INTERNATIONAL ISO/IEC
STANDARD 30190

Second edition
2016-06-15

Information technology — Digitally
recorded media for information
interchange and storage — 120 mm
Single Layer (25,0 Gbytes per disk)
and Dual Layer (50,0 Gbytes per disk)
BD Recordable disk

Technologies de I'information — Supports enregistrés
numériquement pour échange et stockage d’information — Disques
BD enregistrables de 120 mm simple couche (25,0 Go par disque) et
double couche (50,0 Go par disque)

Reference number

ISO/IEC 30190:2016(E)
e ° ©ISO/IEC 2016




ISO/IEC 30190:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © ISO/IEC 2016 - All rights reserved



ISO/IEC 30190:2016(E)

Contents Page
1 SToT0] o] 1
2 1070 ¢1 o] 1 1 =1 [ o] =TT PPUPUPURPPN 2
2.1 L@ 0] (o= 0 1= OSSR 2
2.2 1= L= T o 3 VA = 1 SO PERR 2
2.3 Tt TRV A Yo TS} V£ = SO PEER 2
2.4 LO70] 0] o= AT oL EL 8 V=3 €= L= 1 =T | PSR 2
3 N (o g g N L= = =T =T o 1o PSP PPPRTPRRPN 2
4 Terms and deFINITIONS ..ooiiiiiii et e e sttt e st e e e rnb e e e s anbbe e e e nnbeeeesanees 3
5 CoNVENTIONS AN NOTALIONS .....iiiiiiiie ittt e ettt e e e e e s e et et e e e e e e s e asbbbe e e e e e e e e snnbabeeaaaeeaaannes 7
5.1 L0011 0] (oo )Y APPSR 7
o I A |V == o [T g o o ) Y o] o £ U PUPT PP 7
N A I AV Lo ) o | o U] o 11 [ U PPT TR 7
5.2 Representation Of NUMDEIS . ... et e e e e e e st e e e e e e e e aanes 7
5.3 Ta N T L= o= (o | [V =TT PP PRT TR 8
5.4 N2 T (1T PP PP PPPPPPPPRPPN 8
6 I ES] o = Tod e 0 Y401 =S PSP PUPRPPPRPPN 9
7 General desCription Of ISK ...ouuuiiiiii i e e e e s s e e e e e e e s s s nn e reeeeees 11
8 1= T =TI =To LU T (=T g T=T o RS 14
8.1 [NV oY T (=] o = PP PPPRPTP 14
S Ot R =T A= o VT oY T o (=T o PSP PPPOTPPPN 14
T I N @ T oY== AT oo I =T o VAT (o] ol 42 1=T o | U PPTPPTPT 14
S I B S (o] = To [ =T o VAT fo] oV 01T oL TP PPTPPT PR 15
S I I = K=Y o o] =14 o ] o TP PRT PP 16
8.2 SAFELY FEOUITEIMENTS ...ttt e e e e et bt e e e e e e e s a bbb e e e e e e e e e s aabbbeeeeeaeesaannbbeneaaaaeas 16
8.3 FLaMMADTTITY .ottt e e e e e e sttt e et e e e e e e snbbebe e e e e e e e e sanbbneeeeaeeeaanne 16
9 RETBIBNCE AFIVE ...ttt ettt e e e e e s h bbbttt e e e e e e s bbb bt eeaeeeseaanbbaeeeaaeeaaannes 16
9.1 (1= oY= T | PSR TPRP 16
9.2 MeaSUTreMENT CONUITIONS ..oiuuiiii ittt e st e e sb b e e e sbb e e e sabb e e e e snbbeeeesnneeeeas 16
9.3 L@ 0] (o= 1S3 V£ =2 PSS 17
9.4 L@ 0} (o= 1IN o 1= - L2 PR 18
9.5 [ | g=T=To B o = 1o o T=] PP 18
9.6 Radial PP rea@ad ChaNN@l......o.uiiii ettt e e e e s e e e nnaeeee s 18
9.7 [D1SY Q@1 F=T 1 a1 o1 o o S PP PUPPPRPTTN 19
9.8 Rotation of disk and Measurement VEIOCITY ..........ceiiiiiiiiiie et 19
9.9 Normalized Servo transfer FUNCLION ... ... . e e e 20
9.10 Measurement Velocities and Reference servos for axial tracking ..........ccoccceeiiiiiiiiii i, 20
S I O 1T o 1= - | TP UUTPT PP 20
9.10.2 Reference servo for axial tracking for 1x Measurement VElOCItY .........ccccvviiiiiiiiiiiiiiiiiiee e 21
9.10.3 Reference servo for axial tracking for 2x Measurement Velocity and 3x Measurement

RV o T 1 PSSR 22
9.11 Measurement Velocities and Reference servos for radial tracking ........ccccccvveeiiiiiiine e, 23
L O R =T 1= - | PO PRSPPI 23
9.11.2 Reference servo for radial tracking for 1x Measurement VElOCity ........cccvveevereeiiiiiiiinnece e, 23
9.11.3 Reference servo for radial tracking for 2x Measurement Velocity and 3x Measurement

RV 4= Lo o7 | 42U 24
10 DIimeNnsioNal CharaCteriSTICS .. . it e et e e e e e e e b e e e e e e e e e e annes 25
O R 1= o 1= - | PP TP 25
10.2  Disk reference planes and referenCe aXiS. ... 25

© ISO/IEC 2016 — All rights reserved il



ISO/IEC 30190:2016(E)

10.3
10.4
10.5
10.6
10.7
10.8
10.8.1
10.8.2
10.8.3
10.9

11
111
11.2
11.3
11.4
1141
11.4.2
11.4.3
11.4.4
115
1151
11.5.2
11.5.3
1154
11.5.5
11.6
11.6.1
11.6.2
11.6.3

12
12.1
12.2
12.3
12.3.1
12.3.2
12.4
124.1
12.4.2
12.5
12.6

13
13.1
13.2
13.3
13.4
135
13.6
13.7
13.8
13.8.1
13.8.2
13.8.3
13.9
13.9.1
13.9.2
13.9.3
13.9.4
13.10

(V2= 1 o [T 1= 4 E= 0] K= PRSPPSO 27
FIFST trANSITION AFBa. . eeiiiiiiiiie ettt e et e e e sttt e e e sa b et e e e sabe e e e s abbeeeesabbeeeesabbeeeesnbbeeeeans 27
0} (=3 o T 1 o 28
(@1 = T ] o 71 o 7o) =PRSS 28
STeTodo ] g Lo I (= g R A o] I =T NPT 28
INTOIMIALION AT A ..eiiiiiiiiii ettt e e e s bt e e e sa bt e e e sa b et e e e ahbe e e e s abbeeeesabbeeeesabbeeeesabbeeeeans 28
(CT=T T - | PP P U PPRRTP 28
Subdivision of Information Zone 0N SL diSKS ....ocuuiiiiiiiiii e 29
Subdivision of Information Zone 0N DL diSKS ....ccuueiiiiiiiiie e 29
L I =T LTSRN 30
MecChaniCal CNArACTEIISTICS ...uiiiiiiiiiiiie et e et e e e e e e e e e e e e e s nneeeee 31
= S TP PP P PP PP PPPPPPPP 31
Y T g g L= oY Ao ) AT =] A - PSP UPPPPPPIR 31
DA = Ve o T 4 a1 T = T Lo = P 31
AXTAL FTUNOUL ettt ettt e e e bt e e e ekttt e e e b b e e e e et b e e e e ettt e e e anbbe e e e anbaeeesanbbeeeennees 31
(1o L= o | PR 31
Residual axial tracking error for 1x Measurement VEIOCILY ......cccvviveieeciiiciiiiieece e 31
Residual axial tracking error for 2x Measurement VEIOCILY ......cccvviviieeciiiiiiiicece e 32
Residual axial tracking error for 3x Measurement VEIOCILY .......ccuuviiiiiiiiiiiiiiiiee e 32
= Lo [T 1IN T [ YU TR 33
(1=t YT - | PP PPRRRP 33
Residual radial tracking error for 1x Measurement Velocity on SL diSKS ......ccccccoviiiiiiiiiiiinnnins 33
Residual radial tracking error for 1x Measurement Velocity on DL diSKS ......ccccccoiniiiiiiiiiiinnnins 33
Residual radial tracking error for 2x Measurement Velocity on SL and DL diSKS .........cccccceune. 34
Residual radial tracking error for 3x Measurement Velocity on SL and DL diskS ........cccccccevunene 34
DUTFADTTItY OF COVEI LAYET ..uiiiiiiiei ettt s s st e e e e e e e e e e e e s s et e e e e e e s e snnbaaeneaeeeannnnneees 34
IMpPact reSiStANCE Of COVEI LAYEN ...uuuiiiieii e s ettt e e e e e e e s e st e e e e e e e s snnreaneeaeeeaennnneees 34
ScratCh reSiStanCe Of COVEIN LAYEI....cuuiiiieeii et e sttt e e s s s r e e e e e s e st e e e e e e s snnnnnreneneeeeeanns 34
Repulsion of fingerprints DY COVEr LAYEI ......ouuuiiiie it e e s e e e ane e e e e e 35
Optical characteristics in INfOrmMatioN AF€a .........ccuiiiiiiei e 35
(CT=T YT - | PP PO PPRRTP 35
Refractive index of TransmisSSion StACKS (TS) .ueviiiiiiiiiiiiiiiiae e 35
Thickness of TransSmMisSioN STACKS (TS)....uuuiiiiiiiiiiii i 35
Thickness of Transmission Stack of SL diSKS ...cooiuuiiiiiiiiii e 35
Thickness of Transmission Stacks Of DL diSKS ....c.uuiiiiiiiiiiiiiiie e 35
Y] 1 LSTo ALY TP PRRTTPP 37
Reflectivity of Recording Layer Of SL diSKS ....uuuiiieiiiiiiiiiiiie i 37
Reflectivity of Recording Layers Of DL diSKS ..uuuviiiiiiiiiiiiiiie st e e 37
2T = T g Yo =T o o= P 37
F N Yo 10T = Ugo L=V T o 1 oS 38
DALA FOIMIAL ...ttt e e e s e e e e e e e s bbb et e e e e e e s b e e et e e e e e e nn b e r e e e e e e e annrne s 39
(T L= o | PO PRSPPI 39
D U= W =10 1< PP PP PP PTPPPPPPPPPPN 41
Error-Detection COAE (EDC) ...ttt ettt e e ettt e e e e s e e e e e e e 41
SCrambled Data FramMe ... ..ottt e e ettt e e e e e e s et bt e e e e e e e st bb et e e et e e e e e annnbereeaaeas 42
(D= 1= 1 =] Lo 1] QTP PRTTTRP 43
I T O = 1 o o] S PSPPI 44
DT oTo o 1= RN Vo] o KSR URTTRP 44
I T O @ 1T = (= PP PP PPPRR 45
(T L= o | PP 45
TR T e N =T [T 1Y AT T =3 T o J S 45
ST cTo oY a0 BT T €=T g 1= - VAT Yo T A= PSS 45
Addressing and CONTIrOl DAta .........ueuiieeiiiiiiiiie e s ie e e e e e e s s e e e e e e s s araabe e e e e e e e s annrareseeens 47
(T L= o | PP 47
Yo o =TT o T (TR 47
UL Y=T el @do] a1 { o] I B = - W TR PPRRTTO 50
Byte/Bit assignment for USer-Control Data ..o 50
ACCESS BIOCK ...ttt e e ettt e e e e e e a bbbt e e e e e e e e e bbbbe e e e e e e e e anrraaeeaaeas 52

© ISO/IEC 2016 — All rights reserved



ISO/IEC 30190:2016(E)

e 700 I T = S 3 =1 e Y o3 USRS 52
R T I = 1 IS R oo To [ Y 0 ] o K= USRS 53
I T T = S T O [ D13 =] S PSR PSR 53
I T O O @1 11 1 (= PSR PPR 58
R B T = =Yoo ] o [T o T 1= V0 =TSSR 59
R B0 T o £ V=T Vo= L O 103 Y SR 59
13.17 17PP modulation for Recordable data ...........coooo oo 60
L3171 GENEIAI oo —————————————— 60
13.17.2 Bit CONVEISION TUIES ... 60
13.17.3 AC-CONIOI PrOCEAUIE ..eeiiiieeieet ettt e e e e ettt e e e e e e e s ab bbb e e e e e e e s e amnbbe e e e e e e e e e nnnbbeeeaaaaeas 61
R A T T ST Vo 61
13.18 Modulation and NRZI CONVEISION ..o 62
14 Physical Data Allocating and LiNKING ......oecciiiiiiiiieie i e e e s s e e e e e e e snrnee e e e e e e e nnnnes 63
I R 1= o =1 - | PSSR 63
14.2  Recording-Unit BIOCK (RUB).......uuuiiiiiiiiiiiiiiii ettt e e s st e e e e e e s st e e e e e e s s st ne e e aeeesnnnnnneneeaeeens 63
I R 1= =] - PP PR 63
I B - | - U LT o PSSR 64
T14.2.3 DA RUN-0OUL ..eeiiiie ittt ettt e e e e e sttt et e e e s e s s b b e e et e e e e s e aa R b e e et e e e e e s e s bbb e et e e e e e e annnbneeeeeeeeas 65
14.2.4 GUAA Il —————————————— 66
14.3  Locating data relative to WobDble addreSSeS ... 66
15 TraCK fOrMaAt....coooiiiie 67
15,1 GENEIAI oo —————————————— 67
T I - Tod (=1 - o = T PP RPN 67
TG T I - 1] Qo -1 PP UPT PO 68
L I - Tod Q| (o] o SRS 69
T o R I - Vol [ o (o] T 2T O AN o ] 1= SRS 69
15.4.2 Track Pitch in EMbBOSSEA HFM AICA......cuuuuiiiieiiiiiiieii ettt e e e e e teee e e e e s s st e e e e e e s e nnnnneneeaeees 69
15.4.3 Track Pitch in ReCOrdable ArQa(S) ....cciiiiiiiiiiiee ettt e e e e e e s s e e e e e e s e nnnareeeeaeeeas 69
15.4.4 Track Pitch between Embossed HFM Area and Recordable Area ........cccococeiiviiiiiiic e 69
15.5  Track 1ayout Of HFEM GIOOVE .....uuiiiiiiiiiiiieiiiie e e e e sttt e e e e sttt et e e e e e e st e e e e e e s s snnstaeeeeaeeesnnnnnreneeaaeens 69
LI5.5.1 GENEIAI oo —————————————— 69
TR T DT £ o1 1 = | S PP 70
15.5.3 Addressing and CONTIOl DAtaA........ceuiiiiiiiiiiiiiiieei it e ettt e e e e e e s s sabbe e e e e e e e e s e anbbeeeaaaeeas 71
15.5.4 RECOTING FIAIMES . ...ttt e e e ettt e e e e e s abe bt e et e e e e e s abbeeeeeaeeesaasnbbeeeeeaeeeaansnbbeeaaaaaens 75
15.6  Track layout Of WODDIEA GrOOVE(S)....ciiuuiiiiiiiieii ittt e e e e e e anabeeeaaaeeas 77
L15.6. 1 GENEIAI oo ———————————————— 77
15.6.2 Modulation Of WOBDIES ... ... et 77
ST S TC YA o o] o] 1= o Lo K= 1 1 Y7 SRS 79
LT A B 1 = o1 (o) 11 F= 14T ] o E PSR PR 79
LT R 1= =] - PSR PT 79
T 7 N B 1 = T 187/ o SRR 79
15.7.3 ADIP WOTA SEIUCTUI c.uiiiiiiiiei e itiie e sttt e sttt ettt e ettt e e e sttt e e s st e e s skt et e e e ekt e e e e e abbe e e e anbbe e e e anbbeeesanbbeeesnnbes 80
15.7.4 ADIP data StrUCTUIE ..o 82
15.7.5 ADIP BIT0r COMTECHION e 84
15.8  Disk Information in ADIP AUX Frami@......ccoooiiiiiiii i 86
L15.8.1 GENEIAI oo —————————— 86
15.8.2 Error protection for Disk-INformation AUX FramesS ...t 86
15.8.3 Disk-Information data SITUCTUTE ......ccoooi i 87
16 General description of INfOrmation ZONE ..o 127
70 R 1= = - PP PPPRPN 127
16.2 Format of Information Zone on Single-Layer diSK .......ccccoviuiiiiiirie e 127
16.3 Format of Information Zone on Dual-Layer diSK .......cccccciviiiiiiiiirii e eeee e 127
17 Layout of Recordable Area of INformation ZoNe..........cccvvviiiie i 127
18 e LY=)o o [ TP PP PEP PP PPPPPPRPPPRN 131
181 GENEIAI oo ——————————— 131
18.2 Permanent Information & Control data (PIC) ZONE ....cccooiiiiiiiiiiiiee it 133
L18.2.1 GENEIAI oo ——————————————— 133

© ISO/IEC 2016 — All rights reserved \Y



ISO/IEC 30190:2016(E)

18.2.2 CONTENT OF PIC ZONE .uuutiuiiiiiiii bbb aaaa e aa e s aaaaasaaasssasasasssassasssssssssssssssnsssssssnssnnnnsnnes 133
18.2.3 EMEIQGENCY BraKe....uueeiiiii ittt i et e e s ettt e e e e s st e e e e e e s st e e e e aeeesassnsbaeeeeeeessnssnanneeaeeeaanns 135
18.3 Recordable Area Of INNEr ZONE O ... b b b aar b b aaasaaaaassrarssasssssssssnssssssnnes 136
ST T O = o ) (= Tot A Lo R o] a1 PRSPPIt 136
18.3.2 INFO 2/ RESEIVEA B.....uuuuuuitiiiiiiitiiiti ittt it raa e s aaaa——aaa—aaaaasaaasasasassssssssssssssssssssssssssssssssssssnsnsnnes 137
18.3.3 INFO 2/ RESEIVEA 7 ettt bt et a e s s et as s asasas e s asaaasssssasasssassasssssssssssssssnsssnssssnsnnnnsnnes 137
18.3.4 INFO 2/ RESEIVEA B ....coeeiiiiiieiee ettt e ettt e e e e ettt e e e e e e e e et a e s e e e e e ee b et s eeeeeeeesbaaaeaaeeseeessraanns 137
18.3.5 INFO 2/ RESEIVEA 5 ...ttt ettt ettt e e e e e e e e s e e e e e e et et s e e e e e e ses bbb eaeeeeeessraanns 137
SR I T | N1 T A O RPNt 137
SR A | N1 T B 1Y RPNt 137
18.3.8 INFO 2/ CONTIOI DAA 2..cuivuiiiiieeiiieiiiee ettt e e e e e e e et e e s e e e e e ee b et s e eeeeeeesbaaaeeeeeseeesssaanns 137
SRS I | N1 T A = T ) (T PPNt 137
18.3.10 OPC O/ TSt ZONE .ttt bttt a s b e r e e e asaaasesas et asasasasssssssasasssassssssssssssssssssssssnsssnsnnnnnsnnes 137
18.3.11 USAQE OF OPC ATBAS .eeiiiieeiiietiiiitee e e e tetttte et e e et e st e et e e e sa et e eeeaees s s tateeeeeeeaaassstaeeeeeeessanssranneeeeenaanns 138
18.3.12 OPC O/ OPC O BUT I 1uiuuuuuuutuuiuiiiiititiiitiiititututarasarareaaa,—.—.———————————————————aaa—.—.,asaarrassassrssssssssssssssssssnssrnres 139
ST T I 1Y 2 O PSPPSRt 139
18.3.14 INFO L/ PrE-WEITE Al @ ... uuuuuuuuuuuuuuuuitiuuturututututasararar...—————————————.——.————.taraaarasarrarssssssssssssssssssssssssssnsnrnres 139
18.3.15 INFO L/ DFIVE A& ..uuuuuiuuiiiuuuuuuuuuuuuuususesusasasasasssasasesasasaaas..a,..a..a..aaarasassaassssssssssssssssssssssssssnsssssssnsssnres 139
L18.3.16 INFO L/ DIMA L ...eiiiiiiuititiriiutiusiiuutatus s sasarasasasasasasasasaaasasasssssssssssssssssssssassssssbsssssssssssesssesebssesssnnnnnnnrnnes 141
18.3.17 INFO 1/ CONIOI DALA L...uuuiiuuiiiriuiuiriiiiiiisusisisesusasasesssaraaasararasa....———————————————————————..———...........—.—.—————————. 141
SR T S 1NN I A o PPNt 141
18.4 Recordable Area Of INNEI ZONE 1 ... ettt e e e e e e e e e e eraaaaaas 142
S T = T ) 1Y RPNt 142
S S © 1 = O RPNt 142
S T = T ) i (=Y PSP PRPPPRPPRPRt 142
18.4.4 INFO 2/ RESEIVEA B.....uuuuuuuuiiuiiiiiiuitititti ittt raa aa—a———————a—a—a———aa—rasasasarasasaasssssssssssssssssssssssssssnsnsnres 142
18.4.5 INFO 2/ RESEIVEA 7 ..uuuuuiuiuititii it aetsaass s aaaaa s asaaasaaasasasasasaaasssssassssssssssssssssssssssssssssnsnssssnnsnsnnes 142
18.4.6 INFO 2/ RESEIVEA B ...uuuuuuuuuuiuiiiiiiiiitiiiiitutatai s s sesaaaaaea—.———————_—.———————.—aaa—arasaraasssssssssssssssssssssssssssssssnres 142
18.4.7 INFO 2/ RESEIVEA 5 ...uuiuiiuiitiiiiiiii bttt h s aaa it s e aas s aaasas s s asaaasasasasssssassassssssssssssssssssnnsssnssnnsnsnnes 142
L18.4.8 INFO 2/ PAC 2. ittt bt bt ababasas s ea s asabaeab s sas s s asssbsbsss s b ssssssesss s absesbsbsseeebebsbsnnsabnnnnnnnrnnes 142
18.4.9 INFO 2/ DIMA 2 ...ttt s s b e bbb babasaaabas s ssaaabsbssa b assssssasbs b esssssssabsabsbsbbasbesesebebesessbenennnnrnnes 142
18.4.10 INFO 2/ CONIIOI DALA 2....uuuuuuuuiuiruriiiiitiritaratusesesaseresiasias eraarar.....——————————————.——.—...................—————————————— 142
S R 1N T A = T ) T PPNt 143
S I 1Y N PPNt 143
L8.4. 13 RESEIVEM ... ..ottt ettt et e e ettt e e e e e e e et et et e eeeeeeeeetaa e saeeeeee s s baaaaeeeesssestaanaaeeeeeesssranns 143
18.4.14 INFO L/ Pre-WIItE AT ..cuuuuuiiiieeiieeiiiee i e ettt e et e e ettt e e e e et e et aeseeeeeee s abateeeeesesstbaaasaeeseeessraanns 143
L18.4.15 INFO L/ DFIVE ATBA ..uuuuuuuuuuuuuuuuuuuruuuuunnsesusususasasssasssssssssssssssssssasstesassesssssssssssssssssssssssssssssssssssssssssssssnnes 143
L18.4.16 INFO L/ DIMA L ...ttt it a e a e aaaa s s asaaaaasaaasesssasasssasesssssesasssesssssssssssssssssssssbssnsnsnnnnnnnsnnes 143
18.4.17 INFO 1/ CONTIOl DAA L....uuuuuuuuuuiiuuiriiuuitututitisitisatareaaaaraaasaaaaara..——.————.shaa—..—.—,—————raaararrrrrrarsanrarsnnsnsssnnes 143
L18.4. 18 INFO L/ PAC ...ttt it b b e b s e e aa s e e aaasaaas e aasssassssssssss s s snss s esassabsssbsbsssssssssbssnsnnnnnnnnnsnnes 143
19 DT Y = 740 1 1= TR 143
20 (@ 1L 0= g o =T () S 144
20.1 [T 1T -1 S PUPPTRRR 144
20.2 Recordable Area Of OULEI ZONE(S) «iiiiiiii ettt ettt e e e e e e ab e e e e e e e e e annbeaeeeaeas 144
20.2.1 INFO B/ BUFFEI Do, 144
20.2.2 INFO B/ DMA B oo, 144
20.2.3 INFO 3/ CONTIOl DAt 3..... i eiieeeiiiiiiei ettt e ettt e e e e e e ettt e e e e e e e e es b e s eeeseeesa bt e aeeeteseeebaannnaaaens 145
20.2.4  ANQUIAE DUTTEI Lottt e e e e e e e e bbbt e e e e e e e e s bbb beeeaa s e e e anbbnaeaeaeas 145
20.2.5 INFO AIDMA 4 ..., 145
20.2.6 INFO 4/ CoNtrol DAta d....cccoeeeeeeeeeeeeeeeee e 145
20.2.7 INFO 4/ BUFTEE B 145
20.2.8 DCZ 0O/ Test Zone and DCZ L/ TESt ZONE .ccoeeeeeeieieee e, 145
O B U LT To = o) I L @ AN - L 145
20.2.10 ProteCLION-ZONE 3 . ..o 147
21 Physical-AcCesS CONTIOl CIUSTEIS .....iiiiiiiiiiiie ettt e e e e e e e e e e saneeees 148
21.1 [T 1T -1 ST PRPPTRRR 148
21.2  LAYOUL OFf PAC ZONES ..oeiiiiiiiiiiitte ettt ettt e e oo ettt e e e e oo e e bbb e e e e e e e e e s nnbbbe e e e e e e e e annbbnneeaaens 148
21.3 General StruCtUIre Of PAC CIUSTEIS ....cooiiiiiiii ittt e ettt e e e e e e e e et 149

Vi © ISO/IEC 2016 — All rights reserved



214

22
22.1
22.2
22.2.1
22.2.2
22.2.3
22.2.4
22.3
22.3.1
22.3.2
22.4
2241
22.4.2
22.4.3
2244
2245
22.4.6
22.5
2251
22.5.2
22.5.3
22.5.4
2255
22.5.6
2257
22.5.8
22.6
22.6.1
22.6.2
22.6.3

23
24

25
25.1
25.2
253
25.3.1
25.3.2
25.3.3
2534
25.3.5
25.4

26

26.1
26.2
26.3
26.4

27
27.1
27.2
27.3
27.3.1
27.3.2
27.3.3
27.3.4
27.4

ISO/IEC 30190:2016(E)

[S1 AN IS2 PAC ClIUSEEIS ..uteiiiiitiiiee ittt ettt ettt ettt e sttt e e sttt e e sttt e e snbbe e e e snbae e e e snbteeeesnneeeens 152
TSy Q1Y = Ta = Vo =T 4 = o | PRSP 153
LCT= 1= T | PSR PPPRO 153
Ly ToTo] o FTa T 1Y F= o = Vo T=T o = o | A SRR 153
Sequential-Recording Mode (SRM) ... e e e e e s et rrer e e e e e e s s areeeees 153
Recording USer DAta iN SRR .....cccoiiiiiiiiiie e ee e e s st e e e e e s s s e e e e e e s snsntateeeeeaeessnntnaneeeeeesnnnnes 153
S R = = LU 1 USROS 154
ClOSING SRR ..ottt e e oo e oo a bbbttt e e e e e e e abbe et e e e e e e e e aanbbeeeeeaeeeaannnbbeeaaaaaean 154
Temporary Disk-Management Areas (TDIMA) ..ottt a e 154
GNEBIAL e ———————— 154
TDMA ACCESS INUICALOIS coiiiiiiiiiiiiiiiieeeeeeee e 154
Disk-Management STrUCTUIE (DMS) ......eeiii ittt e e et e e e e e e st bbeeeaaeeaeaanes 155
LT YT | PSR PPPRO 155
Temporary Disk-Management Structure (TDMS) ......cuviiiiieiiiiiiiiiece e e e 155
TDMS in Sequential-Recording MOTE ........ouviiiiieeiiiiiie e e e e e s e e e e e e e snrrne e 156
Temporary Disk-Definition StruCture (TDDS) ....cccoiiciiiiiiiee et e e s st er e e et e e e e e 156
Temporary DefeCt LISt (TDFL) ...ccuuieiiieee it ie e sttt e e e s s st e e e e e e s et e e e e e e s st s e e e e e e e e e snnrnneees 160
Sequential-Recording Range INformation (SRRI) .....oviieiiiiiiiiiiiee e e e 162
Unrecorded (B1ank) diSk StrUCTUIE ... ....eiii it e e e e e e e e anes 164
GENEIAL . ——————— 164
Pre-recorded Areas on Unrecorded diSK .....coooooeeiiiiiiiiie i 164
LR =T oTo ] o 1= o I = T 165
Pre-recorded INFO 2 / Reserved 5, Reserved 8 and Pre-recorded INFO 1/ Pre-write Area....... 165
Pre-recorded INFO 1/ PAC 1 and Pre-recorded INFO 2/ PAC 2.....ccoooiiiiieiii e, 165
OPC 0/ Test Zone and OPC 1/ TESt ZONE ....uiviiiiiiieiiiieee ettt ettt e 165
LI N O PPN 166
INIEAIIZAtION OF GISK 1ottt et e sb bt e e snbe e e e snbbe e e e snnaeeens 166
Recorded (Closed) diSK StrUCTUTE......uiui i cceiieee e e e e e s s s e e e e e e s s e e e e e e e s snnraneeeeeeeeennnes 166
LT 1= T | PSRRI 166
DIMA ZONES ..ottt ettt e e e oottt e e e e e R ettt e e e e e R R e e et e e e e e e bR R r e et e e e e e e anbrrnreeeeeaaanne 166
Disk-Management StrUuCtUIES (DMS) ......iii ittt ettt e e e e e e e e sebbbe e e e e e e e e nanes 167
Assignment of Logical-Sector NUMDErs (LSNS) ....coiiiiiiiiiiiieee et 169
Characteristics 0f GroOVEed AFrCAS .....cocoe e 170
Method Of teStiNG fOr GIrOOVEA AFBa......eiiiiiiiiiiiiie ettt e e e e e s sab e e e e e e e e nanes 171
GENEIAL . ———————— 171
=8 VAT 0 1 =T 0 171
Ry T E=T o= o L Y= TP PPPRO 171
LCT= 1= T | PP URPPPRO 171
== Lo I o X0 1= S PERR 171
LY=L= T B o] o =T o o 1= K ST SR TP 171
I o S Lo =T 0T =T =T 0 SRS 171
Yoz T o T 1T Yo T2 =1 [ T3 1 1= SRR 171
DefiNition OF SIGNAIS ..ciii ittt ettt e e e e e s ab bttt e e e e e e s aanbbabeaaaeeeaannes 172
SIgNAIS FrOM HEM GIOOVE .. ..ttt e e e e e bbbt e e e e e e s sanb b e e e e e e e e e s annrbeeeaaaeeas 174
PUSN-PUIT POIATITY ettt e e ettt e e e e e skt e e e e e e e e e annbbaseeaaeeeaannes 174
VS B U I o T o = | o PP UOUPUPRPPTN 174
ViYL oY o] o T L] o L - | T PP PPPRPTTN 174
JItter Of HFEM SIQNAI ...t e e e e e e e bbb b b e e e e e e e e snneeneeas 174
Signals from WobDIEd GIrOOVE(S) ..ueeiiiiiiieiiiiiie ittt et e e e e s 175
L =TT 0 1= ] d o USRS 175
LU=y AT U =Y o o = | S POP 175
RVA% 0 o1 o1 L= =] T 1 - | RS 175
LCT= 1= T | PR S PPPRO 175
MeEASUTEMENT OF NWWS ... .ottt s bt e e s n bt e e s nb e e e s anbbe e e s nnnees 176
Measurement 0of WODDBIE CNR ... 176
Measurement of harmonic distortion of wobble...........oooiiiii i, 176
HFM and Wobbled Groove transition reqUIr€mMeENnts ...........coviiiiiiiiiiieie e 176

© ISO/IEC 2016 — All rights reserved Vi



ISO/IEC 30190:2016(E)

28 Characteristics 0f RECOIAING LAYEI ...uuuiiiiieeiiiciiiie e e e csetee et e e s st e e e e e e s s s ee e e e e e s s s nnnnreeeeaeeeeanns 177
29 Method of testing for RECOIAdING LAYET ....occuuiiiiiiee e st e e s e e e e e st e e e e e e e e nnnnnees 178
P T R =] 1= - | TSP OTPPPPTPR 178
A = VAT o] o] 4 U= o | PP PPR P PPTPPPR 178
P TR T = (Y (=T €T g Lo o | L TSP OTPPPRTRR 178
P TR T R =T o [T = TSP OPPPPPTPR 178
A RS I S U= To B T N1V TP TU R TOTPTPI 178
29.3.3 ReAA ChANNEIS ...ttt e e e e ettt e e e e e e e s bbb be e e e e e e e e aanbreneaaaeas 178
29.3.4 TracKing FEQUITEIMENTS ...ooiii ittt e ettt et e e e e e e bbbttt e e e e e s e s abbbe e e e e e e e s s nnbebeeeaaaeesansbnneeaaens 178
29.3.5 SCANNING VEIOCITIES ....eeeiiiiiiiiiiitee ettt ettt e e e e e e et et e e e e e e e s bbb be e e e e e e e e annbbnneaeaeas 178
A YV g ) (o o oY o N1 1T ] TP UTTU TP 179
29.4.1 WIItE-PUISE WAVETOIIM ..eiiiiiiiiiiiiee ittt e e oo ettt e e e e e e e e ab bt et e e e e e e e s abbbbe e e e e e e e e aanbbnaeeeaeas 179
B YV G (=N o Yo 1= P 180
29.4.3 Write conditions for Jitter MEASUIEMENT ........coiiiiiiiiiiee e s e e e e s s s e e e e e e e snrraeeeees 180
P24 RS N =Y 1 11 o T o =Y Lo - 180
30 Signals from RECOTAEA ATBAS ...occciiiieiiiiiiie e e et ee e e s s e e e e e e st e e e e e e s s ansbaeeeeaeessanssnrenneaeeeeanns 182
L0 5 T o | =Y o o = 1 SRS 182
110 1072 Y To Yo TV | =1 = To A= T g o 11 0 Ko L= SRS 182
30.3  Reflectivity-Modulation ProUUCT........coii et a e e e e e e e eneeees 183
304  ASYIMMEIIY i 183
08 TN 1) 1 = PSS PRT 183
IO G I S =T Vo IS =1 o 11 1Y PP PRRTT O 184
31 o Tof= 1o [=] =T ox £ S TS PEUPT PO 185
32 CharacteriStiCS Of USEI DAA. ... cuuia ittt e e e e st e e e e e e e e e naabbeeeaaaeeeaans 185
33 Method Of teSting fOr USEr DAta .......uvuiiiieeiiiiiiiiieie ettt e e s st e e e e s e e e e e e s snraae e e e e e e s e nnnneees 186
I3 N R © 1T o 1= - | PRSPPI 186
I3 7 NV T (oY aT o 1= o | PP 186
I e B L= (=T €= Yot o LY PRSPPI 186
I3 T R 1T 0 1= - | PSPPI 186
GG TR 0 L= T Vo L0 X,V T SRS 186
33.3.3  REAA CRANNEIS ...ttt e e e ettt e e e e e e st e e e e e e e e e e e aanbb e e e e e e e e e annnneeees 186
B TR I S o] g oo ] =103 1o ] o F TP PPRTO 186
33.3.5 TracKing FEQUITEMIENTS ...ttt e e ettt et e e e e e s b bbb e e e e e e e e e annnbeeeeeaeeeaannenees 186
33.3.6  SCANNING VEIOCITIES ...ttt ettt e e oo ekttt e e e e e e s bbb e e e e e e e e e e annbbeeeaeaeeeaannenees 186
334 DefiNition Of SIGN@AIS. ... ettt e e e et e e e e e e e e e e e e e e e e nneeees 187
34 Minimum quality of recorded iINfOrmMation .............ooi i 188
G S VA o 1] o Yo ] I o gl 3= L - SRS 188
34.2  MAXIMUM DUIST BITOIS woiiiiiiiiiie ittt ettt ettt ettt e e st e e e s bt e e s bb e e e snbb e e e e snbbeeessnneeeas 188
G B U R = Y ) (=T B - = PRSPPI 188
35 27 PP 189
Annex A (normative) Thickness of Transmission Stacks in case of multiple layers ........ccccccvevveevinnns 190
A.l LT L= o | PSPPSR 190
A.2 Refractive Index niof all layers in Cover and SPacer LAYErS .......coccoveeriiiieiniiiie i 190
A.3 Thickness variation of TranSMiSSION STACK .........oii ittt 190
A4 Example of thickness calculation fOr SL.......... e 190
Annex B (normative) Measurement of refleCtiVity ...........oo e 191
B.1 (CT=T T - | PP RUPT PR ORT 191
B.2 CaliDration METNOM .....ooii ittt e e e ettt e e e e e e e s b et e e e e e e e s e nbbbeebaaa et eaans 191
B.3 Y= T o Yo T 42 =21 o T I PR 192
Annex C (normative) Measurement of scratch resistance of Cover Layer........ccovveveeeiiiiiiiieneeeecienins 194
Cc1 LT L= o | RSP TPRR 194
C.2 B oL Y o] = 1S Lo ] I €= AP PROPRPPRR 194
Annex D (normative) Measurement of repulsion of grime by Cover Layer ........ccoovveveeeiiiiciiiieeneeeeeenns 196
D.1 LT L= o | PRSP TPRR 196

Viii © ISO/IEC 2016 — All rights reserved



ISO/IEC 30190:2016(E)

D.2 SPECIfICAIONS Of STAMP coiiiii e e e e e e s e st e e e e e e e s e nnnrrenreeeees 196
D.3 =T o = U= 1 101 10 ) T 0SSR 197
D.4 = o= U= 1 1o ] 1o} BT 0] Gl o - Lo SRR 197
D.5 L0 LYo AT ] S o= To = 1 T =3 - 1 o SRS 198
Annex E (normative) Measurement of wobble amplitude ..o 199
E.1 MeEaSUTEMENT METNOUS ...ooiiiiiiiiiteii ettt e st e e st e e st e e e s anbbeeesanees 199
E.2 CaliDration Of FIlLEIS ... it e e e e e s et e e e e e e e e s anbbeeeaaaeeas 203
Annex F (normative) Write-pulse waveform fOr t€StING ... 204
F.1 General Wrte-pUISE WaVEFOIIM ....coii et e e e e eeaaae s 204
F.2 N o R G LIy A = L =T PP UOUPPPRPPTRN 205
F.3 N TR g ] (= L= PP PO PRPPTNE 208
F.4 (OF T 4 LT gL (I A = (=T o YT UUR TP 211
F.5 Definition of pulse widths and rise and fall times ... 215
Annex G (normative) Optimum Power Control(OPC) procedure for disk .....ccccccevviviiiiiieie e, 216
G.1 LCT= 1= T | PSRRI 216
G.2 Mathematical model for modulation versus power fuNCHioN ........ccccvvvee i 216
G.3 Procedure for determination of OPC parameters for diSK .......oooccviiiiiee i 218
G.4 Procedure to determing Beta ValUE ........ooouiiiiiiiiii et 218
Annex H (normative) HF signal pre-processing for jitter measurements.........ccccccoviiiiiiiiieeiinniiiiieeeeenn, 220
H.1 LCT=T o] - | PP PUPPPPPRP 220
H.2 General implementation Of @QUANIZET .........ooi i 220
H.3 Conventional EQUAlIZEI CITCUIT .....oii ittt e e e et e e e e e e s anbbeeeaaaeeas 221
H.4 Limit EQUANIZEE CITCUIT coeei ettt ettt e e e e e sttt e e e e e e e e e annbeaeeeaaeeaannes 222
H.5 Specifications of SUPPOITING CIFCUITS ...uuiiiiiiii i ee e e 223
[ TR W0 RN o 41 o L1 =T SRV a o B 11 =T RS 223
H.5.2 Open-loop transfer fUNCLioN fOr PLL ...ccvvviiiiie e e e e e ne e e e 224
[ TR TR B o] = PSPPSR 225
H.6 CoNdition fOr MEASUTEMENT......iiiiiiiiii ittt st e e e bt e e s e b e e e e e nbeee e eneee 225
H.7 JITEEI MEASUTEIMENT ...eeiiiiiiiie ettt ettt et e e e st et e e s sabe e e e e saba e e e e sabeeeesabbeeeesabbeeeesabbeeeennes 226
Annex | (normative) MeasuremMent ProOCEOAUIE ....uui et e it e e e e et eee e e e e e s e e e e e e e e e s s e e e e e e s sensrnreneeeeees 227
1.1 LCT=T o] - | TP SUT PP 227
1.2 Initial adjustments of REfEreNCE ArIVE ..o 227
1.3 N TL =T T T U = 0 1= o | U PRRPT TP 227
1.4 Modulated amplitude MEASUFEMENTS .....oiiii ittt e e e e e e e e snbrbeeeea e e e e aanes 228
1.5 Measurements of Resolution lapp/ lepp @NA 13pp / Igpp.eevviieiiiieiiiiiiiieeie e 228
[.5.1  Method for measuring lapp AN Igpp ..eeeeiereeeiiiiie e 228
1.5.2  lapp / lgpp, lgpp / Isn @nd asymmetry measurement ProCeAUIE ......cccvevviieeeiiiieee et 229
1.6 Tracking-error signal measurements (PPnorm measurement procedure)........ccoecvvveeeeeeeeieeivnnnen 230
1.7 Residual error of axial tracking measurement ProCedUIe ..........cccvviieieeeiiiiiiieie e e 231
1.8 Residual error of radial tracking measurement ProCeAUIE.........ccuuriiiieeeiiiiiieer e e e e ssrrreee e e e e 232
1.9 RaNAOM SER MEASUTEIMENT ....oiiiiiiiiiiiiiie ettt e e st e e st e e st e e s sttt e e s anbbe e e s enbbeeesansbeeesansees 233
Annex J (informative) Measurement of birefriNngenCe ........ovviiiiiiiiiiii e 234
J.1 PrinCiple Of MEASUIEIMENT ...t e e e e ettt e e e e e e e s anbbebeeaaaeeaananes 234
J.2 MeasuremMeENntS CONTITIONS .....uuiiiii ittt e e e e ettt e e e e e s e ab e et e e e e e e s annbebeeeaeeeaaannes 234
J.3 Example of MeasuremMent PrOCEAUIE ... i e e e e e et aaeeeaaeeeaaanes 235
J.4 Interchangeability Of MeasUring reSUILS ... 235
Annex K (informative) Measurement of thickness of Cover Layer and Spacer Layer ..........ccoccuveeeeeenn. 236
K.1 FOCUSING MELNOA ... ettt et e e e e s bbbt e e e e e e et et s baeeeaeeeaannnes 236
K.2 INterferomMeter MELNOM . ...ttt e e e snnaee s 237
Annex L (informative) Measurement of impact resistance of Cover Layer......cccccccovvvvevveeeeeiiniiiicenenenn, 239
L.1 LT 1= T | PRSP UR 239
L.2 ReCOMMENAALION FOF AIIVES ...oiiiiiiie et e st e e s enees 239
L.3 Measurements of impact resistance of COVEr LAYEI ....cc.uuuiiiieeiiiiiiiieeee e ereieee e e ssiaeee e e e 239
Annex M (informative) Groove deviation and wobble amplitude .........cccccooviiiinii 241
M.1 Relation between normalized wobble signal and wobble amplitude..........cccccciiic s 241

© ISO/IEC 2016 — All rights reserved iX



ISO/IEC 30190:2016(E)

M.2 Tolerance of normalized wWobble Signal .........oooiiiiiiiii e 241

X © ISO/IEC 2016 — All rights reserved



ISO/IEC 30190:2016(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types of
document should be noted. This document was drafted in accordance with the editorial rules of the
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on the I1ISO
list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of 1ISO specific terms and expressions related to conformity assessment,
as well as information about ISO's adherence to the WTO principles in the Technical Barriers to Trade (TBT)
see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/IEC JTC 1, Information technology, SC 23, Digitally
recorded media for information interchange and storage.

This second edition cancels and replaces the first edition (ISO/IEC 30190:2013), which has been technically
revised. It also incorporates the Technical Corrigendum ISC/IEC 30190:2013/Cor 1:2015.
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Introduction

In March of 2002, nine companies known as the Blu-ray Disc Founders, or BDF, came together to create
optical-disk formats with the large capacity and high-speed transfer rates that would be needed for recording
and reproducing high-definition video content.

Then, in October of 2004, more than a hundred companies joined and the BDF became an open forum called
the Blu-ray Disc Association (BDA). The BDA issued the first version of the Blu-ray Disc™ Recordable Format
Partl in October of 2005, and Version 1.3 of the Blu-ray Disc™ Recordable Format Partl in April of 2008,
which enabled the Recording Velocity up to 6x.

By the end of 2010, over a hundred million Blu-ray Disc™ had already been shipped, and Blu-ray™ devices
such as players, recorders, game consoles and PC drives were in use all over the world.

The BDA also conducts verification activities for the disks and devices and has established more than 10
Testing Centers in Asia, Europe and the USA.

The BDA gave consumer applications the highest priority in the first few years. But it was known, of course,
that International Standardization would be required before many government entities and their contractors
would be allowed to use Blu-ray Disc™. In February and January of 2011, the chair of ISO/IEC JTC 1/SC 23
and JIIMA (Japan Image and Information Management Association) formally requested the BDA to consider
International Standardization. The reason for this was to enable the inclusion of writable BDs, along with
DVDs and CDs, in an International Standard specifying test methods for the estimation of lifetime of optical
storage media for long-term data storage. In October 2011, the president of the BDA responded that his
organization had decided to pursue International Standard of the basic physical formats for the Recordable
and Rewritable Blu-ray™ Format.

In December of 2011, BDA sent project proposals for the International standardization of four formats to
ISO/IEC JTC 1/SC 23 via the Japan national body. They are 120 mm Single Layer (25,0 Gbytes per disk) and
Dual Layer (50,0 Gbytes per disk) BD Recordable disks, 120 mm Single Layer (25,0 Gbytes per disk) and
Dual Layer (50,0 Gbytes per disk) BD Rewritable disks, 120 mm Triple Layer (100,0 Gbytes per disk) and
Quadruple Layer (128,0 Gbhytes per disk) BD Recordable disks and a 120 mm Triple Layer (100,0 Ghytes per
disk) BD Rewritable disk.

This International Standard specifies the mechanical, physical and optical characteristics of a 120 mm
recordable optical disk with a capacity of 25,0 Gbytes or 50,0 Gbytes.

Some technical errors were found during the editorial work for JIS X 6230, which is the Japanese Industrial
Standard identical with ISO/IEC 30190:2013. In December of 2014, a Defect Report was submitted by the
Japan national body of ISO/IEC JTC 1/SC 23. The project editor proposed a Draft Technical Corrigendum for
ISO/IEC 30190:2013 and it was approved by ISO/IEC JTC 1/SC 23 in May of 2015.This International
Standard is the updated First edition of ISO/IEC 30190:2013, including the Technical Corrigendum and
additional corrections for some minor editorial errors.

A few additional specifications are required in order to write and read video-recording applications, such as
the BDMV and BDAV formats, which have been specified by the BDA for use on BD Recordable disks. These
specifications, which are related to the Application, the file systems or the Content-protection system, are
required for the disk, the generating system and the receiving system. For more information of the Application,
the Content-protection system and the additional requirements for the Blu-ray™ Format specifications, see
http://www.blu-raydisc.info.

The International Organization for Standardization (ISO) and International Electrotechnical Commission (IEC)
draw attention to the fact that it is claimed that compliance with this International Standard may involve the
use of patents.
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ISO and IEC take no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assumed ISO and IEC that they are willing to negotiate licenses under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,
the statements of holders of these patent rights are registered with ISO and IEC. Information may be obtained
as follows.

Hitachi Consumer Electronics Co.,Ltd.
Intellectual Property Management
292 Yoshida-cho, Totsuka-ku,Yokohama 244-0817 Japan

Hitachi, Ltd.,
IT Platform R&D Management Division PatentStrategy
322-2 Nakazato, Odawara-shi, Kanagawa-Ken 250-0872 Japan

Panasonic Corporation
Intellectual Property Center, OBP Panasonic Tower 8™ Floor,
2-1-61,.Shiromi, Chuoh-ku, Osaka, 540-6208, Japan

Pioneer Corporation
Intellectual Property Division, Legal & Intellectual Property Division,
1-1, Shin-Ogura, Saiwai-ku, Kawasaki-Shi, Kanagawa, 212-0031, Japan

Sony Corporation
IP Asset Management Department, Intellectual Property Division,
1-7-1, Konan, Minato-ku, Tokyo, 108-0075, Japan

Attention is drawn to the possibility that some of the elements of this International Standard may be the
subject of patent rights other than those identified above. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (http://www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line databases of patents relevant
to their standards. Users are encouraged to consuit the databases for the most up to date information
concerning patents.

NOTE Blu-ray™, Blu-ray Disc™ and the logos are trademarks of the Blu-ray Disc Association.
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Information technology — Digitally recorded media for
information interchange and storage — 120 mm Single Layer
(25,0 Gbytes per disk) and Dual Layer (50,0 Gbytes per disk) BD
Recordable disk

1 Scope

This International Standard specifies mechanical, physical and optical characteristics of a 120 mm recordable
optical disk with a capacity of 25,0 Gbytes or 50,0 Gbhytes. It specifies the quality of the recorded and
unrecorded signals, the format of the data and the recording method, thereby allowing for information
interchange by means of such disks. User data can be written once and read many times using a non-
reversible method. This disk is identified as BD Recordable disk.

This International Standard specifies the following:

— three related but different Types of this disk;

— the conditions for conformance;

— the environments in which the disk is to be operated and stored;

— the mechanical and physical characteristics of the disk, so as to provide mechanical interchange between
data processing systems;

— the format of the information on the disk, including the physical disposition of the Tracks and Sectors;
— the error-correcting codes and the coding method used;

— the characteristics of the signals recorded on the disk, enabling data processing systems to read data
from the disk.

This International Standard provides for interchange of disks between disk drives. Together with a standard
for volume and file structure, it provides for full data interchange between data processing systems.
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2 Conformance

2.1 Optical disk

A claim of conformance with this International Standard shall specify the Type implemented. An optical disk
shall be in conformance with this International Standard if it meets all mandatory requirements specified for its

Type.
2.2 Generating system

A generating system shall be in conformance with this International Standard if the optical disk it generates is
in accordance with 2.1.

2.3 Receiving system

A receiving system shall be in conformance with this International Standard if it is able to handle all three
Types of optical disk according to 2.1.

2.4 Compatibility statement
A claim of conformance by a Generating or Receiving system with this International Standard shall include a
statement listing any other standards supported. This statement shall specify the numbers of the standards,

the optical disk Types supported (where appropriate) and whether support includes reading only or both
reading and writing.

3 Normative references

The following referenced documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 646, Information technology — ISO 7-bit coded character set for information interchange

ISO 9352, Plastics — Determination of resistance to wear by abrasive wheels

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12h + 12 h
cycle)

IEC 60950-1, Information technology equipment — Safety — Part 1. General requirements
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