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*159159* TITLE OF THE | NVENTI ON | NSULATI ON SHEET AND
DI SK DEVI CE PROVI DED WTH THE SAME BACKGROUND OF THE
NVENTION 5 This invention relates to an insulation .

sheet used in a disk device and the di sk device g
provided with the insulation sheet. In recent yﬁmmwummmummm"
di sk devi ces, such as magnetic disk devices, op

di sk devices, etc., have been 10; widely used as *159159*
external recording devices of conputers and inage
recordi ng devices. A magnetic disk device as an

exanpl e of a disk deygggEggge@g | ¥nORRTROKASE I N the
form of an open- topped rectangular box and a top
coverNdUATI ¢ eSHEET SANOPD BFRNDAVIGE DREVEDES: wItE

case contains magnetic disks for use as magnetic
recortHEsANEli a, a spindle notor, magnetic heads, and

a head actuator. The spindle notor serves as drive

nmeans that support SAOKEROUNIAIGS THE INWHKSTIOMe

magnetic heads are used to 20 wite and read

i nfornmati oh1® hndentbent heldkekstoThs iheandabdpnasbeet
supports the magnetic heads for novement wth respect

to t H‘bs%g]rfbtal Whidevieet aed, thaedéakedevbne apaavided
voi ce_cqil_.notor substrate unit, etc. The voice

coi | it RS YRIELOR| $18%% - t he head 25 act uat or

The SUbStrﬁﬁerggéﬁth&éagspeggskcﬁgggcgg? such as magnetic

disk devices, optical disk devices, etc., have been
.widely used as external recording devices of computers
and image recording devices.

A magnetic disk device as an example of a disk
device generally has a case in the form of an open-
topped recﬁangular box and a top cover that closes a
top opening of the case. The case contains magnetic
disks for use as magnetic recording media, a spindle
motor, magnetic heads, and a head actuator. The
spindle motor serves as drive means that supports and
rotates the disks. The magnetic heads are used to
write and read information to and from the disks. The
head actua;or supports the magnetic heads for movement
with respect to the magnetic disks. Further, the case
contains a voice coil motor, a substrate unit, etc.
The voice coil motor rocks and positions the head
actuator. The substrate unit has a head IC and the
like.

A printed circuit board (hereinafter referred as

IR
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like. A printed circuit board (hereinafter referred as
2 a PCB) is screwed to the outer surface of the bottom

wal | of the case. It controls the operations of the

spindle notor, voice coil notor, and magnetic heads

t hrough the substrate unit. Various sem conductor 5

devi ces, shock sensor, |/F connector, etc. are

nmounted on the PCB. A sheetlike glanpi ng menber of an
insul ator is |ocated between the bottomwall of the
case and the PCB |l est vibration attributable to the

. . . q
Nt S e R s
da”phﬂﬂlﬂeﬂﬁeﬁhen8é§§.fr@H]EBSt%BlQdkﬁe”ﬁgQEaﬁﬁengeof the

reduced, and the detection accuracy of t shock

sensasp Dl &em&EBr fatiobgel BBLOVRALILoLN BAR ﬁQ@M@EEboﬁébds 
di sk device descri bed above, 15 the uniform danping

menbecthreught ehposedsbetvneeanibe vaseolst semivahbuandr
the PCB, substantially covering the whole bottom

sur f adevibfes hesbask. s¥shrt hIgFacoangehent , eact hack
danmpi ng nmenber nust be used in order to enhance a

Vi br AWt &dpph eEBE OACBS f eBt sheetlikehdampipg member of an

sheet] i ke dangkgg menber is interposed between_the
case M3 PcES heGabed, beruepuntiar pettom wall of the

case and the PCB lest vibration attributable to the
rotation of the spindle motor be transmitted to the
PCB (e.g., US Pat. No. 5,235,482). With use of this
damping member, noise from the spindle motor can be
reduced, and the detection accuracy of the shock
sensor on the PCB can be improved.

In the conventional disk device described above,
the uniform damping member is interposed between the
case bottom wall and the PCB, substantially covering
the whole bottom surface of the case. With this
arrangement, a thick damping member must be used in
order to enhance a vibration suppression effect.

If the thick sheetlike damping member is interposed

_ between the case.and the PCB, however, the PCB warps
and touches a case mounting portion, thereby possibly
causing an electrical short circuit. If no short
circuit is caused, terminal areas of the semiconductor
devices may possibly peel and cause contact failure as

the PCB warps.



and touches a case nounting portion, thereby possibly
causing an electrical short circuit. If no short
circuit is caused, term nal areas of the sem conductor
25 devices may possibly peel and cause contact failure
as the PCB warps. BRI EF SUMVARY OF THE | NVENTI ON
According to an aspect of the invention, there is
provi ded an insul ation sheet_useﬂ in a di sk device,

whi ch conprises a case having a bottomwall, a disk 5
shaped recording nmediumset in the case, a notor which

i's provided on thggh@kt nggﬁg‘z. opdThel aRvARd bRt at es

the recordi ng medium an rinted circurt board

nmount ed W hBcarBlidgakbt ¥n0hspbeet beNtReCOAREALALS, aRbere
opposed to an outer surface of the bottomwall, the 10

~insul asi proshdetl eaMphssiagion sheet Hody faraedisk device,
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an insulator and | ocated opposite the outer.surface of

the behiom wampriand a phseahatyngfadaoptoy webbers disk-

provi ded i ndependently of one another on the sheet .

body, Sharedarpragdimabeediuncseti hy théi casedaapinagotswhich

menber situated near the notor and abutting against

the ptfnPEaVidpeurh bbarachkemavabltonaddappraganenbetates

abuttjng agai nst the electronic conponents,on the

print%%gc g%ﬁf lBSaWﬁSlﬁEco?ﬂ?nﬁ PgP%F%?hﬁfrﬁngcPoﬁFd

the i LQn, . 20_di sk, devi C i ses: a case

navi AR Er i Ehaf | PP Y. SR SRRBHESET: fofRRtiraRe anc

set I 9oh886286 aR BREQL surface of the bottom wall, the
insulation sheet comprising: a sheet body formed of
an insulator and located opposite the outer surface of
the bottom wall; and a plurality of damping members
provided independently of one another on the sheet
body, the damping members including a first damping
member situated near the motor and abutting against
the printed circuit board and a second damping member
abutting against the electronic components on the
printed circuit board.

According to another aspect of the invention, a

disk device-comprises:'a case having a bottom wall; a
disk—shaped recording medium set in the case; a motor
which is provided on the bottom wall and holds and
rotates the recording medium; a printed circuit board
mounted with a plurality of electronic components and
opposed and attached to an outer surface of the bottom

wall; and an insulation sheet provided between the

outer surface of the bottom wall and the printed
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which is provided on the bottomwall and hol ds and
rotates the recording nedium a printed circuit board
nounted with a plurality of electronic conmponents and
25 opposed and attached to an outer surface of the
bottom wall; and an insul ation sheet provided between
the outer surface of the bottomwall and the printed
circuit board. The insulation sheet. has a sheet body
formed of an insulator and | ocated opposite the outer
surface of the bottomwall and a plurality of danping

Membed Sr ROV i KiSd ndeﬂ%‘%dﬂa@for@@né‘é‘@tﬁ‘% Q”sfa@@t body
5 sheet body, the danping nmenbers i1 ncluding a first

danpi fgrnieedriref i tiedeh thearaddel sd ©8d adsbedut éi BHe outer
against the printed circuit board and a second danpi ng

menberuaiatd iof) tdoaibsttdmevael Bcdndn cp bonpbhent sf odamping
the printed circuit board. 10 BRI EF DESCRI PTI ON OF THE
SEVERRML FRARB 1R IRkl CRAWMNGdEiNEL mochnpasyamgther on the
drawi ngs, which are incorporated in and constitute a

part Sfeqthdadibeithe Aamming membexs atrc badbog nenfsrst

of -t he invention, and together with the general
descrqeaé‘lﬁw d‘? POV RA tHR2 i the |TRREds and abutting

Sos AR rd PO, BT Bt SErue L

ex0! EAEHEINE MENN UL, &l 8 Sl hdRes on
emoddﬂgergrquté&ec%%ngl@&rgo FIG 2 is an expl oded
per specti've view
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification, illus-
trate embodiments of -the invention, and together with
the general description given above and the detailed
description of the embodiments given below, serve to
explain the principles of the invention.
FIG. 1 is an exploded perspective view showing
a2 hard disk drive (hereinafter referred as an HDD)
according to an embodiment of the invention;
FIG. 2 is an exploded perspective view showing
the reverse side of the HDD;
FIG. 3 is a perspective view showing the reverse
side of the HDD;
FIG. 4 is a side view of the HDD;
FIG. 5A is a side view showing an insulation

sheet of the HDD;

FIG. 5B is a plan view of the insulation sheet;
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the reverse side of the HDD, FIG 3 is a perspective
vi ew show ng the reverse side of the HDD, FIG 4 is a
side view of the HDD;, 25 FIG 5A is a side view

showi ng an insulation sheet of the HDD, FIG 5B is a
plan view of the insulation sheet; 5 FIG 6 is a plan
view showing a PCB of the HDD, and FIG 7 is a
perspective view show ng an .ingul ati on sheet
according to anot her enbodinent 5 of the invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON An enbodi nent in

whi ch thi spigventi on, is) app) § 8rdtfk wpD;
device wi'll now be gaesﬁcr?rgedi&g s%@“t’?\r? Wi tﬁ r,eFerence

to thew@cconpanyi ng drawi ngs. 10 As shown in FIGS. 1

and 2, the HDD conprises a case 10 in the formof an

open-t opperlG ect aing W gfeisrectine aviop shyeingnah
shown), which is fixed to the case by screws and

cl osdaisaliady wpatiawy afcddmlicaseto Hrotthse dfbodimants
two magnetic disks 12a 15 and 12b for use as recording
medi £ $fiendiny ardtiom .13, nagnetic heads, head
actuator 14, voice_coil notor herei nafter referred

as a VCM) 16, DFARPLEDaQESRRIRFAONOFS THENINVENT AN h

nmechani n120 nd, fl exi b] e
s é%odlment in which this invention is applled

to an HDD as a disk device will now be described in
detail with reference to the accompanying drawings.
As shown in FIGS. 1 and 2, the HDD comprises a
case 10 in the form of an open-topped rectangular box
and a top cover (not shown), which is fixed to the
case by screws and cloées a top opening of the case.
The case 10 contains two magnetic disks 12a
and 12b for use as recording media, spindle motor 13,
magnetic heads, head actuator 14, voice coil motor
(hereinafter referred as a VCM) 16, ramp load
mechanism 18, inertia latch mechanism 20, and flexible
printed circuit board unit (hereinafter referred as an
FPC unit) 17. The magnetic headé record and reproduce
information to and from the magnetic disks. The head
actuator 14 supports the magnetic heads for movement
relative to the magnetic disks 12a and 12b. The VCM
16 rotates and positions the head actuator. The
ramp load mechanism 18 holds the magnetic heads at a
distance from the magnetic disks when the heads are

moved to the outermost peripheries of the disks.



10

15

20

25

printed circuit board unit (hereinafter referred as an
20 FPC unit) 17. The magnetic heads record and
reproduce information to and fromthe magnetic di sks.
The head actuator 14 supports the magnetic heads for
novenment relative to the magnetic disks 12a and 12b.
The VCM 16 rotates and positions the head actuator.
The 25 ranp | oad nechani sm 18_hogds-t he magnetic heads
at a distance fromthe magnetic di sks when the heads
are noved to the outernost peripheries of the disks.

6 Therhgeihéathat tA-ARChAaBhami 3R b@lﬂ%lhﬁetﬁ%a%ead actuator
actuator 14 in a retreated position. Crcuit

conpohgnin, asveébreaged pbeARBoNAr € CIRENEed com ﬁbh%nEBC such
unit 17. The case 10 has a bottomwall 11. T

Spi ndas avpoeanfl, headmbuatkdabaer thé, FPFCMuhGt at’c. &he case
arranged on the inner surface of the bottomwall 11.
A cor&0pbasi anbeston wahé 3pi.ndlféemspdndld moticlre 1836r dnead
of a columm protrudes froma substantially centra
part ®dFLeARCBULEr ¥GMf de e6F -t REShOTTaROREl lon1theidnner
Each of % ﬁgeélc di sks 12a_and 12b is 65 mm

Acqi Shet

|nche§51r £, PPEFoBxYAple 11 andAhQQreWQGHggpe 15 of
ecorChROLINELS RBGES HPRRT AU d ot e SULLBEER, prsrudes
1112208 8 BB IR e e 4 LR Bherace
layersratng Bb¥eBmSRAEE 1A.the axial
Each of the magnetic disks 12a and 12b is
65 mm (2.5 inches) in diameter, for example, and has
magnetic recording layers on its upper and.lower
surfaces, individually. The two disks 12a and 12b are
coaxially fitted on a hub (not shown) of the spindle
motor 13 and clamped by a clamp spring 21. They are
stacked in layers at a given space in the axial
direction of the hub. The magnetic disks are rotated
at a given speed by the motor 13 as a drive unit.
The head actuator 14 comprises a beéring
assembly 24 fixed on the bottom wall of the case 10,
four afms 27 attached to the bearing assembly, and
four magnetic head assemblies 30 supported by the
arms, individually. Each magnetic head assembly 30
is provided with an elongate suspension 32 formed of
a leaf spring and a magnetic head 33 fixed to the

suspension.

The VCM 16 has a voice coil (not shown) provided
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direction of the hub. The magnetic disks are rotated a
gi ven speed by the notor 13 as a drive unit. The head
actuator 14 conprises a bearing 20 assenbly 24 fixed
on the bottomwall of the case 10, four arnms 27
attached to the bearing assenbly, and four nmagnetic
head assenblies 30 supported by the arns,

i ndi vidual ly. Each nmagnetic heag assenbly 30 is
provided with an el ongate suspension 32 fornmed of 25 a
| eaf spring and a magnetic head 33 fixed to the

suspefsibe. héhe ¥eWul& dias 4 \épiiﬁﬂ(é?%é £ d SBPWHe bottom

provi ded on the head actuator 14, a yoke 38 fixed on
the balfodl wakd opbomrd aPasRd ddiddiecdl Ceardid ,maditet
a magnet (not shown) fixed to the yoke. The FPC unit

17 hdsos sbewangdflixedoaar dhHeodyoked. 34 fi xed on the
bottomwal |l of the case 10, and electronic

conmponent $hec &ffedtrdrts 1 ethas & eremianewl apnboded boedyl
body, ,The FPC unit 17 has a belt-shaped main flexible
pri nt&diRPEUPR K88 BofEFhateldl &t rihe @A3g tonrand s

t he bggégﬁbod% 34 and the head actuator 10 14. Each

nmagng BRAT35MRLNSNE Squ B S 1t HRFC add TfatRRunyed
5 SPIEBREA AR LA 0 08 LU g H S
e AR SLSNAINE MRS UL, BRI 3 N
oper 8h1 09S cBhnkbe sSRHRAR 41 Yodl3:34V@Md the head actuator
14. Each magnetic head 33 that is supported by the
actuator 14 is connected electrically to the FPC unit
.17 through a relay FPC (not shown) provided on each
arm 27 and the main flexible printed circuit board 36.
As shown in FIGS. 1 to 4 and 6, a PCB 40 that
controls the operations of the spindle motor 13, VCM
16, and magnetic heads throﬁgh the FPC unit 17 is
screwed to the outer surface of the bottom wall 11
of the case 10 and faces the bottom wall 1l1. An
insulation sheet 50 is interposed between the outer
surface of the bottom wall 11 of the case 10 and
the PCB 40. | |
The PCB 40 has a substantially rectangular shape
corresponding to the bottom wall 11 of the case 10.
A circular opening 41 through which the core portion
15 of the spindle motor 13 is passed is formed
substantially in the central part of the PCB 40.

Through holes 42 through which screws are passed are



16, and magnetic heads through the FPC unit 17 is
screwed to the outer surface of the bottomwall 11 of
the case 10 and faces the bottomwall 11. An

i nsul ati on sheet 50 is interposed between the outer 20
surface of the bottomwall 11 of the case 10 and the
PCB 40. The PCB 40 has a substantially rectangul ar
shape corresponding to the hottpmwall 11 of the case
10. A circul ar opening 41 through which the core
portion 25 15 of the spindle notor 13 is passed is

for megh rriadps{@nEh&l byri héPS%C§g§éaﬁoP@£6n°£ftBﬁepﬁéb 40,

40. Through hol es 42 t roug screws are passed

are fwiies axmoﬂh@rp@ﬁt@ﬁgﬁahofég%p%fl@neoﬁaaggsgé’c&f a
40, while another through hole 43 for the passage of

a scsewew sif ofordedensat heh@p@]FeﬂgnéM inihheheeséngkal

part of the PCB. The through hole 43 is situated 5

bet weart hoSethewPOB . t hEhbotbsodghvwhotd 4Beispattdated

farthest apart. Those parts of the PCB 40 which

cor r PoireEn ot@%QehbW@sOﬂZtherh®1e$s€2s@hBdeapérﬁpéﬂsd

in which the PCB 40 is screwed to the bottomwall 11

of tHPTHRSUEPHAT! e ?hﬁ?epB?FtﬁhPéhtb%rP%@péﬂd@hlqb

to the hole 43 for ond, screwed ion .

nunber° of® %ﬁ%&gr%ﬁnﬁh%o gﬁ%n?é g?gm ﬁgﬁﬁ eﬁcﬁﬁw?ﬂepgrtlons

PCB qégtfa Cc gonpaonents .in %ud gl

Cuch 5 TGRS R (£9 ROPRERE b ERg Bot R wala

sem cONWELOLe deyL&eBy, ayRNPEKL RELSPEré 'which corresponds
to the hole 43 forms a second screwed portion.

A large number of electronic components are
mounted on the PCB 40. These electronic components
include LSIs, such as an SOC 44, DRAM 45, driver 46,
etc., as semiconductor devices, a shock sensor 47,
and may other discrete components and chip compbnents.
The SOC 44, which has a relatively large area, is
mounted on the PCB 40 and situated between the opening
41 and a PCB end edge that is at the greatest distance
from the opening 41. The shock sensor 47 is mounted
near one corner of the PCB 40. The PCB 40 is mounted
with a second connector 49 and a main connéctor 52.
The second connector 49 is connectable to a first
connector 48 on the side of the FPC unit 17. The
main connector 52 serves to connect the HDD to an
electronic device, such as a personal computer.

The PCB 40 is located opposite the outer surface

of the bottom wall 11 of thé case 10 with its
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15 and may ot her discrete conponents and chip
conponents. The SOC 44, which has a relatively large
area, is nmounted on the PCB 40 and situated between
the opening 41 and a PCB end edge that is at the
greatest distance fromthe opening 41. The shock
sensor 47 is nounted 20 near one corner of the PCB 40.
The PCB 40 is mounted w th a_segond connector 49 and
a main connector 52. The second connector 49 is
connectable to a first connector 48 on the side of

the FECHRrbNn1é- coRBonBRENMEARREREOLP4a88" ¥BPokRd to the
Pe 3 h as a

connect the HDD to an 25 electronic device, suc

per sopateeosnuEate detREBL4Ltbm Watat ed appoRite the
outer surface of the bottomwall 11 of the case 10

w th sésofdetenheanbe eonpenasttBdauURbI Bfesfifrdte connector
opposed to the outer surface of the bottomwall 11

and wit8h tHee BEBoAO denfiegedr té9tbenneteedsuofoke of the
first connector 48. The PCB 40 is fixed to the outer ,
surf deetbpmt Naly Bat Ponsaaews1d4byheer awns passkat threugh

passed thégggh the holes 42 and 43, .individually. ,
Wien the 304Psangt fdehdBOiBiAHa 1Yt er WoERT 08 BFB 40 is

spi nafELRERER 9 Fhe tg??sgféﬁr?%rctﬁigggo%Eﬁ?&gtcg‘%mowaﬁﬂe 11,
PCE, | . . . :

doos 36 §0ERIH3-GiPR TShsr: ShEWaPL Hor: MO linieh a
loversypkge 8l 1HetqEMpiRihy 81P8#d€He PcB, and the whole

PCB is formed in a shape which does not overlap with

a bottom wall portion in which a lower yoke of the VCM

16 is embedded.

As shown in FIGS. 1 to 4 and FIGS. 5A and 5B,
the insulation sheet 50 that is provided between‘
the bottom wall 11 of the case 10 and the PCB 40 has
a filmy sheet body 56 formed of an insulatocr, such
as polyethylene terephthalate (PET), and independent
damping members fixed on the sheet body. The sheet
body 56 is formed havinq a size and shape substan-
tially correspoﬁdihg_to the PCB 40. The circular
opening 57 fhrough which the core portion 15 of the
spindle motor 13 is passed is formed in the central
part of the sheet body 56. A through hole 58 for

the passage of a screw is formed near the opening 57.

The damping members include a plurality of (e.g.,

three) independent first damping members 60a, which

are arranged spaced around the opening 57. Each



As shown in FIGS. 1 to 4 and FIGS. 5A and 5B, the

i nsul ati on sheet 50 that is provided between 15 the
bottomwal |l 11 of the case 10 and the PCB 40 has a
filny sheet body 56 fornmed of an insulator, such as
pol yet hyl ene terephthal ate (PET), and independent
danpi ng nenbers fixed on the sheet body. The sheet
body 56 is formed having a si_zejand_shape substan 20
tially corresponding to the PCB 40. The circul ar
openi ng 57 through which the core portion 15 of the

spi nd 0 | d i Agt I
ot of The Shear BalRTBE R Phr s hore e for i

passasec@iumn$063é/éﬁdfefnwﬁlesa&stE@xeae&bn@h%Vsu¥iace
The danpi ng nmenbers include a plurality of (e.g., '

threepfi tHepehdent bbuystedaiphngnmaahess veQa, TWisGh the
are arranged spaced around-the opening 57. Each 10 of
t he fEisstddapphggmeshbess668ai extentheubsteandfialdy
colum, one end of which is fixed to the surface of

- Sthe shespepddgubsriyt firam sbkesiuvéachos, thige shiggtsibody 56.
danpi ng nmenbers 60a extend substantially 5
perpend|cuPHFIﬁaﬂpéﬁﬂtﬁém§GFﬁaééS@flPWéU§WeéquﬁﬁFQRF

oI BRSO
cor SRBSSTARA LActiRoRRRLY, B, HIBBHES ) onl e R0 o
on the,ECBca! 98- aRAChNAl otHE S8R IR AT to the shock
10 sensor 47 on the PCB side. Each of the second damping
members 60b is in the form of a column, one end of
which is fixed to the surface of the sheet body 56
with the adhesive. Thus, the second damping members
60b extend substantially perpendicularly from the
15 surface of the sheet body.

A thickness t2 of each second damping member 60Db
is smaller than a thickness tl1l of each first damping
member 60a. The first and second damping members
60a and 60b are formed of urethane or the like.

20 _The second damping members 60b have a damplng factor
hlgher than that of the first damplng members 60a.

The sheet body 56 of the insulation sheet 50
constructed in this manner is located and sandwiched
between the outer surface of the bottom wall 11 and

25 the PCB 40. Its obverse side on which the first
and second damping members 60a and 60b are arranged

is opposed to the PCB 40. The sheet body 56 is in
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menbers 60b is in the formof a colum, one end of
which is fixed to the surface of the sheet body 56
with the adhesive. Thus, the second danpi ng nenbers
60b extend substantially perpendicularly fromthe 15
surface of the sheet body. A thickness t2 of each
second danpi ng nmenber 60b is smaller than a thickness
tl of each first danping nenberiH0a. The first and
second danpi ng nenbers 60a and 60b are fornmed of -
urethane or the |like. 20 The second danpi ng nenbers

60b havetadannivld diac it e N GNEa Y W e ddf wall 11.
first danping nmenbers 60a. The ékeet body 56 of the

i Nsul gtheorecxhe @iortQ FONS rdrcttatd idpiidtie MEUEF 13 is

| ocated and sandwi ched . between the outer surface of

t he batittmratwal |inl knbpetl i PEF 4he |diseabvssse 56.
side on whicch the first and second danpi ng nenbers 60a
and 60nearsdesrtr doghd 56 = lepposiewh ltly tihesulRGBREA0chdheCB 40
sheet body 56 is in - 11 contact with the outer

sur f ad&osf tiee bedrtomwadld Ll of e @wse pot¢ion 15 of
the spindle notor 13 is situated in the opening 57 of

the sheet HdtR BEeerHel kifeddamiiyg SeerePees roQal e situated

i nsul ates the, PCB 40 fromthe botto [1,11 of the
case TORETREG FEQHIR (e GRS AP Teribre Gud ARt agsinst

LR AN MNP EE RO A2 80 SR
abut against the SOC 44 or the shock sensor 47. The screw
54 that fixes the central part of the PCB 40, that is,
the second screwed portion, is screwed into the bottom
wall 11 through the through hole 58 of the sheet body
56 and situated near the first damping members 60a.
"~ According to the HDD constructed in this manner,
‘the insulation‘sheet 50 has the independent damping
members. Among these damping members, the three first
damping members 60a are arranged opposite and around
the periphery of the core portion 15 of the spindle
motor 13 that constitutes a source of vibration.
Thus, vibration-that is caused by rotation of the
motor 13 is transmitted to the first and second
damping members 60a and 60b, whereupon it is effi-
ciently damped by these damping members. In this
manner, the PCB 40 can be restrained from vibrating.
The second damping members 60b are kept in
contact with the SOC 44 or the shock sensor 47 that

is highest on the PCB 40. Thus, the vibration from
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agai nst the SOC 44 or the shock sensor 47. The screw
10 54 that fixes the central part of the PCB 40, that
is, the second screwed portion, is screwed into the
bottom wall 11 through the through hole 58 of the
sheet body 56 and situated near the first danping
menbers 60a. According to the HDD constructed in this
manner, 15 the insulation shee},50_has the

i ndependent danpi ng nenbers. Anbng these danpi ng
menbers, the three first danping nenbers 60a are

arraqgﬁg e§5g§%a{§Upg dgﬂﬁnﬁeﬁypgﬁéyseEoBGedamplng

core portion 15 ndl e tor 13 th

Constidmb&bs 8 GOUF S£ Qimc\/é@r@ilo’aheZQeEgrlﬂélﬁs BiEbEAL @OB 40
that is caused by rotation of the notor 13 is

transnith echd celder foribd adipsREAtE tHeppbAgasedheis

60a and 60b, whereupon it is effi- ciently danped by

t hese mampi gt e ntberishe | PICB hi sThemenpon, t hbePEBB4@0caan be
be restrained fromvibrating. 25 The second danpi ng
menber e GOH-ed ef kaptvikratbngact ert:het-’heVMaM-OQr that is
the shock sensor 47 that is highest on the PCB 4

Thus, XS Bred i o $hensboal saBseEi Adl éSrTSPE‘Pefsszthe
e D g S0, SR DGO IIPTORL S 00D LOLBLISSY 7 can
Tt AERee (E AR 45 4450 RatV R TRGERTalFEER BB acts
{he' Sboths ST o N aLAGH: L DBL Bsstb802TY Lt ckection

errors that are attributable to the vibration of the
spindle motor 13.

The SOC 44 is an LSI, which is externally
stiffened with resin and has a relatively large area.
Therefore, that region of the PCB 40 which carries
the SOC 44 thereon is higher in bending stiffness than
the other region around the SOC in which no electronic
components are mounted. If the second damping members
60b are arranged between the SOC 44 and the case
bottom wall, therefore, the amount of warp in the PCB
can be reduced.

The first damping members 60a.are arranged around
the core portion 15 of the spindle motor 13. The warp
in the PCB 40 can be reduced by providing at least
one second screwed portion, which fixes the PCB and
the case bottom wall to each other, around the core
portion. In any other region than the peripheral

portion of the PCB 40, therefore, the warp in the



second danpi ng nenbers 60b. Thus, the sensor 47 can
detect with high accuracy an acceleration that acts on
the whole HDD, without the possibility of detection

10 errors that are attributable to the vibration of
the spindle notor 13. The SOC 44 is an LSI, which is
externally stiffened wwth. resin and has a rel atively
| arge area. Therefore, that regizon_of the PCB 40

whi ch carries 15 the SOC 44: thereon is higher in
bendi ng stiffness than the other region around the

SCC i pcwhigh He ?E&EEéanbg OEQgDQESQ&alﬁ eaMeuRERed pbrtion

t he second danpi ng nenb re arranged between

the SOC 44 aagsthsnéaggoEOEEQUhaakhe theeebereiohhef the
anmount of warp in the PCB 20 can be reduced. The

firstmdiaopi hg. nenbers 60a are arranged around the
core portion 15 of the spindle notor 13. The warp in
t he PCB 400sencfethedtbédkbypepoad diangiag heabersn€lb is
second screwed portion, which fixes the PCB and 25
5the cheeabedtempealtet theashookhernsarodid t Ahecseasor 47

portion._ In any other region than the peripheral
portibh bPCRhedpen Ebe PRéiBheral edgewkRPptiAnt RE the PCB

O3 O peRHEe DY oY BLAVLALDY 2 SELewed, Bt Lho"oce

nntor and: tggecggetgot£ghcaa ggdp%%ggde% g%g?eE%eGQQnsor.
Thus, the warp in the PCB 40 that is caused by the

10 second damping member 60b can be reduced considerably.
Since each damping member is stuck on the sheet

body with the adhesive, there is no possibility of

only some of the damping members laterally slipping

during the assembly of the HDD or of some damping

15 members being laterally dislocated by a lateral

shock after completion of the HDD. Thus, a vibration

suppression effect for the PCB 40 never fails to be

obtained with use of a plurality of damping members.
The second damping members 60b, which abut

20 . against the SOC 44 and the shock sensor 47 that are

| higher than the board sufface of the PCB 40, are

lower in height than the first damping members 60a.

Therefore, the PCB 40 can be prevented from being

warped by the interposition of the second damping

25 members. Although the second damping members 60b are

lower than the first damping members 60a, moreover,

they have a damping force higher than that of the
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5 |l ocated opposite the shock sensor 47. The sensor 47
is |ocated on the peripheral edge portion of the PCB
40, and the first screwed portion for fixing the PCB
and the case bottomwall is provided near the sensor.
Thus, the warp in the PCB 40 that is caused by the 10
second danpi ng nmenber 60b can be reduced consi derably.
Since each danpi ng nmenmber is_stygk on the sheet ' body
with the adhesive,:there is no possibility of only
some of the danpi ng nenbers | aterally slipping during

'I:C)glengéll ater aéfrﬁé/l%#groca Bazorg}tlgggféf]%ogi H?%l@féﬁ

conplatd i Of t ddpes FLD. tﬂ_é"u§1d§ o’f bfgd | Ofse SUPPELS SHONdamped
effect for the PCB 40 never fails to be obtained wth

use affmidgientwlyty of danping nenbers. The second
danmpi ng ‘menbers 60b, which abut 20 agai nst the SOC 44

and the shhskdssosbbed7abbat, atke bhybkrdéhpingheembers
board surface of the PCB 40, are |ower in height than

t he ftihast cha\rmmghmlmb*exlsr@t)aon Theped 9% 2on t ELECB A0e

can be prevented from being warped by the

i nt erlipYgERTEDIPe Hecarcohel eapiPet B neabkrsl and the PCB

Altho%ﬂh the second danpi ng nenbers 60b are | ower
t han e i FRP LD \ﬁ’gbﬁ%%%’r‘soéoﬁhe n%q%ov"e}i‘erel?lﬁelyowerlng

have b ATA, |5y OnoroLheRc Aoty PL RS o,
frwnnt&ghfaéa ﬁﬁsﬁ£§EFa§ﬁelgm5§Qtb&egggpfgn accuracy of the
shook sensor on the PCB is improved. The first and
second damping members 60a and 60b are located only on
the high-stiffness portions of the PCB 40 and around
the screwed portions of the PCB. Therefore, the warp
in the PCB that is caused by the second damping member
can be lessened, so that the PCB can be prevented from

jumping out as the HDD is set in place. Since each
damping member is stuck integrally on the sheet body
with the adhesive, there is no possibility of only
some of the damping members laterally slipping during
- the assembly of the HDD or of some damping members
~being laterally dislocated by a lateral shock after
completion'of the HDD. Thus, the PCB can continually
enjoy the vibration suppression effect. |
The present invention is not limited directly
to the embodiment described above, and its components
may be embodied in modified forms without departing

from the scope or spirit of the invention. Further,



efficiently. As described above, the thick danping
menbers 5 that have a high vibration suppression
effect are interposed between the case bottomwall 11
and the PCB 40 to suppress vibration of the PCB,
thereby I owering noise fromthe HDD. For the
resulting HDD and insulation sheet, the inpact
detection accuracy of the 10_shggk sensor on the PCB
is inmproved. The first and second danpi ng nenbers 60a
and 60b are |located only on the high-stiffness

orti : Of o t . 4 i o
Por t 1 et O° R pe 437,28y b2 Mg N 5L Xy oppgining

that & spradsed PYot NeonsEREML 8200588 BBADEA donfidBt8n with
| essened, so that the PCB can be prevented from

j unpi tige ofibr@goihg &RELUBMSEE . | NFHL agRamSLEFes6@eNof the
danmpi ng nmenber is stuck integrally on the sheet body
wi t h ¢drepanidess vaccdhdilgi Sonbhpossréydbity embodiyent may
sonme of the danping nenbers laterally slipping during

520 t hee a3mEhbey. of Fohehe¢Dm e, ofosporennapragondiber o
being |aterally dislocated by a lateral shock after
conpl @ F ERrent t erebebnerhg smay hee pegnbnedoasi AAGHEYed .
enjoy the yibration supgression,effect. The %regent
i nvention FSrnB¥alPHet etn@i FREPLYT BEMPErEnHRL the

T UM ISR S S
SCOpeiﬁﬁeﬁ@ﬁ&éﬁtf§ 5Peo$QV§R5£RQr gg&tﬂg§’bé 8? any other
10 shape than a columnar one. As shown in FIG. 7, a
first damping member 60a may be formed in the shape
of a ring that extends around the.core portion 15 of
the spindle motor 13. The number of damping members
may be increased or reduced, if necessary, and their
15 material may be variously selected as required.
Further, the second damping members 60b that abut
against the electronic components on the PCB need
not be equal in thickness and may be formed having
different thicknesses corresponding to the respective
20 thicknesses of the components against which they
abut. Although the damping members are arranged on
the surface that faces the PCB of the sheet body,
furthermore, they may alternatively be provided on
the other surface or both surfaces of the sheet body.
25 - The number of magnetic disk in the HDD is not
limited to one and may be increased as required. This

invention is not limited to magnetic disk devices and



various inventions may be made by suitably conbining a
plurality of conponents described in connection with

t he foregoi ng enbodi nent. For exanple, sone of the
conponents according to the foregoi ng enbodi rent nay 5
be omtted. Furthernore, conponents according to

di fferent enbodi nents nay be conbi ned as required.

For exanple, the danping menhers of fhe insulation
sheet are expected only to be arranged independently
of one another and may be of any other 10 shape than

a col hkggabeoﬁ?csoAﬁ 5'1‘:2 kg & Flng ofne? Wil 'f‘s‘ié AMRY  such as

menber 60a nay orne in the shape of a ring that
extend§taeamnalgmed@9ﬁ@egort|on 15 of the spindle
notor 13. The nunber of -danpi ng nenbers may be

i ncreased or reduced, if necessary, and their 15

mat eri al nmay be variously sel ected as required.
Further, the second danpi ng nenbers 60b that abut

agai nst the el ectronic conponents on the PCB need not
be equal in thickness and may be forned having

di fferent thicknesses corresponding to the respective
20 thi cknesses of the conponents agai nst which they
abut. Al though the danpi ng nenbers are arranged on
the surface that faces the PCB of the sheet body,
furthernore, they may alternatively be provided on
the other surface or both surfaces of the sheet body.
25 The nunber of magnetic disk in the HDD is not
limted to one and may be increased as required. This
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invention is not limted to magnetic di sk devices and
- 16 may be also applied to any ot her disk devices,
such as optical disk devices. 17 WHAT IS CLAIMED | S:
1. An insulation sheet used in a disk device, which
conprises a case having a bottomwall, a disk- shaped
recordi ng nediumset in the case, a notor which 5 is
provided on the bottomwall andqholds and rotates the
recording medium and a printed circuit board nounted
with a plurality of electronic conponents and opposed

to an outer surface of W@ﬁbeﬁt@ghﬁﬁhb'I he

i nsul ati on sheet conprising: 10 eet “body formed of

an insul ator apd haeahad i APREE Ut O &f S18k agévice,
of the bottomwall; and a plurality of danping nenbers

providetichi sérpengest by cakeORavamet Reboytdrhavsleeta disk-
body, the danping nmenbers including a first danping

15 nesbheapedi reabedingamethemmsiedr iandhabuiddeag agatst which
the printed circuit board and a second danpi ng nenber

abut t iagpaguifdse phetbeebrtoric weddp@mshtiw lots tdred rotates
printed circuit board. 2. The insulation sheet '

accor BPRgresoEfaneh meding, wasfeian PrHé tesk sHdr Wi brprd

menber is thinner than the first danpi ng nenber.
mounte w1t£ a pTurality of éiég%ré%ic components and

opposed to an outer surface of the bottom wall, the
insulation sheet comprising:

a sheet body formed of an insulator and located
opposite the outer surface of the bottom wall; and

a plurality of damping members provided
independently of one another on the sheet body,

the damping members including a first damping
member situated near the motor and abutting against
the printed circuit board and a second damping member
abutting against the electronic components on the
printed circuit board.

2. The insulation sheet according to claim 1,
wherein the second damping member is thinner than
the first damping member.

3. The insulation sheet according to claim 1,
wherein the second damping member has a damping factor
higher than that of the first damping member.

4. The insulation sheet according to claim 1,
wherein the first and second damping members are fixed

with an adhesive to that surface of the sheet body
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3. The insul ation sheet according to claim1, wherein
t he second danpi ng nmenber has a danping factor higher
than that of the first danping nenber. 25 4. The

i nsul ati on sheet according to claim1, wherein the
first and second danpi ng nenbers are fixed wth an
adhesive to that surface of the sheet body 18 which
faces the printed circuit board;g 5. A disk device
conprising: a case having a bottomwall; a disk-shaped
recording nmediumset in the case; 5 a notor which is

pr ovigedoong 4 bes bok g?%%?%%daegrcﬂ9£dﬁo§gg.rOtates the

recordi ng medi un a circulrt board nounted with

a plurality, of gi&rtyepiceCenn BQQ&Eand opposed and
attached to an outer. surface of the bottomwall; and

10 an insuhdataee Bhethgpaovbdedmbebween the outer

surface of the bottomwall and the printed circuit

board, theaidsskashapedheetohdinggmadibmetsetiody fthienedse;
of an insulator and | ocated opposite the outer surface

15 of the ®donebarwehichndsappbuidedt pnofthgabpitigm wall and

menbers provi ded i ndependently of one another on the
sheetholtRiy2nd e EREDF nEhAeABEPEdingl BEHAYMA fir st
danmpi ng nenber situated near the notor and  abutti

agai nst  {RePpRHERACLFFEAFL PBBAACTRHA 4 o ddshd @ Pltrality
danphgg éT%%%?onic components and opposed and attached to

an outer surface of the bottom wall; and

an insulation sheet provided between the outer
surface of the bottom wall and the printed circuit
board,

the insulation sheet having a sheet body formed
of an insulator and located opposite the outer surface
of the bottom wall and a plurality of damping members
provided independently of one another on the sheet
body, the damping members including a first damping
member situated near the motor and abutting against
the printed circuit board and a second damping member
abutting_against the electronic components on. the
printed circuit board. |

6. The disk device according to claim 5, wherein
the damping members include a plurality of first
damping members situated spaced near the motor and
individually abutting against the printed circuit
board.

7. The disk device according to claim 5, wherein



20 abutting against the el ectronic conponents on the
printed circuit board. 6. The di sk device according to
claimb5, wherein the danping nenbers include a
plurality of first danping nmenbers situated spaced
near the notor and 25 individually abutting agai nst
the printed circuit board. 7. The di sk device
according to claimb5, wherein 1§9thg first danping
menber is formed in aring so as"to surround the
notor. 8. The disk device according to claimb5,

ther S, 405 0oRROREERRGESe 1S KR LTS LiXo0Lo o <o

secon anpi ng

I ndepgndentdy Eﬁe ROE.anot her on the sheet body and
abut

i ndi vidual I'y agal nst the printed circuit board.

9. The di sk, deyhgeqdsgondi/fget cebakhg, tWhenghim s, NQherein
el ectroni ¢ conponents nmounted on the printed 10

Ci r cuife bt nd)Cherdise 86N SEDNAYUEL 87 pUBYLLEEyabE 8econd
shock sensor, and the second danpi ng nenbers abut

agai rEmping gestbene whitheasenpeonddetiotndependsntily of
the shock sensor. 10. The di sk device according to

cl ai AR andhgerennthéeshéestbady srdohdddumpilagly abut
menbers are fixed wth an adhesive to that surface of

t he SHEHNSHIde T ERtedcebrendtpppardd circuit board.

9. The disk device according to claim 8, wherein
the electronic components mounted on the printed
circuit board include semiconductor devices and a
shock sensor, and the second damping members abut
against at least one of the semiconductor devices or
the shock sensor.

10. The disk device according to claim 5,
wherein the first and second damping members are
fixed with an adhesive to that surface of the sheet
body which faces the printed circuit board.

11. The disk device according to claim 5,
wherein the second damping member is thinner than
the first damping member.

12. The disk device according to claim 5,
wherein the second damping member has a damping
factor higher than that of the first damping member.

13. The disk device according to claim 5,
wherein the printed circuit board has a plurality of
screwed portions individually screwed to the bottom

wall of the case, the screwed portions including



11. The di sk device according to claim5, wherein the
second danpi ng nmenber is thinner than 20 the first
danmpi ng nmenber. 12. The di sk device according to claim
5, wherein the second danpi ng nmenber has a danpi ng
factor higher than that of the first danpi ng nmenber.
13. The di sk device according to claim5, 25 wherein
the printed circuit board has a urality of screwed
portions individually screwed to the bottom wall of
the case, the screwed portions including 20 a

plura&lb!F?£1§£QSBfS%%%@%dseg%bhﬁn oG UALD s tyated

i ndi viduall'y on”peri pheral ortrons of the

prlntﬁﬂdﬁhisubllpoaﬁdp@%@pﬁe%%@oaﬁgécb%WQQOQQron%he
situated near the first danping nenb

printed circuit board and a second screwed portion

situated near the first damping member.



