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It is therefore one object of the present invention to provide a slider suspens10n
assembly for a data-recording disk file.

It is another object of the present invention to provide an 1mproved shder
suspension assembly and a method for mechanically and electromcally attachmg the
slider to the suspension.

According to one aspect of the present invention there is prov1ded a head gimbal
assembly comprising: a load beam; a flexure coupled to said load___b_eam, an integrated
cable formed at least partially within said load beam along the"':"length thereof said
integrated cable having a dielectric layer and a plurality of conductors disposed upon
said dielectric layer; a slider mounted to said flexure havmg a plurality of conductive
pads disposed along a selected edge thereof; a loop wrthm said integrated cable of a
radius sufficient to cause said integrated cable to overlie said selected edge of said slider;
and at least one aperture within said dielectric layer Wlthln said loop of said integrated
cable overlying said plurality of conductive pads such that said plurality of conductors
are in electrical contact with sa1d plurality of conductlve pads.

According to another aspect of the present invention there is prov1ded an
information storage system comprising: a storage medium having a plurality of tracks
for recording of data; a load beam havirﬁr_gf-hrm—electronic termination pads; a flexure
coupled to said load beam; an integrated-cable formed at least partially within said load
beam along the length thereof, said mtegrated cable having a dielectric layer and a
plurality of conductors disposed upo':' said dielectric layer; a slider mounted to said
flexure having a plurality of condugc ve pads disposed along a selected edge thereof; a
loop within said integrated cabl * a radius sufficient to cause said integrated cable to
overlie said selected edge of s lider; and at least one aperture within said dielectric
layer within said loop of said integrated cable overlying said plurality of conductive pads
such that said plurality of. conductors are in electrical contact with said plurality of

conductive pads. _' -

According to still another aspect of the present invention there is provided a
method of manufacturmg a head gimbal assembly, said method comprising the steps of:
positioning a slider fﬁroximate to the end of a load beam and rotated 90 degrees with
respect to said _l_oad"' beam, said slider having a plurality of conductive pads along one
edge thereof; positionin_g an integrated cable along said load beam and extending beyond
an end of sz_iid load heam, said ‘integrated cable formed by a dielectric layer and a
plurality of conductors disposed thereon; providing a loop within said integrated cable at
substantially 90 degrees from a longitudinal axis of said load beam; removing a portion

of said dielectric layer within said 100p of said integrated cable to-provide an aperture at




'rlymg sald---phirallty"of “conductive pads matmg sa1d plurallty of conductors
with said plurality of conductive pads through said aperture; rotatmg said “slider 90

degrees to a point adjacent to said load beam and _attachmg said slider to said load
beam. ' '

The foregoing objectsareac ved as is now described.



12

1. A head gimbal assembly comprising:

a load beam;

a flexure coupled to said load beam;

an integi'ated cable formed at least partially within said load beamalong the length
thereof, said integrated cable having a dielec_u'ic layer and a pluﬁlify of conductors
disposed upon said dielectric layer; o

a slider mounted to said flexure having a plurali@y-‘gf.i::onductive pads disposed

along a selected edge thereof;

a loop within said integrated cable of a r “sufficient to cause said integrated

cable to overlie said selected edge of said slider: and
at least one aperture within said dielectric layer within said loop of said integrated

cable overlying said plurality of condu pads such that said plurality of conductors

are in electrical contact with said plutality of conductive pads.

2. The heaﬂ gimbal asseml;;:_ ;"':éccording to claim 1 wherein said plurality of
conductors are ultrasonically bonded to said plurality of conductive pads.

3. The head gimbal asfééﬁlbly according to claim 1 wherein said plurality of
conductors are terrmnatedto said plurality of conductive pads by laser solder reflow.

4. The head gimbali_;'-a.ssembly according to claim 1 wherein said slider is offset with
respect to a gimbal’ prOt point within said flexure in order to compensate for bias forces
exerted by said 1ntegrated cable upon said slider.

5. The head :'gimbal assembly according to claim 1 wherein said integrated cable is
synirhetriq_ w1th respect to a longitudinal axis of said load beam. |

6. The ﬁéad gimbal assembly according to claim 1 wherein said slider is a thin-film
inductive head. |

7. "".The head gimbal assembly according to claim 1 wherein said slider is a thin-film
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conductors within said integrated cable comprises a pair of read lines nested inside a _pa_ir-:?. ..
of write lines so that said write lines act as a noise shield during a read operation.. - .
9. The head gimbal assembly according to claim 8 wherein said wri___t_e"'_ ':_ -lirres' are
grounded during the read operation so as to enhance electrical shielding.__l j f'_:':
10. The head gimbal assembly according to claim 8 wherein sald plurality of
conductors are shunted together near said plurality of conductrve pads for added
electrostatic discharge protection during the assembly process. -’
11. An information storage system comprising: o

a storage medium havmg a plurality of tracks for recordmg of data

a load beam having arm-electronic termmatlon pads

a flexure coupled to said load beam;

an integrated cable formed at least parually within said load beam along the length
thereof, said integrated cable havmg a dlelectrlc layer and a plurality of conductors
disposed upon said dielectric layer |

a slider mounted to sald ﬂexure having a plurahty of conductive pads disposed
along a selected edge thereof

a loop within sard ._.rrrtegrated cable of a radius sufficient to cause said integrated
cable to overlie said selected edge of said slider; and

at least one aperture within said dielectric layer within said loop of said integrated
cable overlying:'__sa"rd plurality of conductive pads such that said plurality of conductors
are in electri'eal”contact with said plurality of conductive pads.
12. The_,irrformation storage system according to claim 11 wherein said plurality of
conduerors are ultrasonically bonded to said plurality of conductive pads.
13." The information storage system according to claim 11 wherein said plurality of

. conductors are terminated to-said plurality. of conductive pads by laser solder reflow.



11 Whetein said slider is offgfet':
with'respect to a gimbal pivot point within said flexure in order to compensate forblas
forces exerted by said integrated cable upon said slider. | -

"15. The information storage system according to claim 11 wherein said intc_gi'afe& cable
is symmetric with respect to a longitudinal axis of said load beam. - -

16. The information storage system according to claim 11 wherein _sgiit.l"“#lider is a thin-
film inductive head. Ea

17. The information storage system according to claim 11 wherem said slider is a thin-
film MR head. |
18. The information storage system according to clalm 11 wherein said plurality of
conductors within said integrated cable comprises a pa1r of read lines nested inside a pair-

- of write lines so that said write lines act as a noise shleld during a read operation.

19. The information storage system accordmg to clalm 18 wherein said write lines are

grounded during the read operation so as to enhance electrical shielding.

20. The information storage system accf‘:"i'dmg to claim 18 wherein said plurality of

- conductors are shunted together ne_far._ aid plurality of conductive pads for added

electrostatic discharge protection dufi g the assembly process.

21. A method of manufacturi head gimbal assembly, said method comprising the

steps of:

positioning a slidql_';:-:'i);skirnate to the end of a load beam and rotated 90 degrees
. with respect to said load beam, said slider having a plurality of conductive pads along
one edge thereof; - |

i positionil__ifg__; ién integrated cable along said load beam and extending beyond an end
of said load'*_beém, said integrated cable forméd by a dielectric layer and a plurality of
conduct_qu :&isposed thereon;

j providing a loop within said integrated cable at substantially 90 degrees from a

longitudinal axis of said load beam;
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removmg ;3 pom 1101 :‘loop of sald 1ntegrated cable

to prov1de an aperture at a point overlying said plurality of conductive pads; 0
mating said plurality of conductors with said plurality of conductive pads through
said aperture; g o
rotating said slider 90 degrees to a point adjacent to said lggd. beam and

attaching said slider to said load beam.

22. The method of manufacturing a head gimbal . rilbly according to claim 21

wherein said load beam includes a flexure mounted to one end thereof and wherein said

comprises the step of attaching said slider

step of ataching said slider to said load beam
to said flexure. |
23. The method of manufacturi head gimbal assémbly according to claim 21
wherein said step of mating sa1'_:__ plurahty of conductors with said plurality of conductive
pads through said aperture comprlses the step of mating said plurality of conductors with
said plurality of conductlve pads through said aperture by ultrasonic bonding.

24. The method of manufacturing a head gimbal assembly accordmg to claim 21
wherein sa_lc_l --step of mating said plurality of conductors with said plurality of conductive

pads thifoﬁgh said aperture comprises the step of mating said plurality of conductors with

said plurality of conductive pads through said aperture by laset solder reflow.



SLIDER SUSPENSION ASSEMBLY AND METHOD FOR ATTACHING A
SLIDER TO A SUSPENSION IN-A DATA-RECORDING DISK FILE
ABSTRACT L
A slider suspension assembly for a data-recording disk ﬁle 1sdlsclosed The slider
suspension assembly (10) uses an improved mechanic,:___a,llij'_"' and electrical attachment

arrangement to attach the slider (14) to the suspeqsiéﬁ:"”("IO). The slider suspension

assembly utilizes a load beam having an integratedf'_'__' e.Ble formed at least partially within

the load beam along the length thereof whege_ifﬁ the integrated cable includes a dielectric

layer and a plurality of conductors dlsposedupon the dielectric layer. A slider mounted

m includes multiple conductive pads disposed along
one edge thereof. A loop w1thm the integrated cable of a radius sufficient to cause the
integrated cable to overlle the selected edge of the slider is utilized to make electrical
contact with the sl_1d_erby providing an aperture within the dielectric layer of the cable at
a point over__lyijig" the plurality of conductive pads such that the conductors within the
integrated ca"l;le may be placed in electrical contact with the conductive pads.



