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(57) ABSTRACT 

A system and method are disclosed for improving suspen 
sion-to-slider attachment in a hard disk drive. A slider 

having a number of bond pads on its leading edge and a 
number of bond pads on its trailing edge is to be coupled to 
a suspension ?exure having a number of leading bond pads 
and a number of trailing bond pads. The slider is to be 
coupled to the suspension ?eXure at the leading bond pads 
and the trailing bond pads by a method such as gold ball, 
solder ball, or solder bump bonding. 
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SYSTEM AND METHOD FOR IMPROVING 
SUSPENSION-TO-SLIDER ATTACHMENT IN A 

HARD DISK DRIVE 

BACKGROUND INFORMATION 

[0001] The present invention relates to hard disk drives. 
More speci?cally, the invention relates to a system and 
method for improving slider attachment. 

[0002] FIG. 1 graphically illustrates a typical head-gimbal 
assembly (HGA) of a hard disk drive With disk media as 
used in the art. Hard disk drive storage devices typically 
include a rotating disk 9 containing concentric data tracks in 
Which data is read from and Written to by a slider 1 
(containing a transducer head, not shoWn). The slider 1, 
Which ‘?ies’ close to the surface of the rotating disk 9, is 
typically attached to a load beam 8 by a suspension ?eXure 
6. The slider (head) 1 is mounted to the ?eXure 6 by epoXy 
bonding 5 (See FIG. 2). The suspension ?eXure 6 alloWs the 
slider 1 to pitch and roll With respect to the disk 9 While the 
load beam 8 provides loading force (by spring action) 
toWards the disk 9 during ?ight (countering the slider’s lift). 

[0003] Typically, the load beam 8 provides resilient spring 
action, Which biases the slider toWards the surface of the 
disk 9, While the ?eXure 6 provides pitch and roll ?exibility 
for the slider as the slider rides on a cushion of air betWeen 
the air bearing surface (slider 1 surface) and the rotating disk 
9. 

[0004] FIG. 2 provides a perspective vieW of a typical 
slider-suspension ?eXure assembly as used in the art. In a 
typical slider-suspension assembly, the slider 1 is epoXy 
bonded to the suspension ?eXure 6, and the head’s 1 
transducer leads are electrically coupled to leads formed on 
the suspension ?eXure 6. The electrical connections 3 
betWeen the slider pads 2 and the ?eXure trace pads 4 are 
typically created by gold ball, solder ball, or solder bump 
bonding. The fabrication of such a slider suspension assem 
bly is time consuming and costly. 

[0005] FIG. 3 illustrates the attachment of a slider to a 
suspension ?eXure as typically performed in the art. Typi 
cally, a predetermined amount of epoXy 5 is placed on the 
tongue portion of the suspension ?eXure 6 Where the slider 
1 is to be located. The slider 1 is subsequently positioned 
onto the suspension ?eXure 6 With an alignment device, such 
as a vacuum tube 21. After the epoXy hardens to a degree, 
eg by ultra-violet (UV) light, electrical connections (such 
as by gold/solder ball or solder bump bonding) are made 
betWeen the pads 2 of the slider head transducer and the 
suspension pads 4. The epoXy 5 is then further hardened by 
a method such as oven baking. 

[0006] FIG. 4 provides a graphical illustration of a slider 
mounted upon a suspension ?eXure as is typical in the art. 
There are several disadvantages associated With the typical 
method of slider-suspension attachment. One problem 
involves the residual Welding stress caused by the hardened 
epoXy 5 and soldered bump/gold ball 3 bonding. Typically 
in the art, it is dif?cult to apply the epoXy perfectly evenly, 
and as a result, the thick portion of the applied epoXy and the 
residual internal stress of the solder/gold ball bonding, cause 
changes in the slider 1 attitude angle and force the slider 1 
to become askeW With respect to the suspension ?eXure 6. 
(See also FIG. 5). 
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[0007] FIG. 5 illustrates a slider mounted askeW With 
respect to a suspension ?eXure as is common in the art. The 
pitch 22 attitude angle of the slider 1 may seriously degrade 
While the epoXy 5 is curing. 

[0008] It is therefore desirable to have a simpli?ed system 
and method for manufacturing a hard disk drive slider 
suspension assembly that avoids the above-mentioned prob 
lems, as Well as having additional bene?ts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 illustrates a typical head-gimbal assembly 
(HGA) as used in the art. 

[0010] FIG. 2 provides a perspective vieW of a typical 
slider-suspension ?eXure assembly as used in the art. 

[0011] FIG. 3 illustrates the attachment of a slider to a 
suspension ?eXure as typically performed in the art. 

[0012] FIG. 4 provides a graphical illustration of a slider 
mounted upon a suspension ?eXure as is typical in the art. 

[0013] FIG. 5 illustrates a slider mounted askeW With 
respect to a suspension ?eXure as is common in the art. 

[0014] FIG. 6 illustrates the attachment of slider to sus 
pension according to an embodiment of the present inven 
tion. 

[0015] FIG. 7 illustrates a suspension ?eXure With sus 
pension and circuitry according to an embodiment of the 
present invention. 

[0016] FIG. 8 provides a perspective vieW of a slider 
attached to a suspension ?eXure according to an embodiment 
of the present invention. 

[0017] FIG. 9 provides a perspective vieW of a slider 
attached to a suspension ?eXure according to an alternative 
embodiment of the present invention. 

DETAILED DESCRIPTION 

[0018] FIG. 6 illustrates slider-suspension attachment 
according to an embodiment of the present invention. In one 
embodiment, the slider 1 is mounted to the suspension 
?eXure 6 by a simpli?ed process. In this embodiment, 
improved Pitch Static Attitude (“PSA”) and Roll Static 
Attitude (“RSA”) are achieved by bonding (such as by gold 
ball, solder ball, or solder bump) the slider 1 to the suspen 
sion ?eXure 6 at the leading edge and the trailing edge. In 
addition to a more stable bond (reduced likelihood of 
shifting out of alignment), the process is simpli?ed and less 
expensive as compared to the prior art. Because epoXy is not 
utiliZed, the tooling necessary is reduced. 

[0019] In one embodiment of the present invention, trans 
ducer electrical bonding pads 2 of the slider 1 are coupled by 
a method such as gold ball, solder ball, or solder bump 
bonding to electrical bonding pads 4 of the suspension 
?eXure 6. In addition, in this embodiment grounding bond 
ing pads 11 of the slider 1 are coupled by a method such as 
gold ball, solder ball, or solder bump bonding to correspond 
ing grounding bonding pads 9 of the suspension ?eXure 6. 
By utiliZing bonds 3 at the leading edge and the trailing edge 
of the slider 1, the need for epoXy is eliminated. Further, in 
this embodiment the utiliZation of the grounding pad 11, 9 
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coupling reduces the likelihood of damage to the slider 1 
transducer head caused by Electro-Static Discharge (ESD). 

[0020] In one embodiment, a placement device 21 is 
utiliZed to position (e.g., by vacuum tube) the slider 1 upon 
the suspension ?eXure 6 for the pads 2, 4, 9, 11 to be bonded 
3 by a method such as gold ball, solder ball, or solder bump 
bonding. Once the bonding 3 has cooled and hardened, in 
this embodiment the placement device 21 releases the slider 
1, and the slider 1 remains attached to the suspension ?eXure 
6 in the appropriate orientation. 

[0021] FIG. 7 illustrates a suspension ?eXure With cir 
cuitry according to an embodiment of the present invention. 
In one embodiment, four transducer electrical pads 4 and 
tWo grounding pads 9 are utiliZed. In one embodiment, tWo 
slots 12 are utiliZed for relieving any residual stress created 
in the ?eXure from slider assembly. 

[0022] FIG. 8 provides a perspective vieW of a slider 
attached to a suspension ?eXure according to an embodiment 
of the present invention. 

[0023] FIG. 9 provides a perspective vieW of a slider 
attached to a suspension ?eXure according to an alternative 
embodiment of the present invention. In this alternative 
embodiment of the present invention, the slider 1 is bonded 
to the suspension ?eXure 6 at the trailing edge, such as by 
gold ball, solder ball, or solder bump bonding, Without 
bonding pads (i.e, for physical coupling only, not for elec 
trical grounding). In another alternative embodiment, the 
slider is bonded to the suspension ?eXure at the leading edge 
Without bonding pads (not shoWn). 
[0024] Although several embodiments are speci?cally 
illustrated and described herein, it Will be appreciated that 
modi?cations and variations of the present invention are 
covered by the above teachings and Within the purvieW of 
the appended claims Without departing from the spirit and 
intended scope of the invention. 

1-12. (canceled) 
13. A system for manufacturing a hard disk drive arm 

comprising: 
a slider element, having a number of slider bond pads on 

its leading edge and a number of slider bond pads on its 
trailing edge, to be coupled to a hard drive arm sus 
pension element, having a number of leading suspen 
sion bond pads and a number of trailing suspension 
bond pads, Wherein 

said slider element is to be coupled to said hard drive arm 
suspension element at said leading bond pads and said 
trailing bond pads. 

14. The system of claim 13, further comprising a place 
ment device to position said slider element onto said sus 
pension element. 

15. The system of claim 13, Wherein said slider element 
includes a magneto-resistive (MR) transducer head element. 
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16. The system of claim 13, Wherein said suspension 
element is a hard drive arm suspension ?eXure. 

17. The system of claim 13, Wherein said coupling is by 
gold ball bonding. 

18. The system of claim 13, Wherein said coupling is by 
solder ball bonding. 

19. The system of claim 13, Wherein said coupling is by 
solder bump bonding. 

20. The system of claim 13, Wherein said leading edge 
slider electrical pads and said leading suspension electrical 
pads are grounding pads. 

21. The system of claim 13, Wherein said number of 
leading edge slider bond pads is tWo, and said number of 
leading suspension bond pads is tWo. 

22. The system of claim 13, Wherein said trailing edge 
slider electrical pads and said trailing suspension electrical 
pads are transducer pads. 

23. The system of claim 13, Wherein said number of 
trailing edge slider bond pads is four, and said number of 
trailing suspension bond pads is four. 

24. A system for manufacturing a hard disk drive arm 
comprising: 

a hard disk slider, having a number of slider bond loca 
tions on its leading edge and a number of slider bond 
pads on its trailing edge, to be coupled to a hard drive 
arm suspension ?eXure, having a number of leading 
suspension bond locations and a number of trailing 
suspension bond pads, Wherein 

said slider is to be coupled to said ?eXure at said leading 
bond locations and said trailing bond pads. 

25. The system of claim 24, Wherein said number of 
leading edge slider bond locations is tWo, and said number 
of leading ?eXure bond locations is tWo. 

26. The system of claim 24, Wherein said number of 
trailing edge slider bond pads is four, and said number of 
trailing suspension bond pads is four. 

27. A system for manufacturing a hard disk drive arm 
comprising: 

a hard disk slider, having a number of slider bond pads on 
its leading edge and a number of slider bond locations 
on its trailing edge, to be coupled to a hard drive arm 
suspension ?eXure, having a number of leading sus 
pension bond pads and a number of trailing suspension 
bond locations, Wherein 

said slider is to be coupled to said ?eXure at said leading 
bond pads and said trailing bond locations. 

28. The system of claim 27, Wherein said coupling is by 
gold ball bonding. 

29. The system of claim 27, Wherein said coupling is by 
solder ball bonding. 

30. The system of claim 27, Wherein said coupling is by 
solder bump bonding. 

* * * * * 


