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

It is another object of the present invention to provide an improv¢ slider 
suspension assembly and a method for mechanically and electronically aµ:athfug the 

slider to the suspension. / 

According to one aspect of the present invention there is provid,~ ·a head gimbal 
assembly comprising: a load beam; a flexure coupled to said load_ ~earn; an integrated 
cable formed at least partially within said load beam along the:Jength thereof, said 
integrated cable having a dielectric layer and a pluraliiy of copductors disposed upon 

/· . 

said dielectric layer; a slider mounted to said flexure haviJJg a plurality of conductive 
pads disposC?d along a selected edge thereof; a loop witbili said integrated cable of a 
radius sufficient to cause said integrated cable to overlie $aid. selected edge of said slider; 

and at least one aperture within said dielectric layer .~tlnn said loop of said integrated 
cable overlying said plurality of conductive pads stieh that said plurality of conductors 

i 

are in electrical contact with said plurality of coajil,Ctiye pads. 
According to another aspect of the pf~Sent invention there : is provided an 

,:·· ·. 

information storage system comprising: a ~~fage medium having a pJurality of tracks 
for recording of data; a load beam havi~:· arm-electronic termination pads; a flexure 
coupled to said load beam; an integrated,<ci..ble formed· at least partially within said load 
beam along the length thereof, said ,.µdegrated cable_ having a dielectric layer and a 
plurality of conductors disposed UP,9ri' said dielectric layer; a slider mounted to said 
flexure having a plurality of condpgtive pads disposed along a selected edge thereof; a 
loop within said integrated cable/of a radius sufficient to cause said integrated cable to 
overlie said selected edge of saj~':'slider; and at least one aperture within said dielectric 

.~ ·· .. 

v layer within said loop of said integrated cable overlying said plurality of conductive pads 
such that said plurality of ibonductors 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 manufacturfug a head gD:nbal assembly, said method comprising the steps of: . . . 

positioning a slider pro?Cimate 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; positioning an· integrated cable along said load beam and extending beyond 

·. . . , . . 

an end of said load beam, 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 di~l~µ-ic layer with.iii ·said· loop ,0($~~~ J11,tegra~4 cable to provide an aperture at 
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'A~Vi>qfu.t.·:~ix~riying s~id'···~iilt~iit§i:;8t :-iG~c1~6Hv~ ;pads; m~tiAg ·· said pliiia1ity of ccnictu~tdrs 
with said plurality of conductive pads through said aperture;. rotating~said ~lfder 90 

. . ··.'.::·· 

degrees to a point adjacent to said load beam;. ap,q aJttchiilg saic( slider to said load 
.. ·:···· . 

beam. .. _, •.....•• > _:': .. :· . · · · 

The foregoing objects-ai:~Jfuhi~V~d-as is now described. 



1. A head gimbal assembly comprising: 

a load beam; 

a flexure coupled to said load beam; 
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an integrated cable formed at least partially within said load bean1 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 having a plurality:: of. conductive pads disposed . : ' . . 

along a selected edge thereof; 
.. : ·.·· 

a loop within said integrated cable of a ra.4~~::• sufficient to cause said integrated 

cable to overlie said selected edge of said slid~r;'..~~ 
.. ~;:r~--~~-, 

at least one aperture within said die~e¢#1c layer within said loop of said integrated 

cable overlying said plurality of condq~~j~ pads such that said plurality of conductors 

are in electrical contact with said plw~i~ of conductive pads. 

2. The head gimbal assemb,\y: 'according to claim 1 wherein said plurality of 

conductors are ultrasonically bo~ded to said plurality of conductive pads. 

3. The head gimbal as·sembly according to claim 1 wherein said plurality of 

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

4. The head gimbal'assembly according to claim 1 wherein said slider is offset with 

respect to a gimbal pivot point within said flexure in order to compensate for bias forces 

exerted by said integrated cable upon said slider. 

5. The head gimbal assembly according to claim 1 wherein said in,tegrated cable is 

symmetric with respect to a longitudinal axis of said load beam. 

6. The head 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 

MR head. •'·:·· .;. .·· ·: 
. :: ....... . 

. . ·.·· .. 
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~8/< ,;.J:Ij~:t,hea<i ghllb~l ··is~~rttbJy .. -..··.:~d.&~ridh1~~;~iti;:~··~dlkitil-1:: wherein· said. plurality of . 

conductors within said integrated cable comprises a pair of read lines nested inside a pait 

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 write lines· are 

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

10. The head gimbal assembly according to claim 8 whereiJ:l ·.···said plurality of 

conductors are shunted together near said plurality of cond:uC,ffve pads for added 

electrostatic discharge protection during the assembly process .. · 

11. An information storage system comprising: 

a storage medium having a plurality of tracks fm: r&ording of data; 
;.:·. · . .-·· 

a load beam having arm-electronic terminatio1:1 pads; 

a flexure coupled to said load beam; 

an integrated cable formed at least partliiity within said load beam along the length 
.· · .. •· 

thereof, said integrated cable having ('dielectric layer and a plurality of conductors 
.. :; 

disposed upon said dielectric layer; . ·• , : 
.... ·.: 

a slider mounted to said fleX:~re having a plurality of conductive pads disposed 

along a selected edge thereof; ·' .· 
.. · .. · ... · 

a loop within said ii!fugrated cable of a radius sufficient to cause said integrated 

cable to overlie said se1~cted edge of said slider; 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. 

12. The information storage system according to claim 11 wherein said plurality of 

conductors are ultrasonically bonded to said plurality of conductive pads. 

13. The information storage system according to claim 11 wherein said plurality of 

conductors. are termina~ to s~id_ p~iµ::ality :.of ~o~ciuctiv~ pads. by laser solder. reflow. ;; 
:: ... •· ·. 
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1:4tl~- ib'.eilnt6fu.iati6Jf.:stotii~.·s~s~fil'.'.;i~dtit~irig·f&·;~1aitir·l'1 wherei~ said slider is otr:set·· 

with. respect to a gimbal pivot point within said flexure in order to compensate for_bfas 

forces exerted by said integrated cable upon said slider. 

15. The information storage system according to claim 11 wherein said integrated cable 

is symmetric with respect to a longitudinal axis of said load beam. 

16. The information storage system according to claim 11 wherein s¢d slider is a thin-

film inductive head. 

17. The information storage system ~ording to claim 11 wherein said slider is a thin­

film MR head. 

\....) 18. The ·information storage system according to claitn 11 wherein said plurality of 

conductors within said integrated cable comprises a pair ~f read lines ne~ted inside a pair 
/· ·. :.· 

. of write lines so that said write lines act as a noise ~eid during a read operation. 

19. The information ~torage system according tcl~laim 18 wherein said write lines are 

grounded during the read operation so as to ~ce electrical shielding. 

20. The information storage system a~prding to claim 18 wherein said plurality of 

conductors are shunted together ne.ai' >said plurality of conductive pads for added 

electrostatic discharge protection duf~g the assembly process. 

21. A method of manufacturing·'.~ head gimbal assembly, said method comprising the 

steps of: 
.... ···: ... 

positioning a slider ·proximate 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; ... 

positioning an integrated cable along said load beam and extending beyond an end 

of said load :beam, 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 

\011gitudinaJ axis of said load_beam; 
. ·:. · .. , 

'::' ·.·.·. 



\_j 

15 

J;~µi9yi11g.:a:pottihfr:&t·§iiif,titir~i~bftik·i~~~i:'*ifiiiri·;~~id'.ido~ of said.·integrated 9f)Ie 
.. ·.·:,_ , ..... · .. ··.· . .. . 

to provide an aperture at a point overlying said plurality of conductive pads; 

mating said plurality of conductors with said plurality of conductive .pads through 

said aperture; 

rotating said slider 90 degrees to a point adjacent to said loa,d beam; and 

attaching said slider to said load beam. 

22. The method of manufacturing a head gimbal<~$embly according to claim 21 

wherein said load beam includes a flexure mountetffo one end thereof and wherein said 

step of attaching said slider to said load bea,ni"<totiiprises the step of attaching said slider 

to said flexure. ,··<:·· 

~·?·~·<>::' : .. ' 

23. The method of manufactur.wg'}~ head gimbal assembly according to claim 21 

wherein said step of mating sail{plmality of conductors with said plurality of conductive 
. . . . . . : . . 

pads through said apertu.re comprises the step of mating said plurality of conductors with 

said plurality of cond~ctive pads through said aperture by ultrasonic bonding. 

24. The method ·of manufacturing a head gimbal assembly according to claim 21 

wherein said step of mating said plurality of conductors with said plurality of conductive 

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

:~aid plurality of conductive p~sJJ#¢it:igh, sai4 aperj:llre by,Jaset solder reflow. 
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SLIDER SUSPENSION ASSEMBLY AND METHOD FOR ATTACHING A 

SLIDER TO A SUSPENSION IN-A DATA-RECORDING DISK FILE 

ABSTRACT 
.-<: .. 

A slider suspension assembly for a data-recording disk file ,is disclosed. The slider 

suspension assembly (10) uses an improved mechani~~.r and electrical attachment 

arrangement to attach the slider (14) to the suspensi~ri ·(10). The slider suspension 

assembly utilizes a load beam having an integra~4/cable formed at least partially within .. · · .. 

the load beam along the length thereof wher~fu:the integrated cable includes a dielectric 

layer and a plurality of conductors dispQ$ed upon the dielectric layer. A slider mounted 
, .. ;· ... : .· 

to a flexure at the end of the load peiifu includes multiple conductive pads disposed along 
,.··,~ . . 

.~.:. . . . . 

one edge thereof. A loop withiti the integrated cable of a radius sufficient to cause the 
. . ... ·. · .. 

integrated cable to ove:die ·the selected edge of the slider is utilized to make electrical 

contact with the slider .·by providing an aperture within the dielectric layer of the cable at 

a point overlying· the plurality of conductive pads such that the conductors within the 

integrated cable may be placed in electrical contact with the conductive pads . 

Fig. 2A, . :: . ; ~.:· .· .. .. .. .. : :. ~ •' ·: 

..... : · ... 


