INTERNATIONAL ISO/IEC
STANDARD 17346

First edition
2005-02-01

Information technology —~Data
interchange on 90 mm_ optical disk
cartridges — Capacity: 1,3 Gbytes per
cartridge

Technologies de l'informatioh — Echange de données suf cartouches
de disque optique de 90'mm — Capacité: 1,3 Go par carfouche

Reference number
ISO/IEC 17346:2005(E)

1EC

© ISO/IEC 2005


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2005

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

Contents Page
Lo T =21 o viii
ST o1 o) o T Rl € 1Y o T o | P 1
1 ST o o -SSP SRR 1
2 TR LLLLL® LI 1 | L S SN 1
21 Optical Disk Cartridge (ODC).........ccccirrmmiiriiriiccsssserrer s sssssssssnesss s s ssssssssssmesssssssssssssifiabasbp e sesssnnnnsssssnsnn 1
2.2 Generating SYSteM ........oii it rncr e rr e e s s ssnne e e e ee s s s s nnne e e e e ees s s s bn e s e e e s nmnnneeneenanann 1
23 ReCeIVING SYSEOM ... s s oen s s s 1
24 Compatibility statement ...........ooo e DT e e e 2
3 NOIrMALiVe ref@reNCEeS ... s sha s s ke s s s s smmnmnmnmmnmnnnn 2
4 Terms and definitions........ccccooviiiiiiiirrrererererererereress s e b 2
5 Conventions and NOtatioNS...........c..iiiiiiiiccccrrr e seng he s smme e e s mmne e e e s s e en e e 5
5.1 Representation of NUMDETS ... T e e mn e s s mn e e e e 5
5.2 NAMES.....ce s sssssssssssssssnssbes e arssnsnssssnsnsssssssssssssnnnnsssnnnnnshansnnnnnnnnnnnnnnnnn 5
6 LTS o3 - Td o1 )Y 4 T PR 5
7 General description of the optical disk cartridge)i./......cccccceriiiiiccciierrrrr e b e 6
8 General reqUIrEMENES ..........ueiiiiiiiiccccecere e b b ssene e e s ss s s ssssme s e e s eesssssssnmnesesssssasssnnnnenendhessssnnnnnenessnnnn 6
8.1 L3 0 VAT T4 L= o | o e A 6
8.1.1 | Testing enVironNmMeNt........ ..o i enrrr s ss s s s sssss s s s s ss s s s s sssssssssssssssnsssssssssnsssssssssssssedeesensnsssnnnsnnnnnes 6
8.1.2 | Operating eNVIrONMENL............eeeiiiiie i i receiee e s ssssree e e e s s s s ssnsn e e e e e sss s s ssmnnneesessssssssnnshesensssssnnnnsnnnes 6
8.1.3 | Storage enviroNMENt ............ccccieeiiienccsseeere e s e s ssssssnmere e e e s s s s s s sssms e e e e sessasssssnmsneesessasssssnnnehessesssssnnnnsnnnens 7
< g I S I = 14 £ Yo Y g =14 oY o T PSRN R 7
8.2 Temperature SHOCK ..o it r s s s e s s e e s e e e e e e e e e e e e e e eeeeseessssssssssssssssnnnahenenenenenennnnnnnns 7
8.3 Safety reqUIremMEeNts........ ..o lee o smnr s e mme e e e e s s s nmn e e e e e s e e e e e e e nannn 7
8.4 L F= T 014 =T 1] U S 7
9 RefEreNCe DIIVE..... e e sssssssssssssssssssssshannnnnnnnnnnnnnnnnnn 8
9.1 OPptical SYSEM... ottt 8
9.2 Optical BEAM ... ) i rss e s s ssmr e e e s s s s s s s smn e e e e e e s snsssnnmneeeeeessasssnnnnennsshassnnnnnneenesannann 9
9.3 Read ChANNEIS . ... e p s 10
9.4 LI = 120 4 T TR R 10
9.5 Rotation<of-the disk........ccccceiiiiiiccciiriiii e ses e s ssnnr e e s s s s s mnme e e e e sdpnnmn e e s e eennnnnnn 10
Section 2 —Mechanical and physical characteristics.......ccccccoiiricisiriiin e b e 1
10 Dimensional and physical characteristics of the case .........ccccoovcrrrirriricccccscrece e, 1
10.1 ipti i 2 e 11
10.2 Reference planes of the CASEe ... e 1
10.3 Dimensions Of the CASe........ s e e e e e e e e s 1
10.3.1 Overall dimensions (S€e Figure 3) ..ot e 1
10.3.2 Location hole (S€e Figure 3) ... s s s s 12
10.3.3 Alignment hole (S€€ Figure 3).......ccciiiiiiiiiini i s 12
10.3.4 Reference surfaces (S€€ Figure 4) ... i scccsscrre s s s s ssssns s e s s s sssss e e s es s e smmmneneeas 12
10.3.5 Detents (SEE FIQUIE 5)......cccciieiiiiiiiiiccceecerenr s sss s sssne s e s s ss s s s s sssms e s e e s e s s s s smms e e e e e ssa s s nmnnne e e eesssnnnnnennnsn 13
10.3.6 Functional Areas (S€e FigUre 6) .........ccccciiiiiiiciiiieieiire s cssseee e s s sssss e e e e s s s s ssmne e e e e e s s ann e e neeas 13
10.3.7 Spindle and head WindOWs (S€€ FIQUIe 7)......cccccceiiiiiiiiiccismmriee s sss s ssssmssee e s s s sss s sssee s e s s ssssssssnsmnenasees 14
10.3.8 Shutter (S FIgUIre 8) ... ssser e s s s e e s s s smn e e e e s s e e smmn s e e e ee s nmnnneennens 15
10.3.9 Path for shutter opener and shutter sensor notch (see Figure 9) .......cccccoo v scccccsmeceeennn, 15
10.3.10 Mis-insert protections (see Figure 10) .........ccccuciiimiiiiiiniiiir s s s 16
10.3.11 Gripper SIots (S€€ Figure 11) ... s s s s 16

© ISO/IEC 2005 — All rights reserved iii


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

10.3.12 Label area (S€€ FIigUIe 12) .....iiiiiiicciceceiiiiirsicccsssess s s s s ss s s ssssne s s s s ss s s sssnne s e s s sessssssnnnnsensssssnssnnsensssssnssnn 17
10.4 Mechanical characteriStiCs. ... s s mnnnn 17
0 O - =Y Y 17
T0.4.2 IMASS...cumueeeueennnnnnnnnnnnnnnnnnnsnsnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnssnsssssnnnnnnnsnnnsnnnsnsnnnsnnnnn 17
L0 = T T 1S3 oY o £ T o 0 17
10.4.4 COMPIIANCE .....ceeieeiiiiiiicc s ccrnerr e s s s s sssn e s e e e s s s s s s s sm s e e e e e se s s s ssme e e eeeesaasssssmnseaeeessasssannnnnaneasssnnmnnnnenesnnssnn 17
10.4.5 Shutter opening fOrCe ... ———————— 17
11 Dimensional, mechanical and physical characteristics of the disk...........ccccccnniiriiniiiiniiciennnn. 29
111 General description of the disk.........cccoo e e 29
11.2 Reference axis and plane of the disk ... 29
11.3 Dimensions of the disk (s€e Figure 13) ... 29
11.3.1 Hub dj i Bigure 43) i 29
11.3.2 Clamiing ZONE (S€€ FIigUure 13) .....eciiiieiccccceeecrr s cccsnnne e s s smnns e s e s s e s s smmnne e e s e een s s nmnfiinh an e 30
11.4 Mechanical characteriStiCs. ... s g P aa b e o 30
11.4.1 Mt al ... s mnmnn b an s nnan 30
I 07 - = L . Yo A 30
11.4.3 Moment of iNertia..........ccccoeiiiiie e snne e e e e eesssss e o et en e sessnnmn e e e e e shanann 30
I S 15 T o = 1 o T i S 30
11.4.5 Axial QefleCtion ... e (T e mmn e nmn e e e e e 30
11.4.6 Axial ACCeleration....... ... L afe T en s s nmne e e e s nmn e e e e e ahannann 31
T S 1 T =T I T T 4T L YN SR R 31
11.4.8 Radial acceleration..............iiiiiiiiiiiirrr ey aden e s e e e e snmnn e e e e e nnann 32
T I S -SSR SPPR SRR RS 32
11.5 Optical Characteristics ...l e e e e e 32
11.5.1 IndeX|of refraction ... e e e e ssmnn e e s s e s s mnnn e e e e s e s nnmn e e e e e shanann 32
11.5.2 Thickness of the substrate..........ccccccoiiiimiiiicccccr B e ssne e e e s e e e e shanann 32
11.5.3 BirefriNgeNCe ......ueeeciieieee et rsecr e s s sss s e agbes s b snmn e s e e s essas s nnmn e e e e eesensssnmnnneensssnnnnnnnenshansann 32
11.5.4 Verticpl BirefliNngeNCe .........ue it Gebe s boe s s sssme e e s s e s s s s sssnmn e s e s esssnsssnnmnssesesssssnnnennesshansann 33
11.5.5 RefleqtancCe ...t r s e e s ee s s ssme e e e e e e s s s s snmne e e e e eesan s nnnnneneasssnnnnnnnenshansnn 33
12 Interface between cartridge and drive...........coviiiicccccerr s s e e 33
121 (O3 =T 3T 10 Yo T 4 =1 4 VoY 1 e PSR R 33
272 0 F- 13T« Y1 4 Vo R {0 e R 33
12.3  Captufe cylinder (see Figure 14)........ 5 s sses b 34
12.4 Disk gosition in operating condition (see Figure 14) .........cccovcmiiiiiiiniiniisn e e 34
Section 3 — Hormat of information ....ccii e 36
13 Geomeptry of physical tracks .........cccvviiiiniiiiin 36
131 (o VAL v LI T Tod [T T T o 1 Y N A 36
13.2  Direction of track SPirali.....ccccoiiiiicciciieiie e sn e e annn e e e e e eesssnmn e e e e s shannann 36
13.3  PhysSi€al track PitCR...i .. s s nmn s apannnan 36
14 Track [format ... e s e e e s e e e e e e s s e nmn e e e e e e s sn s nmneneeen e nnnnaheneees 36
14.1 Logic£| LI Lo 817 1] o = PRSI S 36
14.2  Logic@l TracK layOut...........oo e s sssssssssssssssssssssnnnnnnnnnahannnnn 36
14.3  Clock|frequencies and PEriods .........ccceiiiiiiiiiiiriririe e sssne e s s smmne e e e s s s s mmneahannnas 36
144 Radialalignment 37
I T = e o Tl 11T ] o - 37
15 EST=T 2 o T g o 1 4 - | 4 37
15.1  SECOr [aYOUL ...t 37
T S T= Yo o gl 1 = Q1 38
T TV o I 7Y ' - 39
15.4  AdAress Mark (AM)......cooi i ccicrciieiiisiisissscere e s ssss s s sssmsee e e e s s sasssssmn e e e e e essas s asmneseeeessasssasnmsnaeesssassnnnnnsnesnnssnn 40
R T |0 =T - 40
T T oo X =10 0] o LT (o OSSR 41
I T8 A - T o SRR 41
2R T 1Y o T SRR 41
TR T 0 T 1 T8 =1 o SR SSR 41
15.9.1 User data bytes.........coooiiiiiiiiiir - 42
15.9.2 CRC and ECC DYLeS ......cceiiiiiiiiiiiicieriscmeesissssee s sssssse s sssssne e s ssssme e s sssms e s ssssnsasasssnnesssssnneesssssnsesssnenssssnnnns 42
iv © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

ST T T & =T T o ) - 42
ST L0 = T =Y - ' 42
16 [RLEYoTo] o [TV TN o o T 1= 42
17 Format of the INformation Zone............oooeiiiiiiiiiie it s e s nnnn 43
17.1  General description of the Information Zone.............iiiie e e 43
17.2  Division of the INfOrmation ZONe ... e s e e s s s e s s s s e e e e e e e e e e e e e e e e e e e e e e e eesennnnnnnn 43
2 2 TR 1 111 107 oY o = U 43
7 2 N = 1T i =Y 4o Y 1= U 43
A2 T I == 4 oY o = 43
28 T 0o T 1 4o V4o Y 1= YU 44
28 T 0 F- 1 T4 o Y o - U 45
18 Format of the Data Zone.......c...oiiiiiiiieciiriiirrieersr s rresssr e s s e s ses s e s s s e e nnmsss e s s e e s nnnnsasidTioh e nnnsnnmnnnsnnnens 45
18.1 Buffer tracks and Test tracks in the Data Zone .........ccoovvveeeiieieeeeeeeeeeeeeeeeeeee e gothad e b e e 45
18.2 | Defect Management Areas (DMAS) ......ccccceeviicccismmrrresnnsssssssmseessssssssssssssssssesssss feshmmsnssenshesssssssnnnenenses 45
18.3 | Disk Definition Structure (DDS)........ccccccmeimiiiiicciseerrrerr s ccssnrerers s sssee e ene b b s s ssnnnenn b eesssssssnnssnnns 48
L 2 S I == . 3o 11 ' R SN R 49
19 Defect management ......... .. ssnne e e e e e e s e s s nnne e e e e s e s s sn e e e e eennnnnn 50
19.1 Initialization of the diSK .........cceeeeeeiiiiieeeeeee e dn b b e s s 50
e 72 0 =Y {3 i To= 1 o o P i 07NN RN 50
19.2.1 | Slipping Algorithm ..ol e 50
19.2.2 | Linear Replacement Algorithm ... T e 50
19.3 Disks NOt COrtified .......ooiiieiiiiiiieiirir s r ek e e s e nmns s e e s e e s nnnsssssssersnnnnnnssssssherernnnmnnssnneens 51
19.4 | Write ProCeduUre....... . iiiiiiicccereeeieesrcsmeene e e sessssssafnnea Tensansssssmnnn e e e e s ss s smmnne s eessnsssssmnnahensesssnnnnennses 51
19.5 | Primary Defect List (PDL).......ccccuciiriinierriieene o erans s snsss s sssss s s ssssss s s ssssss s s s ssss s s sass s sssmss s snnnes 51
19.6 | Secondary Defect List (SDL).....cccuiccccecmmrmrriinnee e Sdinteniniiissccsssnmessssssssssssssmsssessssssssssssssnshenssssssnnessnses 51
Sectioh 4 — Characteristics of embossed iNformation ..........cccccccrerrrrrrrrrrrrrrrr s rrrrrrrrrrrrrrrresdher e e erer e e e e eeenas 53
20 Method Of teSting ... et ssnn e e e s s s ssmmne s e e s s nnmn e e e e eeennnnnn 53
20.1 L3 0 A VAT o o104 1= 1 | PPN RO 53
20.2 | Use of the Reference DIIVE ..........cqiimiiriiiiiiiiierereesssesesseesesesesesesessssesssesssessessesessssssssssssssssmhesssnnsnesenenene 53
20.2.1| Optics anNd MEChANICS ....cccciiiiiicce i ssssr s e s ssms e e e s e s s s s s mnnn e e e esses s enmnnessnsssnnnnnns 53
b T I 3 == U I o o 1T T 4 PPN S 53
b0 B I 2 3T Vo I o3 o T T 3 1= £ RN SN 53
b0 - U 1 T N SR 53
20.3 | Definition of signals... . ———_—— 53
21 Signals from groOVES ........cccceiiiiiniiiiiie ek 54
211 Divided push-pull)Signal..........cccciiiiiiiiiiiii ik ————— 54
2 7 I o £ = T =3 0 (= o1 5 ! R 55
2 1. T I - Vo Cq oY= 4 T | N SRR 55
22 53T TaE=T K31 (od 0 L5 Lo 1= S PSSP PSRN SRR 55
22.1 £SY =Y o o Y a8 1 =T o Y S 55
22.2 | VFOP ANd VFO2.........ccoooeieeeeeiieeeieeeeeteeeeesteeseeeeeseeeeseseresesesessseassnsnsassnsnsnsnnsnnsnsnsnnnnnsnsnnnsnnmnnaharenenenenenennnns 55
22.3 | Address Mark, ID field and Postamble...........cccccccciiiiiiiimeeiiiiiiiriesiss e ssssssssss e rsssssssshesesesssss s 56
728 I 1Y [T T L3 56
b7 X 4 T -1 1 56
23 Signals from embossed Recording fields ... 56
231 £ 3 T E= =T 0 0T o1 LU T = 56
B 7 1 4113 ¥ 1 =) Y 56
Section 5 — Characteristics of the recording layer and user data............ccccoecvmriniiiincc e, 58
24 (V=4 g LoT a3 38 T=T=3 1] T SRS 58
241 L3 0 A VZT o o104 1= 1 | PSP 58
7 Sy - =Y (= o Lo =30 . Y 58
24.2.1 Optics anNd MECNANICS ....cciiiiiiiiiccccirie e sssr s s s s s s s e e e e e e s s e s s mn e e e e e e e san s s snmnnessnsssnnnnnns 58
7 Sy 2y =Y T oY o Y T 58
24.2.3 Read magnetic field ... s e s e s e e e e e e e e e e nnmnnns 58
© ISO/IEC 2005 — All rights reserved \


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

.27 728 S Y- o I o2 4 - 11 2 1= [ 58
7 728 I - T2 {1 4 58
24.2.6 Signal detection for testing PUIPOSES.........oiccccciceiriiiiiiirc e rssr e s amn e e e e e s s s s mmnneeas 59
24.3 R4 1= oY ¢ L 114 oY 59
24.3.1 Write PUIS© @nNd POWET ........ccciiiiiiiirrirrsrsrsrsss s s rs s s s s sss s s s s s s s s s s sssssssssasassssesenersnenenensnneeeeeeeeeeneeeeeeeennnnnnnnnnnnns 59
24.3.2 Write MagnetiC field .........ooo e n e e e annn e e e e e s 61
24.3.3 2T and 4T pulse power determination..............cccciiiiiiiiiicerrre e mn e e 61
24.3.4 Media power SeNSItIVItY ...cccceiiiciiiiiiii i ———————— 61
244 Erase CONAItIONS.......cccuiiiiiiiiiie i rsee i rrss s res s s resa st rsans s e nsss s eansss s eanssssaanssssaanssssennsssssssanssnnsnnnsnns 62
B B B T = o Yo 1 62
24.4.2 Erase magnetic field ... 62
245 Definition of SIgNalS .......ccceiiiiiiiiii e ————————————— 62
25 Magneto-optical characteristiCs ..........uuvimiiiiiiiiiiieiee e e 62
251 Figurg of Merit ..ot rr e smn e e s s s mnn e e e e e e ses s nmnnn e e e e e sssmnnn fEnSandeeopamnnns 62
25.2 Imbalance of the magneto-optical signal.........ccccceeecccierrriiicccccecrrrr e e e b s 62
25.3 Magné¢to-optical signals obtained from the embossed Headers.........ccccvmmernvccccn i e, 63
26 Write LharacteriStiCs ......ciiviuiiiiecii e rr s e e s e r e s s ma e s nn s s reme e dr e swbssennnnsnreennsshernnnn 63
26.1 (== o [ 114 oY o U A SN O 63
26.2 Narrow-band signal-to-noise ratio (NBSNR) ..........ccccecvvmmminnimninnsiinsse b e, 63
26.3 CroSSHAIK ratio ......cccuciiiiiiiiiieiiiri i reea s rrss e rsss s rrssss s remsssseenssssrensitasbadenseennsssrennssssnssnnsnssenshussnes 64
26.3.1 Rewritable track test method ... reeeles b e resa e es s eenah e 64
b3 SN 1 0110 5 (= 7 N S, 64
26.5 Medialthermal iNteracCtion..... ..o e rresa e re s Sar s s s s ransssssensssssennssssennssssennnnssnshansans 65
27 Erase|power determination ...t s snmah s 65
Section 6 — Qharacteristics of user data .........ccceeeiiiiiiiiiecc S e e eee 66
28

28.1

28.2

28.2.1

28.2.2

28.2.3

28.2.4

28.2.5

28.2.6

28.2.7

28.2.8

29

29.1

29.1.1

29.1.2

29.2

29.2.1

29.2.2

29.2.3

30 Data interchange reqUIrements ... s e s e 68
30.1 B - e (1 3T S 68
30.2 L oY YT 4 =Y o - - 68
BT O T - 1 Y o |- 68
Annex A (normative) Edge distortion test...........cccccceiiiiiiiiccccecrrre e 69
Annex B (normative) Compliance teSt........cccciiiiiiiiiiiiiiiriir s sssnr e nsm e e nn e e e e n e nnn 70
Annex C (normative) CRC fOr ID fields .......ccccciiiiiiiiiieriiiiiiiscccssers s s s csssses e s e s s s samnn e e e e s s s mnnn e e e e s ssnnnnnn 72
Annex D (normative) Interleave, CRC, ECC, Resync for the data field ...........ccccccermrrriiccccicerere s 73
Annex E (normative) Contents of the Control Zone...........ccccceiiiiiicccccceeenene e sssnr e e e e s s nnn 77

vi © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

Annex F (normative) Determination of the Resync patterns ... 83
Annex G (normative) Measurement of the figure of merit..........ccccorrieerr e 88
Annex H (normative) Read Channel for measuring NBSNR and jitter..........ccccooooommireicmneccccceneccceeee e 89
Annex | (normative) Implementation Independent Mark Quality Determination (IIMQD) for the
interchange of recorded Media .......ccccceiiiicccccciiini e e an 92
Annex J (normative) Air cleanliness class 100 000 .............cccoocciiriiiiiiicsssnrerr e sssre e s s e s s s s s ssmsnseesssssssssnnnees 93
Annex K (normative) Position of the cartridge relative to the reference planes ........ccccocvcciiiiiicnniiiennn, 94
Annex L (normative) Relaxation by zones of the requirements for signals...........cccoocriiiiicininiiicnncieenn, 95
AnnexM-(normative) Test method for measuring the adsorbent force of the hub oo e 96
Annex|N (informative) Track deviation measurement ..........cccccoiriicniinnisi o b 98
Annex| O (informative) Derivation of the operating climatic environment................... b 101
Annex| P (informative) Transportation ..o segm s e e b, 106
Annex| Q (informative) Office environment ............ccooreociiirccccirnrcsrer e e e eree b e 107
Annex|R (informative) Values to be implemented in existing and future’standards............. .ccce......... 108
Annex|S (informative) Measurement of the vertical birefringence of-the substrate..............f............... 109
Annex| T (informative) Sector retirement guidelines ...........ccccocee s et b, 111
Annex|U (informative) Laser power calibration for evaluation ‘of media power sensitivity................. 112

© ISO/IEC 2005 — All rights reserved vii


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(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-gove
technology, IS

International S
The main tas

Standards ado
an Internationa

oy - Lo shla 1O DU | Y Il o | o 4l I 1 bl £l al ol H
Hrrcetital, 1mr ndiourm Wit To'U  dliu TIU, dloU  IdRT pPalt 1T UIc WUITR. 11T 1S TITIU UT 1o ”lat'on

D and IEC have established a joint technical committee, ISO/IEC JTC 1.
tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2
of the joint technical committee is to prepare International Standards. Draft International

pted by the joint technical committee are circulated to national bodies forwvoting. Publicgtion as
| Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this documentymay be the subject of patent

rights. 1ISO ang

ISO/IEC 17344

IEC shall not be held responsible for identifying any or all sué¢hjpatent rights.

was prepared by Ecma International (as ECMA-351) and-was adopted, under a special “fast-

track proceduge”, by Joint Technical Committee ISO/IEC JTC 1, Information technology, in parallel with its

approval by n

tional bodies of ISO and IEC.

viii

© ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

INTERNATIONAL STANDARD

ISO/IEC 17346:2005(E)

Information technology — Data interchange on 90 mm optical
disk cartridges — Capacity: 1,3 Gbytes per cartridge

Section 1 — General

1 S¢

cope

This Ipternational Standard defines the characteristics of 90 mm Optical Disk) Cartridges

capaci

Type R
disk ug

y of 1,3 GB per cartridge. It specifies only Type R/W for 2 048—byte sectofs, 6f such cartr|

/W provides for data to be written, read and erased many times over the entire recording
ing the thermo-magnetic and magneto-optical effects. It is also referred to as "fully rg

Interngtional Standard provides for 2 048-byte sectors only. All sectors@©n‘\a disk are of the sam

This In

fernational Standard specifies:

- th

conditions for conformance testing and the Reference Drive;

— the¢ environments in which the cartridges are to be operated and stored;

— th¢ mechanical and physical characteristics of the\cartridge, so as to provide mechanig
abjility between data processing systems;

— th

format of the information on the disk; both embossed and user-written; includin

digposition of the tracks and sectors, the error correction codes, and the modulation metho

— the characteristics of the embossed information on the disk;

— th¢ magneto-optical characteristics ‘of the disk, enabling processing systems to write data o

— th
th

This In
volums

2 C

minimum quality of user-written data on the disk, enabling data processing systems to
b disk.

ternational Standard provides for interchange between optical disk drives. Together with
and file structure, it’/provides for full data interchange between data processing systems

bnformance

(ODC) with a
dges.

surface of the
writable". This
B size.

al interchange

j the physical
j used,;

nto the disk;

read data from

a standard for

21 (I)ptical Disk Cartridge (ODC)

A claim of conformance with this International Standard shall specify the Type of the ODC. It shall be in
conformance if it meets all mandatory requirements specified herein for that Type.

2.2 Generating system

A claim of conformance with this International Standard shall specify which Type is supported. A system
generating an ODC for interchange shall be in conformance with this International Standard if it meets the

manda

tory requirements of this International Standard for the Type specified.

2.3 Receiving system

A claim of conformance with this International Standard shall specify which Type is supported. A system
receiving an ODC for interchange shall be in conformance with this International Standard if it is able to
process any recording made on the cartridge in accordance with 2.1 on the Type specified.
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2.4 Compatibility statement

A claim of conformance with this International Standard shall include a statement listing any other
International Standard supported by the system for which conformance is claimed. This statement shall
specify the number of the Standard(s), the ODC type(s) supported (where appropriate) and whether support
includes reading or both reading and writing.

3 Normative references

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

ECMA-287, Safety of electronic equipment (2002)

4 Terms dnd definitions

For the purposes of this document, the following terms and definitions apply.

41
band
Part of the Datla Zone comprising a fixed number of consecutive physical tracks.

4.2
case
The housing fqr an optical disk that protects the disk and facilitates/disk interchange.

4.3

Channel bit
The smallest ¢lement for the representation of data on“a disk. It is recorded as either a space or 3 mark.
Twelve Channgl bits are used to represent eight inputbits.

4.4
clamping zon
The annular part of the disk within which thé-clamping force is applied by the clamping device.

4.5

control track
A track contairing the information-on media parameters and format necessary for writing, reading and erasing
the remaining fracks on the optical disk.

4.6
Cyclic Redunflancy-€heck (CRC)
A method for detecting errors in data.

4.7
defect management
A method for handling the defective areas on the disk.

4.8

disk reference plane

A plane defined by the perfectly flat annular surface of an ideal spindle onto which the clamping zone of the
disk is clamped, and which is normal to the axis of rotation.

4.9

embossed mark
A mark so formed as to be unalterable by magneto-optical means.
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entrance surface
The surface of the disk on to which the optical beam first impinges.

411

Error Correction Code (ECC)
An error-detecting code designed to correct certain kinds of errors in data.

412
field

A subdivision of a sector.

413

format

The ar

414

fully re¢writable disk

An opt

415

groove

See 4.

4.16
hub

The central feature on the disk which interacts with the spindle of the disk drive to provide radia

the cla

417

interlepving
The prpcess of allocating the physical sequence of units of data so as to render the data m
burst errors.

418

Kerr rotation

The ro
by the

4.19
land a

A trengh-like featdre of the disk, applied before the recording of any information, and used to @

locatio
track.

4.20
logica

angement or layout of information on the disk.

cal disk in which the data in specified areas can be rewritten by an optical\beam.

9.

mping force.

ation of the plane of polarization of an optical beam upon reflection from the recording Ia
magneto-optical effect.

nd groove

. The gfoove is located nearer to the entrance surface than the land with which it is p

centering and

bre immune to

yer, as caused

efine the track
hired to form a

| track

Seventeen consecutive sectors for disks with 2 048-byte sectors in one or more physical tracks. The first

sector

4.21
logica

of each logical track is assigned sector number 0.

1 ZCAV

A disk format requiring Zoned Constant Angular Velocity operation and with tracks n in the Data Zone all

being |

ogical tracks.

© ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

4.22
mark

A feature of the recording layer which may take the form of a magnetic domain, a pit, or any other type or form
that can be sensed by the optical system. The pattern of marks represents the data on the disk.

NOTE

4.23
optical disk

Subdivisions of a sector which are named “mark” are not marks in the sense of this definition.

A disk that will accept and retain information in the form of marks in a recording layer, that can be read with an

optical beam.

4.24
optical disk ¢
A device consi

4.25
physical trac
The path whi

4.26

Lrtridge (ODC)

sting of a case containing an optical disk.

ciuL is followed by the focus of the optical beam during one revolution of the disk.

physical track group

A fixed numbe

4.27
pitch
The distance b

4.28
polarization
The direction g

NOTE The
beam. The pola
point of the elec

4.29
read power
The optical po

NOTE It is
be used provide

4.30

I of consecutive physical tracks in the Data Zone.

etween adjacent physical track centrelines, measured in a radial direction.

f polarization of an optical beam is the direction of the electric vector of the beam.

plane of polarization is the plane containing the electric vector and the direction of propagatio
[ization is right-handed when to an.observer looking in the direction of propagation of the beam,
ric vector would appear to describe an ellipse in the clockwise sense.

wer, incident at the.entrance surface of the disk, used when reading.

specified as a maximum power that may be used without damage to the written data. Lower pov
i that the signal-to-noise ratio and other requirements of this International Standard are met.

recording la

r

A layer of the dlisk/on or in which data is written during manufacture and/or use.

1

h of the
he end-

ler may

4.31
Reed-Solomo

n code

An error detection and/or correction code which is particularly suited to the correction of errors which occur in
bursts or are strongly correlated.

4.32
sector

The smallest addressable part of a track in the Information Zone of a disk that can be accessed independently
of other addressable parts of the zone.
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4.33
space

ISO/IEC 1

The area between marks along the track.

4.34

spindle
The part of the disk drive which contacts the disk and/or hub.

4.35

substrate
A transparent layer of the disk, provided for mechanical support of the recording layer, through which the

optical

4.36
zone

An ann

5 C

5.1 Representation of numbers

A mea

that a
range

Letters
The se
Numbs

Numbs

Negati

In eac
the le
byte) i

Correction circuits and to their output.

Unless| otherwise stated, @Il track numbers refer to logical tracks.

5.2

The ngmes of entities, e.g. specific tracks, fields, etc., are given with a capital initial.

6 Listof acronyms

AM
CRC
DDS
DMA
ECC
FA1
FA2

LSB

beam accesses the recording layer.

7346:2005(E)

ular area of the disk.

bnventions and notations

pecified value of 1,26 with a positive tolerance of +0,01;-and a negative tolerance of
bf measured values from 1,235 to 1,275.

and digits in parentheses represent numbers in hexadecimal notation.
tting of a bit is denoted by ZERO or ONE.

rs in binary notation and bit combinations.ate represented by strings of digits 0 and 1.

e values of numbers in binary notation are given in TWO's complement.

field the data is recorded so.that the most significant byte (byte 0) is recorded first. W,

rs in binary notation and bit combinations are shown with the most significant bit to the Igft.

sured value is rounded off to the least significant digit of the ‘corresponding specified vplue. It implies

-0,02 allows a

thin each byte

t significant bit is numbered 0 and is recorded last, the most significant bit (numbered 7 in an 8-bit

recorded first. This order of recording applies also to the data input of the Error

ames

Detection and

Address Mark

Cyclic Redundancy Check
Disk Definition Structure
Defect Management Area
Error Correction Code
Functional Area 1
Functional Area 2
Identifier

Least Significant Byte
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MO
MSB
oDC

PA

PDL
RLL(1,7)
RIW
SDL

6:2005(E)

Magneto-Optical

Most Significant Byte
Optical Disk Cartridge
Postamble

Primary Defect List

Run Length Limited (code)
Rewritable

Secondary Defect List

SM
TIA
VFO
ZCAV

7 General
The optical dis
optical disk.

The case is a
automatically U

The optical dis

brotective enclosure for the disk. It has access windows’ covered by a shutter. The windg

k is recordable on one side. Data can be written-onto the disk as marks in the form of m

Sector Mark
Time Interval Analyzer
Variable Frequency Oscillator

Zoned Constant Angular Velocity

description of the optical disk cartridge

k cartridge which is the subject of this International Standard-consists of a case contai

ncovered by the drive when the cartridge is inserted into'it.

ning an

WS are

agnetic

domains in the recording layer and can be erased from it with-"a focussed optical beam, using the thermo-

magnetic effe
beam. The ds
accesses the 1

8 General
8.1

8.1.1 Testin

The test envirg
the following p
temperature:

relative humidi

ecording layer through the transparent substrate of the disk.

Enviropments

t. Data may be directly written over existing data by modulating the intensity of the
ta can be read with a focussed optical*beam, using the magneto-optical effect. Thg

requirements

atmospheric p

air cleanliness:

j environment
nment is the environment where the air immediately surrounding the optical disk cartrid
Foperties:
23°C+2°C
ty: 45 % to 55 %
essure: 66kPato-t66+kPa

Class 100 000 (see Annex J)

optical
beam

ge has

No condensation on or in the optical disk cartridge shall occur. Before testing, the optical disk cartridge shall
be conditioned in this environment for 48 h minimum. It is recommended that, before testing, the entrance
surface of the optical disk shall be cleaned according to the instructions of the manufacturer of the disk.

Unless otherwi

8.1.2 Operat

se stated, all tests and measurements shall be made in this test environment.

ing environment

This International Standard requires that an optical disk cartridge which meets all requirements of this
International Standard in the specified test environment provides data interchange over the specified ranges
of environmental parameters in the operating environment.

© ISO/IEC 2005 — Al rights
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The operating environment is the environment where the air immediately surrounding the optical disk cartridge
has the following properties:

temperature: 5°Cto55°C
relative humidity: 3% to 85 %
absolute humidity: 1 g/m3 to 30 g/m3
atmospheric pressure: 60 kPa to 106 kPa
temperature gradient: 10 °C/h max.
relative humidity gradient: 10 %/h max.

any copdition under which a beam is in focus: 36 000 A/m max. (see Annex Q.2)

any other condition: 48 000 A/m max.

No condensation on or in the optical disk cartridge shall occur. If an optical disk cartridge has bgen exposed to
conditipns outside those specified in this Clause, it shall be acclimatized i, an’ allowed operatirjg environment
for at I¢ast 2 h before use. (See also Annex O).

8.1.3 |[Storage environment

The ogtical disk cartridge without any protective enclosure shall'not be stored in an environment outside the
range allowed for storage. The storage environment is definéd as an environment where the air immediately
surrou:rding the optical disk cartridge has the following properties:

tempefature: -10°Cto55°C

relativg humidity: 3 % to 90 %

absolufe humidity: 1 g/m3 to 30 g/m3

atmospheric pressure: 60 kPa to 106 kPa

tempefrature gradient: 15 °C /h max.

relativg humidity gradient: 10 %/h max.

air clegnliness: Office environment (see Annex Q.1)
magnetic field strength at'the recording layer: 48 000 A/m max.

No corjdensation on or'in’the optical disk cartridge shall occur.

8.1.4 |Transportation

This International Standard does not specify requirements for transportation; guidance is given in Annex P.

8.2 Temperature shock

The optical disk cartridge shall withstand a temperature shock of up to 20 °C when inserted into, or removed
from, the drive.

8.3 Safety requirements

The cartridge shall satisfy the safety requirements of Standard ECMA-287, when used in the intended manner
or in any foreseeable use in an information processing system.

8.4 Flammability

The cartridge and its components shall be made from materials that comply with the flammability class for HB
materials, or better, as specified in Standard ECMA-287.
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9 Reference Drive

The Reference Drive is a drive several critical components of which have well defined properties and which is
used to test write, read and erase parameters of the disk for conformance to this International Standard. The
critical components vary from test to test. This Clause gives an outline of all components; components critical
for tests in specific clauses only are specified in these clauses.

9.1 Optical

system

The basic set-up of the optical system of the Reference Drive used for measuring the write, read and erase
parameters is shown in Figure 1. Different components and locations of components are permitted, provided
that the performance remains the same as that of the set-up in Figure 1. The optical system shall be such that

the detected Ight retflected from the entrance surface of the disk IS minimized SO as not to Influer

accuracy of thg¢ measurements.

In the absenceg of polarization changes in the disk, the polarizing beam splitter J shall be aligned,to m
signal of detedgtor K4 equal to that of detector Ky. The direction of polarization in this case is.called the

direction. The phase retarder N shall be adjusted such that the optical system does notjhave more th

phase retarda
retarder is call

The phase ret

bd the neutral position.

The beam spIiTter J shall have a p-s intensity reflectance ratio of at least 100(

The beam spl
polarization di
nominally 0,95

The imbalance
measurement

tter E shall have an intensity reflectance R, from F to i of nominally 0,30 for the

The actual value of Rq shall not be smaller than 0,90:

imbalance shall be multiplied by

to make it corr

The output of

embossed ma
reading user-w

bspond to the nominal beam splitter E.

Channel 1 is the sum of the currents through photodiodes K¢ and K5, and is used for

rks. The output of CGhannel 2 is the difference between photo-diode currents, and is u
ritten marks with_the) magneto-optical effect.

rder can be used for the measurement of the narrow-band signal-te-rioise ratio (see 26.4

ection. The reflectance Rq for the polarization perpendicular to the neutral direction §

of the magneto-optical signal is specified for a beam splitter with nominal reflectance
is made on a drive with reflectance's Ry’ and Rs' for beam splitter E, then the me

ce the

bke the
neutral

an 2,5°

on between the neutral polarization and the polarization perpendicular to.it: This position of the

~

neutral
hall be

. If the
asured

eading
sed for
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>+ Ch. 2
e - L
> o

=
/l [] [I
L
C D E F G
B
A 03-0033{A

A Laser diode H Qptional half-wave plate

B Collimator lens N Phase retarder

C Optional shaping prism J Polarizing beam splitter

Ch.1 Channel 1 K1, Ko Photodiodes for Channels 1|and 2

Ch.2 Channel 2 Ks Split photodiode

D Beam splitter L4, Lo d.c.-coupled amplifiers

E Polarizing beam spfitter M Tracking Channel (see 20.3

F Objective lens I, I Tracking signals from photogiode K3

G Optical disk

Figure 1 — Optical system of the Reference Drive
9.2 Optical beam
The fogussed optical beam used for writing, reading and erasing data shall have the following pfoperties:
a) Whveléength (1) 685 nm + 10nm
b) Whuelength (3) divided by the numerical A/NA=1245 pm + 0 018
aperture of the objective lens (NA)

c) Filling D/W of the aperture of the objective lens 0,85+ 0,05
d) Variance of the wavefront of the optical beam 0to 0,033 A rms

near the recording layer, after passing through
an ideal substrate.

e) Polarization Linear, parallel to the groove
f)  Extinction ratio 0,01 max.

g) The optical power and pulse width for writing, reading and erasing, and the magnetic field shall be as
specified in 20.2.2, 24.2.2, 24.3, 24.4 and 28.2.2.

© ISO/IEC 2005 — All rights reserved 9
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D is the diameter of the lens aperture and W is the beam diameter of the Gaussian beam where the intensity
is 1/e2 of the maximum intensity.

The extinction ratio is the ratio of the minimum over the maximum power observed behind a linear polarizer in

the optical bea

m, which is rotated over at least 180°.

9.3 Read channels

Two read channels shall be provided to generate signals from the marks in the recording layer. Channel 1
shall be used for reading the embossed marks, using the diffraction of the optical beam by the marks. Unless
otherwise stated, the signal of Channel 1 is not equalized before detection. Channel 2 shall be used for
reading the user-written marks, using the rotation of the polarization of the optical beam due to the magneto-

optical effect

f the marks The read amplifiers after the photo-detectors in Channel 1 and Channel

2 shall

have a flat res
equalized befg

The signal frg
Butterworth lo

9.4 Trackin

The Tracking
radial tracking
Reference Dri

channel. The @

The requireme
in 20.2.5.

9.5 Rotatiogn of the disk

The spindle s
direction of rot

ponse within 1 dB from d.c. to 40 MHz. Unless otherwise stated, the signal of Channél
re detection.

m Channel 2 is not equalized before detection. The signal shall be filtered with a
v-pass filter with a cut-off frequency of one half the Channel clock frequency.

9

channel of the drive provides the tracking error signals to controkthe servos for the ax
of the optical beam. The method of generating the axial tracking‘error is not specified
ve. The radial tracking error is generated by a split photodiode detector K3 in the t

ivision of the diode runs parallel to the image of the tracks on the diode.

nts for the accuracy with which the focus of the opticalllbeam must follow the tracks is sf

hall position the disk as specified in 1241t shall rotate the disk at 50,0 Hz + 0,5 H
ation shall be counter-clockwise when viewed from the objective lens.

is not

3-pole

ial and
for the
racking

ecified

z. The

10
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Section 2 — Mechanical and physical characteristics

10 Dimensional and physical characteristics of the case

10.1 General description of the case (see Figure 2)

The case is a rigid protective container of rectangular shape. It has a spindle window on Side A to allow the
spindle of the drive to clamp the disk by its hub. Both Side A and Side B of the case have a head window, the
one on Side A for the optical head of the drive, the other one on Side B for the magnetic head providing the
necessary magnetic fields. A shutter uncovers the windows upon insertion into the drive, and automatically

covers
cartridg

them upon removal from the drive. The case has features that enable a drive to reject
e, write-inhibit and reflectance detection features, and gripper slots for an autochanger:

10.2 Reference planes of the case

The dimensions of the case shall be referred to three orthogonal reference planes X, Y and Z.

be corj
measu
three ¢
(see A
feature

strained such that four reference surfaces S1 to S4 on Side A of the case lie in
Fing those dimensions of the case in 10.3 which are referenced to-this plane. The inte
lanes defines the centre of the location hole. The centre of the alignment hole shall lie
hnex K). A dimension of a feature referenced to one of the planes is the shortest dis
to the plane.

10.3 Dimensions of the case

The di
operati

10.3.1

mensions of the case shall be measured in the tést environment. The dimensions of
hg environment can be estimated from the dimensions specified in this Clause.

Overall dimensions (see Figure 3)

The tofal length of the case shall be

L4
The dig
Ly=
The dig
Ly=

=[94,0 mm + 0,3 mm

tance from the top of the caseto'reference plane X shall be
76,0 mm £ 0,2 mm

tance from the bottom of the case to reference plane X shall be
18,0 mm £ 0,2 mm

The tofal width of the,case shall be

L4=

The dig

+0,0mm

90,0 mm

= 0,4 mm

tance from the left hand side of the case to reference plane Y shall be

a mis-inserted

The case shall
plane Z when
rsection of the
in the X plane
ance from the

he case in an

L5=

89,0 mm = 0,3 mm

The distance from the right hand side of the case to reference plane Y shall be

L6:

The co

5,0 mm += 0,1 mm

rner at the top shall be rounded with a radius

R1=15mm+0,2mm

and the two corners at the bottom with a radius

Ry;=2,0mm £ 0,2 mm

In the zones extending

L7:

8,6 mm min.

© ISO/IEC 2005 — All rights reserved
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from the left-hand and right-hand edges of the case, the thickness of the case shall be

Lg=6,0 mm £ 0,2 mm

The eight long

R3=0,3 mm

edges of the case shall be rounded with a radius

+0,2 mm

-0,0 mm

10.3.2 Location hole (see Figure 3)

The centre of the location hole shall coincide with the intersection of the planes X, Y and Z. The diameter the

hole shall be

D1=3,60m

held to a depth
Lg=1,5mm

The location h

+ 0,00 mm
m
-0,06 mm

min.

ble shall extend below plane Z by

L1g = 4,0 mm min.

with a diamete]

The location h
The lead-in ed

I equal to, or greater than D¢

ple shall not extend through Side B.

pes shall be rounded with a radius

R4 = 0,5 mnp max.

10.3.3 Alignni

The centre of

ent hole (see Figure 3)

he alignment hole shall lie in the X planeiat a distance

L11=80,0 npm £ 0,2 mm

from reference

The alignment

L12 = 3,60 n

L13 =4,4 mn

held to a dept
than, L12 and |

plane Y.

hole shall have a substantially rectangular shape. Its dimensions shall be

+ 0,00 mm
m

- 0,06 mm

+0,2mm
s

-0,0 mm

n Lg, below which the alignment hole shall extend to L4g, with dimensions equal to, or
13¢ respectively.

all nat avidan raakb D
LI | 13

greater

The alignmentth

o H
ToOTC-STaT O T CATCTTIO T OOy T OTaC O

The lead-in edges shall be rounded with radius R4

10.3.4 Reference surfaces (see Figure 4)

Side A of the case shall contain four reference surfaces S1, S2, S3 and S4.

Surfaces S1 and S2 shall be circular with a diameter

Do = 7,0 mm min.

S1 shall be centred on the location hole, and S2 shall be centred on the alignment hole.

Surfaces S3 and S4 shall be circular with a diameter

D3 =6,0 mm min.

12
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with their centres located at
L14=54,0mm £ 0,2 mm
L15=1,0 mm £ 0,2 mm and
L1 =81,0 mm £ 0,2 mm
No portion of the case or of the shutter mechanism (see 10.3.8) shall protrude more than
L47 = 0,15 mm max.

beyond plane Z.
10.3.5 Detents (see Figure 5)

The case shall have two symmetrical detents intended for autoloading. Each detent shall extend from plane Z
up to

L1g ¥ 5,0 mm min.

and shpll not extend through Side B.

Each detent is defined by a semi-circular section with a radius
R5942,1 mm+0,1 mm

which stretches out to the side of the case along two straight lines extending from the semi-cirdle. The radii of
the twq detents originate from

Lig ¥ 65,5 mm £ 0,2 mm
Lyg ¥ 4,0 mm max.
Loq ¥ 84,0 mm max.
The outside edges of the detents shall be rounded off by a radius

Re40,5mm = 0,2 mm

10.3.6 |Functional Areas (see Figure:6)

The case shall have an opening in.Side A the length of which shall be
Loo F 8,2 mm min.

Its width shall be at least@qual to Lo3, and its centreline shall be located on the intersection of pjanes Y and Z.

Functignal Area FA1tshall have the dimensions
Loz ¥ 4,4 mm.min:

Log F 3,6Mm min.

Its cenjreline shall be in plane Z, and parallel to plane X at a distance

Lys=7,8 mm £ 0,2 mm
from plane X. Side B shall have an opening corresponding to the surface of Functional Area FA1.
Functional Area FA2 shall have the dimensions L3, Ly4 and
Log = 4,0 mm min.
Its centreline shall be in plane Z, and parallel to plane X at a distance
Ly7=12,8 mm = 0,2 mm
There shall be no opening in Side B corresponding to Functional Area FA2.

The cartridge shall have a device capable of either closing FA1 or FA2.
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The two Functional Areas shall indicate the reflectance of the disk in the cartridge and whether or not writing
on the disk is permitted, as specified in Table 1 (see also Figure 6).

The surface of,

Table 1 — Use of the Functional Areas FA1 and FA2

FA1 FA2 Writing Reflectance Type of Cartridge |
Open Closed Inhibited Low R/W
Closed Open Permitted Low R/W
Closed Closed Not permitted by this International Standard
Open Open Not permitted by this International Standard

the device-shall be at a distance

L28 =0,3m
from plane Z.

10.3.7 Spindl

Side A of the
disk.

The dimension

max.

b and head windows (see Figure 7)

ase shall have a window to enable the spindle and the optical headof, the drive to acc

s of the window are referenced to a centreline, located at a distance

Lyg =40,0 pm £ 0,2 mm

from plane Y. ]

Lzp=11,0m
and

L31=11,0n
The top of the

R7=43,7m

originating fror

he width of the window shall be given by

+0,2 mm
m
-0,0 mm

+0,2 mm
m
-0,0 mm

window shall be given by radius

m min.

h Lyg and

L3o=27,0 fm £ 0,2 mm

The area boun

L33 =2,0 mn

ded by R; and:the top of the case shall be recessed from plane Z by

+ 0,2 mm

=

-0,0 mm

over the width

of\the window.

pss the

The bottom of the window shall be the arc of the semi-circle which smoothly joins the sides of the window. The
centre of the semi-circle shall be defined by Lyg and L3p.

Side B of the case shall have a window to enable the magnetic head of the drive to access the disk. The
dimensions of the window are referenced to a centreline, located at a distance Lyg from plane Y. The width of

the window shall be given by L3p and L34. The window shall extend from

L34 = 40,0 mm max.

to the arc of R7_originating from Lyg and L35.

14
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The area bounded by R7 and the top of the case shall be, over the width of the window, at a distance

+ 0,0 mm
L35 =4,2mm
-0,4 mm

from plane Z.
The two inside corners shall be rounded with a radius

Rg=2,0 mm max.

10.3.8 Shutter (see Figure 8)

The cgsestatttaveaspring-toaded—shutter designed—tocomptetety cover the—spimdte—andhead windows
when ¢losed. When open, the shutter shall expose the windows up to at least the minimuni_gize allowed by
the follpwing dimensions, given in 10.3.7:

— on Bide A: from the semi-circle at the bottom of the window up to the top-of the fase, and from
L3p to L3;

— on Pide B: from L34 up to the top of the case, and from L3g to L343

— on the top: from plane Z to L33, from L3g to L3¢, from L35 upde Side B, and from|L3q to L34.

The shutter shall be free to slide in a recessed area of the case insueh a way as to ensure that the overall
thickngss of the case and shutter does not exceed Lg by more than L{7.

The sHutter shall have one edge against which the shutter openér of the drive can push to open the shutter.
When the shutter is closed, this edge shall be

+ 0,0 mm
L36 F 79,0 mm

-0,3mm
from plane Y. A movement of the edge to
L37 5 55,5 mm min.

shall bg sufficient to open the windows @0 the minimum size specified in 10.3.8. It shall be possible to move
the edge to

Lsg § 54,7 mm max.

withoul exceeding the shutter opening force as specified in 10.4.5, while leaving the minimum size window
open.

10.3.9 | Path for shutteropener and shutter sensor notch (see Figure 9)

The profile on the)top of the case provides a path over which the shutter opener of the drive can travel.

The path shalhrun from

L3g ¥ 810 mm £ 0,3 mm

to

+0,3mm
L40 =57,5mm

-0,0 mm
at a distance
L44=74,0 mm £ 0,3 mm
from plane X.
The lead-in edge at Lzg shall be a ramp to the top of the case with an angle

Aq=45°+5°
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The path shall end in a notch with a width at the bottom from L4q to
L4y = 54,7 mm max.

and a depth
L43=3,3 mm £ 0,2 mm

below L44. The lead-in edge at the right-hand side of the notch shall be rounded with a radius
R9=1,2mm £ 0,2 mm

When the shutter edge is moved to L37, a length of at least (L4g -L37) of the notch shall be exposed. This
enables a drive to confirm that the shutter is fully open.

10.3.10 Misqnsert protections (see Figure 10)
The profile on the top of the case shall have two features to prevent the case from being inserted in the drive
upside-down.

The first featufe is a notch intended to capture and block the shutter opener of the drive\ifthe case is|loaded
upside-down. It shall have a width from

Lgq =4,6 min £ 0,2 mm
to
L45=1,0 mm £ 0,2 mm
and a depth
L4 =3,1 mm £ 0,2 mm
below the top :[;the case.
The right-hand edge of the notch shall be
L47=75,4 npm £ 0,2 mm
above plane X
The corners of| this notch shall be rounded off by radii

R10 = 0,3 mm max.
R11=0,5mm = 0,3 mm

The second fgature is a chamfer.and a tooth. If the case is correctly loaded, the chamfer pushes Iside a
possible pawl jn the side of the-sledge of the drive. If the case is loaded upside-down, the pawl catches the
tooth and preyents furtherfinsertion of the case. The tooth is formed by the ramp specified in 10.3.10. The
chamfer shall have an angle

Ap=45°£2°

and a height

L4g =5,0 mm £ 0,3 mm
10.3.11 Gripper slots (see Figure 11)

The case shall have two symmetrical gripper slots. Each slot shall have a depth of

+0,3mm
L49 =2,5mm
-0,0 mm

from the edge of the case and a width of

+0,3mm
L50 =4,0 mm
-0,0 mm
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The lower edge of a slot shall be

+ 0,0 mm
L51 =23,0 mm

-0,3mm
above the bottom of the case.
The corners of the gripper slots shall be rounded off by radii
R12=0,4mm £ 0,2 mm

R13=0,5mm = 0,2 mm

10.3.12__Label area (see Figure 12)

The case shall have one connected label area on Side A, the bottom and Side B, with dimensiops
Lso #4,0 mm £ 0,3 mm
Ls3 ¥ 76,0 mm £ 0,3 mm
Ls4 ¥ 30,0 mm £ 0,2 mm

and
Lss ¥ 1,2 mm £ 0,2 mm

The four corners of the area shall be rounded with a radius
R14 F 2,0 mm max.

When there is no label, the area shall be recessed by

Lsg £ 0,2 mm min. on all three sides.
10.4 Mechanical characteristics

All reqlirements of this Clause shall be metii‘the operating environment.

10.4.1 |Material

The case shall be constructed~from any suitable materials such that it meets the requirgments of this
International Standard.

10.4.2 |Mass

The mass of the case'without the optical disk shall not exceed 50 g.

10.4.3 |Edge distortion

The cartridge’shall meet the requirement of the edge distortion test defined in Annex A.

10.4.4 Tompliance

The cartridge shall meet the requirement of the compliance (flexibility) test defined in Annex B. The
requirement guarantees that a cartridge can be constrained in the proper plane of operation within the drive.

10.4.5 Shutter opening force

The spring force on the shutter shall be such that the force required to open the shutter does not exceed
1,5N.

It shall be sufficiently strong to close a free-sliding shutter, irrespective of the orientation of the case.
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Shutter

Figare 3 Shuiter sensor notch
& Figure 9

Slot for shutter opener
.
Figure 9

Label area 6
Figure 12
Detent for autoloading
Figure 5
Mis-insert protection
Figure 10
Detent for autoloading
Reference surface 54 Figare 5
Figure 4
/Referenoe surface 83
Alignment hole O i Figure 4
Figure 3 e B
&
Reference surface 82 .
Figure 4 Gripper slot
Figure 11
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Figure 12 / %I Fi 3
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Spindle and head windows Ref ) i
- poss
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Figure 6

Figure 2 — General view of the case
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Figure 3 — Overall dimensions, viewed on Side A
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Figure 5 — Detents, seen on Side A
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Figure 6 — Functional Areas FA1 and FA2, seen on Side A and in cross-section
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Figure 7 — Spindle and head windows on Side A and B of the case without shutter
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Figure 8 — Shutter in just open position (top) and maximum open position (bottom)

The dashed line indicates the position of the shutter edge when the shutter is closed.
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Figure 9 — Path for the shutter opener, seen from Side B without shutter
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Figure 10 — Mis-insert protections, seen from Side B of the case without shutter
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Figure 11 — Gripper slots seen from Side A of the case without shutter
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11 Dimensional, mechanical and physical characteristics of the disk

11.1 General description of the disk

The disk shall consist of a circular substrate with a hub on one side and a recording layer coated on the other
side. The recording layer can be protected from environmental influences by a protective layer. The
Information Zone of the substrate is transparent to allow an optical beam to focus on the recording layer
through the substrate. The circular hub is in the centre of the disk on the side opposite to the recording layer.
The hub interacts with the spindle of the drive and provides the radial centring of the disk and the clamping
force.

11.2

Some ¢limensions of the hub are referred to a disk reference plane P. The disk reference plane P is defined by
the peffectly flat annular surface of an ideal spindle onto which the clamping zone of the)|disk ig clamped, and
which is normal to the axis of rotation of this spindle. This axis A passes through the ‘centre of the centre hole
of the hub, and is normal to plane P.

11.3 Dimensions of the disk (see Figure 13)

The dimensions of the disk shall be measured in the test environment:\The dimensions of |the disk in an
operating environment can be estimated from the dimensions specified.in this Clause. The outer diameter of
the disk shall be

+ 0,0 mm
86,00 mm

-0,5mm
Exclud|ng axial deflection (see 11.4.5), the total thickness of the disk without the hub shall not exceed 1,4 mm.
The diameter of the centre hole of the disk without the hub shall be

D4 46,0 mm min.
11.3.1 |Hub dimensions (see Figure 13)

The diameter of the centre hole of the hub shall be

+ 0,012 mm
D5 =|4,004 mm
- 0,000 mm

The outer diameter of the hub shall be

+0,00mm
Dg =| 15,0 mm
30,2 mm
The helight of the hub shall be
+ 0,0 mm
h1 =45Z2mm
-0,2mm

The position of the top of the magnetizable surface shall be

+ 0,00 mm
hy =1,20 mm
-0,17%5 mm

The height of the centring hole above reference plane P shall be
h3 = 0,8 mm min.
The centring length at a diameter D5 shall be

hg = 0,15 mm min.
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The lead-in edge of the centre hole shall have chamfer Cq of 45° by 0,2 mm £ 0,1 mm or shall be rounded off
by radius

R15=0,2mm = 0,1 mm

The outer edge of the centre hole shall have a chamfer C, of 45° by 0,4 mm = 0,1 mm or shall be rounded off
by radius

R16=0,4 mm £ 0,1 mm
The hub shall have any suitable magnetizable material for clamping the disk. Its dimensions shall be

Dg = 13,0 mm min.

D1O = 6,0 mppmak:

and its adsorbent force measured by the test device specified in Annex M shall be in the rangelof 3,0 N to
4,5N.

11.3.2 Clampjng zone (see Figure 13)

The outer dianpeter of the clamping zone shall be
D7 =21,0 mm min.

The inner dianjeter of the clamping zone shall be
Dg = 16,0 mm max.

11.4 Mechanical characteristics

All requirements in this Clause shall be met in the operating envitonment.

11.4.1 Material

The disk shall|be made from any suitable materials_suich that it meets the requirements of this International
Standard. The|only material properties specified by\this International Standard are the magnetic properties of
the magnetizaple zone in the hub (see 11.3.1)and the optical properties of the substrate in the Infofmation
Zone (see 11.%).

11.4.2 Mass

The mass of the disk shall not exceed 24,0 g.

11.4.3 Moment of inertia

The moment of inertia of the disk relative to axis A shall not exceed 0,020 gem?2.

11.4.4 Imbalance

The imbalancq of.the disk relative to axis A shall not exceed 0.006 gem.

11.4.5 Axial deflection

The axial deflection of the disk is measured as the axial deviation of the recording layer. Thus it comprises the
tolerances on the thickness of the substrate, on its index of refraction and the deviation of the entrance
surface from plane P. The nominal position of the recording layer with respect to reference plane P is
determined by the nominal thickness of the substrate.

The deflection of any point of the recording layer in the Information Zone from its nominal position, in a
direction normal to plane P, shall not exceed + 0,15 mm for rotational frequencies of the disk as specified in
9.5.
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Figure 13— Hub dimensions and clamping zone

11.4.6 | Axial acceleration

The mpximum allowed tracking error enax (see Annex P) shall not exceed + 0,8 ym, measpred using the
Reference Servo fortaxial tracking of the recording layer. The rotational frequency of the disk shall be as

specified in 9.5. The stationary part of the motor is assumed to be motionless (no external distyirbances). The
measufement.shall be made using a servo with the transfer function

14 Jiw

5 2%

o (iw,——A(&\ D
5 -

liw) ~ |, i@

3w,

where o = 2nf, @y/2rn=1450Hz, i=/-1

or any other servo with |1+H| within 20 % of |1+Hg| in the bandwidth of 50 Hz to 170 kHz. Thus, the disk shall

not require an axial acceleration of more than 22 m/s2 at low frequencies from the servo motor of the
Reference Servo.

11.4.7 Radial runout

The radial runout of the tracks in the recording layer in the Information Zone is measured as seen by the
optical head of the Reference Drive. Thus it includes the distance between the axis of rotation of the spindle
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and reference axis A, the tolerances on the dimensions between axis A and the location of the track, and
effects of non-uniformities in the index of refraction.

The runout, defined as the difference between the maximum and minimum distance of the centre of any track
from the axis of rotation, measured along a fixed radial line over one revolution of the disk, shall not exceed 40
pUm at a rotational frequency of the disk as specified in 9.5.

11.4.8 Radial acceleration

The maximum allowed tracking error emax (see Annex P) shall not exceed + 0,09 um, measured using the

Reference Servo for radial tracking of the tracks. The rotational frequency of the disk shall be as specified in
9.5. The stationary part of the motor is assumed to be motionless (no external disturbances). The
measurement shall be made using a servo with the transfer function

3iw

(oY ey
Hs(ia)):—x.—o X .0
3 liw 14+ 10

3w,

where o =2nf, @y/2n=2430Hz, i=+/-1

or any other servo with |1+H| within 20 % of |1+Hg| in the bandwidth of 50 Hz to\'0 kHz. Thus, the digk shall

not require a [radial acceleration of more than 7,0 m/s2 at low frequencies-from the servo motor| of the
Reference Servo.

11.4.9 Tilt

The tilt is the gngle which the normal to the entrance surface,.averaged over an area of 1 mm in diameter,
makes with the normal to plane P. It shall not exceed

Radial tilt 5,2 mrad
Tangential tilt 1,5 mrad
Variation of combined tilt in one rotation 3,0 mrad peak-to-peak

in the Informatjon Zone.
11.5 Optical|Characteristics
11.5.1 Index of refraction

The index of rgfraction of the substrate in the Information Zone shall be within the range from 1,46 to 1,60.

11.5.2 Thickness of thesubstrate

The thickness |of the ‘Substrate, from the entrance surface to the recording layer, in the Information Zone shall
be

n°>  n°+0,2650
X

0,5093 x 5 5
n~ -1 n” +0,5929

mm= 0,05mm

where n is the index of refraction.

11.5.3 Birefringence

The effect of the birefringence of the substrate is included in the measurement of the imbalance of the signals
in Channel 2 of the Reference Drive (see 25.2).
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11.5.4 Vertical Birefringence
The principal vertical birefringence value shall be contained as follows:
0<|Np-Nz|< 500x10°

where N, is the index of refraction along any direction in the plane of the disk and N is the index of refraction
normal to the plane of the disk (see Annex U).

11.5.5 Reflectance

11.5.5.1 General

The reflectance R is the value of the reflectance on-land of an unrecorded, grooved area of tht Data Zone of
the disk measured through the substrate and does not include the reflectance of the entrafice’ syirface.

The ngminal value R of the reflectance shall be specified by the manufacturer in byte”"3 and byte 9 of the
control|tracks (see Annex E).

11.5.5.2 Measured Value

The measured value Ry, of the reflectance shall be measured under the conditions a) to f) of 9]2 and those of
20.2.2 psing the split photo detector (/1+/2)oL

Measufements shall be made in the Data Zone in any track without embossed data fields.

11.5.53 Requirement

The vdlue of R at the standard wavelength specified «n 9.2 shall lie within the range of 0,1p to 0,30 (see
Annex|L).

At any|point in the Data Zone, the value Ry, shallieequal to R (1 + 0,15) and lie within the allowed range.
This requirement specifies the acceptable range for Ry, for all disks with the same value of R.

Additionally, the variation of R, shall megt the requirement

R -R
ﬂax Mmin S 0,1 3
Rmna + Rmmn
Where Rmmayx is thesmaximum value of measured reflectance in the Data Zone
Rmminis-the minimum value of measured reflectance in the Data Zone.

12 Interface between cartridge and drive

12.1 Clamping method

When the cartridge is inserted into the drive, the shutter of the case is opened and the drive spindle engages
the disk. The disk is held against the spindle by an axial clamping force, provided by the magnetizable
material in the hub (see Annex M) and the magnets in the spindle. The radial positioning of the disk is
provided by the centering of the axis of the spindle in the centre hole of the hub. A cup-shaped turntable of the
spindle shall support the disk in its clamping zone, determining the axial position of the disk in the case.

12.2 Clamping force

The clamping force exerted by the spindle on the hub shall not exceed 5 N.
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12.3 Capture cylinder (see Figure 14)

The capture cylinder is defined as the volume in which the spindle can expect the centre of the hole in the hub
to be, just prior to capture, and with the cartridge constrained as in 10.4.4. The centre of the hole is defined as
the point on axis A at a distance hq1 below plane P (see 11.3.1 and Figure 13).

The size of the cylinder defines the permissible play of the disk inside its cavity in the case. The cylinder is
referred to perfectly located and perfectly sized alignment and location pins in the drive; it includes the
tolerances of those dimensions of the case and the disk which are between the two pins mentioned and the
centre of the hub.

The bottom of the cylinder is parallel to plane Z, and shall be located a distance

L57 = 0,7 mip-fatas

above plane Z| The top of the cylinder is located a distance

Lsg = 2,3 min max.

above plane Z| The radius of the cylinder shall be

R17 = 1,4 mm max.

and its centre $hall be given by the nominal values of Lyg and L3, in the drive.
12.4 Disk pgsition in operating condition (see Figure 14)

When the diskl|is in the operating condition within the drive, the position of-plane P of the disk shall be
Lsg=2,4 mm £ 0,1 mm

above plane Z|of the case, and the axis of rotation shall be withinra circle with a radius
R1g = 0,1 mm max.

and a centre glven by the nominal values of Log and L3».

The torque to e exerted on the disk in the operating:condition in order to maintain the rotational frequepcy
specified in 9.9 shall not exceed 0,01 N-m.
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Figure 14 — Capture cylinder and disk position in operating condition

© ISO/IEC 2005 — All rights reserved 35


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

Section 3 —

13 Geomet

Format of information

ry of physical tracks

13.1 Physical track shape

The Informatio

n Zone shall contain tracks intended for the Continuous Servo tracking method.

A physical track consists of a groove-land-groove combination, where each groove is shared with a
neighbouring physical track. A groove is a trench-like feature, the bottom of which is located nearer to the

entrance SUrfa.,c thall thU :Glld. Thc UUIItIU Uf thU Phya;ba: tl Clb:\, ;U VVhUIU thc IUUUId;IIH ;O IIIGdU, ;O th Centre
of the land. THe grooves shall be continuous. The shape of the groove is determined by the requirehients in
Clause 21.

Each physical frack shall form a 360° turn of a continuous spiral.

13.2 Direction of track spiral

The disk shall fotate counter-clockwise as viewed from the optical head. The track-shall spiral inward fijom the
outer diametento the inner diameter.

13.3 Physical track pitch

The physical frack pitch is the distance between adjacent physicaldrack centerlines, measured in a radial
direction. It shall be 0,90 ym + 0,05 pm.

The width of ajband of 10 000 physical tracks shall be 9,00 mm-. 0;10 mm.

14 Track fqrmat

Embossed Channel bit length shall be twice of MO :Ghannel bit length.

14.1 Logical Track number

Each logical tfack shall be identified by-airack number. Track O shall be the first track of the Data Zone. It
shall be locatef at a radius of 41,00 mm*+' 0,10 mm.

The track numpers of tracks locatéd at radii larger than that of track O shall be increased by 1 for each track.
The track numpers of tracks loeated at radii smaller than that of track 0 shall be negative, and decrease by 1
for each track.[Their value is«given in the ID field in TWO's complement, thus track -1 is indicated by (FFFF).
14.2 Logical Track layout

On each logic3l trackjthere shall be 17 sectors.

Sectors in Contral”Zone shall be comprised 2 694 bytes. All other sectors shall be comprised 2 631 blytes. A

byte is represented on the disk by 12 Channel bits.

The sectors shall be equally spaced over a track in such a way that the distance between the first Channel bit
of a sector and the first Channel bit of the next sector shall be 32 328 Channel bits + 5 Channel bits in Control
Zone and 31 572 Channel bits + 5 Channel bits in other zone.

14.3 Clock frequencies and periods

The nominal clock frequency and period for each data band at the rotational speed of 50 Hz is shown in
Table 2 below. The clock frequency of Header is half of Gap and recording field except Control Zone. These
values are for reference only. The absolute frequency and period shall be adjusted so that there are the
correct number of Channel bits in one physical track by the formula below.
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(41 - 1 x Data Band Number ) x 12 x 2 631

where 12 is the number of Channel bits per byte and 2 631 is the number of bytes per sector.

Table 2 — Nominal clock frequencies and periods

Format Header Gap and recording field
Zone or band Clock frequency Period T Clock frequency Period T
MHz ns MHz ns
Lead-in Zone |Buffer Zone 33,14 30,18 66,27 15,09
Test Zone 33,14 30,18 66,27 15,09
Band 0 33,14 30,18 66,27 15,09
Band 1 3233 30,93 64 66 15,47
Band 2 31,52 31,73 63,04 15,86
Band 3 30,71 32,56 61,42 16,28
Band 4 29,90 33,44 59,81 16,72
Band 5 29,10 34,36 58,19 17,19
Data 4one Band 6 28,29 35,35 56,67 17,68
Band 7 27,48 36,39 54,96 18,20
Band 8 26,67 37,50 53,34 18,75
Band 9 25,64 39,00 51,73 19,33
Band 10 25,05 39,92 50,11 19,96
Band 11 24,25 41,24 48,49 20,62
Band 12 23,44 42,66 46,88 21,33
Band 13 22,63 4449 45,26 22,09
Band 14 21,82 45,83 43,64 22,91
Band 15 21,01 47,60 42,03 23,79
Band 16 20,21 49,48 40,41 24,75
Band 17 19,40 51,55 38,79 25,78
Contrgl Zone 19,40 51,55 19,40 51,55
Test Zone 18,59 53,79 37,18 26,90
Lead-¢ut Zone | Buffer Zone 18,59 53,79 37,18 26,90
Initial Zone 18,59 53,79 37,18 26,90
14.4 Radial alignment
The He¢aders of the sectors:shall be radially aligned in such a way that the angular distance bgtween the first
Channgl bit of sectors jn‘adjacent tracks within each data band, Lead-in Zone or Lead-out Zone shall be less
than £ b Channel bits,
14.5 $ector number
The sectors ofa logical track shall be numbered consecutively starting from 0 to 16.

15 Sector format

15.1 Sector layout

A sector shall comprise a Header, a Gap and a Recording field in which 2 048 user data bytes can be
recorded. The Header of each sector shall be embossed. The Recording field can be empty, user-written or
embossed. The length of the sector shall be 2 694 bytes in Control Zone and 2 631 bytes in other zone.
Tolerances allowed by 14.2 are taken up by the Buffer, i.e. the last field of the sector. The length of the
Header field is 63 bytes, the length of the Gap is 20 bytes.

The layout of a sector is shown in Figure 15. The numbers indicate the length of field in bytes.
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SM VFO1 AM ID1 VFO, AM Do PA
8 26 1 5 16 1 5 1
Pre-formatted Header (63 bytes)
< Recording field >
Pre-formatted header Gap VFO3 Sync Data field PA Buffer
63 20 27 4 2458 1 121
Sectorformatfor Controt-Zone (2 694 bytes)
< Recording field >
Pre-formatted header Gap VFO3 Sync Data field PA Buffer
63 20 27 4 2458 1 58

15.2 Sector

The Sector M
marks of diffe

data.

There are two|types of Sector Marks to identify even-numbered and odd-numbered bands. The Sectq
pattern shall be as shown in Figure 16, where T.eorresponds to the time length of one Channel bit for H
The signal obtained from a mark is less than'a-signal obtained from space. The lead-in shall have the G
bit pattern 000[101 for odd-numbered bands-and 000001 for even-numbered bands.

The type of Sgector Mark in Lead-in_Zone and Control Zone shall be the same as in band 0 and b
respectively. Lead-out Zone shall.be-even-numbered band.

38

Mark (SM)

Figure 15 — Sector format

Sector format for Data Zone and Lead-in / Lead-out Zone (2 634,bytes)

Trk shall have a length of 96 Channel bits and shall consist of pre-recorded, continuou
ent Channel bits length followed by a lead:in to the VFO4 field. This pattern does not

s, long
EXist in

r Mark
leader.
hannel

and 17,
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Odd-numbered band

6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 0001 01
|
Space
Mark ||
Even-numbered band
6T 12T 6T 12T 6T 12T 12T 6T 12T 6T 000001
Space
Mark
Long Mark Lead-in
¢ P >
Sector Mark
< >
Figure 16 — Pattern-of the Sector Mark
15.3 VYFO fields
There $hall be three fields designated, VFO4, VFO, and VFOj3 to synchronize the VFO.
The continuous Channel bit pattern.for VFO fields shall be:
VFO 1 o 1 0.4 0 1 0 1 0 1 0o 1 0 1 o0 ...312
Spack Channel
bits
Mark \
VFO3 0o 1 o 2?2 0 1 o0 1 o0 1 0o 1 0 1 0 ..192
Spack Channel bits
I
I
Mark I |
VFO3 o 1 0 1 o0 1 0 1 0 1 0o 1 0 1 0 ...324
Space Channel
bits
Mark J
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The starting bits of VFO, is ZERO ONE ZERO. It shall be considered as encoded from input bits ONE ZERO.

The fourth bit (denoted by ?) shall be set to either a ONE or ZERO so as to produce the mark-space pattern
as defined. The objective is to set the 9T space between the trailing edge of the last mark in the VFO and the
leading edge of the first mark of the following Address Mark. This value shall be such to produce the same
pattern thereafter as the other VFO fields and to end this field in the trailing edge of an embossed mark.

The start of the VFOg3 field shall be not more than 6 Channel bits from the ideal position given in this

International Standard. This tolerance allows for timing inaccuracies of the optical drive controller and will be
compensated for by the Gap preceding the VFOs field and by the Buffer field at the end of the sector.

15.4 Address Mark (AM)

This field is intended to give to the drive byte synchronization for the following ID field.

The AM is a Channel bit pattern not used in RLL(1,7) and is a run-length violation for RLL(1,7).\Fhig 12-bit
Channel bit pattern shall be:

0000 0000 10x0

where the val

x shall be determined as follows:
if the first bi{s of the following ID field are set to ZERO ZERO, x = ONE
if the first bi{s of the following ID field are not set to ZERO ZERO, x = ZEROy

Since the last |bit of the preceding VFO field is set to ONE, and a bit set to-ONE appears in the AM|after 8
other Channel|bits, this 10-bit sequence constitutes the detection pattern¢

15.5 ID field

The two ID fie|ds shall each contain the address of the sectori.e. the track number and the sector number,
and CRC bytes.

An ID field sha]l consist of five bytes.

1st byte

This byte shalllspecify the most significant byte of the Logical Track Number.
2nd byte

This byte shall[specify the least significantybyte of the Logical Track Number.
3rd byte

bit 7 sHall specify the ID-number.

when set to ZERO shall mean the ID1 field,
when set to ONE shall mean the ID2 field.

bits 6 to 0  sHall specifythe sector number in binary notation.
4th and 5th bytes
These two bytes shall specify a 16-bit CRC computed over the Tirst three byles of this Tield (See Annex C).

When the first two data bits of the ID field are to be encoded using Table 3, the last Channel bit from the AM is
used as input to the encoder.

When the first three Channel bits of the ID field are to be decoded using Table 4, the last two bits from the AM
are used as input to the decoder.
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15.6 Postambles (PA)

This field shall follow the ID2 and Data field and be equal in length to 12 Channel bits.

PA 0 1 0 ? 0 1 0 1 0 1 0 1
Space
- O
I
Mark [
—— — 4 N

The starting bits of the PA is 010. It shall be considered as encoded from input bits_10.

The folirth bit (denoted by ?) shall be set so as to end this field in the trailing edge‘\of a mark. Dye to the use of
the RLL(1,7) encoding scheme (see 16), the framing of the last byte of the ERC’in the ID2 field and the ECC
in the Pata field is uncertain within a few bit times. The Postamble allows-the last byte of thg CRC and the
ECC in the Data field to achieve closure and permits the each field to.end always in a predi¢table manner.
This is|necessary in order to locate the following field in a consistent manher.

15.7 Gap

The Gap shall be a field with a nominal length of 240 Chanpel bits. Its content is not specifigd and shall be
ignored on interchange. For embossed sectors in the Control Zone the Gap shall be empossed with a
contingous 2T pattern for Header. It is the first field of the Recording field, and gives the drivel some time for
procesging after it has finished reading the header and*before it has to erase, write or read the YFOj5 field.

15.8 $ync

The Sync field is intended to allow the drive‘to obtain byte synchronization for the following Datq field.

This figld shall have a length equal to 48°Channel bits. It shall be recorded with the Channel bit pattern:
010( 0010 0100 0010 0010 06100100 0100 1000 0010 0100 10x0

where fhe bit x shall be set as follows:

— if the first data bits of{the following Data field are set to ZERO ZERO, x is set to ONE;

— if the first data bits_of the following Data field are not set to ZERO ZERO, x is set to ZERO.

15.9 Data field

The Data field is intended for recording user data.

This field shall consist of

— 2458 bytes comprising
2 048 user bytes
402 bytes for CRC, ECC and Resync
8 bytes set to (FF)
The disposition of these bytes in the Data field is specified in Annex D.

When the first two data bits of the Data field are to be encoded using Table 3, the last Channel bit from the
Sync field is used as input to the encoder.

When the first three Channel bits of the Data field are to be decoded using Table 4, the last two Channel bits
from the Sync field is used as input to the decoder.
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15.9.1 User data bytes

The user data

bytes are at the disposal of the user for recording information.

15.9.2 CRC and ECC bytes

The Cyclic Redundancy Check bytes and Error Correction Code bytes are used by the error detection and
correction system to rectify erroneous data. The ECC is a Reed-Solomon code of degree 16. The bytes shall
be as specified in Annex D.

15.9.3 Resync bytes

The Resync by

tes-enable-a-drive-toregain-byte-synchronization-aftera-large-defect-inthe-datafield-

Annex F speci
used.

The Resync fig
15.10 Buffe

The Buffer fiel
other zone. Th
other electrica

This field is n
14.2. Second,

written data, a

fies the Resync bytes and the criteria for deciding which of the two possible bit pattefns

Ids shall be inserted between the bytes of the Data field as specified in Annex.D.

r field

d shall have a nominal length of 1 452 Channel bits in Control Zene and 696 Channe
is field shall not contain any data and is needed to allow for drive\motor speed tolerang
and mechanical tolerances.

peded for four reasons. First, the tolerance on the header-io-header distance as sped
the tolerance in the start of the VFO3 field as specified,in“15.3. Third, the actual length

s to be

bits in
es and

ified in
of the

5 determined by the runout of the track and the speed variations of the disk during writing of the

data. Fourth, tp ensure that all data written previously, the length*of which is subject to the above tolefances,
has been erasgd.
16 Recording code
The 8-bit byteq in the two ID fields and in the Data-field shall be encoded to Channel bits on the disk acgording
to Table 3 and|Annex D. Channel bits in these,fields shall be decoded to information bits according to Table 4
and Annex D. All other fields in a sector havelalready been defined in terms of Channel bits. Write pulsgs shall
produce markp in a manner such that the’edge between a mark and a space, or a space and a mark
corresponds tq a Channel bit that is a ONE.
The recording|code used to record.all data in the formatted areas of the disk shall be the run-length|limited
code known ag RLL(1,7) as defined in Tables 3 and 4.
Table 3 — Encoding of input bits to Channel bits
Preceding Current Following Channel bits
Channel bit input bits input bits RLL(1,7)
Oor1 00 00 or 01 001

0 00 10 or 11 00Q

1 00 10 or 11 010

0 01 00 or 01 001

0 01 10 or 11 000

1 01 00 010

1 01 01,10 or 11 000

0 10 00 or 01 101

0 10 10 or 11 010

0 11 00 010

0 11 01,10 or 11 100
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The encoding shall start at the first bit of the first byte of the field to be encoded. After a Resync field the
RLL(1,7) coding shall start again with the last two input bits of the Resync bytes.

Table 4 — Decoding of Channel bits to information bits

Preceding Current Following Decoded
Channel bits Channel bits Channel bits information

bits

10 000 00, 01 or 10 00

00 or 01 000 00, 01 or 10 01
00 001 00 or 01 01

01 or 10 001 00 or 01 00
00 or 10 010 00 T
00 or 10 010 01 or 10 10
01 010 00 01

01 010 01 or 10 00

00 or 10 100 00, 01 or 10 14
00 or 10 101 00 or 01 10

17 Format of the Information Zone

17.1 General description of the Information Zone

The Information Zone shall contain all information on the{disk relevant for data interchange. Tlhe information
comprises embossed tracking provisions, embossed feaders, embossed data and, possibly, user-written
data. I this Clause, the term 'data’ is reserved for thekcontent of the data field of a sector, whicsil;, in general, is
transfefred to the host. This Clause defines the @ayout of the information; the characteristics of signals
obtaingd from this information are specified in sec¢tion 4.

17.2 Division of the Information Zone

The Information Zone is divided into, four parts: a Lead-in Zone, a Data Zone, a Control Tragk Zone and a
Lead-gqut Zone. The Data Zone is intended for the recording of user data. The Lead-in and Lad-out Zones
contair) zones for performing tests by the manufacturer or drive. The Control Track Zone also contains control
information for the drive.

The diyision of the Information Zone shall be as given in Table 5. The tolerance on the outgr radius of the
Data Zpne is specifiedin,14.1; the tolerances on other radii are determined by the tolerance on|the track pitch
as spegified in 13.3,

17.2.1 [Initial Zone

The Initial. Zone is intended to enable a drive to lock its axial tracking (focusing) servo. It shall have either a flat
reflective fayer, or such a layer with uninterrupted grooves over complete tracks as specified ii Clause 21, or
such tracks with embossed Headers or any combination of the above.

17.2.2 Buffer Zones

The Buffer Zones shall contain grooves and embossed Headers.

17.2.3 Test Zones

There shall be an Inner Test Zone and an Outer Test Zone. The Test Zones are areas with embossed
grooves, Headers, Gap and Recording fields.

The Test Zone for drives is intended for tests to enable a drive to set its write power. The tracks used for
testing should be chosen from the Test Zone for drives in a random way, so as to ensure a gradual
degradation of the entire Test Zone due to use. Then each track in this zone will remain representative for the
characteristics of tracks in the Data Zone of the disk.
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The Test Zone for the manufacturer is intended for quality tests by the media manufacturer. The Test Zone for
drives shall not be used for such tests, as they can cause serious degradation of the Test Zone.

Table 5 — Layout of the Information Zone

Zone or band Nominal radius Number Track Number Number
(mm) of of
logical physical
Start End tracks Start End tracks

Lead-in Zone 323
Buffer Zone 41,29 860 -779
Outer Test Zone
for nfanufacturers 41,02 32 -3
for dfives 41,01 32 -36
Buffér zone 41,00 4 -4

Data Zone
Band O 41,00 2 583 0 1,071
Band 1 40,04 2520 2 583 1071
Band 2 39,07 2 457 5103 1071
Band 3 38,11 2 394 7 560 1071
Band 4 37,14 2 331 9 954 1071
Band 5 36,18 2 268 12 285 1071
Band 6 35,22 2 205 14 553 1071
Band 7 34,25 2142 16 758 1071
Band 8 33,29 2079 18.900 1071
Band 9 32,32 2016 20 979 1071
Band 10 31,36 1953 22 995 1071
Band 11 30,40 1 890 24 948 1071
Band 12 29,43 1.827 26 838 1071
Band 13 28,47 1764 28 665 1071
Band 14 27,51 1701 30429 1071
Band 15 26,54 1638 32130 1071
Bandg 16 25,58 1575 33768 1071
Band 17 24,61 1512 35 343 1071

Contrdl Track Zone 102
Buffg¢r Zone 23,65 48 36 855
Control Zone 23,60 16 36 903
Buffér Zone 23,59 8 36 919

Lead-qut Zone 1071
Buffé¢r Zone 23,58 19 36 927
Innef Test Zone

for drives 23,57 32 36 946
for manufacturers 23,55 32 36 978
BufféerZone 23,53 924 37 010
Initial Zone 22971 22,59 37934 38375
NOTE The radii of a zone in the Table 3 are the nominal values of the radius of the centre of the first track and of the

radius of the centre of the last track of the zone.

17.2.4 Control Zone

The Control Zone shall contain 16 tracks with embossed grooves and sectors formatted according to
Clause 15.

The Data fields of all sectors in the Control Zone shall be identical, and contain embossed Control data for the
drive. The Control data in a Data field is specified in Annex E.
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17.2.5 Data Zone

The Data Zone shall contain grooves and embossed Headers. The Recording fields can be user-written, in the
format of Clause 15. The layout of the Data Zone is specified in Clause 18.

The Data Zone shall be divided into 18 bands. Each band shall consist of 1 071 physical tracks and is further
divided into logical tracks as shown in Table 5. The number of logical tracks per band consequently decreases
from band to band moving from the outer radius to the inner radius. Within any band, the angular recording

density shall be constant. Each physical track in the band begins and ends on the same radial li
The hierarchy is thus:

17 sectors = 1 logical track

ne.

ZAT(OD) o 24(ID) Togical fracks = 17 physical fracks
1 071 physical tracks = 1 band
18 bands = the Data Zone

The D4ta Zone shall start with track 0 and end with track 36 854.

18 Format of the Data Zone

The Data Zone shall contain four Defect Management Areas (DMAs);-two at the beginning o
two at the end of the zone. The area between the two sets of DMAs-is called the User Area.
shall bg interrupted by the Buffer tracks at each band boundary as)specified in 18.1.

The layout of the Data Zone and adjacent zones is shown in{Table 6.

18.1 Buffer tracks and Test tracks in the Data Zone

Tracks
shall b

at the beginning of each band except band-0-shall be Buffer tracks and tracks at the en
b Buffer, Test and Buffer tracks respectively'(see Table 7).

bf the Buffer tracks at the beginning of/each band does not have Header, but track numb
ffer and Test tracks shall not be uséd for the user data.

A part
The BU

18.2 DPefect Management Areas/(DMAs)

The four Defect Management Areas contain information on the structure of the Data Zone ang
management. The length ofteach DMA shall be 20 sectors. Two of the DMAs, DMA1 and [}
located near the outer diameter of the disk; two others, DMA3 and DMA4, shall be located

F the zone and
The User Area

 of each band

er is allocated.

| on the defect
MAZ2, shall be
near the inner

diameter of the disk. Theyboundaries of the DMAs are indicated in Table 8. The contents of th¢ groups of the

Reseryed sectors .in\Table 8 are not specified by this International Standard, and shall
interchange.

Each DMA shall“contain a Disk Definition Structure (DDS), a Primary Defect List (PDL), an
Defect|List(SDL). The contents of the four PDLs shall be identical and the contents of the four

be ignored in

i a Secondary
SDLs shall be
ach associated

identicak The only differences between the contents of the four DDSs shall be the pointers to e

PDL armad—SBt=

After initialization of the disk, each DMA shall have the following content:
The first DMA sector shall contain the DDS.

The second DMA sector shall be the first sector of the PDL.

The SDL shall be located immediately after the PDL.

The lengths of the PDL and SDL are determined by the number of entries in each. The content of the DMA

sectors following the SDL is not specified and shall be ignored in interchange.

The contents of the DDS are specified in 18.3; those of the PDL and SDL are specified in 19.5 and 19.6.
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Table 6 — Layout of the Lead-in Zone, Data Zone and Control Track Zone

Outer Test Zone
Lead-in Zone
Buffer Zone
\ 4
A DMA1
Data Zone
I I DMA2
|
A
User Area Rewritable Zone
\
DMA3
I I DMA4 I_
Buffer Track
A 4
A Buffer Zone
Control Track
Zone Control Zone
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Table 8 — Location of DMAs

Beginning Ending Number of sectors
Track No. | Sector No. | Track No. | Sector No.

DMA1 0 0 1 2 20
Reserved 1 3 1 7 5
DMA2 1 8 2 10 20
Reserved 2 11 2 16 6
User Area 3 0 36 828 16 626 042
DMA3 36 829 0 36 830 2 20
Reserved 36 830 3 36 830 7 5
DMA4 36 830 8 36 831 10 20

eserved 36 831 11 36 831 16 §]

18.3 Disk De¢finition Structure (DDS)

The DDS shal
the division of

be recorded in
Table 9 on the

48

I consist of a table with a length of one sector. It specifies the method of initialization of th
the rewritable zones into groups, and the start addresses of the PDL and SDL. The DD
the first sector of each DMA at the end of initialization of the disk. The'following inform
disk structure shall be recorded in each of the four DDSs.

e disk,
S shall
ation in
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Table 9 — Byte assignment of the Disk Definition Structure

Byte Description Mandatory
No. setting |
0 DDS Identifier (OA)
1 DDS Identifier (OA)
2 Media Identifier (00)
3 Disk has been certified (01)
Disk has not been certified (02)
4 Number of groups MSB (00)
5 Number of groups LSB (13)
6to13 | Reserved (00)
44 Start-Addressef RBE—TFrack-MSB
15 Start Address of PDL -
16 Start Address of PDL, Track LSB -
17 Start Address of PDL, Sector -
18 Start Address of SDL, Track MSB -
19 Start Address of SDL 1
20 Start Address of SDL, Track LSB -
21 Start Address of SDL, Sector -
22 Group 0 Type (01)
23 Group 1 Type (01)
24 Group 2 Type (01)
25 Group 3 Type (01)
26 Group 4 Type (01)
27 Group 5 Type (01)
28 Group 6 Type (01)
29 Group 7 Type (01)
30 Group 8 Type (01)
31 Group 9 Type (01)
32 Group 10 Type (01)
33 Group 11 Type (01)
34 Group 12Type (01)
35 Group, 13 Type (01)
36 Group 14 Type (01)
37 Group 15 Type (01)
38 Group 16 Type (01)
39 Group 17 Type (01)
40 Reserved (01)
41to (00)
2 047

bove table{the symbol "-" means that the appropriate value is to be entered in the DDS.

The layout of the Data field of all sectors in this zone shall be as specified in Annex D.

18.4 Partitioning

te data into.

828 excluding
writable.

During initialization of cartridges, the rewritable zone shall be partitioned into 18 consecutive groups. Each
group shall span one complete band with the exception of tracks 0 to 2 in band 0 and 36 829 to 36 854 in
band 17. Each group shall comprise full tracks of data sectors followed by full tracks of spare sectors. The
logical track numbers associated with each group are shown in the Table 7. Each group shall be recorded in
the DDS as being rewritable.
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19 Defect management

Defective sectors in the rewritable zone shall be replaced by good sectors according to the defect

management

method described below. The disk shall be initialized before use. This International Standard

allows initialization with or without certification. Defective sectors are handled by a Linear Replacement

Algorithm and

, optionally, a sector Slipping Algorithm. The total number of defective sectors replaced by both

algorithms shall not be greater than 4 437.

19.1 Initialization of the disk

During initialization of the disk, the four DMAs are recorded prior to the first use of the disk. Each rewritable
group shall contain a number of full tracks for data sectors followed by a number of full tracks for spare

sectors. The spare seclors can be used as replacements Tor defeclive data sectors. Initialization can.intlude a
certification of the rewritable groups whereby defective sectors are identified and skipped.

All DDS parameters shall be recorded in the four DDS sectors. The PDL and SDL shall be recorded in the four
DMAs. The requirements for the recording of the PDLs and SDLs are stated in Tables 10 and\d1".

19.2 Certifigation

If the disk is gertified, the certification shall be applied to the data sectors anddo the spare sectorq in the
groups. The method of certification is not stated by this International Standard.-lt\may involve erasing, writing,
and reading the sectors in the groups. Defective sectors found during certification shall be handled|by the
Slipping Algorithm or, where applicable, by the Linear Replacement Algorithm. Defective sectors shall| not be
used for reading or writing.

19.2.1 Slipping Algorithm

The Slipping Plgorithm shall be applied individually to eachand every group in the rewritable kone if
certification is performed.

A defective dIta sector found during certification shall\be replaced by the first good sector follow|ng the
defective sect@r, and so causes a slip of one sector towards the end of the group. The last data sectors will
slip into the spare sector area of the group. The address of the defective sector is written in the PDL. If no
defective sectqrs are found during certification, an empty PDL is recorded.

The addresse$ of spare sectors, beyond the-last data sector slipped into the spare area (if any), which are
found to be dgfective during certification"shall be recorded in the PDL. Thus, the number of availablg spare
sectors is dimipished accordingly.

If the spare sector area of a group*becomes exhausted during certification, the defective sector shall be
handled by thqg Linear Replacement Algorithm. This process involves assigning a replacement sector fijom the
spare sector afea of another,groeup and cannot be accomplished until the other group has been certifigd. This
is due to the fact that the fiext available spare sector is not known until its group is certified, i.e. the $lipping
Algorithm has peen applied.

19.2.2 Linear|Reptacement Algorithm

The Linear Replacement-Algerithm-isusedte-handle-defective-sectorsfound

during certification in the event of the spare area of a group becoming exhausted.

The defective
spare sectors
group. The ad

sector shall be replaced by the first available good spare sector of the group. If there are no
left in the group, the defective sector shall be replaced by the first good spare sector of another
dresses of the defective sector and of the replacement sector shall be recorded in the SDL.

The addresses of sectors already recorded in the PDL shall not be recorded in the SDL.

If a replacement sector listed in the SDL is later found to be defective, it shall be dealt with by making a new
entry in the SDL indicating a replacement sector for that defective sector.

50
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19.3 Disks not certified

The Linear Replacement Algorithm is also used to handle sectors found defective on disks which have not
been certified.

A defective sector shall be replaced by the first available good spare sector of the group. If there are no spare
sectors left in the group, the defective sector shall be replaced by the first good spare sector of another group.
The addresses of the defective sector and of the replacement sector shall be recorded in the SDL.

If there exists a list of addresses of the defective sectors in the PDL, these sectors shall be skipped for use
even if the disks are not certified. This process is same as the process specified in Clause 19.2.1 for the
certified disks.

19.4 \Write procedure

When

shall bg written in the next data sector, according to the Slipping Algorithm. If a sector-to'be wr
the SOL, the data shall be written in the spare sector pointed to by the SDL,|yaccording
Replagement Algorithm.

19.5

A PDL
Alisto

The PII
listed i
shall b
set to

In the
byte of]
shall b

In an g

riting data in the sectors of a group, a defective sector listed in the PDL shall be skippe

rimary Defect List (PDL)

shall always be recorded; it may be empty.
f defective sectors may be obtained by means other than certification of the disk.

DL shall contain the addresses of all defective sectors identified at initialization. The add
h ascending order. The PDL shall be recorded in theyminimum number of sectors ne
bgin in the first user data byte of the first sector. Allunused bytes of the last sector of th
FF). The information in Table 10 shall be recordedyin each PDL.

case of a multiple-sector PDL, the list of addresses of the defective sectors shall conting
the second and subsequent sectors. Thus;\the PDL Identifier and the Number of Addres
b present only in the first sector.

mpty PDL bytes 2 and 3 shall be set\to (00) and bytes 4 to 2 047 shall be set to (FF).

Table 10 — Content of the PDL

Byte PDL Content

0 (00), PDL Identifier
(01), PDL Identifier
Number of Addresses in the PDL, MSB
Number of Addresses in the PDL, LSB
(if bytes 2 and 3 are set to (00), byte 3 is the end of the PDL)
Address of the First Defective Sector (Track Number, MSB)
Address of the First Defective Sector (Track Number)
Address of the First Defective Sector (Track Number, LSB)
Address of the First Defective Sector (Sector Number)

WN —

NOoO OB~

i, and the data
tten is listed in
to the Linear

esses shall be
cessary, and it
e PDL shall be

e with the first
ses of the PDL

x-3 | Address of the Last Defective Sector (Track Number, MSB)
x-2 | Address of the Last Defective Sector (Track Number)
x-1 Address of the Last Defective Sector (Track Number, LSB)
X Address of the Last Defective Sector (Sector Number)

19.6 Secondary Defect List (SDL)

The Secondary Defect List (SDL) is created during initialization and used during and after certification. All
disks with a rewritable zone shall have an SDL recorded during initialization.
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The SDL shall contain entries in the form of addresses of defective data sectors and addresses of the spare
sectors which replace them. Each entry in the SDL contains 8 bytes, viz. four each for the address of a
defective sector and for the address of its replacement sector.

The list of addresses shall contain the addresses of the defective sectors and their replacement sectors. The
addresses of the defective sectors shall be in ascending order.

The SDL shall be recorded in the minimum number of sector necessary, and it shall begin in the first user data
byte of the first sector. All unused bytes of the last sectors of the SDL shall be set to (FF). The following
information shall be recorded in each of the four SDLs.

The addresses of sectors already recorded in the PDL shall not be recorded in the SDL.

If a replacement sector listed in the SDL is later found to be defective, a new entry shall be made in the SDL

indicating a replacement sector for that defecitive secior.

In the case o
continue with t
11 shall be pre

a multiple-sector SDL, the list of addresses of defective and of replacement sectof
he first byte of the second and subsequent sectors. Thus, the contents of bytes 0 to15 i
sent only in the first sector.

Table 11 — Content of the SDL

Byte SDL Content

(00), SDL Identifier
(02), SDL Identifier
(00)
(

2
3 01)
4 List Length in bytes in the SDL, MSB
5 List Length in bytes in the SDL, LSB
6-7 (00)
8 (02)
9 (01)
10-13 | (00)

14 Number of Entries in the SDL,\MSB

15 Number of Entries in the SDL, LSB

(each entry is 8 bytes long)

16 Address of the First Defective Sector (Track Number, MSB)

17 Address of the FirstiDefective Sector (Track Number)

18 Address of the First Defective Sector (Track Number, LSB)

19 Address of the'First Defective Sector (Sector Number)

20 Address ofithe First Replacement Sector (Track Number, MSB)
21 Addressof the First Replacement Sector (Track Number)

22 Addréssof the First Replacement Sector (Track Number, LSB)
23 Address of the First Replacement Sector (Sector Number)

y-7 Address of the Last Defective Sector (Track Number, MSB)
y-6 Address of the Last Defective Sector (Track Number)
¥-5 Address of the Last Defective Sector (Track Number, LSB)

s shall
n Table

ye4 Address of the Last Defective Sector (Sector Number)

y-3 Address of the Last Replacement Sector (Track Number, MSB)

y-2 Address of the Last Replacement Sector (Track Number)

y-1 Address of the Last Replacement Sector (Track Number, LSB)
y Address of the Last Replacement Sector (Sector Number)
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Section 4 — Characteristics of embossed information

20 Method of testing

The format of the embossed information on the disk is defined in Clauses 13 to 18. Clauses 21 to 23 specify
the requirements for the signals from grooves, Headers and embossed data, as obtained when using the
Reference Drive defined in Clause 9.

Clauses 21 to 23 specify only the average quality of the embossed information. Local deviations from the
specified values, called defects, can cause tracking errors, erroneous Headers or errors in the Data fields.

These

errors are covered by section 6.

20.1 E

All sign
the ran

20.2

All sigr
The dr

20.2.1

The fo
9.5.

20.2.2

For thd
used fq

The rg
Annex

Fnvironment

als in Clauses 21 to 23 shall be within their specified ranges with the cartridge,in any
ge of allowed operating environments defined in 8.1.2.

Jse of the Reference Drive

environment in

als specified in Clauses 21 to 23 shall be measured in the indicated’channels of the Reference Drive.

ve shall have the following characteristics for the purpose of the'se tests.

Optics and mechanics

tussed optical beam shall have the properties defined 9.2 a) to f). The disk shall rotate

Read power
testing specified in this section, the optical power incident on the entrance surface d
r reading the information shall be 1,3mW:

ad power for reading control track-shall be in the range given in byte 6 of the Con
E).

as specified in

f the disk and

trol Zone (see

bjective lens is

The repd power for reading the Data*Zone shall be in the range given in byte 21 to 23 of th¢ Control Zone
(see Apnex E).

The regding shall be done atia media temperature of 25 °C + 1 °C.

20.2.3 |Read channels

The drlve shall have a read channel, in which the total amount of light in the exit pupil of the o

measufed. This'channel shall have the implementation as given by Channel 1 in 9.1.

20.2.4|Tracking

During The measurement of the signals, the axial iracking error between the jocus of the op

recording layer shall not exceed

emax(axial) = 0,8 um

ical beam and

and the radial tracking error between the focus of the optical beam and the centre of a track shall not exceed

€max(radial) = 0,09 ym

20.3 Definition of signals

Figure

17 shows the signals specified in Clauses 21 to 23.

All signals are linearly related to currents through a photo-diode detector, and are therefore linearly related to
the optical power falling on the detector.
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/1 and I, are the outputs of the two halves of the split photo-diode detector in the tracking channel (see 9.1
and Figure 17a).

Grooved areas Areas containing
without embossed embossed Headers
Recording Fields and embossed Recording Fields

Beam on land

7 v v v Light beam
(I1+h ) I I
op 1 2

(I1+h )
1)

(b)), Split photodiode

(Ih+h )min
0 le YPI VA f l/ \\ l/ \\ l/ \\ Ir-\\ Ir-\\l Ir-\

L///,,J/U\TJUUU\J

Beam across tracks

Figure 17a — Signals from grooves in the tracking Channel

Sector
Mark VFO AM, 1P
Bean on I« > < >
unredorded
track A
Ism
\ Ivfo
IOL Ipmintop
1
- pmaxtop Ipmaxbottom Ipminbottom
evel ¥

Figure 17b — Signals from Headers in Channel 1

Figure 17 — Signals from-Headers, grooves and embossed Recording Fields

21 Signals(from grooves

The signals (/{ + I2) and\(l1 - I») shall be filtered in order that frequencies above 1 MHz are attenuated by at

least 40 dB thereby.eliminating the effect of modulation due to embossed marks. (See Figure 17 and
Annex L).

21.1 Dividedpush-pti-signat

The first term of the divided push-pull signal is the peak-to-peak amplitude derived from the instantaneous
level of the differential output (/1 - /2) from the split photodiode detector when the light beam crosses the
unrecorded or embossed Recording fields of grooved tracks divided by the instantaneous level of the sum
output (/1 + I2) from the split photodiode detector when the light beam crosses these areas.

The second term of the divided push-pull signal is the ratio of the minimum peak-to-peak amplitude derived
from the instantaneous level of the differential output (/4 - /) divided by the instantaneous level of the sum

output (/1 + Ip) from the split photodiode detector when the light beam crosses the unrecorded or embossed

Recording fields of grooved tracks to the maximum peak-to-peak amplitude derived from the instantaneous
level of the differential output (/4 - I5) divided by the instantaneous level of the sum output (/4 + I5) from the

split photodiode detector when the light beam crosses the unrecorded or embossed Recording fields of
grooved tracks.
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The split photodiode detector separator shall be parallel to the projected track axis. In this measurement, the
11 and /I, signals shall be provided by the split photodiode detector. The tracking servo shall be operating in

open-loop mode during this measurement.
The first term shall meet the following requirements:

a) in areas containing embossed Headers and embossed Recording fields:

O12<|7M_| <0,40
0] <

b) in grooved areas in the Information Zone without embossed Recording fields:

|(|1_|2)|
D,35 < L—(|1+ 'z)Jpp <0,70

_(ll_lz)_

L(1p+12)

(1.-15)

(1 +15) ]

~ppmin

The second term shall satisfy >0,7

ppmMax

21.2 Phase depth

The phase depth of the grooves shall be less than 180°.

21.3 Track location

The trdcks are located at those radii on the disk where (/4 - I5) equals 0 and (/1 + I») has its maxjmum value.

22 Signals from Headers

The signals obtained from the embdssed Headers shall be measured in Channel 1 of the Referg¢nce Drive.

The signal from an embossed“mark in the recording layer is defined as the peak-to-peak value of the
modulgtion of the signal in Channel 1 caused by the mark when the beam follows a recorded track (see Figure
17 and|Annex L).

22.1 $ector Mark

The signal /5. from the Sector Mark shall meet the following requirements:

45l / loL < 0,95

22.2 VFOT and VFOZ2Z

The signal I\, from the marks in the VFO1 and VFOZ2 fields shall meet the following requirements:
0,18 < Iy / loL. £ 0,90

In addition the condition
Ivto ! Ipmax = 0,30

shall be satisfied within each sector, where Ipmax is the signal with the maximum amplitude in that sector from
embossed mark signals /, defined in 22.3, and I, is the peak-to-peak amplitude of the read signal from the
VFO area.
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22.3 Addres

s Mark, ID field and Postamble

The signal I, from marks in the Address Mark, ID and Postamble fields shall meet the following requirements:

0,18 <y /loL<0,90

omin / lpmax > 0,30

The second requirement applies over any Header. lpmin and Ipmax are the signals with minimum and maximum

amplitude in th

22.4 Timing

ose fields.

jitter

The header si
conditions spe|
and shall meet

Jt(H) < 0,08

where T is theg

jnal shall be read and detected using the read Channel circuit defined in Annex H un
Cified in 20.2.2. The timing jitter Jt(H) shall be measured according to the procedure(inA
the following requirements:

T

Channel clock period, Jt(H) is the summation of standard deviation (sigma) of the diff

der the
nnex H

erence

between the Igading-to-leading edge lengths or trailing-to-trailing edge lengths and-the' mean value ¢f each

nT. The ideal Iength corresponds to n Channel bit times T. Jt(H) is illustrated Annex.H;in Figure H.3.

All the time interval samples detected from the Header signals on the reCording layer shall satisfy the
condition of Jt(H).

22.5 Asymmetry

Asymmetry is

the deviation between the centre levels of the signals which give maximum and m

nimum

amplitude Ipmpx and Ipmin in Address Mark, ID, and PA fields)(see Figure 17) and shall meet the fgllowing
requirements:
0,15 < |:(Ipmaxt )p+1pmaxb0ttom)/2'(Ipmint0p+1pminbottom)/2jl 20,15
(Ipmaxtop' pmaxbottom)

23 Signals|from embossed Recording fields
23.1 Signal amplitude
If the disk hag an embossed zone, the Recording field of all sectors in this zone shall contain empossed
marks. The signals from these-marks shall be measured in Channel 1 (see 9.1 and Annex L). Acceptable
defects of the [marks are_ specified in section 6. The signal from all embossed Recording fields is defined as
the peak-to-pepk value/of the modulation of the signal.
The signal I4 flom marks in the Recording fields of the embossed zone shall meet the following requirerpents:

0,18 < Iy /1g"<0,90

/dmin / /dmax

>0,30

The last requirement applies over Recording fields. Igmin and Igmax are the signals with minimum and
maximum amplitude in the Recording field of a sector.

23.2 Timing

jitter

The embossed data signal shall be read and detected using the read Channel circuit defined in Annex H
under the conditions specified in 20.2.2. The timing jitter Jt(D) shall be measured according to the procedure
in Annex H and shall meet the following requirement:

JyD)<0,08T
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where T is the Channel clock period and Jt(D) is the summation of standard deviation (sigma) of the difference
between the measured leading-to-leading edge lengths or trailing-to-trailing edge lengths and the mean value
of each nT. Jtis illustrated in Annex H, Figure H.3.

All the time interval samples detected from the embossed data signals on the recording layer shall satisfy the
above conditions of Jt(D).
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Section 5 — Characteristics of the recording layer and user data

24 Method of testing

Clauses 25 to 27 describe a series of tests to assess the magneto-optical properties of the recording layer, as
used for writing and erasing data. The tests shall be performed only in the Recording field of the sectors in the
rewritable zone. The write, read and erase operations necessary for the tests shall be made on the same
Reference Drive (see also Annex H).

Clauses 25 to 27 specify only the average quality of the recording layer. Local deviations from the specified

values, called defects, can cause write or erase problems. These defects are covered by section.6.
ment

24.1 Enviro
Llauses 25 to 27 shall be within their specified ranges with the cartridge in any-~environment in
owed operating environments defined in 8.1.2. except as otherwise noted.

All signals in (
the range of al

24.2 Referemce Drive

erase tests described in Clauses 25 to 27 shall be measured in’Channel 2 of the Reference
e shall have the following characteristics for the purpose of these tests.

The write and
Drive. The driv

24.2.1 Optics|and mechanics

The focused optical beam shall have the properties defined in 9.2 a)to f). The disk shall rotate as spegified in
9.5.

24.2.2 Read power

For the test specified in the section 5, the maximum oOptical power regards to be incident on the eptrance
surface of the flisk and used for reading the information shall be 7,5 mW.

The read power for reading the Data Zone shall be'in the range given in byte 21 to 23 of the Contro| Track
Zone (see Anrlex E).

24.2.3 Read magnetic field

The requiremgnts of all test shall be met with the read magnetic field at the recording layer smaller than
36 000 A/m atfall radii.

The read magnetic fields for all’tests, pointing in the North to South direction, shall be within 10° from the
normal to the Disk Reference Plane P, in the direction of the incident beam, i.e. from the entrance su:lface to
the recording layer. The-value of read magnetic field shall be recorded in the Control Zone at the test fotation

frequency of 5D Hz.

24.2.4 Read (1hannel

The Reference Drive shall have a read channel which can detect magneto-optical marks in the recording
layer. This channel shall have an implementation equivalent to that given by Channel 2 in 9.3.

The edge positions in time shall be measured for testing purposes by a threshold detection method. The
threshold value is referenced to the centre of the peak-to-peak envelope of the readback signal. The positive
peak and negative peak signals of the envelope circuit shall each contain a single pole filter with a -3 dB roll-
off point at 50 kHz.

24.2.5 Tracking

During the measurement of the signals, the focus of the optical beam shall follow the tracks as specified in
20.2.4.
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Signal detection for testing purposes

The signal from the Read Channel is not equalized before detection. The signal shall be rolled off with a 3-
pole Butterworth filter with a cut-off frequency of half the Channel clock frequency. All read testing is
performed at the test rotation frequency of 50 Hz.

Nominally the threshold value shall be zero if the laser power calibration is perfect and there are no parameter
variations. However, in some measurements the threshold value may have to be adjusted to minimize the

effects

of mark size changes due to parameter variations during writing.

24.3 Write conditions

24.31

Marks
the tes

The te
2T ma
initial 3
lengths
Pw=W

Pw:P

For m4d
2T : 1,
4T 1,

8T : 1,
0,5T(P

The g€&
Individ
The m

every
the acq

The va
the ms
32 mm

Write-pulse-and-power

are recorded on the disk by pulses of optical power superimposed onto a specifiedhass
| rotational frequency.

5t pulse trains are defined as follows for marks of length 2T, 4T and 8T.

ks are formed with a single 1,5T pulse of the power Ps superimposedhinto the assist
T portion of marks longer than 2T is formed with a 1,5T pulse of power Ps, with the
ite Peak Power, and Ps=Write Subpeak Power. The relationship-of
5:Pa=1,0:1,0:0,5.

rk lengths 2T, 4T and 8T, the pulse trains are as follows:
bT(Ps)0,5T(Pa)
bT(Ps)0,5T(Pa)0,5T(Pw)0,5T(Pa)0,5T(Pw)0,5T (Pa)

5T (Ps)0,5T(Pa)0,5T(Pw)0,5T(Pa)0,5T(Pw)0;5T(Pa)0,5T(Pw)0,5T(Pa)0,5T(Pw) 0,5T(Pa)
/)0,5T(Pa)0,5T(Pw)0,5T(Pa)

neralized pulse train for the purpose-of testing is shown graphically in Figure 18.
hal pulses shall have 10 % to 90 % rise and fall times of less than 3 ns.

pasurement of laser power.shall be done in pulsed operation by averaging, for exam
0 ns, using a spherical, radiometer. The averaging method of measuring the laser powg
umulation of pulse width'and pulse amplitude tolerances (see Annex U).

lues Pw used in-any media tests shall be the ones measured for that particular piece

, and 40,5 mmon their typical media shall be recorded in the Control Zone.

st power Pa at

bower Pa. The
incremental T

each being formed by the combination of a 0,5T (Pa) and 0,5T.4Pw) pair, where PafAssist Power,

ple, one pulse
r will minimize

bf media using

thod in 24.3.3, Values within 5 % of Pw that were measured by the media manufactyrer at 24 mm,
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b
Pw
Ps — — —
Pa
A
< > — [—
15T 0,5T 0,5T
] ] ]
i i i
2T 4T 8T
Wp = Peak Power of Writing
Ws = Subpeak Power of Writing
Pa = Assist Power
Figure 18a — Wave form of the write pulsé
. Tp R
/ a a
0,5p
0,9P v PW,PS
—_
& a » g Pa A 4
0,1P
Ty Ty
Pw, Ps = Write Power
Tr = Rise Time
Pa= Assist power

P = Pw(Ps) - Pa
Tt = Fall Time

Tp = Write pulse width

Figure 18b — Shape of the write pulse

Figure 18 — Write pulse formation
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Write magnetic field

The requirements of all tests shall be met for all magnetic field intensities, at the recording layer during

recordi

ng, in the range from 16 000 A/m to 32 000 A/m except where otherwise noted.

The write magnetic fields for all tests, pointing in the north to south direction, shall be within 10° from the
normal to the Disk Reference Plane P, in the direction of the incident beam, i.e. from the entrance surface to
the recording layer.

24.3.3

2T and 4T pulse power determination

The following procedure shall be used by the media manufacturer to measure values for the 4T pulse power

Py tha

t is recorded in the Control Zone.

Erase

writing
Run
Mark

The re
layer o

Read g
read b
amplitd

Measu

using @ Time Interval Analyzer (TIA) at 24 mm, 32 mm and\40,5 mm radii. Averaging should

105 ing
on the
media.
Adjust
points,
the wri

24.3.4

The py
Tp. Pw

and write several tracks at 24 mm, 32 mm, and 40,5 mm radii of the disk underctest

the following test pattern:

Length 2T 6T 4T 6T

or Space M S M S

cording shall be done at a media temperature of 25 °C + 1 °C, a magnetic field intensity 3

f 24 000 A/m + 5 %, and the test rotational frequency.

nd detect the readback signal with the detection method given in 24.2.6. Adjust the focu
ack signal amplitude using the 2T mark and set the threshold at 50 % of the peak;
de for this test. Vary the focus + 0,25 um and check the output for best Eth.

re the average distance between edges, namely L2, L4;@and L6 for the 2T, 4T and 6T run

ependent time interval samples on several tracks_at each radial location. Note that the
TIA will in general be bimodal. The amount ©f )bimodality depends on the thermal pr
The value of L6 is the mean of this bimodal distribution.

the Py power so that L6 is as close to 6T as possible. Since the length of L6 can be
the Py power recorded in the Controlz2Zone shall be at a point where the L6 is decreasi
e power is increased.

Media power sensitivity

Ise power Py, is the uppekbound of the power required to form 4T marks as a function ofj
is given by the reciprogity relationship

1
Py, =C| —+
v T

P

LmW

A

where T, =125T = 15T +0,5T +0,5T

by repeatedly

t the recording

5 for maximum
to-peak signal

s respectively,
be done using
6T distribution
bperties of the

minimized at 2
ng in length as

pulse duration

2

The following formula shall be used by the media manufacturer to measure the value of the media power
sensitivity C using the Tp and Pw data from 24.3.3 (see also Figure 18):

The va

Tp'\/ﬁ
Tp+\/i

lue for C shall be less than 50 at radii 24 mm, 32 mm, and 40,5 mm.

C=PR,
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24.4 Erase conditions

Marks are erased from the disk by a constant optical power in the presence of a magnetic field.

24.4.1 Erase power

The erase power is the continuous optical power required for any given track at the entrance surface to erase
marks written according to 24.3 to a specified level (see Clause 27).

The erase power for erasing the Data Zone shall be in the range given in byte 41 to 43 of the Control Track
Zone (see Annex E).

The actual erase power shall be equal to the interpolated values + 5 %.

The continuou

24.4.2 Erase

The requiremsg
24 000 A/m at

The erase ma
disk reference
surface.

24.5 Definiti

The signals in
detectors K¢ a

25 Magnets
This Clause sH

251 Figure

The figure of
magneto-optic
decimal fractig
magnetized dd

5 erase power shall not exceed 13 mW.

magnetic field
nts of all test shall be met with the erase magnetic field at the recording, layer great
all radii.

hnetic field, pointing in the North to South direction, shall be within 109 from the norma
plane P, in the direction of the reflected beam, i.e. from the recording layer to the e

jon of signals

Channel 2 are linearly related to the difference between the currents through the phot
nd Ko, and are therefore linearly related to the optical power falling on the detectors (see

p-optical characteristics

pf merit

merit F of the recording layer is a measure of the magnitude of the signal obtaing
bl marks. It is defined as(Rsin &cos 263, where R is the reflectance of the disk expresseé
n, fis the Kerr rotation of the optical polarization between a magnetized domain an
main, and B is the_ellipticity of the reflected beam, averaged over the aperture. The po

the figure of merit is defined to_be negative for a magneto-optical mark written in a Fe-rich Fe-T|

recording laye
Kerr rotation is

counter-clo¢kwise as seen from the incident beam.

The polarity apd magnitude of the value of the figure of merit shall be as specified in byte 10 and 11

Control data (s

0,0025<| F

ee Anfiex E). The figure of merit shall comply with
|-£0;0050

all be for all phase differences between=8° and +8° in the optical system as defined in 9.

er than

to the
htrance

D-diode
9.1).

d from
td as a
d non-
arity of
b alloy

with the write magnetic field in the direction specified in 24.3.2. In this case the directiof of the

of the

The measurement of the actual value F, shall be made according to Annex G. This actual value F, shall be

within 12 % of

the nominal value.

25.2 Imbalance of the magneto-optical signal

The imbalance of the magneto-optical signal is the ratio of the amplitude of the Channel 2 peak-to-peak signal
divided by the same signal after being passed through filters having different characteristics for measuring
both the d.c. and a.c. imbalances. The measurement is made in the Data field of a sector using the 2T pattern.

Imbalance can

be caused by birefringence of the disk.

d.c. Imbalance: Low Pass (Channel 2) / High Pass (Channel 2)

a.c. Imbalance: Band Pass (Channel 2) / High Pass (Channel 2)
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The d.c. imbalance shall not exceed 2,0 and the a.c. imbalance shall not exceed 0,50 throughout the
environment operating range while using filters defined as follows:

High

Pass: 3 pole Butterworth with a -3 dB rolloff at 50 kHz and a cutoff at 1/2 of the
frequency

Band Pass: -3 dB roll off at 1 kHz and 50 kHz

Low

Pass: -3 dB roll off at 1 kHz

channel clock

The effect of headers through the filters must be removed by a technique such as gating or sample-and-hold
of the signal.

25.3 Magneto-optical signals obtained from the embossed Headers

The m
the sig
the 2T

The m
except

26 Write characteristics

26.1 Resolution

I is th
written

hgneto-optical signal obtained from the embossed Headers of next band is the ratioof th
hal from Header divided by the 2T pattern. The measurement is made in the Data-field of
pattern.

bgneto-optical signals obtained from the embossed Headers shall not exceed 0,40 at t
buffer tracks.

e peak-to-peak value of the signal obtained in Channel 2 (see 9.2) from 8T marks 2
under the conditions given in 24.3, the longest interval allowed by the RLL(1,7) code

and re

IH is t

the conditions given in 24.3, the lowest interval ‘allowed by the RLL(1,7) code for each zone 4
read under the condition specified in 24.2.

The re
0,20 o

d under the conditions specified in 24.2.

peak-to-peak value of the signal obtained in Channel 2 from 2T marks and 2T space

solution I/l (see Figure 19) shall not'be less than 0,50 within any sector. It shall not var

P

Figure 19 — Definition of I_ and Iy

~

e amplitude of
a sector using

he each tracks

nd 8T spaces
for each zone,

5 written under
0,1 MHz, and

y by more than

26.2 Narrow-band signal-to-noise ratio (NBSNR)

The narrow-band signal-to-noise ratio is the ratio of the signal level to the noise level of a specified pattern,

measu

red in a 30 kHz bandwidth. It shall be determined as follows:

— Write a series of 2T marks followed by 2T spaces in the Recording field of a series of sectors at a
frequency fy of the highest frequency allowed by the RLL(1,7) code for each zone + 0,1 MHz. The write

conditions shall be as specified in 24.3.

— Read the Recording fields in Channel 2 under the conditions specified in 9.5 and 24.2, using a spectrum
analyzer with a bandwidth of 30 kHz. Measure the amplitudes of the signal and the noise at the frequency
fo as indicated in Figure 20. The measurements shall be corrected for the effect of the Header fields, in

order to obtain the value for the Recording field only.

© ISO/IEC 2005 — All rights reserved

63


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

The narrow-band signal-to-noise ratio is

signal level)

20 Iog10 ( ;
noise level

The narrow-band signal-to-noise ratio shall be greater than 45 dB in any sector in the rewritable zone for all
allowed values of the write magnetic field.

Amplitude
A Signal level

Noise level

p: Frequency

Figure 20 — Spectrum analyzer display

26.3 Cross-falk ratio

The cross-talk| ratio definition and measurement _procedure describe the entities to be measured in tgrms of
physical track$. These physical tracks can consist of one or more logical tracks (see 13). The number of
logical tracks ipvolved in the measurement must be adjusted for the Band in which the measurement is jmade.

26.3.1 Rewritpble track test method

For rewritable|tracks the test oncross-talk shall be carried out on any group of five adjacent unrecorded
revolutions, dgsignated (n-2), (n-1), n, (n+1), (n+2), in the rewritable zone. Erase the recording field of gach of
the sectors in these tracks.

Write a series jof 2T marks. followed by 2T spaces at a frequency f; for each zone + 0,1 MHz in the Re¢ording
field of the sectors in<rack n. The write conditions shall be as specified in 24.3.

Read the Datq fields’ of the sectors in the tracks (n-1), n and (n+1) under the conditions specified in SI).S and
24.2.

The cross-talk from a track n to track (n-1) and to track (n+1) shall be lower than —-35 dB.

26.4 Timing jitter

The timing jitter can be obtained from the TIA data in 24.3.3. Measure the length in time of the leading-to-
leading and trailing-to-trailing edges of the detected data from the 2T mark (L2) followed by 6T space (Lg), and

6T space (Lg) followed by 2T mark (L) with TIA. The measurements shall be made using 105 independent
time interval samples on several tracks at each radial location.

The value of timing jitter (due to the media) shall be less than 15 % of the time period T of one Channel bit for
24 mm, 32 mm and 40,5 mm radii.
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26.5 Media thermal interaction

The following formulas shall be used by the media manufacturer to measure the value of the media thermal
interaction Ey, that is recorded in the Control Zone. The formulas use the Ly, L4 and Lg measurement data

from 24.3.3.

First calculate the effective channel clock period T of the measurements at radius 32 mm:
Ly +L, +2xLg

- 18

This T shall be checked to make sure that it has the correct value for the radius 32 mm in which the recording
is done

T

Calcullte and record the thermal interaction error Ey, using the following formula:

E,|= (L _LzT_ZXT) x 100 % of T

The value for Ey, shall be less than 27 % of the channel clock period T.

27 Erase power determination

This prlocedure shall be used by the media manufacturer to determine the erase powers that are recorded in
the Control Zone. The erase power is the continuous power levet'for the given radius and rotgtion frequency
that is pufficient to erase the current track without erasing thé adjacent track.

The cgnditions for the erase power measurement are that‘the media temperature shall be 25|°C + 1 °C, and
the magnetic field intensities at the recording layer shall be 25 000 A/m + 5 % at the test rotation frequency.

The prpcedure shall be:

— Erase four adjacent tracks n, n+1, n+2, an@\n+3 in the User Zone with a relatively high erage power. Write
a 4T tone on track n+1 and a 4T tone on-track n+2 under the conditions given in 24.3.1. Hrase track n+1
with the erase power to be tested.-Measure the signal amplitude on both tracks n+1 and n+2 with a
spectrum analyzer.

— Pefform this test sequence with-an initial low erase test power and increase the erase test power by 0,5
mW each time the test is repeated. Plot the track n+1 and track n+2 signal amplitudes as a|function of the
ergse test power. Choosg the erase power to be half way between the erase power wherg the track n+2
signal amplitude drops by 3 dB and the power where the track n+1 signal amplitude first reaches the
mgdia limited noisefloor.
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Section 6 — Characteristics of user data

28 Method of testing

Clauses 29 and 30 describe a series of measurements to test conformance of the user data on the disk with
this International Standard. It checks the legibility of both embossed and user-written data. The data is
assumed to be arbitrary. The user-written data may have been written by any drive in any environment. The
read tests shall be performed on the Reference Drive.

Whereas Clauses 20 to 27 disregard defects, Clauses 29 and 30 include them as an unavoidable

deterioration of the read signals. The gravity of a defect is determined by the correctability of the ensuing
errors by the error detection and correction circuit in the read channel defined below. The requiremients in
Clauses 29 anf 30 define a minimum quality of the data, necessary for data interchange.

28.1 Environment

All signals in Clauses 29 to 30 shall be within their specified ranges with the cartridge in any environment in
the range of allowed operating environments defined in 8.1.2. It is recommended that before test|ng the
entrance surface of the optical disk shall be cleaned according to the instructions of-the manufacturef of the
disk.

28.2 Referemce Drive

All signals specified in Clauses 29 to 30 shall be measured in the indicated channels of the Referencg Drive.
The drive shall have the following characteristics for the purpose of these tests:

28.2.1 Optics|and mechanics

The focused gptical beam shall have the properties already defined in 9.2 a) to f). The disk shall rotate as
specified in 9.5.

28.2.2 Read donditions

The optical pgwer incident on the entrance surface of the disk (used for reading the information) shall be
specified in 2012.2 for headers and embossed data and 24.2.2 for user data. The read magnetic field ghall be
specified in 24/2.3 for reading the user data.

28.2.3 Read gmplifiers

The read amplffiers after the photo-detectors in Channels 1 and 2 shall be as specified in 9.3.

28.2.4 Mark Quality

The signals frbm both read amplifiers shall be converted from analog to binary with an edge deteftor as
defined in Annex’H;-The output signals from Channels 1 and 2 shall be filtered without equalization ahd with
the specified low-pass filter, and compared with their threshold levels of the comparator which shall be

between 0,25 and 0,75 for the threshold fractional values. The threshold levels shall be adjusted to minimize
the maximum offset (or bias) of the mark and space intervals from their desired (or true) values of 2T, 3T, 7T,
8T. The output signals from the comparator are converted to binary signals with the edge detector (see
Annex I).

The timing jitter in this section is defined as the standard deviation of the separately measured time intervals
of leading-to-leading and trailing-to-trailing edges excluding outlying observations by defects, using a Time
Interval Analyzer with the output signals from the edge detector of the marks and spaces in a sector.
Therefore, independent interval samples for this measurement are limited by the number of marks and spaces
in a sector.

The timing jitters shall be expressed as a percentage of Channel bit time T. The converter for Channel 1 shall
operate correctly for analog signals from embossed marks with amplitudes as determined by Clauses 22 and
23.

66 © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=1f805e60ef8544d43dfc4f72dbcec584

ISO/IEC 17346:2005(E)

The converter for Channel 2 shall operate correctly for analog signals from user-written marks with an
amplitude as determined by Clauses 25 and 26.

28.2.5 Channel bit clock

The signals from the analog-to-binary converters shall be virtually locked to the Channel bit clock/clocks which
provides/provide the Channel bit windows of 0,70 T effective width for timing the leading and/or trailing edges
of the binary signals. Channel bit clock/clocks shall be adjusted in order to minimize the accumulated
value/values of the timing errors of the leading to leading, leading to trailing, trailing to leading, and trailing to
trailing edges from the Channel bit clock/clocks.

28.2.6 Binary-to-digital converters

The bi||\ary signals shall be correctly converted to the data bytes with the binary-to-digital convgrters based on
the segtor format and the recording code defined in Clauses 15 and 16.

28.2.7 |Error correction

Correction of errors in the data bytes shall be carried out by an error detection“and correction| system based
on the definition in D.3 of Annex D.

28.2.8 | Tracking

Duringlmeasurement of the signals, the focus of the optical beam shallfollow the tracks as spegified in 20.2.4.

29 Mjnimum quality of a sector

interchBnge of the data contained in that sector. The quality shall be measured on the Reference Drive

A byte|error occurs when one or more bits inta byte have a wrong setting, as detected by the ECC and/or

29.1.1|Sector Mark

At least three of the five lohgimarks of the Sector Mark shall have the timing specified in 15.2 and the signals
shall have the amplitude ‘specified in 22.1.

29.1.2(ID fields

At leagt one of.the two ID fields in a Header read in Channel 1 shall not have any byte errors, [as checked by
the CRC incthe field.

29.2

29.2.1 Recording field

The recording marks in a sector shall start at (240 + 6) Channel bits from the end of the Pre-formatted header
and shall end at (696 + 156) Channel bits before the end of the sector.

29.2.2 Byte errors

The user-written data in a sector as read in Channel 2 shall not contain any byte errors that cannot be
corrected by the error correction defined in 28.2.7.
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29.2.3 Timing jitter

The user-written marks in a sector as read in Channel 2 shall have timing jitters due to the media less than
15 % of the time period T of one Channel bit.

30 Data interchange requirements

A disk offered for interchange of data shall comply with the following requirements.

30.1 Tracking

The focus of tt

30.2 User-w

Any sector wri
according to th

30.3 Quality]

The quality of

' Ll 1 Tl P 4 Il .y s I
C UpltiLdl DTdalll ostidit TIOU JUTtip trdUi o UutimmneTiiauriaity .

ritten data

tten in the rewritable zone that does not comply with 29.1 and 29.2 shall have'been replaced
e rules of the defect management as defined in Clause 19.

of disk

he disk is reflected in the number of replaced sectors. (See Clause, 19)
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Annex A
(normative)

Edge distortion test
A.1 The distortion test checks if the case is free from unacceptable distortions and protrusions along its

edges. The test is made by causing the cartridge to pass through the vertical slot of a gauge while applying a
specified force including the gravitational pull.

A.2 The gauge shall be made of a suitable material, e.g. of chrome-plated carbon steel. The|inner surfaces
shall be polished to a surface finish of 5 um peak-to-peak.

A.3 The dimensions shall be as follows (see Figure A.1):

L, =196,0 mm min.
Ly ={91,0 mm = 0,1 mm

+ 0,1 mm
L. =[8,6 mm

-0,0 mm
L4 =16,30 mm = 0,01 mm
Le =16,80 mm min.

A.4 WWhen the cartridge is inserted vertically into the'gauge, a vertical downward force Fj of 0,8 N maximum
applied to the centre of the top edge of the cartridgesshall cause the cartridge to pass through the gauge.

Figure A.1 — Distortion gauge
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B.1

Annex B
(normative)

Compliance test

The compliance test checks the flatness and flexibility of the case by forcing the four reference surfaces

of the case into a plane. The test is made by placing the cartridge on the supports of a gauge and applying

forces on the c

artridge opposite to the supports.

B.2 Thelocd

B.3 The tes
correspond to
follows (see Fi

Posts P1 and
D;=6,50m

Dy = 3,50 m

H,=10x0
Hp = 2,0 mm
The top area (
Posts P3 and
D;=5,50m

After assembly
0,01 mm apart

B.4 The car
vertical downw

B.5 Requirgments

Under the con
their respectiv
not exceed 0,1

tion of the four reference surfaces S1, S2, S3 and S4 is defined in 10.3.4 and Figure 4«

gauge consists of a base plate on which four posts P1, P2, P3 and P4 are.fixed s
the four surfaces S1, S2, S3 and S4, respectively (see Figure B.1). The dimensions
jure B.2):

P2

m = 0,01 mm

+ 0,00 mm
m
-0,02 mm

1 mm

max.

Hy, - Hy) of posts P1 and P2 has a chamfer.
P4

m + 0,01 mm.

, the upper annular surfaces of<the four posts shall lie between two horizontal planes

ridge shall be placed withy'its reference surfaces onto the posts of the horizontal ga
ard force F of 0,4 N shall be exerted on the cartridge opposite each of the four posts.

Hitions of B4 three of the four surfaces S1 to S4 shall be in contact with the annular suf
b posts, and any gap between the remaining surface S and the annular surface of its po
mm.

b as to

are as

spaced

uge. A

face of
st shall
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Figure B.1 — Compliance gauge

Dy H,
- Hy
| - N
| ' [ N
! i
/‘_‘\
D¢ D,
P34 - ' P12

Figure B.2 — Detail of posts
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Annex C
(normative)

CRC for ID fields

The 16 check bits of the CRC of the ID field shall be computed over the first three bytes of this field. The

generator polynomial shall be

G(x)=x"+£x" +x° +1

The residual pplynomial is defined by

iE23 i=7
R(x)= ( D b, x’ +Zb,x’)x16modG(x)

=8 i=0

where b; denofes a bit of the first three bytes and b; an inverted bit. Bit bos is the highest order bit of {he first

byte.
The contents gf the 16 check bits ¢, of the CRC are defined by

c, x"

R(x)= kj

5
B
v

10

c15 is recorded in the highest order bit of the fourth byte in the 1D field.

72
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Annex D
(normative)

Interleave, CRC, ECC, Resync for the data field

D.1 Interleave

The different bytes shall be designated as Tollows:
D, arg user data bytes

Cx arg CRC check bytes

Es,t arg ECC check bytes

Fm with non specified content, set to (FF)

These |bytes shall be ordered in a sequence A, in the order in which they shall be recorded on the disk. This
order is the same as that in which they are input into the controllef. Depending on the value of n, these
elements are:

for <n<2048: A,=D,
for 2049<n<2056: A,=Fp
for 2057 <n<2060: A,=Cg
for 2061<n<2380: Ay=Eg;
where:
k=n-2056
s=[[(n-2061)mod20]+1

. n-2061
t=int | —— |+
20

The ngtation int [x] denotes the largest integer not greater than x.

The firgt three parts of A, are 20-way interleaved by mapping them onto a two-dimensional matrix Bj; with 102
rows apd 20 columhs. Thus

for 1K< n<2060 :Bjj=Ap

where:

. . n—1
i=102 -int {—}
20

j=(n-1)mod 20

D.2 CRC

D.2.1 General

The CRC and the ECC shall be computed over the Galois field based on the primitive polynomial

Gp(x)=x8+ x5+ x3+x2 + 1
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The generator

i=139

G.(x)=

i=136

polynomial for the CRC bytes shall be

H(x+ai)

where the element o’ = (8/)88, with 8 being a primitive root of Gp(x). The value of the n-th bit in a byte is the
coefficient of the n-th power of 8, where 0 < n <7, when £ is expressed on a polynomial basis.

The four check bytes of the CRC shall be computed over the user data and the eight (FF) bytes.

The information polynomial shall be

Ic(x): Z

i e
L\Du /“‘ }J*L\DOJ JA
=1 \_j=0 j=0

The contents @

(x):Ic

The last equat

D.3 ECC

The primitive
polynomial for

i=1

1

i

This polynomidl is self-reciprocal. This property €an be used to reduce the hardware size. The initial se
er shall be all ZEROs. The bits_of the computed check bytes shall be inverted before they are

the ECC regis
encoded into (

The 320 chec
bytes. The cor|

):if_

where 0 <j <1

f the four check bytes Cy of the CRC are defined by the residual polynomial
x)x* mod G (x)

4k
k X

-

on specifies the storage locations for the coefficients of the polynomial.

polynomial Gp(x) and the elements a and B shall be as specified in F.2.1. The ge
the check bytes of the ECC shall be

(9

hannel bits.

bytes of the ECC-shall be computed over the user bytes, the eight (FF) bytes and th
responding 20 information polynomials shall be:

(Bi‘ j)x"

9

f i 10 sl bhdae E  for Aooh albvaamialte—o v-’\d finad by tha ract

herator

tting of

e CRC

The contents @

RE

AWP-Y a ualnalbun
JarcaGeTmet u_y treTeorctoaT Vulyllvlllly

Hhe-16-eheek-bytesEgrioreachpelynemiate(x

_].(x)=1Ej(x)x16 mod GE(x)

t=16

R, (x)= ZI:

16-t

E X

J+ 1t

The last equation specifies the storage locations for the coefficients of the polynomials.
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D.4 Resync

The Resync fields (see Annex F) shall be inserted in the Data field to prevent loss of synchronization and to
limit the propagation of errors in the user data. They are numbered consecutively and shall contain one of the
following pattern of Channel bits.

0X0 100 000 001 000 000 100 00Y

0X0 100 000 001 000 000 101 00OY

Where X and Y are set to ZERO or ONE based on the preceding or following data patterns.
A field RS, shall be inserted between bytes A60, and A60,+1,

where [T 39.

D.5 Recording sequence for the Data field

The elgments of the Data field shall be recorded on the disk according to sequence A, or A',| as applicable,
immedjately following the Sync bytes and with the Resync bytes inserted as spegified in E.4.

Figureg D.1 shows in matrix form the arrangement of these elements. The_sequence of recording is from left-
to-righf and top-to-bottom

SB | designates a Sync byte

D degsignates a user byte

RS | designates a Resync byte

C dgsignates a check byte for CRC
E dgsignates a check byte for ECC
Fm | designates a (FF) byte

The firgt 102 columns contain in rows 0 t0.19;the user bytes, the eight (FF) bytes and the CRL check bytes.
The ngxt 16 columns contain only the ECCG.check bytes.
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Row No. i
Column No.j — 0 1 2 3 7 8 9 18 19 .
A‘ SB1 ‘ SB2 ‘ SB3 ‘ SB4 D1 D2 D3 D4 D8 D9 D10 D19 D20 102
D21 D22 D23 D24 D28 D29 D30 D39 D40 101
D41 D42 D43 D44 D48 D49 D50 D59 D60 100
‘ RS1 l RS1 D61 D62 D63 D64 D68 D69 D70 D79 D80 99
D81 D82 D83 D84 D88 D89 D90 D99 D100 98
103 rows D101 D102 D103 D104 D108 D109 D110 D119 D120 97
‘ RS2 ‘ RS2 D121 D122 D123 D124 D128 D129 D130 D139 D140 96
D1961 | D1962 | D1963 | D1964 D1968 D1969 D1970 D1979 D1980 4
‘ RS33 l RS33 | D1981 | D1982 | D1983 | D1984 D1988 D1989 D1990 D999 D2000 3
v D2001 | D2002 | D2003 | D2004 D2008 D2009 D2010 D2019 D2020 2
D2021 | D2022 | D2023 | D2024 D2028 D2029 D2030 D2039 D2040 1
l RS34 I RS34 | D2041 | D2042 | D2043 | D2044 D20 48 (FF) (FF) C3 c4 0
A E1,1 E2,1 E3,1 E4,1 E8,1 E9,1 E40,1 E19,1 E20,1 -1
E1,2 E2,2 E3,2 E4,2 E8,2 E9,2 E10,2 E19.2 E20,2 -2
‘ RS35 ‘ RS35 E1,3 E2,3 E3,3 E4,3 E8,3 E9;3 E10,3 E19,3 E20.3 -3
16 rows E1,13 E2,13 E3,13 E4,13 E8y13 E9,13 E10,13 E19,13 | E20,13 13
E1,14 E2,14 E3,14 E4,14 E8,14 E9,14 E10,14 E19,14 | E20,14 14
‘ RS39 l RS39 | E1,15 E2,15 E3,15 E4,15 E8,15 E9,15 E10,15 E19,15 | E20,15 15
v E1,16 E2,16 E3,16 EA16 E8,16 E9,16 E10,16 E19,16 | E20,16 -16
Figure D.1 — Data field configuration, ECC with 20-way interleave
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Annex E
(normative)

Contents of the Control Zone

E.1 Media characterization data

Byte Of Format Descriptor 1

This byte shall be set to 0110 0010, indicating Continuous Composite Servo tracking, |Logical ZCAV
Rotatignal Recording mode, (1,7) RLL mark edge modulation.

Byte 1f Format Descriptor 2

This byte shall be set to 0010 0011 indicating Reed-Solomon Long Distance Code of degree 1§ with a 20-way
interlegve for 2 048 bytes user data per sector.

Byte 2| Sectors per logical track
This byte shall be set to 0001 0001, indicating 17 sectors per logical traek.
Byte 3} Reflectance

This byte shall specify the disk manufacturer's specification-of the reflectance R of the disk, gxpressed as a
fraction, when measured at a nominal wavelength of 685 amJt is specified as a number n such|that

n=100 R

Byte 4} On-land or in-groove recording

This byte shall be set to 0000 0000, indicating on-ltand recording.
Byte 5f Reserved

This byte shall be set to (FF).

Byte 6f Maximum read power

This byte shall specify the lowest-of the values specified in bytes 21 to 23 of the Control Zone. |It specifies the
maximpm read power P,, intmilliwatts, permitted for reading the Control Zone. It is specified s a number n

such that

n=20|P,

and n ghall be largerthan 26.

Byte 7} Media-type

The allpwed settings of this byte shall be

0010 0010: indicates Type R/W (necessary to apply magnetic field for reading data)

Other settings of this byte are prohibited by this International Standard, they are reserved for future
standardization. (See Annex T)

Bytes 8, 9: Last track in the Data Zone

These bytes shall be set to 1000 1111 /1111 0110, respectively, indicating the MSB, LSB of the track number
of the last track in the Data Zone, viz. 36854.

Byte 10: Polarity of the figure of merit
This byte shall be set to 0000 0001, indicating that the polarity is negative.
Byte 11: Magnitude of the figure of merit

This byte shall indicate the magnitude of the figure of merit F, specified as a number n, such that
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n=10000 F

Byte 12: Track pitch

This byte shall
n =100 t,,

specify the track pitch, {,, in micrometres, as a number n, such that

and be set to (5A) representing a track pitch of 0,9 um.

Byte 13: Rese

rved

These bytes shall be set to (FF).
Bytes 14 to 17: Unspecified

These bytes m

E.2 Record

Byte 18 to 45
Rotational Fre

For each valu
and outer radi
24 and 25 are

Byte 18: Wave¢length

This byte shall
n=1/5L4.
This byte shall
Byte 19: Refl¢
This byte shall
n=100 R;.

The value of n

Byte 20: Rotational frequency

This byte shall
n=Nj.

This byte shall
Byte 21 to 23:
This byte shal

ay be used for manufacturer identification. They shall be ignored in interchange.

ing control data
shall specify the conditions for wavelength L1 = 685 nm, Baseline reflectance R4, 3
huency Nq =50 Hz.

of N one set of write power for the 4T mark is given. It contains'a@walue for the inner,
s. All values specified in byte 18 to 45 shall be such that the requirements of 11.5 and Q
met.

specify the wavelength L4, in nanometres, of the drive as a number n such that

be setton =137.
ctance

specify the reflectance Rq of the disk measured at wavelength L4 as a number n such th

shall be equal to that recorded'in byte 3.

specify the rotationatfrequency N1 in hertz of the disk as a number n such that

be set to n”=50.
Maximum read power for the Information Zone

specify the maximum read power P, in milliwatts at radii 24 mm, 32 mm and 40,5 mm

nd the

middle
lauses

, in the

Information Zo

he.lnder condition L4 and N4, expressed as a number n such that

n=20P,

where n shall be not exceed 150.

Byte 24: Polarity of the read magnetic field
This byte shall be set to 1111 1110, indicating that the read magnetic field pointing in the North to South

direction shall

be applied from the entrance surface to the recording layer.

Byte 25: Magnitude of the read magnetic field

This byte shall indicate the magnitude of the read magnetic field H, in A/m, specified as a number n, such that

n=1/1 000 H,

78
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Bytes 26 to 30: Reserved
These bytes shall be set to (FF).
Bytes 31 to 33: Write power

These bytes shall specify the write powers P,, in milliwatts at radii 24 mm, 32 mm and 40,5 mm respectively
as such a number n that

n=5 P,
Byte 34: Polarity of the write magnetic field

This byte shall be set to 1111 1110, indicating that the write magnetic field pointing in the North to South
direction shall be applied from the entrance surface to the recording layer.

Byte 3p: Magnitude of the write magnetic field

This byte shall indicate the magnitude of the write magnetic field H,, in A/m, specified"as’a number n, such
that

n=1/1(000 H,,

Bytes B6 to 40: Reserved
These pytes shall be set to (FF).
Bytes 11 to 43: Erase power

These pytes shall specify the erase power Pg in milliwatts at radii2Z4 mm, 32 mm and 40,5 mm respectively as
such ajnumber n that

n=5A.
Byte 44: Polarity of the erase magnetic field

This byte shall be set to 0000 0001, indicating that’'the erase magnetic field pointing in the North to South
directign shall be applied from the recording layer'to the entrance surface.

Byte 4pb: Magnitude of the erase magnetic'field

This byte shall indicate the magnitude,of)the erase magnetic field He in A/m, specified as a number n, such
that

n=1/1000 He
Byte 46-379: Reserved
These pytes shall be set to/(FF).

E.3 System data

Bytes 80 t0,387: Reserved
These bytes shall be set to (FF).
Bytes 388 to 389: Number of logical Tracks in the First Data Band

These bytes shall be set to 0000 1010 / 0001 0111, respectively, indicating the MSB, LSB of the number of
logical tracks in the first data Band, viz. 2 583. The number includes DMA tracks.

Byte 390: Number of Bands

This byte shall be set to 0001 0010 indicating the number of bands 18.
Bytes 391: Reserved

This byte shall be set to (FF).
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Bytes 392 to 393: Number of physical tracks per Data Band

These bytes shall be set to 0000 0100 / 0010 1111, respectively, indicating the MSB, LSB of the number of

physical tracks per Data Band, viz. 1 071.
Bytes 394 to 479: Reserved
These bytes shall be set to (FF).

Bytes 480 to 2 047

The contents of these bytes are not specified in this International Standard. They may contain an identification
of the manufacturer. They shall be ignored in interchange.

Table E.1 — Media C} terization Dat

Cont. Byte 2 048-byte sectors Characteristic
0 (62) Format Descriptor 1
1 (23) Format Descriptor 2
2 (11) Sectors per track
3 n=100 R Reflectance
4 (00) On-land recording
5 (FF) Reserved
6 n=20 Pr Maximum read power
7 (22) Media type
8 (8F) )
Last trackuin the Data Zone

9 (F6)
10 (01) Polarity of the figure of merit
11 n=10000 F Figure of merit
12 (5A) Track pitch
13 (FF) Reserved

14 to 17 XX Unspecified

Mandatory

Not mandatory
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18 Wavelength: n=1/5L4
19 Reflectance: n =100 R4
20 Rotational frequency: n = (Nq)
21 Maximum read power: n=20 Py gt r =24 mm
22 at r=32mm
23 at r=40,5mm
24 Polarity of the read magnetic field
25 Minimum read magnetic field: n = 1/1 000 H,
26
27
28 (FF)
29
30
31 Write power: n=5 Py at r=24 mm
32 at r=32mm
33 at r=40,5mm
34 Polarity of the write magnetic field
35 Minimum write magnetic field:¢n ="1/1 000 H,,
36
37
38 (FF)
39
40
41 Erase power:n=5Py at r=24 mm
42 at r=32mm
43 at r=40,5mm
44 Polarity of the erase magnetic field
45,_‘\\0‘ Minimum erase magnetic field: n = 1/1 000 Hg
46
47
48 (FF)
49
50
5110379 |(FF)
Mandatory
Set to (FF)
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Table E.3 — System Control Data

Cont. Byte 2 048-byte sectors Characteristics
380 to 387 (FF) Reserved
388 (0A) Number of tracks
389 17) in the First Data Band
390 (12) Number of bands
391 (FF) Reserved
392 (04) Number of physical tracks
393 (2F) per Data Band
394 to 479 (FF) Reserved
480 to 2 047 Xx Unspecified
Mandatory

Not mandatory
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Annex F
(normative)

Determination of the Resync patterns

DSV (Digital Sum Value) is used in the descriptions which follow. Other acronyms include PLL (Phase Lock

Loop),

PPM (Pulse Position Modulation) and PWM (Pulse Width Modulation).

F.1

onditions of Resync pattern

The Rg¢sync pattern has the following characteristics to satisfy its required function:

1. Thg Resync pattern is an irregular Channel bit pattern of seven consecutive . ZERO bits

foll

2. The
dug

3. The
min

4. The

F.2 R

Selecti
fluctua

The s€|

wed by six consecutive ZERO bits that does not occur in the (1,7) modulation code.

| PLL is used.

number of ONEs in a Resync pattern is switchable from odd number to even number o
imizing the d.c. level fluctuation of the data pattern in the Data-field of a sector.

length of the Resync pattern is two bytes.

esync pattern

ion.
ection criteria are described in F.5.

Data 1 Resync area Data 2

Resyncpattern

Resync 1 0x0 100000001000000100 00y
Resync 2 0x0+100000001000000101 00y

wherg™ ;X = ZERO or ONE
y = ZERO or ONE

and a ONE bit

irregularity of Resync pattern is detectable using either only leading edges or only trailing edges when

r vice versa for

pn of one of the two Resync patterns show,below shall be made in order to minimiz¢ the d.c. level
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F.3 Generation algorithm of the Resync patterns

Table F.1
Previous Next
Data 1 RESYNC Area Data 2
Data | Channel Data
bits bits 00 assumed data bits 01 bits
RESYNC Pattern
X1 X2 0x0 z 00y X3 (X4
00 0 001 010 100 000 001 000 000 100 001 0x
0 000 1x
1 001 Ox
1 000 1x
00 1 001 010 100 000 001 000 000 100 001 Ox
(0] 000 1x
1 001 Ox
1 000 1x
01 0 001 010 100 000 001 000 000 100 001 0x
0 000 1x
1 001 Ox
1 000 1x
01 1010 000 100 000 001 000 000 100 001 0x
0 000 1x
1 001 0x
1 000 1x
10 0101 010 100 000 001 000 000 100 001 0x
0 000 1x
1 001 O0x
1 000 1x
10 1--- does;not occur
11 0010 000 100 000 001 000 000 100 001 0x
0 000 1x
1 001 0x
1 000 1x
11 1--- does not occur
NOTE 1 x1 and|x2/are‘encoded assuming the following information bits are ZERO ZERO

NOTE 2 The values of these information bits are the assumed value for encoding.
NOTE 3 This Channel bit was inverted after encoding in order to generate the irregular pattern

NOTE 4 The value of the last three bits of the Resync area is determined by:
1) the previous Channel bit assumed to be ZERO
2) the two information bits assumed to be ZERO ONE;
3) the state of Data 2 information bit x3, per the (1,7) encode Table 3.
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F.4 Minimization of d.c. level

The criteria for selecting either Resync pattern 1 or Resync pattern 2 in order to minimize the d.c. level
fluctuation is based on the Channel bits of the Data area, and 0x0, 00y in the Resync area.

Data Resync area Data

Resync pattern

100000001000000100
Data Block 0x0 (Resync pattern 1) 00y Data Block
100000001000000101

(Rocvune DRattarn 21\
HoTatter—=y

where x=ZERO or ONE
y = ZERO or ONE

The decision is made to select either Resync pattern 1 or Resync pattern 2 aceording to [the procedure
descrihed in F.5.

F.5 Determination of Resync pattern

The Rgsync pattern to be used shall be determined by the following proeedure.
1. Convert the Channel bits described in PPM data into PWM data in order to simplify handling.
Forl example, if the PPM data is
... 0010100010010 ...
thg PWM data shall be
... 0011000011100 ...
The DSV calculation shall be defined intterms of PWM data such that ZERO = -1 and ONE = +1
(Se¢e example below).

Example of calculation of Block DSVm and Resync DSVm

(1,7) Channel 01 00001 0001 0000001 0000
bits

(PPM data)

PWM data 0 11111 0000 11111111 00000

Written marks
on/the disk

R PN A L Ry

DSV is calculated as
DSVm=(+5-4+8-5..)

2. The Resync area shall be divided into two parts (RS || INV), where both parts are concatenated as
follows:

RS = 0x010000000100000010 in PPM data
INV = 000y(INV1) or 100y(INV2) in PPM data.
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3. The user data field shall be concatenated as
VFO3 || SYNC || Bo || RS1 || INV1 (or INV2) || B1 || RS2 || ...

. || INV1 (or INV2) || Bm || RSm+1 || ... ... [| INV1 (or INV2) || BN
where

m=1toN

N =39

(See Figure F.1)

4. The DSV(z) function shall be defined such that the argument (z), which is a PPM data stream, shall result
in the P\/\V :\an DS‘V’ QUTTT bGOUd UTT thU :aot P‘\IAV,:\V‘I OthU Uf thU P‘VAVIInV‘I data PIUUUd;IIH thU data ;II the (Z)

argument.

5. INV1 or INV2 shall be selected in step m using the following algorithm:
Po = DSV(VFO3 || SYNC || Bo || RS1)
Pm = Pm-1+ DSV(INV1 || Bm [|RSm+1)
or Pm =Pmh-1 + DSV(INV2 || Bm || RS)
Seledt INV1 or INV2 to minimize |Pm|.
PN = PN-1[+ DSV(INV1 ||BN)
or PN = PN-1 + DSV(INV2 ||BN)
Selegt INV1 or INV2 to minimize |PN].
This procedure shall be repeated from m = 1 to N, where N =:39.

If [Pm| is the same for Resync pattern 1 and Resync patiern 2, Resync pattern 1 shall be selected.
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Resync Area
< >
Resync Pattern
< > . .
i d.c. level fluctuation bit
VFO3 Sync Data 0 0x0 Resync 1 00y Data 1 0x0 | Resync 2 00y
VFO3 Sync BO RS 1 INV1 or INV2 B1 RS 2 INV1 eriNV2
> i< Pe—>ie Pl >

; = & A d

* d.c. level fluctuation bit
gx Resyncm ooy | D@ | 0x0 | Resyncpm+1) 00y 0x0 Re;g”c 00y | Data 39
INV1 or INV1 or INM1 or
RSm INV2 Bm RSm+1 INV2 RS INV2 B39
1 >—> D¢ re—> b PleT—Pe—>

- - . PUNRAEEEN

Figure F.1 — Example of Resync byte
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G.1

Annex G
(normative)

Measurement of the figure of merit

The figure of merit enables a drive designer to determine the amplitude of the signal in Channel 2 of the

drive from magneto-optical marks recorded on the disk at a low spatial frequency in both the radial and

tangential dire

Determination

measure medi

reflectance, K
coercivity.

G.2 Thedriv

low-coercivity
rotation 0 of th

. The figure o
FL =Rsin

A low-frequeng

the focal spot,
optical system

lower than 10(

tracks radially

The pattern is

ction.

of the figure of merit using a drive as the Reference Drive specified in Clause. 9

f merit of the media is then

0 cos2.

kHz has to be written on several consecutive tracks, while keeping the marks in neigh
bligned and overlapping.

Channel 2 of the drive is the required calibration constant for this drive.

G.3 Thefigu
writing the abg
of merit F of th

V|
F=FLW

ve test pattern and reading the peak-to-peak amplitude V of the signal in Channel 2. Th
s disk is then

e shall be calibrated as follows. A test disk with negligible birefringencg, e.g. a glass disk
magneto-optical layer is used for a conventional determination of¢the reflectance R, the Kerr
b polarization between both opposite states of magnetization of the layer, and the Kerr e

y test pattern is written on the same disk. The written domains shall be substantially larg
so as to work in the low spatial frequency regionswhere the modulation transfer function
is one. This implies that for a disk rotating at 50.Hz, a pattern of long domains with a fre

read with the drive to be calibrated.The resulting peak-to-peak amplitude VL of the s

re of merit of any low- or high-€oercivity disk can now be determined on the calibrated d

will not

h properties only but also the optical retardation of the optical system of the drive.(Thérgfore, a
calibration of the drive is needed with a conventional determination of the figure of merit by. measur
brr rotation and ellipticity. This calibration can only be executed reliably onmedia w

ing the
ith low

,and a

lipticity

er than
of the
juency
bouring

gnal in

rive by

¢ figure
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Annex H
(normative)

Read Channel for measuring NBSNR and jitter

NBSNR and jitter shall be measured by using the following read Channel.

Comparator Edge detector
Channell Leading ¢
or —_— +
Channel 2
Trailing g
Adjustable :; |
Figure H.1
Input sjgnal:
Channel 1, for embossed marks
Channel 2, for user-written\marks
Filter specifications:
1)| Equalizer: No, forsignal evaluation of MO marks
Yes, for signal evaluation of embossed marks
2)| Filter type: 5th Bessel function
3)| Low passTilter: Cut-off frequency = 2 times the frequency of the 2T tone at the band b

Fitter

dge

dge

eing tested
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H.1 Threshold follower

This tracking threshold follower (or equivalent) shall be used during certain signal measurements as defined in
the specific test procedures. A tracking threshold follower is required to establish and maintain the signal
baseline level for the data detection process. Its purpose is to compensate for local media variances in
reflectivity, recording sensitivity, and for changes in signal d.c. content caused by some recorded data
patterns observed during the measurements period.

Positive

envelope

follower

10kQ <—/\/\/\
—— 50kHzlow
pass filter

Negative

envelope —

follower

Output
Input |
Comparftor
| Input
Buffer
Figure H.2a — Tracking threshold block diagram
Lob ko =\ 1200 pF 100 KO 1200 pF
Input Input
’I I
[ Output |< Output
LF356 - LF356 -
National National
= VV =V
100 kQ —’47 100 kQ —Ni
Example of a positive envelope follower Example of a negative envelope follower
(half-wave rectifier) (half-wave rectifier)

Figure H.2b — Envelope followers using matched diodes

Figure H.2 — Threshold follower
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H.2 Timing jitter measuring procedure

The timing jitter of leading-to-leading edge lengths or trailing-to-trailing edge lengths shall be measured using
the following procedures.

1) Set the threshold level of the detector circuit such that the 2 T mark and 2 T space of the VFO is exactly 2

Ch
2) Ho

annel bit times T long.

Id the threshold level, and detect the signal edges.

3) Measure the leading-to-leading edge lengths or the trailing-to-trailing edge lengths using a Time Interval
Analyzer.

4) Acquire 105 independent time interval samples excluding the data from defective areas.

5) Ca
n.

6) Ca
led
the

7) Cad
len
to-
in

The
and

culate the difference between the measured mean value L, and the ideal length of

n as St.

culate the standard deviation Jt of the timing jitter distribution; the difference between

eading edge or trailing-to-trailing edge length L,, shall be taken as)samples, where Jt an
Figure H.3.

he specifications should be satisfied even in the worst-Case.

In case of header signal evaluation, the threshold level shall be set using VFO4 and th

sam

ples shall be measured using the AM through RAfields.

culate the mean value L, of leading-to-leading edge or trailing-to-trailing edge lengths){or each length

corresponding
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gth of leading-to-leading edge or trailing-to-trailing edge and the m¢an value of correspgnding leading-

i St are shown

leading-to-leading edge lengths and the trailing-to-trailing‘edge lengths shall be separately examined,

e time interval

In case of embossed data signal evaluation,.the’ threshold level shall be set using VFO4 and the time

inter
inter

Val samples shall be measured using the Sync and Data field in the user data area, in
yal samples from user data, CRC, ECG;-and Resync.
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Figure H.3 — Measured distribution of timing jitter
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