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(57) Abstract: In a large capacity optical disc system with
a constraint length of 5 or more, the circuit size increases
exponentially in accordance with increases in the con-
straint length of a PRML system when determining the
matching of a binarized bit array to predetermined evalua-
tion bit arrays and calculating the Euclidean distances to
evaluate the quality of a readout signal. Disclosed is an ef-
ficient and highly reliable method of evaluating readout
signals and an optical disc device using the same, wherein,
when the number of continuous 2Ts included in a prede-
termined evaluation bit array is i, the evaluation bit array
is considered to be divided into a main bit array with a
length of (5 + 2i) and two sub bit arrays at its two ends.
Processing for determination of whether predetermined
evaluation bit arrays are included in the binarized bit array
is reduced to determination of whether the main bit arrays
match. Due to this, increase in circuit size is avoided. At
the same time, the size of the evaluation summing circuit
can be reduced by separating, by each main bit array, the
calculation results of the Euclidean distances of the read-
out signal to a target signal which corresponds to the eval-
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1) THAHAEEY FIIERD &,

Thd_ &,

M E T EHEEESOITESE,
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(5 RIB4]

i paps
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[E1]
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" Binary
sgmal ol spc P ?g - Viterbi dafa _»
3 33 32 l | 31
. W \\ L A
;,% % ED 12 Main

“ Difference p&— Bit Array jd——1] _, l
Bit Detector
Calcalator Generator -
53 AADQO11AA 00011
AADOT11AA 0001100
BB11100BB 000110011
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36\ 35
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[E2]
No. Pattern A Pattern B i?:::::: gi:::f
1] 000001100 000011100 14 1
2{ 000001110 000011110 14 1
3{ 000001111 000011111 14 1
4] 100001100 100011100 14 1
17} 111110001 111100001 14 1
18] 111110011 111100011 14 1
19] 00000110000 00001100000 12 2
20{ 00000110001 00001100001 12 2
21| 00000110011 00001100011 12 2
22| 10000110000 10001100000 12 2
35( 11111001110 11110011110 12 2
36| 11111001111 111110011111 12 2
37/ 0000011001100 0000110011100 12 3
38| 0000011001110 0000110011110 12 3
39| 0000011001111 0000110011111 12 3
40| 1000011001100 1000011001100 12 3
53| 1111100110001 1111001100001 12 3
54[ 1111100110011 1111001100011 12 3
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[E3]

No. Pattern A Pattern B 2?;1::::: 2?;:::5
1] 00000011000 00000111000 28 T
2| 00000011001 00000111001 28 1
3 00000011100 00000111100 28 1

4] 00000011110 00000111110 28 1
48| 11111000110 11110000110 28 1
50] 11111000111 11110000111 28 1
511 0000001100000 0000011000000 20 2
52| 0000001100001 0000011000001 20 2
53| 0000001100011 0000011000011 20 2
54| 0000001100110 0000011000110 20 2
99| 1111100111110 1111110011110 20 2

100| 1111100111111 1111110011111 20 2

101{ 000000110011000 000001100111000 20 3

102{ 000000110011001 000001100111001 20 3

103| 000000110011100 000001110111100 20 3

104] 000000110011110 000001100111110 20 3

148] 111110011000110 111110001100110 20 3

150] 111110011000111 111110001100111 20 3
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=Ly
o
S 16000 ;
:&'ﬁ 14000 |- MWZT POUﬂtS
8 —8—N2T=0 &
o | —&— N2T=1 A
§ 10000 O N2 T=2 //
o 8000 = N2T=3 _ A F
3 6000 N2T=4 /7//&
5 _ A
° —8— N2T=5
,é 4000 —O— N2T=6 —
2 2000 T e Y .
0 2 4 6 8 10
Constrained length of PRML decoders
[EZ5]
‘ Gontinuous 27T count and mode name
Constrained = i=1 =2 =3 i=4 =5 j=
length 1 (edge) | (2T1) | (2T2) | (2T3) | (2T4) | (2T5) | (2T6)
16| 32 48 64 80 96| 112
36 72 108 144 180 216 252

10| 200 300| 400| 500/ 600| 700
256 | 512| 768| 1024| 1280 1536 | 1792
676 | 1352 2028| 2704 | 23380| 4056 | 4732
1764 | 3528 | 6202| 7056 | 8820 | 10584 | 12348

0 {00 i [ |
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(6]
Constrained length=4, PR(C0,C1,C1,C0)
No. Pattern A Pattern B Et:zc;iidian Hjamming
Distance Distance
1-4| AQOO1TA AQO111B 10 1
5-8| A111004 A110005 10 1
o~12| AD0O1100A AQ011000B 12 2
13-16| A1110011A A1100111B 12 2
17-20] AQ0O110011A A001100111B 14 3
21-24 A111001100A A1100110008 14 3
A= or i
B=0orl
[E7]
Constrained length=5, PR(C0,01,02,01,00)
No. Pattern A Pattern B gﬁ:z g‘;’;‘f::‘;f
1-9| AADOOT1AA ARODTT1AA 14 i
10~18| BR111008B BB11000BB 14 1
19-27] AAQOO1100BB AAOQ11000BR 12 2
28-36| BR1110011AA BB1100111AA 12 2
37-45! AADOOT10011AA AAODT100111AA 12 3
46-54| BB111001100BB BB110011000BB 12 3
AA=00, 10 or 11
BB=00, 01, or 11
[E8]
Constrained length=6, PR(C0,01,C2.C1.C0)
No. Pattern A Pattern B i?::;iiz ;?:;:::j
1~25| AAAGOO11BBB AAAQO111BBB 28 1
26-50| CCC1110000C £CG11000600 28 1
51-75| AAADDO1100GCC AAAQO11000GCE 20 2
76-100 DOD1110011BBB DDD11001118BB 20 2
101-125| AAADOO110011BBB AAAD01100111BBB 20 3
126-150] CCC111001100CCC C6C1100110000C0 20 3
AAA=000, 011, 100, 110, or 111
BBB=000, 001, 100, 110, or 111
£CC=000, 001, 011, 110, or 111
DDD=000, 001, 011, 100, or 111




6/37

WO 2010/090136 PCT/JP2010/051229
[E9]
.o Generation Method for
Wain Bit Array Secondary Likelihood Bit Array o
. S Ng
(1) No. of | (®Bit Inversion] (HPosition of | MNa™ Distance
No. | Most Likelihood |Secondary Mask Bit Inversion
Like!ihood
1-1 [00011 1-2
-2 {00111 1~1
00100 3 0 1
1-3 |11100 1-4
1-4 |11000 1-3
2-1 10001100 2-2
2-2 10011000 91
3 Ti1o01 2 0010100 3.5 1 2
2-4 [1100111 2-3
3~1 0007110011 3-2
32 0000t > 001010100 35,7 2 3
3-3 1111001100 3-4 ‘
3-4 1110011000 3-3
4-1 00011001100 4-2
4-2 100110011000 4-1
00101010100 3.5,7,9 3 4
4-3 111100110011 44
4-4 11001100111 4-3
5-1 10001100110011 5-2
572 [00T10011001 1 o1 0010101010100  |3.5,7,9, 11 4 5
5-3 1110011601100 5-4 B
5-4 (1100110011000 5-3
6-1 1000110011001100 6-2
6-2 0011001001100 il 001010101010160 |3,5,7,9, 11,13 5 §
6-3 1111001100110011 6-4 o '
8-4 |110011001100111 6-3

(*)Nyp: Continuous 2T count,



7137

WO 2010/090136 PCT/JP2010/051229
[E10]
Step-1 Detect Main Bit Array Detegfg&gi"fw
/\/ { =0,1,2,.. ]
Binary Data ...001100111 11000111...
Same

Main Bit Arrays { 11100

Step-2 Pickup Bit Array for Euclidian Distance Calculations

Binary Data ...001100111100011]11j000111...

i Pickup
Bit Array-1 '1110001131 N: Constrained
Most Likelihood Bit Array | N Length
T length=""  i=0,1,2,..
(2N-1)+2i

Step-3 Prepare Secondary Most Likelihood Bit Array

Bit Array-1 [LI00011[T]«— 1st

Con |

Exchange Main Bit Array
Calculate | from 00011 to 00111
Euclidian - —
Distances | Bit Array-2  [LI0011111j« 2nd
| (Secondary Likelihood Bit Array)
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[E11]
Binary data stream

PRML | . $Soo011i0o...
Decoder A
R Euclidian
Main-Bit Distance
Array Calculator
Compare
00011 < 00011
00111 Readout Bit Array =  [1100011106]. 00111
11100 27 BIT Array = [110011110].] 11100
11100 : > 11100
If one of Main-Bits is matched,
then make patterns and transfer
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[E912]
Main Bit Array Gensration Method Main Bit Array
No. Main Bit Array A;?p!y . Full Bit inversion [Bit Inversion Mask
Bit Inversion Mask
-1 100011 - | -
1-2 {00111 ves (1-1) - 00100
-3 {11100 - yes (1-1) {(position 3
1-4 {11000 - yes (1-2)
2-1 10001100 - -
2-2 10011000 yes {2-1) - 0010100
23 11110017 | - yes (2-1) {position 3, 5)
2-4 11100111 - yes (2-2)
3-1 000110011 - -
3-2 001100111 yes (3-1) - 001010100
3-3 1111001100 - yes (3~1) {position 3, 5, 7}
3-4 {110011000 - yes (3-2)
4-1 100011001100 ' - -
“4-2 {00110011000 yes (4-1) - 00101010100
4-3 11100110011 - yes (4-1) (position 3. 5. 7. O)
4-4  |11001100111 | - yes (4-2)
51 1000116011001 - -
52 |0011001100111 ves (5-1) - 0010101010100
5-3 1110011001100 - yos (G-) | eeition 3.5 7.9
-4 |1100110011000 - yes (5-2)
6-1 |000110011001100 - -
6-2 |001100110011000 ves (6-1) - 001010101016100
6-3_|111001100110011 - e 6D T
6-4 1100110011001 - ves (7-2)




WO 2010/090136

[E13]

10/37

PCT/JP2010/051229

Detection Window
{ width=5+2N,; }

Binary Data Nyp=0,1,2,..

@@H%Hll 1806111
Bitwise XOR result

Main Bit Arra (

Group 1 Y 00000 then match “1-1”
00011/ —> 100011 1111 | then match “1-3”

: else | then not match

/\/ 00111 | Bitwise XOR result

Bitwise inversion
with mask “00100”

[E14]

Binary Data
..0011001111

r

00000

1111
else

then match “1-2”
then match “1-4”
then not match

Detection Window
{ width=5+2N,; }

N,=0,1,2,..
0001111006111...

p
bitl.2

00] -~

~

bitR2

11
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[E15]
¥ain Bit Array Judement of Binary Data with Detection Window
. Detection | Left 2 bits |Right 2 bits
No. | Wain Bit Array | = on (bitl2) (bitR2) Result
-1 100011 00 1 Match to Main Bit
=2 100111 00 11 Array 1-1 or 1-2
Shits
1-3 111100 11 00 Match to Main Bit
-4 111000 " 00 Array 1-3 or 1-4
2-1 10001100 00 00 Gandidate of Main Bit
2-2 10011000 o 00 00 Array 2-1 ar 2-2
its -
2-3 11110011 it 11 Candidate of Main Bit
-4 oo 11 1 Array 2-3 or 2-4
3-1_]000110011 0o 1 Candidate of Main Bit
3-2 1001100111 obit 00 11 Array 3-1 or 3-2
3-3 1111001100 11 00 Gandidate of Main Bit
3-4  [110011000 1 00 Array 3-3 or 3-4
4-1 00011001100 _ 00 00 Candidate of Main Bit
4-2 100110011000 bic 00 00 Array 4-1 or 4-2
DTS "
4-3 |11100110011 11 11 Candidate of Main Bit
-4 111001100111 1 11 Array 4-3 or 4-4
5-1_[0001100T1001 00 1 Candidate of Main Bit
52 (0011001100111 3bit 00 1 Array 5~1 or 5-2
s -
5-3 3?10011(_)&1%(’}0 11 00 Candidate of Main Bit
5-4 1100110011000 11 00 Array 5-3 or 5-4
6~1  |0C0110011001100 00 00 Candidate of Main Bit
6-2 1001100110011000 iBbit 00 00 Array 6-1 or 6-2
" ILH
6-3 1111001100110011 11 i1 Candidate of Main Bit
§-4 |110011001100111 1 11 Array 6-3 or 8-4
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Detection Secondary Group . . .
G;zu" Main Bit Array | Likelihood |ldentification ng;if” E;f:t‘jﬂiﬂ ;aﬁ'ffe
" {(Most Likelihood) [Main Bit Array Method
1-1 110 X=0
1y | O0KTI 00X11 g |
3 Py Shits 14 1
14 11X00 11X00 1-4:X=0
2-1 2-1:X=0
sy | 00K1Y00 00X1Y00 924t |
>3 23 X1 Tbits 12 2
24 1ixoys 11X0Y11 9-4:%=0
g:; 00X1Y0011 00X1Y001 1 z:;ff?
3 ; 3:x~% 9bits 12 3
-4 11X0Y1100 11X0Y1100 3-4:%=0
Group Identification Bits
Y= ori
Y=hit inversion of “X”
[E17]
Group Detection Secondary Griﬁup Detection| Euclidian | Hammin
Ha Main Bit Array Likelihood | ldentification Window Distance Distancge
" 1{Most Likelihcod) {Main Bit Array Method
1-1 1~1:¥=0, a=0
1-2 1-2: %=1, a=0 .
13 aaXbb aa¥bh {-3:X=1, a1 Bhits 14 1
-4 T4 X=0, a=1
2-1 2-1:%=0, a=0
2-2 _ 2-2:X=1, a=0 .
5.3 | aakaYaa aaYaXaa 9e3 %=1, 821 Thits 12 2
2-4 24 %=0, a=1
31 3-1:X=0, a=0
3-2 3-2:X=1, a=0 .
33 aa¥bYaahb aafhXaabh 3-3:%=1 a=1 Shits 12 3
3-4 3-4:%=0, a=1

Group Identification Bits

X=0 or 1

Y=bit inversion of “X”

Group Identification Sub Bits

a0 or i

b=hit inversion of “a”

Secondly Likelihood Main Bit Array
Exchange X and Y in the Detected Main Bit Array.
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[E18]
Main Bit Array Group 1

Detected Main Bit Array Secondary Likelihood
(Most Likelihood) Main Bit Army

——————————————————————————————————————————

00011 \@ /00011
00111]— \! 00111

1110 !\}ﬁ/a;» 11100
11000 /U\ 11000

..........................................

Reference Rule
with Left/Right Shift

Main Bit Array Group 2
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[19]
Main Bit Array Group 1

Detected Main Bit Array Secondary Likelihood
(Most Likelihood) Main Bit Array

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

00011 f\ _, fooot1] |
00111} » [00111

- [11100— > [11100] |

- [{1000— \J{M/ﬁ\j\* 11000 |
Bitwise inversion
with mask “00100”

Main Bit Array Group 2
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[E120]
Main Bit Array Group 1

Detected Main Bit Array Secondary Likelihood
(Most Likelihood) Main Bit Array

—————————————————————

mmmmmmmmmmmmmmmmmmmmm

Based on Bitwise
Cyclic Rotation

@W*@Tuwm

Cyclic Rotation te Right Exchange Both Side Bits
with Original

Main Bit Array Group 2
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Ste!)-l Detect Maiu Bit A!THY Betection Window

Binary Data ...001100111100011)11000111...

When a checking bit array
is same as a Main Bit Array,
proceeds to next step.

v
Step-2 Pickup Bit Array for Euclidian Distance Calculations

Binary Data ...00110011110001111600111...

/\/ Piéimp

Bit Array-1 and proceeds to next step.
Most Likelihood Bit Array

Step-3 Prepare Secondary Most Likelihood Bit Array
110001111 «— 1st
i Exchange Main Bit Array

TI0011 1)1« 2nd
Step-4 Run Length Limitation Check
110001111
Run Length Limitation | 101 =
Checking Bit Arrays | 1§ guap |
Calculate All bit:v:fise XOR results are not

Euclidian <:::l “000” and “1117,
Distances then proceeds to next step.
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Constrained length=5, PR{C0.G1,62.C1.C0)
. Main Bit . . .

Group Eﬁaiuat;on {nvers ion Eugizdéan Hgmmgng ’Sh:f? Edge/Mark

No. Bit Array Hask Digtance | Distance |Dirvection

-1 | AADOO11AA 00100 14 1 Left Leading Fdgze

-2 | AADOT11AA 00160 24_ 1 | Right Leading £¢ga

-3 | BB11100BB 00100 14 1 Left {Tra E_i i_ng Edee

-4 | BB11000BRB 00100 14 i Right {Trailing Edge

2-1 | A0OOT100BB | 0010100 12 2| Left Mark

2-2 | AADO110008B 0010100 12 2 Right Mark

2-3 | BB1110011AA 0010100 12 | 2 Left Space

2~4 1 BB1100T11AA 0010100 12 . Right Space

3-1 1 AADOOTICO11AA | 001010100 12 3 Left Leading Edge

3-2 | AADOTIOOTTIAA 1 001010100 12 3 Right |Lleading Edge

3-3 | BBI11001100BB | 001010100 12 3 left |Trailing Edge

3-4 3811901?_6@088 001016100 12 3 Right |{Trailing Edge
AA=00, 10 or 11
BB=00, 01, or 11

[E23]

1
Leading edge \;f

i

P2

Recording mark
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[E124A]
= 3
e .l
» 2 ]
£ 1
= .
0 0.5 1 1.5 2
(ED(F.W>-ED(TW)/ED(T.F)
SNR = 22dB
[E24B]
. 3[Edge {LeRTel) Edge (Lel TeR)
% - : er’)i‘.: ?-lii};:‘ ’
% 2] 2T(2) w % j y - 2T(D
P 1  (LeR,Tel) ; e
3 AN A 2T(2) (Lel, TeR)
© 0 LN |
0 05 1 1.5 2
(ED(F W~ED(T WO/ED(T.F)
Offset = 0.02/Spp
[E24C]
= 3
=
< 2
E 1
o]
0 05 i 15 2

(ED(F WrED(TW))/ED(T.F)
Phase Shift = 0.10/T
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[E25]

SbER

1

10 }
10-2
0 |
1074}
10-5 |
10|

1077

10-8
1

Simulation: Blu—ray Disc 33GB/layer
PR(1,2,2,2,1)

Detect Pattern : 36 x 3

Calculation Circuit : 36 x 3

{b} Offset —

3

E

3hase Sh’rft

¥ it
‘ i)

- LB

0°F 107 10° 105 104 10° 10Z 104 1

bit error rate
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Simulation: Biu—ray Disc 33GB/layer
PR(1,2,2,2,1)
Detect Pattern : 36 x 3

Calculation Circuit : 2 x 3 (mark and space size)

s

10 |

102

103§

10 107 10° 10° 10+ 10° 102 107 1

bit error rate
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[E27]
Simulation: Blu—ray Disc 33GB/layer
PR(1,2,2,2,1)
Detect Pattern : 36 x 3
Calculation Circuit : 18 x 3

107 (c) Phase Shift

SbER

10% 107 10° 10° 10 100 10C 107 1

bit error rate
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Simulation: Blu-ray Disc 33GB/layer
PR(1,2,2,2,1)
Detect Pattern : 4 x 3

.- Calculation Circuit : 4 x 3 (4 main bit array [__2_33 =1

102 § %

102 | .(c) Phase Shift

1o+ | \

10° |

10°¢ | o

107 | Jé“‘;m

108 [Z

10® 107 106 105 10+ 10° 102 107 1

bit error rate
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[E29]
Pattern Number: 36x3

10} Simulation: Blu—ray Disc 33GB/layer Density

SbER
1
N
-]
™
\iJ
e
=
2

10-5}
10-5}

107¢ 27(2)

B e -
15 17 19 21 23 25
SNR (dB)
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Constrained length=5, PR(C0.01,02,C1,C0)
Main Bit L ) ,
Group Evaluation Bit Array Inversion E“,G“dmn H.ammg .Smf? Fdge/Mark
No, Mask Distance |Distance ] Direction
1-1 | AADOOT1AA Left | L-Edge
1~2 JAAQOILIAA Right L ~Edge
00100 14 1 -
-3 [BB11100BR | Left T~Edge
-4 (BB ﬁggﬁﬁ Right T-Edge
-1 _AAQQGHOOBB Left Bark
2-2_|AAQO110008B 001010 0 ) Right | Wark
2-3 |BBITIOO1IAM Left | Space
2-4 IBB1100111AA Right Space
3-_1 AA(}(}_Q? 10011AA _ Left | ~Edge
3-2 |AADD1 1 ight {~Ed
Qﬁ 100111AA | 001010100 0 3 Righ Edge
33 BS’IHGG?EOQEB Left T_M_Edga _
3-4 1BB11001I000BB Right T-Fdge
4-1 1AADOD11001100BB Left Kark
4-2 1AADOTIO011000 Right ark
AAO01 1001100055 00101010100 12 4 £ a
4~3 {BR11100110011AA Left Space
4-4 |BB11001100111AA Right Space
51 1AADDDTIOOTI0011AA Laft | ~Edge
5-2 1AAQQ11001100111AA Right L-Edge
e 0010101010100 12 5
5-3 BR11100110G1100EB Left T~Edze
5-4 1BB1160110011000RB Right T-Edge
-1 1AADOCT1O011001100RB {eft Mark
6-2 1AADGTI001100110008R Right Bark
1100088 | 0101010101010 | 12 § £ al
6-3 IBBI1I0OT100110011AA Left Space
6-4 |BB110011001100111AA Right Space
AA=00, 10 or 11

BB=00, 01, or 11
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[E31]
1000

. " e——

8) Pattern (36 x N,7), Calculation (8 x Nyy)
i =

100

(2) Pattern (36 x 3), Caloulation (8 x N,;)

(4) Pattern (4 x N,;), Calculation (4 x N,.)—

Estimation Error (SbER-ber)/ber
o

¢ L
l \CL £ oS
1 S S SR S
X = + +
. _
N -
1)Pa {36 xN;7)Baloulation (36 xN;7)

0.1

2T Count N,
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Constrained length=5, PR(C0,01,02,C1,60)
Main Bit s ) .
Group Evaluation Bit Array (nvers ion Ez.:‘cl;dsan Hlamm;ng 'S-htf%i
No. Digtance [Distance! Direction
Mask
AADCD11AA
L T Left
A1 00100 14 1
2l oo Figt
AAGOO1100BB
21 88111001144 0010100 &2 ) Left
)y |MAOU1100088 — Riaht
BB1100111AA &
AADOOT1GOT1AA
31 8511100110088 Lett
; 001010100 12 3
3- AAQOT100111AA Right
BB1100110008B &
AA=D0, 10 or 11

BB=00, 01, or 11
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[E33]

SbER

107}
102}
109}
104}
105
107
107}

10_8.@& ‘ N . " - ) ) W I |
108 107 10°¢ 105 107+ 1093 102 107 1

Simulation: Blu~ray Disc 33GB/layer
PR(1,2,2,2,1)

Detect Pattern : 4 x 3

Calculation Circuit : 2 x3 (L/R)

E

(b)
\

(c) Phase Shi

o A (’a) SNR

bit error rate
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Constrained length=5, PR(C0,C1,02,81,C0)
Hain Bit - .
Group Evaluation Bit Array Inversion Eu’chd:an Hkamming Edge/Mark
No. Distance |Distance
Nagk
AAQOOTTAA
1-1 e L-Edge
AAQO111AA
BB11100B8 00100 1 %
13 1881100088 T-Edge
AADDO1100BE
9-1 - Nark
0011000
M D008S 0010100 12 2
) |BBLLIOOITAA Soace
BB1100111AA P
AAQOOTI0011AA
3-1 T L-Edgs
100
ggww——i’fjw:;g: 001010100 12 3
3 1 o811001100088 T-Edee
AA=00, 10 or 11

88=00, 01, or 11
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[E35]

SbER

Simulation: Blu~ray Disc 33GB/layer
PR(1,222,1)

Detect Pattern : 4 x 3

Calculation Circuit: 2 x3 (L/T

(c) Phase Shift

0% 107 100 10° 10%¢ 109 102 107 1

bit error rate
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Constrained langth=5, PR(C0,01,02,01,C0)
Main Bit . .
Group Evaluation Bit Array Inversion Eu’ctidlan H'ammmg Direction
No. i Distance [Distance
ask
1-1 AAQODTTAA Yark
BB11000BB 00100 " 1 Large
1-9 AADD111AA Space
BB11100BB Large
2 AAQOG11008B Mark
BB1100111AA 3010100 1 ) Large
99 AADOT1000BB o Space
BB1110011AA Large
31 AADQOTI0CTTAA Mark
BR110011000BB Large
001010100 12 3
) AADD1100111AA Space
BB111001100BB Large

AA=00, 10 or 11
BB=00, 01, or 11
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[E37]

Experiment: Blu—ray Disc 33GB/layer
PR(1,2,2,2,1)

Detect Pattern : 4 x 3

Calculation Circuit : 4 x 3 (L/R, L/T)

* B-tilt ®WR-tilt (2T shift) * AF “SA XPw ® Tan-tilt

{etl 7

le—1

le-2

1e~3

SbER

te-4

te-5

1e—8

te—~7 ~

fe—f 7 : : ;
a8 te~7 to-6 te—5§ te~4 1e~3 le-2 te~1 Te+(

bit error rate
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[E38]
Experiment: Blu—ray Disc 33GB/layer
PR(1,2,2,2,1)
Detect Pattern : 4 x 3
Calculation Circuit: 2 x 3 (L/R)

® R-titt B R-ile (27 shift) -~ AF *“ SA XPw ® Tan-tilt

1et0

e~}

je-2

1e~3

SbER

1e—4 - e A :

fe-5 _ o

le—6

le—?

te~§ - '
1e-8 te~7 fe~§ 1e~5 {4 fe~3 1e~2 1e—1 TetD

bit error rate
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[E139]
Experiment: Blu-ray Disc 33GB/layer
PR(1,2,2,2,1)
Detect Pattern : 4 x 3
Calculation Circuit : 2x3 (L/T)

* R-tilt B R-tilt (2T shift) © AF * SA XPw ® Tan-tilt

140

Te~1

te-2

1e~3

SbER
L

le-5 a— o
_ <l X

' *i *

3 .i i

Te—6

1e~7 ;

13—8‘§ ' : : S . ; ;
ie—8 1e—7 1e—8 te~5 le—4 {3 1e~2 te—1i 1e+0

bit error rate
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[E140]
Experiment: Blu—ray Disc 33GB/layer
PR(1,2,2.2,1)
Detect Pattem : 4 x 3
Calculation Circuit: 4 x 3 (L/R. L/T)

® D-tilt B R-tilt (2T shift) -~ AF * A X Pw ® Tan-tilt (Iso)

25

%
on

S 15 m‘%ﬁ ;
g ! m !
° . N%ﬁ .
| (YL .

iO .{ ......... ‘ i

g+ e S S
1e—B te-7 le—6 le~b 1e—-4 1e-3 ie—2 {e~1 1e+0

bit error rate
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[E041]

Experiment: Blu—ray Disc 33GB/layer
PR(1,2,2,2,1)

Detect Pattern: 4 x 7

Calculation Circuit: 4 x 7 (L/R L/T)

-2 -15 -1 -(.5 0 05 i 1.5 2
Focus offset
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101 169
T
=
\
160
A \ /\/
110 J Motor
\/\ / Z ~—\ \ )
111 \\/\\ Objective P Servo p
Lens Controller
2., 114 w\/ x/ns
~. Laser 113
Diode ok P ad
116 3 “hoto-
\f\ Detector
™~ Laser
driver

200

140

\ o~ 130

Laser Power/Pulse] |Readout Signal
Controller Pre-Processor
A
L
System "
Controller <:>lnterface<;—:>
h 4
CPU

Host
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8201

5202

S203

5204

8205

5206

S207
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( starr )

Comparison of decoded data
and main bit arrays

Agreement?

Generation of Ist and 2nd
evaluation bit arrays

!

Calculation of ) values

v

Calculation of mean and
standard deviation of D values
for each pattern

Accumulation finish?

Caleulation of evaluation value

v
C ®=mp )

PCT/JP2010/051229
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