IEC ISO/IEC 17760-102

NSl

Edition 1.0 2016-03

INTERNATIONAL
STANDARD

colour
inside

Information technology — AT Attachment —

Part 102: ATA/ATAPI Command Set - 2 (ACS-2)

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 35.200 ISBN 978-2-8322-3214-9

Warning! Make sure that you obtained this publication from an authorized distributor.




-2- ISO/IEC 17760-102:2016 © ISO/IEC 2016

Contents

FOREWORD ... oottt ettt et e e e e e e e e e e e e et ettt et ettt seeeseseeaaeaeaeseeseeseesaeeserenaeeees 15
INTRODUGTION ..ottt e e e e e e e e e e e e e e e e e e e e e e eeeeae st e e st eeseeeeeeaaaeaaaaaaaeens 17
LIS T o] o1 YR PUPURRRIIN: 19
2 NOIMALIVE FEFEIEINCES ....vveeiiiiiiee et e e e e e e e e et e e e e e e e e e e s e aaa e e aaereeaaaeas 19
3 Terms, definitions, abbreviations, and CONVENLIONS ..............ooooiiiiiiiiiiiiicceeeee e 20
3.1 Terms and definitiONS .........oooiiiiiiiieee et e e e e e e e e e e e e e e eeeeraaees 20
3.2 Symbols and abbreviations ... 28
G T I N o] o] (=Y F= 1 To] 1= SO PPPRRR 28
BL2. 2 UNIS oottt ettt a e e e e e e e e e e e ee e e et e e — b —————————————— 30
B.2.3 SYMDOIS ..o e e e e e aaaaa s 30
3.2.4 Mathematical OPErators .........ccccoiiiiiiiiiie e e e e e e e e e e ee e 30
TG 0701017/ ol (To] o =3RS 30
3.3 T OVEIVIEW ...ttt et et e e e e e ettt e e aeaeeeeaeeeeaeeeeeereeeessererasassnnnnres 30
G TG T2 o = Tot Yo L= o Lo O SRRR 31
B.3.3 LISt ittt a e e e e e e e e e eeaeeet et ————————————————— 31
G TR T = AT o o [ PP 32
G TR T 30 VU0 ] = 4 1 o PSP PPUUPRR 33
3.3.6 Bit CONVENLIONS ...ttt e 33
3.3.7 NUmMbEr range CONVENLION ........uuuueiiiiiiii e e e s e e e e e e e e e e e e e e eeeeeeaenrnnes 34
3.3.8 State diagram CONVENLIONS ..........ouviiiiiiiiiiiii i e e 34
3.3.9 Byte, word, DWord, and QWord Relationships ..., 35
3.3.10 ATA StriNG CONVENTION ..ot 36
3.3.11 OffSet CONVENLION ....cooeieieee et e e 37
4 Feature Set defiNItiONS .......cooooiiiiii ettt et e e e e e e e e e e e aaabeeeeaenes 38
R B O NV oV YOS 38
4.2 GeNEral fEAtUIE SEL .........e it eanas 38
4.3 The PACKET fEALUIME St ...t ee s 39
e By B 1YY oV 11 R 39
4.3.2 Identification of PACKET feature set devices ...........ccccoiiiiiiiicccccceee e 39
4.3.3 Signature for ATAPI EVICES .....cccoiiiiiiiiiiiiie e 39
4.3.4 The PACKET COMMANG ......oiiiieeitei e e e e e e e e e e eeaaans 40
4.4 48-bit AAress fEatUre St ........oouuiiiiii e et 40
4.5 Advanced Power Management (APM) feature set ..........cccooiiiiii 40
4.6 CompactFlash Association (CFA) feature set ... 41
4.7 Device Configuration Overlay (DCO) feature set ..........ccccoiiiiiiiiiiii e, 41
4.8 Extended Power Conditions (EPC) feature set ... 44
T B 1YY oV 1 R 44
F I YV o o] Vo L] (0] 3 1= 44
4.8.3 Power coNdition tIMEIS ......uniiiiiieeee et e e e e e e e e eeaaans 45

4.8.4 Interaction with resets, commands and other features if the
EPC feature setis €nabled ............oooeiiiiiiiiiii e 45
4.9 Free-fall Control fEature SEt ..........oooiiiiieiii e e e 46
4.10 General Purpose Logging (GPL) feature set ... 47
4.11 Host Protected Area (HPA) feature Set ... 47
g T B B o | N0 AT Y T 47
4.11.2 HPA SeCuUrity €XIENSIONS ....coiiiiiiiie ittt e e eee e 47
4.11.3 28-bit and 48-bit HPA commands interactions ............ccccccceeiiiiiiiiiiiiiiiiiiie, 48
4.11.4 IDENTIFY DEVICE data ....coooieeeieiieeeeeeee e 49
4.11.5 Determination of SET MAX security extension status ..........cccccccoviiiieiiniiinine 50
4.11.6 HPA State Transition Diagrams ..........coocueiiiiiiiiiieeieeee e 50
4.12 Long Logical Sector (LLS) feature set ... 66

4.13 Long Physical Sector (LPS) feature Set ..o 67



ISO/IEC 17760-102:2016 © ISO/IEC 2016 -3 —

4.14 Native Command Queuing (NCQ) feature set ..........ocooeiiiiiiiiiiii e, 69
A A4.1 OVEIVIEBW ..eeeiiiie ettt e e e ettt e e e e e bt e e e e e ab e e eeeesabaeeaesassaeeaesanbaaeaessanseeeaanns 69

o U o | PRSP 69
o e B O [ o o PSPPSR 69

o i @] g 4 =g o N o = TSP 70
4,15 NV Cache fEature SEE ......ueiiiiiiieee e e e e e e e e e nnneneeas 70
4.16 NV Cache Power Management feature set ..........cccooiiiiiiiiiii e, 72
4.17 Power Management feature Set ... 72
0 T Y=Y 11 S 72
4.17.2 Power management COMMEANAS .....cocoiiiiiiiieiiiiieee e aiiiee e e eitee e e e e sibee e e e e snbee e e e e nnneeas 73
4.17.3 StaNADY tIMET .t a e 73
oY 4y T Yo [ P 74
4.18 Power-Up In Standby (PUIS) feature Set ..........ccccoeiiiiiiii e 77
4,19 Sanitize Device feature St ........ooo i 77
4.20 Security fEatUre SEL ........oiiiii e 81
4.20.1 OVEIVIEW ...eeiiiiiiiieie ittt e e e e e e ettt e e e e e e e e e et as st e e eeeaaaaeaesasaassstsssaneeaaaaaesessannnsssnnnnns 81
4,20.2 PASSWOIAS ...uuiiiiiiiiiiiieieeeei e ittt et ee e e e e st e s st taeeeeeaeaaeessaaannssasaseeeaaaaeeessanansnsenseees 81
4.20.3 Master Password Capability ...........oocciiiiiiiiiiii e 81
4.20.4 FroZEN MOAE ...coceeeiiiieee ettt et e e e e e e e s e et r e e e e aae e e e e e e e nnnnranaee s 82
4.20.5 COMMANGAS ..etviiiiiiieeee i iee ittt e e ee e e e e s e s et e e eeeetaeaeessasaaassssrareeeeeaaaeesessaannnnnnnes 82
4.20.6 IDENTIFY DEVICE data ......c.voviiiiiiiiiiee ettt 82
4.20.7 Security initial SEHING ...ooveeieiei e 82
4.20.8 PassWOrd RUIES .......oooiiiiiiiieee ettt e e e e e e e e e e e e aees 82
4.20.9 Password attempt COUNTET ........ooiiiiiiiiiii e 82
4.20.10 SECUNLY STAES ...eiiiiiiiiiiiiee ittt e e e et e e e s b e e e 84
4.20.11 Master Password Identifier feature ............cccooeeiviiiieiiiiiic e 93
4.21 Self-Monitoring, Analysis, and Reporting Technology (SMART) feature set .................... 94
4. 2711 OVEIVIEW ..ttt ettt e ettt e e ettt e e e s n et e e e e sabte e e e e e anbeeeeeesanbeeeeeeanseeeaaene 94
4.21.2 Device SMART data StrUCIUre .......c.eeviiiiiiiiiecie e 94
4.21.3 Background data COECHION ........cuvuviiiiiiieieie e 94
4.21.4 Off-line/Captive mode data collection ...........cccceeeeviiiiiiiiiicieeee e 94
4.21.5 Threshold exceeded CONAItION ........coooiiiiiiiiiiiii e 94
4.21.6 SMART feature set COMMANAS ........ccuuiiiiiiiiiiie e 94
4.21.7 SMART operation with power management modes .........ccccccccoeeviiiiiiiiiieieeeeeeeenn, 94
4.21.8 SMART device error 10g reporting ........cccccvviiiiieiiieee e e e 95
4.22 Sense Data Reporting feature Set ............oooiiiiiiiiii e 95
4.23 Software Settings Preservation (SSP) feature set .......cccccvvvieiiiiiiccciie 95
4.24 Streaming feature SBL ........oooiiiiiiee e ————— 96
4.24.1 Streaming feature SEt OVEIVIEW .........cccccuviiiiiiiiiiiiee e 96
4.24.2 Streaming COMMANGAS .......cccuuiiiiiiiiiiiee e e e e e e e e e e e s e e s e e sr e eeeeaaaeeessaannnnsnneees 96
4.25 Trusted Computing fEature SEt ..........ooiiiiiiiiiii e 97
4.26 Write-Read-Verify feature St ... 98
T AN I 0] 0T ) N 100
6 Normal and Error Output field descCriptions ............occoiiiiiiiiiieiee e 101
T IO YT 1= PP 101
6.2 SEALUS fIEIA .. e e e neeas 101
B.2.1 OVEIVIEBW ...ttt ettt e e e e ettt e e e ettt e e e e s ante e e e e eantbeeee e e nbeeeeeeeanteeeeeenns 101
6.2.2 AlIGNMENT EFTOI ooviiiiieei e e e e e e e e e e s 101
B.2.3 BUSY Dt oot et a e e e e e e e e 102
6.2.4 Check Condition DIt .........oiiiiiiiiiie et e e 102
6.2.5 Data ReQUESE DIt ......eeeii e ———— 102
6.2.6 Deferred Write Error Dit .........ccueiiiiiiii e 102
6.2.7 Device Fault Dit ... 102
6.2.8 Device Ready Dit .......uuiiiiiiiie e —————— 102
eI I =y (o] gl o SRS 102
6.2.10 Sense Data Available ... 102

B.2.11 Stream Brror Dit ....oco e 102



-4- ISO/IEC 17760-102:2016 © ISO/IEC 2016

6.2.12 Transport Dependent (TD) .......ooiiiiiiiiiie e e 103

TR TN 4 o o 111 o 103
GG Tt O 1Y L S 103
TG T o T o o SRS 103
6.3.3 Attempted Partial Range Removal bit ..........ccoooiiiiii e 103
6.3.4 Command Completion Time Out bit ..o 103
6.3.5 ENd of Media Dit ..o 103
6.3.6 ID NOt FOUNA DIt ... e eaeeeeas 103
6.3.7 lllegal Length INdicator Dit ..........ocueiiiiii e 104
6.3.8 Insufficient LBA Range Entries Remaining bit .............ccccoiiiiiiiii 104
6.3.9 Insufficient NV Cache Space Dit ........coooiiiiiiiiiiii e 104
6.3.10 Interface CRC Dt .......oeiiiiiiie e e eraeae s 104
6.3.11 Media EITOr Dit ......oviiiiiiiieiee e e e e e e e as 104
6.3.12 Sense KeY fIld .....ooueeeiiiiiiiiie e 104
6.3.13 Uncorrectable Error Dit .........cccciiiiiie e 104

6.4 Interrupt Reason field ...........oooiiiiiiiiiii e e 104
B.4.1 OVEIVIEBW ..eeiiiiieeiieeecctiitt ettt e e e e e e e e sttt e e eeeeeeeeesesasastbaaeeeeeaaaeeesessanssstenannneaaaaeesans 104
6.4.2 Command/Data Dit ............cooiiiiiiiiii e 104
6.4.3 Input/Output (I/O) DIt .ooeeeeeeee e 104

ST ©70 18] 1 4 = (o [ EPST 105
B.5.1 OVEIVIEBW ..eeiiiiieeei e ittt e e e e e e e e sttt et e e eee e e s e sa e ttaaeeeeeaaaeeeseesannsstannnneeaaaaeesans 105
oI VO @ B =T I 1= o S 105

SIS Yo (1= 1= o S 105
B.7 SATA StAUS ..oeeeieiiie ettt ettt et e e e st e e e te e e e e s te e e e te e e e nreeeenteeannreeeaneeen 105
A &%elaa] 1 4F=TaTe le =T Tor 4T o] i o] o I RSP USRSRRN 106
7.1 Command description infrodUCioN .............oiiiiiiiii e 106
7.2 CFA ERASE SECTORS - COh, NON-Data .......cccoeviiiiiiiiiiciiee e 110
7.3 CFA REQUEST EXTENDED ERROR CODE - 03h, Non-Data ........ccccoceviieiiiieiinieene 111
7.4 CFA TRANSLATE SECTOR - 87h, PIO Data-In ......ccocoviiiiiiii e 113
7.5 CFA WRITE MULTIPLE WITHOUT ERASE - CDh, PIO Data-Out .........cccccoeevieeenneenne 114
7.6 CFA WRITE SECTORS WITHOUT ERASE - 38h, PIO Data-Out ..........cccoceeivieiinieenee 115
7.7 CHECK POWER MODE - E5h, NON-Data .........ccooiiiiiiiiiciiieciiee e 116
7.8 CONFIGURE STREAM - 51h, NON-Data .......cccccoiiiiiiiiiiiiiieieee e 117
7.9 DATA SET MANAGEMENT - 06h, DMA . .ooiiiie et 119
7.10 Device Configuration Overlay (DCO) ........cuviiiiiiieiee e ea e 121
7.10.1 DCO OVEIVIEW ...ttt ettt ettt ettt ettt ettt nbr et e e 121
7.10.2 DEVICE CONFIGURATION FREEZE LOCK - B1h/C1h, Non-Data...................... 122
7.10.3 DEVICE CONFIGURATION IDENTIFY - B1h/C2h, PIO Data-In..........cccccocvveeenee. 123
7.10.4 DEVICE CONFIGURATION IDENTIFY DMA - B1h/C4h, DMA.........cocviiiiieeeen. 128
7.10.5 DEVICE CONFIGURATION RESTORE - B1h/COh, Non-Data ...........c.cccccueeennnnen. 129
7.10.6 DEVICE CONFIGURATION SET - B1h/C3h, PIO Data-Out ...........ccccoccvvvinnenennn. 130
7.10.7 DEVICE CONFIGURATION SET DMA - BT1h/C5h, DMA .....cccciiiiiiiiiiee e 141
7.11 DEVICE RESET - 08h, DeViCe RESEL .........ooeiiiiiiiiiiiieeeee e 142
7.12 DOWNLOAD MICROCODE - 92h, PIO Data-Out/Non-Data ..........cccccceevieeniiieiiieen, 143
7.13 DOWNLOAD MICROCODE DMA - 93h, DMA .....oiiiiiiiiiiieiee e 146
7.14 EXECUTE DEVICE DIAGNOSTIC - 90h, Execute Device Diagnostic ..........ccccceeeeeennnn. 147
7.15 FLUSH CACHE - E7h, NON-Data .......cccciiiiiiiiiiiii e 149
7.16 FLUSH CACHE EXT - EAh, NON-Data ........cooiiiiiiiiiiiiecceee e 150
7.17 IDENTIFY DEVICE - ECh, PIO Data-In ......cccoiiiiiiiiiee e 151
7.18 IDENTIFY PACKET DEVICE - A1h, PIO Data-In ......ccccoooiiiiiiiiieceee e 193
7. 19 IDLE - E3N, NON-Data ....ccoiiiiiiiiiiiiii ettt 211
7.20 IDLE IMMEDIATE - ETh, NON-Data ......ccceiiiiiiiiiiciece e 212
7.21 NON-VOIALtiIle CACNE ....cooiiiiiiiiii ettt et e et e e e e nneeas 214
7.21.1 NV CaChe OVEIVIEW ....ueeiieiiiiiiie ettt ettt e e et e e e e st e e e e e nnnae e e e e ennees 214
7.21.2 NV Cache Power Management OVEIVIEW ..........ccccvveeeeiiieeeeeeiiiiccieeieeeee e 214
7.21.3 ADD LBA(S) TO NV CACHE PINNED SET - B6h/10h, DMA .......ccoiiiiiiiiiieeeen, 216
7.21.4 FLUSH NV CACHE - B6h/14h, NoN-Data..........ccccooiiiiiiiinieciiee e 218

7.21.5 NV CACHE DISABLE - B6h/16h, Non-Data ...........ccccccooiiiiiiieieeeeeee 219



ISO/IEC 17760-102:2016 © ISO/IEC 2016 -5 -

7.21.6 NV CACHE ENABLE - B6h/15h, Non-Data ..............cuvvieiieieeeeieieeeeeeeeeeee 220
7.21.7 QUERY NV CACHE MISSES - B6h/13h, DMA ... 221
7.21.8 QUERY NV CACHE PINNED SET - B6h/12h, DMA .......cooooiiiiieeeeeeeeeeee 223
7.21.9 REMOVE LBA(S) FROM NV CACHE PINNED SET - B6h/11h, DMA/Non-Data .. 224
7.21.10 RETURN FROM NV CACHE POWER MODE - B6h/01h, Non-Data................... 226
7.21.11 SET NV CACHE POWER MODE - B6h/00h, Non-Data........ccccccvveeeeereeeeeeenn. 227
7.22 NOP - 00N, NON-DAtaA ....oevviiiiiieiiee e e e e e e e e e e e e e eeba s 228
7.23 PACKET = AON, PACKE! .....eveeeeeeeeieeeeee e 229
7.24 READ BUFFER - E4h, PIO Data-In .......cuveeieieeeeeeeeeeeeeeeeee e 232
7.25 READ BUFFER DMA - EOQ, DMA ..o 233
7.26 READ DMA - C8h, DMA ... e e ee e 234
7.27 READ DMA EXT - 250, DMA ettt e e e e e e e e e 235
7.28 READ FPDMA QUEUED - 60h, DMA QUEUEA .......ueiiiiiieiiiieeeeeeeeeeeeeeeee e 236
7.29 READ LOG EXT - 2Fh, PIO Data-In .......euvviiiieieeeeeeeeee e 238
7.30 READ LOG DMA EXT =47h, DMA ..o a e 240
7.31 READ MULTIPLE - C4h, PIO Data-In ......cceveiiieeiieieeeeeeee et 241
7.32 READ MULTIPLE EXT - 29h, PIO Data-In .......cocoooiiiiieeeeeeeeeeeee e 243
7.33 READ NATIVE MAX ADDRESS - F8h, Non-Data ...........coooecuvviiieieeeeeeeeee e 244
7.34 READ NATIVE MAX ADDRESS EXT - 27h, Non-Data .......ccccvvvveeeeeeeeeeeeeeeeeeeeeee. 245
7.35 READ SECTOR(S) - 20h, PIO Data-In .......ccvviiiiiiiiii e 246
7.36 READ SECTOR(S) EXT - 24h, PIO Data-In .........coccouiiiiiiiiieec e 247
7.37 READ STREAM DMA EXT = 2AN, DMA ..o 248
7.38 READ STREAM EXT - 2Bh, PIO Data-In .........cooooiiiiieeeeeeeeeeeeeeeeeeeee e 251
7.39 READ VERIFY SECTOR(S) - 40h, Non-Data .........ccccccoiiiiiiieiiiiie e 252
7.40 READ VERIFY SECTOR(S) EXT -42h, Non-Data ..........cccccovuvieeiiiiiiieee e 253
7.41 REQUEST SENSE DATA EXT - 0Bh, Non-Data ...........cccoocviiiiiiiieeeeeeeeeeeeeeeeeee 254
T.42 SANIIZE DBVICE ..ottt ettt e e e e e e e e e e et e e e e e e aa e e e e e eebaaanns 255
7.42.1 Sanitize DeVICE OVEIVIEW ......cccceiii ittt e e e eeeaaae s 255
7.42.2 BLOCK ERASE EXT — B4h/0012h, Non-Data..........cccceeeeiiieieiiieieiiiieiiiieeeeeeeeeiiians 256
7.42.3 CRYPTO SCRAMBLE EXT — B4h/0011h, Non-Data ........ccccccceeeeeeiiiiiiiieiiiiiiiinn, 258
7.42.4 OVERWRITE EXT — B4h/0014h, Non-Data ............cooevveriiiiiiiiiiiieee e, 260
7.42.5 SANITIZE FREEZE LOCK EXT — B4h/0020h, Non-Data..........cccceeeeveeeieinniinnnnnnns 262
7.42.6 SANITIZE STATUS EXT — B4h/0000h, Non-Data.......c.cccceeeeeeeeeeieiiiiieeeein 263
7.43 SECURITY DISABLE PASSWORD - F6h, PIO Data-Out .........cccccceeeeieeeeeiiieeeeeeeeeeeee 265
7.44 SECURITY ERASE PREPARE - F3h, Non-Data ...........cccoooiviiiiiicceeceeeee e 267
7.45 SECURITY ERASE UNIT - F4h, PIO Data-Out .......ccccoeeeiieiieiiieiieieeeeeeecee e 268
7.46 SECURITY FREEZE LOCK - F5h, Non-Data ...........cooooiiiiiiiieeeee e 270
7.47 SECURITY SET PASSWORD - F1h, PIO Data-Out .............ooooviiiiiieecceceeeeeeee e 271
7.48 SECURITY UNLOCK - F2h, PIO Data-Out .....cccoooiiiiiiiiiiiiieeeeeeeeeeeee e 273
7.49 SET FEATURES - EFh, NON-Data ........ccuvviiiiiiiieeiieieeeeeeeeeeeeeeeeee e 275
T.49.1 FEAtUre SEL ... e e 275
A 1S I =T 4o T o ISP 275
7.49.3 Enable/disable 8-bit PIO data transfer ...........cocveeieiiiiiiiii, 277
7.49.4 Enable/disable volatile write cache ................oovvviiiiiiiiiiiieee e 277
7.49.5 Set transfer MOAE ......oovvviiiiiiiicee et e e e 278
7.49.6 Enable/disable the APM feature Set .............uvvvviiiiiiiiiiiiiieceeeeeeeeeeeeee 279
7.49.7 Enable/disable the PUIS feature Set ............ueeuiiiiiiiiiiiieieeeeeeeeeeee 279
7.49.8 PUIS feature set deviCe SPIN-UP ....cceiiiieiiiiiiiiiieieeee e 279
7.49.9 Enable/disable CFA POWEr MOAE 1 ....oooiiiiiieiiiii e 279
7.49.10 Enable/Disable Write-Read-Verify feature set .........cccccccieiiiiiiiiiiiiiiiiiiiieeeeeeee, 280
7.49.11 Set Maximum Host Interface Sector TIMeS .......ccceeeeeeeeiiieieiiieeiieeeeeeeeeenn 281
7.49.12 Enable/disable read look-ahead ..................oovviiiiiiiiiiiiieieeeeeeeeeeeeeeeenn 281
7.49.13 Enable/disable reverting to defaults ..o, 281
7.49.14 Enable/Disable the Free-fall Control feature set .........cccccceeeiiiiiiiiiiiiiiiii, 281
7.49.15 Enable/Disable SATA feature ...........ooooviieiiiiiiiiciiece e 282
7.49.16 Enable/Disable the Sense Data Reporting feature set ............ccccvveeeeeiiiiiiinin, 283
7.49.17 Long Physical Sector Alignment Error Reporting Control ............cccceeeveeeeeeinnn. 283
7.49.18 Extended power CONAItIONS ........ccoieiiiiiiiiiiii e 283

7.50 SET MAX .ottt sttt 293



-6- ISO/IEC 17760-102:2016 © ISO/IEC 2016

7.50.2 SET MAX ADDRESS - FOh, Non-Data...........ccccvieiiiiiiiie e 294
7.50.3 SET MAX FREEZE LOCK - F9h/04h, Non-Data ............ccoccvviveeiiiiiiee e 297
7.50.4 SET MAX LOCK - F9h/02h, Non-Data...........cccueeieiiiiiiiei e 298
7.50.5 SET MAX SET PASSWORD - F9h/01h, PIO Data-Out............cccccveeeeiiiiieneeene, 299
7.50.6 SET MAX SET PASSWORD DMA - FOh/05h, DMA ..o 300
7.50.7 SET MAX UNLOCK - F9h/03h, PIO Data-Out..........cceeeeiiiiiiiieeecciieee e 301
7.50.8 SET MAX UNLOCK DMA - FOh/0Bh, DMA ........ooiiiiiiee et 303
7.51 SET MAX ADDRESS EXT - 37h, NON-Data ........ccccoouiiiiiiiiiiiiiciieee e 304
7.52 SET MULTIPLE MODE - C6h, NON-Data ...........cccciuiiiieiiiieie et 306
7.53 SLEEP - EBGN, NON-DAta .....ccceieeeiiieeeeeeeee et e e e e 308
7.5 SMART oottt e ettt e e e e e e e e e e e et —e e e e e aaa——reeeaatbaeaeeaanraeaearans 309
4557 S T O 1Y =Y V= SRR 309
7.54.2 SMART DISABLE OPERATIONS - BOh/D9h, Non-Data..........c.cccoeeeeeeiiiieeecee, 310
7.54.3 SMART ENABLE/DISABLE ATTRIBUTE AUTOSAVE - BOh/D2h, Non-Data....... 311
7.54.4 SMART ENABLE OPERATIONS - BOh/D8h, Non-Data...........ccccooveeeeiiiiiireeee 313
7.54.5 SMART EXECUTE OFF-LINE IMMEDIATE - BOh/D4h, Non-Data ....................... 314
7.54.6 SMART READ DATA - BOh/DOh, PIO Data-In.........ccocceeiiiiiiieeiiieeee e, 318
7.54.7 SMART READ LOG - BOh/D5h, PIO Data-In..........ccccoeeeiiiiiiieeeccieee e 323
7.54.8 SMART RETURN STATUS - BOh/DAh, Non-Data ............ccccceeeiviiiiieciiiiiec e 324
7.54.9 SMART WRITE LOG - BOh/D6h, PIO Data-Out ...........ccccoovivieeeeeiiee e 325
7.55 STANDBY - E2h, NON-DAta .......ooeiiiiiiiiiiic ettt e 326
7.56 STANDBY IMMEDIATE - EOh, NON-Data ..........cocoiiiiiiieeiiiee e 327
7.57 TRUSTED NON-DATA - 5Bh, Non-Data ...........cccoooiiiiiiiiieecece e 328
7.58 TRUSTED RECEIVE - 5Ch, PIO Data-In .........ooviiiiiiiieecciee e 329
7.59 TRUSTED RECEIVE DMA - 5Dh, DMA .....oooiiiee e 333
7.60 TRUSTED SEND - 5Eh, PIO Data-Out ..........cccooiiiiiiiiiieiiee e 334
7.61 TRUSTED SEND DMA - 5Fh, DMA ..ot 336
7.62 WRITE BUFFER - E8h, PIO Data-Out .........ccccuiiiiiiiieee e 337
7.63 WRITE BUFFER DMA - EBQ, DMA ...ttt 338
7.64 WRITE DMA - CAR, DIMA oottt ettt e e et a e s e nnbee e e e e e 339
7.65 WRITE DMA EXT = 35h, DMA ..ottt et e e e 340
7.66 WRITE DMA FUA EXT - 3Dh, DMA ..ottt 341
7.67 WRITE FPDMA QUEUED - 61h, DMA QUEUE ......cccoiiiiiiiieeiiiiiiee e 342
7.68 WRITE LOG EXT - 3Fh, PIO Data-Out .........cooiiiiiiiiiie e 344
7.69 WRITE LOG DMA EXT - 570, DMA ..ottt 346
7.70 WRITE MULTIPLE - C5h, PIO Data-Out ........cccoiiiuiiiieiiiiiiee e 347
7.71 WRITE MULTIPLE EXT - 39h, PIO Data-Out ........cccceviiiiiiiie e 348
7.72 WRITE MULTIPLE FUA EXT - CEh, PIO Data-Out ..........ccccceiiiiiiieeeiiiee e 350
7.73 WRITE SECTOR(S) - 30h, PIO Data-Out .......cccooiuiiiieiiiiiie et 352
7.74 WRITE SECTOR(S) EXT - 34h, PIO Data-Out .......ccceeiiiiiiiiieeiiiee e 353
7.75 WRITE STREAM DMA EXT - 3Ah, DMA ..ottt 354
7.76 WRITE STREAM EXT - 3Bh, PIO Data-Out .........cooiuiiiiiiiiiie e 357
7.77 WRITE UNCORRECTABLE EXT - 45h, Non-Data .........ccccccoviiiiiieiiiece e 358
8 SCT CommaNnd TranSPOIt .......ccccciiiiiieeeie e e e e e e e e e s e e e e e e e e e e s e e e e eaaaaeeeeesanananreranereaaaeeas 360
T €T T = | PR PP 360
8.1.1 OVEIVIEBW .eoiiiiie ettt e ettt e e e e e e e e e st a e e e e e eaaeeeeessananbeaaeeeeaaaeaeaans 360
8.1.2 SCT command nesting and interspersing with standard commands ...................... 360
8.1.3 RESEES e ——————— 360

8.2 Processing SCT COMMANGS .....oooiiiiiiiiiiiieiee et e e e e e e e et eeeaaaae s 361
8.2.1 Processing SCT commandS OVEIVIEW ........ccccuuviiiiiiiiiieeeeeeeieeeciintreeeeeeee e e e e e e e e eeanans 361
8.2.2 SCT capability identification ...........ccccoeiieiiiiiie e 361
8.2.3 SCT command transfer .........ccccuiiiiiiiieeeee e 361
8.2.4 SCT data tranSTer ........vieiiiiiii e a e 366
8.2.5 SCT StALUS .ooiiiiiiiiiiii e e e e e e e e e e s e aaaae s 367

8.3 SCT CommaNd Set ...t e e e e e e aaa e 371
8.3.1 OVEIVIEBW .ottt e e e e e e e e e e e e e e e e e e e e e s e e s bssbeaaeeeeaaaaaeaans 371
8.3.2 SCT Write Same COMMANG ...........uuiiiiiiiiieiiii i e e e e e e 372

8.3.3 SCT Error Recovery Control COmmand .............coooiiiiiiiiiiiiiiieee e 375



ISO/IEC 17760-102:2016 © ISO/IEC 2016 -7 —

8.3.4 SCT Feature Control COMMEANG .........cuuiiieeiee e e e e e 377

8.3.5 SCT Data Table COMMEANG ........oooeeiiieee et e e e e e e e 380

9 Normal and Error OULPULS ......o.uuiiiiiiiiieiie e et e et e e st e e e e snnreee e 384
0.1 OVBIVIBW .ottt et e et e et e e et e e e e e e e e e e e et e e e e e e e e e e eaaaaeeenaans 384
9.2 NOrMaAl QUIPULS .ttt e sttt e e e s e e e s e e e e e e e annne s 384

S I =y (o] g @ 11 o U] £ PRSPPSO 405



-8- ISO/IEC 17760-102:2016 © ISO/IEC 2016

Tables

Table 1 - NUMDEring CONVENTIONS ......cooiiiii e e e e e e e e e e aaaeeas 33
Table 2 - ATA string byte SWapPPINg ....cccooeeeiieeee e e e e e e e aeae s 37
Table 3 - ATA firmware revision €XamPIE ...........ccooiiiiiiiiiiieiiie e e e e e e e e e 37
Table 4 - Feature Set SUMMAIY ... e e e e e e e e e s r e e e ee s 38
Table 5 - Block Size By COMMANG ..........ouiiiiiiiiiieie e e e e e e e e e e aeeas 66
Table 6 - Summary of Security States and Security Characteristics .............ccccooevvciiiiiiiieeieeeeeen, 84
Table 7 - Security CommaNd ACHONS .........uuiiiiiiiiii e e e e e e e e e e e e 85
Table 8 - IDENTIFY settings for Security state SECT.........cccviiiiiiiiiiec e 89
Table 9 - IDENTIFY settings for Security state SEC2...........c.cvvviiiiiiieiiiiiceee e 90
Table 10 - IDENTIFY settings for Security state SEC4..........ooooooiiiiiiiiiiie e 91
Table 11 - IDENTIFY settings for Security state SECS...........oooooiiiiiiiiiii e, 92
Table 12 - IDENTIFY settings for Security state SECB..............ccoooiiiiiiiiiiiieeeeceeeee, 93
Table 13 - Preserved Feature Sets and SettingS...........ooooiiiiiiiiiiie e 96
Table 14 - STAtUS fIEIA ....coiie et s e e e s e e e e ae e nnaeeas 101
BIE= o] [T ST = o o] =Y o SRR 103
Table 16 - Interrupt Reason field ............oooiiiiiiii e 104
Table 17 - COUNEFIEI......oiiiieeee et e e e e e e e et ee e e e e ee e e e e nneeas 105
Table 18 - Example Command StrUCIUIE..........uiiiiiiiiiie e e e e e e 107
Table 19 - Example Normal OUIPUL ..........uuiiiiiiiiiiicei e e e e 107
Table 20 - Example Error OUIPUL...........ouuiiiiiiiei e e e 108
Table 21 - CFA ERASE SECTORS command iNPULS..........cccuviiiiiiiieee e 110
Table 22 - CFA REQUEST EXTENDED ERROR CODE command inputs.........ccccoecvveereeiinenenen. 111
Table 23 - EXteNded €rrOr COUES ...ttt e e e e e e e e e e s e e 111
Table 24 - CFA TRANSLATE SECTOR command iNPULS ..........uveeeiiiiieeeeeiiiiiiiiiieeieeee e e 113
Table 25 - CFA TRANSLATE SECTOR data ......cuoiiiiiiiiiiie it 113
Table 26 - CFA WRITE MULTIPLE WITHOUT ERASE command inputs ...........cccccveeeecviireeeenneen. 114
Table 27 - CFA WRITE SECTORS WITHOUT ERASE command inputs ..........cccceevevvieeeeieneeenn. 115
Table 28 - CHECK POWER MODE command iNPUES. .........oouiiiiiiiiiiiiiiiiiieiieeee e 116
Table 29 - CONFIGURE STREAM command iNPULS.........ooiiiiiiiiiiiiiieieee e e 117
Table 30 - DATA SET MANAGEMENT command iNPUtS .........ooooiiiiiiiiiiiieeee e 119
Table 31 - Trim related iNteractions ..........coo e e e e e e e 120
Table 32 - Device Configuration Overlay Feature field values.............ccocuviiiiiiin e, 121
Table 33 - DEVICE CONFIGURATION FREEZE LOCK command inputs..........cccccoecuvveeeericnnnnnnn. 122
Table 34 - DEVICE CONFIGURATION IDENTIFY command inputs ..........c.ccccuveeeeiniiiieeeeiineennann 123
Table 35 - Device Configuration Identify data structure.............cccooiiiii 124
Table 36 - DEVICE CONFIGURATION IDENTIFY DMA command inputs. ........cccccccvvvereeiinnnnnn. 128
Table 37 - DEVICE CONFIGURATION RESTORE command inputs. ...........ccccuvvveeiiieeiereeseinenenen. 129
Table 38 - DEVICE CONFIGURATION SET command iNputS...........coocuiiiieiiiiiiiieeeiiiiieeee s 130
Table 39 - Device Configuration Overlay (DCO) data structure............cccoeeeiiiiiiiiii e, 132
Table 40 - DEVICE CONFIGURATION SET DMA command iNputS...........cccocvvieeeiiiiiieeesiieeeeann 141
Table 41 - DEVICE RESET command iNPULS .......oooiiiiiiiii e 142
Table 42 - DOWNLOAD MICROCODE command iNPULS ......cooiriiiiaeeiiiiiiiiiiieeee e 144
Table 43 - Count field output for DOWNLOAD MICROCODE requesting the

offset transfer Method ... ... .. e e e 144
Table 44 - DOWNLOAD MICROCODE DMA command inPuUtS..........coicciiiiiiiiiieeeeeeee e 146
Table 45 - EXECUTE DEVICE DIAGNOSTIC command iNPUES..........eveviiiviieeiiiiieee e 147
Table 46 - DIagNOSHIC COUES .....oiiumiiiiiiiiiiiiie ettt e e et e e s et ae e e e s annneeeas 148
Table 47 - FLUSH CACHE command iNPULS .......ooo i 149
Table 48 - FLUSH CACHE EXT command iNPULS ........uuiiiiiiiiiieaaee e 150
Table 49 - IDENTIFY DEVICE command iNPULS........cccuuiiiiiiiiiieeee e e e 151
Table 50 - IDENTIFY DEVICE data.......ccuuiiiiiiiiiiii ettt e e 152
Table 51 - Specific CONfIGUIAtION........coo i 171
Table 52 - MiNOr VEIrsion NUMDET ..........uuiiiiiiiii et e e e e e e e e e e e e e e e e e e e s neneeneeees 178
Table 53 - Normal Erase Mode TimMe .........uiiiiiiiiiiieii e e e e e e eee s 184
Table 54 - Enhanced Erase MOde TiME ......oooiiiiiii it e e e e e e e e e e e 184
Table 55 - IDENTIFY DEVICE data World Wide Name field (word-based view).............c.ccoc.eeeee. 187

Table 56 - IDENTIFY DEVICE data World Wide Name field (byte-based view)............ccccceeennee. 188



ISO/IEC 17760-102:2016 © ISO/IEC 2016 -9 —

Table 57 - Device Nominal FOrm FaCOr ..........oiiiiiiiii et e e 189
Table 58 - Nominal Media Rotation Rate.............uuiiiiiiiiiiiiiiiee e e 190
Table 59 - Transport MIiNOr VErsion NUMDET...........oiiuiiiiiiiiiei e 191
Table 60 - IDENTIFY PACKET DEVICE command iNPULS .........cc.ueeveeiiiiiieie i 193
Table 61 - IDENTIFY PACKET DEVICE data.........ccccuviiiiiiiiiie e 194
Table 62 - IDLE coOmMMaNd iNPULS .....cooiiiiiiiieeiiiii ettt et e e e e e e s nnneeeas 211
Table 63 - Standby tIMEr PEIOAS .......coiiiiiie e 211
Table 64 - IDLE IMMEDIATE command iNPULS .........coiiiiiiiiiiie e e 212
Table 65 - IDLE IMMEDIATE with Unload command inPutS...........cccueeieiiiiiieiiiee e 213
Table 66 - NV Cache COMMANAS ........coiiiiiiiiieiieiie et e e e e e e e e e e s s eareeeaeeeeeeeeannnnne 214
Table 67 - NV Cache Power Management Commands...........c.uueieiiiiiieeiiiiienee e 215
Table 68 - ADD LBA(S) TO NV CACHE PINNED SET command inputS ........c.c.ceeveviiiiieneeinieneenn. 216
Table 69 - LBA RANGE ENLMES ...t 217
Table 70 - ADD LBA(S) TO NV CACHE PINNED SET command inputS ........ccceeveviiiiieneeinnineenn. 218
Table 71 - NV CACHE DISABLE command iNPULS..........uuiiiiiiiiiee e 219
Table 72 - NV CACHE ENABLE command iNPUES.........ccooiiiiiiiiiiee e 220
Table 73 - QUERY NV CACHE MISSES command iNPUtS ........cccoooiuieieiiiiiiiie e 221
Table 74 - Cache MiSS Data .......ccccoiiiiieiieeeee e e e e e e e e e e e s nenrenreees 222
Table 75 - QUERY NV CACHE PINNED SET command inputs .........ccccveiiiiiiiiiieiniieee e, 223
BRI o Lo G a1 7= 4 I - | - TS 223
Table 77 - QUERY NV CACHE PINNED SET command iNPUtS .........cccceeiiiiiiiieieeniieee e, 224
Table 78 - ReMOVE PinN Data.......... oo e e e e e e 225
Table 79 - QUERY NV CACHE PINNED SET command iNPUtS .........cccueeiiiiiiiiieeiiiiieee e, 226
Table 80 - QUERY NV CACHE PINNED SET command iNPUtS .........cccueeiiriiiiiieeeiiiieee e, 227
Table 81 - NOP command INPUES.......cooiiiiiiiiieiiie et e e e 228
Table 82 - NOP Subcommand COAE .........uueiiiiiieeieeieiceciiiie et e e e e e e e e e e e e e e e e e ennnreneeees 228
Table 83 - PACKET command iNPUES .......coiiiiiiiiiiee ittt a e e e e neneeeas 229
Table 84 - READ BUFFER command iNPULS .........cooiiiiiiiiiieiieeie e 232
Table 85 - READ BUFFER DMA command iNPULS .......uiiirieieie et a e e e e 233
Table 86 - READ DMA command iNPULS ......cooiieiiiiiieieeeieeeiiees s e e e e e e e e e e eeeee e e e es 234
Table 87 - READ DMA EXT command iNPULS .......cooiiiiiiiiiiiiiiiiis i ee e 235
Table 88 - READ FPDMA QUEUED command iNPULS ......ccooiiiiiiieiiiiiie e 236
Table 89 - READ LOG EXT command iNPULS.........cooiiiiiiiiiiiiie e et e e 238
Table 90 - READ LOG DMA EXT command iNPUES .........uueiiiiiiiieeeiiieiiciieieeeeee e 240
Table 91 - READ MULTIPLE command iNPUES .........cooviiiiiieeiiiiiiiiee s e e s 241
Table 92 - READ MULTIPLE EXT command iNPULS .......ccooiiiiiiiei e 243
Table 93 - READ NATIVE MAX ADDRESS command iNPULS .........cccouiiiiiireiiiiiiiee e 244
Table 94 - READ NATIVE MAX ADDRESS EXT command iNPuts ...........cceviriiieeeiniiiiinee s 245
Table 95 - READ SECTOR(S) command iNPULS........cccuuiiiiiiiiiieeeee e et e e e e e e 246
Table 96 - READ SECTOR(S) EXT command iNPULS.......cceeiiiieiiiiiiieiciiiiieeeeeee e 247
Table 97 - READ STREAM DMA EXT command iNPULS .......ccccuuviiiiiiiieeeeee e e e 248
Table 98 - READ STREAM EXT command iNPULS .......cccuuiiiiiiiiiiieieeee e e 251
Table 99 - READ VERIFY SECTOR(S) command iNPULS..........uuiieiiiiiiiee e 252
Table 100 - READ VERIFY SECTOR(S) EXT command iNPULS...........cccccumriiiiiiiieieeee e e e 253
Table 101 - REQUEST SENSE DATA EXT command iNPUES ........coveiiiiiiieniiiiiee e 254
Table 102 - Sanitize Device Feature Field ValUEs............cccuuieiiiiiiiiiiii e 255
Table 103 - BLOCK ERASE EXT command iNPULS ........uuuiiiiiiieeeiiciiccciiiieeeeeee e 256
Table 104 - CRYPTO SCRAMBLE EXT command iNPUtS.............coooiciiiiiiiiiiieeeeee e 258
Table 105 - OVERWRITE EXT command iNPULS.........ccccuiiiiiiiiiiieeee e e e e e e 260
Table 106 - SANITIZE FREEZE LOCK EXT command iNPULS .........coceeiiiiiiiiiiiiiiiieeeeeeee e 262
Table 107 - SANITIZE STATUS EXT command iNPULS .........cccuuviiiiiiieiiee e 263
Table 108 - SECURITY DISABLE PASSWORD command inputs ............cccceuviieeeeieeeeee e 266
Table 109 - SECURITY DISABLE PASSWORD data content.........cc.ccoeviiiiiiieiniiiiee e 266
Table 110 - SECURITY ERASE PREPARE command iNputS............cccooiiiiiiiiiiiieieieeee e 267
Table 111 - SECURITY ERASE UNIT command inPUtS........cccuueeiiiiiieeeiiicciiieeeeeee e 269
Table 112 - SECURITY ERASE UNIT data content ...........coociiiiiiiiiiieiee e 269
Table 113 - SECURITY FREEZE LOCK command iNPULS ...........ccooiiiiiiiiiiiiiiieeeeeeeee e 270
Table 114 - SECURITY SET PASSWORD command iNPULS .........eeeeiiieeeeiiiiiiiiiiiieieeee e eeeeiians 272

Table 115 - SECURITY SET PASSWORD data content...........cccooiiieiiiiienceee e 272



-10- ISO/IEC 17760-102:2016 © ISO/IEC 2016

Table 116 - SECURITY UNLOCK command iNPUES ........coiuuiiiiiiiiiiiiee e 273
Table 117 - SECURITY UNLOCK data content.............ccooiiiiiiiiiiiiiiiee e 274
Table 118 - SET FEATURES Feature field definitions ... 275
Table 119 - TranSTer MOUES. .....oiiiiiii et ee e e e e e e e e e e s e s s nnnraeeeeeeeaeeaaeeeaannenes 278
Table 120 = APM IBVEIS ... ittt ettt e e et e e e e et e e e e et e e e e ennbeeeenneeas 279
Table 121 - Write-Read-Verify MOAES ..........cooiiiiiiii e 280
Table 122 - Maximum Host Interface Sector TIMeS........cocciiiiiiiiiiiieee e 281
Table 123 - SATA FEALUIES ....eeiiiiieee ettt e e e e e e e e e s et eeeeeaaaaeeeeesnnnnnnnnnes 282
Table 124 - Extended Power Conditions SUbCOMMANS ..........coeviiieieeiiiiiiiiiieeeeee e 284
Table 125 - Power Condition IDS ...t e e et r e e e e e e e e e e e e ennenneees 284
Table 126 - Restore Power Condition Settings iNPULS .........oocviiiiiiiii e 285
Table 127 - Go To Power Condition iNPULS ..........uuiiiiiiiiiiie et 286
Table 128 - Set Power Condition Timer iNPULS ........c..eeiiiiiiiiiiie e 287
Table 129 - Set Power Condition State iNPULS ..........cuuiiiiiiiii e 289
Table 130 - Enable the EPC feature Set iNPULS............oooiiiiiiiiii e 290
Table 131 - Disable the EPC feature Set inputS............ooiiiiiiiiiiiii e 291
Table 132 - SET FEATURES command iNPULS ..........eiiiiiiiiiiieie e 292
Table 133 - SET MAX Feature field ValUES............cooo it 293
Table 134 - SET MAX ADDRESS command iNPUES .......ccoouuiiiiiiiiiiiiee e 295
Table 135 - SET MAX FREEZE LOCK command iNPUES.......cccooiuuiiiieiiiiiiiee e 297
Table 136 - SET MAX FREEZE LOCK command iNPUES.........ccoiuiiiiieiiiiiiiee e 298
Table 137 - SET MAX SET PASSWORD command iNPUES.........ccouiiiiieiiiiiiie e 299
Table 138 - SET MAX SET PASSWORD data content ..........cccuvviiiiiiieee e e e 299
Table 139 - SET MAX SET PASSWORD DMA command iNPUES.........cccevriiiieeiiiiiiie e 300
Table 140 - SET MAX UNLOCK command iNPUES........ccouiiiiiiiiiiiiiiee e 301
Table 141 - SET MAX UNLOCK DMA command iNPUES........cccoiiuiiiiieiiiiiiiee e 303
Table 142 - SET MAX ADDRESS EXT command iNPUES .......cccoiiiiiiieiiiiieee e 304
Table 143 - SET MULTIPLE MODE command iNPUES .......ceeviireeeiiiiicciiiiiiee e e e 307
Table 144 - SLEEP cOMMaNd INPULS ......ccoiiiiiiiieeieiee ettt e e e e e e s s e e e e e e e e e e e e snnnnnnnes 308
Table 145 - SMART Feature field VAlUES............ooiiiiiiiei e e 309
Table 146 - SMART DISABLE OPERATIONS command iNPUtS .........cccoiiiiiiieiniiiiee e, 310
Table 147 - SMART ENABLE/DISABLE ATTRIBUTE AUTOSAVE command inputs................... 311
Table 148 - SMART ENABLE OPERATIONS command iNPULS .......ccccoiiuiiireeiiiiiieee e 313
Table 149 - SMART EXECUTE OFF-LINE IMMEDIATE Subcommands..........cccccceveviiieeeeiiinnenn. 314
Table 150 - SMART EXECUTE OFF-LINE IMMEDIATE command inputs .........cccccceviiiieeeiiinnenn. 317
Table 151 - SMART READ DATA command iNPULS .........uuuiiiiiiiiieeeeeiieiiciiiirieeeeee e e e e e e e e e seennnnns 318
Table 152 - Device SMART data StrUCIUIE ........c..uiiiiiiie e 319
Table 153 - Off-line data collection status byte values ..........ccccceeeeiiiiiiiiiiiiee e, 320
Table 154 - Self-test execution Status ValUES ............c..eoiiiiiiiiiiiiii e 320
Table 155 - Offline Data Collection Capabilities .............coooiiiiiiiiiiiiiiiiiee e 321
Table 156 - SMART READ LOG command iNPULS ...........uuriiiiiiiiieieeeiiesiicciiiiieeeeee e e e e e e e e e s 323
Table 157 - SMART RETURN STATUS command iNPUtS...........cccooiiciiiiiiiiiiieeceeee e 324
Table 158 - SMART WRITE LOG command iNPUES.......cccuiuiiiiieiiiiiiiie e 325
Table 159 - STANDBY command iNPULS ........cccoiiiiiiiiiiiieieeeee e e 326
Table 160 - STANDBY IMMEDIATE command iNPULS .........cceeiiiieieeeiiiiiiiciiiieieeeee e 327
Table 161 - TRUSTED NON-DATA command iNPULS.........ceiiiiieieiiiiiiicieee e 328
Table 162 - TRUSTED RECEIVE command iNPULS..........uueiiiiiiiieeiiiicccciieeeeeeee e 330
Table 163 - TRUSTED RECEIVE Security Protocol field description............cccovveeeieiieeiiiiiiicinns 330
Table 164 - Security Protocol 00h — SP Specific field descriptions for Protocol O0h ..................... 331
Table 165 - TRUSTED RECEIVE parameter data for SP Specific=0000N...........cccoeeeiiiiiiiiinnnnn. 331
Table 166 - TRUSTED RECEIVE parameter data for SP Specific=0001h.........ccveeiiiiiiiiiiiiinnnn, 332
Table 167 - TRUSTED RECEIVE DMA command iNPUES...........cccoeeiiiiiiiiiiiiirieceeeee e 333
Table 168 - TRUSTED SEND command iNPULS ........ccuuiiiiiiiiiieeeec et 334
Table 169 - TRUSTED SEND — Security Protocol field description.............ceevviiieeiiiiiiiiiiiiiiineee, 335
Table 170 - TRUSTED SEND DMA command iNPULS .........eeeeiiiiieieiiiiiiiiiiiiieeeee e 336
Table 171 - WRITE BUFFER command iNPULS ........ouviiiiiiiiiii e 337
Table 172 - WRITE BUFFER DMA command iNPULS .........cevviiiiiiiiiiiiii e 338
Table 173 - WRITE DMA command iNPULS .........ccooeiiiiii e 339

Table 174 - WRITE DMA EXT command iNPULS .......uuuueiiiiie i 340



ISO/IEC 17760-102:2016 © ISO/IEC 2016 — 11 —

Table 175 - WRITE DMA FUA EXT command iNPULS..........eeviiiiiiiiiiie e 341
Table 176 - WRITE FPDMA QUEUED command iNPULS .......cooiiiiiiiiiiiiiieeee e 342
Table 177 - WRITE LOG EXT command iNPULS ..........eeiiiiiiiiiiiiiiiiiee e 344
Table 178 - WRITE LOG DMA EXT command iNPULS .........uueiiiiiiiiiiiee e 346
Table 179 - WRITE MULTIPLE command iNPULS ........oooiiiiiiiiieiiiiiee e 347
Table 180 - WRITE MULTIPLE EXT command iNPULS ..........uueieiiiiiiiiieiiiee e 348
Table 181 - WRITE MULTIPLE FUA EXT command iNPULS .......c.cooiuiiieiiiiiiiie e 350
Table 182 - WRITE SECTOR(S) command iNPULS ........ccooiiiiiiieiiiiiiee i 352
Table 183 - WRITE SECTOR(S) EXT command iNPULS .........coouiiiiiiiiiiiiiieee e 353
Table 184 - WRITE STREAM DMA EXT command iNPUES ........couuveiiiiiiiiiiiee e 354
Table 185 - WRITE STREAM EXT command iNPULS .........coiiiiiiiiiiiiee e 357
Table 186 - WRITE UNCORRECTABLE EXT command iNPUtS...........coeviiiiieeiiiiee e 359
Table 187 - Fields to issue an SCT command using SMART WRITE LOG .........ccccoiiiiviiiiinnenn. 361
Table 188 - Fields to issue an SCT command using WRITE LOG (DMA) EXT .....cccovviiiieeiiniinneen. 362
Table 189 - Successful SCT cOMMANd MESPONSE......coiuuuiiieeiiiiiiie et e e e e e e e eeees 363
Table 190 - SCT cOMMANd EITOT FESPONSE ....couuveiieeeiiiiiieeeaatieeeeeaastreeesaanteeeeeasneeeeeesansreeeeesansees 364
Table 191 - Extended Status COUES ........uuiiiiiiiiiiii e e e e e e e e e 365
Table 192 - SCT data transfer using SMART ......oooiiiiiii e 366
Table 193 - SCT data transfer using the GPL feature set..........ccocciiiiiii e, 367
Table 194 - SCT status request using SMART READ LOG .......ocuiiiiiiiiiiiiee e 368
Table 195 - SCT status request using the GPL feature set..........cccccoiiiii e, 369
Table 196 - Format of SCT Status reSPONSE........cooiiiiiiiiiiie e 369
Table 197 - SCT command fOrMaAL............uuuiiiiiiiiiieei e e e e e e e e e e e e e enennnenes 371
Table 198 - SCT ACHON COUES ......cooeiiitiiieeee ettt e e e e e e e e e st e e e e eaaeeeseesennnnseneeees 371
Table 199 - SCT Write Same COMMEANG .......uuiiiiiieeeeeiiei it e e e e e e e e e e e s e e e eeaaeeeeeeeeannnnenes 373
Table 200 - SCT Write Same command Status reSPONSE........cccoviuviiiiiiiiiiiie e 373
Table 201 - SCT Error Recovery Control command ............occuuiiiiiiiiiiiieiiiiee e 375
Table 202 - SCT Error Recovery Control command status reSponse.........ccccccvevveeeeeeieeccivvvneennen, 376
Table 203 - SCT Feature Control COMMANG ............coiiiiiiiiiiiiiiiee e e e 377
Table 204 - Feature Code ISt ... s e 378
Table 205 - SCT Feature Control command Status reSPONSEe ........ccovveeiiiiiiciiiiiiieiieeee e 379
Table 206 - SCT Data Table COMMEANG ........oouiiiiiiiiiiiee e e e e eeeeeeas 380
Table 207 - SCT Data Tables (by Table Identifier) ..........cuveeeiiiiiiiee e 380
Table 208 - Absolute HDA TemMPErature.............oooeiiiiiiiieeeee e 381
Table 209 - SCT Data Table command Status reSPONSE..........uvuviiiiiiiieeeeeiieiiiieeeee e e e e e 383
Table 210 - Error Bit Defined For Normal OULPUL ...........uuviiiiiiiiiiiiiicceeeee e 384
Table 211 - Extended Error Code for Normal OQUIPUL ........ccoviiiiiiiiiiiiieeee e 385
Table 212 - Generic Normal Output (No LBA Return Value) for Normal Output ................ccc.eeee 386
Table 213 - Download Microcode Normal OUEPUL............uuviiiiiiiiiieie e 387
Table 214 - CFA NOrmal OULPUL ... e e e e e e e e e e reees 388
Table 215 - Check Power Mode Normal QUEPUL...........cooiiiiiiiiieeeeeee e e 389
Table 216 - Stream Normal OUIPUL..........uiiiiiiiiiie e e e e e e 391
Table 217 - Device Signatures for Normal OULPUL............cooiiiiiiiiiiiiiccec e 392
Table 218 - IDLE Unload Normal OULPUL......c..iiiiiiiiii it e e 393
Table 219 - ATAPI NOrmal QUIPUL .........uuuiiiiiiiieiiie e e e e e e e eee s 394
Table 220 - HPA Normal QUIPUL ... e e e e e e e e e eeees 395
Table 221 - SMART Off-Line Immediate Normal QUtpUL ..............oooiiiiiiiiiiiieeee s 396
Table 222 - SMART Return Status Normal OQUPUL.............oooiiiiiiiiiicee e 397
Table 223 - Generic Extended Normal OQULPUL............ccccuiiiiiiiiiiic e 398
Table 224 - SETMAX Extended Normal QUEPUL ..........c..uvviiiiiiiiieeicccicceceeee e 399
Table 225 - NV Cache Normal OULPUL ..........uueiiiiiiiie i e e e e e 400
Table 226 - NV Cache Flush Normal QUEPUL ...........oooiiiiiiiieeeee e 401
Table 227 - NCQ Command Acceptance Normal OUtpUL ...........occcuiiiiiiiiiiiiie e 402
Table 228 - NCQ NOIrmMal OULPULS......oiiiiiiiiiie ettt e e e e e e e e e e e nnees 402
Table 229 - REQUEST SENSE DATA EXT Normal Output ..........eeiiiiiiiiiiiie e 403
Table 230 - Sanitize Device Normal QUIPUL..........eeeiiiiiiiiiiiicceeeeee e 404
Table 231 - Unsupported Command EFTOr............ueeiiiieeieeeiiiiiciiiie e e e e e e e e e e 406
Table 232 - CFA EFASE EITON ...coooeieiiee ettt ettt e st e e e e e e e e e e e s eneeeas 407

Table 233 = CRA WG BITON .. et e et e e e e s e e e e e et eas 408



-12- ISO/IEC 17760-102:2016 © ISO/IEC 2016

Table 234 - CFA Abort Error and Check Power Mode AbOrt Error...........ceeevvieeeeeeieeieeee e 409
Table 235 - Generic ADOrt WO/ICREC EITON ....... et e e e e e e 410
Table 236 - GENEIC ADOM EITON........ee e e e e e e e e e e e e e e e e eaaanns 411
Table 237 - Trusted ADOM EITOr ........ieeee et e e e e e e e e eeraaaaans 412
Table 238 - GENEINC SET MAX EITON ...t e e e e e e e e et e e e e eaaa s 413
Table 239 - SET MAX UNIOCK EITOF ......ooiieiee ettt e et e e e e e e e e e e s eeaan s 414
Table 240 - Configure STream EFTOr...........eiii e 415
Table 241 - FIUSN CaChE EITOT........eeiiieeeee e e e e e e e e e e e e e e e eas 416
Table 242 - FIUSN CaChe EXE EITON .......ooiieee e e e e e 417
Table 243 - Read DMA EXE EITON .......e et e e e et e e e e et s 418
Table 244 - Read LOg EXE EITON ... ..o 419
L= 1o LI L T =Y To Il od (@ = o T 420
Table 246 - Read Stream EITOr....... .ottt e e e e e s e e e e e e e e e e e e aea e eas 421
L= o LI A o | N =l o (o S 422
Table 248 - W LOG EFTOT .....oiiiiiieiiii ettt ettt et et e e et e e e et e e eanre s 423
Table 249 - Write Log Ext Error or Data Set Management Error..........cooccocveiiiiii e, 424
TabIe 250 = SMART EITON ...ccvutieieeeeee e e e e e e et e e e e e et e e e s e et e e e e eeeaaeeeesenbanannas 425
Table 251 - Write EXEENAEA EITON ........ et e e e e e e e eaaa s 426
Table 252 - WIIte SIrEamM EITOr ... ....ee et e e e e e e e e e e e e e e e e eas 427
Table 253 = DCO SEE EITON ...ttt e e e e e et e e e e e e e e e e ea e e aeeas 428
L= 1o L I2A T A N[ T e o 429
Table 255 - PACKET COMMANA BITO.........uiiiieeeee et e e e e e e 430
Table 256 - SMART Read Log/SMART Read Data Error...........cccveeviiiiiiiiiiie e 431
Table 257 - Read PlO EXtENAEA EITOr.........uuiiiiiieeee et e e e e e e e e s 432
Table 258 - Read Native Max EXtENded EITOr ...........oooiiiiee e 433
Table 259 - SETMAX EXtENAEA EITON.........cuuiiie ettt e e e e e e e eea s 434
L= 1ol (SN2 ST O I YA 1 (3 = o ] N 435
Table 261 - WIItE DIMIA EITOX ...ttt e e e e et e e e e e e et b s e e e e e aba e e e e e enaaaeas 436
Table 262 - NV Cache Add ADOIT EITOL .........ooveeiieiiiteeeee et e e e e e 437
Table 263 - NV Cache Remove ADOI EITOr .........coooiiiiiiieeeece et 438
Table 264 - NV Cache ADOM ErTOr........ ittt e e e e e e e e s 439
Table 265 - NV Cache Abort with Data Transfer Error ..............oveviiiiiiiieiieeeeeeeeeeeeeeeee e 440
Table 266 - NCQ Command Acceptance ErrOr ...........oooiiiiiiiiiiie e 441
Table 267 - NCQ Write Command AbBOrted EITOr .........uuueeieieieieiee e 441
Table 268 - NCQ Read Command AbOrted EITOr...........oooviiiiiiiiiieeeeee e 442
Table 269 - SANItIZE DEVICE EITON .......ccee ettt ettt e e e e 444
Table A.1 - EXample LOg STrUCIUME .........uuiiiiiiiiiiee e e e e e 445
Table A.2 - Log address definition .............uuiiiiiiiiiioii e 446
Table A.3 - General Purpose Log Dir€Ctory .........cooooiiiiiiiiiiieeeee et 447
Table A.4 - SMART LOG DIr€CLOIY ......uuuiiiiiiiiiiie ettt e e e e e e e e e e e e ree s 447
Table A.5 - Comprehensive SMART EFTOr 10g ... ..uueiiiiiiieiiiieiccciiieie et e e e e e e e 448
Table A.6 - Defined Device Statistics 10g Pages ........ccccuvviiiiiiiiiiiee et 449
Table A.7 - Example Device STatiStiC..........uuiiiiiieiiiiii e 449
Table A.8 - Device StatisStiC FIagS ......ccccuuiiiiiiiiiii e 450
Table A.9 - List of supported Device Statistics 10g Pages.........cuuveeeiiiieeiiiiiiiiiieeeeeee e 451
Table A.10 - Free Fall StatiStiCS.......iiiiiiiiiiiii ettt e 452
Table A.11 - GeNEral StatiStiCS ......cceeieii it e e e e e s 453
Table A.12 - General Error StatiStiCS ......ccoiuiiiiiiiii et 457
Table A.13 - Rotating Media StatiStiCS..........cuvviiiiiiiiiiii e 458
Table A.14 - Solid State Device StatiStiCs............oooiiiiiiiiiccee e 462
Table A.15 - Temperature StatiStiCS ........ccccuvviiiiiii e 463
Table A.16 - Transport StatiStiCS.........cccciiiiiiieeee e e 470
Table A.17 - Extended Comprehensive SMART Error [0g.......c.coooeiiiiiiiiiiiiiieeeieeeeeeeee e 473
Table A.18 - Extended Error log data Structure ... 473
Table A.19 - Command data StTUCLUIE..........cooooiiiieeeeeeeeee e 474
Table A.20 - Error data SITUCIUIE .........oooiiii et 475
Table A.21 - State field VAIUES .......ueeceeeieee et 475
Table A.22 - Idle Power Conditions 10g PAge.........uueiiiiiiiiee et 476

Table A.23 - Standby Power Conditions 109 Page ........cooiiiiiiiiiiiiiieee e 477



ISO/IEC 17760-102:2016 © ISO/IEC 2016 — 13 —

Table A.24 - Power Conditions 10g deSCrIPLOr. .......couuiiiiiiiiiie e 477
Table A.25 - Extended Self-test log data Structure ..., 479
Table A.26 - Extended Self-test l0g descriptor @Nntry ... 479
Table A.27 - LPS Mis-alignment [0g (109 Page 0) .......uuiiiiiiiiiiie e 481
Table A.28 - LPS Mis-alignment [0g (109 PAGES 1..X)...eeuiiiiiiiiiiiiiiiiee et 482
Table A.29 - NCQ Command EITOr 10g ......cooiiuuiiiieiiiiiiee et 483
Table A.30 - Read Stream Error 10g ..........ooiiiiiiiiiii e 485
Table A.31 - Stream Error LOG ENtrY ... 485
Table A.32 - SATA Phy Event Counters log FOrmat...........c.oooiiiiiiiiiii e, 486
Table A.33 - Selective Self-TeSt 10g......cu i 487
Table A.34 - Selective self-test feature flags ... 488
Table A.35 - Self-test [0g data SITUCLUIE ..........c..eoiiiiiiiii e 489
Table A.36 - Self-test [0g deSCrPLOr @NErY.........ueiiiiiiii e 489
Table A.37 - Summary SMART EITOr 10Q......coouuiiiiiiiiiie et 490
Table A.38 - Error [0g data SITUCIUNE............coiiiiiiiiieiee e 491
Table A.39 - Command data SITUCIUIE ...........ooouiiiiiiii e 492
Table A.40 - Error data SITUCLUIE ... e 492
Table A.41 - State field ValUES .........cooiiie e 493
Table A.42 - Write Stream ErmOr 10Q......oo ittt 494
Table B.1 - ComMMEaNd MatriX ........uuiiiiiiiiiiie ettt st e et e e e s e e e e s anneeeas 495
Table B.2 - Command codes (sorted by command €Ode) ..........cccuuieiiiiiiiiiiiiiiiiiee e 496
Table B.3 - Command codes (sorted by command Name) ..........cc.eeeveiiiiiiiiiiiiiiee e 500
Table B.4 - Historical Command ASSIGNMENTS ........ccuuuiiiiiiiiiiiie e 503
Table B.5 - Historical SET FEATURE Code ASSIgNMENTS........cccuuviiiiiiiiiiiiee e 511
Table D.1 - SCT command using SMART WRITE LOG command ...........c.cceeeiiiiieiennniieeee e 529

Table D.2 - SCT command using WRITE LOG EXT command..........ccceeeruviiieeniiiieee e 530



- 14 - ISO/IEC 17760-102:2016 © ISO/IEC 2016

Figures

Figure 1 - ATA document relationShiPS........veeeei i e 17
Figure 2 - State diagram CONVENLION ...........cooiiiieee e eaaa e e 34
Figure 3 - Byte, word, DWord and QWord relationships ..........ccceveiiiiiiiei e 35
Figure 4 - Device Configuration Overlay state diagram .............cccoooiiiiiiiiiiie e, 43
FIGUrE 5 - HPA NOE SEE ..ot e e e e e e e e s e e s bae e aaaeee e s 51
FIGUIE 6 = HPA SELE (28) ...eeeiiiiiiiiiiie ettt e e e et e e e e et e e e e e st e e e e e enbeeaeeeneee 52
FIGQUIE 7 = HPA SELE (48) ..eeeeiiiiiiiiiiee ettt et e e e et e e e e et e e e e e nbe e e e e e enbeeaeeeneee 53
Figure 8 - HPA LOCKEA (28) ... .ttt e e e e e e e e e e st a e e e e aaaeeeaan 54
Figure 9 - HPA LOCKEA (48) ... .ottt e e e e e e e e e e st ea e e e aaaaeeeaan 55
Figure 10 - LLS @nd LPS EXAMPIE .......coooiiiieeeeeeee ettt e e e e e e e e e e e eanans 68
Lo 0T =Y B I 1o ] 1= o | PP 68
Figure 12 - AlIGNmMEnt T . et s s s e s e e e e e e e aaaaaaeeeeereeeearaaaee 68
Lo 0T =Y B A 1o ] 1= o | A PSPPI 68
Figure 14 - Power management state diagram..............oooiiiiiiiiiiiiirrs e 74
Figure 15 - Sanitize Device state Machine ... 79
Figure 16 - Security state diagram ... 88
Figure 17 - Selective self-test span example ... 316
Figure C.1 - Unaligned Write€ EXamPIE ..........coooiiiiiiiiiieieee e 521
Figure D.1 - Example flowchart for SCT commands.............ccuvviiiiiiiieeiiiciicceeee e, 523
Figure D.2 - Example sequence for foreground write same with a repeating pattern................... 524
Figure D.3 - Example sequence for foreground write same with a repeating sector ..................... 524
Figure D.4 - Example sequence for writing data using an SCT command with

(aTol oF=Ted (o (o181 o I= Tox 117/ 1 Y/ PRSP 525
Figure D.5 - Example sequence for reading data using an SCT command with

(aTo RN o= Te 1o [ (o 10T a T IE=Tox 1Y/ 1 YOS PRER 525
Figure D.6 - Example sequence for a Non-Data SCT command with no background activity....... 526
Figure D.7 - Example sequence for writing data using an SCT command with

[oF=Tod o ¥ o] U To IF=Te1 111/ 1 Y2 USRS 527
Figure D.8 - Example sequence for a Non-Data SCT command with background activity............ 528
Figure E.1 - System Dependency Chain...........ccoooiiiiiiiiiiiiiee et 532
Figure E.2 - Mapping PropOSalS ...ttt et e e e e e e e e e eeeaeaeeeeans 532
Figure E.3 - Logical Sector to Physical Mapping ..........cceeeeiiiiiiiiiiiiieee e 533
Figure E.4 - Uncorrectable Error Handling..........c..ooiiiiiiiiii e 535

Figure E.5 - Typical HDD Layout Using A Master Boot ReCOrd...........cceeveiiiiiiiiiiiiiiiieciiieeees 536



ISO/IEC 17760-102:2016 © ISO/IEC 2016 — 15—

1)

2)

3)

4)

5)

6)
7)

8)

INFORMATION TECHNOLOGY -
AT Attachment —

Part 102: ATA/ATAPI Command Set - 2 (ACS-2)

FOREWORD

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

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC National Committees and ISO member bodies.

IEC, I1SO and ISO/IEC publications have the form of recommendations for international use and are accepted by
IEC National Committees and ISO member bodies in that sense. While all reasonable efforts are made to ensure
that the technical content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be held
responsible for the way in which they are used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees and ISO member bodies undertake to
apply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their national and
regional publications. Any divergence between any ISO, IEC or ISO/IEC publication and the corresponding
national or regional publication should be clearly indicated in the latter.

ISO and IEC do not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. ISO or IEC are not responsible for
any services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual experts
and members of their technical committees and IEC National Committees or ISO member bodies for any personal
injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs
(including legal fees) and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC
publication or any other IEC, ISO or ISO/IEC publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

International Standard ISO/IEC 17760-102 was prepared by subcommittee 25: Interconnection
of information technology equipment, of ISO/IEC joint technical committee 1: Information
technology.

The list of all currently available parts of the ISO/IEC 17760 series, under the general title
Information technology — AT Attachment, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2, except as
indicated in 3.3.
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IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This International Standard standard encompasses the following:

Windows is a registered trademark of Microsoft Corporation in the United States and/or other

Clause 1 describes the scope.

Clause 2 provides normative references for the entire standard.

Clause 3 provides definitions, abbreviations, and conventions used within the entire standard.
Clause 4 describes the general operating requirements of the command layer.

Clause 5 describes the ATA protocols used by the commands in this standard.

Clause 6 describes Normal and Error Output fields.

Clause 7 describes commands.

Clause 8 describes the SCT Command Transport.

Clause 9 describes command normal and error outputs.

Normative Annex A describes logs.

Informative Annex B provides command summaries.

Informative Annex C describes considerations for using devices with non-512-byte sectors.
Informative Annex D provides a tutorial on how to use SCT.

Informative Annex E provides implementation guidelines for 1 024/4 096 byte sectors.

countries.
CFast and CompactFlash are trademarks of the Compact Flash Association.

The set of AT Attachment standards consists of this standard and the ATA implementation
standards described in AT Attachment - 8 ATA/ATAPI Architecture Model (ATA8-AAM). Figure 1
shows the relationship of this standard to the other standards and related projects in the ATA

ATA document relationships

and SCSI families of standards and specifications.

Related host standards -
and specifications

v v

AT Attachment — 8

Packet delivered
command sets
Q.
()
3 | Y 50
3< =
== L@
) § ATA/ATAPI Command Set — 2 (ACS-2) - D o
22 5
o g8
g% v v 2
< (7]
AT Attachment - 8 AT Attachment - 8
Parallel Transport Serial Transport
(ATA8-APT) (ATA8-AST)

+ i

Figure 1 — ATA document relationships
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The International Electrotechnical Commission (IEC) and the International Organization for
Standardization (ISO) draw attention to the fact that it is claimed that compliance with this
document may involve the use of a patent.

IEC and ISO take no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured IEC and ISO that he/she is willing to negotiate
licences either free of charge or under reasonable and non-discriminatory terms and conditions
with applicants throughout the world. In this respect, the statement of the holder of this putative
patent right is registered with IEC and I1SO. Information may be obtained from:

SanDisk Corporation
601 McCarthy Boulevard, Mail stop:116
Milpitas, CA 95035-7932

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

ISO /www.iso.org/patents and IEC (http://patents.iec.ch) maintain on-line date bases of patents
relevant to their standards. Users are encouraged to consult the data bases for the most up to
date information concerning patents.
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INFORMATION TECHNOLOGY -
AT Attachment -

Part 102: ATA/ATAPI Command Set - 2 (ACS-2)

1 Scope

This part of ISO/IEC 17760-102 specifies the command set host systems use to access
storage devices. It provides a common command set for systems manufacturers, system
integrators, software suppliers, and suppliers of intelligent storage devices.

This standard maintains compatibility with the ATA8-ACS standard, INCITS 452-2008, while
providing additional functions.
2 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.

ISO/IEC 646, Information technology — ISO 7-bit coded character set for information
interchange1

ISO/IEC 14776-323, SCSI Block Commands - 3 (SBC-3)

ISO 7779:1999, Acoustics — Measurement of airborne noise emitted by information technology
and telecommunications equipment

ANSI INCITS 451-2008[R2013], AT Attachment-8 — ATA/ATAPI Architecture Model (ATA8-AAM)
ANSI INCITS 493-2012, AT Attachment-8 — Serial Transport (ATA8-AST)

ANSI INCITS 524-2016, AT Attachment-8 — Parallel Transport (ATA8-APT)

ANSI INCITS BSR 513, SCS/ Primary Commands - 4 (SPC-4) (planned as ISO/IEC 14776-454)
Serial ATA revision 2.6 (SATA 2.6) (see http://www.sata-io.org)

CompactFlash Association Specification, Revision 5.0 (see http://www.compactflash.org)
CFast™, a CompactFlash™ Association Specification, Rev 1.0 (see http://www.compactﬂash.org)2

IETF RFC 3280, Internet X.509 Public Key Infrastructure: Certificate and Certificate Revocation List
(CRL) Profile (see http://lwww.ietf.org)

IETF RFC 3281, An Internet Attribute Certificate: Profile for Authorization (see http://www.ietf.org)

1. ANSI INCITS 4-1986 (R2002), Information Systems — Coded Character Sets — 7-Bit American National Standard
Code for Information Interchange (7-Bit ASCII)

2. CFast and CompactFlash are trademarks of the Compact Flash Association.





