬁleﬁl n% Sfé?%% 8o tﬁ‘é’té
is, to bothpertéen ofsothe heFRE r sahilse 31 comppiding etledr FPQ hdlandthe
br acket s 11§?écé5}d1§12a§1d' %k@'ﬁ%ﬂ&céﬂf’g %éé’riﬂ r}aaf%iéanbé $9xeq ko

I ncline inwa hus gui d the wre tubes 31 to form ng
portion A s‘ehehaﬁdfehéyrafra@ei ﬁahcﬂﬁ fedie FFriageth o¥%e?dd%ﬁé°’éndapélteﬁin§ns

of the 8 wise Fukasn fgSJuc@anc dabpesad & fRar bureddgk i2ntiy vabs 0Amiked
‘regions of the orn1ng5ﬁort|on A on which the head pads 102 are forned.

By disposinbotﬁ§r§Wd°88PF f the wire tubes 31 at equal intervals, when
the head wire 3laNegt, as shown in Figure 7, the wire tube 31 from the

magnetic head 3 clamped by the clamper 22c¢ of the spring
arm 22b is guided along the 1longitudinal edge of the
carriage arm 22a and fitted into the clamp groove 112b of
the spacer 12. Then, four head wires 3la extending from the
wire tube 31'fitted into the clamp groove 112b are bonded to
the lands 102a of the head pads 102 Dby soldering,
respectively. -

Two - wire tubes 31 clamped by each of the inner
brackets 112 2 through 112-4 are guided to the pad forming
portion A so that the tubes spread out in non-parallel, that
is, to both sides. Also, the wire tube 31 clamped by each
of the end brackets 112-1 and 112-5 is guided to the pad
forming portion A so as to incline inward. Thus, by guiding
the wire tubes 31 to the pad forming portion A so that they
are in non—parallei to each other, the end portions of the 8
wire tubes 31 can be disposed at nearly equal intervals on
the regions of the pad forming portion A on which the head
pads 102 are formed. By disposing the end portions of the
wire tubes 31 at equal intervals, when the head wire 31la is



.bonded to.the head pad 102, the angle at which the head wire 3la is pulled
rout of the wre tube 31 can be made smal |l er, and consequently, the fatigue
~or breaking of the head wire 31a can be prevented. In addition, since
‘there will be no possibility that a certain wire tube 31 will be
superinposed on a head wire 3la extending #3om anot her head tube 31,
~enhancenents in the bonding operability of the head wires 3la and the
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Al so, in the state where the yoke 5 has not been attached y

rotational BERiHY- ZEnBF‘nFﬁ’E‘eé‘élsr ilagd-hmiRonding ‘?E‘??%%FH’FY h‘éferﬁt bersl
shaft 4, angitde daka ddd shde rmdmmfanccm obpetaei FPEG, calahe He | acheeredt.ed

to the interf b d ded f f th t
his time B¥ChCPRe e AP OSORER BOTRBRe (TRt edOF odiiN seBFRdn
‘the positionisdwhilantsi ghee heago pavket 108 Howl asse@dlyoes tbé capriggeon

the magnetig, il Skobonbllft SA! FiBAZHY Ui Ldbrldddd Abdd %kl athanikanlal!

4 and then t € carri age uni t I's rotate ount er cl ockw se on
rotational @ha9eiding hbBeevwime Hedkesadh £LP dhe Rakk Eermine Rerehenndgastic

disk 6.  Hidalp é/ralEeEr a%b st@ach( NobtBEPWN)is f OhoBr escimbid t he ragge of
.movenent of thelf%oke ﬁ ga rn&ge uni t 10 LS nmounted and a top cover
i s attachedP%?F lésh%%%llﬁﬁoﬁl §9stPehle ?H@Fﬁﬁy 1€onpl eting the assenbly of

t he magneti c- di skNelxt yethe carriage unit 10 is fitted on the rotational
shaft 4 shown in Figure 1. In the figure, the rotational
shaft 4 is fixed to the housing 2, and the spindle motor 7
and the magnetic disks 6 are assembled. Also, in the state
where the yoke 5 has not been attached yet, the rotational
bearing 21 of the carriage unit 10 1is fitted on the
rotational shaft 4, and the data I/0-side end portion of the
FPC cable 1 is connected to the interface board provided on
the bottom surface of the housing 2. At this time, with the
head arm 22 held at a position rotated clockwise £from the
position shown in Figure 1 so that the head arm 22 does not
impinge on the magnetic disk 6, the carriage unit 10 is
fitted on the rotational shaft 4 and then the carriage
unit 10 is rotated counterclockwise on the rotational
shaft 4 to move the head arm 22 over the surface of the
magnetic disk 6. Finally, a crash stop (not shown) for
prescribing the range of movement of the yoke 5 and the
carriage unit 10 is mounted and a top cover is attached to
the housing 2 by screws, thereby completing the assembly of
the magnetic-disk drive.



14 -~ Thus, in the FPC cable 1, by form ng the head-side end portion by
fol ding back the pad form ng portlon A, both the wiring pattern 105a
“between the head pads 102 and the el ectronic devices including the
preanplifier chip 101 and the wiring pattern 105b | eading fromthe

el ectronic devices to the 1/O side end port4on can be linearly formed with
shortest length, so that noise resisting property can be enhanced. In

-addi tion, by nnunfh@@ eiﬁCEhenF@cd%¥&ﬁ%§J.S R rrRANNd fh&da o de 1844 ON
the rear surface of th %ﬁ ormn ortlon and also formng the wirjng
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3la can be qurft@lrerre@(éysa%deéﬁag,palrt%fpn%ﬁctwI ﬁg.n%%ﬁtli):a@?g}ﬁ\eﬁe%f@ﬂ

Mor eover aV|ng he spacer 12 formed with the cavit stori ng :
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the FPC 11, the_el ec eVlceﬁéﬁFuntedt n the head-side e g % rtion.can

‘easily be (ot BEFg‘H'p erAd?jlil{‘Po ry, By “FPoVvi g SUHESFE P g Prdte

13 bet ween fidmning dpdrpadnf & nang pdsbi dovkiagd the diving mpattiermy posbi on

‘B, the fla f or, an ev. nt 4 ng
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.in non- par @1%| t'PRachmBLREFRABREr d PP@IBQB Fg§n1n§aﬁort| hteyed

‘Wre Furthermore, since a single-sided FPC can be employed as the
FPC 11 and also the bonding operation of the head wires 31la
can be performed by soldering, the manufacturing cost can be
reduced. ! |

Moreover, by having the spacer 12 formed with the
cavity 111 for storing electronic devices including the
preamplifier chip 101 and also by engaging the spacer 12
with the FPC 11 to constitute the head-side end portion of
the FPC 11, the electronic devices mounted on the head-side
end portion can easily be protected.

Additionally, by providing the reinforcing plate 13
between the folded pad fofming portion A and the device
mounting portion B, the flatness in the pad forming portion
A and the device mounting portion B can be enhanced and also
the, heat radiation in electronic' devices such as
preamplifier chip 101 can be enhanced.

In the carriage unit 10 having the FPC cable 1 mounted
thereon, the spacer 12 1is provided with the brackets 112
formed with clamp grooves 112b spreading out in non-parallel
to each other toward the pad forming portion A, and the wire



15 ftubes.31la of the head wires 31 are fitted into the clanp grooves 112b.
Wth this arrangement, the end portions of the wire tubes 31 on the side
of the pad formng portion A can be disposed at nearly equal

i nterval s. As a consequence, since the angle at which the head
wire 3la connected to the head pad 102 is pulled out of the wire tube 31
can be nmade snmaller and also the fatigue or breaking of the head wire 3la
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te that an ca or.ne 0 t he of . Fi

al so be at ?é%h%la #8c ? cafYi é@éeﬂ/'ony etrﬂ:)eAI(‘)sl ncét%té‘qrb\oo%ef%{?ﬁ)ﬂg’r%;gv%’;n?ﬁ?ned
in the bradkeadlipios ilhae swacEhe 1Ready Pred paild | endni theeamainterance

In additi O[b}%%i‘\é}sff.’t'{:?/upré’ﬁlétﬁ’l@g e ﬂ[aéﬁketvlglﬂelz h tpe Spéﬁﬁﬁn&éﬁea d

cl anper fo e wmre }é be provid exanpl e,
arm 22 ofFufterpare; ageince Ehet @?W‘Eﬁnﬁ#@%ﬁ)aE’@PnfEtﬂéﬂneﬁpﬁF?ﬁlPﬁe

cavity 111 sy be pepEbefletObdN JOIQeiitis aHRAGIRITEdhMNNG | @PsBNdad be
-devi ce rmuntl % rtion are provided on both sides of the head-side end
portion, ‘i’nfg @r ng a doubl e-si ded FPC.

16 Also, by attaching the head-side end portion of the

FPC cable 1 to the side surface 2a of the carriage 2 with
the spacer 12 on the side of the carriage 2, the compactness
of the carriage unit can be achieved.

In the magnetic-disk drive of Figure 1 having the
carriage unit 10 incorporated therein, low cost and low
noise in data transmission can be reconciled and the
maintenance of the carriage unit can be enhanced.

Note that an FPC cable formed only by employing the
FPC 11 of Fig 3 may also be attached to the carriage 2.

Also, the two clamp grooves formed in the bracket 112
of the spacer 12 may be parallel with each other. In
addition, without ©providing the Dbracket 112 on the
spacer 12, a clamper for the wire tube 31 may be provided,
for example, in the head arm 22 of the cdarriage 2.
Furthermore, the spacer 12 formed with the cavity 111 may be
applied to an FPC where a pad forming portion and a device
mounting portion are provided on both sides of the head-side

end portion, by employing a double-sided FPC.



Moreover, ..t he means of guiding the wire tubes 31 to the pad formi ng portion

~of the FPC cable in non- parallel to each other is not Ilimted to the
brackets 112 of the spacer 12. For exanple, the guiding neans nay be
.provided in the head arm 22. Advantages of the invention In the FPC

cable of the present invention, as describee above, both the wire between
‘the head pad and the el ectronic device and the wire |eading fromthe

el ectronic devi ceybpabhgy!,/ Q:].-?é dee8Rd ROY 14QDAERY tt‘:‘hel 'wﬁf@é' Et‘_ufb%r ”Eﬂlv"‘tbh

shortest length, by formng t head- si de portion _hy folding
‘form ng por‘t'—]il%np%'l HeFmimee P‘é‘éﬁ'l‘éﬁ Pﬁetﬁﬁt F@Fﬂ&f@tﬁf“&%@?@ P%E%R—%al t°

i nside. AcsatHi ngti¥ert hese xirl]étt hPltﬁﬂﬁ/@d]t&gﬁ e Mamﬁmemgt o nah&eb
resisting pr erty.gan achi eve ce a_sin ed FPC ¢ e
ol oyed. TRBrEE 1€, HEoR S RNBTs. NS ot dfts TmBRRa. Firdt o€ BEEVERR

reduced. Imad]detheﬂd brwad2e the wire leading fromthe electronic deV| ce
to the I/O gk ggnegﬂ <ROLEI ‘Eﬂgdfﬂﬁ%eﬂf&&oﬂass through the pad formng portion,

t he spaci ng between the ads can be dened, so that there is the
advant age that Eﬂhaﬁé’@rrerﬁ i @eblfe Ofipuitieng RERSAM | | ijveRt o ar r Rige

and the naidéesaibedcaBoke,achicttethe wird\dbwedICithd heeécﬂ)aﬁsa éﬁamaﬁe
with a cavi t%efor stor{% eI ectr devi ces.i s enga&ed Wi

of the Erc thechreRtfu bk R Lhas Wi pheartRdotion v SLREFEORAS: he
advant age tdetricde tad e'cheorIl/@-aba\deceendDmtredoun d:ahe beadbmmhndfpmmtadon

can easily PR Gk tengtil 208) {eBlnihg Wit CRELHAGEAUN o Shoy

pr esent I nventi on, SiInce between e pa OI’ m

portion of flzitng| baékntb@ @ﬁderf&?ml{%m |-‘5mg Uk dihenreart aé hb@d

wire to thedeedrnad Lag¥aes mtié@aﬁéarelags!déher %dc%ﬂdl%g%}’a“éﬁe%etﬂét
e

enhancerrents |n t e nmounti nq:hapera bilit }{1 around head wires, and th

advantage hancement {5 noise resisting

mai nt enance~R
property can be achieved. Also, since a single-sided FPC
can be employed, there 1is the advantage that the
manufacturing cost can be reduced;- In addition, because the
wire leading from the electronic device to the I/0-side end
portion does not pass through the pad forming portion, the
spacing between the head pads can be widened, so that there
is the advantage that enhancements 1in the mounting
operability to a carriage and the maintenance can be
achieved. '
Also, since the spacer formed with a cavity for
storing electronic devices is engaged with the main body of
the FPC to constitute the head-gside end portion of the FPC,
there is the advantage that the electronic devices mounted
on the head-side end portion can easily be protected.

. In addition, in the carriage unit of the present
invention, since the spacing between head pads in the pad
fofming portion of FPC cable can be widened, the connecting
operation of the head wire to the head pad requires little
time and there 1is the advantage that enhancements in the

mounting operability around head wires and the maintenance



can ..be achieved. Furthernore, since the aforenentioned connecting
.operation can be perforned by soldering, there is the advantage that the
manuf act uri ng cost can be reduced. Mor eover, the end portions of the
‘Wi re tubes on the side of the pad form ng portion can be di sposed at equal
‘intervals by guiding the wire tubes to thetpad form ng portion of the FPC
cable in non-parallel to each other. Wth this arrangenent, the connecting

operation ofaghgheagyideed 0 { NefiafkRRdd CaMibRS | LhL CabLiEnadibheke
is the advantage that enhancenents in the nmountin operabl?_lty around head
wires and t¢RAPEFRiRAaARETEEACHe CAThRY RETIGHRAS Ruhesokdeyrin@nt torre is

connecti ng t@Pes@vhRPagéabhabecper hahiiBdchbyrifgl 886tNBan bBekeduselhe
advantage that the nanuf ag: uri cost can be %egglced., Additionally
Y & e Foaiup

n
since the angle atCRRPERTth 2R POTERREC 1R t P Hfealiupgs i phPPfed
out of the side wibethan deel nEdemingl lportamch atsn tHee daspgsedorathr eqkinig

-of the head; w previent ed, erg:i.g t vant age th he ;
“durabi | | tyd%%é%églg%hg%e . ledlt‘fngitE% | ‘;Y,ﬁ?—n 'P‘E%g%i Z%d%?lvee g%idt hggﬁ}rméfslgnt
i nvention, PoNktert ehdthew ABFsecablelatia t RaRshREa1bal cdir beackconthewd,

'S0 that thejech Sthhg %Q%?ig%ﬂﬂlattﬁé‘ecaﬁhc@&@ﬂﬁgcépeirai:ﬂ%ncfor itq_g&_e Hakhb
‘can be enhanced. Brief Description of the awi _ngs Figure 1 is a
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per spect i v&¥"¥FewFeh&hienfedd Potlgireduiges Jiitdi ot ieraghet ithediesidigr £he
accordi ng tadwanesdedi trat oénhlrcemnesest invethéonmountindri Ovp€raBility a

per spect i ve, .yl oW o SH0W e T NG, £ORSL T 4l QReOLERe GaLTTAge LIkt i aql he
enbodi ment BFOTHE preseént T'hvent1on, “\E—Ll gure n5e i §9%, geve?o 84° pl an
vi ew showi$igpce he tdier ucafiprementiohed FrOnnectimge epdvathent w@m the
present i nventiOfned by IR ALS 2che@W SHOW dig t herslitglr enat thRe
spacer in the enbodi nerit of the present 4 nvention; . .

.18 manufacturing cost can be reduced. Additionally, since the

| angle at which the head wire connected to the head pad is
pulled out of the wire tube can:be made smaller and also the
fatigue or breaking of the head wire can be prevented, there

is the advantage that head wire ‘durability can be enhanced.

Finally, in the disk drive of the present invention,
low cost and low noise 1in data transmission can be
reconciled, so that there is the advantage that the
maintenance of the carriage unit can be enhanced.

Brief Description of the Drawings |

Figure 1 1is a perspective view showing the rough
constitution of a magnetic-disk drive according to an
embodiment of the present invention;

Figure 2 is a perspective view showing the
constitution of the carriage unit in the embodiment of the
present invention; '

Figure 3 1is a developed plan view showing the
structure of the FPC in the embodiment of the present
invention;

Figure 4 is a view showing the structure of the spacer
in the embédiment of the present invention;



Figur-e 5 s a diagram show ng a procedure for folding back the pad form ng
portion of an FPC to engage the FPC and a spacer with each other, in the
“enbodi nrent of the present invention; Figure 6 is.a diagramfor
~describing a procedure of attaching the FPC cable to the carriage 2 in the
enbodi ment of the present invention; and 18 Figure 7 is a diagram
showi ng the connecting portion between head wires and the head pads.

Description of SYﬁDQﬁ§e15 s Féac}iga%ramcéhbw&‘ﬁg 3 prod\&ﬂﬁeélﬁobeaelﬁmg

Rot at i onal net,ic dis : 3

Rei nf or ci ngb"ba]ét ‘éhﬁzpadM% Ting: mortion qfy @ ¢ Lﬁﬁa b £ é)ag%%éemﬂ?g ipa
... Preanplafspaceli willl? eachHeatepqd ikl Othe . elbatiipkate gforthenpté8ent. .
Devi ce protqg&égg § rface 111 ... Cavity 112 ... Bracket 112a ... Bracket
ceiling surtace 11 .. Qanp groove 112c ... Bracket protrusion A ... Pad
formng portion Figuree cés maundiagranr toyn describing a pragedure of

CLAI M5 attaching the FPC cable to the carriage 2 in the embodiment
of the present invention; and
Figure 7 is a diagram showing the connecting portion
between head wires and the head pads.
Description of symbols

1 . FPC

2 Carriage

3 ... Magnetic héad

4 Rotational shaft
6 . Magnetic disk

11 ... FPC
12 ... Spacer

13 ... Reinforcing plate

22 ... Head arm

31 ... Wire tube

3la ... Head wire

101 ... Preamplifier chip

102 ... Head pad

110 ... Flat plate portion

110a ... Device protecting surface
111 ... Cavity

112 ... Bracket

112a ... Bracket ceiling surface

112b ... Clamp groove '

112c¢c ... Bracket protrusion

A ... Pad forming portion

B ... Device mounting portion



1. A flexibleprintedcircuit (FPC) cable conprising: a pad formng

“portion on which head pads are formed for connecting head wires of a head;
a device m)unti”ﬂm " rﬂ'l”mu”mm an el ectronic device is nmounted; and

a head-si de end kLUl ing said pad form ng portion and said
-device nounting portion, being attached toi®% carriage so that data is
‘transferred between said head- side end portion and said head, and said

.carriage having said head nounted ther ggaTMs said pad form ng portion
. bei ng provided on one end poriion. of, K a ‘gftt rned surface of sajd FPC cabl e

‘and sai d dévi ce ¥ HYL 9 RETRFEDFHECHT oy TR offRl HoreTRR 3+RE i d
patterned surface palf afenhihe partdipadohowiiiet pend @adsarte formed dfor

head- si de d port.i on .bei f b i ng back said pad form ng portion
'so that a fée%&rl%scuﬁlfna%e}?%%ggﬁ}%%g%e%nlré%’"gmface is located inside. 2. An
FPC cabl e conpriasidgice mounpingf pewtagnpent Whd cbn aphieledtazahipadiewni ee

formed for jconpREIIY; heag wires of a head; a devi ce nounting portion
on which an electronic device is nmounted; and . a head-side _end portion,
i ncl udi ng sai d FadbPeddnisigeoPRronPaRELeR: d IS4 ndhuselfy Paft i Fermbegng

attached t pcrtdad i &g¢ saitihdevdde mouit tigf goredohet peehgsaitd eatk sbde
Cheron: & “CREFie8aq o FFAD SR ofF afid BREARIEN do TR | AGafortre-
bei ng provisde@ oendneparnidiqor indn shidaihkad?C sadl said casaidgEPGaaihe
bei ng equi ] 'ﬁﬁﬁc iy a flat plate portion, a device

protecti ng%%?réf \zgiceza%}%)?“ e GlF“CFat _p]IL(g(tgné’ portion being formed with a cavity for
storing sai d el &&ibnpPaddefprmingndeortion being provided on one end

20 SpicRtifkiadosi de pePlerROdl ic@RfabRl NKE 68081 FRd e6bbDY and said

device mounting portion being provided on a portion of said

patterned surface adjacent to said pad forming portion; and
said head-side end portion being formed by folding back

said pad forming portion so that a rear surface of said

patterned surface is located inside.

2. An FPC cable comprising:

a pad forming portion on which head pads are formed for
connecting head wires of a head;

a device mounting portion on which an electronic device
is mounted; and '

a head-side end portion, including said pad forming
portion and said device mounting portion, being attached to
a carriage so that data is transferred between said head-
side end portion and said head, and said carriage having
said head mounted thereon;

said pad forming portion and said device mounting
portion being provided on one end porxrtion of said FPC cable;

said FPC cable being equipped with a spacer having a
flat plate portion, a device protecting surface of the flat
-plate portion being formed with a cavity for storing said

electronic device; and



engagi ng said spacef——wﬁ—a—ﬁ&l—ﬁ—body of said FPC cable so that said

el ectroni c devic id cavity and that said device protecting
‘surface adheres ; .‘iﬂ mﬁ "Eujﬂﬁew ce nounting portlon 3. The FPC
cable as set further conprising a spacer having a

flat plate portion, a device protecting swdace of the flat plate portion
‘being formed with a cavity for storing said el ectronic device; and

“wherein said he |o c st Ut e ng | pa
ié’afdsal %@@P "dfe “eﬁé %%Itlbﬁ d?é):‘z’nf 203 itAd S Egr ed

with a main bod SO t at sald ecttonic device IS st
in said caARGASHE t at sﬁ”P&C@é”w%’é*br%t BEERANGSY (AfceSaHRFES G ySPo
sai d devi canainkaAd POlétofonfle dheicdPilscaloraad ifetsaidrthviitycl andsn 1,

wh f I t ded_ b id d.f t

Fol ded baclt XU SAE8 HEVTee MY or Trorce, cdhngePotlofily o chpid”
forth in cldavi mderteimgspodt berad- si de end portion is attached to a side
surface of said rigge W.LH1sai doSpager Ifg%thed 310 e, 15 del of f\?i*gh%r

carriage. 6. The FPC cable as set forth in clalm erel
spacer is FIGRRWHLNGt B SRAGRRAI heYyisg 1 afkats nlﬁttﬁep%w%f & céeviae

one end faga-HesRiny f batrfalal oPOkheONflat platkd pBAEKSE SHRAYEY formed
protru5|ons Jr.ot rudi %to the side of sa d evi ce ro ecting surface; and

a clanp gr SOV 1AV TR Y LPTRE I RG & %%‘Fﬂo S¥1%7s®Rrned in a
ceiling surface werssin padid usead- sidealedud)rpokelion7 is ThenkEBftaaklde bg

SO B ot A UK Sy 26K eLE,ATRRIS L gt
grooves ar &ladr nedidn ebechreni¢ eldeviies dlsaﬂtqgmwnmm@opamny and
8. The FPeizabl &;88 aébiEQf&ﬂdﬂbdﬂfﬂénéﬁrﬂ!@ge&&hé?ég closely to said
device mounting portion. '
4. The FPC cable as set forth in claim 1, wherein a
reinforcing platé is provided between said pad forming
portion folded back and said device mounting portion.
5. The FPC cable as set forth in claim 2, wherein said
head-side end portion is attached to a side surface of said
carriage with said spacér located to the side of said
carriage.
6. The FPC cable as set forth in claim 2, wherein:
said spacer is provided with a plurality of brackets in
the form of a comb at one end face of said flat plate
portién;
said brackets have protrusions protruding to the side
of said device protecting surface; and
a clamp groove for a wire tube which covers said head
wire is formed in a ceiling surface of said protrusion of
said bracket.
7. The FPC cable as set forth in claim 6, wherein said
plurality of brackets include a bracket having a plurality
of clamp grooves and wherein said plurality of clamp grooves
are formed in non-parallel toward said pad forming portion.



cavity of. sald%eaeeH—S—a—e—aw—t—prenetratlng said flat plate portion and

| eading to the: r ace of said device protecting surface or a cavity
'reachi ng an edge Mﬂﬂml Iﬂlﬂle portion. 9. The FPC cable as set forth
inclaim1l or ey tronic device mounted is a preanplifier
.chip which arrpl ifies transmtted data. 10.21 A carri age unit conpri sing:
a carriage having a plurality of head arns protruded in the formof a conb;

heads nountged o 20N n a doW INOaq
connect ed ts:e ea(r:)It;ﬁ%eg?ae %EigB 2 Ee’é ck(%:rg %e%éﬁqﬁ? %eac‘ﬁ% ergnﬁald

‘portion, irRaGHivgof deaite ﬁﬁﬁﬁ?rngl%oﬁt | BRVHBY L REH A AT ofifd debi ek

‘mount ed t hgsepte a@dre.leﬁdaﬁar mea@m@r tdoothd Sredidt anhefthde éﬂl shtaraeqgeeand
-where the othet_[ et_p LE wre | connegct.ed tQ sa forﬂiggt
portion; affo-e¢ Js%?dsﬁﬁ aFSr f?lrnﬁ‘ ﬁ&vﬁ nrl?&c%’gmﬁroa\ﬂ aee Pond@tha-+2
-portion of Pl tponedosur f ace of said FPC cable and said devi ce nounting
portion beigig pryd dacOngnpor L0 of $ad altﬁe&ﬂsgmswfggfzadmﬁseg{g

said pad fornm ng portion; sal end portion f or ne
fol di ng backekdi elpabresis ﬁ@*@&q.w@@ﬁd h?a@ 8 pxgamplifies othimi uhlch

patterned aHdBECeiéS tPsAbRdctagi d8tall. A carriage unit conprising:
a carriage having a plurality of head arns protruded in the formof a conb;

heads mount®l on 2FYFhE3Fe aPMAEt GREPEAHIBP each of head wires being
connected to eachaheatriage havimn &PEleatlld twhes® headheathssipeoendded

portion, ingl nglél d&gggééfdc? ARYEting portion having an el ectronic device

nount ed t héreon ofmng§ portion, is attached to said
carri age and wherleeacﬂxe gonateshdowf seafd Hessll akme, | sneorentt off @i dfpad

form ng pordd o9iwARs being connected to each head; and

an FPC cable where its head-side end ©portion,
including a device mountihg' portion having an electronic
device mounted thereon and a pad forming portion, is
attached to said carriage and where the other end of said
head wire is connected to said pad forming portion; and

said pad forming portion being provided on one end
portion of a patterned surface of said FPC cable and said
device mounting portion being provided on a portion of said
patterned surface adjacent to said pad forming portion;

said head-side end portion being formed by foldiﬁg
back said pad forming portion so that a rear surface of said
patterned surface is located inside. '
11. A carriage unit comprising:

a carriage having a plurality of head arms protruded
in the form of a comb;

heads mounted on said head arms, one end of each of
head wires being connected to each head; and

an FPC <cable where its head-side end portion,
including a device mounting portion having an electronic

device mounted thereon and a pad forming portion, is



sai d- pad form ng*poﬁ—i—eﬁ—&nd—sai—d_devi ce nmounting portion being provided on
,one end portion of cabl e sai d FPC cabl e bei ng equi pped with
a spacer having a ‘!] m}gi:’m ﬂ IP a device protecting surface of the
flat plate portlo h a cavity for storing said el ectronic
‘devi ce; and * said head-side end portizn being constituted by engagi ng
sai d spacer with a main body of said FPC cable so that said electronic

device is sigred,ly @ ds&fa’ | b3 lgfehaén&a&rﬂegév't%% REOREFT bRA UK fageq
adheres cl oselg{ to said device npun ortion. 12. A carriage unit

conpri si ng:hea Whr%a%?l'a@@nﬁﬁ'ﬁﬁﬁgtﬁ ﬁP&@aPF?nyFmHEQdPSFH%OEPot’"PGded in

the formof a condaid padeagisriig qﬁbm&al (inf?ﬂeadaa.fiﬁﬁdeﬁ?ﬂ@eenﬂoﬁﬁt@ﬂgh
.of head wires bei n connect ed, ﬁo ea head

t
head. o de. GRETETE REERd R A HEYaOh0IPE co O AP FRACBoP i BRSAlabhgcaRTe:
el ectroni ¢ devi cesambdnFed tmmnbamdgaemdpb@dmwg:rpoat ispaceirs Iaa\tamg'neel to

sai d car i ageangiuber pbhe ot el GBPLOL peblebeatlvbiEcusecumanedeig:

'said pad form ng porti ere| Wre I ch covers sai
head wires Rbatsdpegtiand lp%\wgorfmrﬁ@dpdﬂmnau rf-‘f%mparf@rl dtqingchaid

other. 13. eladksdnflei g&veQaprhaaNg: a disk which is a data storage
medi um a carrj ge unit fitted a rotation shaft so as to be N
freel’y  rot at abl %18 hehSREr gihalehaPPPbePhg BPARGAI PRSI SncP¥ai d

‘carriage urergarpimg smidblspatlengeitisuaf aednofbcshi dofli skidaF®C cabke mebor
For oLt i 953 | 298cHPbhi A tbvice Y8°'HIdbGE S BLIGITMILY ana

conpri ses: ) . . .
havi ng a plthatl | s§idf devddearpioretingledutrhacteatibenest cdoseHy, to sahdads

nount ed on ﬁ}fg@e‘ﬁ)&l@{ﬁg }_gggtfgg.of each of
12. A carriage unit comprising:

a carriage having a plurality of head arms protruded
in the form of a comb;

heads mounted on said head arms, one end of each of
head wires being connected to each head; and

an FPC «cable where its head-side end portion,
including a device mounting portion having an electronic
device mounted thereon and a pad forming portion, is
attached to said carriage and where the other end of said

- head wire ‘is connected to said pad forming portion; and
wherein wire tubes which covers said head wires extend
to said pad forming portion in non-parallel to each other.
13. A disk drive comprising:

a disk which is a data storage medium;

a carriage unit fitted on a rotational shaft so as to
be  freely rotatable, the rotational shaft being fixedly
arranged and said carriage unit being movable along a
surface of said disk; and

a motor for driving said carriage unit; and

wherein said carriage unit comprises:



head- wi r es "Dei ng each” head; and an FPC cable where its

head- si de en I ng a device nounting portion having an
-electronic d nm Iﬁ!ﬂ#ﬁ[‘ reon and a pad forming portion, is attached to

said carriage~and ther end of said head wire is connected to

‘said pad formng portion; and said p¥ form ng portion being provided

on one end portion of a patterned surface of said FPC cable and sai d device

; mounting portion abebagr@agvsl Ay aapylh&enlegf 96 dhealit ekl SHEERG8ed
- adj acent toq said pad formng gortlon sai d head-si de end portion

"being forned S ?F%goﬁa%kc

P pad form ng portion so that a rear
surface of said paddds neustieldacen i salidcafead | ashale. ong4.end\ dEsleatth vef
conpri si ng: ch | ta.s di . carriage
uni t fltte&mgﬁiéfﬁ% %?%%%Qé Q%ﬁ$?8t33 fo ég%ﬁlgﬁr%%ygﬁ%tatable t he
rotational shaft dami ngPC xe@ﬁlyl%lrrslhge& anidssai deedreidge emd hkedngion,

‘movabl e al ofgudtid a6 Gkvadkd fbikiiAdd portidh MHRYinkO! ofl' | ¥ 86 28hEc

carriage unjt;. and wherejn said carriage unjt conprises:
carriage h&AWES provaredy bheregs afRE pfot Pfed SHFTHRG cR‘?ﬁtb’FO%' co#B;

heads nmountsad Fheéd dohmcﬁraarr@ageeradupfwwél eheheathes reﬁdbesfngsald
connect ed ead-side end

h, h
ot on. i HETHIFFS. HeviomnRstat i Ford SRS navThg i Pet biPPoretdden: ce

‘nmounted t her eon aselid ped ffommiggpgrartuinn i bedngachedvidedaiah caalme! agedand
“where the %{ﬁﬁl&pdogf Sah4e PEAe Y S R RONBECLE gt j’PQC"“ QanQ g{d“ %Qid

portion;

fornmi ng pordewirenaoval dnge PoEé ippuhging mqw&ecbe%gapp@rta@@ of@idnd
portion of sxaitk X CablBace adjasahtl E6CGLAd! SadeitEmbay i Poedivhth a

‘spacer having a fIaI

La P R e' OUng? SEXLESH PR | Ml 26§ Ofotdfnd' !

back said pad forming portion so that a rear surface of said
patterned surface is located inside.:
14. A disk drive comprising:

a disk which is a data storaged medium;

a. carriage unit fitted on a rotatiomnal shaft so as to
be freely rotatable, the rotational shaft being fixedly
arranged and said carriage unit being movable along a
surface of said disk; and

~a motor for driving gsaid carriage unit; and

wherein said carriage unit comprises:

a carriage having a plurality of head arms protruded
in the form of a comb;

heads mounted on said head arms, one end of each of
head wires being connected to each head; and

) an FPC cable where its head-side end portion,
1nclud1ng a device mounting portion having an electronic
device mounted thereon and a pad forming portion, is
attached to said carriage and where the other end of said

head wire is connected to said pad forming portion; and



pl ate portion being formed with a cavity for storing said electronic

. devi ce; and end portion being constituted by engagi ng
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15. A magnetic-disk drive comprising:

a disk which is a data storage medium;

a carriage unit fitted on a rotational shaft so as to
be freely rotatable, the rotational shaft being fixedly
arranged and said carriage unit being movable along a
surface of said disk; and

a motor for driving said carriage unit; and

wherein said carriage unit comprises:

a carriage having a plurality of head arms protruded
in the form of a comb; _

heads mounted on said head arms, one end of each of
head wires being connected to each head; and '

an FPC cable where its head-side end portion,
including. a device mounting portion having an electronic
device mounted thereon and a pad forming portion, is
attached to said carriage and where the other end of sgaid
head.wire is connected to said pad forming portion;

wire tubes which covers said head wires being extended
to said pad forming portion in non-parallel to each other.



