HDDUO U0 UOOoUdooodooododgn

20011 30] 2301

NMB




200000 O O 0O O O

oo ooi

JrOUO OO0 oodooogd
oot

oot oton

RNININEN

20010 301 2301

NMB




11 20000 DO OO O

200001 302400 0O O

2000 £4£CQ3
R E3,500F &

2000 %4 A
RE2150F&

1999 £CQ1
BEE2,022F5

200000 1201

[ 0 35200 [

& 3.5-inch Low-End, STB/AV/Desktop PC

() 3.5-inch High-End, Desktop PC/PC Server
T 2.5-inch Mobile

&5 3.5-inch High-End, Enterprise/Host Server

20011 30] 2301

NMB




2000000004

L HODU OO OOO OO oo oo
500,000 ’
450,000
400,000
350,000 319,451
300,000

250,000
200,000

150,000 I
100,000 l l l L. B
50,000 oo Bz B B= - B B I )

0
1997 1998 1999 2000 2001 2002 2003 2004 2005

>
—
-
c
©
>
@4
(@)
=
o
=
i
0p

bbb obnboooaaon 20010 30 230

NMB




2100000000

200000 121
0od3p2000

65F

...

199901 CQ1
0 d2,0000 O

20030
[ 1 10,0000 [

20020 CQ 4
20010 CQ 4 S nOL L

0O 0500000
000FDBO OO0 O 1,000K0 1,500K0 O O

200F
500

1,

20010 CQ 1
00300000

& 3.5-inch Low-End, STB/AV/Desktop PC

() 3.5-inch High-End, Desktop PC/PC Server
) 2.5-inch Mobile

&5 3.5-inch High-End, Enterprise/Host Server

20011 3LJ 2301

NMB




droubpoodooooooboogd

2.5-iInch Mobile HDD Track Density ~ Capacity Trends

Over 70KTPI FASPM
30GB/Platter ] DE%EE

M 56K~58KTPI,
|
Ly

CQ2 2001

GB/Platt 44KTPI,
26.7Gbpsi) January 2001

10GB/Platter .« 36KTPI,
(17.6Gbpsi) " | May 2000

6GB/Platter .« 26KTPI,
(10.8~11.6Gbpsi) July 1999

- S ROOOOOOOOL

10K 20K 30K 40K 50K 60K 70K 80K 90K 100K
Track Density [Track-Per-Inch]

=
)
=
i
o
~~
0
O
>
=
O
S
Q.
S
O

200101 30 2301

NMB




goroudooooooobooood

NRRO Radial, Hub Outer Diameter NRRO Axial, Hub Disk Seating Surface

Il

(@]
(o]
w
(s3]

o
[
(&1
4]

D
(o0}
(9}
NRRO Axial, Hub Disk Se

|

c>|||
jn
W
o1
o
[
(o)}
N
Surface [um]
o)
o)
a
©
o
Q
O
8y

NRRO Radial, Hub O.D. [um

=

0.009
Avg. Std. (o) Avg. Std. (o)

HEEt Pla_'tter Sz, 20EE P SlielEy 10GB / Platter Spindle, 20GB / Platter Spindle,
April 2000 January 2001 April 2000 January 2001

Avg. Std. (o) Avg. Std. (o)

00000000 (e 20mm)000000NRRO 0000000000000 0O0OOOOOONRRO

NRRO Axial, ¢ 65mm Disk Surface

o
()
o
ey

o
IS
o
a

o
n
©
K

RO(D O00)0O000O0
10000000000

ol
ity
]
ta]

Avg. Std. (o) Avg. Std. (o)

NRRO Axial,65mm Disk Surface
Surface [um]

10GB / Platter Spindle, 20GB / Platter Spindle,
April 2000 January 2001

25000 0000000000000000000O00O0NRRO
20010 301 2301

NMB




goroudooooooobooood

ROUOOOOOOOOO O O O

RO Bearing
(Ceramic Ball)

2 Bearing

RO Bearing 45%

cel Ball
200001300240 00 O

RO-

Bearin Discret
5104 . Blesgrriige 200000 12[1
0035200 0

2000 CQ3

A E3,500F &
200101 31 2301

NMB




goboogooodn

Jobootbotdddob o odod

EREEEENIN

BEElE 3scoo0oooooHDDD

DO00oooo
ERERERNE 3500000000HDDO alaln

EREpEEN 2950111 HDDO

Joodbodooidooo oD o
oo oootoin oo

20011 30] 2301

NMB




goboogooodn

Jodoooodooodne

EREENENENANENIN N
L] [ 200101401 00 [

50000 ([ [0  ====gp 10000 00

Jooodtoosotnioon o i

JUouootd O3otbodoodo200 00000 0300 Ui

oot oodnd
oooobooono b oo oo o

20011 30] 2301

NMB




goboogooodn

Minebea Thai Ltd.

New Facility for HDD Spindle Motor & Fluid Dynamic Bearing
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An Example of
Single-Plate FDB motor
for 3.5inch Low-End,
STB/AV/Desktop PC
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An Example of

Single-Plate FDB motor
for 3.5inch Low-End,
STB/AV/Desktop PC
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Precision Motors Deutsche Minebea GmbH “PMDM”
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