.; e3eVSF<. 6dT=H4 TI TLE OF THE I NVENTI ON DI SK DRI VE WTH A PA FOR
PARKI NG HEADS BACKGROUND OF THE | NVENTI ON The present invent i ;meﬂmmmm
generally to the 5 field of disk drives, and nore particul arl

drive in which the parking ranp is prevented fromcontacting a surfd&e of a
di sk even when the disk drive receives vibration or shocks. In disk drives,
a representative exanple of which 10 i-s a hard disk drive, a h M MWh !
precisely, a slider having a nagnetic head el ement nounted on ﬂﬂ "lwh !
data fromand wites data on a surface of a disk, i.e., a data-recqQggingd
medi um Each head is nounted OTI?ﬂEaﬁ%u%h rI@ &&%%pg a voice coil notor
(VCM 15 that is a main conponéeif. The actudtor mnmoves the head to a target

position over 6ﬂ§%2§{§?§§%§THtKGPﬂ$ﬁ¥N URAAE FBR PRRKARL PEaBs

m cro-controller re specifically, the actuator noves the head to a

position at which the head shuWdhdRas ©F Mt ey@agprd@ fromand on the
data-recording area of the disk. The disk is rotated by a spindle notor. A

type of a disk drivenbspkaswAt YAVERtEBAPKEIASed keadirad/ynleadinag _
nmechani sm (al so known as "ranp | oadi ng nechani snf'). The | 6adi ng/ unl oadi ng
mechani gn 25 isiepdfbguaedkt @rpask,t Bedhpadeophstdeut Be1§i slo duding any
non-operation period. During the non-operation period, the head neither
reads nor wi tesidat anfwlbtlerthe-parkongt kemgi $k. pFeeehntrdogeoat i Nng peri od
i ncludes a

contacting a surface of a disk even when the disk
drive receives vibration or shocks.
In disk drives, a representative example of which

10 is a hard disk drive, a head (more precisely, a slider
having a magnetic head element mounted on it) reads
data from and writes data on a surface of a disk,
i.e., a data-recording medium. Each head is mounted
on an actuator comprising a voice coil motor (VCM)

15 that is a main component. The actuator moves the head
to a target position over the surface of the disk,
under the control of a micro-controller (CPU). More
specifically, the actuator moves the head to a
position at which the head should read or write data

20 from and on the data-recording area of the disk. The
disk is rotated by a spindle motor.

A type of a disk drive is known, which comprises
a loading/unloading mechanism (also known as "ramp
loading mechanism"). The loading/unloading mechanism

25 is configured to park the head outside the disk during
any non-operation period. During the non-operation

period, the head neither reads nor writes data from or



‘-period during which the disk drive is activated, a period during which the
power switch of the disk drive remains off, and a period during which data
is 5 transferred fromthe disk drive to the host system As FIG 5A shows,
t he | oadi ng/ unl oadi ng nmechani sm has a parking ranp 20 that is a nmenber for
par ki ng the head 2. Parking ranps of various structures are avail abl e.
Nonet hel ess, every parking ranp is 10 -destgned to hold the head 2 unl oaded
fromthe surface of the disk 1 and to |oad the head 2 above the surface of
the disk 1. More specifically, the parking ranp 20 has inclined surfaces

20A and hori i S ] N E B. Eith
incI?Qed gL:?%ﬁ%q¥§§¥%E%%§§ g@%ﬁ@??Lg%égégﬁéégésg+hg Eégﬁggﬁﬁaﬁlsu$¥aces
20B by j . Ot Lph t : i 1 lyi
et weon them TG AWALAS (P O Bhe PRLLR BE Sl sP Tk a8l S on &t nat

hol ds the heag;@ric;rcﬁ‘ed@ffﬁ@'wﬁf@hoihg%ébérsgﬂ’@eﬁi gf_8nkugetkopsigs a

parking tab 3 To achi eve  the unl oading of the head 2, the actuator nopves

fromany positicih¥erothe &haka 1pé§waddﬁbﬁngu&mcﬁeaiaeaew of the disk 1,
until it reaches the marking ranp 20. The parking tab 30 then rides onto 25

the incls ned sudracfe204d of rémetipardi sy daiPe200ablei Bobtf k@dtupwards. The
head 2 held by the suspension is therefore parked at a prescribed distance
fromthe - 3 surAackIef Shesdosk, lthéAslbhbiagyahedadingl ecABnibhe di sk
1 has, on one surface, a data-recording area 10A, a | oading/ unloading area
10B and an outltersiostparkind 0Camd h20 Sthlat ai s eeomeinhgrafea plAkisgather cul ar
regi on, extending for sone distance in the radial direction, fromthe
center of the hBak 2. t cRwridinheramperopevapheny shenevhreFhere

| oadi ng/ unl oadi ng area 10B is an annul ar region that surrounds the

dat a- r ecor di @Vt kaleke 1 0Aomeighele @8 npsYehy epa IRENDsrampahaul ar

10 designed to hold the head 2 unloaded from the surface
of the disk 1 and to load the head 2 above the surface
of the disk 1. More specifically, the parking ramp 20
has inclined surfaces 20A and horizontal surfaces 20B
as is illustrated in FIG. 5B. Either inclined surface
15 20B may support an actuator. The horizontal surfaces
20B oppose each other, with an outer peripheral part
of the disk 1 lying between them.
As FIG. 5A shows, too, the actuator has a
suspension 3 that holds the head 2. The distal end of
20 the suspension 3 functions as a parking tab 30. To
achieve the unloading of the head 2, the actuator
moves from any position over the disk 1 toward the
outer periphery of the disk 1, until it reaches the
marking ramp 20. The parking tab 30 then rides onto
25 the inclined surface 20A of the parking ramp 20 and is
lifted upwards. The head 2 held by the suspension is

therefore parked at a prescribed distance from the



1

' region, too, which surrounds the | oading/unloading area 10B and usual |y
remai ns unused. In the | oadi ng/unl oading area 10B, the actuator parks the
head 2 on the parking ranp 20, acconplishing 15 the unl oading of the head
2. The actuator noves the head 2 fromthe parking ranp 20 to the | oadi ng/
unl oadi ng area 10B to achi eve the | oading of the head 2. Nanely, the
actuator noves the head 2 between the -datm-recording area 10A and the

| oadi ng/ unl oadi ng 20 area 10B. The | oadi ng/ unl oadi ng nechani sm can mai ntain
keep the head 2 out of contact with the disk 1 during the non-operating

period that i es t i od_ of, activating the disk drive. This helps to
i nprove the Zgﬁéﬁgg%%éﬂiéﬁg%t#%%ﬁ(%hrface snoot hness) of the disk 1,

fully d i i 0. hei.ght t h 2 t ds,
The di st anch betweds Chedrefeaciihel Ph tERs"8RtkoL hlatod plf
position the nagnetde heath el eped @fnd sham ﬁbé}aQC§o£&9ggyhe surface of

the disk 1. As a result, it is possible to enhance the read/wite

characteristi grfoddihdend 2. 148NeRd M the- SRSt YarbaWbeh tHgehead 2
record data an the disk 1 increases. Wien the disk drive receives externa

vibratign ar neghaniadrdihasksred 1104 b ateseiioevhtabbyignder goi ng
defl ection. Consequently, a part of the 10 disk 1 (particularly, the outer

peri pheral pardltemiimpriactsaie hiistapestif pehéi cadaal yditbetdbsyal part)
of the upper horizontal surface 20B of the parking ranp 20, as can be
under st ood fr dmnorslGhelAkenffert hef paidkidigs k abhpt @Patdetendliyegont acts t he

| oading/ |5 unloading area 10B of the disk 1, the follow ng problemw |
ari se. As the psrigheyry ae e epdbtedl gadomy Aeth koadieny aadeagl 0Bl Dadi ng
area 10B, the surface of the disk 1 is damaged and scratched, generating
dust ar form @@ 20PHFRAeDRN drhatheseskunds nthangataseecordenfead 2,
whi ch remains at a Iom/fhying hei ght above the | aadi ng/ unl oadi ng area 10B,
is verylikel Pa&& cddit-actTheher HhRtnext teedprbPect s onl. amputs® head 2
contacts the dust, ar the prqjections, it will be dapaged. 25 Tt is

theref ore necdSHR 1t ¢95tve ch RurpRENds ER%S%%?@?“SZ%“%%?%%%% ranp 20

from contacti régcéaheldBa%dr{ q{su&llltjﬂglpgnaalrﬁsa &Igl?sgé. the disk 1 even if the

In the loading/unloading area 10B, the actuator

parks the head 2 on the parking ramp 20, accomplishing
15 the unloading of the head 2. The actuator moves the

head 2 from the parking ramp 20 to the loading/

unloading area 10B to achieve the loading of the head

2, Namely, the actuator moves the head 2 between

the data-recording area 10A and the loading/unloading
20 area 10B.

The loading/unloading mechanism can maintain keep
the head 2 out of contact with the disk 1 during the
non-operating period that includes the period of
activating the disk drive. This helps to improve the

25 surface condition (surface smoothness) of the disk 1,
successfully decreasing the flying height of the head

2. In other words, the distance between the disk 1



- 5 disk drive receives external vibration or shocks. The parking ranp 20
scarcely contacts the data-recording area 10A. This is because the
data-recordi ng area 10A, which is the nost inportant surface area of the 5
disk 1, lies outside the region in which the parking ranp 20 is | ocated. A
di sk drive that conprises a stopper or an arm has been proposed, as is
disclosed in U S. Patents Nos. 5,453,889 and 6, 091, 569. The stopper or the
arm 10 controls the deflection df the disk or protects the dat a-recordi ng
area of the disk when the disk drive recei ves ext er palgnei tbFation or shocks.
However, neither the stopper nor the arm$ ent the gar king ranp 20
from cont act i ng or hitting the 1 JiO‘B.@IPi unl oadl G faceao 0B of the disk 1
when the disk drive rece\| \b@sﬁQQ &F nal wﬁ&tm@ﬁ shocks BRI EF SUMVARY OF
THE | NVENTI ON Ar%(aQioj’Ze of the pr vention_j sedieeivi de a disk drive
conpri si g taf\apa\} i ng rarrp nont T'ch the gsgakﬂl J& ranp |s prevented from
cont acti ng a dl?\ ntpa'ﬁt cuI ar | y the A&adi"ng/ u %Eﬁ:gdangﬂ@fﬂé 't hereof even if
e n

the di sk cei ves P i bratjio or I n_ accordance with
one aspect of ,they pr é&®n 25 i Ny guono ere is RL omndéB a disk drive

i ncl udi ngna @ ar ki ng ramy tah:at:tie§ conf i drst &P0i d contact with the

| oadi ng/ unl oadl Q:g/‘,amé& provi ded on,ddr urface of - 6 a disk. The disk

drive conpge IR a spi ndjdglcmt%? a di sk which has a dat a; re,@ordl ng area, a
| oadi ng/ unl oa% glmyeé and an outernost area and emrsa r'ot at ed by the 5
spi r15dl e mafer ©%n act uatgg whi ch hol ds a ggadx’f:%?

el
T (nevite®y

jsk .
° o the &° o yibrate

25 . the P



reading and witing data on and fromthe disk, which noves the head over
the di sk and which perforns | oadi ng/unl oading of the head; and a parKking
ranp menber which is arranged near the outernost area of 10 the di sk, which
has a parking part and a surface. The parking part of the ranp nmenber is
configured to hold a part of the actuator while the head is being unl oaded
fromthe data-recording area. The surfacesof-the ranp nenber faces the

| oadi ng/ unl oadi ng area and 15 outernost area of the disk and is spaced
therefrom by a prescribed di stance. The surface of the parking ranp nenber
is spaced fromi adin i [ of . isk by first distance
and fromthe g% %gﬁ%g Q%rgégg#gégeggFgﬁgg% glégggg %dPgtgﬁgnghatqhg

shorter 20 thag, e, i £kt aagec B EEDESCR PTLONCE_THE SEVERAL V1 EVS

OF THE DRAW N ( srde view show ng the parking ranp provided in a
disk drive accprdi Ao afyeEbodi geph,elL the WOYNLEEBraZRghhGeg2 IS @ plan

view illustrating the major conponents of t i sk drive; Ais a

perspective vigyy deph£éh Nds aREMho8t importanthupP@bkbndreaMBr EhG 3B is a
magni fi ed view of the part of the parking ranp, which is shown in FIG 3A

FIG 4Ags a sdﬂ§kviﬁmﬁég%ags@déowen%%mah SnpahktcRgthanBarklifg 4B is a
pl an view of a conventional disk: FIGS. 5A and 5B are a perspective view

and a side vi ewamp e3peLsi Yetytedach illustrating the positional relation
bet ween the conventional disk and the 10 conventional parking ranp; and
FIG 6 is a side vikwitlehi dring ahabdcbmpatises af stbeppar brngnr amm that is
shown in FIG 1. DETAILED DESCRI PTI ON OF THE | NVENTI ON Enbodi nents of this
i nvention wi | lhde bestrpbedoséd, washiseflésehoeetioinhd. 8ccB8apanyisng
drawings. (Disk Drive) FIG 2 shows a disk drive, which is an enbodi nent of
the present irehtioni5As88Roandi h, BPE 582 .t h&hdi skoppeveotoipei sem a
| oadi ng/ unl oadi ng nmechani sm 20_that includes a parking ranp 20. The di sk
drive fiftther compresesthesprhdipetipnopfsthg Héaki ry BrakgcashshE- di sk
assenbly. The head-di sk assenbl% i ncludes disks 1, heads 2 and an actuator
4. The di sks 192LRTIREOFIUNIspFRAI &L nbh6r d5S5nHPERe LRSI RiAY FdAFe20 25 are
provided in the housing 8. In operation, the spindle tor (SPM 5 rotates
Phe disks 1. ERSEHTSR arhathal hEhBErCopncBRcohprRe. Roweves,
neither the stopper nor the arm can prevent the
parking ramp 20 from contacting or hitting the
15 loading/unloading area 10B of the disk 1 when the disk
drive receives external vibration or shocks.
BRIEF SUMMARY OF THE INVENTION
An object of the present invention is to provide
a disk drive comprising a parking ramp, in which the
20 parking ramp is prevented from contacting a disk,
particularly the loading/unloading area thereof even
if the disk drive receives external vibration or
shocks.
In accordance with one aspect of the present
25 invention, there is provided a disk drive including a

parking ramp that is configured to avoid contact with

the loading/unloading area provided on the surface of



_ g _ tracks on each surface. As FIG 4B shows, the disk 1 has, on each
surface, a data-recording area 10A, a |oading/unloading area 10B and an
outernost area 10C. The data-recording area 10A is a circular region that 5
extends for some distance in the radial direction, fromthe center of the
disk 1 toward the outer periphery thereof. The | oadi ng/unl oading area 10B
is an annul ar region that surrounds the data-recording area 10A. The
outernost area 10C is an annular 10 region, too, which surrounds the

| oadi ng/ unl oadi ng area 10B and which usually remains unused to record data
or park the head,2. The actuator 4 noves each head 2 to the parking ranp
20, thus accoﬁbﬁ?%ﬁ#hg t he unl oadi ng of the head 15 2. The actuator 4 nobves

achi ove t he | oadi ngDF FhErraERTs SahBrLi8s" AcsRertTeoPeh hsves iRl hea 2
b he dajar- [ [ : ' [ 10B. 20
The actuat or 4Tae dbene g o0ty JFene Ao LdeU3h07HRISREME, e
slider that has gy MRARCin Cole@insERRL TRHALEAIEN LE- kollEed! Blatngnd of

the suspension 3 functions as a parking ta . The actuator 4 is nounted

on a shaft 7 ajdi cdle heot ot at e 25t a5 08RMwhRAEnSA8T hs7aWieRqdELYEN by a
voi ce coil notor (VCM 6. When the actuator 4 is rotated around the shaft

7, its distal rsulimyesn®@Werithegdiskaloni Bniherom_tHe_d@skal wHiggction of
t he di sk 1. (Parking Ranp)

moves the head over the disk and which performs
loading/unloading of the head; and a parking ramp
member which is arranged near the outermost area of

10 the disk, which has a parking part and a surface. The
parking part of the ramp member is configured to hold
a part of the actuator while the head is being
unloaded from the data-recording area. The surface of
the ramp member faces the loading/unloading area and

15 outermost area of the disk and is spaced therefrom by
a prescribed distance. The surface of the parking
ramp member is spaced from the loading/unloading area
of the disk by a first distance and from the outermost
area of the disk by a second distance that is shorter

20 than the first distance.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

FIG. 1 is a side view showing the parking ramp

provided in a disk drive according to an embodiment of
the invention;

25 FIG. 2 is a plan view illustrating the major

components of the disk drive;

FIG. 3A is a perspective view depicting a part of



As FIG 2 shows, the parking ranp 20 is | ocated outside the region in which
the data-recording area 5 10A of the disk 1 |lies. The parking ranp 20 is
configured to park the head (i.e., the slider) on the actuator 4 in the

| oadi ng/ unl oading area 10B. As FIG 1 and FIG 3A show, the parking ranmp 20
is a nenber formed by, for exanple, plastic nolding. 10 The parking ranp 20
has inclined surfaces 20A and hori zontal -surfaces. Either inclined surface
20A may support the tab 30 of the actuator 4. The horizontal surfaces
oppose each other, with an outer peripheral part of the disk 1 lying
between them FIG _3A is a 15 perspective view of the parking ranp 20. FIG
3Bis a nagnrﬁQ§jQﬁ lQﬁeﬁﬁW?1ustrating a part of the parking ranp 20. The
parking tab 30 of t ac r i . ont 9. gne . of e_Locl ipe urface
20A, nore precisely e %%a%%p%fméﬁgf?ﬁgg gﬁg agg Ebg ghgghé?dgpgereon to

ark the head | e nsg o at..a esgxl bed di stance fromthe
: PRI e B R oo e sosh

surface of th shows, each horizontal surface consists of

two horizontal surfpees 20B;and 206 Jheyf Bﬁé{viﬁ@rkze%%n%%%?face 208
faces the | oadi ng/unloading area 10B of the disk™1 and a part of the

out er nost aregh8G Adherpd, The second horizontal surface 20C faces the -
10 remaining part of the outernopst area 10C of the disk I. A step 20D is

provided at the jungtdonideiyegnplhe paewso20B avdveA€iehallhaibrei zont al
surface. Due to the step 20D, the gap (first gap Hl) between the first 5
part 20B of the horrx®®t aba samdfiabB and bhpekepdchdgieuntieadeng areaddOB is

| arger than the gap (second gap H2) between the second horizontal surface
20C and t he outisrwpstespeat 10Xl pf ¢dechditkudtréThog, thié pobtjoffak step 20D
(HL - H2) depends on the snpothness and 10 di nmensional tolerance of the
first horizontzdlaturdmdes2oBanthe haonvént hengécdhakhandzbheal surface 20C.
The step 20D ranges, for exanple, from10 ~ un to 50 ~.m preferably about
20 ~, ul0 | f t ORI nak parikingsrameh #DD, hei ght HL, 15 or a distance
fromthe surface of _the disk 1 to the, distal end of the parking ram?20, is
set at a value of abbt ©.3¥ amflfierViRe f6PLEGRY PeRSdALiFRELIAR §ht H1

increases to 0.47 mmif the disk 1 deflects down ds. by about 0.20 mm when
an ext er nal smﬁﬁ<R?F%&P%uﬁﬁm%dg?%ttﬁﬁ ﬁ?%ﬂnd??vﬁ?&Th%'height H4 of the tab

T e o A
e ey Yo P2 SETEL AR A ELSR, LAy Belht el st s 29
the gap shet ey dher secONH0F b ZORE 2k csURbAEG1RECaaRA1 8. out ermost area
(Disk Drive)
FIG. 2 shows a disk drive, which is an embodiment
of the present invention. As shown in FIG. 2, the
disk drive comprises a loading/unloading mechanism
20 that includes a parking ramp 20. The disk drive
further comprises a spindle motor 5, a housing 8 and a
head-disk assembly. The head-disk assembly includes
disks 1, heads 2 and an actuator 4. The disks 1,
actuator 4, spindle motor 5 and the parking ramp 20
25 are provided in the housing 8.

In operation, the spindle motor (SPM) 5 rotates

the disks 1. Each disk 1 has a number of concentric



- 11 10C of the disk 1) nust be about 0.22 mm |If the step 20D exceeds 50
~m (= 0.05 nmm, the second gap HL (i.e., the gap between the first

hori zontal surface 20B and the | oadi ng/unl oading area 10B) will exceed 5
0.27 mm As a consequence, the distal end of the ranp 20 will |ie above the
parking tab 30 if the disk 1 deflects when the disk drive receives an
external shock. In this case, the parkingtab 30 nay not ride onto the
parking ranmp 20. 10 It is desired that the distance WL fromthe
circunference of the disk 1 to the step 20D be about 0.35 nmmor a little

e L b UAlenas ool SsufpsLhamad FRaMat BRoGL] CULengRge, of | he

disk 1 may be ose to t step 0 e ranp ecause par ki ng

ramp 20 is | ogpjed & @a&p%ff&cgl saaagg?iefgebwﬁnaxw 9f 1pRe gpindle

notor 5. The HHX|nun1d|spIacenent al I owa or the dIS 1"wmfh respect to

the parking ragadhdsuddsd dhes, 1©Beaﬂasgnloweé£ﬂo§etaEQQt ag¢, the step
20D at its outernost area 20 10C since the distance WL is at | east about

0.35 nm Not e Mhatddthe- ks edtey VRr&et ¥eeni s he @y,’&@ﬁlgtrﬁégisﬁe@l@@tof the
| oadi ng/ unl oadi ng area 10B and the outer circunference of the outernost

area 106G i s ahkoiferid fom ond Atlveninge Oh the EFabodinenidcWen, an external
shock is applied to the disk drive described above, the disk 1 vibrates (or
- 12 defl ect Hromitle dentids @akithe ditektl onowdtdt bhe dubver the disk 1 may
contact or hit the second horizontal surface 20C of the parking ranp 20.
This i s becaugsenimheliwttthmeedbt weBne t headisd/dnhoadihe SrsacddB heri zont al
surface 20C is shorter than the distance between the disk 1 and the first
hori zont al surdfacdmp@Rr region that surrounds the data-recording
area 10A. The outermost area 10C is an annular
10 region, too, which surrounds the loading/unloading
area 10B and which usually remains unused to record
data or park the head 2.
The actuator 4 moves each head 2 to the parking
ramp 20, thus accomplishing the unloading of the head
15 2. The actuator 4 moves the head 2 from the parking
ramp 20 to the loading/unloading area 10B to achieve
the loading of the head 2. That is, the actuator 4
moves the head 2 between the data-recording area 10A
and the loading/unloading area 10B.
20 The actuator 4 has suspensions 3 that hold the
heads 2. (The head 2 is a slider that has a magnetic
head element mounted on it.) The distal end of the
suspension 3 functions as a parking tab 30. The
actuator 4 is mounted on a shaft 7 and can be rotated
25 around the shaft 7 when driven by a voice coil motor

(VCM) 6. When the actuator 4 is rotated around the

shaft 7, its distal end moves over the disk 1, in the



In other words, the outernost area | OC of the disk 1 may contact or hit the
second horizontal 10 surface 20C of the parking ranp 20 when the disk 1

vi brates due to the external shock applied to the disk drive. Nonethel ess,

t he | oadi ng/ unl oadi ng area 10B of the disk 1 is prevented from contacting
or hitting the first horizontal surface 20A, which is nore spaced 15 from
the disk 1 than the second horizontal surd ace 20B. The data-recording area
10A of the disk 1 would not contact or hit the parking ranp 20 at all, just
because it |lies outside the parking ranmp 20. In short, the parking ranp 20

is positioned . 1 he . ay, contact or hit the outernost
%éH%pé%gf&%ﬂ%“%ng%agw g eti o

area 10C of th nof contact or hit the | oadi ng/unl oadi ng
area 10B, when the F@§$k£g&v§éﬁ geives an external shock. Hence, the
par ki ng ranp 20 woul d not damaglg t he | oadi ng/ unl oadi ng area 10B to 25

generate dust or fofdnprej estinsss, TheEephsk Ry kakpt bat 15hechgadq2 may
contact Such dust or such projections even if it remains at a |ow flying

hei ght - 13 cuahoMe ttheeIw@im/mlmﬂmgtme@aﬂQBreaaﬁqm§lda£e§an,
therefore, be snoothly and reliably | oaded fromthe | oadi ng/unl oadi ng area

| OB to any desioredbipagid idisloverlide. datike regpkihagoratea2d0fs and unl oaded
from5 the data-recording area 10A to the | oadi ng/unl oadi ng area 10B.

(Modi ficati on)cdiafGgratepictsark node fhead | oh. ©f , t tiee pal kdey) rempt2d that is
shown in FIG 1. 10 As FIG 6 shows, the parking ranp 20 of the nodified
enbodi nent hasatwatior!4 nied the f beedik@iin hoadopposeed he0Bur f aces of a di sk
1, respectively. Either surface 20E is inclined tapered at a predeterm ned
taper angle to the AurfEee bfanteFH6sk3a. shbve tBespackingareyp 20e surface
20E is so inclined that the gap between it and the disk 1 gradually

decr ease t ovarif thdeleufereedonf foe efaprle, Rt de dlot@ingap bet ween
t he surface 20E and the outernost area, 10C of the disk 1 is smaller than

t he gaﬁobet vveé[H"ec i@rﬁﬁ%rﬁ%{% %@%ﬁ&@%@%ﬁ%ﬁ%?%a%@%ga%ﬁlea 10B of
E)Bteeglrr;l;t lér \évi}%hﬁt@hog}t%gg%lfeg%gasr r!sngja{ﬁ%grir??fgg% %’grg%??‘f a:gQAEIﬁh%y_surface
205 than Lhe Zh.kend naland peckas£re, R I0eN e ik fLvarfegelves o
regard, it Srmgﬂfkaces oppose each other, with an outer peripheral
part of the disk 1 lying between them. FIG. 3A is a
15 perspective view of the parking ramp 20. FIG. 3B is a
magnified side view illustrating.a part of the parking
ramp 20.
The parking tab 30 of the actuator 4 rides onto
one of the inclined surface 20A, more precisely the
20 upper inclined surface 20A and held thereon to park
the head 2 held on the suspension 3, at a prescribed
distance from the surface of the disk 1. As FIG. 1
shows, each horizontal surface consists of two
horizontal surfaces 20B and 20C. The first horizontal
25 surface 20B faces the loading/unloading area 10B of

the disk 1 and a part of the outermost area 10C

thereof. The second horizontal surface 20C faces the



" - 14 be noted that the outernpst area 10C remai ns unused to record data or
park the head 2. As has been described in detail, the present invention can
provi de disk drives, each conprising a 5 |oadi ng/unl oadi ng mechanismw th a
parking ranp. Even when each disk drive receives an external shock, the
parking ranp, in particular, is prevented fromcontacting or hitting the

| oadi ng/ unl oadi ng area or data-recordingiarea of the disk. The |oading/ 10
unl oading area of the disk is therefore protected from danages. As a
result, the parking ranp can perform stabl e | oadi ng and unl oadi ng of the

head mnth respeghai9: ﬁﬁn?gkékOf th 13 t%%ﬁgs£8 g%AIyEB O§ aﬁﬁgé&g'sk drive

conprising: a sp|n disk as 8°data-relor a, ab

Ioadlng/unloading_@f§@e nﬂoﬁnlgub%gggééﬁg gat?deﬂﬂhggohsbég%ggﬁdtgg the

spindl e notor; an actuator which reading and writi dat a

on and from t hea s skaomhigl 2@@3§ftBﬁehﬁ@?l?&ﬁfaihgugfégeandDW@'E perforns
10 | oadi ng/ unl oadi ng of the heads; and a parking ranmp nenber whic

arranged near tie StéErIDS] @h@a?Qfa ?b@rStSE FV\hwtheﬁeénpehE' @greert and
a surface, said parking part configured to hold a part of the actuator

whil e tite headsawnt e2t®idf Gheunbodgdedtil osuthgecdabadr eger qzlbaalﬁf_;?a and
said unloading area 10B is larger than the gap (second gap
H2) between the second horizontal surface 20C and the
outermost area 10C of the disk 1. (Thus, H1 > H2.)
The step 20D (H1 - H2) depends on the smoothness and
10 dimensional tolerance of the first horizontal surface
20B and that of the second horizontal surface 20C.
The step 20D ranges, for example, from 10 pm to 50 um,
preferably about 20 pm.
If the disk drive is a 2.5-inch HDD, height H1,
15 or a distance from the surface of the disk 1 to the
distal end of the parking ram 20, is set at a value of
about 0.27 mm, for the following reason. The height
Hl increases to 0.47 mm if the disk 1 deflects
downwards by about 0.20 mm when an external shock is
20 applied to the disk drive. The height H4 of the tab
30, from the surface of the disk 1 is about 0.48 mm.
Thus, the height H1 must be about 0.27 mm to make the
parking tab 30 ride onto the upper inclined surface
20A of the parking ramp 20 even if the disk 1 deflects
25 about 0.20 mm downwards due to the external shock.
The second gap H2 (i.e., the gap between the

second horizontal surface 20C and the outermost area



surface facing the |oading/unl oadi ng area and outernost area of the disk
and spaced therefromby a prescribed di stance, wherein said surface of the
par ki ng ranmp menber 20 is configured to prevent a contact with the

| oadi ng/ unl oadi ng area even when the disk is displaced in an axi al
direction. 2. A disk drive according to claim1, wherein said surface of
the parking ranp nenber is spaced from 231t he | oadi ng/unl oadi ng area of the
disk by a first distance and fromthe outernost area of the disk by a
second di stance which is shorter than the first - 16 distance. 3. A disk

ari di | ai , ' ; Ki nmb
rive accordi ngpd 0o @h@1élsmh§$ehﬁs§ab§ aﬂ?gﬁcgégg %ﬁg Eﬁ%ogggnéﬁgﬁlne er

conprises a first part and a second par oadi ng

area and out ernpste2e€adsf sbhendisky, 68SRAF! i VBLYsebBR4f hhst ypart is spaced
fromthe | oading/unl oading area by a first distance, and”the second part is

spaced from thei osit ereomst g@pebebyeanserendi dsst Boeez¥AEED Lr$hekter than
the first 10 distance. 4. A disk drive according to claim3, wherein the

parking ranp nXOBbexndasha sbepiay/an)ondingnabesween)thelli estepart and the
second part. 5. A disk drive according to claim1, wherein 15 said surface
of the parkind rahpunenbks hasomssygepncandthbedbsteinest! arfeahef rahp di sk
contacts a part of the surface of the parking ranp nenber when the disk is
di spl aced in t3e wiklhlliderakeventhe heaebyngreakenddnpft hkeel dadkng/ unl oadi ng
area of the disk from
deflects when the disk drive receives an external
shock. 1In this case, the parking tab 30 may not ride
onto the parking ramp 20.
10 It is desired that the distance W1 from the
circumference of the disk 1 to the step 20D be about
0.35 mm or a little longer. If the distance Wl is
less than 0.35 mm, the circumference of the disk 1 may
be close to the step 20D of the ramp 30, because the
15 parking ramp 20 is located at a specific distance from
the axis of the spindle motor 5. The maximum
displacement allowable for the disk 1 with respect to
the parking ramp 20 is 0.15 mm. Thus, the disk 1
would not contact the step 20D at its outermost area
20 10C since the distance W1 is at least about 0.35 mm.
Note that the distance W2 between the outer
circumference of the loading/unloading area 10B and
the outer circumference of the outermost area 10C is
about 0.5 mm.
25 (Advantage of the Embodiment)

When an external shock is applied to the disk

drive described above, the disk 1 vibrates (or



20 contacting the parking ranp nmenber. 6. A disk drive according to claim
1, wherein said parking part of the parking ranp nmenber has an inclined
surface which supports the part of the actuator while the heads are being
unl oaded fromthe 25 | oadi ng/ unl oadi ng area of the disk. 7. A disk drive
according to claim1, wherein said surface of the parking ranp nmenber is

i nclined - 17 such that a gap between jtthe surface and the di sk gradually
decreases fromthe | oadi ng/ unl oading area of the disk to the outernpst area
of the disk. 8. A disk drive according to claim7, wherein 5 the outernost

area of the dlgg gg£ tﬁaiﬁig ggrgg eag ?h%lg%§§bgg rﬁggngﬁgber when t he

disk is dlsplace e axi a I'Tection, thereée reve

Ioadlng/unloadtfﬂear@ﬁe élgﬁeldh§F EEB cent3chiiRg ¢ h ng%%%bng ranp menber.

10 9. A disk drive’according to ¢ a|n1 wherein a erence between the
first distancengpd,bhea3ecandadhsbances $hs Lk xEAGUIBNE0 sgnablggai d part

of the actuator to rides onto the parking part o he p ing ranp nenber

whil e the headssapechgsagtyel aadednteometaecbherdal 816&Cqr dnid takea. 10. A
di sk drive according to claim®6, wherein a difference between the first

di stances and tdecsaaondrdishantesugranal boenaggbhbeterakhansand part of the
actuator to rides onto the parking part of the parking 20 ranp nenber while

t he heads are destgnual badedefir ohet HésHatlaahecohdi figratedorizontal
. AhL. AN&L. Afa9 . As. Ar. ANOL. Aa9_. Af 9 . Ay&r. Aya&. Au. ANr. Au. AN& . AN. Aar . AaKg2V
wal5f5|wwnhsﬂﬁ?aakcapBa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cTaU]c<a]cal5vvgl F:
In other words, the outermost area 10C of the
disk 1 may contact or hit the second horizontal
10 surface 20C of the parking ramp 20 when the disk 1
vibrates due to the external shock applied to the disk
drive. Nonetheless, the loading/unloading area 10B of
the disk 1 is prevented from contacting or hitting the
first horizontal surface 20A, which is more spaced
15 from the disk 1 than the second horizontal surface
20B. The data-recording area 10A of the disk 1 would
not contact or hit the parking ramp 20 at all, just
because it lies outside the parking ramp 20.
In short, the parking ramp 20 is positioned such
20 that the ramp 20 may contact or hit the outermost area
10C of the disk 1 but would not contact or hit the
loading/unloading area 10B, when the disk drive
receives an external shock. Hence, the parking ramp
20 would not damage the loading/unloading area 10B to
25 generate dust or form projections. There is no risk

that the head 2 may contact such dust or such

projections even if it remains at a low flying height
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taper angle to the surface of the disk 1. More

15 specifically, the surface 20E is so inclined that the
gap between it and the disk 1 gradually decrease
toward the circumference of the disk 1. Therefore,
the gap between the surface 20E and the outermost area
10C of the disk 1 is smaller than the gap between the

20 surface 20E and the loading/unloading area 10B of the
disk 1.

With the modified parking ramp 20 shown in

FIG. 6, the outermost area 10C of the disk 1 is far
more likely to contact the surface 20E than the

25 loading/unloading area 10B when the disk drive
receives an external shock. This protects the

unloading/loading area 10B. In this regard, it should
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invention can provide disk drives, each comprising a
5 loading/unloading mechanism with a parking ramp. Even

when each disk drive receives an external shock, the
parking ramp, in particular, is prevented from
contacting or hitting the loading/unloading area or
data-recording area of the disk. The loading/

10 unloading area of the disk is therefore protected from
damages. As a result, the parking ramp can perform
stable loading and unloading of the head with respect

to the disk.
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1. A disk drive comprising:
a spindle motor;
a disk which has a data-recording area, a
5 loading/unloading area and an outermost area and which
is rotated by the spindle motor;
an actuator which holds heads for reading and
writing data on and from the disk, which moves the
head over the disk and which performs
10 loading/unloading of the heads; and
a parking ramp member which is arranged near the
outermost area of the disk, which has a parking part
and a surface, said parking part configured to hold a
part of the actuator while the heads are being
15 unloaded from the data-recording area, and said
surface facing the loading/unloading area and
outermost area of the disk and spaced therefrom by a
prescribed distance,
wherein said surface of the parking ramp member
20 is configured to prevent a contact with the
loading/unloading area even when the disk is displaced
in an axial direction.
2. A disk drive according to claim 1, wherein
said surface of the parking ramp member is spaced from
25 the loading/unloading area of the disk by a first

distance and from the outermost area of the disk by a

second distance which is shorter than the first
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respectively, the first part is spaced from the
loading/unloading area by a first distance, and the
second part is spaced from the outermost area by a
second distance which is shorter than the first
10 distance.
4. A disk drive according to claim 3, wherein
the parking ramp member has a step at a junction
between the first part and the second part.
5. A disk drive according to claim 1, wherein
15 said surface of the parking ramp member has a step,
and the outermost area of the disk contacts a part of
the surface of the parking ramp member when the disk
is displaced in the axial direction, thereby
preventing the loading/unloading area of the disk from
20 contacting the parking ramp member.
6. A disk drive according to claim 1, wherein
said parking part of the parking ramp member has an
inclined surface which supports the part of the
actuator while the heads are being unloaded from the
25 loading/unloading area of the disk.

7. A disk drive according to claim 1, wherein

said surface of the parking ramp member is inclined
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distance is small enough to enable said part of the
actuator to rides onto the parking part of the parking
ramp member while the heads are being unloaded from

15 the data-recording area.

10. A disk drive according to claim 6, wherein a
difference between the first distance and the second
distance is small enough to enable said part of the
actuator to rides onto the parking part of the parking

20 ramp member while the heads are being unloaded from

the data-recording area.



