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WIRE LEAD-FRAME HEAD SUSPENSION
BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION
The present invention relates to an actuator arm

assembly for a hard disk drive.

DESCRIPTION OF RELATED ART

Hard disk drives contain a magnetic disk(s) which
rotates relative to a magnetic head(s). The head is
mounted to an actuator arm assembly which has a voice coil
motor that moves the head relative to the disk. The head
contains a slider surface which creates an air hearing
between the head and the disk surface when the disk is
rotating. The air bearing prevents contact and
corresponding wear between the head and the disk.

The head is typically mounted to a flexbeam which is
cantilevered from the actuator arm. The flexbeam must be
flexible enough to allow the formation of the air bearing,
yet figid enough to withstand shock loads applied to the
system. The flexbeam must also be constructed to operate
without any frequency resonance. Flexbeams are
conventionally constructed from a sheet of metal that is
attached to the end of the actuator arm. The head is then
pivotally connected to the end of the metal sheet. A
typical flexbeam may be a 0.003 inch thick sheet of 300

series stainless steel.
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To electrically couple the head to the remaining
electronics of the drive, a plurality of wires are routed
from the head to a flexible circuit mounted to the actuator
arm. The wires are typically bonded to the flexbeam and
soldered to both the head and the flexible circuit. Having
to bond and solder individual wires increases the assembly
time of the drive unit.

Hard disk drives are installed into portable computers
which must be light and compact. A significant portion of
the weight of a portable computer is the hard disk drive.
Consequently, it is desirable to construct a disk drive
which is as light and compact as possible. To reduce the
height, weight and reduce the assembly cost of a disk
drive, it would be desirable to provide an actuator arm
assembly which did not have a conventional flexbeam

substrate.

SUMMARY OF THE INVENTION

The present invention is an actuator arm assembly for
a hard disk drive which does not have a flexbeam substrate.
The actuator arm assembly includes an actuator arm and a
magnetic head that is electrically coupled to the
electronics of the drive by a plurality of wires. The wires
are also constructed to structurally support the head in a
position cantilevered from the actuator arm. To provide
structural integrity, the wires can be either twisted,
constructed from beryllium copper, attached to a polyimide

sheet or have any combination of the above. The wires may
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also have a sheet of viscoelastomeric material to dampen
the structure.

It is therefore an object of the present invention to
provide an actuator arm assembly which does not require a

flexbeam substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and advantages of the present invention
will become more readily apparent to those ordinarily
skilled in the art after reviewing the following detailed
description and accompanying drawings, wherein:

Figure 1 is a top view of an actuator arm assembly of
the present invention;

Figure 2 is a top view of an alternate embodiment of
an actuator arm assembly of the present invention;

Figure 3 is another alternate embodiment of the
actuator assembly:;

Figure 4 is a side view of an alternate embodiment of

a flexbeam of the actuator arm assembly.

DETAILED DESCRIPTION OF THE INVENTION
Referring to the drawings more particularly by
reference numbers, Figure 1 shows a actuator arm assembly
10 of the present invention. The assembly 10 includes an
actuator arm 12 that can rotate about a pivot bearing 14.
The assembly 10 also has a magnetic head 16 which can
magnetize and sense the magnetic field of a disk 18. The

disk 18 is rotated relative to the head 16 by a spin motor
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(not shown). At the end of the actuator arm 12 is a voice
coil motor 20 which can move the head 16 relative to the
disk 18. The magnetic head 16 is constructed to create an
air bearing that 1ifts the head 16 above the surface of the
disk. The head 16 can be constructed for contact, near
contact or no contact recording. Additionally, the head
can be constructed to provide either horizontal or vertical
recording.

The head 16 is electrically coupled to the electronics
(not shown) of the hard disk drive through wires 22 that
are connected to a flexible circuit board 24. The flexible
circuit board 24 is typically bonded to the actuator arm
12. The electrical wires 22 are constructed to be rigid
enough to also structurally support the head 16. In one
embodiment, the wires 22 are constructed from a beryllium
copper of a sufficient thickness that is flexible enough to
allow the head 16 to be deflected when the air bearing is
formed, but rigid enough to not yield when subjected to
external shock or vibration loads. By way of example, if
the head weighs .0003 grams, and the wires are
approximately .5 inches long, the wires 22 should have a
combined thickness of approximately .004 inches. The wires
22 are preferably insulated to prevent arcing and other
negative events.

The wires 22 are attached to the head 16 at one end
and soldered to surface contact pads 26 of the flexible
circuit board 24 at the opposite end. Figure 2 shows an

alternate embodiment, wherein the wires are twisted about
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each other. Twisting the wires increases the stiffness of
the structural coupling between the head 16 and the
actuator arm 12. The increase in stiffness will allow
thinner beryllium copper wire or pure copper wire to be
used in the assembly 10.

Figure 3 shows an alternate embodiment, wherein the
head 16 is coupled to the actuator arm 12 by a flexible
circuit board 28. The flexible circuit board 28 contains
a plurality of copper conductive traces 30 that are
encapsulated by sheets of dielectric material 32. The
dielectric material is typically a polyimide material
marketed by E.I. du Pont de Nemours & Co. under the
trademark KAPTON. The copper traces 30 are etched into the
patterns shown by methods well known in the art. The
combination of KAPTON and copper traces should be flexible
enough to allow the formation of the air bearing, yet
strong enough to withstand external loads.

The flexible circuit board 28 has a number of first
conductive surface pads 34 that may be soldered to the
surface pads 26 of the flexible circuit 24. The circuit
board 28 also has a plurality of second conductive surface
pads 36 that are coupled to the head 16 either directly or
through bonded wires 38. The head 16 can be mounted to the
end of the flexible circuit board 28. The lateral
flexibility of the circuit board 28 allows the head 16 to
pivot about the board 28 as indicated by the arrows.

As shown in Figure 4, a viscoelastomeric material 40

may be attached to the flexible circuit board 28. The
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viscoelastomeric material 40 will dampen vibrational loads
that are applied to the actuator arm assembly. The
viscoelastomeric material 40 may be attached to a thin
metal sheet 42, which adds additional stiffness to the
flexible circuit board 28. The metal backing 42 and
elastomeric material is preferably a product sold by
Minnesota Manufacturing and Mining Co. ("3M") under the
trademark SCOTCHDAMP. The elastomeric material of the 3M
product also has adhesive properties that allow the
elastomer 40 and sheet 42 to be readily mounted to the
flexible circuit board 28.

The present invention thus provides an actuator arm
assembly which does not have a conventional flexbeanm
substrate. To assemble the arm assembly 10, the magnetic
head 16 can be constructed with either the wires or
flexible circuit wrapped around the head 16. The head 16
can be assembled to the actuator arm 12 by merely unwinding
the wires/circuit and soldering the same to the flexible
circuit board 24 of the actuator arm. The present invention
thus reduces the assembly time required to produce the arm
relative to conventional actuator arms which require
assembly of the flexbeam substrate.

While certain exemplary embodiments have been
described and shown in the accompanying drawings, it is to
be understood that such embodiments are merely illustrative
of and not restrictive on the broad invention, and that
this invention not be limited to the specific constructions

and arrangements shown and described, since various other
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art.
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What is claimed is:

1. An actuator arm assembly for a hard disk drive,
comprising:

an actuator arm;

movement means for moving said actuator arm;

a magnetic head; and,

a pair of wires attached to said actuator arm and said
magnetic head, said wires extend from said actuator arm and
structurally support said magnetic head.

2. The assembly as recited in claim 1, wherein said
wires are twisted about each other.

3. The assembly as recited in claim 1, wherein said
wires are constructed from beryllium copper.

4. The assembly as recited in claim 1, further
comprising a sheet of dielectric material attached to said
wires, wherein said wires and said dielectric sheet define
a flexible circuit.

5. The assembly as recited in claim 4, wherein said
dielectric material is a polyimide.

6. The assembly as recited in claim 4, further
comprising a viscoelastomeric material attached to said
dielectric sheet.

7. The assembly as recited in claim 6, further
comprising a sheet of metal attached to said dielectric
material.

8. The assembly as recited in claim 4, wherein said
flexible circuit has a pair of conductive surface pads on

an end adjacent to said actuator arm.
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9. The assembly as recited in claim 8, wherein said
flexible circuit has a pair of conductive surface pads on
an end adjacent to said magnetic head.

10. The assembly as recited in claim 4, wherein said
magnetic head is pivotally connected to said flexible
circuit.

11. The assembly as recited in claim 9, wherein said
magnetic head is attached to said conductive surface pads
and pivotally connected to said flexible circuit.

12. A hard disk drive, comprising:

a media;

a spin motor that rotates said media;

an actuator arm;

a voice coil motor assembly that can move said
actuator arm relative to said media;

a magnetic head; and,

a pair of wires attached to said actuator arm and said
magnetic head, said wires extend from said actuator arm and
structurally supporting said magnetic head.

13. The hard disk drive as recited in claim 12,
wherein said wires are twisted about each other.

14. The hard disk drive as recited in claim 12,
wherein said wires are constructed from beryllium copper.

15. The hard disk drive as recited in claim 12,
further comprising a sheet of dielectric material attached
to said wires, wherein said wires and said dielectric sheet

define a flexible circuit.
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16. The hard disk drive as recited in claim 15,
wherein said dielectric material is a polyimide.

17. The hard disk drive as recited in claim 15,
further comprising a viscoelastomeric material attached to
said dielectric material.

18. The hard disk drive as recited in claim 17,
further comprising a sheet of metal attached to said
viscoelastomeric material.

19. The hard disk drive as recited in claim 15,
wherein said flexible circuit has a pair of conductive
surface pads on an end adjacent to said actuator arm.

20. The hard disk drive as recited in claim 19,
wherein said flexible circuit has a pair of conductive
surface pads on an end adjacent to said magnetic head.

21. The hard disk drive as recited in claim 15,
wherein said magnetic head is pivotally connected to said
flexible circuit.

22. The hard disk drive as recited in claim 20,
wherein said magnetic head is attached to said conductive
surface pads and pivotally connected to said flexible

circuit.
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