; ope3eolLbol : 6Tb6?-0 3 J UL 2002 1 POLYMER BUMPS FOR TRACE AND
'PROTECTI ON Technical Field This invention relates in general to SMUEQDDZ
assenblies in a hard disk drive and in particular to preventing a

suspensi on assenbly from damagi ng a nmagnetic disk in a hard disk drive and
protecting conductor traces in the head stack assenbly process. Background
Art Magnetic recording files such as hard disk drives are comonly known in
the art mmm\%dri ves typically enploy a plurality of magnetic
read/w‘\\“\m the 03 J UL 2002 2 end of novabl e suspension
actuat ol ar [t i nteract with magnetic disks. As the demand for higher
capacity disk drives increases, the disk-to-disk spacing has been reduced.
Hence, the suspensions are getting closer to the disks. Because of these
close-fitting requirements, hard disk drives nust be m ' tand sone
shock vibration such as that experienced during handl m mmmmmmwm
applications) hard disk drives nust also be able to survivgghi.gh Gforce -

i npacts. Shock vibration can cause the stainless steel actuator arns to
conme into contact BTRGRStH ! r t or produce

cont ani nati on partlrbc%“gy@gheseﬁgefr@i{g?%sl&(:ggm%;ﬁgggg?ﬁgh@r&?@&nd cause
slider crashes. During the head stack assenbly process, a separator clip is
i nserted between each of the suspensions. The insertion and renoval of the
separator generates particles due to the sharp edges of the flexure
stainless steel. The separator al so touches the conductive traces and may
damage the gold coating, thereby creating reliability concerns. One way to
reduce the risk of particle generation is to add flanges on the

Technical Fieid
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This invention relates in general to suspension assemblies in a hard disk drive

and in particular to preventing a suspension assembly from damaging a magnetic

disk in a hard disk drive and protecting conductor traces in the head stack assembly

process.

Background Art

Magnetic recording files such as hard disk drives are commonly known in the

art. Hard disk drives typically employ a plurality of magnetic read/write heads on the



0 39 UL 2002 -3 flexure sides of the suspension. Unfortunatel ) 3tgilslv?002
"add extra material to the suspension and one nore form ng process step to
its manufacture. These di sadvantages woul d add additional cost to the disk
drive. An inexpensive device or feature is needed to elimnate

contam nation during the head separation process and to protect the traces
and di sks in high shock environnments. Disclosure of the Invention According
to a first aspect of the present invention,  there is provided an integrated
| ead suspension for a hard disk drive having a rotatabl e nagnetic disk and
an actuator conb with a nount plate for pivotal interaction with the
magneti c di sk; conprising: a weldnent nounted to and extending fromthe
nount plate; an integrated |lead | ayergnmounted to the wel dnent and having a

magnet i Wi races.extending therefrom ted on.an jnsyl ative
subst r a%&gfﬁ'gvﬁég?déll'%s'%W{}l’@ta’gﬁ@pﬁF‘R 'WaEHR’HB m%’%@sk?o%ﬁh?ur face
of the weldnment to an outer surface of the traces; an el astoneric edge
guard unted_tq.and extendi,n eyond at | east ope |ateral ,side edge of the
et dreTeMeng far high e BN ANERdaicnees o UK lerweeparias hes hoan -
sharp edge of the weldnment and a head separator; and a protrusion on the
wel dnment adj acent to at |east one lateral side of the traces, the
pr ot r uSEEHCRAY IHRNCE, Mg gHEPansiens ace gotting sroserimthandisksi ght of the
integrated | ead | ayer for layer for preventing contact between the traces
and a magnetic disk; and wherein the protrusion is fornmed froma nmateri al
that is soft Becausmottheseslpsetfitingrequiremerysdiarg disk divassustieable tof t he
present invention, there is provided an integrated | ead suspension for a
hard di sk drive having a rotatable nmagnetic disk and an actuator conb with
a nmountwithstasd isomeshatkavibiatioarsachi asthat expariencedgiuginghatidiikg. bosgmesi ng: a
wel dnment having a | ongitudinal axis and nounted to and extending fromthe
nount plate; an integrated |lead | ayer nmounted to the wel dnent and having a
magnet i applcations; hatd disksdrivesemdish glschibe able to swvinechigbrGdardenimpaats.ve
substrate, the |lead | ayer having a height which is nmeasured froma surface
of the weldnment to an outer surface of the traces; 0 3J UL 2002 -3a
Shock vibration can cause the stainless steel actuator arms to come into contact

with the magnetic disks and scratch them, or produce contamination particles.
These particles can damage the disks and cause slider crashes. During the head
stack assembly process, a separator clip is inserted between each of the
suspensions. The insertion and removal of the separator generates particles due
to the sharp edges of the flexure stainless steel. The separator also touches the
conductive traces and may damage the gold coating, thereby creating reliability

concerns.

One way to reduce the risk of particle generation is to add flanges on the



el astoneric edge guards nmounted to and extendi ng beyond | ater I3 QJUE EHBZS
~of the weldnent, the edge guards being adapted to prevent contact between a
sharp edge of the weldnment and a head separator; an el astoneric protrusion
on the wel dnent on each lateral side of its axis, the protrusions having a
hei ght which is greater than the height of-the integrated |ead |ayer for

preventing contact between the traces and a magnetic disk; and at | east one

b t endj f f the. t i o A di furth t
T R e T L e e N
suspensi on §iRperidnedrd &ieﬁhoﬁrfoﬁﬁiﬂ‘g%fbé@s Btep Ob 3k ARARFARGBE THes Sl iiBkdvanfga

actuator conb with a nount plate tor pivotal interaction with the magnetic
di sk, conprVepdgdd addiipasterst talg disk driyondyp inspensivedevice o deatra it eepdedtoand
extendi ng f ek RS RPN hatRinAdingAfe hBiPWAaRn biitdsd Bt il o

wel dnent anJ 'ﬁav{éng? a rra%%uélf(licnﬁgggl \?\%t%i)fat}aac%i) ex%en H?gﬁtgﬁeir egr oame%mg}gint ed
on pol yam ddisks inéiglestack agpdronngentsag a t hi ckness which is nmeasured froma
surface of the weldnment to an outer surface of the traces; a first set of
pol ynmer protrusions on the weldnment on each |ateral side of its axis; a
second set DiscRehgWEthdm@éntisni ons on the wel dnent on each lateral side of
its axis, the second set of protrusions being axially spaced apart fromthe
_first set of protrusions; and el astoneric edge guards nounted to and

xtendi ng beyond hatiigh i diRA985ecP ot fhe MR ERVentioRS tREESis IRYARA PGl NY
};dapt ed to prevent cont act . etlweeﬁﬁeg sf)harp iggge OP the el dmﬁ_?b%ngﬁa ﬁiead
separ at or ; tegratpdleai susprenfiondor s band disk diies having asotetablenmegneticpliskr atid any  of
bunps extend] f t hickpess. which | eater . th . L.

t hi ckness o&tﬁ%} ?ﬁ%‘gg{r@g} e%r}ﬂ(e)ad g%e?&f lrv\éltp]‘{r1 el\gteelrrl%cit%é %g)tﬁt g)tgt ﬂ’%@%gv%\%eﬁls#he
traces and eommipied:i ¢ di sk. According to an enbodi nent of the present
invention, a hard dilsk drive has ac{uator. arns with a |load beam or

suspensi on ext end? 1§ dme&mﬁﬁte fyan : W%%‘é‘ﬁ§h%ﬁ‘°3‘étrnlilt85 an integrated
lead layer with ehfhiddratad 14dAGRT MBIfE & theGROBRCALCShd RaviBY A Shagnetic head
read/wite heads for interacting with magnetic disks in the disk drive.
Each suspen®itbrhragessextemdingsthprefromomopeted op an dzsuintive gabsiate, Hre leadibayer haying
pads nay be 0 i r Yy pad
Pas . oer i o3 'SENE AL REHA Ml oG AIE o e bR R0 38 SRt PR SR, 20
| ayer for ptraoeenti ng contact between the traces, suspensions and magnetic
di sks during shock wihrati.on, The pads_al.so prevent. cqontac et ween 0,3 J
Ut 2002 4 the tr ke gRRate poee g Hotnlas R EXEPUE PN nigSeal3RC taterh
separ ati on gid@edgsof i wéldiest theptdgenguatd beiag aped o prdvieficentdct ibetveeen a

chematic t view of a hard disk drive. Figure 2 is a plan view of a
Zu%pensi on { m?f&eféﬁﬁﬂggmeﬁ?w]%ﬁadls?%ﬁ‘t@ ’fpg

a protrusion on the weldment adjacent to at least one lateral side of the traces, the

protrusion having a height which is greater than the height of the integrated lead layer for
layer for preventing contact between the traces and a magnetic disk; and

wherein the protrusion is formed from a material that is softer than the magnetic
disk.

According to another aspect of the present invention, there is provided an
integrated lead suspension for a hard disk drive having a rotatable magnetic disk and an
actuator comb with a mount plate for pivotal interaction with the magnetic disk,
comprising:

a weldment having a longitudinal axis and mounted to and extending from the
mount plate;

an integrated lead layer mounted to the weldment and having a magnetic head
with traces extending thereform mounted on an insulative substrate, the lead layer having
a height which is measured from a surface of the weldment to an outer surface of the

traces;



~Figure 3 is a plan view of an integrated gi nbal suspension in tﬂeshéUJ[_cﬂﬂﬂa
“'drive of Figure 1. Figure 4 is a'sectional side view of the suspension of
Figure 2 taken along the line 4-4 of Figure 2, and showing a first
enbodi ment of a protective pad construc:; ed in accordance with the
invention. Figure 5 is a sectional side’diew of the suspension of Figure 2
showi ng a second enbodi nent of the protective pad. Figure 6 is a sectional

side view of t h%lafétéﬁfé?i@%d@@ gQirdEhﬁiﬁh%d%osaBQ‘@xféﬂdﬁagt bRl eikaniioe elgelfort he
protective pad. Figure 7 I's a sectional end view of {he suspension of

Figure 2 th&waldmephdhe bdge guards bping adap®ito Previentecontaet betweieg wr shap edgg of
show ng aé@&él%&eﬁﬁ%‘??&l?eﬁgts?&gmtg{]e protective pad. 0 3J UL 2002 6 Best

Mode for rryring nvention Referring to Figure 1, a schematic
drawi ng of an i nhelassmeait Foausige oaythé eveldmentronséach laterab gidet ofCithaxis, thesk

Dl Ur a1 1 1y PEAB{SE betine deisht R chan SEEioE i SRShelht QS i Sirayd i CHESRE
cl osel y SpagReiapaditact Betlesn & tRicSs &l PinBEhdd FSKTBA®T | OCat ed t her ebel ow

about a central drive hub 17. A plural i;tagé of stacked, parallel actuator
arms 21 (one sh@hipstane bpmpextending frammeach of shepreugignsbout a pi vot assenbly

23. A controller ' e S |V | 21
as wll be descﬁ%@gﬁ%é%\%%ggeig?%m&e?ﬁﬁ% B{frgéenst @L'glﬁ%hﬁ}ll%gc \ﬂe{?ﬂ]d%%
/ conpri ses istegratedtleatysuspensiont fo? 3, haad dmktdrive\heviagd astositable asagattiedisk aad aheans

27 and flexures 28 .ext.ending from nmounti.ng plate or su t 25. Each .arm 21
ol so has EOWAGY b ithas Bitwn, SBsE a0 inigtal iitegeton, vatf e afsmeR dive  t o
head wel dedmpfising: for nagnetically reading data fromor magnetically
witing data to disks 15. Together, these elenents form wel dnent or

suspensi on 81. Anvelimenthavinga dongifndinalyaxigand mountedfojandvextepding fremdhent or
i nt egr at edhGinfPRte; Suspensi on 82 is shown in Figure 3. Each

an integrated lead layer mounted to the weldment and having a magnetic head
with traces extending therefrom mounted on polyamide, the lead layer having a thickness
which is measured from a surface of the weldment to an outer surface of the traces;

a first set of polymer protrusions on the weldment on each lateral side of its axis;

a second set of polymer protrusions on the weldment on each lateral side of its
axis, the second set of protrusions being axially spaced apart from the first set of

( ) protrusions; and

| clastomeric edge guards mounted to and extending beyond lateral side edges of
the weldment, the edge guards being adapted to prevent contact between a sharp edge of
the weldment and a head separator; and

wherein at least some of the protrusions have a plurality of bumps extending
therefrom and a thickness which is greater than the thickness of the integrated lead layer
for preventing contact between the traces and a magnetic disk.

According to an embodiment of the present invention, a hard disk drive has
actuator arms with a load beam or suspension extending from one end. Each suspension
carries an integrated lead layer with electrical traces which are connected to magnetic
read/write head/s for interacting with magnetic disks in the disk drive. Each suspension
also has a pair of pads on each side of the traces. The pads may be formed from
polyamide or some other preferred polymer. Each pad has a series of bumps which give
the pads a greater thickness than the lead layer for preventing contact between the traces,
suspensions and magnetic disks during shock vibration. The pads also prevent contact

between



D 3"J UL 2002 suspension 82 has a nounting support 25, a pair of |oad
"beams 27, a head ginbal assenbly 29 with at |east one head. Susfedsibhs 28082
do not have flexures 28. Suspensions 82 should be consi dered

i nt erchangeabl e with suspensi ons 81 throughout the renainder of this
specification. Suspensions 81 have a spring-like quality which biases or
maientains themin parallel relationship relative to one another. A notor
assenbly 31 having' a conventional voice coil notor is also nounted to pivot
assenbly 23 opposite head gi nbal assenblies 29. Myvenent of an actuator
drive arm 33 (indicated by arrow 35) noves head gi nbal assenblies 29
radially across tracks on the disks 15 until the heads on assenblies 29
settle on the target tracks. Referring nowto Figures 2 and 3) one surface
of each,arm 21 carries a thjn integrated |lead [ayer 41 having an insul ative
Substr At 508 SABHNSOR BNd NP MepoTERAERr FHEa0 (52 SEPMAUPh oS sies 45, I n
the preferred enbodi nent, substrate 43 is formed from pol yaim de or anot her
pol ymer and traces 45 are forned from copper. Lead | ayer 41 extends from
magneti c heads 29 along the length of arm21 and is 03 ~UL 2002 g
connected to controller 19. As shown in Figure 4, |ead |layer 41 has a

t hi ckness or height 47 which is neasured froma | ower surface of flexure 28
to an upréaf Besdrptionfofttheddrawiigsach arm 21 al so has a pair of insulative
pads 51, 53 nmounted to flexure 28 on each side of traces 45. In the
preferred enbodi nent, pads 51, 53 are fornmed from pol yam de or anot her

"pol yner. EaclFigae bis Asshematisitep view of aprand diski drivee.or bunps 55 ext endi ng
therefrom for providing additional height. Wth bunps 55, pads 51 have a
hei ght 57 which is greater than height 47 of |ead |ayer 41 for preventing
contact bet wigguler 20£4 plen ARl 0BgBekpenslon ksthbhardeadiskdride df Figwteive 11 is
exposed to shock vibration. Bunps 55 al so prevent contact between traces 45
and insertion tools such as a head separator. Bunps 55 may be forned

Figure 3 is a plan view of an integrated gimbal suspension in the hard disk
drive of Figure 1.

Figure 4 is a sectional side view of the suspension of Figure 2 taken along the
line 4-4 of Figure 2, and showing a first embodiment of a protective pad constructed
in accordance with the invention.

Figure 5 is a sectional side view of the suspension of Figure 2 showing a

second embodiment of the protective pad.

Figure 6 is a sectional side view of the suspension of Figure 2 showing a third

embodiment of the protective pad.

Figure 7 is a sectional end view of the suspension of Figure 2 taken along the



*or | aser

on the trace side of flexure 28 by a |ocal heat process such as a hot plate

" texturing. In an alternate enbodi ment (Figure 5), nfhe e an
be formed with protuberances or hunps 71 and then coated V\ntgg‘ggﬂym

| ayer 73 or other polyner on top of hunps 71 to form bunps 55. Bunps 55

ext end above conductor 45. A third enbodinent is shown in Figure 6. This
veksion.is simlar to Figure 5, but 0 3J UL 2002 9 hunps 71 are

repl aced by holes or voids 75. A polymer layer 77 is extends across - voids
75 and is treated to formbunps 55. Alternatively, stainless steel may be
etched onto the back of the polyam de on flexure 28 before a heat process
is used to make bunps 55 fromthe | oad beamside. In Figure 7, a fourth
alternative shows stand-al one pol yner sguard rails or bunpers 85 on each

onboa mine 27 Pt Fayaisang g a3t e e a bl iiBiactis Wt oach pad o

ext ends beyond a side edge 63 of flexure 28. Side portions- 61 are provi ded
to prevent contact between the sharp stainless steel edges of flexure 28
and a plastic head separator clip (not shown) for preventing the generation
of particles fromthe separator clip. In operation, disks 15 are rotated by
the notor at a high speed about centfal drive hub 17. Arns 21 are pivoted
along arrows 35 to place the heads on head gi nbal assenblies 29 into

vari ous operational positions (Figure 1 ) within an operational range on

di sks 15. The two head gi nbal assenblies 29 nounted to the end of each arm

21 operate in a conventional mann?r and al ways nove in unison ~~JUlL
Z002 10 with one another on opposite sides of a single disk 15. If drive 11
is subjected to shock vibration, suspensions 81 will have a tendency to
flex and oscillate into physical contact with disks 15. Wth pads 51, 53
installed, disks 15 will not be touched by the netal portions of

suspensi ons 81 such as side edges 63 and traces 45, thereby reducing the
possibility of scratching or damaging drive 11. only the soft tips of bunps
55 will contact the disks 15.



. The. side portions 61 of pads 51 prevent a head separator cli pdj aot qGozmz
fromtouching the sharp stainless steel edges 63 of flexure 2 P-A

head separator insertion process. |If contact between these el enents was

al l owed, small particles of plastic fromthe separator clip would be
generated which could potentially danmage magnetic di sks 15 and copper
traces 45, and would create reliability problens for the hard disk drive.
The invention has several advantages. The polynmer (e.g. polyam de) pads and
bunps prevent contact between the disks, suspensions and traces to reduce "
the possibility of danage to the hard di sk drive during shock vibration
They al so 0 3J UL Z002 n protect the copper traces fromtouching the
head separator during the assenbly process. The side portions of the pads
al so prevent damage durlng head separator insertion and renoval. This

sol ut i dpesksMalde : edavedtion ot her options such as adding
flanges to the suspen5|on assenbly Wil e the invention has "been shown or
described in only some of its forms, it should be apparent to those skilled
in the art tReferiibg it@FlgltreSIQalsidhiehmtlic dravingsofarsinégrhidtion storagardygtsmchanges
wi t hout departing fromthe scope of the invention. 0 3J UL 2002 -12
claim 1. An integrated | ead suspension for a hard disk drive having a

r ot at abdeim prENG ki rhaghstic RARY GiBk aeivEatios s, VIDive &1 MaYHn dtat Boli§ihgPi vot al
interaction with the magnetic disk, conprising: a weldnent nounted ?o and
extending fromthe nount plate an integrated | ead | ayer nounted to the

wel dnendy b {9y oS g r nount ed
on an i nsul ative rg‘t%gﬁng% hﬁ,e Ieaﬁdalﬁg];&%aw S'égéﬁgékgq @ﬁé‘%}f{no%)
measured froma surface of the wel dnent to an outer surface of the traces;

an g'r gf\kﬂﬁﬁrd'ré cRLGFR, S AU BAKE A 53 rEtst& Y A6V LB’ thbRdtioR e -

about a central drive hub 17. A plurality of stacked, parallel actuator arms 21 (one
shown) are pivotally mounted to base 13 about a pivot assembly 23. A controller 19
is mounted to the base for selectively moving arms 21 as will be described below.

As shown in Figures 1 and 2, each arm 21 comprises a mounting support 25,
a cantilevered stainless steel load beams 27 and flexures 28 extending from
mounting plate or support 25. Each arm 21 also has a head gimbal assembly 29
having at least one magnetic read/write head welded to it for magnetically reading
data from or magnetically writing data to disks 15. Together, these elements form
weldment or suspension 81. An alternative suspension design also known as a

weldment or integrated gimbal suspension 82 is shown in Figure 3. Each



_side’ edge of the weldment, the edge guard being adapted to prepent n
bet ween a sharp edge of the weldnent and a head separator; andnagp{lgﬂ#m

on the weldnment adj acent to at |east one |lateral side of the traces, the
protrusion having a height which is greater than the hei ght of the
integrated | ead | ayer for preventing contact between the traces and a
magheti c*di sk; wherein the protrusion is formed froma material that is
softer than the nmagnetic disk. 2. The suspension of claim1l wherein the
protrusion is formed froma polynmer. 3. The suspension of claim1l wherein.’
the protrusion has at |east one bunp extending therefrom 4. The suspension
of claim3 wherein the protrusion conprises at |east one pad adjacent to
each lateral side of the traces. 5. The suspension of claim1l wherein the

pr ot r usi i n i |_dne apd_an.

el ast orre?lljrgé coaﬁ %g%g% fh@u&?ﬁp%@ﬁgﬁ%ﬁ%gpéﬂﬂfe@ga‘s%@ﬁ@ g?‘f %Beéﬁ?gmﬁ',
further conprising a second protrusion on the weldnent adjacent to at | east
one | ate si.de,of .the traces. 7. The suspension,of claim1, further

conpr 1ot RerampREad it t Bt Rbedfrad. SuRHERRBRS: W2 Be o Ehave igaitesrtb.t he
protrusion are nmounted on the flexure. 03J UL 2002 -13 8. An
integratgd | ead. suspension, for a hard di.sk drive having a rotatable

oot | cSHPRRNSIATSBS SAOUM B CTRDORIPA 1B SHONANCBPRISWIrSYSAASISNS &1
interaction with the magnetic disk, conprising: a weldnent having a

| ongi tudj nal axis and nmpunted to and_extending fromthe nmount plate; an

i nt egrat%ﬁoymtlt%@mﬁﬁﬁﬁréﬁth@ seeifigatiaRent and having a magnetic head
with traces extending thereformmnounted on an insulative substrate, the

| ead | ayer having . a height which is measured froma surface of the

wel dent to a|$U§99@$'0§§|8ﬂg'@é’eoﬂ sprirgHikeauality which bigses or awirtainsdhds imount ed
to and extendi ng beyond | ateral side edges of the weldnent, the edge guards
bei ng adapted to prevent contact between a sharp edge of the weldnent and a
head sepp2ealigl; redatienshipoigdative pe oneusnoihesn A motaelagsemblyB ehakingiber al
side of its axis, the protrusions having a height which is greater than the
hei ght of the integrated |lead |ayer for preventing contact between the
traces apanentiomabvoicediailknotards atsd masntedrie divetassetrdiyl RA ppposite dwakl of

t he protrusions.

gimbal assemblies 29. Movement of an actuator drive arm 33 (indicated by arrow
35) moves head gimbal assemblies 29 radially across tracks on the disks 15 until the
heads on assemblies 29 settle on the target tracks.

Referring now to Figures 2 and 3, one surface of each arm 21 carries a thin
integrated lead layer 41 having an insulative substrate 43 beneath a plurality of
electrically conductive traces 45. In the preferred embodiment, substrate 43 is

formed from polyamide or another polymer and traces 45 are formed from copper.

Lead layer 41 extends from magnetic heads 29 along the length of arm 21 and is



9. The suspension of claim8 wherein the protrusions are for maﬂi& &HALaZUUZ
* polynmer. | 10. The suspension of claim@8 wherein the protrusions conprise
prot uberances formed in the weldnment and an el astomeric coating on the

prot uberances. 11. The suspension of claim8, further conprising a second
set of elastoneric protrusions on the weldnment on each |ateral side of the
axis, the second set of protrusions being axially spaced apart fromsaid
protrusions. 12. The suspension of claim8, further conprising a flexure on
t he wel dnent, and wherein the | ead |ayer and the protrusion are nounted on
the flexure. 13. An integrated | ead suspension for a hard di sk drive having
a rotatable magnetic disk and an act%?tor conb with a nount plate for
pivotal interaction with the nagnetic di sk, conprising: a weldnent having a
| ongi t udonrdctedits cantholieung.eAstshowdireRigarsd Ngatinayeri4rehavanhickhas€or - 14
0 3J UL 2002 an integrated | ead | ayer mounted to the wel dnent and havi ng
a magnetic head with traces extending therefrom nounted on-pol yam de, the

| ead | apgighbavivilsicR id RicaiSDREEFr & over diRRREISTdekl 28 16 Hh ipper 8lirthbe

wel dnent to an outer surface of the traces; a first set of polyner
protrusions on the weldnent on each |lateral side of its axis; a second set
of POl YBPYaRERI4BISERRA i SRIYSHATRIbaRbi fRllalid Baak 21,48 flodntsd 31 S

the second set of protrusions being akXially spaced apart fromthe first set
of protrusions; and el astoneric edge guards nmounted to and extendi ng beyond
| at er al gsi [ d to
prevent "SSE2e SherRnsioe oL fEedF S e ey SR ant BRY 5388 558 o
and wherein at |east sone of the protrusions have a plurality of bunps

The- 1t SariehEMT g A of AhSERERONNL" Bt PRg: s LR ASUHAIBLRES &

magneti c di sk. 14. The suspension of claim 13 wherein each of the

Coat i ng PEAT BT oh Btk BRTRE HieRERBE R bl LRl oy, BRLE™
conprising a flexure on the weldment, and wherein the lead |ayer, the sets
of, ROV B2 8415l 00, 0l G S 9, AHRTEI5eBN6 TR ABfhe 97 JriSad B

for preventing contact between traces 45 and magnetic disks 15 when hard disk

drive 11 is exposed to shock vibration. Bumps 55 also prevent contact between
traces 45 and insertion tools such as a head separator. Bumps 55 may be formed

on the trace side of flexure 28 by a local heat process such as a hot plate or laser
texturing. In an alternate embodiment (Figure 5), flexure 28 can be formed with
protuberances or humps 71 and then coated with a polyamide layer 73 or other

polymer on top of humps 71 to form bumps 55. Bumps 55 extend above conductor

45. A third embodiment is shown in Figure 6. This version is similar to Figure 5, but
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between the sharp stainless steel edges of flexure 28 and a plastic head separator

clip (not shown) for preventing the generation of particles from the separator clip.
In operation, disks 15 are rotated by the motor at a high speed about central
drive hub 17. Arms 21 are pivoted along arrows 35 to place the heads on head
gimbal assemblies 29 into various operational positions (Figure 1) within an
operational range on disks 15. The two head gimbal assemblies 29 mounted to the

end of each arm 21 operate in a conventional mannar and always move in unison
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with one another on opposite sides of a single disk 15.

If drive 11 is subjected to shock vibration, suspensions 81 will have a
tendency to flex and oscillate into physical contact with disks 15. With pads 51, 53
installed, disks 15 will not be touched by the metal portions of suspensions 81 such
as side edges 63 and traces 45, thereby reducing the possibility of scratching or
damaging drive 11. Only the soft tips of bumps 55 will contact the disks 15.

The side portions 61 of pads 51 prevent a head separator clip (not shown)
from touching the sharp stainless steel edges 63 of flexure 28 during the head
separator insertion process. If contact between these elements was allowed, small
particles of plastic from the separator clip would be generated which could potentially
damage magnetic disks 15 and copper traces 45, and would create reliability
problems for the hard disk drive.

The invention has several advantages. The polymer (e.g. polyamide) pads

and bumps prevent contact between the disks, suspensions and traces to reduce

the possibility of damage to the hard disk drive during shock vibration They also
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protect the copper traces from touching the head separator during the assembly

process. The side portions of the pads also prevent damage during head separator
insertion and removal. This solution is also inexpensive compared to other options
such as adding flanges to the suspension assembly.

While the invention has been shown or described in only some of its forms,

it should be apparent to those skilled in the art that it is not so limited, but is

susceptible to various changes without departing from the scope of the invention.



%0%& ()-S"10% & ()-1 t10% & ()-*p**+ ++ dEnbC 10
C&9*"10% & ()-9' "10% & ()-L$"10% & ()-L!"10% & ()-L"10% & () 9310"4}.!{!2 %002\/ ,

, F-G H1-X-xnbC 10 $Y10%W&' ()-Z 10/ 10/
10/9s6"10% & ()-L 3"10% & ()-9L0"10% & ()- 9-#10% & ()- X---P...1/ aBnbC
10" 109%v&' () - ¥ 10%v&' () - " 109%V&' () - ni 109 ()-"10%& ()-!s3%0%HME ()-@///
 OvOO1dEnbC 10&. Z"10%v&' () -+l 109v&' ()- (! 10%v& () -
T 0% " 10%VE! l(%laln "10%VE' ()-nmlO%V& ()-1_1111122J32bA 10
&L s$10% & # 10%& ()-m 10M 10M 10M_8G' 10%V&' () - 94Z" 10%V&’ () -
91G' 10%WK' () - J222<333%dEbA 10
/R /R " 109K "1009 "109& () - R 0
&igo/f/‘&( %) ; .Ofg(y jgn ég%a/& J/% 0 u%;?er/lagclo%)for& a :hO {f&digl% d|r1%g f‘wg& a réﬁltta %gx?e 1%bA 10

(" 109%& ()disadd % abtuater &ﬁ%{&n@ﬁ af}n&in@;b Gat@ Heerbetid%Xvith (he hid nekfe”o
& ()-y#10% & ()-1 10 10 1079%40%& ()- 4"710%& ()- 6(7{777/MB888dE:/ 10:

10: V! 0% &igh, cymprigwgs’ ()- FF10% &' ()-F10% &' () -
F3"10% & () - 32" 10 Rrvlehr ABRARA A APekidndid rdmt M Roddt plarg 1070 () - Y
an integrated lead layer mounted to the weldment and having a magnetic head
with traces extending therefrom mounted on an insulative substrate, the lead layer having
a height which is measured from a surface of the weldment to an outer surface of the
traces;
an elastomeric edge guard mounted to and extending beyond at least one lateral
side edge of the weldment, the edge guard being adapted to prevent contact between a
sharp edge of the weldment and a head separator; and
a protrusion on the weldment adjacent to at least one lateral side of the traces, the
protrusion having a height which is greater than the height of the integrated lead layer for
preventing contact between the traces and a magnetic disk;

wherein the protrusion is formed from a material that is softer than the magnetic

disk.
2. The suspension of claim 1 wherein the protrusion is formed from a polymer.
3. The suspension of claim 1 wherein the protrusion has at least one bump

extending therefrom.

4. The suspension of claim 3 wherein the protrusion comprises at least one pad

adjacent to each lateral side of the traces.

5. The suspension of claim 1 wherein the protrusion comprises a protuberance

formed in the weldment and an elastomeric coating on the protuberance.

6. The suspension of claim 1, further comprising a second protrusion on the

weldment adjacent to at least one lateral side of the traces.

7. The suspension of claim 1, further comprising a flexure on the weldment, and

wherein the lead layer and the protrusion are mounted on the flexure.
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disk, comprising:

a weldment having a longitudinal axis and mounted to and extending from the
mount plate;

an integrated lead layer mounted to the weldment and having a magnetic head
with traces extending thereform mounted on an insulative substrate, the lead layer having
a height which is measured from a surface of the weldment to an outer surface of the
traces;

elastomeric edge guards mounted to and extending beyond lateral side edges of
the weldment, the edge guards being adapted to prevent contact between a sharp edge of
the weldment and a head separator;

an elastomeric protrusion on the weldment on each lateral side of its axis, the
protrusions having a height which is greater than the height of the integrated lead layer for
preventing contact between the traces and a magnetic disk; and

at least one bump extending from each of the protrusions.
9. The suspension of claim 8 wherein the protrusions are formed from a polymer.

10. The suspension of claim 8 wherein the protrusions comprise protuberances

formed in the weldment and an elastomeric coating on the protuberances.

11. The suspension of claim 8, further comprising a second set of elastomeric
protrusions on the weldment on each lateral side of the axis, the second set of protrusions

being axially spaced apart from said protrusions.

12. The suspension of claim 8, further comprising a flexure on the weldment, and

wherein the lead layer and the protrusion are mounted on the flexure.

13. An integrated lead suspension for a hard disk drive having a rotatable magnetic
disk and an actuator comb with a mount plate for pivotal interaction with the magnetic
disk, comprising:

a weldment having a longitudinal axis and mounted to and extending from the

mount plate;
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axis, the second set of protrusions being axially spaced apart from the first set of
protrusions; and
elastomeric edge guards mounted to and extending beyond lateral side edges of
the weldment, the edge guards being adapted to prevent contact between a sharp edge of
the weldment and a head separator; and
wherein at least some of the protrusions have a plurality of bumps extending
therefrom and a thickness which is greater than the thickness of the integrated lead layer

for preventing contact between the traces and a magnetic disk.

14. The suspension of claim 13 wherein each of the protrusions comprise

protuberances formed in the weldment with a polymer coating on the protuberances.

15. The suspension of claim 13, further comprising a flexure on the weldment, and
wherein the lead layer, the sets of polymer protrusions and the edge guards are mounted

on the flexure.
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