R AAFEE A Al 18 A4 3 20013 49)

Journal of the Korean Society of Precision Engineering, Vol. 18, No.4, April 2001.

*=Te HEXNTII

HEXNF?|7|8 232 7|AH A=

ol

o

g*

Mechanical Vibration of Rotating Disks
in Information Storage Devices Disks

Seung-Yop Lee*

Key Words :

Information Storage Device(’d 2.#%7]7]), Optical Disk Drive(®tl2== Zg}¢]B) Hard Disk

Drive(3tE. tl23 Zg}e] B, Vibration(ZF), Critical Speed($ #l 4- ), Flutter Speed(Z & B &%)

1. ME

AuAd 9@ ARGy 4% dHe g
ARALE 9 Ade] v& 71&3 =l gk
A8 el diFstel HEojA HER T é
HAFsHA 22 NAE HFEHEORRE %=
1% 2y HFE ol=2r7A A UA B
Aneol AALHS 873 HAoew bt A
HAA71714 digk 2EA 885 B2 Ydoy)
Hoh 2 ZdAMe tidU ARAZAN Y
A3 =gto]lHel CD ¥ DVD & X33l
tj23 =gelre I 53 7|AH AFe
g ATBI|2 o)

1957 IBM¢] %9 = vlA3 =ghelr
(Hard Disk Drive, ©]3} HDD) ¢! RAMAC (IBM 350)
< NEF olF #+ Ad F<¢ HDD & dEAH
ARAG77EA ABAGEAN ZA Josisk
o g, godd) ofF WEnjtle] A4y} 23
EAA AN E CD-RO &2 REE Fr

J\m o

mlmﬂi

<

OROEP‘L;&.

MA7WEE S| A BT R

Tel. 02-705-8638, Fax. 02-712-0799
Email sylee@ccs.sogang.ac.kr
AR AF7) e gEg AT
B8 31 Yok

= A ol]

3 ] =
#HE F2 978

19

23 =gte|re Hgo] g&8tA ofFojAnt. A
BHAZ771E 714, A2 282 A8 FF
g Zete] 7 g3 2o 87HAe A
717124 2 o= Reolruk XEd Aol
o] FoiA 1 Qe H Aol

il 60%2] AHFLEY F77} o] Rz A
HDD & 1% AFH o AAZ7712A4
HdEe] goy HIde dYT FdE& BT
71el ERHES 4% st=ri2a B FYz23
cefolrrt EHI YTt 1984 ol AA HEx=
Compact Disk (CD)7} 7N o] F2 thekst Fejo
F tx3 =dto]Brt A EH I 9T CD-ROM 9
A &% doly AFES 273t LHA
o] &35 REAFZ] 93 F4% ta3 A
Aol olFHY. nUx 9 7|EE F
A3 =golre i3zl &7+ DVD (Digital
Versatile Disk)¢} 12| e} o] 7] =715 (writable) 3
gx3ze £d& 7HASiY ©}22 CD-ROM =&
o]HojA 1WE DVD =gpolBnze] HE 75
7 ZetolB o AMES AR AFI AYA 3t

-
&

1=
L

o

A
=

g Fol7) A% 7AH EAS A5 A 22
n zayn 244 dAYES Adel Bas
g3t WA TUE % 24%E A Foaa

=gtoine] 7iAE 4% 583 Fox2z9 2
Fol the FA AFES AT



3)x] Ai18E M43

2. 3ri2a3 =z2lol29 JIAY AE

21 Fo|A3 &

ga3e) dAEEY 30% AEAN IAsE=
dtetag selolHe AAUES FUbd A
Ao} AFaFo] nAHS =
CD-ROM ©|t} DVD-ROM <& Hlo]g] HE&S =&
o]7] Y3 vy FAHA&ET e Zrl Bl AF
Hol g} HZ 39 F¢ CDROM 9 IAEE
7t 8 ul&oll A 48-52 W& o2 BlekARl FIHU} o]
2ojxl, IIUE Fu]j~3Q DVD-ROM & AHS
e AT 12ulEd AFe A5 ed
tad FALT QoM 52 vl CD-ROM 3
Hl3dth, ¢D % DVD taH9 gAEEE of
7000 pm FEZ SR =H A& vl
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Table 1 Comparison of CD, DVD and HDD

Feature CD DVD 3.5“ HDD
Storage(MB) 680 4700(one layer) 110 GB (1 2D
Disk dia.(mm) 120 120 90
Disk Thick.(mm) {1.2 1.2 (2x 0.6) 0.8
Min. pit leng. (um) {0.83 0.4 -

Laser waveleng.(nm(780 635-650

N.A. 0.45 0.6

Track pitch(um) 1.6 0.74

Track density(TPI) |16.000 34,000 30,000

Bit density(BPY) 43,000 96,000 300,000
Rotation speed(rmp|6000-9000(48X) {6000-9000 (12X) |7200/10,000
Max.Focus.Tolerang 1.0 0.5 -
Max.Track.Tolerand0.1 0.05 0.13
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Fig. 1 Mechanical parts of a typical CD/DVD-ROM
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Fig. 2 Diagram for mechanical vibrations in pick-up
System
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Fig. 3 Structure of 4-axis lens actuator (Toshiba)
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Fig. 4 Experimental natural frequency of CD/DVD
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Table 2 Comparisons of CD, DVD and HDD ©1)rb (0,2-b 0,3)-b (0,0)
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3.5”Flop
Py

43.0 12.5 0.05 360 724

I

Tomega
ZIP

|

43.0 12.5 0.05 3600 724

R A M-u.-i
? ‘. = '&M-W (0,1)f
2000-
ASMO 60 15 0.6 3560
3000 7o M,BM.-V

Rotation Speed(rpm)

f{(
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6000- 4000 AT 7 ‘
CcD 60 15 1.2 7122 A e A o

8000 e (e e .
5400- 3000 S A e e I
HDD 475 15 0.8 29050 = = -
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Frequency(Hz)

32 270 o3t clATe =g Fig. 5 Experimental natural frequency of ASMO
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