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Specification

1. Title of the Invention:

Flexible cable assembly, fabricaﬁion method thereof, and
disk drive employing the flexible cable assembly

2. Detaiied Description of the Invention:
[0001]
[Field of the invention]

The present invention relates to a flexible cable assembly
pasting a reinforcing plate on a flexible cable such as a

flexible printed circuit (FPC) cable, a fabrication method

thereof, and a disk drive employing the flexible cable assembly.
More particularly, the invention relates to a flexible cable
aséembly'which can enhance pasting precision between the flexible
cable and the reinforcing plate and also can ensure clearance
between the flexible cable and the enclosure case (comprising a -
base and a top cover) of a disk drive when it is mounted in the

drive disk.:
[0002] | | | .
(Background art]

Generally, disk drives have an enclosure case where a shallow,
box-shaped base is closed by a top cover. The enclosure case
houses disks, such as magnetic disks which are data storage
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pasting a relnforC|ng plate on a flexible cable such as a.. flexible printedh“
cfrcuit (FPC) cable, a fabrication method thereof, and a di sk drive
.enploying the flexible cable assenbly. Mre part[dqlarly,-the I nvention
relates to a flexible cable -assenbly which can enhance pasting precision
between the flexible cable and the reinforcing plate and al so can ensure
cl earance between the flexible cable and 1 he_encl osure case (conprising a
base and a top cover) of a disk drive when it is nounted in the drive

di sk. [ 0002 [ Background art] CGeneral Iy, disk drives have an

encl osure ¢ igherandy asieningde mpsRrshapedrbartng sthe shigk Mt & taomstendr .

The encl osurgpdse hmus esndlisditre e aﬂsmgiwsle@ @ ?dé&-r\i/@lg%h anbe adalod ce

otor Tor s MEPRe (B 597 Mg gp carriags TowBibE ally APLh! ©
disk. A head slider with a converter head for. reading or writing
data from or to the disk and a voice coil constituting the VCM
are mounted on the carriage. Also, a circuit board for
controlling the spindle motor and the VCM and for transmitting
and receiving data between it aﬁd the converter head is attached

to the exterior surface of the enclosure case.

[0003]

A FPC cable assembly is émployed'for connection between the
circuit board, the converter head, and the voice coil. The FPC
cable assembly has a FPC cable and a reinforcing plate pasted on
the FPC cable. The FPC cable is a flat cable comprising a
transmission portion where a first attaching portion and a second
attaching portion-aré formed integrally on the opposite ends of
a ribbon-shaped flexible cable, and a component mounting portion
formed integrally on the second attaching portion. Also, wiring
patterns for transmitting data which is read from or written to
the disk and for supplying current to the voice coil are formed

on_the FPC cable.

[0004]

The first attaching portion of the FPC cable is attached to the
carriage by a reinforcing plate and follows movement of the
carriage. Also, the second attaching portion is fixed to the
enclosure case by another reinforcing plate. The reinforcing
plates are pasted on one surface of the FPC cable, respectively.
The flexible portion between the first and second éttaching
portions bend according to movement of the carxiage.  The
transmission portion of the FPC cable is fixed to the carriage
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speed. The encl osure case al so houses a carriage and a voi.ce coil notor
(VCM for noving the carriage toward or away fromthe disk. A head slider
with a converter head for reading or witing data fromor to the disk and a
voice coil constituting the VCM are nounted on the carriage. Al so, a
circuit board for controlling the spindle notor and the VCM and for
transmtting and receiving data between it d the converter head is
attached to the exterior surface of the enCloSure case. [ 0003] A FPC
cabl e assenbly is enployed for connection between the circuit board, the
converter heatid ahd basevso cthatoithe €hblePSucfidte lsssendd perpendiEklaratd e

and a rei nf okgungobl ghCoPaghE btk iy ERE GabESce ofhendFlopablved s a flat

cabl e conprising a transm ssion portion where a i ng portion and
a second attaching portion are forned integrally on the opposite ends of a
ri bbon-shapegobbsyi bl e cabl e, and a conponent nounting portion formnmed
integrally on 'the second attaching portion. Also, wiring patterns for
transmtting data which is read fromor witten to the disk and for -

suppl yi ng cufrehhetpradrss efcpagbling fhe ifdemiblencabhle Ard ¢l seinforoing

The first atpagbeNgodHdrONa0hadtithd Beot &P £h ippsaitidaahag pind he éx;’:\;}B]Iéﬁélf. bﬁ
% secon

a reinforcin | ate.and foll ows movenent of the garriage, %so.

2ttachi ng pofPPoRCRdtAPRERS: B PR SaRc OSERESadt i, Uit ReTL FETHAT ke

plate. The pepvidedi nigp the flexible cable. and the reinforcing plate
respectively, thereby positioning the reinforcing plate with
respect to the flexible cable or positioning the flexible cable

with respect to the reinforcing plate.

[0006]
[Problems to be solved by the invention]

As the disk drive is made thinner, there is the tendency that the
vertical space within the enclosure which is given to the FPC
cable (particularly the transmission portion) becomes smaller.
‘With this tendency, it has become difficult to sufficiently
ensure clearance for'preventing friction between the flexible FPC
cable and the base or the -top cover. '

[0007]

In the aforementioned process of pasting.the FPC cable and the.
reinforcing plate together, the first or second attaching portion
of the FPC cable is deformed depending upon the degree that the
- FPC cable is pulled, thereby sometimes giving rise to a pasting
mismatch alignment. This pasting mismatch alignment causes the
rotational offset of the flexible portion. Because of the
rotational offset, the position of the flexible portion in the
disk drive is considerably moved to the base side or the top
cover side, so that the aforementioned clearance will be reduced.



plates}ére pasted on one surface of the FPC cabl e, respectively. The
f Fexi bl e portion between the first and second attaching portions bend

.according to novenment of the carriage.  The transmission portion of the
FPC cable is fixed to the carriage '

- 3- and the base so that the cable surface becorres perpendicular to the
bottom of the base and the surface of the igp.cover. [ 0005] In the

process of pasting the flexible cable and the reinforcing plate together,
a pasting tool with positioning pins is enployed. The positioning pins are
I nserted int I tien p | b 5;%3

t he relnforglégggﬁgé i?egggcpgégfng ﬁ% gﬁy ﬁ%ﬁ#ﬁ%ﬁ?%?%_iﬁ? drC|ng
plate with ?E@ﬁ%@?n¥%PQQQEQMQ§%FBF€ EaﬁlﬁﬁcﬁniﬁﬁﬁQ|4§ﬁlﬁﬁetﬁ@nF?%§|Qﬁ¥WQ§ﬂﬂ e

Wi th respectthe rhe ¢£bId G Mhepledtosure[ 8H6|can be avoided.

[(0008]

In view of problems such as described, an object of the present
invention is to provide a flexible cable assembly which can
enhance pasting precision between the flexible cable and the.
reinforcing plate and therebyican ensure clearance between the
flexible cable and the enclosure case of a disk drive. Another
object of the invention is to provide a method of fabricating the

flexible cable assembly.

{0009]

[Summary of the invention]

To achieve the aforementioned objects, a flexible cable assembly
of the preseﬁt invention has the stacked structure where a
reinforcing plate is pasted on the pasted poftion between a
flexible portion and a reinforcing film. In the procedure of
fabricating the flexible cable assembly, the reinforcing film has
previously been pasted on the flexible cable, and furthermore,
a reinforcing plate is pasted on the pasted portion between the
reinforcing film and the flexible cable.

[0010]

Thus, the reinforcing film has previously been pasted on the
- flexible cable, wheréby'the'deformation of the flexible cable can
be suppressed in the process of pasting the flexible cable and
the reinforcing plate together. Therefore, pasting precision can
be enhanced between the flexible cable and the reinforcing plate,



[ Probl ens to be solved by the invention] As the disk drive is made

t i nner, there is the tendency that the vertical space within the

encl osure which is given to the FPC cable (particularly the transm ssion
portion) becomes smaller. Wth this tendency, it has becone difficult to
sufficiently ensure clearance for preventing friction between the flexible

FPC cable and the base or the top. cover. [ 0007] In the
af orementi oned process of pasting the FPCtabte and the reinforcing plate

together; the first or second attaching portion ‘of the FPC cable is .
def or med depandi 8gnspientisy degeagahbat cdde ERGueal! Betwedilthedent heseby

sonetinmes giying LLs 0 ast i 1, Sa al.tgnpgent . This.pasting
m smat ch aliéﬁﬁen kc%ué%%gf %3$%£%§4ﬁ§§ﬁ %gpféé#goggg%% 37T e portion.
Because of the rotational offset, the position of the flexible portion in
the di sk driygobgjconsiderably noved to the base side or the top cover

side, so that the aforenentioned clearance will be reduced.

[Preferred embodiment]

Figures 1 through 3 are perspective views showing the
constitution of a disk drive according to- an embodiment of the
present invention, some parts having been exploded. The disk
drive shown in Figures 1 through 3 houses a disk 1, a spindle
motor 2, a carriage 3, a head slider 4, a voice coil motor (VCM)
5, and a FPC cable assembly 10 (flexible cable assembly) in an
enclosure case 6. Also, a circuit board 7-is attached to the

exterior surface (lower surface) of the enclosure case 6.

10012)

The disk 1 which is a data storage medium is fixed to the
exterior circumference of the spindle 21 of the spindle motor 2
disposed in the base 61 of the enclosure case 6, as shown in
Figure 1. The spindle motor 2 spins the disk 1 at a constant
speed. In this embodiment, two disks la and 1b are stacked with
a spdcer 11 between them and also are coaxially fixed to the
spindle 21 with a clamp 12 disposed on the upper surface of the-

upper disk 1la.

[0013]

The carriage 3, as shown in Figure 2, has an intermediate portion'
31, a head arm 32 extending from one end of the intermediate
portion 31, and a coil arm 33 extending from the other end of the
intermediate portion 31. The intermediate portion 31 is fitted
on a carriage shaft 35 through'a bush 34 so as to be free to
rotate. The outer end of the head arm 32 has a head slider 4
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Therefore, if the pasting mismatch alignnment is inproved,..the

af orenenti oned cl earance can be ensured and the contact between the FPC
.cabl e and the encl osure case can be avoi ded. [ 0008] In view of probl ens
such as described, an object of the present invention is to provide a

fl exi bl e cabl e assenbly whi ch can enhance pasting precision between the
flexible cable and the reinforcing plate and thereby can ensure clearance
bet ween the flexible cable and the enclosar® Ttase of a disk drive. Another
object of the invention is to provide a nethod of fabricating the flexible

cabl e assenimgunted gd@gjeon,| Sodnkhe beadheliderent ilrg a cnvertiesydielde 41

af or ement | oORGE ADjREGE o Wr@xkbl 8atabkorsseMy e dilk Pr.ese thavestiion
has t he st'acked3 tructyre mheie g relnforg%?g plate is pasted on the pasted
portion bet Vidh 32 A ¥ 6PeCBoFt POt AP H Y nforcing film In the

procedure of fabricating the flexible cable assenbly, the reinforcing film .
has [0014]

On the interior surfaces of a yoke 52 which is fixed to the base
61, permanent magnets 53a and 53b are mounted. The coil arm 33
is inserted into the space between the permanent magnets 53a and
53b. The voice coil 51 and the permanent magnets 53a and 53b as
a whole constitute the VCM 5. This VCM 5 moves the carriage 3
toward or away from the disk 1, thereby moving the converter head
41 along approximately the radial direction of-the disk 1.

[0015]

The enclosure case 6, as shown in Figure 3, is one where the open
upper surface of the shallow box-shaped base 61 is closed by a
top cover 62. The top cover 62 is connected to the open upper
surface of the base 61 through a seal frame 63 by means of

sScrews.

[0016]

On the circuit board 7 a connector connecting pattern 71 is
formed. Aiso, on the circuit board 7 a CPU'(not shown), a
spindle driver (not shown), a VCM driver (not shown), and the
like are mounted. The CPU controls an operation of the disk
drive, and the CPU transmits and receives data between it and the
converter head 41. The spindie driver drives the spindle motor
‘2 in accordance with an instruction from the CPU. The VCM driver .
supplies a VCM current to the voice coil 51 in accordance with
an instruction from the CPU, thereby driving the VCM 5.
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previ ously been pasted on the flexible cable, and furtherpore, a.
reinforcing plate is pasted on the pasted portion between the reinforcing
filmand the flexible cable. [ 0010] Thus, the reinforcing film has
previously been pasted on the flexible cable, whereby the deformation of
the flexible cable can be suppressed in the process of pasting the flexible
cable and the reinforcing plate together. Therefore, pasting precision can
be enhanced between the flexible cable and?the reinforcing plate,

-5- and con ently, clearance can be ensured between the encl osure

case of a di tive and the flexible cable assenbl y. [0011]
[ Preferred enbodi nent]
~ The first attaching portion 111 of the FPC cable assembly 10 is

attached to the side surface of the carriage 3, while the second
attaching portion 113 of the FPC cable assembly 10 is fixed to
the base 61. On the connector mounting portion 116 of the FPC
cable assembly 10 a connector 131 with a spring pin is mounted.
The connector 131 is inserted into a comnector inserting hole 64
provided in the base 61. The spring pin of the connector 131
abuts the connector connecting pattern 71 formed on the circuit
board 7 and connects with this. The connector mounting portion
116  faces the base 61 at the circumferential portion of the
connector inserting hole 64 through a seal frame 65 attached to
. the circumferential portion of the connector 131. The FPC cable
assembly 10 transmits the data read from the disk 1 by the
converter head 41 to the circuit board 7 and also transmits data
from the circuit board 7 to the converter head 41. 1In addition,
the FPC cable assembly 10 supplies a VCM current from the VCM
driver of the circuit board 7 to the voice coil 51. :

[0018]

Figure 4 illustrates the circumferential structure of the
carriage 3. Figure 4(a) is an exploded perspective view, Figure
4(b) a top plan view, and Figure 4(c) a front view. Figure 5
illustrates the folded structure of the FPC cable aésembly 10.
Figure 5(a) is a top view, Figure 5(b) a front view, and Figure
5(c) a bottom view. Figure 6 illustrates the developed structure
of the FPC cable assembly 10 (before it is folded).- Figure 6(a)
is a top plan view (seen from the surface) and‘figure 6(b) a
front view (seen from the end surface). Figure 7 is a developed
view showing the positions at which the reinforcing films 102;
103, and 104 and the reinforcing plates 105, 106, and 107 are
pasted on the FPC cable 101 of the FPC cable assembly 10. Figure
" 8 illustrates the structure of the reinforcing plate 105. Figure



Figures 1 through 3 are perspective views show ng the cgnstitutioﬁhof a
ti sk drive according to an enbodi nent of the present invention, sone parts
havi ng been expl oded. The disk drive shown in Figures 1 through 3 houses a
disk 1, a spindle notor 2, a carriage 3, a head slider 4, a voice coi

motor (VCM 5, and a FPC cable assenbly 10 (flexible cable assenbly) in an
encl osure case 6. Also, a circuit board 7.is attached to the exteri-or
surface (I ower surface) of the encl osure~chse 6. [ 0012] The disk 1
which is a data storage nediumis fixed to the exterior circunference of
the spindle 21 of the spindle notor 2 disposed in the base 61 of the

encl osure ciE®) 615 & EeRviplam viRwurBigureTHy ypiandizeontoivdewz §pdnd (eheadi sk
1 at a constefy ss@ee¥ickl thPrsgerbodi NENtustirdRedi Mo | Scauvtdte age thacked

wth a spacer 11 hetween th and_al so a oaxially fixed t.0 the,. spindle
21 vith a CrEFfCES 0 BASLE dNCcneFAIRER SLR1 abe B qme L Jee i Sionse
[ 0013] Thio kcasr ifapat3, viewshend iHd)i gar deft haddeanviiewer neBiguee pdoti on

31, a head @ifs32PesLhNgtihetrdoehOriRgolBl £ NEHL A €0 R0" Fighr31,
and a coil €§n133 extending fromthe_ot her e&anf t€e I nt.er medi gt e _portion
31. The intidHifdils & FOB PIR™3YLPY ¢ FLoBEe LA(R) &riichfe Véf¥it 288 LA{Bdgh a

bush 34 so addfit lsdder gdetvo

[0019]

in Figure 4 the head arm 32 extends from one end of the
intermediate portion 31 in a horizontal direction. In this
embodiment, three head arms 32a, 32b, and 32c extend in the form
of a comb. The upper and lower head arms 32a and 32c have a
single suspension assembly 36a and a single suspension assembly -
36d, respectively. The intervening head arm- 32b has two
suspension assemblies 36b and 36c. The suspension assembly 36
has a head slider 4 mounted thereon, and the head slider 4 has-
' the converter. head 41 at the outer end thereof. The two disk la
and 1b shown in Figure 1 are interposed between the suspension
assemblies 36a and 36b and between the suspension assemblies 36c¢c
and 36d, respectively. From the other end of the intermediated
portion 31 opposite the extended portion of the head arm 32 the
coil arm 33 on which the voiCe_coil 51 is mounted extends in a

horizontal direction.
[0020] o - .

On one side surface of the intermediate portion 31 between the
extended portion of the head arm 32 and the extended portion of
the coil arm 33 a.fPC cable supporting portion 37 is pfotruded.
On this FPC cable supporting portion 37 the attaching bracket 153
(for the detail structure, see Figure 8) of the FPC cable
assembly 10 is connected by means of screws. The head wire 42
from the converter head 41 is clamped by the edge portion of the
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rotate. The outer end of the head arm 32 has a head slider. 4

- 6- nmounted thereon, and the head slider 4 has a converter head 41 which
reads or wites data fromor to the disk 1. On the coil arm 33 a voice
coil 51 is nounted. [ 0014] On the interior surfaces of a yoke 52

which is fixed to the base 61, pernmanent- magnets 53a and 53b are nount ed.
The coil arm33 is inserted into the spacég between the pernanent magnets
53a and 53b. The voice coil 51 and the pernmanent magnets 53a and 53b as a
whol e constitute the VCM 5. This VCM 5 noves the carriage 3 _toward or away
fromthe di skead ergréBy nBYFRBerRereontld thpadhestre 442 ol HrglapRAh dvmethe v
the radi al diwieetheaciadt tIs2 iEdk the detaiQlSkructure, see Figure 8) of the

FPC cable assembly 10 and is guided to the first attaching
portion 111 (for the detail structure, see Figure 6) of the FPC
cable assembly 10. Finally, the head wire 42 is soldered on a
head wire pad electrode (122 in Figure 6) formed on the first
attaching portion 111. Also, the lead wire 54 of the voice coil
51 is soldered on a voice coil pad electrode (123 in Figure 6)
formed on the pull-turn portion 114 (for the detail structure,
see Figure 6) of the FPC cable assembly 10.

[0021]

The FPC cable assembly 10 has a FPC cable (flexible cable) 101,
reinforcing films 102, 103, and 104 (In Figure 7 oblique line
portions), and reinforcing plates 105, 106, and 107, as shown in

Figures 6 and 7.

[0022]

The FPC cable 101 is a flat cable where the first attaching
portion 111, flexible portion 112, second attaching portion 113,
pull-turn portion 114, electric-~component mounting portion 115,
and connector mounting portion'lls are formed integrally with one
another. The first attaching portion 111 and the second
attaching portion 113 are formed integrally on the longitudinal
opposite ends of the xribbon-shaped flexible portion 112,
respectively. The first attaching portion 111, the flexible
pdrtion 112, and the second attaching portion 113 as a whole
constitute a ribbon-shaped transmission portion 117. The pull-
turn portion 114 is formed integrally on the first attaching
portion 111 and extends in a direction perpendicular to the

transmission portion 117.
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The encl osure case 6, as shown in Figure 3, iS one where.the open upper .

surface of the shall ow box-shaped base 61 is closed by a top cover 62. The
top cover 62 is connected to the open upper surface of the base 61 through-
" a seal frane 63 by neans of screws. =~ [0016] On the circuit board 7 a
connector connecting pattern 71 is fornmed. Also, on the circuit board 7 a
CPU (not shown), a spindle driver (not .shown), a VCM driver (not shown),
and the Ilike are mounted. The CPU contreoli® an operation of the disk

drive, and t£§§23DU transmts and receives data between it and the
converter hé The spindle driver drives the spindle motor 2 in
accordance with an instruction fromthe CPU. The VCM driver supplies a VCM

= e?}] e?gbmgr?&% ﬁ&&ﬁbéréﬂoﬂ NEGPRHSIARRE Yohd 8dghNSET YRkl R2ahERTEEDEN

-7 [0017%or ion q17 and also forming one edge of the second attaching
portion 113, the generally rectangular electrlc—component
mounting portion 115 is formed integrally. On the edge of the
electric-component. mounting portion 115 opposite the second
attaching portion 113, the connector mounting. portion 116 is
formed integrally. The electric-component mounting portion 115
and the connector mounting portion 116 extend in a direction
perpéndicular to the transmission poftion 117. The electric-
component mounting portion 115 and the connector mounting portion
116 constitute a component mounting pottion 118. That is, the
FPC cable 101, in the developed structure, is one where the pull- .
turn portion 114 and the component mounting portion 118 are
formed integrally in the form of a crank on the longitudinal
opposite ends of the ribbon-shaped transmission portion 117.

[0024]

Also, on the FPC cable 101 there are formed wiring patterns 121,
such as a signal line 12la for Connecting the converter head 41
and a VCM current line 121b for connecting the voice coil 51.
On the way of the signal line 12la, there are provided electronic
devices, such as an AE chip 132 for amplifying a transmission

signal, a resistor 133,.and a capacitqr 143.

[0025] .' B -

On the front surface of the first attaching portiéh 111 the head
wire pad electrode 122 is opened and formed. Also, on the front
surface of the pull-turn portion 114 the voice coil pad electrode
123 is opened and formed. On the back surface of the first
attaching portion 111, there is pasted the reinforcing film 102
for suppressing deformation of the first attaching portion 111



-The first attaching portion 111 of the FPC cable assenbly_ 10 is . attached
to the side surface of the carriage 3, while the second attaching portion
.113 of the FPC cable assenbly 10 is fixed to the base 61. On the connector
nounting portion 116 of the FPC cable assenbly 10 a connector 131 with a
spring pin is nounted. The connector 131 is inserted into a connector

i nserting hole 64 provided in the base 61.. The spring pin of the connector
131 abuts the connector connecting pattéTﬁl71 formed on the circuit board

7 and connects with this. The connector mounting portion 116 faces the

base 61 at the PrEEERTeitdft ivgingercing statre 105omnctthe | HhEFt | Atahings
t hrough a _iggbr%@:mlzp.ﬁﬁ t@t;b&l abed tmlrlﬂﬂa-ma'rrequaﬁeﬂem | vt i nFRRC ag Qilxﬁhﬁmh
connect or a . s.ihe data.read, from the
disk 1 by théheﬁ%%vserpg gr%e eghf 3‘%&?‘ gtg g éﬁgi'éi(;%?%rfr?oaffégft}%ﬁ éngog{l%anlsrmﬁs
data from tattachingt pPs&ian7 kld t3nrd cSheemudl faxa sortipndbl4i &8 thae

FPC cabl e assgrbiagd 03supprnespashéad/ portesh betwebhe t¥eMfididey esredchiy
circuit board Ztto tg§d¥05§$ cg%é 5%? £ Q018] .., _Fi ei% i Llustrates.the
ci rcunf er entPAF“£%u e t EHELEER9 FEhiRe %) Ps ERTESPI S
perspect i ve podeitidiing cholsysh)liday,op 1dbananfieWllignd Fhgupellttyrm poxnirton

view Figureips idlasitiedl 63thne ¥APHoIEr YELRT Sndlerlga®iRGChe 8Ok €1 PAS QIHY ¥
10. Figure gfqﬁ Is a top view, Figure 5(b) a front viéw, "and Figure 5(c)
a bottomvie L4 igure 6 illustrates the devel oped structure of the FPC.
cabl e assenbly 10 (before it is folded). Figure 6(a) is a top plan view

(seen fron1t{Fb§§£face) and Figure 6(b) a front view (seen fromthe end
surface). Figure is a devel oped view showi ng the positions at which the

reinforcing films 102, _ _ )
The reinforcing plate 105 is one where a wirelbracket 152 and an

attaching bracket 153 are formed integraliy on a . main body
portion 151, as shown in Figure 8. The main body portion 151 is
formed with positioning holes 15la, 151b, and 15lc. The front
surface 154 of the main body portion 151 is flat in shape and
pasted on the reinforcing film 102. On the back surface 155 of
the main body portion 151 an engaging protrusion 151k is formed.
The wire bracket 152 is protruded from one end surface of the
main body portion 151. The wire bracket 152 is formed with
grooves 156 for clamping the head wires 42 (see Figure 4). The
attaching bracket 153 is protruded from the back surface 155 of
the main body portion 151. The attaching bracket 153 is formed
with a screw hole 153h and an engaging protrusion 1531.

[{0027] : N ;

The first attaching portion 111, the reinforciﬁg"film 102, and
the reinforcing plate 105, as shown in Figures 6 and 7, are
pasted together so that the positions of the positioning holes
l11la and 151a are aligned with each other, the positions of the
positioning holes 111b and 151b are aligned with each other, and
so that the positions of the positioning holes 1llic and 151c are
aligned with each other.
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103, and 104 and the reinforcing plates 105, 106, and 107..are pasted on the
FPC cabl e 101 of the FPC cable assenbly 10. Figure 8 illustrates the
structure of the reinforcing plate 105. F|gure L 8(a) is atop
plan view, Figure 8(b) a front view, and 8(c) a Ieft si de vi ew. Figure 9
illustrates the structure of the reinforcing plate 106. Figure 9(a) is a
top plan view, Figure 9(b) a front view, and 9(c) a left side view
Figure 10 illustrates the structure of thé]@ernfor0|ng pl ate 107. Figure

10(a) is a tg 085?” view, Figure 10(b) a front view, and 10(c) a left side
Vi ew. [001 P n Figure 4 the head arm 32 extends fromone end of the
internediate portion 31 in a horizontal direction. In this enbodi nent,

three head abHBtﬁgabaéﬂbsué‘f‘Qc@?&f eptieMfbddhd e chehingf pareesR. 11T NehpRer
and | ower he%g ggstegzt gnrelnébrCLngé¥llm 103 for suppressing deformation
' of the second attaching portion 113 in pasting the reinforcing
plate 106 and the secohd attaching portion 113 together.
Furthermore, on this reinforcing film 103 there is pasted the
reinforcing plate 106 for fixing the second attaching portion 113
to the base 61. The pasted portion between the second attaching
portion 113 and the reinforcing film 103 is formed with
positioning holes 113d and ll3e.

[0029]

The reinforcing plate 106 is oneawhere'é'side plate 161 and a
bottom plate 162 are formed integrally with each other so that
the cross section has an L-letter shape, as shown in Figure 9.
The side plate 161 is formed with positioning holes 161d and
l6le. Also, the bottom plate 162 is formed with a screw hole
162i and engaging holes 162m and 162n.  The inner surface 163 and
outer surface 164 of the'side plate 161 and the inner surface 165
and outer surface 166 of the bottom plate 162 are all flat in
shape. The outer surface 164 of the side plate 161 is pasted on

the reinforcing film 103.

[0030]

The second attaching portion 113, the refhfdrcing £ilm 103, and
the reinforcing plate 106, as shown in Figures 6 and 7, are
pasted together so that the positions of the posxtlonlng holes
113d and 161d are aligned with each other and also the positions
of the p031tlon1ng holes 113e and 16le are aligned with each

other.
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si-ngl e suspensi on assenbly 36a and a single suspension assenbly 36d,
rrespectively. The intervening head arm 32b has two suspension
~assenbl i es 36b and 36c¢c. The suspension assenbly 36 has a head slider 4

mount ed thereon, and the head slider 4 has the converter head 41 at the
outer end thereof. The two disk la and I'b shown in Figure 1 are interposed
bet ween the suspensi on assenblies 36a and 333 and between the suspension
-assenbl i es 36¢c and 36d, respectively. From thHe other .end of the
internedi ated portion 31 opposite the extended portion of the head arm 32
the coil arm@3on which the voice coil 51 is nmounted extends in a
hori zontal direction. [ 0020] On one side surface of the internedi ate
portion 31 between the extended portion of the head arm 32 and the extended
portion of t@r W Ifxonk s3rfarPOLaie slgsiaicr-rgmponentmamting pemtided.
On.this FPC cad| aars W WHiig HalkOlliceRrddet 124 ahhdCoh Nal ddtddiBlc He¥rickohbakihe
det ai | strucetsll;rcqi,%odseﬁ El%gr% 3 gf t#}& EPC cgb e assegglg 10 is conngct ed
by means of SFERCICrhE>HE 89209 FOAFERARD AT BFERERHC FPTPEREP S Rped
by the edge spsh iagnaof AEhehip 132, a resistor 133, and a capacitor 134, are
mounted. The AE chip 132 is soldered on the AE chip pad
electrode 124. - The resistor 133 and the capacitor 134 are
soldered on the electronic device pad eléctrode 125. On the back
surface of the electric-component mounting po:tion 115, there is
pasted a reinforcing plate 107 for fixing the mounting portion
115 to the base 61 and also ensuring the flatness of the
electric-component mounting portion 115 in soldering the AE chip
213 and the like. The electric-component mounting portion 115

is formed with positioning holes 115f and 1159 and a screw hole

1153.
[0032]

The reinforcihg plate 107 is one where a thick plate 171, a thin
plate 172, and an intermediate plate 173 are formed integrally
on a plane, as shown in Figure 10. The intermediate plate 173
is formed with a positioning hole 173f, a screw hole 173i, and
engaging protrusions 173m and 173n. The thick plate 171 is
formed with-a screw hole 171j. The thin plate 172 is formed with.
a positioning hole 172g. The front surface 174 of the thick
plate 171, the front surface 176 .of*the thin plate 172, and the
front surface 178 of the intermediate piate 173 as a whole form
a single plane and are pasted on the back surface of the
- electric-component mounting portion 115. Between the back
surface 177 of the thin plate-172 and the back surface 175 of the
thick plate 171, there is difference in level. Similarly,
between the back surface 175 of the thick plate 171 and the back
surface 177 of the intermediate plate 173, there is difference
in level. When the FPC cable assembly 10 is folded as shown in



head arm 32. Furthernore, the head wire 42 is clanped by. the wi.re bracket
52 (for the detail structure, see Figure 8) of the FPC cable assenbly 10
‘and is guided to the first attaching portion 111 (for the detail structure,
see Figure 6) of the FPC cable assenbly 10. Finally, the head wire 42 is
sol dered on a head wire pad electrode (122 in Figure 6) formed on the first
attaching portion 111. Also, the lead wire_54 of the voice coil 51 is

sol dered on a voice coil pad el ectrode (1234r‘1‘ Figure 6) forned on the

pull-turn po 144 | eS G e C Ll S u t C
cabl e asseanibQPe 3 ll%%éz) M&T%gﬁacecs:éggebgsgge SStEbﬂ {a)tgagé Fli;é2 @% e
(flexible caEF\‘-:’)‘f‘i’B‘il & di%fy showms 120519988, 9a¥ﬁ FBReY{RPRS {5 o '/the

oblique I¥ neb@oktsmﬂséqe amd reef rﬁhy dintgrpkdiate 195atd 0673 andad OBhisast isdegwn

in Fi 6, R0 I t h
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connect or nofiih g gitdlieoplbhe.are fornmed integrally with one another.
The first attaching portion 111 and the second attaching portion 113 are

forned i ntegrall on the | ongitudi nal
g[0033/] g

The electric-component mounting portion 115 and the reinforcing
plate 107, as shown in Figures 6.and 7, are pasted together so
that the positions of the positioning holes 115f and 173f are
aligned with each other, the positions of the positioning holes
115g and 172g are aligned with each other, and so that the screws
115j and 1713j are aligned with each other. | '

[0034]

On the front surface of the connectbr mounting portion 116,
connector pad electrodes 126 are opened and formed and also a
connector 131 with spring pins.13la for connecting the wiring
pattern 121 to the circuit board 7 (see Figure 3) is mounted.
The connector 131 is soldered on the connector pad electrodes
126. On the back surface of the connector mounting portion 116,
there 1s pasted a reinforcing £ilm 104 for ensuring the flatness
of the connector mounting portion 116 in soldering the connector
131 on the connector pad electrodes 126. The pasted portion
between the connector mounting portion_lls and the reinforcing
film 104 is formed with screw holes 116i and 1163j and an engaging
hole 116m. - ' )

[0035]

The fabrication process df the developed FPC cable assembly 10
shown in Figures 6 and 7 will hereinafter be described. Figures
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opposite ends of the ribbon-shaped flexible portion 11Z, respectively. The
first. attaching portion 111, the flexible portion 112, and the second
attaching portion 113 as a whole constitute a ribbon-shaped transni ssion
“portion 117. The pull= turn portion 114 is formed integrally on the first
attaching portion 111 and extends in a direction perpendicular to the
transm ssion portion 117. - 10 -
[ 0023] On the end portion form ng one 1 dAg edge of the transm ssion
portion 117 and al so form ng one edge. of .the second. attaching ortion 113,
the general | ¥1r &brranghl 46 eirstdiagoamgpofent expbaining por exapples ofs the
formed int eghRbldss @ftﬁﬁbﬁﬁgét%gt{?ﬁe PbECthbE2CABBEABYY HOUNT iFIGsRON tdON

115 opposite.the second attachin lon 113, t connect or untl
DO e e o i ey Fpe BRbleBactend oo aun: Frghad o o bhseor

115 and .t heffmnesteriabw20liang Mode apeti@ieal 2yl a ncandhiceixte d'rn.lm (not.
per pendi cul ag, éﬁnflfh% ?a%'%%ﬁ‘ 51 Ok MY Qﬁlﬂljﬂateﬂﬁ Soa et MEh af YAV

-nmounting portion t he connect or nDuntlng portion constitute a
conponent nOWHESHR bodfdofhig scondpngtive fifp 18 patterned, therel"-‘l’ forming
the wiring patterns 121 (see Figure 6). Next, a base film

material 201b is pasted with an adhesive material on the side of
the base-filnxmaterial 201a on which the wiring patterns 121 have
been formed. Next, the base film matexrial 201b is formed with
pad openings to which the head wire pad electrode 122, the voice
coil pad electrode 123, the AE chip pad electrode 124, the
electronic device pad electrode 125, and, the connector pad
- gléctrode 126 (see Figure 6) are exposed. - -

[0036]

In this embodiment, the base film materials 20la and 201b employ
polyimide (for example, trade name "Kapton" made by NOK). The
thickness of the base film materials 20la and 201b is at about
12.5 pym. Therefore, the thickness of the base film material 201
with structure pasting the base film materials 20la and 201b

together is at about 25 um.

[0037] -

Next, as shown in Figure 12, a reinforcing film material 203 is
stamped into a predetermined configuration to generate a
reinforcing f£film pattern 204. In this embodiment, the
reinforcing film material 203 employs polyether imide (for
example, trade name “ULTEM 1000" made by MECTRON). The
reinforcing film material 203 is, for example, at about 75 to 125
um in thickness and has a thickness about 3 to 5 times the
thickness of the base film material 201. .
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FPC cabl e 101, in the devel oped structure, is one where the pull- tarn
portion 114 and the conponent nmounting portion 118 are fornmed integrally
in the formof a crank on the |longitudinal opposite-ends of the

ri bbon-shaped transmission portion 117. . [0024] Al so, on the FPC cable
101 there are formed wiring patterns 121, such as a signal line 121a for
connecting the converter head 41 and a VCM current l'ine 121b for
connecting the voice coil 51. On the way of the signal line 121a, there
are provided el ectronic devices, such as atP AE chip 132 for amplifying a
transm ssionpggizgnal , a resistor 133, and a capacitor 143. [0025] On

the front surface of the first attaching portion 111 the head wire pad

el ectrode 122 is opened and formed. Also, on the front surface of the

pul | -turn poNexsn 4d4shdwen igi Féguuel 1pad-he eetinfdecieg fslwpatdeérands is

formed.  OnphBechadn sphbagsaal dheche! Hasdl tACH NHaPOF{d PN 21 JilN €4 S

pasted the reipforcing film102 for sggpressln%, eformation of the first

at t achi ng poFggﬁﬁliﬁl aterial. The reinforcing Tilm pattern 204 will be the
reinforcing films 102 through 104 (see Figure 7) and therefore

is pasted on the FPC cable pattern 202 so as to include the

- predetermined .areas of the first attaching portion 111, second
attaching portion 113, and connector mounting portion 116 (see
Figure 7) provided on the FPC cable pattern 202.

[0039]

Next, as shown in Figure 14, screw holes (screw holes 114h, 1157,
116i, and 116j shown in Figure 7), engaging holes (engaging holes
114h, 1141, and 1l16m shown in Figure 7), and positioning holes
11la, 111b, 1ilc, 113d, 113e, 115f, and 115g are opened in the
FPC cable pattern 202. Note that in Figure 14, screw holes and
engaging holes have not been shown. The FPC cable pattern 202
is stamped from the base film material 201, thereby forming the .
FPC cable 101 to which the reinforcing films 102 through 104 have
been pasted. In the FPC cable 101, the reinforcing films 102
through 104 are pasted on the back surface, that is, the side of
the base'film material 20la, and pad openings (not shown) are
formed on the .front surface, that is, the side of the base film

material 201b.

[0040]

Next, as shown in Figures 15 and 16, the reinforcing plates 105
- through 107 (for the detail structures, see Figures 8 through 10)
are pasted on the FPC cable 101 with a pasting tool 301. The
reinforcing plates 105 and 106 are pasted on the FPC cable 101
through the reinforcing films 102 and 103, respectively. ' That
is, the reinforcing plates 105 and 106 are pasted on the



In pasting the reinforcing plate 105 and the first attachi.ng portion 111
t'ogether. Furthernore, on this reinforcing film 102 there is pasted the
~reinforcing plate 105 for attaching the first attaching portion 111 and the
pul | -turn portion 114 to the carriage 3. The pasted portion between the
first attaching portion 111 and the reinforcing film102 is formed with
positioning holes 111a, 111b, and 11lc. The pull-turn portion 114 is forned
with a screw hol e 114h and engagi ng hol es- 414k and 1141. [ 0026] The
reinforcing plate 105 is_one where a w re bracket /152 and_an attachin

, ( ( g
bracket 153 5?%“?%¥ﬂkkﬁi?&¥EﬁEHQ%/ &QQHiﬁeEB&§tb8?}Yon The PastimpkPoh
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the mai n bodROPpbtiPRing Ping, 3dAaaRFREGY SirrgspER dianesaed rdr fBg. Pafictifne
bL acket 1§2 of ‘Bﬁ@tfl@edptfafﬂi’ﬁdrﬂﬂﬂlﬁmﬂ)x‘ﬁél’sbaﬁdiﬂﬁ tbeulaai poditiiomind iKslekbl.
The wire-bra 1 | s | oV 6 ' i I es
42 (see Fi gu’rc'i;félj : {)f'he’ a{’?%gﬁi %ié\éc%’r ac %t’ %stfﬁs %l?{)tlﬁu% ?%ﬁréjt 1;ez"eﬁ%cl%/{xﬂe
surface 155 b1t he main body portion 151. The attaching bracket 153 is

formed wwth a screw hole 153h and an engagi ng protrusion 1531.
[0041] '

First, the FPC cable 101 is faced to the flat portion 311, and
the positioning holes 1l1lla, 111b, 11llc, 113d, 1l13e, 115f, and
115g on the FPC cable 101 are engaged by the positioning pins
- 312a through 312e of the pasting tool 301, respectively. Then,
the FPC cable 101 is placed on the flat portion 311 (Figure 15)
of the pasting tool 301. Next, the front surface 154 of the main
body of the reinforcing plate 105 is faced to the flat portion
311, and the positioning holes 151a through 151c are engaged by
the positioning pins 312a through 312c, respectively. With the
positioning ‘holes and the positioning pins engaged with each
other, the reinforcing plate 105 is moved toward the reinforcing
film 102 and then the reinforcing plate 105 is pasted on the
reinforcing film 102 with an adhesive agent. Similarly, the
outer surface 154 of the side plate of the reinforcing plate 106
is faced to the flat portion 311, and the positioning holes 161d
and 161le Are.engaged by the positioning pins 312d and 312e,
respectively. The side plate 161 of the reinforcing plate 106
is pasted on the reinforcing film 102 “with an adhesive agent.
Furthermore, the front surfaces 174, 176, and- 178 of the
reinforcing plate 107 is faced to the flat portion 311, and the
positioning holes 173f ‘and 172g are engaged by the positioning
pins 312f and 312g, respectively. The reinforéing plate 107 is
pasted on the back surface of the FPC cable 101 with an adhesive

agent (Figure 16).
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[ 0027] The first attaching portion 111, the reinforcing.film102, and the
reinforcing plate 105, as shown in Figures 6 and 7, are pasted together so
.that the positions of the positioning holes 11la and 151a are aligned with
each other, the positions of the positioning holes 111b and 151b are
aligned with each other, and so that the positions of the positioning holes

111c and 151c are aligned with each other.
- 12 - [ 0028] On the back surface of thé second attaching portion 113,

there is paibgg ﬁhe reinforcing film 103 for suppressing deformation of
the second a cﬁ'ng portion 113 in pasting the reinforcing plate 106 and
t he second attaching portion 113 together. Furthernore, on this

reinforcing fhbeedPBet hait cdnnasted 1316 the AE chip 132, the resistor 133,
and the capacitor 134 are soldered on the front surface of the
FPC cable 101, and the FPC cable assembly 10 is fabricated as
shown in Figures 6 and 7. Note that since the reinforcing plate
107 does not need to be positioned with high precision on the FPC
cable 101, the reinforcing plate'107'is pasted directly on the
FPC cable 101 without intervention of a reinforcing film.

[0043] -

As shown in Figure 17, in a conventiohai FPC cable assembly, a
first attaching portion 111 and a reinforcing plate 105 are
directly pasted together and a second attaching portion 113 and
a reinforcing plate 106 are directly pasted together, without
pasting reinforcing films on the first and second attaching
portions 111 and 113. Therefore, when the positioning holes
provided in the first and second attaching portions 111 and 113
are inserted onto the positioning pin 312 of a pasting tool'301,
the first and second attaching portions 111 and 113 (particularly
positioning holes) are deformed. These deformations cause a
pasting mismatch alignment between the first attaching portion
111 and the reinforcing plate 105 and between the second
‘attaching portion 113 and the reinforcing -plate 106.
Furthermore, the pasting mismatch alignment between the first
attaching portion 111 and the reinforcing plate 105 results in
the rotational offset 321 of the - flexible portion 112.
Similarly, the pasting mismatch alignment between the second
attaching portion 113 and the reinforcing plate 106 results in
the rotational offset 322 of the flexible portion 112. These
rotational offsets have been causative of a reduction in the
clearance between the enclosure case 6 and the flexible portion

112.
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reinforcing plate 106 for fixing the second attaching portion 113 to the
base 61. The pasted portion between the second attaching portion 113 and
_the reinforcing film103 is forned with positioning holes 113d and 113e.

[ 0029] The reinforcing plate 106 is one where a side plate 161 and a
bottom plate 162 are formed integrally wwth each other so that the cross
section has an L-letter shape, as shown in Figure 9. The side plate 161 is
formed with positioning holes 161d and 164%- Al so, the bottomplate 162
is formed with a screw hole 162i and engagi ng holes 162m and 162n. The
i nner surfad®%#83 and outer surface 164 of the side plate 161 and the
i nner surface 165 and outer surface 166 of the bottomplate 162 are al
flat in ‘'sh e t 6 hd S ; n
t he reinfor E‘P’E’S";?r mﬂfo?"e %(E gcga%die %sg%ﬁélﬂgeignﬁf g%}?éa ﬁje%lanlrt):o% Pﬁg;ﬁ@%@’
t he rei nf or &RgTELPEPTIPENYT fidmst A2, apdif it hayeppreEiqwsly -i’:?eéhmtﬁﬁ on
Figures 6 am#le? fidls® gmbtastdmyedidciting wortitvhspasil iamd Di3 | hehere

b
positioni “ggﬁghﬁat}&xgg éf‘du%{ r%f:eigh' 92%9&%" el@taeé}&*ﬁqo %%giéﬂg i‘ifo#l €
positions o e positroning holées 11se an le are a ned W th~eac
ot her. 113 can be suppressed when the positioning holes provided in the
pasted portion are inserted on the positioning pins 312 of the
pasting tool 301. Therefore, pasting precision can be enhanced
between the first attaching portion 111 and the reinforcing plate
105 and between the second attaching portion 113 and the
reinforcing plate 106, and the rotational offset of the flexible

portion 112 can be suppressed.

[0045]

Figures 18 and 19 are diagrams describing a process of
fabricating a conventional FPC cable assembly. - Figure 18
corresponds to the process shown in Figure 12, and Figure 19
corresponds to the process shown in Figure 13. As shown in
Figure 17, even in the conventional FPC cable assembly, since a
reinforcing film 104 is pasted on a connector mounting portion
116, the fabrication process of the conventional FPC cable
assembly shown in Figures 18 and 19 and the fabrication process
of the FPC cable assembly shown in Figures 12 and 13 are the same
in operational procedure and material (reinforcing film material
203), except that the configuration of'a,conventional reinforcing
film pattern 404 is changed to the reinfbicing film pattern 204.:
Therefore, the fabrication cost of the FPC cable assembly 10 is
_the same as the conventional FPC cable assembly, although the
ﬁuq.reinforcing films 102 and 103 have been added.
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- 13 - [ 0031] On the front surface of the electric-conponent nounting
portion 115, an AE chip pad el ectrode 124 and an el ectroni c device pad

el ectrode 125 are opened and fornmed and al so el ectri-c conmponents, such as
an AE chip 132, a resistor 133, and a capacitor 134, are nounted. The AE
chip 132 is soldered on the AE chip pad electrode 124. The resistor 133
and the capacitor 134 are soldered on the electronic device pad el ectrode’
125. On the back surface of the electritj@onponent nounting portion 115,
there is pagbagjia reinforcing plate 107 for fixing the nounting portion
115 to the base gl and al so ensuring the flatness of the

el ectric-conmponent nounting portion 115 in soldering the AE chip 213 and

the |ike.” Thepebeessi ofc6nbdheat the udevelpgsst tHRh chtde asstmbigdlfi shown
posi tioning; ROlﬁgu}%@ Ga%dll"ﬁgaﬁé‘dféb féft‘.’!xf@'&e 1g-5¢ - calﬁlé 09§%émblyl-rg6’

rei nforcing 107, 1is one where
and an i nt eBheWRaiB Bligwee 1573 dde hF&PH‘ﬁéfFﬁFeB‘P aﬁ‘F%Frlbed First, at the
line A-A’ of the FPC cable 101 shown in Figures 6 and 7, the

pull-turn portion 114 is folded back on. the back surface side of
the main body 151 of the reinforcing plate 105, and the engaging
hole 114k of the pull-turn portion 114 is engaged by the engaging
protrusion 151k of the main body 151 of the reinforcing plate
105. Then, the pull-turn portion 114 is folded at a right angle
so that the surface becomes concave at the line B-B’ of the FPC
cable 101, and the engaging hole 1141 is engaged by the engaging
protrusion 1531 of the attaching bracket 153 of the reinforcing
1plate 105. At this time, the positions of the screw hole 114h
and 153h are aligned with each other.

[0047]

Next, the engaging holes'162m and 162n of the reinforcing plate
106 are engaged by the engaging protrusions 173m and 173n, and
the inner surface 165 of the bottom plate 162 of the reinforcing
plate 106 (see Figure 9) is superimposed on the back surface 179
of the intermediate plate 173 of the reinforcing plate 107 (see
Figure 10). At this time, the screw holes 162i and 173i are
aligned with each other. Also, the FPC cable 101 is folded back
so that the surface becomes convex at line C-C’ shown in Figures
6 and 7. Furthermore, the FPC cable 101 is folded at
approximately a right angle so that the surface becomes concave
at line D-D’ shown in Figures 6 and 7. Also, the outer surface
. 166 of the bottom plate 162 of the reinforcing plate 105 (Figure
95 and the back surface 175 of the thick plate 174 of the
reinforcing plate 107 (Figure 10) form a single plane.



on a plane, as shown in Figure 10. The internediate pIate.l?S..Lg’forned
wth a positioning hole 173f, a screw hole 173i, and engagi ng protrusions
- 173m and 173n. The thick plate 171 is formed with a screw hole 171j. The
thin plate 172 is formed with a positioning hole 172g. The front surface
174 of the thick plate 171, the front surface 176 of the thin plate 172,
and the front surface 178 of the-internediate plate 173 as a whole form a
si ngl e pl ane and are pasted on the back supface of the electric-conponent

“mounti ng por ] 115. Bet ween the back surface 177 of the thin plate
172 and the % surface 175 of the thick plate 171, there is difference
in level. Slnllarly ‘between the back surface 175 of the thick plate 171

andI t heI bac e L age tllZJ 1%}‘net Regl nber gRdi ﬁt@fcﬁ&%t.ee 1043 sHdW&Y anl Fidul-bsr gnce
In | eve e capl e ass 0
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the thick plate 174 of _Figure and ;the outer surface t
plate 162 oﬁ’rﬁtgﬁﬁé% ad 33‘ o|t efGFﬂ'P§°§Fhﬁg ePi?B%elo Then, the back

surface of the connector mounting portion 116 (on which the
reinforcing film 104 has been pasted) is superimposed on the
aforementioned plane formed by the outer surface 166 of the
reinforcing plate 106 and the back surface 175 of the reinforcing
plate 107. At this time, the positions of the screw holes 116i,
162i and 173i are aligned with one another. Also, the positions
of the screw holes 116j, 115j and 171j are aligned with one
another. In the aforementioned way, the folded FPC cable
assembly 10 shown in Figure 5 is fabricated.

[0049]

A process of incorporafing the folded FPC cable assembly 10 shown
'in Figure 5 into the aforementioned disk drive will hereinafter
be described. The first attaching portion 111 and the pull-turn
portion 114 of the FPC cable 101 are attached to the side surface
of the carriage 3, by connecting the attaching bracket 153 of the
reinforcing plate 105 to the FPC cable supporting portion 37 (see
Figure 4) of the carriage 3 by means of screws inserted in the
screw holes 114h and 153h. Furthermore, the head wire 42 is
soldered on the head wire pad electrode 122, and the lead wire
of the voice coil 51 is soldered on the voice coil pad electrode
123. The head wire 42 has been clamped by the gioove 156 (see
Figure 8) provided in the wire bracket 152 of the reinforcing
plate 105 and has been guided to the head wire pad electrode 122.
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[ 0033] The el ectric-conponent nmounti'ng portion 115 and t.he rei.nforcing
pl ate 107, as shown in Figures 6 and 7, are pasted together so that the
~positions of the positioning holes 115f and 173f are-aligned with each

ot her, the positions of the positioning holes 115g and 172g are aligned

wi th each other, and so that the 'screws 115 and 171) are aligned with each
ot her. [ 0034] On the front surface of Zhhe connector nounting portion
116, connector pad el ectrodes 126 are opened and fornmed and al so a
connector 13fogsd spring pins 131la for connecting the wiring pattern 121
to the circurt board 7 (see Figure 3) is nounted. The connector 131 is

sol dered on the connector pad el ectrodes 126. On the back surface of the
connect or ' not¥ext ngthoradidn axrme 33t férthe scapriaae 3 te whorchi agef ¢ndn (1fiasftor

ensuring theaé{AHEasp griith CONNeEy. NMBMidHY Bt el el Ifsddhig) Aoy i@
e, connect or. _pa odes 12 sted portion

between ¢ he ReSThAT TR A g 58P RoAnE 26 ChRGEBRE T EPRYETa: FIF AT THRRERY o

formed with sagrevtahddss and6b3bnef thé) yake 88. eriJepilngerrvediaténportiB033]

The fabricatdPRyy aesiagh 8Nes derh@R8URES G0 a9%9@bbKa2e 35 through
the bush 34 so that the intermediate portion 31 can be freely
moved toward or away from the disk 1, and also the yoke 52 is

.connected to the base 61 by means of screws.

[0051]

On the other hand, the second attaching portion 113, the
electric¥c6mponent mounting portion 115, and the connector
mounting portion 116 of the FPC cable 101 are connected to the
base 61 by means of screws inserted in the screw holes 173i,
162i, and 116i and screws inserted in the screw holes 115j and
171j. At this time, the connector 131 is inserted into the
' connector inserting hole 64 through the seal frame 65 attached
to the circumference of the connector 131. Then, the spring pins
13la of the conhector 131 abut the connector connecting pattern
71 formed on the circuit board 7 and connect with this pattern.

[0052]

As described above, the first attaching portion 111 and the
reinforcing plate 105 have been positioned with a high degree of
precision and the second attaching portion 113 and the
reinforcing plate 106 have been positioned with a high degree of
precision. In addition, in the process of fabricating the FPC
cable assembly 10, the occurrence of the rotational offset of the
flexible portion 12 with respect to the reinforcing plates 105
and 106 can be suppressed. Therefore, the FPC cable assembly 10



shown in Figures 6 and 7 wi || hereinafter be described. Figures -

-~ 15 - 11 through 16 are diagrans for explaining an exanple of the
process of fabricating the FPC cable assenbly 10. First, as shown in
Figure 11, FPC cable patterns 202 are formed on a base filmmaterial 201la.
More specifically, a conductive film(not shown) is pasted on the base
filmmaterial 20la with an adhesive materigl, and this conductive filmis
patterned, thereby formng the wiring paftetns 121 (see Figure 6). Next ,
a base film jnebepbeht8flin ithdbasbrddii v cah adBasbveldmisidalwiah FBepsiee

ormed. Next S0 FBeoBager F1 R Aoty ore ool bt ISR e bat®e, 1o
whi ch the 'head wire pad el ectrode 122, the voice coil pad el ectrode 123,
the AE chip padsghectrode 124, the electronic device pad el ectrode 125,
and, the connector pad electrode 126 (see Figure 6) are exposed.  [0036]
Thus, according to the PFC cable assembly 10 of the present
invention, the reinforcing films 102 and 103 have previously been
pasted on the first and second attaching portions 111 and 113,
and the reinforcing plates 105 and 106 -are pasted on the
previously pasted portions, respectively. With this arrangement,
pasting precision can be enhanced between the first attaching
portion 111 and the reinfércing pléte 105 and between the second
attaching 113 and the reiﬁfording.plate-lesf-and_the rotational
offset of the flexible portion 112 can be suppressed.
'Furthermore, since the FPC cable assembly 10 can be fabricated
only by a change in the configuration of the reinforcing film
pattern in the process of fabricating the conventional FPC cable
assembly, there is no increase in the fabrication cost, although
the reinforcing films 102 and 103 have been added. By employing
this FPC cable assembly 10 in a disk drive, clearance can be
ensured between the FPC cable assembly and the enclosure case 6.

[0054]

In the aforementioned embodiment, while polyimide has been
employved as the base £ilm materiél of the FPC cable and polyether
imide as the reinforcing film material, the base £film and
reinforcing film materials are arbitrary.- The base film and the
reinforcing film of the FPC cable may be formed from the same
material. Furthetmore, the reinforcing plate may be formed from
the same material as the base film and the reinforcing film.



Iﬁ this enbodi nent, the base filmmaterials 201la and 201b. enpl oy ﬁ%lyinide'

(for exanple, trade nane "Kapton" nmade by NOK). The thickness of the base

filmmaterials 201la and 201b is at about 12.5 [err]m Therefore, the

- thickness of the base filmnaterial 201 with structure pasting the base
filmmaterials 201la and 201b together is at about 25 [err]m - [0037]
Next, as shown in Figure 12, a reinforcing filmmterial 203 is stanped

into a predeterm ned configuration to genegate a reinforcing film
In this enbodinent, the reinforcing filmmaterial 203

‘pattern 20
enpl oys pol
MECTRON) .

75 to 125 |

g?ﬁgﬂ imde (for exanple, trade nanme "ULTEM 1000" nade
The reinforcing filmmaterial 203 is, for exanple, at about

@hE e ithd N Edassn Al ddasenbddimelate 3a sabsid 1 oydd €hd | 8BSckAE

thickness of,thg basew£é£g1gaﬁ§%|égb é”énd a reinforcing plate are pasted

-16-

[0038ftructure

together through a reinforcing film, the second attaching portion
113 where no pad electrode is formed on the surface, for example,
may also have the stacked structure where a reinforcing f£ilm and
a reinforcing plate are pasted together through a FPC cable.

[0056]

Also, in the aforementioned structure, although the FPC cable,
the reinforcing film, and the reinforcing plate have been formed
into the structure where each is a single stacked layer, the
stacked structure is arbitrary in stacked number and stacked
order. For example, two layers of FPC cables and two layers of
reinforcing films may be pasted together, and reinforcing plateé
may be pasted on both sides of the pasted portion, respectively.

[0057]

Furthermore, the configurations of the FPC cable, the reinforcing
film, and the reinforcing plate are not limited to those shown
in Figures 6 through 10 but arbitrary.

[0058]
[Advantages of the invention] -

According to the aforementioned flexible cablé"assembly and
fabrication method of the present invention, a reinforcing film
has previously been pasted on a flexible cable and, furthermore,
a reinforcing plate is pasted on the previously pasted portion,
whereby there are the advantages that pasting precision can be
enhanced between the flexible cable and the reinforcing plate and

by



-

LI ) - - . .
Next, as shown in Figure 13, the reinforcing filmpattern 204 is pasted on
t'he side of the base filmmaterial 20la with an adhesive material. The
reinforcing filmpattern 204 will be the reinforcing films 102 through 104
‘(see Figure 7) and therefore is pasted on the FPC cable pattern 202 so as
to include the predetermned areas of the first attaching portion 111,
second attaching portion 113, and connector mounting portion 116 (see
Figure 7) provided on the FPC cabl e patter# 202. [ 0039] Next, as
shown in Figure 14, screw holes (screw holes 114h, 115j, 116i, and 116j
shown in Fi gthee rp)t,a@qgng of fisete of ( Shgaflaygihbe esablig 4tp thel IreinfPrritun

shown in Fi %Iaecg)cana'ﬂé I%Q@p&:é@@é& wotiesut TebirthéPadditéondi3ebsdl3e,
115f, and -115g are opened in the PC cable pattern™202. Note that in

Figure 14, screw holes and engagi ng hol es have not been shown. The FPC
cable patterfp@B32 is stanped fromthe base filmmaterial 201, thereby
formng the FPC cable 101 to which the reinforcing filnms 102 through 104
have been pasted. |In the FPC cable 101, the reinforcing filns

through 104 Hr 29HEION orPY h8TPLRYIng  $Bg o T leFiR1e sCablp §FE§‘“B:FY ‘Pﬁetbﬁse
film materi gred@ha, ianwengadnofprnandssk ndtiedpvihers ds ftireadivantalhe fthaat

surface, thah) JoSanheohie YnddiRaPBetwlL %Mﬁ&aﬁhe@&m asd1Y ana

the enclosure case of the disk drive.

3. Brief Description of the Drawings:

Figure 1 is a perspective view showing the constitution of a disk
drive according to an embodiment of the present invention, some

parts having been exploded;

'Figure 2 is a perspective view showing the constitution of the
disk drive accoxrding to an embodiment of the present invention,

some parts having been exploded;

Figure 3 is a perspective view showing the constitution of the
disk drive according to an embodiment of the present invention,

some parts having been exploded;

Figure 4 is a diagram showing the circumferential structure of
a carriage provided in the disk drive according to an embodiment

of the present invention;

Figure 5 is a folded structure diagram of a FPC cable assembly
in the disk drive according to an embodiment of the present.

invention;
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Next, as shown in Figures 15 and 16,.the-ré?nforcing'plapes 105 . through
107 (for the detail structures, see Figures 8 through 10) are pasted.on the
FPC cable 101 with a pasting tool 301. The reinforcing plates 105 and 106
- are pasted on the FPC cable 101 through the reinforcing filnms 102 and 103,
respectively. That is, the reinforcing plates 105 and 106 are pasted on the
- 17 - reinforcing filns 102 and 103, respectively. The pasting tool 301
has a flat portion 311 and positioning prnéé 312a, 312b, 312c, 312d, and

312e stood vertically _in the f ortion 311. The positioni pins. 312a
Through 3128 V85 €pak g tiodsdl FPhIAAe" diadiih PRE, (o B PelB
corr espondi wgsembiie ipodihe ¢Hislky wss dccordinglto ldan cembadiynentt] 3of tH&f

and 1159 onptrigehPCifabheid®il. [ 0041] First, the FPC cable 101 is faced
to the flat portion 311, and the posjtioning holes 11la, 111b, 111c, ,113d,

113e, 115f, and
Figure 7 is an exploded view showing the positions at which

reinforcing films and the reinforcing plates are pasted on the
FPC cable in the FPC cable assembly of the disk drive according
to an embodiment of the present invention; -

Figure 8 is a diagram showing the structure of a reinforcing
plate which is pasted on the first attaching portion of the FPC
cable in the FPC cable assembly'of the disk drive according to
“an embodiment of the present invention; '

Figure 9 is a diagram showing the structure of a reinforcing
plate which is pasted on the second attaching portion of the FPC

cable in the FPC cable assembly of the disk drive according to

an embodiment of the present invention;

Figure 10 is a diagram showing the structure of a reinforcing
plate which is pasted on the electric-component mounting portion
of the FPC cable in the FPC cable assembly of the disk drive
according to an embodiment of the present invention;

Figure 11 is a diagram showing an example of a process of
fabricating the FPC cable assembly which is employed in the disk
drive according to an embodiment of the present invention;

Figure 12 is a diagram_showing an example of the process of
fabricating the FPC cable assembly which is employed in the disk
drive according to an embodiment of the present invention;

Figure'13 is a diagram showing an example of tﬁe process of
fabricating the FPC cable assembly which is employed in the disk
drive according to an embodiment of the present invention;



115g on the FPC cable 101 are engaged by the positioning ,p_ih'ris' 312a t’hrough
312e of the pasting tool 301, respectively. Then, the FPC cable 101 is
~placed on the flat portion 311 (Figure 15) of the pasting tool 301. Next,
the front surface 154 of the main body of the reinforcing plate 105 is
faced to the flat portion 311, and the positioning holes 151a through 151c
are engaged by the positioning pins 312a-tRBfough 312c, respectively. Wth
t he positioning holes and the positioning pins engaged with each other, the
reinforcing plate 105 is noved toward the reinforcing film 102 and then the
reinforci ng pLaree18s iis ;ﬁsfieﬂg@fntﬁ’@ovwmfwcﬁﬁgmtag¢npfozhﬁ tBFfpss of
adhesi ve ageBabric&tind atHe/ FPcheablé aeasseitflac@hlbl Dé dnifl siedie ipl 8he disk he

rei nforcing | S 0 A PQEtJ i,tioning
ol o 161" aght 16 (B SeABAGTEE o Bt POF LS oeerd)d2vaRe00s
respectively. The side plate 161 of the reinforcing plate 106 is pasted on
the reinforcrpgufé! 5102 Vvd t difdraadhssowEndoent exbrpldebioihe prtceslsr G

surfaces 17 176,. and- e Jehnforging 7 4s faced, .t
the flat por ?%ﬁl%i“lfn%%g"et %égpgéﬂ% ro}‘nsiosrng rig’l %gi%:%’?é 2‘%‘3’@?& glrlgag%gdalgsg‘d
by the positdovivepetordidupitnsg empgdivenpeef ithe prepeat dnvepEéPng pl ate
107 is pasted on the back surface of the FPC cable 101 with an adhesive
agent (Flgurﬁiéégé 16 is a diagram showing an example offfhé8§kocess of
fabricating the FPC cable assembly which is employed in the disk

‘drive according to an embodiment of the present invention;

Figure 17 is an exploded diagram showing a position of paste on
" the reinforcing film and the reinforcing plate for FPC .cable in

a conventional FPC cable;

Figure 18 is a diagram showing a process of fabricating a
conventional FPC cable assembly; and '

Figure 19 is a diagram showing the process of fabricating the
conventional FPC cable assembly.

[Description of symbols]

. Disk

. Carriagé

. Head slider
... Enclosure case

g s W
* e e

... Circuit board

10 ... FPC cable assembly

101 ... FPC cable P

102, 103 ... Reinforcing f£ilm
105, 106 ... Reinforcing plate
111 ... Pirst attaching portion
112 ... Flexible portion



[ 0042] Thereaftér, the connector 131, the AE chip 132, the resistor 133,
and the capacitor 134 are soldered on the front surface of the FPC cable
101, and the FPC cable assenbly 10 is fabricated as shown in Figures -6 and
"7. Note that since the reinforcing plate 107 does not need to be posi tioned
wi th high precision on the FPC cable 101, the relnforC|ng plate 107 is
pasted directly on the FPC cabl e 101 without intervention of a reinforcing
film [ 0043] As shown in Figure 17, i-n28& conventional FPC cable
assenbly, a first attaching portion 111 and a reinforcing plate 105 are

directly pasifg tcmﬁggyyhdaggtgcﬁgﬁ ng°§£1@§hing portion 113 and a
reinforcing f ate 106 are_djrect pasted to her g astlgg

rei nforci ng $11astreide 11ist ]ar] a]tlt orlt sﬁﬁf d>1f3.
Ther ef or e, WtEHdIfK51H¥HHﬂ3&DIﬂg2bOLeS pmsﬂmxhning1hdme first and secaond
attaching p ons 1 0 the positioning pin 312 of
a pasting to%§i301 %%ﬁé gﬁ%t%g% g%%@ﬁﬁéattgghlng portions 111 and 113
(partlcuIarl@l%oe4{|Rﬂﬁhﬁ}°ﬁép§sPl§re def or med. These deformati ons .cause a
pasting m smatch alignment between the first attaching portion 111 and the
reinforcing plate 105 and between the second attaching portion 113 and
the reinforcing plate 106. Furthernore, the pasting m smatch alignment
between the first attaching portion 111 and the reinforcing plate 105
results-in the rotational offset 321 of the -flexible portion 112.
Simlarly, the pasting m smatch alignnent between the second




attachlng portion 113 and the reinforcing plate 106 results i.n the
.rotational offset 322 of the flexible portion 112. These rotati onal

of fsets have been causative of a reduction in the clearance between the
encl osure case 6 and the flexible portion 112.

- 19 - [ 0044] However, in the FPC cabl e assenbly 10 of the present

i nvention, the reinforcing films 102 and 103 have previously been pasted
on the first and second attachi ng portd @as- 111 and 113, whereby
deformations of the first and second attaching portions 111 and 113 can be
suppressed when the positioning holes provided in the pasted portion are
i nserted on the positioning pins 312 of the pasting tool 301. Therefore,
pasting precision can be enhanced between the first attaching portion 111

and the reyrforﬁlng plate 105 and between the second attaching portion
113 and the™" r ing plate 106, and the rotational offset of the:

flexible portion 112 can .be 'suppressed. :
' (1) A flexible cable assembly comprising:

a flexible cable;-
a reinforcing film for réinforcing said flexible cable; and

a reinforcing plate for reinforcing said flexible cable;

and

wherein said reinforcing plate is pasted'on a portion where
said flexible cable and said reinforcing film are pasted

together.

_(2) The flexible cable assembly as set forth in Claim 1,

wherein: .

said flexible cable is one where a first aftaching portion
and a second attaching portion are formed integrally on
opposite ends of a ribbon-shaped flexible portion; and

said reinforcing film and said reinforcing plate are pasted
on said first attaching portion and said second attaching

portion, respectively. -

* c L M S *



[ 0045] Figures 18 and 19 are diagrans describi ng ‘a process of
fabricating a conventional FPC cable assenbly. Figure 18 corresponds to
the process shown in Figure 12, and Figure 19 corresponds to the process
shown in Figure 13. As shown in 'Figure 17, even in the conventional FPC
cabl e assenbly, since a reinforcing film104 is pasted on a connector
nmounting portion 116, the fabrication process of the conventional FPC
cable assenbly shown in Figures 18 and 19 3nd the fabrication process of
the FPC cable assenbly shown in Figures 12 and 13 are the sanme in
oper at i onal pceﬂw e raedi BRbeldad1 e r@¢£érmpy ngsf iddR m!b@i:hahn 2@3%imexcept
that the configuration of g .conventiopal nf.or cin k g %terq%404 i's
changed to the r AHSHA £G4 FREBAPTEIRG “‘}Eﬁ%FbgBFE nERE fab? i AIMGF
cost of the FPC ddid ehdsdkamesisy of0sasdt hkestle amkles caonventi onal FPC cabl e
assenbly, although the relnforC|ng films 102 and 103 have been added.

ZQ [004q4 The flexible cable assembly as set forth in Claim 1,
wherein a base film of said flexible cable and said
reinforcing film are either polyimide film or polyether

imide film.

(5). The flexible cable assembly as set forth in Claim 1,
wherein a base film of said flexible cable and said

reinforcing film comprise the same material.

(6) A method of fabricating 'a flexible cable assembly,

comprising the steps of:
pasting a reinforcing film on a flexible cable,. and

pasting a reinforcing plate on a pasted portion between
said reinforcing film and said flexible cable.

(7) The method of fabricating a flexible cable assembly as set
forth in Claim 6, further comprising a step of providing
positioning holes in the pasted portion between said
reinforcing film and said flexible cable, and where said
stép df pasting a reinforcing plate on the pasted portion
is one which positions said reinforcing plate on said
pasted portion so. that said positioning' holes of said
pasted portion are aligned with positioning holes provided

in said reinforcing plate.

(8) The method of fabricating a flexible cable assembly as set
forth in Claim 7, wherein said step of pasting a
reinforcing plate on the pasted portion is one  which
positions said reinforcing plate on said pasted portion, by

Tk c L ] S *
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A process of folding the "devel oped FPC cabl e assenbly 10 shown in Figures
6 and 7 and fabricating the FPC cable assenbly 10- shown in Figure 5 will
herei nafter be described. First, at the line A-A of the FPC cable 101
“shown in Figures 6 and 7, the puII-tUrn portion 114 is fol ded back on the
back surface side of the main body 151 of the reinforcing plate 105, and
the engaging hole 114k of the pull-turn portion 114 is engaged by the
engagi ng protrusion 151k of the main body 351 of the reinforcing plate
105. Then, the pull-turn portion 114 is folded at a right angle so t hat
the surface becones concave af, fthe line B-B e, FPC c %gl and the

engagi ng hol e 11415FE éﬂgaﬁ%ﬁlwqw éﬁ'@‘gglpﬁ Vlﬁ?‘gﬂ"bs“‘} oﬂ‘al ?fr °Phént°
attachi ng- br ackethgs3peditinning nhotesnef pbaid BEtetdt phrtion n@ndt hthe

positions of thepsgieYohPhg HITRE MNGakaBhedhgodbifgeshadd h each ot her.
[ 0047] Next , Fhe engagi ng hol es 162m and 162n of "t'he reinforcing plate

106 are engaged by the engaging protrusions 173mand 173n, and the inner
surface 165 (6f) t hedbsktdniypd atemphfiziefgst he rei nforcing plate 106 (see
Figure 9) is superinposed on the back surface 179 of the internedi ate
plate 173 of the reinforcing plate 107 ee Figure 10). At this time, the
screw hol es 162i 2af@sk7which eis A datéd ﬁgéaﬁﬁdeher Al so, the FPC cable
101 is fol ded back so that t he surface becones convex at |lirne GC shown

in Figures 6 ang %fr gu&gger F%Ftlhhe EEQl %Q%r héﬁy'wﬂlchf0|q?d at

approximately a rig e’so t Sur’f aCe becoires concave

D-D shown in Figakesos W Hisk &5 repdsodete £ron #add dégkdf the bottom
plate 162 of the reinforcing plate 105 (Figure 9) and the back surface 175
of the thick plaéec1réu9L ngrd for transmlttlng and rece1v1ng ‘a2 signal

between it and said carriage;

an enclosure case in which said disk and said carriage are’
housed and on which said circuit board is mounted; and

a flexible cable assembly for connection between said

carriage and said circuit board; and

wherein said flexible cable assembly comprises a flexible
cable, a reinforcing film for reinforcing said flexible
cable, and a reinforcing plate for reinforcing said
flexible cable and wherein said reinforcing plate is pasted
on a pasted portion between said flexible cable and said
reinforcing film.

(10) . The disk drive as set forth in Claim 9, whérein:

said flexible cable is one where a first attaching portion
and a second attaching portion are formed integrally on
opposite ends of a ribbon-shaped flexible portion;

ok [ L M S *
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reinforcing plate 107 (Figure 10) forma single plane. 7 [0048]
Next, at the line E-E of the FPC cable 101 shown in Figures 6 and 7, the

connector mounting portion 116 is fol ded back on the side of the

reinforcing plate 107, and the engaging hole 116m of the connector nounting
portion 116 is engaged by the engagi ng protrusion 173m of the reinforcing

pl ate 107. Then, the back surface of the connector nounting portion 116
(on which the reinforcing film 104 has been.pasted) is superinposed on t

af or ement i onexiapk anerE QEERBLRY mbﬂ@wiwmﬂbﬁmnﬂeﬁﬁ A bR pEvRf or cing

pl ate 106 and the bac o elnforC|ng plate 107. At this
time, the.positions d%“fﬁ%ﬁﬁ'ﬁﬁm%ﬁ%& Eﬁ%@ Yand 173i are aligned with

one another. Also, the positions of the screw holes 116j, 115] and 171]
al i gned wi tAbshmacanot her. In the aforenentioned way, the folded FPC-
cabl e assenbly 10 shown in Figure 5 is fabricated. [ 0049]

To ensure clearance between a flexible cable assembly and the

base and top cover of an enclosure case.

The FPC cable assembly shown in the drawings hads a FPC cable 101,
reinforcing films 102, 103, and 104, and reinforcing plates 105,
106, and 107. The reinforcing'films-lOZ and 103 are pasted on
the first attaching portion 111 and the second attaching portion
113 of the FPC cable 101, respectively. Furthermore, the
reinforcing plates 105 and 106 are pasted on the first attaching
portion 111 and the second attaching portion 113 through the
reinforcing films. 102 and 103, respectively. The reinforcing

 films have previously been pasted on the attaching portions 111
and 113, whereby the deformations of the attaching portions 111
and 113 can be suppressed in pasting the reinforcing plates on
the attaching portions 111 and 113. Therefore, pasting precision
can be enhanced between the FPC cable 101 and the reinforcing

- plates 105 and 106, and consequently, fhe clearance between the
FPC cable and the enclosure case can be ensured.

‘Fig. 7

—

he

ar e
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A process of incorporafing the fol ded FPC cable assenbly ‘10 shown in Fi gure
5*into the aforenentioned disk drive will hereinafter be described. The
first attaching portion 111 and the pull-turn portion 114 of the FPC cable
101 are attached to the side surface of the carriage 3, by connecting the
attaching bracket 153 of the reinforcing plate 105 to the FPC cable
supporting portion 37 -(see Figure 4) of the carriage 3 by neans of screws
inserted in the screw holes 114h and 153h. 1Aérthernore, the head wire 42

i s sol der edFéguriee Ihead wire pad el ectrode 122, and the |lead wire of-the
voice coil 51 is soldered on the voice coil pad el ectrode I23. The head
wre 42 has been cl anped by the groove 156 (see Figure 8) provided in the
wire bracket 152 of the reinforcing plate 105 and has been guided to the
head wire pad el ectrode 122.
[ 0050] Next, the coil arm 33 of the carriag§ 3 to which one end (first
attaching portion 111, etc.) of the FPC cable &ssenbly 10 has been
attached is inserted into the space between thé permanent




magnets 53a and 53b of the yoke 52. The intermediate portion 31 of the
carriage 3 is inserted onto the carriage shaft 35 through the bush 34 so
that the intermedi ate portion 31 can be freely noved toward or away from
the disk 1, and also the yoke 52 is connected to the base 61 by neans of
SCrews. [ 0051} On the other hand, the second attaching portion 113,
the electric-conmponent nounting portion 1%? and the connector nounting
portion 116 of the FPC cable 101 are conne 38 to the base 61 by neans of
screws inserted in the screw holes 173i, 162i, and 116i and screws
inserted in the screw holes 115j and 171j. At this tine, the connector
131 i's insgtted igto the connector inserting hole 64 through the seal .
frame 65 af t98HEd“ to the circunference of the connector 131. Then, ‘the
spring pins 131a of the connector 131 abut the connector connecting
pattern 71 formed on the circuit board 7 and connect with this pattern.

[ 0052] As descri bed above, the first attaching portion 111 and the

reinforcing plate 105 have been positioned with ady gh degree of eci si on
and the second attaching portion 113 and t% r &3af or gMg %te 106
have been positioned with a high degree of precisibn. n addjstionl. in the
process of fabricating the FPC cable assenbly 10, the odqcurr ¢nc t he
rotational offset of the flexible portion 12 with

reinforcing plates 105 and 106 can be suppressed. i D ¢ HPC cable
assenbly 10 A== v '




- 23 - incorporated in the disk drive can ensure clearance with respect to
the base 61 and the top cover 62 of the enclosure case 6. [ 0053] Thus,
according to the PFC cable assenbly 10 of the present invention, the
reinforcing filnms” 102 and 103 have previously been pasted on the first and
second attaching portions 111 and 113, and the reinforcing plates 105 and
106 are pasted on the previously pasted portions, respectively. Wth this
arrangenent, pasting precision can be3&ghanced between the first attaching
portion 111 and the reinforcing plate 105 and between the second attaching
113 and theyseipfogcing plate 106, and the rotational offset of the
flexible portion 112 can be suppressed. Furthernore, since the FPC
cabl e assenbly 10 can be fabricated only by a change in the configuration
of the reinforcing filmpattern in the process of fabricating the
conventional FPC cable assenbly, ther@is no increase in the fabrication
cost, although the reinforcing fil nk8#02 and 103 have been added. By

enpl oying this FPC cabl e assenbl LA<@Pa di sk drive, clearance can be




ensured between the FPC cabl e assenbly and the encl osure case 6. -1 0054]
In the aforenentioned enbodi nent, while polyin de has been enpl oyed as the
base filmmaterial of the FPC cable and polyether imde as the reinforcing
filmmaterial, the base filmand reinforcing filmmaterials are arbitrary.
The base filmand the reinforcing filmof the FPC cable may be fornmed from
the same material. Furthernore, the reinforcing plate maybe forned from
the sane material as the base filmand/ilbe reinforcing film

- 24 - [0055] Whi |l e the af orenenti oned enbodi nent has enpl oyed t he
stacked structure where a FPC cable and a reinforcing plate are pasted

t oget her tlriggheadreinforcing film the second attaching portion 113
where no pad electrode is formed on the surface, for exanple, may also
have the stacked structure where a reinforcing film and

Cc
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a reinforcing plate are pasted together through a FPC cabl e. [ 0056] -
Al'so, in the aforenentioned structure, although the FPC cable, the
reinforcing film and the reinforcing plate have been formed into the
structure where each is a single stacked |ayer, the stacked structure is
arbitrary in stacked nunber and stacked order. For exanple, two |ayers of
FPC cables and two |l ayers of reinforcing filns nay be pasted together, and
reinforcing plates nay be pasted on bgfie sides of the pasted portion,

respectively. [0057] Furthernore, the configurations of the FPC
cable, the rﬁ%ﬁ:ﬁ Lcgng film and the reinforcing plate arenot limted to
t hose shown Igures 6 through 10 but arbitrary. [ 0058] "

[ Advant ages of the invention] According to the aforenentioned flexible

cabl e assenbly and fabrication nethod of the present invention, a
reinforcing film ghas previ ousl y been pasted on a flexible cable and,
furthernore, a reinfopg : jed Ql%tit he previously pasted

portion, ’Ji/ L : \] 1711

-
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whereby there are the advantages that pasting precision can be enhanced
between the flexible cable and the reinforcing plate and

- 25 - the rotational offset of the flexible cable to the reinforcing

pl ate can be suppressed, w thout requiring additional cost. [ 0059] In
addition, by enploying the flexible cable assenbly of the present invention
in a disk drive, there is the advantage &figd cl earance can be ensured

bet ween the flexible cable assenbly and the encl osure case of the disk

drive. 3. Brief Description of the Draw ngs: Figure 1 is a
perspective view showi ng the constitution of a disk CoT
Figure
- d
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“drive according to an enbodi ment of the present i nvention, sone parts

havi ng been expl oded,;

Figure 2 is a perspective view show ng the

constitution of the disk drive according to an enbodi nent of the present

i nventi on,

sone parts having been expl oded,;

Figure 3 is a perspective

vi ew showi ng the constitution of the disk drive according to an enbodi nent

of the present invention,
di agram showi ng the circunferenti al
di sk drive according to an enbodi nent of the present invention;

sone partss??ﬁ%ng been expl oded;

Figure 4 is a

ture of a carriage provided in the

Figure 5

Is a folded structure diagram of a FPC cabl e assenbly in tfie di sk drive
accordi ng tg; dpr&npodi ment of the present invention; ' ' '
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- 26 - Figure 6 is an exploded structure diagram of the FPC cable
. assenbly in the disk drive according to an enbodi.nment of "'the present
i nvention; Figure 7 is an expl oded view showi ng the positions at which
reinforcing filnms-and the reinforcing plates are pasted on the FPC cable
in the FPC cabl e assenbly of the disk drive according to an enbodi nent of
the present invention; Figure 8 is a diagram showi ng the structure of a
reinforcing plate which is pasted on 8/he first- attaching portion of the
FPC . cable in the FPC cable assenbly of the disk drive according to an
enbodi ment _of the present invention; Figure 9 is a diagrdam show ng the
structure 6F 5% forcing plate which is pasted on the second attaching
portion of the FPC cable in the FPC cable assenbly of the disk drive
according to an enbodi nent of the present invention; Figure 10 is a
di agram showi ng the gfructure of a reinforcing plate which is pasted on the
el ectric-conponent nounting portion oﬁ C cable in the FPC cabl e
assenbly of the disk drive according odi mert§2o0f the present
invention; Figure 11 is a diad le of a process of
fabricating the FPC cabl e assenpyy Wi in1%?e di sk
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drive according to an enbodi nent of the present inventian; Figure 12i's a
di agram showi ng an exanpl e of the process of fabricating the FPC cable
assenbly which is.-enployed in the disk drive according to an enbodi nent of
t he present invention; Figure 13 is a diagram show ng an exanple of the
process of fabricating the FPC cabl e assenbly which is enployed in the disk
drive according to an enbodi nent of tBglépresent invention;

- 27 - Figure 14 is a diagram show ng an exanpl e of the process of
fabricating.the FPC cabl e assenbly which is enployed in the disk drive
accor di ng Féguieefbodi ment of the present i nvention; Figure 15 is.a

di agram showi ng an exanpl e of the process of fabricating the FPC cable
assenbly which is enployed in the disk drive according to an enbodi nent of
the present invention;
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Figﬁre 16 is a diagram showi ng an exanple of the process of. fabricating the
FPC cabl e assenbly which is enployed in the disk drive according to an

enbodi ment of the present invention; Figure 17 is an expl oded di agram
showi.ng a position of paste on the reinforcing filmand the reinforcing
plate for FPC. cable in a conventional FPC cabl e; Figure 18 is a di agram

showi ng a process of fabricating a conventional FPC cable assenbly; and
Figure 19 is a diagram show ng the progggs of fabricating the conventiona

FPC cabl e assenbly. - [Description of synbols] 1 ... Disk 3 ... Carriage
4 ... Head sliderﬂgt... Encl osure case 7 ... Circuit board-10 ... FPC cable
assenbl y 15¢gure cable 102, 103 ... Reinforcing film 105, 106 ...
Reinforcing plate 111 ... First attaching portion 112 ... Flexible portion
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- 28 - 113 ... Second attachi ng-portion 11la through 111c, 113d, 113e,
115f, 115g, 151a through 151c, 161d, 16le, 173f, -172g ... Positioning hole
201 ... FPC cable base filmmaterial 312 ... Positioning pin

- 29 -
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4. O ains: (1) A erX|bIe cabl e assenbly conpri sing: . a flexible

cabl e; a reinforcing filmfor reinforcing said flexi bl e cable; and

a reinforcing plate for relnforC|ng said flexible cable; and

wherein said reinforcing plate is pasted on a portion where sai d
flexible cable and said reinforcing film are pasted ~toget her. (2)
The flexible cable assenbly as set forth in Caiml, wherei n

said flexible cable is one where a fid8{l@ttaching portion and a second
attaching portion e formed integrally on opposite ends of a - :

ri bbon-sha éHuFieQ?%Ie portion; and - said reinforcingfilmand said

reinforcing plate are pasted
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on sdid first -attaching portion and said second attaching portion,
respectively. - 30 - (3) The

flexible cable assenbly as set forth in Caiml, wherein said
reinforcing film-has a thickness 3 to 5 tines t he thickness of said

fl exi bl e cabl e. (4) The flexible cable assenbly as set forth in Caima1l,
wherein a base filmof said flexible cable and said reinforcing film
~are either polyinide filmor polyether 13/nide film  (5) The flexible
cabl e assenbly as set forth in Caim1l, wherein a base filmof said
flexible cable ani said reinforcing filmconprise the-sane materi al .
(6) A met hHUIBF St gricating a flexible cable assenbly, conprising the

steps of:

3N




'paEting a reinforcing filmon a flexible cable, and

pasting a
reinforcing plate on a pasted portion between said reinforcing film
and said flexible cable. (7) The nethod of fabricating a flexible cable
assenbly as set forth in Qaim6, further conprising a step of
provi di ng

positioning holes in the pasted portion between said
reinforcing filmand said flexible cable

where said step of
pasting a reinforcing plate on the pastea4ggftion- i s one which
positions said reinforcing plate on said pasted portion so that said
positioning holes of said pasted portion are aligned wi th positioning
hol es proFidede 16 in said reinforcing plate.

. (8) The nethod of
fabricating a flexible cable assenbly as set forth in Claim7, wherein
said step of pasting a reinforcing plate on the pasted portion is one

.-whi ch

positions said reinforcing plate on said pasted portion, by
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- 31 - inserting positioning pins provided in a flat portion’into

the positioning holes of said pasted portion and the posi tioning hol es
of said reinforcing plate. (9) A disk drive conpri sing: a disk
which is a data storage nedium - a carriage for supporting a
converter head which wites data on said disk or reads data from said
di sk; a circuit board for tranﬁgyiéing and receiving a signa
between it and said carri age; an’‘encl osure case in which said disk
and said carriage are housed and .on which said circuit board is L
mounted; and pijgure a7l exible cable assenbly for connection”between said
carrjiage and sai'd circuit board; and wherein said flexible cable
assenbly conprises a flexible cable, a reinforcing filmfor
reinforcing said flzx '
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cable, and a reinforcing plate for reinforcing said *- flexible cable and
wherein said-reinforcing plate is pasted on a pasted portion between
said flexible cable and said - reinforcing film (10) The disk drive
as set forth in Caim9, wherein: said flexible cable is one where a
first attaching portion and a second attaching portion are forned

- integrally on opposite ends of a ribbon-shaped flexible portion;
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