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BIS

, , ROM

ECC

RA

- (RSPC: Reed-Solomon Product Code)

(Recording Frame)

ECC

1488 (channel bit) ,
82,328.064um
13.2mm DVD ECC
30 mm , 50 mm
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1 ECC
, 6 mm 64 KByte ECC
, ECC 1 A D
., ECC , 1
, ECC ECC
(scratch) , ECC
, ECC
ECC
ECC RSPC LDC(Long Distance Code)
6,367,049 ECC , ECC RS (248,216,33) 30
4 LDC RS (62,32,33) 24 Burst Indicator Subcode(BIS) . ECC
64Kbytes 496 Recording Frame Recording Frame Sync
ECC 152bytes, BIS 3 bytes
RLL(Run Length Limit) (1,7) 8 12 Sync Pattern 20
, Channel Bit Length(CBL) ECC ECC 9
37,440 x CBL
6,367,049 ECC 149,274 x CBL .
ECC 64 Recording Frame 1
20,960 x CBL
, CBL 0.100um , ECC 14.93mm,
12.20mm . CBL=0.090um ECC 13.43
mm, 10.89mm . CBL=0.080um ECC
11.94mm, 9.68mm . CBL=0.070um , ECC
10.45mm, 8.47mm , CBL=0.060um , E
CcC 8.96mm, 7.26mm
120mm 20 mm
30~50mm
6,367,049 64Kbytes ECC
6mm~9mm ,CBL 0.060
ECC
, (CBL: Channel Bit Length) 0.070um , Recording Frame 1890
. Recording Frame 132.3um 2mm 16
Recording Frame RS (248, 216, 33) 8Byte
, ECC 16Byte
(Erase Correction) Byte Error Rate 10 -3
. ECC 8Bytes 16Bytes BER(Block Error Rate)
1
[ 1]
8Bytes 16Bytes
1Imm BER 7.8*10 -20 2.5*10 -16
2mm BER 2.5*10 -16 1.1*10 -°
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1 , ECC
ECC , BER
ECC ECC
(Numerical Aperture and Laser wavelength) (Minimum Mark Length)
(
Minimum Mark Length ) ECC ECC
, . , ECC
ECC
, ( (Minimum Mark Length) )
ECC
6,367,049 ECC
ECC Interleaving Depth
, ECC RS (248,216,33)code x 304 9728
, ECC Interleaving Depth
ECC ECC
ECC
, (lead-in area), (user data area)
(lead-out area)
(lead-in)
, ECC
ECC
ECC
(a) 32 (184,152,33,216) LDC ; (b)
BIS(Burst Indicator Subcode) ;o (o) LDC

BIS

ECC
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, D P -
P
/(D+P)
3 D P
(a) (b)
, @ D P -
(@) P/(D+P)
: (a) D P
, 30mm~50mm , Channel Bit Length(CBL)
0.060~0.133um , 6mm~9mm , 6,367,049
64Kbytes ECC , ECC
ECC
ECC 32Kbytes .
1
1
ol ¥ F-7+&=P/(D+P)
1 D , P (parity)
(Numerical Aperture and Laser wavelength) (CBL)
0.060um , 6,367,049 64Kbytes ECC , Recording Fra
me RS (248,216,33)code x 152 RS (124,108,17)code x 304
32Kbytes ECC ,  32Kbytes ECC 4.48mm
6mm~9mm , ECC
3.63mm
ECC

ECC
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2 LDC .2 , N RS code , K RS code
, P RS code C_NUM RS code
(N, K, P, C_NUM) = (248, 216, 32, 152) (N, K, P, C_NUM) = (124, 108, 16, 304)
US 6,367,049 ECC format C_NUM N, K, P 32
Kbytes ECC , CBL 0.060um 3.63mm
ECC
, ECC ECC
ECC 32Kbytes , 2Kbytes(2048bytes) (sector) EDC
(Error Detection Code) 4bytes LDC 32,832
, BIS . BIS Physical sector address  Control Data
, ECC Recording Frame 8 16 . DVD
ECC 16 Physical sector , Physical sector Data ID EC
C Physical sector
, RS RS 32
, RS
,LDC BIS ECC DVD RSPC
6,367,049 Physical sector BIS , Control Data
EDC
, Physical sector control
ECC format
, Physical sector
2Kbytes 32K ECC
Recording Frame 16
, RS coded Parity
Parity codeword
. 32Parity 32Parity
codeword codeword
3 2 LDC . 3 , LDC
(184, 152,32,216) . ,N 184,K 152,P 32 C_ NUM 216 , 216
(184,152,33) LDC 32Kbytes LDC Block
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2Kbytes(2048bytes) sector ECC
2Kbytes Error Detection Code(EDC) 4bytes .

EDC
4bytes . 3 , 2Kbytes EDC 4bytes 2052bytes  13.
5 (column)

4 3 LDC LDC
, 6,367,049 10 12
, 6,367,049 10
6,367,049 12
3 , 1 7 108
5 BIS . BIS (46,
K, P, BIS C_NUM) , 2
[ 2]
K P C_NUM Physical Address Control Data
14 32 16 16*9 bytes 16*5 bytes
14 32 24 16*9 bytes 16*12 bytes
22 24 16 16*9 bytes 16*13 bytes
22 24 24 16*9 bytes 16*24 bytes
6 2 BIS 6,367,049 14A
BIS . ,C_NUM 16 5 2
8 6,367,049 14A
, 2 BIS 6
3
7 4 LDC 6 BIS (Sync Patter
n) ECC
7 , ECC 368 Recording Frame . Recording Frame Sync Pattern, L
DC 108 bytes  BIS 2 bytes . ECC 16 Physical Sector , Physical Sect
or 23 Recording Frame
BIS Physical Sector Address ECC 16 Physical Sector A
ddress
, 5 BIS C_NUM 24 6 BIS 3 , 7
ECC 27 bytes LDC 4 lbytes BIS 3 27 bytes LDC
3 (184, 152, 32, 216) LDC . LDC
(132, 108, 24, 304), (136, 108, 28, 304) (140, 108, 32, 304)
(132, 108, 24, 304) LDC (33, 17, 16, 24) BIS Block , 8 Physical Sectors 2
64 Recording Frame ECC
(136, 108, 28, 304) LDC (34, 18, 16, 24) BIS Block 8 Physical Sectors 27
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2 Recording Frame ECC
(140, 108, 32, 304) LDC (35, 19, 16, 24) BIS Block 8 Physical Sectors 28
0 Recording Frame ECC
2 , BIS Block (N, K, P, C_NUM)
ECC Recording Frame Physical Sectors
7 ECC RLL (1,7) 8bit 12bit , Sync Pattern 20bit
,CBL 0.070um ECC 6mm ECC
ECC ECC CBL
3
[ 3]
Recording Frame BIS byte 1 2 3 4
2 6.01mm
(CBL=0.070um) |3 6.10mm [6.35mm |7.41mm |8.47mm |8.47mm
2 5.18mm
(CBL=0.060um) |3 5.23mm |5.44mm |6.35mm |7.28mm |7.28mm
2 79.15
(%) 3 78.45 |78.81 |76.49 |74.30  [83.89
3 1 7 , (184, 152, 32, 216) LDC (46, 14, 32, 16) BIS
, 16 Physical Sectors 368 Recording Frame ECC 2 (132,108,
24,304) LDC (33, 17, 16, 24) BIS Block , 8 Physical Sectors 264 Recording F
rame ECC 3 (136, 108, 28, 304) LDC (34, 18, 16, 24) BIS Block
8 Physical Sectors 272 Recording Frame ECC 4 (140, 108, 32, 304)
LDC (35, 19, 16, 24) BIS Block 8 Physical Sectors 280 Recording Frame
ECC , 6,367,049 ECC
Erase Correction Byte Error Rate
Block Error Rate(BER) 4 6 . Block Error Rate(BER)
2 3 .
2
(Parity-e)/2 ) )
CER=1- 3, N_'e)( 1-p)" " p’
i=0 z

3

BER=1-( 1-CER) ™™



CER Codeword Error Rate, e

Erase number
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p Byte Error Rate

[ 4]
1 2 3
Parity 32 24 28 32
p 0.001 0.001 0.001 0.001
e 14 10 10 10
N 184 132 136 248
C_NUM 216 304 304 304
BER 7.9*10 -13 2.6*10 -10 5.3*10 -14 1.3*10 -14
4 2.268mm Scratch BER
[ 5]
1 2 3
Parity 32 24 28 32
p 0.001 0.001 0.001 0.001
e 7 5 5 5
N 184 132 136 248
C_NUM 216 304 304 304
BER 3.2*10 -18 5.7*10 -14 8.6*10 -18 4.8*10 -18
5 1.134mm Scratch BER
[ 6]
1 2 3
Parity 32 24 28 32
p 0.001 0.001 0.001 0.001
e 0 0 0 0
N 184 132 136 248
C_NUM 216 304 304 304
BER 1.3%*10 -9 3.2*10 -7 3.4*10 -9 2.8*10 -7
6 Scratch BER
4 6 1 3 3 1 3
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, CBL 0.060um 1
3
/
8 / (200)
8 , / (200) (210), (220), (240),
(260), (270) (280)
(210) (260) (100) (100)
(100) 6mm
(codec)(220) (260) (100)
(100)
(220) 1 4 ECC LDC
(220)
(220) BIS(Burst Indicator Subcode)
7 LDC BIS ECC
(220) (100) ECC (210)
(240) (100) (100)
(260) (100) (220) (210)
(260) (220) (100)
(100) (210)
(270) (100) (220)
(280) (100)
(260)
/ (200) (100)
9
(100) , ECC , ECC
( 410 ).
(184,152,33) LDC 216 LDC 32/184
(220)
(220) , 32
( 430 ).
(220)
BIS(Burst Indicator Subcode) . 7 LDC BIS
ECC (220) (100) ECC
(210)
, (184,152,33,216) LDC 2 4 ECC
(210) (220) (260)
(100) (100)

- 10 -
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( 450 ).

, ROM, RAM, CD-ROM,
( ; )

ECC

(57)

CY
(b)

@) P/(D+P)

(a) D P

- 11 -



7.
6 ,
/(D+P)
8.
7 ,
9.
1 4
10.
(a) 32
(b)
© LDC

(184,152,33,216) LDC
BIS(Burst Indicator Subcode)

BIS

ECC 52| Alxf 2lA|
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2
C_NUM
K Data Block
(16*2052bytes)
N
P Parity
3
216
umns.-.
(2052bytes):
Data Block
152 (16%2052bytes)
184
39 Parity
4
108
304 User Data + EDC
368
64 Parity
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5
C_NUM
K Physical Address +
Control Data
46
P Parity
6
~——2 columns—
}
23
rows
!
}
23
rows
t
368 ___: 16
rows |} sectors
23
rows
t
}
23
rows
7
Svne LDC BIS LDC BIS LDC
Y S6bytes |1bytes| J36bytes |1bytes| 36bytes
}
23
rows
}
23
rows
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