21 JAN 2094 1 SUSPENSI ON DESI GN FOR | MPROVI NG THE CURI NG PROCESS FOR HEAD
BONDI NG APPLI CATI ON AND METHOD FOR SAME BACKGROUND OF THE | NVENTI ON7% JAN 2004
Field of the Invention. This invention relates in general to a direct
address storage device (DASD), and nore particularly to a suspension
design for inproving the curing procest for head bonding application and
met hod for sanme. 10 2. Description of Related Art. Direct access storage
devices (DASD), or disk drives, store information_on _concentric tracks of
a rotatabl e magnesUSPENSION RESIGK FOR MBRAVINGIRE GURING hsducer el enent
| s moved fmgczs%*owmmBomnrmmmucmﬁmAmeeﬂﬂoM@@ SAMIEMat i on.
Typically, the magnetic head is positioned on an air bearing slider which
flies above the surface of the disk as the disk rotates. In sonme recently
proposed di sk drives, tﬁsg E@ é!ﬁ j [ on aliquid filmor
bearing on the disk. In k Y o?a]jr[lE‘?Ni/ErNﬁé?\l custonmary to start
and stop the operation by a contact start/stop (CSS) process. One design
obj ective of conventional magnetic disk 20 drives is to cause nost of the
wear to occur at the slider/disk interface during the start

1. Field of the invention.

This invention relates in general to a direct address storage device (DASD), and
more particularly to a suspension design for improving the curing process for head
bonding application and method for same.

10

2. Description of Related Art.

Direct access storage devices (DASD), or disk drives, store information on
concentric tracks of a rotatable magnetic recording disk. A magnetic head or
transducer element is moved from track to track to read and record the desired

15 information. Typically, the magnetic head is positioned on an air bearing slider which
flies above the surface of the disk as the disk rotates. In some recently proposed disk
drives, the slider (or carrier) rides on a liquid film or bearing on the disk.

In such disk drives, it has been customary to start and stop the operation by a
contact start/stop (CSS) process. One design objective of conventional magnetic disk

20  drives is to cause most of the wear to occur at the slider/disk interface during the start
and stop stages. Minimal wear during the start and stop stages is crucial butis often
difficult to achieve. |

A prerequisite to the CSS process is that the surface of the magnetic disk be

roughened to a degree sufficient to prevent high stiction that causes the air bearing



and stop stages. Mninmal wear during the start and stop stages is crucial
but is often difficult to achieve. A prerequisite to the CSS proce?q jm 004
that the surface of the magnetic disk be roughened to a degree suffici enzt
to prevent high stiction that causes the air bearing 21 JAN 2004 2 slider
and the disk to adhere while the disk4ds not in operation. Mreover, in
order to neet the demand for increased area! density, efforts have been
made to mnimze the head flying height, which requires smother disks. In
light efidetanttheedisigto atheetwhitesthadiskipnet innorerBlian. MatRoOVes 'B&ES%% the 5
slider size and to design new | oadi ngl unl oadi ng nechani snms for avoi di ng

cont act foFaRRrease dardal densitys effettahave baenimade ke minipvizadie t o
t he hearﬂeglfjtg%tgr?z‘igég@for | oadi ng the magnetic head to the disk. The gram

| oad acts to.counterbalan f t; the air bearing lift force. A
head s&?ﬁé’rf&%hﬂgﬁte?@@ﬂ %%gk?gggﬁ)r?gc IR slider to a rot ary or linear 10
actuator. The suspension provides. support for the slid a t he
slider to gilniight ofithese design®bighlyes aﬁpg‘lpﬁ F'@W? EFFBE"%@!%Q?%%%%%?@? The
head suspension assenbly typically conprises a | oad beamattached to an

gi nbal djiger $ibe aptinbdesigh rew iadingjujeading snechasisraaforaveiging gortaski vl e
menber (known as a flexure) attached to the | oad beam and a slider

att agggsﬂ?wétoﬁp}élg@ﬁ%ﬁauyi 5 chRSwaAt biden Idakytevided selitfe bead sgspenionifarani c
ioading the magnetic head to the disk. The gram load acts to counterbalance the
effect of the air bearing lift force.

A head suspension assembly (HSA) connects the slider to a rotary or linear

10 actuator. The suspension provides support for the slider and allows the slider to gimbal
in order to adjust its orientation as appropriate. The head suspension assembly
typically comprises a load beam attached to an gimbal (or the gimbal is a unitary part
of the load beam), a flexible member (known as a flexure) attached to the load beam,
and a slider attached to the flexure.

15 The slider includes a self-acting hydrodynamic air bearing and an
electromagnetic transducer for recording and retrieving information on a rotating
magnetic disk. The slider is attached to the gimbal and the gimbal is compliant in the
slider's pitch and roll axes in order that the slider follows the topology of the disk
surface, butis rigid in the yaw and in-plane axes for maintaining precise slider

20 positioning. The load beam is attached to or is made as an integral part of the gimbal,
and the load beam is attached to or includes a mounting arm which attaches the entire

HSA to an actuator of a disk drive actuator drive assembly. The gimbal also usually

includes a portion for the support of electrical traces connected to the transducer and



el ectromagneti c transducer for recording and retrieving information on a
rotating magnetic disk. The slider is attached to the ginbal and ?EQN
ginbal is conpliant in the slider's pitch and roll axes in order P tzplué
slider follows the topol ogy of the di ék surface, but is rigid in the yaw
and in-plane axes for maintaining prectse slider 20 positioning. The |oad
beamis attached to or is made as an integral part of the ginbal, and the
| oad beamis attached to or includes a mountin m%\/nich attaches the
ent i r e extéplingalang de leagth obthedoad Sragy foy @8?8@2‘?“ rive assembly. The

gi mbal also usually includes a portion for the sup(gor_t of electrical
traces Conn%bQﬂagﬁbﬂd@skH&ms,dhesﬁdmmbﬂsmem weile Baasdugesl dng t he
|l ength of the load beamto its nounted end. In a magnetic disk drive, the

sl i der Sgg%%brﬁ,glécgerrtﬁﬁ%f&% WebirRal fASESHCEhall hagetit dieldsaRidh dtethehr ansf or s

el ect r V¢! to snmall magnetic fields which it then "wites" on a

magneti c di sk. A read_ transducer, decqdes thes ef b 5into
el ect r i'watesp@nseagngtic g eg‘ fSPdtTWQSﬁﬁ e‘ieic(?df%f’giﬁ%% g{r?@n%hghgﬁgu sequent
orientation, aligned along the circunference of the disk in a dianetrical
cory i guntetdiestricalgefseseIhe opier efdhe magneticields ans pdcsubseauerls as the head
floats on a cushion of air over the magnetic disk. As indicated, the head
assenblofiehfftfordaigridestbhg @ cira@imienance of thealigk incediametrisaimonfiguratiovei ve
these electrical pul ses. 10 A HSA generally-attaches at its proxinmal end to

o A0 AT ey OB e Todkan actomordés! gned
over the magnetic disk. As indicated, the head assembly includes electrical terminals,
via traces, to send and receive these electrical pulses.

10 A HSA generally-attaches at its proximal end to a rigid arm manipulated by a.
linear or rotary motion actuator designed to position the head at any radial location
above the disk. The spinning disk coupled with the actuator movement allows the head
to gain access to multiple tracks across the disk surface, each track capable of
containing large amounts of densely stored data.

15 Positioned at the distal end of the suspension assembly, a gimbal holds the
head assembly level and at a constant distance over the contours of the disk. This
gimbal is the most critical of the spring regions in a HSA. The closer the head
assembly can fly to the surface of a magnetic disk, the more densely can information
be stored (the strength of a magnetic field is proportional to the square 'of the distance,

20 thus the closer the head flies, the smaller the magnetic “spot” of information). Today’s
disk drives strive to reach flying clearances close to 20 nanometers or lower, i.e., 0.02

micrometers whereas a human hair is about 100 micrometers thick. Greater data

densities allow for greater storage and smaller size. But the head assembly must not



above the disk. The spinning disk coupled with the actuator novenent, all ows
the head to gain access to multiple tracks across the disk surface,zﬁékmzml
track capable of containing |arge anobunts of densely stored data. 15
Positioned at the distal end of the suspension assenbly, a ginbal holds the
head assenbly level and at a constant 4i stance over the contours of the
d:sk. TPLS hgi(rjrbal isn%re nost critical of the spring regions in a HSA. The
cl oser e head assenbly can fly to the surface of a. ngtic di sk, the
mor e ddoeeh thecdiak (‘israghihiasdhe ippack Wil the @R ‘%ﬁ?'@ﬂ@gr{i@?ga&:ﬁlﬂgrﬁ’gﬂ%@“?i el d
I's proportional to the square of the distance, 20 thus the closer the head

flies, 3600 @bl fistéf) eolrofsstioy Bathdie hedd and theranifacy of theddigk salonig ywth
drives strive to reach flying clearances close to 20 nanoneters or | ower,

{h?ckqﬁgéﬂﬁﬁg‘g@m{s whereas a hunman hair is about 100 m croneters

Lhicke e 8 densities allow for greater storage and smaller size.
ut the head asse y nust not Z 1 JAN 2604 4 t.ouch the disk.("crash"), as
the inpact wntaRdemnt® 3Eygve K}"Ss‘%ﬁ’ﬁﬁf%@"qué%‘?(erB?%{ﬁ?rHBg'aq Slé%)(?ﬁé‘ 600 rpm or
faster) could destroy both the head and the surface of the disk, along wth
t hes datassetiycinnspeciallyihe girabak ftexatirevss caretellybriange dhaladaRRiiegkto
positioning, a suspension 5 assenbly, and specially the ginbal flexure,

must  carehidhlhasiahMiggghinst theapwangliftes the airtsreaivean the skdesl inegaatribis t he
upward lift of the air streamon the slider. Since at this mcroscopic
Level , LRGP ROLY tidDoLRingh $AB6tPdurtded SHRK disk i& Wil oPpediapdrsd and
valleys, the gimbal spring must be very responsive in order to maintain a level flying
height. To avoid delays and errors, it must also resist torsion and momentum forces,
~1¢  and maintain the head parallel to the surface even after rapid repositioning
movements. The best suspension assemblies are low in mass, to reduce momentum
on the floating head, and very flexible along the Z-axis, perpendicular to the medium
surface, to quickly adjust to surface undulations. They also are balanced carefully to
reduce static roll and pitch to acceptable levels and to avoid applying an initial twist to
15 the head.
In the conventional disk drive, the slider is mounted to the free end of the
gimbal assembly. The slider must be mounted to the flexure so that the head
assembly is in a predetermined (e.g., planar and parallel) relationship to the disk
surface to assure accuracy and overall planarity. As the head writes to and reads from
20 the disk, it receives and sends electrical pulses of encoded information. Complex head
assemblies may require four or more different input and output terminals. The

electrical signals are relayed to appropriate amplifying and processing circuitry. Signal

transmission requires conductors between the dynamic “flying” slider and the static



val | eys, the ginbal spring nust be very responsive in order to naintain a
level flying height. To avoid delays and errors, it nust also resist! JAN 2004
torsion and nonmentum forces, 101 and naintain the head parallel to the
surface even after rapid repositioni n%TDmvemnts. The best suspension
assenblies are low in mass, to reduce mentum on the floating head, and
very flexible along the Z-axis, perpendicular to the nmedium surface, to

qui ckly adjust to surface undul ations. They al so are bal anced carefully to

r educe ctaitry of tid Hatenchgrinelsh t o acceptable | evels and to avoid applying an
initial twwst to is the head. In the conventional disk drive, the slider

is mounted 4 dajea i ERrRmethdder baidinpis tasserdnl adheBie that satured by Wé

mounted to the flexure so that the head assenbly is in a predetern ned
(e.g., planar ar pall el )bs ak LOtd Gsihd @\VObskd dmetives, suxhassur e
accur aé‘}"réﬁ‘&[‘-’&a/&qﬁﬁh%rleaﬁjgrm%@y gﬁ‘éﬂpﬁgéﬁead |V\?i tes to and reads from 20 the
disk, it receives and sends electrjca ul se f Lof i on.

Conpl eXow dack-timesanthlome &rows COEERALIR- ev&ri&@&gﬁﬁﬁﬁf ggre‘ﬁ]"?gn%[" and
output termnals. The electrical signals are rel ai%ed to appropriate

amp i f uR@nessineResdésignspresant a protsiegrkacause A [aaskheam M‘?"é’ée
conductors between the dynamc "flying" slider and the static ZﬂlﬁJAN 2004
S circyjt hyaf LR Brddias aet sompledely cuse padhiesives dhenbihlight sleedst@i ng i s
to uselﬁéélékatcri' e%\lt/\gg that is cgred b)?/j W (ultraviolet) light. There are many
advant A8V ate e EnhicH 24EEsh AARE SidrneSive TYGern@Erating some certain wavelength

to the adhesive. Current suspension designs make this very difficult. in such an

instance, the adhesive may not become fully cured and the bond is thereby weak at

10 best.

It can be seen that there is a need for a suspension design for improving the

curing process for head bonding application and a method for same.



| ow tack-tinme and | ow crown contribution. However, UV curing of adhesives
with 5 current suspension designs present a probl em because the | oadZ bdA¥200¢
and flexure block the UV light. In order to get conpletely cured adhesive,
the UV light needs to activate the chem cal reaction in the adhesive by
penetrating sone certain wavelength t® the adhesive. Current suspension
designs make this very difficult. In such an 1instance, the adhesive may
not become. fully cured and the bond is thereby weak at 10 best. it can be
seen that there is a need SUMIARIS QFEHBANVENTON or i nproving the curing
process for head bonding application and a nethod for sanme. 21 JAN 2004 6
SUWARY OF THE | NVENTI ON To overcone the limtations in the prior art

descri bed above, and to overconme other Jlimtations that will becone

appar ent upon readi ng and understanding the present 5 specification, the
present i nvditdvercomesibe dsutatiansindheprordnt drseilad doeve, pRG FOWeRwMaRheLr i ng
process for head bonding application and a nethod for sane. The present

i nvent iantSighy Bat WIR bRRRYEa ARGl hRfteRing bAMEnderstiidiyg thePeesehtas in the
| oad beam and the flexure for UW1light to pass. It is very inportant for

the UV light to be able . to access the UV adhesive al.0 n Sive
bo&ndaﬁ?e“g Oty Pé?fle%tdngfimlggi%{f&%é%f‘na FOPRTA™ msggﬁ ! uﬁ?@ﬂgbh%gc@glﬁtgs oxygen
fromgetting into the adhesive. Thus, it wll achieve conplete cure during
t he f olprenssnfyr bt beridingapplication and a method for same.

The present invention solves the above-described problems by providing vias in the
load beam and the flexure for UV light to pass. It is very important for the UV light to be able
to access the UV adhesive along the adhesive boundary such that cured adhesive can form a

10 seal, which prevents oxygen from getting into the adhesive. Thus, it will achieve complete cure
during the following thermal cure.

A method in accordance with the principles of the present invention includes forming a
load beam having load beam vias formed therein at a distal end thereof, forming a flexure having
flexure vias formed therein, applying a UV sensitive adhesive to a slider, positioning the slider

15  against the flexure and directing UV light through the load beam vias and the flexure vias to cure
the adhesive to securely bond the slider to the flexure.

Other embodiments of a method in accordance with the principles of the invention may
include alternative or optional additional aspects. One such aspect of the present invention is
that the method further includes selecting positions for the flexure vias that align with the load

20 Dbeam wias.
Another aspect of the present invention 1s that the load beam vias are formed using a

laser to cut the load beam vias in the load beam.



A nmethod in accordance with the principles of the present invention

I ncl udes formng a |oad beam having | oad beamvias forned therein a

distal end thereof, formng a flexure having flexure vias formed th QBEZW‘
applying a UV sensitive adhesive to a slider, positioning the slider 15
against the flexure and directing LTV Tight through the | oad beam vias and
the flexure vias to cure the adhesive to securely bond the slider to the
flexure. O her enbodinents of a nethod in accordance with the principles of
the inventi omndi aspatebieprérneinvattionds trat the fleguraviaa doti foimetalsingsplserso  One
such aspect of the present invention is that the nethod further includes
selectlnggﬁgéxtlons fg f{ flexure vias that align wwth the load 20 beam
Vi as 1° IERE present invention is that the | oad bean1vias
are formed using a laser to cut the |.oad hbeamyvias in the ]d g

JAN 2004 Anchitheragprstef e prept grvertions that b deadipeam ‘Wéﬁet%ﬁﬁ ‘f &G g@gvu as
are formed using a laser to out the flexure vias in the flexure. Another

aSpeCt1ﬁ€kﬁ@gaﬁﬁeﬁgﬂgﬂkmM@mﬁm@m is that the |oad beamvias are formed by
etching the oad beamvias in the | oad beam 5 Another aspect of the

Pl Gur e vi ackmehepasent ihp B nioRdy YRR R R R AR e Pl e e

i nvention, a dISk drive is provided. The disk drive |ncludes a rotating
dat a stftexageiasadithefiexyent ed for rotati on about an axis, a head gi nbal
assenbly, the head gi nbal assenbly conprising a |oad beam a flexure and a
slider, whergisnothBembodiment of the present invention, a disk drive is provided. The disk drive

includes a rotating data storage medium mounted for rotation about an axis, a head gimbal
assembly, the head gimbal assembly comprising a load beam, a flexure and a slider, wherein the
10 slider includes a transducer and an actuator, coupled to the head gimbal assembly, for moving
the transducer relative to the data storage medium for reading and writing data to the data
storage medium, wherein the load beam has load beam vias formed therein at a distal end thereof
and the flexure has flexure vias formed therein, the load beam vias and flexure vias positioned to
allow UV light to pass through without blocking to cure a UV sensitive adhesive used to securely
15 bend the slider to the flexure.
Another aspect of the present invention is that positions for the flexure wias are selected
to align with the load beam vias.
Another aspect of the present invention is that the load beam vias and flexure vias are
formed using a laser or by etching,
20 In another embodiment of the present invention, a head gimbal assembly 1s provided.
The head gimbal assembly includes a load beam having load beam vias formed therein at a

distal end thereof, a flexure coupled to the load beam, the flexure having flexure vias formed



10 slider includes a transducer and an actuator, coupled to the head gi nbal
assenbly, for noving the transducer relative to the data storage negqqugzm‘
for reading and witing data to the data storage nmedi um wherein the |l oa
beam has | oad beam vias fornmed therein at a distal end thereof and the
flexure has flexure vial fornmed thereith, the | oad beamvias and fl exure

vias positioned to allow WV |ight to pass through w thout blocking to cure
a UV sensitive adhesive used to securely 15 bond the slider to the

f1 exur gpe Aot RS 18R g af rdniduchi fos RBding an@ntiting dats to et sorge Diedis tifcor t he
flexure vias are selected to align with the | oad beam vias. Another aspect

of the present invention is,that t { ; are
f or med SHEPMRVES ald ¥ Sel %B't"sé‘f‘?i aﬁ&ﬁeedzthé}?%’ gﬁ%’??ﬁ'\e/drl@@a g gﬁrﬁngﬁ%‘ Hg% ﬂtgﬁgg present

invention, a head ginbal assenbly is provided. = The head qg aﬁignbly
i ncl udegasark pesitidredio bifow by lightty preathrapghsvitheptRleckipgiourr We U SHPEYal end
thereof, a flexure coupled to the | oad beam the flexure having flexure

vi as f%ﬁﬂﬁ%w%$s%ﬁﬁ&gg@ﬁd§w%ﬁ&£ﬁiﬂwqﬁﬂﬂé slider having a transducer for
Witlng da

readi ng an ta to data storage nedia, the slider having a W

sensitive adhesive appljed thereto,. . whernein the | I exur e
viak are posAﬂ@tb?féépgcg Og‘F‘F BT PERRR I E}I%B%%&?ﬁ rf%ﬁg?'nﬁgﬁ t %h{j‘%ﬁﬁg@ﬁt&%g to

cure the UV sensitive adhesive to securely bond the slider to the flexure.
5 Anot herligs pathtthofoad beampvasent i nvention is that positions for the flexure
vias are selected to align with the |oad beam vi as. _

Another aspect of the present invention is that the load beam vias and flexure wias are

formed using a laser or by etching.
These and various other advantages and features of novelty which characterize the
10  invention are pointed out with particularity in the claims annexed hercto and form a part hereof.
However, for a better understanding of the invention, its advantages, and the objects obtained by
its use, reference should be made to the drawings which form a further part hereof, and to -
accompanying descriptive matter, in which there are illustrated and described specific examples

of an apparatus in accordance with the invention.

15



Anot her aspect of the present invention is that the | oad beam vias and
flexure vias are fornmed using a |laser or by etching. These and VS{fﬂﬂP?Wl
ot her advant ages and features of novelty which characterize the 1
invention are pointed out with particularity in the clainms annexed hereto
and forma part hereof However, for agbetter understanding of the
invention, its advantages, and the objects obtained by its use, reference
shoul d be nmade to the drawi ngs which forma further part hereof, and to
acconpanyi ng descri pti vgri@t DESCRIPTWINGF THEBRARENGS ust rat ed and

descri bed specific exanples of an apparatus in accordance with the
invention. 15 T 1 JAN 2006 9 BRI EF DESCRI PTI ON OF THE DRAW NGS Referring
now to the drawings in which |like reference nunbers represent

corresponding parts throughout: 5 Fig. 1 illustrates a plane view of a disk
drive accor dRefgring idve tgothe sleawingnirewlich hike reférgneeznuimbess ygprespiict i ve vi ew of
actuator assenbly according to the present invention; Fig. 3 illustrates

an enl a i i thal assenbly according to the present
R G

i nvent i on; tes a systemfor curing the adhesive for bonding

the slider to the flexure_ 10 .and_the.lpad beam accordi ng t.0 the present
i nvéntion; FFigs 15gusdra;q5|ad§@1}ed‘f1%wgfg:af%rd?‘gfﬁ §Eﬁ§’ﬁ@?’%ﬁ° ﬁ’ésﬂr L 1nvenr110n,

Fig. 21sa pf;rspective view of actuator assembly according to the present invention;
Fig. 3 illustrates an enlarged view of a head gimbal assembly according to the present
invention,
Fig. 4 illustrates a system for curing the adhesive for bonding the slider to the flexure
10 and the load beam according to the present invention;
Figs 5a-d illustrate a prior suspension design;
Figs 6a-d illustrate a suspension design according to one embodiment of the present
invention,
Figs 7a-d illustrate a suspension design according to a second embodiment of the
15 present invention; and
Figs 8a-d illustrate a suspension design according to a third embodiment of the present

invention.



Figs 6a-d illustrate a suspension design according to one enbodi nent of the
present invention; Figs 7a-d illustrate a suspension design accordi{]i&to a

Ne 2084

second enbodi ment of the 15 present invention; and Figs 8a-d illusk
suspensi on design according to a third enbodi nent of the present

i nvention. 21 JAN 2004 10 DETAI LED DESERI PTION OF THE | NVENTION I n the
follow ng description of the exenplary enbodi nent, reference is nade to the
acconpanyi ng drawi ngs which forma part hereof, and in which is shown by
way of 5 illustrationDERAIEPROESCRIFMON QEAHE NVENIEONhe i nvention may be
practiced. It is to be wunderstood that other enbodi nents may be utilized
as structural changes nay be nmade w thout departing fromthe scope of the
present invention. The present invention provides a suspension design for

i mproving the curing process. for head hondi ng,application. and t hod for
same. Vias ainghpfiavdeg desenphen ¢lghgerss "iﬁﬂlb%%‘?‘tﬁ)’itréeriaefeé’%isemg%eaTtoﬁ? W
light is allowed to pass to cure the UV sensitive adhesive thereby bondi ng
the sligesmbahyifedhoasksovhion forgssparbhereofl-agl inwhish & shbwn byivay off a di sk
drive 100 according to the present invention. Disk drive 100 includes a

T T R T
of tnd Xrid(?alrjs?clsod that other embodiments may be utilized as structural changes may be made
without departing from the scope of the present invention.
The present invention provides a suspension design for improving the curing process
for head bonding application and a method for same. Vias are provided in the load beam and
10 the flexure sothat UV light is allowed to pass to cure the UV sensitive adhesive thereby
bonding the slider to the head gimbal assembly.
Fig. 1 is a plan view of a disk drive 100 according to the present mvention. Disk drive
100 includes a disk pack 112, which is mounted on a spindle motor (not shown) by a disk
clamp 114. Disk pack 112, in one preferred embodiment, includes a plurality of individual
15 disks which are mounted for co-rotation about a central axis 115. Each disk surface on which
data is stored has an associated head gimbal assembly (HGA) 116 which is mounted to an
actuator assembly 118 in disk drive 100. The actuator assembly shown in Fig. 1 is of the type
known as a rotary moving coil actuator and includes a voice coil motor (VCM) shown
generally at 120. Voice coil motor 120 rotates actuator assembly 118 with its attached HGAs
20 116 about a pivot axis 121 to position HGAs 116 over desired data tracks on the associated

disk surfaces, under the control of electronic circuitry housed within disk drive 100.

More specifically, actuator assembly 118 pivots about axis 121 to rotate head gimbal



15 di sks which are nmounted for co-rotation about a central axis 115. Each

di sk surface on which data is stored has an associated head gi mbal 71 JAN 2004
assenbly (HGA) 116 which is mounted to an actuator assenbly 118 in disk
drive 100. The actuator assenbly shown in Fig. 1 is of the type known as a
rotary noving coil actuator and includgs a voice coil notor (VCM shown
generally at 120. Voice coil notor 120 rotates actuator assenbly 118 with
its attached HGAs 20 116 about a pivot axis 121 to position HGAs 116 over

desi r ed y8@hblies 26K gerRallyBorsa0aE A1 $hich ckissuatlohed ginbaledssértiblydastts o6 of
electronic circuitry housed within disk drive 100. Mre specifically,

|y 118 .pi b ' d gi
2004 | | PASUOWENEc pedleen LRy oeony T odyeed of QR SRk ald"aeAy hea

gi mbal assenbly 116 to be positioned over a desired one of the tracks on
t he sur flaéesn bé nubvek Fomnradks kinpaaktht IihenkiGsading to tasksipngoundhe dutermaest acks
| ying on the innernpost radius, to tracks lying on the outernost radius of

the di sk R BRRE AR ARRSIRYmALG 18355 @ hBRUNIElichas bl RSy

supports a relatrve"to a |l oad"beamin pitch and To0

directions so that the slider can.follpow the .topography.of the. dis The
a1 1 dor  Shaeratiaiive orfolaBesma i boih Bicioand o e that Ror s s Shfelaniibe 11 ux
reversals on, and reading flux reversals from the surface of the disk over
whi ch i topographl wf thg.disk. Ghe 2lides, ia tyay Bbdes ¥ danddeverofhuale isuritlzed s soadsdigg 200.
Actuat or assenbly 200 includes 10 base portion 222, a plurality of

act uat of,@RiRrafon, and rddbiflg! fuk reridefoReARBUAZR of ARk Blethalibif i i9f head
gi nmbal assenbfles 216. Basg portion 222 includes a bore which is, in the

flying,
Fig. 2 is a perspective view of actuator assembly 200. Actuator assembly 200 includes
10 base portion 222, a plurality of actuator arms 226, a plurality of load beams 228, and a
plurality of head gimbal assemblies 216. Base portion 222 includes a bore which is, m the
preferred embodiment, coupled for pivotal movement about axis 221. Actuator arms 226
extend from base portion 222 and are each coupled to the first end of either one or two load
beams 228. Load beams 228 each have a second end which 1s coupled to a head gimbal
15 assembly 216.

Fig. 3 illustrates a greatly enlarged view of a head gimbal assembly 300. Head gimbal
assembly 300 includes gimbal 330, which has a pair of struts 332 and 334, and a gimbal bond
tongue 336. Head gimbal assembly 300 also includes slider 338 which has an upper surface
340 and a lower, air bearing surface 342. Transducers 344 are also preferably located on a

20  leading edge of slider 338. The particular attachment between slider 338 and gimbal 330 is
accomplished using an adhesive that may be cured using ultraviolet (UV) light. Gimbal bond

tongue 336 preferably terminates at a trailing edge of slider 338 with a mounting tab 346



preferred enbodi nent, coupled for pivotal novenment about axis 221. Actuator
arns 226 extend from base portion 222 and are each coupled to the fiLi@%‘]‘
end of either one or two |oad beans 228. Load beans 228 each have a Ag
end which is coupled to a head ginbal 15 assenbly 216. Fig. 3 illustrates a
greatly enlarged view of a head gi nbaltZassenbly 300. Head gi nbal assenbly
300 includes ginbal 330, which has a pair of struts 332 and 334, and a

gi mbal bond tongue 336. Head gi nbal assenbly 300 al so i ncludes slider 338

whi ch haBicARrdARRea fiifat@sonhiddRlidendigis Maelied taigimbrtdohd orgus Ba6e 342.
Transducers 344 are also preferably I ocated on a 20 | eadi ng edge of slider

accompl | shodk ot ABPsatea ruar 0P fon iy T Bl e SRR MR R vy

light. G nbal bond tongue 336 preferably ternmnates at a trailing edge of
slider BSGraddcbrdingrmuthe pregert alvesid:. 21 Fpan, thodlW ightunhiseriqshtovrgbdiea surface
at which slider 338 is attached to gi nbal bond tongue 336. Fig. 4

i |1 ust rates, 3 499 SHEMe AN OurIfs aGHSpeRSioh B8sigh hasidifg fothe PRetitiventien & | der to

the fleéxure’according to the present invention. In Fig. 4, the U/ light is
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detail with respect to Figs. 6-7 below, the path of the UV [|ight 420 from
the UV liglghn0 $ou the UN3Hght solircb d 36 okl ke dldeked bnethe dend tsermd 4924mddhelflenue
flexure 450 and the adhesive 470 will not be fully cured. Therefore, the
slider £00. 1Mt i RA7BSEUTSE Ve P9RERE. TiRrébR, {He@NUErA6HIAIL not be securely
bonded to the flexure 450.
Figs 5a-d illustrate a prior suspension design. In Fig. 5a, a load bearn 510 is shown.
10 Fig. Sbillustrates a flexure 520 to be used with the load beam 510. Fig. 5¢ 1llustrates a slider
530 that is to be bonded to flexure 520. Fig. 5d illustrates the assembly 550 of the load beam
510, the flexure 520 and the slider 530 positioned for application of the UV curing light to
bond the slider 530 to the flexure 520. However, as can be seen from Fig. 5d, the slider 530 1s
obscured by the load beam 510 and the flexure 520. Thus, the load beam 510 and the flexure
15 520 block the UV light thereby preventing the UV light from activating the chemical reaction
in the adhesive so that the adhesive does not become fully cured.
Figs 6a-d illustrate a suspension design according to one embodiment of the present
invention. In Fig. 6a, a load beam 610 is shown. The load beam 610 of Fig. 6a includes vias
660 in the form of rectangles. The rectangular vias 660 may be formed by cutting (such as by
20 laser) or etching.

However, those skilled in the art will recognize that the present invention is not meant

1o be limited to the particular shape or number of vias formed in the load beam or flexure as



Figs S5a-d illustrate a prior suspension design, In Fig. 5a, a |oad beam 510
Is shown. 10 Fig. 5b illustrates a flexure 520 to be used with the,| qad
beam 510. Fig. 5c illustrates a slider 530 that is to be bonded tol}ﬁ@&ﬂW&
520. Fig. 5d illustrates the assenbly 550 of the | oad beam 510, the
flexure 520 and the slider 530 positiqned for application of the UV curing
light to bond the slider 530 to the flexure 520. However, as can be seen
fromFig. 5d, the slider 530 is obscured by the | oad beam 510 and the

{1 exur g 2ediias e Haapd BepALEGaNdort bovideswisen & 1620bahosId te UV

, a \ ; . :
i ght théreby preventing t I ght fromactivating the chem cal reaction

i n the adhesive so that the adhesi .does not becone, full red. .Fi gs 6a-d
i || ust rilexuredn @UBHEIEE ARFHPFEINGY L %&X\?&gﬁtds PHO% O %%%eg?vtsﬁlém 4r"%sent
invention. In Fig. 6a, a |load beam 610 is shown. The | oad beam 610 of Fig.

6a i nclagfesveihefeby 668dihg tiehtidére nholiead gihbaigissesubl T Heisrvecy mmppnaat foritas 660
may be fornmed by cutting (such as by 20 laser) or etching. However, those

skilled.jn the.ar i1l r i t | ' [ L4 meant
o be 17 iebha S itlogsedF BTDY STl et RARSRE LR S R e e
beam or flexure as 21 JAN 2004 13 il | ust ated,in_Figfkﬁgfa. ther,.hhe
pr s entadhesiencandonpesealdwbichipsevents oxyeen fioam epibaginta e idesve-XSeltifa
manner and position so that UV light is allowed to pass to cure the W

sensi t i (BievaBpleeutd@irtipthb tldiwigg fernalicuder to the head ginbal assenbly.
It is very inportant for the UV light to be able to access the UV adhesive

oo e, SRR BB Pyt s pdisingoen g e
flexure 620 also includes vias 670. The flexure vias 670 may be formed by cutting (such as by
laser) or etching, and are created so that they substantially align with the load beam vias 660.
10 Fig 6c again illustrates a slider 630 that is to be bonded to the flexure 620. Fig. 6d illustrates
the assembly 650 of the load beam 610, the flexure 620 and the shider 630 positioned for
application of the UV curing light to bond the slider 630 to the flexure 620. However, the load
beam vias 660 and the flexure vias 670 allow the UV light to penetrate to the adhesive thereby
effectively fully curing the adhesive so that the slider 630 is securely bonded to the flexure
15 620
Figs 7a-d illustrate a suspension design according to a second embodiment of the
present invention. In Fig. 7a, a load beam 710 is shown. The load beam 710 of Fig. 7a
includes vias 760 in the form of circles or ovals. The circular or oval vias 760 may be formed,
for example, by cutting (such as by laser) or etching. Fig. 7b illustrates a flexure 720 to be
20 used with the load beam 710. In Fig, 7b, the flexure 720 again includes vias 770, which may

be created by cutting (such as by laser) or by etching. The flexure vias 770 are created so that

they substantially align with the load beam vias 760. Fig. 7c again illustrates a slider 730 that



achi eve conplete cure during the followi ng thermal cure. Fig. 6b
illustrates a flexure 620 to be used with the | oad beam 610. In Fi g ﬁﬁ
the flexure 620 also includes vias 670. The flexure vias 670 may e1 rzprqu'd
by cutting (such as by Ilaser) or etching, and are created so that they
substantially align with the | oad beani4ias 660. 1o Fig. 6c again
illustrates a slider 630 that is to be bonded to the flexure 620. Fig. 6d
illustrates the assenbly 650 of the | oad beam 610, the flexure 620 and the
slider @39 bepeshiddale flowure 2l Fig &diibstatestheeassdunblyr7iSAf theghad beanbdh@l t he
slider 630 to the flexure 620. However, the | oad beamvias 660 and the

flexure,vifs 67 I | g ; ' y
ef fect | PGP 147 G0 20, b T PR BRLIRRR R G UCuAMBEIIE LOAE TP
bonded to the flexure 15 620. Figs 7a-d. illustrate 8 SUﬁpensLon ? sfg&
accor di sider 336 te thedledusrB8oHawarerghe {93 begrpawasTo0iang &b fiemre yias £ @?1 , a

| oad beans 710 is shown. The | oad beam 710 of Fig. 7a includes vias 760 in

the for geohy HghtloGSenOatOuAths addiRethdrey afecwelpmk_cuﬁag theGiihesye fethhor ned,
for exanpl e, @y cutting (such as by laser) or etching. Fig. 7b illustrates

a flexure 720 be 20 used,wi.th the | beam 710. In Fig. 7b, the flexure
720 Sagallif J‘ﬁﬁq {Pg)elss Se‘f‘%y;‘?’&}e\@\kﬂp}:ﬂrﬁeﬁw e created by cut'?i ng (such as by

| aser) or by etching. The flexure vias 770 are created sqo.that A the

subst anti al | Figsl Sagh iliuistrate maspepsiansesien pecaEdmmiy, a thirg embodipent of the RIttenL s
a slider 730 that 21 JAN 2004 14 is to be bonded to the flexure 720. Fig.
7d i1 Ustveati@s Th Fey. BaSLIEhl Yeath8101s dhoem! Dhaellobdbeant 800 of Fige84 retudee via0 and

the slider 730 positioned for application of the UV curing light to bond
the 860 in the form of circles, ovals or cutouts. The circular, oval or cutout vias 860 may be
formed, for example, by cutting (such as by laser) or etching. Fig. 8b illustrates a flexure 820
10 to be used with the load beam 810. In Fig. 8b, the flexure 820 includes a via 870 that provides
a slender tongue 890. Again, the via 870 may be created by cutting (such as by laser) or by
. etching. The flexure via 870 is created so that it substantially aligns with the load beam vias
860. Fig. 8c again illustrates a slider 830 that is to be bonded to the flexure 820. Fig. 8d
illustrates the assembly 850 of the load beam 810, the flexure 820 and the slider 830
15 positioned for application of the UV curing light to bond the slider 830 to the flexure 820.
However, the load beam vias 860 and the flexure vias 870 allow the UV light to penetrate to
the adhesive thereby effectively fully curing the adhesive so that the slider 830 is securely
bonded to the fiexure 820. The flexure tongue 890 is smaller than the slider 830 such that the
adhesive boundary is well defined. The load beam vias 860 are aligned with the perimeter of
20 the flexure tongue 890.

The foregoing description of the exemplary embodiment of the invention has been

presented for the purposes of illustration and description. It is not intended to be exhaustive or



slider 730 to the flexure 720. However, the | oad beamvias 760 and the
flexure vias 770 allow the UV light to penetrate to the adhesive thereb
effectively fully curing the adhesive so that 5 the slider 730 issﬁﬁﬂ#&%wk
bonded to the flexure 720. Figs 8a-d illustrate a suspension design
according to a third enbodi nent of thelpresent invention. In Fig. 8a, a

| oad beam 810 is shown. The | oad beam 810 of Fig. 8a includes vias 860 in
the formof circles, ovals or cutouts. The circular, oval or cutout vias
860 naytolanit fierimeshtiohas texaepieforrhisclostd. ddanysuodifiesioby ahdisaraiions agt chi ng.
Fig. 8b illustrates a flexure 820 10 to be used with the | oad beam 810 In

Fig. 8b, the fl.exur i - Vi i : ongue
590, AGRITIUR MDY B B GOm EpeHRE 16s Sl dude MR scBb O (F veflic) BERRKER DD
etching. The flexure via 870 is created so that it substantially aligns

wit h t heotivafluthisedatailaddsscrgbion, ytgathgebyshariaims srpended kegety. si j der 830 t hat
is to be bonded to the flexure 820. Fig. 8d illustrates the assenbly 850
of the | oad beam 810, the flexure 820 and the slider 830 15 positioned for
appgication of the WY curing light to bond the slider 830 to the flexure
8207 However, the |oad beamvias 860 and the flexure vias 870 allow the UV
light to penetrate to the adhesive thereby effectively fully curing the
adhesive so that the slider 830 is securely bonded to the flexure 820. The
flexure tongue 890 is smaller than the slider 830 such that the adhesive
boundary is well defined. The | oad beam vias 860 are aligned with the
perineter of 20 the flexure tongue 890. The foregoi ng description of the
exenpl ary enbodi nent of the invention has been presented for the purposes
of illustration and description. It is not intended-to be exhaustive or 2 1
JAN 2004



15 tolimt the invention to the precise formdisclosed. Many nodifications
and variations are possible in light of the above teaching. It is iﬂtﬁ'ﬁdﬁﬂ
that the scope of the invention be limted not with this detailed
description, but rather by the clains appended hereto. 5 21 JAN 2004 16
WHAT IS CLAIMED IS: 1. A nethod for in’fbgovi ng adhesive curing of a slider
for a head ginbal assenbly, conprising: 10 form ng a | oad beam havi ng | oad
beamvias fornmed therein at a distal end thereof; formng a flexure having
at | easWAF IFICDAIMERIIS: f ormed t herein; applying a UV sensitive adhesive
to a slider; positioning the slider against the flexure and the | oad beam
and directing W light through the |oad beamvias and the at | east one
flexure via to cure 5. t.he adhesive to secureﬁ/ t%f)n{g.l tr]e ?li eh to t he
flexure. 2. The mét MtPOGAOIIMBrEYiAE pohesiyg ARt g Y5 % &%68T G Posi ti ons
for the at |least one flexure via that align with the | oad beamvias. 20 3.
The et hssembly, compnsiigwherei n the | oad beam vias are forned using a | aser
to cut the | oad beamvias in the |oad beam 4. The method of claim!]

whgpei n the almlig@soaaMRakl aXiHpBoNd Beadd Gial RInMRM i Gt Adistal end thereof;
forming a flexure having at least one flexure via formed therein;
applying a UV sensitive adhesive to a slider;
positioning the slider against the flexure and the load beam; and
directing UV light through the load beam vias and the at least one flexure via to cure

15 the adhesive to securely bond the slider to the flexure.

2. The method of claim 1 further comprising selecting positions for the at Jeast

one flexure via that align with the load beam vias.

20 3. The method of claim 1 wherein the load beam vias are formed using a laser to

cut the load beam vias in the load beam.

4. The method of claim 1 wherein the at least one flexure via are formed using a

laser to cut the flexure vias in the flexure.

25
5. The method of claim 1 wherein the load beam vias are formed by etching the



| aser to cut the flexure vias in the flexure. 25 5. The nmethod of cl igg* 00
wherein the | oad beamvias are fornmed by etching the I | JAN 2004 17 1 !
beamvias in the | oad beam 6. The nmethod of claim| wherein the at |east
one flexure via are forned by 5 etching the flexure vias in the flexure. 7.
The nethod of claim1 wherein the at |bast one flexure via forns a flexure
tongue that is smaller than the slider to provide a defined adhesive
boundary. 10 S. The nethod of claim7 wherein the | oad beamvias are

al i gnedowd béara viaenn thetlead bfam he fl exure via. 9. A disk drive, conprising: a
rotating data storage nmedi um nounted for rotation about an axis; a head

gi nbal assenbly, the head gi nbal assenbly conprising a | oad beam a flexure
and a slider, wherein the slider includes a transducer; and 17 an actuator,
coupled to the head gi nbal assenbly, for noving the transducer relative to
the data stofage Theinsthoflaf clagmdiwhgreindhamwtileashopediexureva aredoapadbist or age
medi um wherein the | oad beam has | oad beamvias forned therein at a distal

end‘sthe(g@l_g;l ﬁ&dﬂeﬁ]&evi% £1HE fei@s at | east one flexure via fonned therein,

the” | oad beam vias and the at | east one flexure via are positioned to
allow UV light to pass through wi thout blocking to cure a W

7. The method of claim 1 wherein the at least one flexure via forms a flexure

tongue that is smaller than the slider to provide a defined adhesive boundary.

10 8. The method of claim 7 wherein the load beam vias are aligned with a perimeter

of the flexure via.

9. A disk drive, comprising:

a rotating data storage medium mounted for rotation about an axis;

a head gimbal assembly, the head gimbal assembly comprising a load beam, a flexure
and a slider, wherein the slider includes a transducer, and

17 an actuator, coupled to the head gimbal assembly, for moving the transducer relative to

the data storage medium for reading and writing data to the data storage medium,

wherein the load beam has load beam vias formed therein at a distal end thereof and
the flexure has at least one flexure via formed therein, the load beam wvias and the at least one
flexure via are positioned to allow UV light to pass through without blocking to cure a UV

22 sensitive adhesive used to securely bond the slider to the flexure.



22 sensitive adhesive used to securely bond the slider to the flexure I%iNZW‘
JAN 2004 18 10. The disk drive of claim9 wherein positions for the ag

| east one flexure via are selected to align with the | oad beamvias. 15 11.
The disk drive of claim9 wherein the | oad beamvias are fornmed using a

| aser to cut the |oad beamvias in thel8 oad beam 12. The disk drive of
claim9 wherein the at |east one flexure via are forned using 20 a |laser to
cut the flexure vias in the flexure. 13. The disk drive of claim9 wherein
the | oad beamvias are fornmed by etching the | oad beamvias in the | oad

beam 14. They di skhelaisk@ri9é ofélaint® Whefer positididorthe heRsdt opfeturexin gevi a
are fornmed by 25 et chi ng the flexure vias in the flexure. 15. The disk

drive of cl E mhere H%? . east one flexure via forms a flexure
t ongue $%§F:tga &avv@% #8 Y433 der to provide a defined adhesive
boundary. 16. The disk drive of claim15 wherein the | oad beamvias are
aligned with a perineter of the flexure via. 11 JAN 2004 19 17. A head
gi nbal assenbly for a disk drive, conprising:

15 11.  The disk drive of claim 9 wherein the load beam vias are formed using a laser

to cut the load beam vias in the load beam.

12.  The disk drive of claim 9 wherein the at least one flexure via are formed using
a laser to cut the flexure vias in the flexure.
20
13.  The disk drive of claim 9 wherein the load beam vias are formed by etching the

load beamn vias in the load beam.

14.  The disk drve of claim 9 wherein the at least one flexure via are formed by

25 etching the flexure vias in the flexure.

15. The disk drive of claim 9 wherein the at least one flexure via forms a flexure

tongue that is smaller than the slider to provide a defined adhesive boundary.

16.  The disk drive of claim 15 wherein the load beam vias are aligned with a

perimeter of the flexure via.



5 a |l oad beam having | oad beamvias forned therein at a distal end thereof;
a flexure coupled to the | oad beam the flexure having at | east OnGZELMNWMﬁ
via formed therein; and a slider having a transducer for reading an
witing data to data storage nedia, the slider having a LTV sensitive
adhesi ve applied thereto; to wherein t¥e | oad beamvias and the at |east
one flexure via are positioned to allow UV light to pass through w thout

bl ocking to cure the Wsensitive adhesive to securely bond the slider to
the flexure. 18, The head gi nbal assenbly of claim 17 wherein positions for

the at |eastpne mqefagg&%ﬁ Aiedbly Qradidrb@, éampisigh with the |oad beam
vias. 19. The head gi nbal assenbly of claim 17 wherein the | oad beam vi as

are formed using.a laser to cut the Load,heamyjas. in_t | oad beam 20 20.
TheShead gi ména%é@g@ﬁwylsdpa }f’e&ﬂﬁlﬁkwg‘? ﬁ]eﬁmf ﬂ{ea élf{ﬂ?%%(i;&lelgﬁg flexure via
are fornmed using a laser to cut the flexure vias in the flexure. 21. The
head gi nbal agisguelyupléd ol tht foad Beangthe flaxurh batiogadt leesiione flaxuravea foonpdd 21
JAN 2004 20 by etching the | oad beamvias in the | oad beam 22. The head
gi mbal sseqblx of claim 17 wherein the at |east one flexure via are 5

f or med §?%ﬁ%?| ng the flexure vias in the flexure. 23. The head gi nbal

assembly of glsl?éeTh]éZin\éﬂet;aﬂsguc%p E)r ?éadineg%%% w%?t?ngf éa‘?%( 1 datd Isffc%rage media, the
slider having a UV sensitive adhesive applied thereto,

10 wherein the load beam vias and the at least one flexure via are positioned to allow UV

light to pass through without blocking to cure the UV sensitive adhesive to securely bond the

slider to the flexure.

18,  The head gimbal assembly of claim 17 wherein positions for the at least one

15  flexure via are selected to align with the load beam wias.

19.  The head gimbal assembly of claim 17 wherein the load beam vias are formed

using a laser to cut the load beam vias in the load beam.

20 20.  The head gimbal assembly of claim 17 wherein the at least one flexure via are

formed using a laser to cut the flexure vias in the flexure.

21,  The head gimbal assembly of claim 17 wherein the load beam vias are formed



forns a flexure tongue that is smaller than the slider to provide a defined
adhesi ve boundary. 24. The head gi nbal assenbly of claim 23 wherein ﬁth 2004
| oad beam vias are aligned with a perinmeter of the flexure via.

20

by etching the load beam vias in the load beam.

22, Thehead gimbal assembly of claim 17 wherein the at Jeast one flexure via are

5 formed by etching the flexure vias in the flexure.

23.  The head gimbal assembly of claim 17 wherein the at least one flexure via

forms a flexure tongue that is smaller than the slider to provide a defined adhesive boundary.

24,  The head gimbal assembly of claim 23 wherein the load beam vias are aligned

with a perimeter of the flexure via.




