1/18




2/18

Forming glass into
disk-like shape

v

Adjusting
thickness

v

Forming
inside hole

v

Chamfering

v

Edge polishing

v

Chemical
strengthening

v

Surface polishing

v

Cleaning

v

Evaluating

FIG. 2



3/18

Measuring profile of
shape of inside hole

v

Calculating
least-square-
approximated circle
and its center

v

Obtaining
differences R

v

Calculating histogram

204
LN\~

v

Calculating Sk/Ku

L\~ 205

v

Determining disk
balance/TMR
charac’_tefistics

- 206

v
[End]

FIG. 3



m..@
{9

™
~

3
3

FIG. 4C



5/18

Anderson-Darling Nomality Test
A-Squared 27.74

P-Value < 0.005
Mean 2,8459
StDev 1.1480
Variance 1.3179
Skewness -0.198657
Kurtosis -0.946058
N 3600
Minimum 0.0000
1st Quartile 1.8800
Median 2.9400

3rd Quartile 3.8200
Maximum 5.1600

95% Confidence Interval for Mean

2.8084 2.5834
95% Confidence Interval for Mediar]
2.8800 2.9800
. . 95% Confidence Interval for StDev
95% Confldeqce Intervals 1.1221 11751
Mean_.qls,.., : & ‘ ; ........;-..._.._.._.-....._..... .......?.....‘..._..,- _.u.,.‘...i
Median 3~ o e e e e ~¢:~~-—~ e ® ~
2,80 28 2.90 295 3.00

51
55
53 ? 5?7
LDV FFT —»

DAD: Disk Axial Displacement

PES: Position Error Signal
1 I
VCM SERVO FFT —»

FIG. 6




Axial Displacement 3s

Axial Displacement 3s

Axial Displacement 3s

6/18

Relationship between Sk

0.300 and Axial Displacement 3s

0.250 e v d
0.200 \ /
0.150 \ ]
0.100 | /
o050 | ’
0.000 m

\ PN N o O P D

Skewness Sk

FIG. 7

Relationship between Ku
0.200 and Axial Displacement 3s

0.180 QY /’
0.160 v 7
0.140 X 7
0.120 \ 7
0.100 X 4
0.080 ‘ f
0.060 ~/
0.040 \K /
0.020
0.000 Frrrrr et esesssesetseseeed
8 8RS E8BIISELITRIIB S
® NN« - OO0 0 g v v o gogo®
Kurtosis Ku
Relationship between Rrms
0.100 and Axial Displacement 3s
0.090
0.080
0.070
0.060
0.050
0.040
0.030 1«
0020 [ ~Se AN T ——
0.010
0.000 T T 1 1 1 EH ¥ { ] ¥ i 1 4 1] ] T 1 )
N ) Q & ® O & & Q
WO ,LQ o W& O PRSI \Qc



7/18

FIG. 10C



8/18

Forming glassinto [~ _ 101
disk-like shape
v
Adjusting L\~ 102
thickness
Forming 103
inside hole
! 104
Chamfering N\
105
Edge polishing |~ "~
Chemical L ~\_~ 106
strengthening
Surface polishing |~ "~ 107
Cleaning -\~ 108
v
Evaluating -\~ 109

FIG. 11



9/18

Measuring profiles
of outer and inner
circumferences

Calculating least-
square-approximated
circles of outer and
inner circumferences
and their centers

v

Obtaining differences
R for outer and inner
circumferential
profiles

v

Calculating histogram

v

Calculating Sk

v

Measuring
concentricity

v

Measuring amend-
ment concentricity

v

Determining disk
balance/TMR

characteristics

v

| e

FIG. 12




10/18

FIG.

Rn
L

FIG. 13C



11/18

Anderson-Darling Normality Test
""'";""'”;’""”IT"““";'""”";"“”";“:";’"”“”}"”";"””’{"" """" A-Squared 21.83
i i i i { R | I t ! P-Value < 0.005
1 1 H H N H H
1 { i p N ; § Mean 3.6162
SR S A L | L AL S StDev 1.1163
! : ! NT ! ' ! Variance 1.2461
H ] i | H 1 Skewness  -0.414592
; ' : : ' Kurtosis  -0.399710
R L e NS DUV VNS SR S N 3600
i 1 § i H
] ! i | t i Minimum 0.0000
- - 1stQuartile  2.8200
! i D | ) i f Median 3.7800
N 0 N " d 3rd Quartile  4.4400
! 0 ! 2 3 4 § Maximum ___ 6.2000
; : ; ; 95% Confidence Interval for Mean
s — T 1 s 3.5797 3.6527
- - - : 95% Confidence interval for Mediar,
3.7200 3.8200
. 95% Confidence Interval for StDev
95% Confidence Intervals 1.0911 1.1427
Mean| ~———o— - L
| ! ! { :
Mediang- — = w b o o e o m - : * fom e
3.60 3.65 3.70 3.75 3.80 3.85
51
55 57
53 2 2
LDV FFT —»

DAD: Disk Axial Displacement

PES: Position Error Signal

VCM SERVO FFT —»

FIG. 15



Sk p

Axial Displacement 3s

12/18

If Sk values of

_ 8 ID and OD are W If Sk values of = N
0 (© plus and minus, they I B ID and OD
S5 are cancelled so that ! SNSRI
) TMR characteristics B TMR characteristics 4
o® are less affected. | . are degraded. 4
25 0 = H
c = - TN ! If Sk values of
zQ r- If Sk values of - | ID and OD are
2 g ID and OD are i plus and minus, they
N o , SUBUTIDCNEREEY (| are cancelled so that
gt~ WULLSHEEREURERY |\ TMR characteristics
o A are degraded. 4 H are less affected.
L RS |
O
(Skewness of outer
circumferential surface)
— :AC
(Concentricity and Sk
taken into consideration)
------ :C
(Concentricity
for reference)

Cand AC

FIG. 17



Axial Displacement 3s

13/18

Relationship between A or AC and
0.700 . .
Axial Displacement 3s
0.600 /-
0.500 ——C /
—AC /
0.400
0.300 /

P S PSS w@@y% PSSP P
CorAC

FIG. 18

o
Q’@%u q;b Q;l, ga <




14/18

FIG. 19A

FIG. 19C



15/18

Forming glass into
disk-like shape

v

Adjusting
thickness

v

Forming
inside hole

v

Chamfering

v

Edge polishing

v

Chemical
strengthening

v

Surface polishing

v

Cleaning

v

Evaluating

FIG. 20



16/18

Obtaining 201
thickness data e

v

Calculating M-value "\~ 202

v

Determining disk 203
balance/TMR N\
characteristics

v

[End]

FIG. 21

FIG. 22



17/18

t ‘/ Atn
\ v At /
’ \/>/ E
r1 rnl ri
n
M= 2 A2 Al
i=0
FIG. 23
51
55 57
53 ? ?
LDV FFT |—»

DAD: Disk Axial Displacement

|
I ‘\
4
/]
\.' PES: Position Error Signal
1 '
VCM SERVO FFT >

FIG. 24




18/18

Relationship between M-value

0.300 . .
and Axial Displacement 3s
/1]
Ly
E 0200
Q
=
(1]
(3]
&
Q.
]
o
E 0.100
0-000 T T v € T L} T T T T T L} L} 13 T T + 3 T a4 1
O O O ) O O O o

M x10° (mm®)

FIG. 25




