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6.2 Format S
6.2.1 Format

6.2.2 Manufacturer’s Format Specification

6.2.3 Fixed B
6.2.3.1 Fixed
6.2.3.1.1
6.2.3.1.2
6.2.3.1.3
6.2.3.14
6.2.3.1.5
6.2.3.1.6
6.2.3.1.7
6.2.3.1.8

Flag

Number of sectors per track
Number of physical octets per sector
Number of octets to be skipped during hcader verify
Number of fields per sector
Number of octets per ficld

ISO/IEC 9318-2 : 1990 (E)

pecification
initialization

lock mode
Block Format Specification

O L v v ettt e

6.2.3.1.9

6.2.4.1.1
6.2.4.1.2
6.2.4.1.3
6.2.4.1.4
6.2.4.1.5
6.24.1.6
6.2.4.1.7
6.2.4.1.8
6.2.4.1.9 Horl
6.2.4.1.10 Ho
6.2.4.1.11 He
6.2.4.1.12 Hg¢
6.2.4.1.13 Da

Flag
Cell
RPY
Indd

6.5 Reset
6.5.1 Extern
6.5.2 Interna
6.6 Head Co
6.7 Rotation

6.7.2 RPS In
6.8 Slave EC
6.9 Power S¢

Master Turnaround Delay
6.2.4 Variable Block Mode
6.2.4.1 Variaple Block Format Specification
Number of OCtets . . ... ... e e
Format Type code

Home Field Data Scgment length
Home Field Gap length

Octet
length
Divisions per track
x Mark Gap length

he Field Skip Length
me Field retries
ader Field Data Segment length
ader Field Gap length
a Field Gap length

errupt
C (optional)
queriCijtg (optional)

7.1 Command/Response Controls

7.1.1 Load SI
7.1.1.1
7.1.1.2
7.1.1.3
7.1.1.4
7.1.1.5
7.1.1.6
7.1.1.7
7.1.1.8

Reserved for future use (00-0F)
Disable Alternate Port (10) (optional)
Enable Alternate Port (11) (optional)
Disable Port (12) (optional)
Priority Reserve (13) (optional)
Reserve (14) (optional)
Release (15) (optional)
Notily alternate port of format completion (16) (optional)

ave Function (01) .. .. .o e
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7.1.1.9

7.1.1.10
7.1.1.11
7.1.1.12
7.1.1.13
7.1.1.14
7.1.1.15
7.1.1.16
7.1.1.17
7.1.1.18
7.1.1.19
7.1.1.20
7.1.1.21
7.1.1.22
7.1.1.23
7.1.1.24
7.1.1.25
7.1.1.26
7.1.1.27
7.1.1.28
7.1.1.29
7.1.1.30
7.1.1.31
7.1.1.32
7.1.1.33
7.1.1.34
7.1.1.35
7.1.1.36
7.1.1.37
7.1.1.38
7.1.1.39
7.1.1.40
7.1.1.41
7.1.1.42
7.1.1.43
7.1.1.44
7.1.1.45

Reserved for future use (17)

Disable successful Command Completion Inte

Disable RPS Interrupt (Class 2) attention (1A) . ... . ...
Enable RPS Interrupt (Class 2) attention (1B) . ........ ... ... ... . . . . . ...
Disable Status Pending Interrupt (Class 3) attention (1C) .. .. .. ...,
Enable Status Pending Interrupt (Class 3) attention (1D) ......... ... .. .. ... .. .......
Disable "No Longer Busy" attention (1E) (optional) .. ...... ... . .. ... ... ... .......
Enable "No Longer Busy" aitention (1F) (optional) ........ .. ... ... ... .. ... .. .. .....
No operation (20) . ... ...
Reserved for future use (21) . ... ...
Spin Up (22) (optional) . ... ... .
Spin Down (23) (optional)

Load Heads (24) (optional) .. ... .. .. .. .. N
Unloaq Heads (25) (optional) . ...... ... ... . el
Lock (arriage (26) (optional) .. ... ... N

UnlocK Carriage (27) (optional) ... ... e D)
Recalifrate (28) ... . o
Executg Internal Diagnostic (29) ........ .. .. .. . . . A
Reserved for future use (2A) ... .. N
Perforth Sector Marking (2B) (optional) . ........ ... ... .o oG
Disablg Slave ECC (2C) (optional) .. ... ..o &0 o
Enable[Slave ECC (2D) (optional) . ... ..o\
Reserved for future use (2E-40) . ... .. G
Reset Offset (41) ... .. N
Set Poditive Offset 1 (42) ... ... . i O
Set Nepative Offset 1 (43) ... ... i LS
Set Poditive Offset 2 (44) . ... ... . . i AN

Set Nepative Offset 2 (45) ... ... . . S

Set Pogitive OffSet 3 (40) . ..ot A
Set Nepative Offset 3 (47) .. oo oo e
Set Nopmal Strobe (48) . ... ... . YT
Set Eafly Strobe (49) . ...
Set Lafe Strobe (4A) . ..oy
Reservgd for future use (4B-7F) ... ... o8 o
Performp Slave Specific Function n (Sn)(©ptional) ......... ... ... . ... .. .. .. ...
Reservegd for future use (90-FF) ..l

7.1.2 Load Forpat Specification (02) .. 8. o
7.1.3 Load Slave-Specific Information (08))". .. ... .. .
7.1.4 Load Cylipder Address (04) . i oot
7.1.5 Load Heald Address (05) .. 0 oo
7.1.6 Load RPY Target Sector Address (06) . ... .ottt e

7.1.6.1
7.1.6.2
7.1.63
7.1.6.4

7.1.8 Read Co

7.1.8.1
7.1.8.2
7.1.8.3
7.1.8.4
7.1.8.5
7.1.8.6
7.1.8.7
7.1.8.8
7.1.89
7.1.8.10
7.1.8.11

iv

RPS Tagget Sector AdAress . .. ..ottt
RPS Pulse Width EXtenSion .. ... ... ..
RPS Pufse Width-(FEOTmat 1 option) . ...... ...ttt
RPS Pufse Width-Skew (Format 1 option) ......... .. i i i

7.1.7 Load PoslTion (0F)

guTAlion (41) .. ..o

NumberlofeQctets

Device Class COde . ... ...
Slave Type Flag Code . ... ...
Capability Flag OCtet . .. ..o
Feature Flag OCtet . . ... oo
Address of Last Data Cylinder . .. ... ... ... e
Address of Last Defect List Cylinder ... ...
Number of Heads Per Cylinder . . . ... ... e
Number of Fixed Sectors per Track . ..........

Number of Octets per Track .. .. ... o

Single-Cylinder Seck Time .. ... ... .
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7.1.8.12
7.1.8.13
7.1.8.14
7.1.8.15
7.1.8.16
7.1.8.17
7.1.8.18
7.1.8.19
7.1.8.20
7.1.8.21
7.1.8.22

Aver
Maxi
Rota

Head Switching Time
Write-to-Read Recovery Time
Manufacturer Identification

Manufacturer Model Number
Manufacturer Revision Number
Manufacturer Unit ID Number
Manufacturer SwitCh SELUNES . . . ..
Manufacturer Defined Parameter
7.1.9 Read Format Specification (42)

ISO/IEC 9318-2 :

age Seek Time
mum Seek Time
tional Time

7.1.10 Read Slave me"iﬁr‘ Information (A?)

7.1.11 Read $tatus (44) .. oot O
7.1.12 Read Correction Vectors (45) (optional) . ... i e
7.1.13 Read Current Sector Address (46) ... N
7.1.14 Read Current Position (47) .. ... ... e
7.1.15 Read Extended Status (48) . ... . O
7.2 Fixed Bldck Data Controls . ... .. e Y
7.2.1 Definithons and Use . ... ... AT
7.2.1.1 Fixed |Block data control types .. ...l
7212 Head|Advance Control .. ... ... ... o
7.2.1.3 Orienjation with the disk .. ... .. o N
7214 Targef SEClOr .. ..o AT
7.2.1.5 Scctof data control 1€ject ... oo e
7.2.1.6 Fixed[Block data control coding . .................... .. ... o o oo
7.2.2 Sector Data Controls (optional) ....... ... . e
7.22.1 Verifff Header (84,94) ... ... .. . ONM
7.2.2.2 Verifyl Header and Write Data Field 1 (85,95) .. ... 00 b
7.2.2.3 Verifyl Header and Write Data Field 2 (86, 96) ... ¢80 oo
7.2.2.4 Verifyl Header and Write Data Ficlds 1and 2 (87, 97) ... . ... ... i
7.2.2.5 Write|Header (88, 98) .. ... .. .
7.2.2.6 Write[Header and Data Field 1 (89,99) ... .o\ oo
7.2.2.7 Write|Header and Data Field 2 (8A, 9A) < @y oo oo
7.2.2.8 Write|Header and Data Fields 1and 2 (8By9B) .. ... ... ... . il
7.2.2.9 Write|Hcader at Target Sector Address\@BC, 9C) ..o
7.2.2.10 Writp Header and Data Field 1 atMarget (8D, 9D) .. ...
7.2.2.11 Writp Header and Data Field 2satTarget 8E,9E) .. ... ... i
7.2.2.12 Writp Header and Data FicldsVand 2 at Target (8F, 9F) ........... . ... ... .. ...
7.2.2.13 Skip|Header (C4, D4) . 8. fo i
7.2.2.14 Skip|Header and ReadBata Field 1 (C5,D5) .. ..o
7.2.2.15 Skip|Header and Read Pata Field 2 (C6,DO6) ... ..o
7.2.2.16 Skip|Header and Read Data Fields 1 and 2 (C7, D7) . ... ... i,
7.2.2.17 Read Header (€8,D8) . . . e
7.2.2.18 Read Headergand Data Field 1 (C9, D9) ... ... o
7.2.2.19 Read Headenand Data Field 2 (CA, DA) .. ..o
7.2.2.20 Read Header and Data Ficlds 1and 2 (CB,DB) . ... ... o
7.2.221 Rcad Hcader at Target (CC, DC) ...
7.2.2.22 ReadHeaderamdDatr Fietdtar Targec s oo )—7"7m i i i oV 4/ /
7.2.2.23 Recad Header and Data Field 2 at Target (CE, DE) ... ... oo
7.2.2.24 Recad Header and Data Ficlds 1 and 2 at Target (CF,DF) ...........................

7.2.3 Field D
7.2.3.1
7232
7.2.3.3
72.3.4
7.2.3.5
7.2.3.6
7.2.3.7

Write

Write
Read

Skip Field (80)
Skip Two Fields (C0)

Skip Field and Write Field (82, 92)

Skip Field and Read Field (C2, D2)

ata Controls (optional)

FICID (81, O1) « + v v oo o e e e e

Two Fields (83, 93)
Field (C1, D1)
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7.2.3.8 Read Two Fields (C3, D3) ... .. . 40
7.2.4 Special data controls - Step Head (90) . ... ... .. .. 40
7.3 Variable Block Data Controls (optional) .. .......... .. 41
7.3.1 Variable block data control cOding . ... ... . 41
7.3.2 Format Home Field (AQ) . ... .o 41
7.3.3 Format Header Field (Al) ... ... 41
7.3.4 Format Data Field (A2) . ... 42
7.3.5 Format Data Field — Short SKip (A3) . ... ... . 42
7.3.6 Format Skip from Index (Ad) .. ... 42
7.3.7 Format SKIp (AS) ..o 42
7.3.8 Write Home Field (A8) ... ... . 42
7.3.9 Write Header Field (A9) ... ... . 43
73.10 Write Data Field (AAy O O O O OO O O O O .. 43
7.3.11 Write Data Field - Short Skip (AB) .. ... i N 43
7312 Defect SKIip (AC) . oo e 43
7.3.13 Read Home Field (EO) ........ ... . . i N 43
7.3.14 Read Hegder Ficld (E1) ........ .. e B 43
7315 Read Dafa Field (E2) ... ... .. . i T 44
7.3.16 Read Dafa Field — Short Skip (E3) .. ... .. . @t 44
S Status . ... o 45
81 Slave Status|. .. ... .. e 45
8.1.1 Successful{Information Transfer . ........ ... .. .. . . . . N 45
8.1.2 Bus Parity|Error ...... ... .. T 45
813 Odd Octef Transfer ... ... .. N 45
8.1.4 Time-Depgndent Operation ... ... oo oo 45
8.1.5 Operation|Ending Status . .......... .. . i m ] 46
81.5.1 Data Ex¢eptions . . ........ ... N 46
81511 Missed[AM ... o A 46
8.1.5.1.2 Missed|Sync Byte . .. ..o N e 46
8.1.5.1.3 ECC Hrror (optional) . ... . . o 46
8.1.5.1.4 Verify Header Miscompare .. ........ ... ..ol e 46
8.1.5.2 Unsolicifed Exception . ........ ... ... .0 i 46
8.1.5.3 Operatign Exception . ............ ... .2 i 46
82 Status Resppnse .. ... 46
8.2.1 Exception|Status Octet (octet 0) ... ... %5 oo e 48
8.2.1.1 Status Response (octet O bit 7) ... N oo e 48
8.2.1.2 Unsolicifed Exception (0Ctet O biLOYNT . .« oot e 48
8.2.1.3 Bus Conftrol Exception (0ctet O bItd) . ... ... 48
8.2.1.4 Read Faplt (octet O bit 4) . 8. oot e 48
8.2.1.5 Write Fgult (octet O bit B) /. oo e 48
8.2.1.6 Seek Fault (octet O bit 2) 7 .o e 48
8.2.1.7 Spindle Fault (octet OBitT) ... ... e 48
8.2.1.8 Execution Fault (0etetO bit 0) .. ... . e 48
8.2.2 Unsolicitefl ExceptfomStatus (OCICL 1) ... el 48
8.2.2.1 Reset Complete~(OCtet 1 bit 7) ... e 48
8.2.2.2 Alternatg Port Priority Select (octet 1 bit 6) . ... ... . e 48
8.2.2.3 AlternatpPOrt Format Change (octet 1 bit5) ... ... ] 49
8.2.2.4 AlternatcPoTT FOIMatr COMPITIC {OCIC T DI &) - - o s e s s s e 49
8.2.2.5 Reserved for future use (octet 1 bit 3) ..o 49
8.2.2.6 Not Ready Transition (octet 1 bit 2) .. ... .. 49
8.2.2.7 Ready Transition (octet T hit 1) ... 49
8.2.2.8 Media Change (octet 1 hit 0) .. ... 49
8.2.3 Bus Control Exception Status (OCLEL 2) .. ..o vt e 49
8.2.3.1 Invalid Bus Control (OCtet 2 it 7) . ..o 49
8.2.3.2 Invalid Parameter (Octet 2 Dit 6) . ... it 49
8.2.3.3 Unsupported Bus Control or Function Code (0Clet 2bit5) ..ot 49
8.2.3.4 Bus Control or Function Code Context (octet 2bit4) .. ... ... 49
8.2.3.5 Data Control Late (octet 2 bit 3) . ... oo 49
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8.2.3.6 Reserved for future use (OCtEt 2 DIt 2) .. ... oo
8.2.3.7 Reserved for future use (OCtet 2 bit 1) ... ...
8.2.3.8 Reserved for future use (octet 2 bit 0) ... ...
8.2.4 Slave Exception Status (OCIEL 3) ... ..o e
8.2.4.1 Speed Fault (0Ctet 3 DILT) ..o
8.2.4.2 Off Cylinder Fault (0Ctet 3 DIL6) . .. ... e
8.2.4.3 Head Select Fault (0Ctet 3 bit 5) ... .o
8.2.4.4 Reserved for future use (Octet 3 bit 4) .. ... .o
8.2.4.5 Reserved for future use (octet 3 bit 3) ... ..o e
8.2.4.6 Voltage Fault (OCtet 3 DIt 2) . ... o e
8.2.4.7 Logic Temperature Fault (octet 3 bit 1) ... ... .
8.2.4.8 Actuator Temperature Fault (octet 3bit 0) ... oo

8.2.5 Slave Exception-Status{octet4)

r \ /7
8.2.5.1 Write[Protect Fault (octet 4 bit 7) . ... ... . N
8.2.5.2 Write[Current Fault (octet 4 bit 6) ... ..o e
8.2.53 Write[Transition Fault (octet 4 bit5) ... ... N
8.2.5.4 Head Pffset Fault (octet 4 bit4) . ... .
8.2.5.5 Data $trobe Fault (octet 4 bit 3) ... ... i
8.2.5.6 Reseryed for future use (octet 4 bit2) .. ... D e
8.2.5.7 Reseryed for future use (octet 4 bit 1) ... ... ST
8.2.5.8 Reseryed for future use (octet 4 bit 0) . ... ...
8.2.6 Vendor|unique status (octet Sbits 7-0) ... ... s
8.2.7 Vendor|unique status (0CLet 6 bits 7-0) ... ..o O
8.2.8 Vendor(|unique status (octet 7bits 7-0) .. ... AT

8.3 Extended|Status Response
8.3.1 Interfacp Flags (octet 0)

8.3.1.1 Extengled Status (octet Obit 7) .. ... e
8.3.1.2 Port Number (octet Obit 6) ... ... i L ON e
8.3.1.3 Alterrjate Port Enabled (octet O bit 5) ... ... e
8.3.1.4 Reserye Active (octet Obitd) ... D e
8.3.1.5 Comnjand Complete Intcrrupt Enabled (octet O big8) ... ..o
8.3.1.6 RPS Interrupt Enabled (octet O bit 2) ... .. s\ e
8.3.1.7 Status|Pending Interrupt Enabled (octet O bitd) ... ...
8.3.1.8 Formgt Specification Present (octet O bit ). . ... oo
8.3.2 Data Recovery Flags (octet 1) ... oo 0 e

8.3.2.1 Offseq Direction (octet

ITbit7) ... s e

8.3.2.2 Offse MSB (octet 1 bit 6) ... .. N oo
8.3.23 Offsef LSB (octet T bit 5) .. N [
8.3.2.4 Early Strobe (octet 1 bit 4) . 5. o e
8.3.2.5 Late §trobe (octet T hit 3) S oo oot e
8.3.2.6 Reserped for future use fOCIet 1 bit 2) ... ... e
8.3.2.7 Headdr Ficld ECC/CRC Enable (octet 1bit 1) ...
8.3.2.8 Data Field ECC/CRE Enable (octet 1bit 0) ..o
8.3.3 Slave Cpntrol FIag)(oCtet 2) .. ... e
8.3.3.1 Write[Protecte@OCtet 2 bit 7) .o e
8.3.3.2 Spindle PowersOn (OCIEt 2 DIl 6) . ..ottt
8.3.3.3 Lock [Capriage (octet 2 bit S) ... e
8.3.3.4 Load Heads (octet 2bitd) ..o o

8.3.3.5 Reserved I0T TUTUTC USC (OCICL Z DIT 3) - - - - - -+« - r s r i i e
8.3.3.6 Reserved for future use (OCICL 2 bit 2) ..o
8.3.3.7 Reserved for future use (OCtCt 2 bit 1) . ..o oo
8.3.3.8 Reserved for futurc use (0Ctet 2 bit 0) ... oot

8.3.4 Slave Status (octet 3) ..
8.3.4.1 Speed (octet 3 bit 7) .

8.3.4.2 On Cylinder (OCtet 3 DIt 6) . . o oottt
8.3.4.3 Reserved for future use (octet 3 it S) ...
8.3.4.4 Reserved for future use (Octet 3 bitd) .. ...
8.3.4.5 Reserved for future use (octet 3 bit 3) .. .. .o
8.3.4.6 Reserved for future use (0Ctet 3 DIL2) .. oot
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8.3.4.7 Head Disk Assembly (HDA) Ready (octet 3 bit 1)
8.3.4.8 Media Present (octet 3 bit 0)
8.3.5 Slave Alarms (octet 4)

8.3.5.1
83.5.2
83.5.3
8.3.54
8.3.5.5
8.3.5.6
8.3.5.7
8.3.5.8

Voltage

8.3.7 Vendor u

Reserved for future use (octet 4 bit 7)
Reserved for future use (octet 4 bit 6)
Illegal Head Select (octet 4 bit 5)
Reserved for future use (octet 4 bit 4)
Reserved for future use (octet 4 bit 3)

Range Error (octet 4 bit 2)

nigue extended status (octet 6 bits 7-0) . . . .

Logic Over Temperature (octet 4 bit 1)
Actuator Over Temperature (octet 4 bit 0)
8.3.6 Vendor unique extended status (octet 5 bits 7-0)

8.3.8 Vendor u

Annex A . ...

Defect Map
A.1 Location .
A.2 Contents .
A.3 Formats . .
A.3.1 Defects .
A.3.1.1 Track D
A.3.1.2 Sector
A3.2 Maps ..
A.4 Map Proteqg
AS CRC ....

Annex B ...

Bibliography
B.1 Informativ
B.2 Equivalent

Annex C .
Storage of H

Annex D ...
RPS Option

Figures

Figure A.1 — Al
Figure D.1 — R
Figure D.2 = R
Figure D.3 — R

hique extended status (octet 7 bits 7-0)
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Foreword

ISO (the Internati
Electrotechnical Commission) form the specialized system for worldwide standardiz-
ation. National boflies that are members of ISO or IEC participate in the development
of International Sfandards through technical committees established by the respective
organization to deql with particular fields of technical activity. ISO and IEC technical
committees collab¢rate in fields of mutual interest. Other international organizations,
governmental and hon-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. Draft International Standards adopted by the joint
technical committg¢e are circulated to national bodies for voting. Publication as an
International Standlard requires approval by at least 75 % of the national bodies casting
a vote.

International Stanflard ISO/IEC 9318-2 was prepared by Joint Technical Committee
ISO/IEC JTC 1, Information technology.

ISO/IEC 9318 copsists of the following parts, under the general-title Information
technology — Intdlligent Peripheral Interface:

—  Part 1: PRysical level

—  Part 2: Dgvice specific command set for magnetic disk drives

— Part 3: Deqvice generic command set for magnetic and optical disk drives
— Part 4: Dqvice generic command set for_magnetic tape drives

Annex A forms an|integral part of this partrof ISO/IEC 9318. Annexes B, C and D are
for information only.

X Device specilic command set for magnetic disk drives
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Introduction

This part of ISO/IEC 9318 does not replace any existing standard, but it does complement other Int€Hjgent Periphera

Interface (IP]

This part of IBO/IEC 9318 provides a definition of the device specific interface portion of a scri¢sof stan
Intelligent Pefipheral Interface (IP1) ISO/IEC 9318, a high performance, general-purpose paraliel peripherd
part of ISO/IEC 9318, responds to an industry market need (expressed both by users and™manufacturg
increasing cogts in hosts associated with changes in peripherals.

standards (see clause 2).

Device specific command set for magnetic disk drives
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INTERNATIONAL STANDARD

ISO/IEC 9318-2 : 1990 (E)

Information technology — Intelligent Peripheral Interface

Part 2:
Device

1 Scope

This part of

9318-1 for ¢y

The physical
with ISO/IE
and receiver

The purpose

permits the

This part of

Interface (1P

This part of

Pcripheral Iy

The intent o
a "function

communicat
specific com

To accomply

utilizing a ¢

Dev
Phys
Tim|

specific command set for magnetic disk drives

[SO/IEC 9318 describes the Logical Level 2 (device level) Interface\for" disk drives. Sce cla
planation of the levels.

clectrical, and configuration characteristics and the transmis$ion protocol of this interface ¢
C 9318-1. The interface is capable of handling data ratesdrom 0 to at least 10 Moctets/s, dep
classes.

of this part of ISO/IEC 9318 is to facilitate the dévelopment and utilization of a device levg
nterconnection of disk slave peripherals to a controller.

ISO/IEC 9318 does not replace any cxisting'standard, but it does complement other Intel
I) standards (scc clause 2).

SO/TEC 9318 provides a definition-of the device specific portion of a family of standards call
wterface (IPI), a high performance; gencral-purpose parallel peripheral interface.

[ the 1PI is to isolate the fost'(CPU), both hardware and software, from changes in periphg
peneric” command set 1o allow the connection of multiple types of peripherals (disks
ons). To smooth thettansition from the current methods to the generic approach, the IPI
mand sets, such as(this one, to aid in bridging the gap between the two approachces.

Sh this set ofgeals, the design of the IPI includes device-specific and device-genceric con
mmon physieal bus. The device-specific command sct provides:

ce-oriented control;
icgl Data Addressing;
ing Critical Opcrations;

se 6 of ISO/IEC

re in accordance
cnding on driver

[ interface which

igent Peripheral

bd the Intelligent

rals by providing
printers, tapcs,
upports device--

mand scts, both

Lower Device Cost.

The device-generic command set provides a higher level of functionality and portability. It includes:

Hos

- Tim

t/Device Independence;

Logical Data Addressing;

ing Independence;

Command Qucuing Capability.

A system is not restricted to the use of one level of command set or the other. It is possible that both levels of command
sets will be utilized with a given system’s architecture to balance such paramcters as system performance, cost, and

Device specific

command set for magnetic disk drives
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peripheral availability. It is also possible for the host to provide for migration from device-specific to device-generic levels
while still retaining the same physical interface.

2 Device specific command set for magnetic disk drives


https://iecnorm.com/api/?name=05fdb089989e6d52a4ce16f7d4fdbcc7

ISO/IEC 9318-2 : 1990 (E)

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO/IEC 9318. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO/IEC 9318 are encouraged to investigate the possibility of applying the
most recent editions of the standards listed below. Members of IEC and ISO maintain registers of currently valid Inter-
national Standards.

ISO 646:1983, Information processing - ISO 7-bit coded character set for information interchange.

ISO/IEC 931B-1:—V Information technology - Intelligent Peripheral Interface
Part 1: Physical Level

1) To be published.

Device specific command set for magnetic disk drives 3
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3 Definitions and conventions

3.1 Definitions

For the purpose

of this part of ISO/IEC 9318, the following definitions apply:

3.1.1 Bus Control: The physical-level octet placed on BUS A by the master during the Bus Control sequence. It is used
to define the bus configuration and information type for the subsequent Information Transfer. The threc Bus Control types
are: Command Control, Response Control, and Data Control.

3.1.2 Bus Exchalnge: The Bus Control sequence (initiated by the master) and the Ending Status sequence

the slave), which

3.1.3 Busy: Bus
Physical Interfac

3.1.4 Command:

information con

3.1.5 Command
to the slave duri

3.1.6 Data Con
Transfer, and sp

3.1.7 Defect Map: A list of the defects recorded by the drive manufacturer on the slave,

3.1.8 Format Sp

3.1.9 Informatid
Exchange.

3.1.10 Level 2:

under its control.

3.1.11 Level 3: 4
to the device.

3.1.12 Logical 1

3.1.13 Master St
Transfer.

3.1.14 paramete

are used to frame an Information Transfer.

y indicates that the slave is unable to respond to the master’s request and maybe reported
e (Selection Sequence) or at the Logical Interface (Ending Status Sequence):

The information transferred from the master to the slave following'a Command (
ains command-specific parameters.

Control: A Bus Control that specifies that command informagion/is to be transferred frot
g the Information Transfer and identifies the command type:

frol: A Bus Control that specifics that data information is to be transferred during the

pcifies various data transfer requirements, including the)orientation of the data on the disK.

ecification:  An ordered list of parameters tha¥specify the format of the tracks and sectors

n Transfer: The Physical Intcerface trapsfer of commands, responses, and data that are fran

A device-level-protocol interface in which the master is aware of the specilic characteristics

\n intelligent interface oriented to the generic characteristics of devices, but not the character

nterface: All operations above the Physical Interface.

atus: Thestatus placed on BUS A by the master during the Ending Status sequence after the

: he’information octets transferred after a Command or Response Bus Control. Commang

(initiated by

at cither the

ontrol. The

1 the master

Information

on the disk.

ed by a Bus

bf the device

istics unique

Information

parameters

further define a

ommand or contain specific information abont a command snch as head number cvlinder
Y

umber, ctc.

Response parameters contain information on the state of the slave, such as status, current head, current cylinder, cle.

3.1.15

3.1.16

3.1.17

contains parameters specific to the response type.

Physical Interface: The mechanical, clectrical, and bus protocol characteristics specified in ISO/IEC 9318.
physical sector: This term refers to the sectors identified by the disk drive, relative to index, with zero as the first.

response: The information transferred from the slave to the master following a Response Control. The information

Device specific command set for magnetic disk drives
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3.1.18 Response Control: A Bus Control which specifies that information about a response type is to be transferred (rom
the slave to the master during the Information Transfer and identifies the type of response.

3.1.19 RPS: This is an abbreviation for Rotational Position Sensing, a means for the slave to notify the master of the
relative head position with respect to index.

3.1.20 RPS Pulse: The time defined by the master on Load Position and Load RPS Target Sector Address commands
during which the Class 2 RPS Interrupt shall be asserted. :

3.1.21 Slave Status: The status placed on the BUS B by the slave during the Ending Status sequence aflter an Information

Transfer.

3.1.22 status

at contains the

exception std

3.1.23 Targg
Target Secto

3.2 Conve

Certain term
with other

response: The status supplied to the master when executing a Read Status Response 1
tus bits.

t Sector: The physical scctor designated by the master during the Load Position somma
r Address command using the RPS Target Sector Address parameter.

ntions

s used hercin are the proper names of signals. These are printed inuppercase to avoid p
scs of the same words (e.g., ATTENTION IN). Any lowercaseus€s of these words |

American-Epglish meaning.

A number of
of cach word
Response). 4

in uppercasc and the rest lowercase (c.g., In, Out, Selcetive' Reset, Bi-directional, Bus Co
Any lowercase uses of these words have the normal American-English mcaning.

nd or Load RPS

ssible confusion
ave the normal

conditions, sequence parameters, events, English text, states®or similar terms are printed wifth the first letter

1trol, Operation

Device specific command set for magnetic disk drives
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4 General description

4.1 Application environment

The master (controller) provides control of one to eight slaves (disk drives) with a device level set of commands and data
transfers. The master and slave of a level 2 environment are the slave and facility of a level 3 environment. There are no

facilities in the 1

evel 2 environment.

4.2 Logical Interface characteristics

4.2.1 Slave Con

Control of a sla

response, and da

data type. The C

codes specify thd

sector and their

4.2.2 Informatign transfer

The interface us¢

Commands and
423

The master read:

addresses or octg
and skip operatiqg

(CRC).

4.2.4 Format Cq

The organizatio]

mutually derived
of each field, an

4.3 Responsil

4.3.1 Master
The master perf
Data bu

Data m3
Header

Data trans

rol

e is exerted by the master through the Bus Controls that initiate the Bus Exghanges fc
[ta transfers. The Bus Controls incorporate coding that identifies the particularcommand,
mmand Control codes specify the command type being sent 10 the slave, whebeas the Respe

response to be read from the slave. The Data Control codes specify the-@peration on fic
prientation with respect 1o the start of a sector.

s the Double Octet mode to transfer 16-bit information. Data is.transferred in the Data Stred
Response are transferred in the Interlocked mode.

fers

and writes on the disk by issuing Data Controls while staying oriented with the rotation of
t counts are involved with the Data Controls. Qperations are on wholce ficlds and include fiel
ns. Field sizes include any master-managed Errfor Correcting Codes (ECC) and Cyclic Redun
ntrol

of sectors and the number of sectors per track is controlled by a Format Specification, w

by both the slave and the master. This specification dictates the number of fields per secto)
| the number of sectors perjtrack.

bility

rms thedollowing functions:

[fering;

r command,
response, or
nse Control
ds of a disk

ming modc;

the disk. No
I read, write,
dancy Codcs

hich may be
r, the length

nagement — Interleaving;

I1aIla ECIIICIIL,

Defect management — defect skipping, revectoring, spare sectors;
Error detection and/or correction — Retries, ECC, CRC;
Command generation.

Device specific command set for magnetic disk drives


https://iecnorm.com/api/?name=05fdb089989e6d52a4ce16f7d4fdbcc7

4.3.2 Slave

The slave pe

ISO/IEC 9318-2 : 1990 (E)

rforms the following functions:

- Sectoring — Hard, soft, or both; variable or fixed;
- Formatting — Multiple fields, variable or fixed;

- Gap

management — Phase Lock Oscillator (PLO), pads, interfield gaps, write-rcad recovery,

- Read Gate and Write Gate control;

- Phase Lock Oscillator (PLO), bit, and octet synchronization and pattern writing;
- Header verification for write (Format 1 only);

- Command execution,;

- Response generation;

- Error-detection-and/or correction-{optional):
. A § VAl

- Dual| port (optional).

S Physic

The Physical
sub clauses.

5.1 Information transfer
5.1.1 Octet Mode

All Informaton Transfers (Commands, Responses, and Data) 4r¢ transmitted in the double octet

Even-numbe
BUS A'is co

For Commangd and Response information, bit 7 of ansoctet is the most significant bit (MSB) and b

significant bi

nl Interface Considerations

[nterface is used as defined in ISO/IEC 9318-1, with the interpretations andtadditions defined

ed octets are transmitted on BUS A and odd-numbeted octets are transmitted on BUS B;
psidered as being transmitted before the octet onnBUS B.

(LSB). The most significant octets are transferred first in multioctet numeric parameters

For data infopmation, there is no definition of significance to the ordering of bits or octets. The order in

are read is the same as that in which they are written.
Bit 7 on BU$ A is the first recorded bit;owthe disk.

5.1.2 Transfpr Mode

Command/R¢sponse information s always transferred in the Interlocked mode. Data information is alwy

the Data Str¢aming mode. The/transfer modes cannot be changed.

The Request|Transfer,Settings octet response reflects capabilities and scttings of command/ response tra

Octet and Inferlocked-modes.

5.1.3 Termirration of transfers

in the following

(16-bit) mode.
.¢., the octet on

it O is the lcast

vhich the octets

ys transferred in

hsfers in Double

The Information Transfer sequence may be terminated by either the slave or master.

5.1.4 Data streaming

Data streaming enables high transfer rates over long cables and is well suited to data transfers by synchronous disk. This
is accomplished by not interlocking the SYNC IN and SYNC OUT, which climinates a round-trip transmission dclay.

Data streaming shall be used for data transfers as defined in ISO/IEC 9318-1, with the following interpretations:

- The SYNC IN pulses occur at the data rate of the disk and are gencrated at the rate of onc per double octet.

Device specific command set for magnetic disk drives
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- The nominal duty cycle of the SYNC IN is 50%.

- Upon recognizing a SYNC IN, the master returns a SYNC OUT after a delay not exceeding one double octet time

at the maximum cable length measured at the slave connector.

During data output transfers, the slave shall prefetch data by initiating the SYNC IN pulses n octet times prior to the
writing of the first data octet on the disk in order to account for transmission and master delays.

The value of n is dependent on master, slave, and transmission delays and the data rate of the slave. The slave shall require
at least an n octet first in, first out (FIFO) buffer to account for delays less than maximum (1 octet times). If data is not
available in the slave when it must be written on the disk, a data underrun condition exists, the transfer is terminated and
the Successful Information Transfer bit in the Slave Status octet may be set to zero.

Drives that support ECC/CRC and have that feature enabled shall complete the sector and write uncorrectable ECC/CRC

if a data underr

5.2 Bus Octgd

un condition occurs during a disk write.

The bus octets defined in ISO/IEC 9318-1 shall be used as described, with the additions described in this spb clause. All

valid state trans

5.2.1 Unsuppoy

The following bus octets are not supported:

- Facility]
- Reques
- Bus Ac

5.2.2 Bus Control Octet

The Bus Contrd
in bits 5-0.

Bit Descrip

7 0 = Of
1 = D4
6 0 = Inf
1 = Inf
5-0 Encodgq

5.2.3 Master S

If the Master St
not clear the p{

itions shall be implemented by the slave.

ted Bus Octets

Selection. Slave does not acknowledge selection;
t Facility Interrupts. Slave does not acknowledge request for facility interrupts;.
knowledge. Slave transmits zeroes on BUS B.

eration Command/Operation Response

ormation Out

ormation In

d Bus Control

Command and Résponse Controls; see 7.1
Data Controls;(see 7.2 and 7.3.

1 octets define the direction and type of inforfiation transfer in bits 7-6 and the command tp be executed

htus O¢tet indicates an unsuccessful information transfer following a Read Status Response, [he slave shall
nding-Status Response conditions.

| @

(Y e NN |

-0 0

Description

Successful Information Transfer
Bus Parity Error

Device specific command set for magnetic disk drives
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5.2.4 Slave Status Octet

The Slave Status provides information to the master on the results of the preceding Information Transfer in bits 7-5 and
the command in bits 4-0 and 6. See 8.1 for further details on the Slave Status octet.

| @

Odd

W s NN

0

5.2.5 Requey

The organiza

Description

Successful Information Transfer
Bus Parity Error

Octet Transfer

Time-Dependent Operation
Encoded Operation Ending Status

t Interrupts Octet

[ion of the Request Interrupt Octet is as follows:

Bit Desdription

7 0

6 Report Busy Status: All slaves that are Busy shall place their bit- significant ,Address Octet R¢sponse on BUS
B.

5 Repgrt Ready Status: All slaves that are Ready shall place their bit-signi{fcant Address Octet R¢sponse on BUS
B.

4 Master Power Fail Alert: The master is informing the slaves thatdt'has detected that power is fafiling. The slaves
shallf acknowledge by placing their bit-significant Address OctCf*Response on BUS B after fhey have taken
apprppriate action to permit a graceful termination of activity.

3 Pow¢r On Status Request: All slaves with power on (buiynot necessarily rcady) shall place thir bit-significant
Addgess Octet Response on BUS B.

2 Statys Pending Interrupt: Slaves with Class 3 Interrupt pending shall respond by placing thejr bit-significant
Addgess Octet Response on BUS B.

1 RPS|Interrupt: Slaves with Class 2 Interrupt pepding shall respond by placing their bit-significar{t Address Octet
Resflonse on BUS B.

0 Command Completion Interrupt: Slaves owith Class 1 Interrupt pending shall respond by placing their

bit-s

The slave shd

5.2.5.1 Type

The slave asq

of a Request

5.2.5.1.1 Cly

This interrup
Status follow

Position co

gnificant Address Octet Response on BUS B.
1l respond to a Request Interrupt Octet with a bit-significant Address Octet Response (d¢
5 of Interrupts

erts three interrupt-glasses defined in ISO/IEC 9318-1. The asscrtion of interrupt bit settiy
Interrupts or Request Slave Interrupts sequence shall not be disabled by the Load Slave §

ss 1 Command Completion Interrupt

t is asserted when a command is completed successfully and the Time-Dependent Operatiof

ing, (he'transfer of the command was set. The Command Completion Interrupt is not ass
mand

{ined in 5.2.6).

gs upon receipt
Functions.

bit of the Slave
rted for a Load
parameter. The

if the RPS Interrupt is to be asserted becau

sc of a valid RPS Targct Scctor Address

Slave accepts any Bus Control;
Slave is reset with a Selective Reset octet from this port with bit 1 (Reset Logical) set;
Slave is reset with a Selective Reset from cither port with bit 2 (Resct Slave) set.
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5.2.5.1.2 Class

2 RPS Interrupt

This interrupt is asserted on each disk revolution during the time specified by the Load Position command or Load RPS
Target Sector Address command. The assertion of the RPS Interrupt shall be disabled by any of the following:

- Setting

X'FFFF as the RPS Target Sector Address parameter;

- Slave accepts a Data Control;
- Slave accepts a Load Format Specification;

- Slave is

reset while in neutral with a Selective Reset from either port with bit 1 (Reset Logical) set. If switched

to the alternate port the assertion of the RPS Interrupt shall not be affected;
- Slave is reset with a Selective Reset from either port with bit 2 (Reset Slave) set.

5.2.5.1.3 Class

3 Status Pending Interrupt

This interrupt if asserted when there is a status exception in the Status Response that must be reporfed 1 thce master.

The assertion of Status Pending Interrupt is disabled by any of the following:

- Read S

- Slave is|reset with a Selective Reset Octet from this port with bit 1 (Reset Logical) sef;
- Slave is|reset with a Selective Reset Octet from ecither port with bit 2 (Reset Slave)“sct.

5.2.6 Address (ctet Response

The slave shall
following organ

Slave 7
Slave 6
Slave 5
Slave 4
Slave 3
Slave 2
Slave 1
Slave 0

o»—awwp-mox\xl o
=

5.2.7 Selective

Descripfion

atus Response with a Successful Information Transfer bit set in Master Status;

respond to a Request Interrupt Octet or Selection Octet with@i-Address Oclet Responsq that has the
zation:

Reset Octet

The receipt of this octet causes a Seleetive Reset of the type defined in bits 3-0. The following Reset Controls are defined:

Bit Descrigtion

7 Indicatgs Selective-Reset Octet

6-4 Slave agldress

3 Slave Release. The slave shall release its interface drivers in the same manner as it would upon
recognition of the MAINT state. The drivers are to remain releasqd on the port
over which the Reset was received until recognition of another Reeset with this
‘Uil L;bdlbd.

2 Reset Slave The slave shall be reset in the same way as when power on.

1 Reset Logical Interface The Logical Interface for the port shall be reset. The slave’s common resources
that are not switched to the alternate port shall be reset. The Format Specifica-
tion is not affected.

0 Reset Physical Interface The Physical Interface for the port shall be reset.

10 Device specific command set for magnetic disk drives
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§.2.8 Selection Octet

The Selection Octet bits 6-4 specify the slave address. Bits 3-1 are not supported and shall be set to zero. If bit 0, Priority
Select, is set, the slave shall cease any operations with the alternate port, cancel any reserve on the alternate port, and
attempt to honor selection from the selecting port.

Bit Description
70

6-4 Slave Address
3-1 0

0 Priority Select

5.2.9 Requept Transfer Settings Octet

The slave shpll respond with a Transfer Settings Octet when it receives a Request Transfer Segtings Octet that has the
following organization:

Bit Des¢ription

7 1
6-4 Slave Address
3-0 0

5.2.10 Slave Transfer Settings Octet

The slave shll respond to a Request Transfer Settings Octet from the'master with a Transfer Settings (yctet that has the
following organization:

Bit Desgription

7 0 =|Transfer Settings Octet

6 0/1 & Maintenance Mode 1/2

5 1 =|Double Octet Mode

4 0 =|Interlocked Transfer

3 0 =|Slave is not capable of Data Streaming transfers

2 1 =|Slave is capable of Interlocked, transfers

1 1 =|Slave is capable of transferrifig'in Double Octet Mode

0 0 =[Slave is not capable of trfansferring in Single Octet Mode

The transferfsettings reported are-those reflecting the capabilities and settings for the slave during Command/Responses
Information [Transfers.

5.2.11 Requlest Slave Interrupts Octet

The slave shall respend/with a Slave Interrupts Octet when it receives a Request Slave Interrupts Octet. [The organization
of a Requesy Slaye {nterrupts Octet shall be as follows:

Bit Destription
7 1

6-4 Slave address
3 1

2-0 0

Device specific command set for magnetic disk drives 11
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5.2.12 Slave Interrupts Octet

The slave shall respond with a Slave Interrupts Octet when it receives a Request Slave Interrupts Octet. The organization
of the Slave Interrupts Octet shall be as follows:

Bit Description

7 Reserved, set to zero.

6 Busy: Busy is an indication that the slave is unable to respond by the master’s request; i.e., it is currently executing
a Bus Control (previously issued from this port or the alternate port), or is reserved by the alternate port.

5 Ready: Ready is an indication that the slave is operational and able to accept any supported Command or Data
Bus Control code that is in context.

4 Reserved, set to zero

3 Priority |Selected: This bit shall be set when a successful Priority Select has occurred during seldction of the
alternat¢ port. This bit shall be reset at the end of the Request Slave Interrupts sequence duting which it was
reported.

2 Status Pending Interrupt: This interrupt shall be asserted when there is a status exception|to be reported in the
Status Response.

1 RPS Int¢rrupt: This interrupt shall be asserted during the time on each disk revolution_that the RPS Pulsc is valid
(the datg heads are in the requested area defined by the RPS Target Sector Addréss and optional pprameters, if
any).

0 Command Completion Interrupt: This interrupt shall be asserted when a comfnand, previously transferred with

the Time-Dependent Operation bit set in the Slave Status octet is completed successfully. The Command
Complefion Interrupt is not asserted on a Load Position command @at“includes a valid RPS Thrget Scctor
Address|parameter.

5.3 ATTENTI]ON IN signal

The ATTENTIOQN IN signal shall be asserted by an unselected skave when the RPS, Command Completipn or Status
Pending Interrupts are asserted, or if the slave is enabled to asset/ATTENTION IN upon "No Longer Busy" (a Busy (o
Not Busy conditjon occurs). See 5.2.5.1 for a description of iriterrupts.

The Load Slavq Function command provides for enabling and disabling the individual interrupts {rqm asserting
ATTENTION IN, on a port basis.

All ATTENTION IN assertions shall be cnabled“upon power-on Reset or Selective Reset (Reset Slave) exeept for "No
Longer Busy".
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6 Slave Functions

6.1 Disk Format

There are three possible disk formats: Format 1 Sector Mode 1, Format 1 Sector Mode 2, and Format 2. At least one

format shall

be supported.

6.1.1 Format 1 - Fixed Block Format

The fixed bl
and organizd
format allow

Sec
Sec

prog
The start of
6.1.1.1 Fixe

A slave in th
index mark §
6.1.1.2 Fixe
A slave in th
by the Fixed
Scctor Mark
6.1.2 Formd

The variablg
Each sector

A slave opel
format depd
operation.

6.1.3 Form4

The slave sh
requirement

b

CRTOTMAT alfows 10T a Stave 10 be formatted With @ variabic mumber of {dentical SCCrors per
tion of a fixed block sector shall be determined by the Fixed Block Format Specification
s the slave to operate in one of the following two sector modes:

r Mode 2. Every sector is of the same length and organization, but theUength and
rammable.

1 Block IHard Sector

¢ hard-sectored mode typically determines the start of cach séctor by counting the number ¢
it the beginning of a track. The number of sectors is specificd by the Fixed Block Format

1 Block Soft Sector
c soft-sectored mode uses Address Marks to matk-the start of each scctor. The number of s¢
Block Format Specification. Each track of the'slave shall be formatted with Address MarK
ing function.

t 2 — Variable Block Format

block format allows for a slave to-be [ormatted with a variable number of variable length
may have a different organizatjon.

ating with a variable block format uses Address Marks to mark the start of each scctor. T
nds on the controller\to determine the length and number of data ficlds in a sector du
t Control

h11 be responsible for format control. It shall be capable of performing the following functio
8 of thedppropriate Format Specification:

r Mode 1. Every sector is of the same length and organization, which is fixed, byithe slavg;

a fixed block sector may be determined by one of the methods described in 6.1.1.1 and 6.1,

rack. The length
The fixed block

’

organization is

1.2

f octets from the
Specilication.

ctors is specified
s by the Perform

ectors per track.

1¢ variable block
ring a disk write

s in meeting the

Det

Prmining the start of each sector on the track;

Acq

Device specific

Determining the start of each ficld within a sector;
Counting the number of octets in each field of a sector;
Activating Read Gate and Write Gate in accordance with the current Data Control and the Format Specification;

uiring PLO, bit, and octet synchronization on read operations;

Writing of PLO, bit, and octet synchronization patterns.

command set for magnetic disk drives
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6.2 Format S

pecification

The Format Specification is an ordered list of parameters that define for the slave how the tracks and sectors of the disk
are to be organized. It is transferred to the slave by the Load Format Specification control, and the master may retrieve
it by the Read Format Specification control. Both the master and the slave may establish the parameters during the

initialization of t

6.2.1 Format ini

he Format Specification.

tialization

The Format Specification is not initialized when the slave is powered on, unless the slave has a means of saving it. The
master may save the current Format Specifications and load them into the slave. (See annex C for description of storage
of Format Specifications).

A Format Specification with its Initialized bit reset is not complete and can not be used by the slave for faj

or data transfer.

A Format Specification shall be initialized by the following procedure:

a)
1
b)
I
6.2.2 Manufactu

The slave shall hg

Map. It shall be
effect until anot

Specification con

The format shall
header contents,
or field type of ¢

The master shall
the headers. Sect

The Manufacturg

the Format Type

The master reads an initialized Format Specification f¥om the slave to obtain the slave’s fixed

he master loads a Format Specification with its Initialized bit reset to invalidate the old s

any, and to condition the slave to start the initialization process. Theymaster provides
arameters that it is to contribute to the Format Specification. Parameters not specified by

hall be X’FFFF".
ternatively, the master loads a completely specified Format Spegification with the Initiali:

f the slave determines that there are missing or incorrect parameters, it sets the appropriat
Exception status bit.

alculated parameters, or both. The master shall cheek the Format Specification againstits r
nd adjust its own control to the specification,

rer’s Format Specification

ve a built-in Manufacturer’s Format Specification, which is used primarily to write and rea
nvoked by the Load Format Specification control with Bit 6 of the Flag Octet set, and sh
er Load Format Specification_control is accepted by the slave. It may be read by a R
frol when it is invoked.

provide for a header and onc or two data fields, each field not exceeding 1024 octets in
the CRC, and the E€Chare not specified. The format shall be organized to allow for eithey
ntrols. There shall be no sector interleaving.

be capable of.recCovering the data from data fields formatted with this specification, withot
prs shall bésead in their physical order from the Index.

r’s Format Specification may be a Fixed Block or Variable Block Format Specification as
Code:

mat control

becification,
any of the
the master

cd bit reset.

b Command

parameters,
quircments

the Defect

z:l:l remain in

cad Format

length. The
seclor type

t the usc of

ndicated by

Slaves that operate only in the Variable Block Format shall be capable of reporting the Manufacturer’s Default Format
in a Fixed Block format so that the master may determine the number of sectors per track, fields per scctor, and octets

per field.
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Block mode

A mode of operation whereby certain slaves, using the Fixed Block Read/Write bus control codes sct and Format
Specification, allow the master to operate on disk data sectors of a fixed organization.

This mode of operation is mutually exclusive with the Variable Block Mode described in 6.2.4.

6.2.3.1 Fixed Block Format Specification

The Fixed Block Format Specification allows for sectors of one or more fields, but all sectors shall have the same
organization. The Fixed Block Format Specification has the following format:

Octet  Bit

0-1

2

3
9
6
5
4
3
2
1
0

4-5

6-9

A-B

C-D

E-11

12-13

(n-5):(n-2)

(n-1):n
NO’

the 1

Description

Number of octets following: equals n - 1
Format type code: 1 = fixed block
Flag octet
Initialized (Format Specification Initialization complete)
Manufacturer’s Default Format Specification
Sector mode 2
Sector mode 1
Use soft sectoring
Use hard sectoring
Use field Data Controls
Use sector Data Controls
Number of sectors per track
Number of physical octets per sector
Number of beginning header octets to be skippedduring header verify
Number of fields per sector (m+1)
Number of octets per field 0 m=0
Master turnaround delay 0 m=0
Number of octets per field m
Master turnaround delay m

E —m equals the ficld number of the last field in a sector. Fields are numbered starting from zero. n is the octet
pst octet transferred.

6.2.3.1.1 Number of octets

This double
count.

octet parameter contdins the octet count for the Format Specilication. It does not include

6.2.3.1.2 Foarmat Type Code

This single-

a fixed block type and is organized as such.

6.2.3.1.3 Fl

ho Octet

ctet paramieter contains the format type code. If this parameter equals 1, then the Form4

number of

itsclf in the octet

t Specification is

This single-octet parameter contains the flag information for the Fixed Block Format Specification and indicates if the
Format Specification is initialized, if the Format Specification is a manufacturer’s default format or user’s format, which
sector mode is to be used, and what type of data controls the master intends 1o use with this format.

Device specific command set for magnetic disk drives
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6.2.3.1.4 Number of sectors per track

The number of sectors per track shall be determined by one of the following schemes:

In addition to the

Slave with a Fixed Sector: If the slave has a fixed length sector size, the slave enters this number in the Format
Specification every time it is read by the master;

Defined by the Master: If the master is to define the number of sectors per track, the master sets the number in

tha L + Q ificati ave i it 1 i e i3 > ”
the Format Specification every time it is transmitted to the slave. The master specifies as X’FFFE" at lcast one

of the remaining three quantities: the number of fields per sector, one or more field sizes, or one or more of the
Master Turnaround Delays. The slave computes the value of the unspecified quantity,

Calculated by the Slave: If the slave is to calculate the number of sectors that can be fitted on the track, the
master my then supply it with the number of fields, the field sizes, and the Master Turnaround, Delays. The
master stlecifies the number of sectors as X’FFFF. The slave then enters the number of sector$irn’the Format
Specification.

values that may be specified, the master has to take into consideration the number of slavg-controlled

overhead octets i

6.2.3.1.5 Number

The number of p
The number of p
sector number of

6.2.3.1.6 Number

This parameter s}

to be skipped in
Data Control.

6.2.3.1.7 Numbej

The number of fi
field in a sector i

6.2.3.1.8 Numbe}

The number of od
be computed by

the gaps.

of physical octets per sector

ysical octets per sector is typically computed by the slave anddswused by the master to de

of octets to be skipped during header verify

all be supplied by the master to specify the number 0f octets, starting {rom the beginning of

of fields per sector

b1ds per sector may be supplied by the master or set to X’F...F” and be computed by the slay
b usually the header identificationg

of octets per field

tets in each field may be supplied by the master based on system considerations or be set 1o
he slave. Master-managed ECC and CRC are considered as part of the ficld length for the

is not a valid valge for a specified field.

6.2.3.1.9 Master
The Master Turn

The Master Turn
Status sequence

Turnaround<Pelay

hraund Delay is the time, measured in octets, required by the master between fields to handlg
rom one Data Control and 1o initiate apother. It is measured at the slave, and therelg

nysical octets per sector may be supplied by the master or set to XW.F to be computed 1

a defect specified by the Defect Map. It may also be used to fufer the size of the ficld gapp

he transfer of data and the slave’s verification ofithe header during the exccution of a V¢

around-Delay can be supplied by the master or set to X’F..F" to be computed by the slavg

y the slave.
crmine the

D.

the headcr,

rify Header

. The first

X'F..F and
user. Zero

the Ending
rce includes

transmission delays, from the point in time when the slave terminates a transfer (drops SLAVE IN) until the next Data
Control is received at the slave. The actual gap used by the slave is the Master Turnaround Delay, increased to account
for its own delays including: read propagation delay, transfer termination time, Slave Status turnaround time, and Data
Control decoding.

The master shall provide this parameter for each of the fields. If no Data Control is to be sent to the slave after a ficld,
the parameter for that field may be zero. This parameter and the Ficld Size parameter arc repeated until every sector ficld

is defined.
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6.2.4 Variable Block Mode

A mode of operation whereby certain slaves, using an alternate Read/Write bus control code set and Format Specification
command, allow the master to write sectors with any number of data fields of any length, up to the track capacity of the
slave. This mode of operation is mutually exclusive with the Fixed Block Mode described in 6.2.1.

6.2.4.1 Variable Block Format Specification

Variable Block Mode uses the following Format Specification to define the track format.

Octet  Bit Description

0-1 Number of octets following: equals X’'16’

2 Format type code: 2 = variable block

3 Flag octet
7 Initialized (Format Specification Initialization complete)
6 Manufacturer’s Default Format Specification
5-0 Reserved, set to zero

4-5 Cell length in octets

6-7 RPS divisions per track

8-9 Index Mark Gap length in cells

A-B Home Field Data Segment length in cells

C-D Home Field Gap length in cells

E Home Field Skip length in cells

F Home Field retries

10-11 Header Field Data Segment length in cells

12-13 Header Field Gap length in cells

14-15 Data Field Gap Iength in cells

16-17 Defect Skip length in cells

6.2.4.1.1 Number of octets

This doublejoctet parameter contains the octet count for the Format Specification. It does not include Jtself in the octet
count.

6.2.4.1.2 Format Type code

This single-gctet parameter contains theformat type code. If this parameter cquals 2, then the Formaf Specification is
a variable blpck type and is organized,as ‘such.

6.2.4.1.3 Fldg Octet

This single-dctet parameter, coftains the flag information for the Variable Block Format Specification arfd indicates if the
Format Spegdification is ifiitialized, and if the Format Specification is a manufacturer’s default format o a user’s format.

6.2.4.1.4 Cell length

This double-joctet parameter defines the length of a Cell in octets. Most formatting elements are defined jn terms of Cells.
The Cell len iU < crminati b ic > Cable Del: he Master Turn-
around Delay).

o \

6.2.4.1.5 RPS Divisions per track
This double-octet parameter defines the number of RPS Divisions per track.

In the Variable Block Mode, RPS Divisions have no relationship with the location of the Data Fields and are only used
to cause the assertion of RPS Interrupts and to report the current head position for certain response bus controls.

Device specific command set for magnetic disk drives 17
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6.2.4.1.6 Index Mark Gap length

This double-octet parameter defines the length in cells of the gap following the Index Mark. This gap lies between the

Index Mark and t

£ 4
Ueieste

~3

1
Lo

he beginning of the Home Field.

This double-octet parameter defines the length in cells of the Home Field Data Segment. This field may be sct 10 zero
if the master wishes to have no Home Field.

6.2.4.1.8 Home F

ield Gap length

This double-octet parameter defines the iength in celis of the Home Field Gap. This gap shall be large enough 10 allow

for all re-comma
Header or Data F
cable configuratig
Zero.

6.2.4.1.9 Home F

. ; ic CEIg
eld that follows. This gap shall also account for head-position uncertainty due to head scattey
n signal delay difference. This field may be set to zero only if the Home Field Data Sggm(

eld Skip Length

This single-octet parameter defines the length in cells to be skipped, when a Home Field pead-fails, before ang

Field read is to b
6.2.4.1.10 Home

This single-octet
when performing

6.2.4.1.11 Heade
This double-octet
6.2.4.1.12 Headel

This double-octet

b attempted by the slave. This field may be set to zero.
[Field retries

arameter defines the number of automatic Home Field read retrics that the slave is expected
a Read Home Field operation. This field may be set tozero.

Field Data Segment length
parameter defines the length in cells of the Header Field Data Segment.
Field Gap length

parameter defines the Iength in cellsi@fthe Header Field Gap. This gap shall be large enou

for all re-command delays (e.g., master decision delay, cable delays) between the Header Ficld Data Segm

Header or Data F
cable configuratio

6.2.4.1.13 Data K

This double-octet]
to allow for all re|
any Header or D4
system cable conf]

6.2.4.1.14 Defect

This double-octet
larger Data Field

eld that follows. This gap shall alSo-account for head-position uncertainty duc to head scattey
n signal delay difference.

ield Gap length

tcommand delay$ (€.g., master decision delay, cable delays) between the Data Field Data S
ta Field that follows. This gap shall also account for head-position uncertainty due to head
guration signal delay difference.

Skip Segment length

parameter defines the length in cells of the Defect Skip Segment. This scgment is used in

nt and any
and system
nt is set to

ther Home

to perform

¢h 10 allow

nt and any
and system

parameter defineg the length in cells of the Data Field Gap segment. This gap shall be large enough

boment and
scatter and

hlace of the

Gap segment when ending certain write operations to allow for skipping over small defects. T

his segment

shall be large enough to allow for all re-command delays (e.g., master turnaround dclay, cable delays) between the Data
Field Data Segment and the following Data Field. This segment shall also account for head-position uncertainty due 10
head scatter and system cable configuration signal delay difference.

18

Device specific command set for magnetic disk drives


https://iecnorm.com/api/?name=05fdb089989e6d52a4ce16f7d4fdbcc7

ISO/IEC 9318-2 : 1990 (E)

6.3 Slave conditions

The manner in which a slave responds to a command shall be determined by its condition.

The condition of a slave is affected by its intrinsic as well as its operational characteristics. The conditions are:

- P-Available: The port is capable of responding on the Physical Interface;

- Not

P-Available: The port does not respond on the Physical Interface;

- Operational: The slave is capable of responding on the Physical Interface and executing commands;
- Ready: Ready is an indication that the slave is operational and able to accept any supported command or data
control code that is in context;
- Not Ready: The slave is not able to execute any supported command or data control code in context that requires
access to the drive Head Disk Assembly (HDA);

- Statps Pending: The slave has a Status Response for the master. The Status Pending Interrup

- Act]
Tim
- Res¢
com
unsy

Slaves provid
rupts sequen

An Operatlic
Request Tra

A Busy slav
depending o

- A physical level dual port switch shall indicate Busyduring Selection;

- Al
Busy

ve: The slave has accepted a command and has not yet generated the corresponding Shavq
b-Dependent Operation (TDO) bit reset nor asserted the Command Completion Interrupt
live: The slave has no command outstanding, but is capable of receiving one from the ma
t Slave: The slave is in an initialized condition when it has no cognizance of past.¢vents. Tk
b about as a result of an external reset by the master, an internal Initialization (e.g., p
ccessful internal recovery attempt from a severc slave crror.

e predictable status on their ability to process commands. This informétien is obtained via tl
ce (see table 1).

nal slave is able to respond to Master Reset, Selective Reset,"Request Interrupts, Request
hsfer Settings and any Bus Control Codes that arc in contexh

b may or may not be able to handle Selection, Desglection, Bus Control, and Ending

h how the optional dual port is implemented. For, éxample:

gical level dual port switch shall honor the.S¢léction, Deselection, and Bus Control sequen
in the Slave Status Octet of the Ending,Status sequence.

1S asserted;
Status with the

ster;
his condition can
ower-on), or an

¢ Request Inter-

Slave Interrupts,

btatus sequences

ccs, and indicate

Device specific
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Table 1 — Slave Conditions

Power |Ready| Busy Description

0 0 0 Nothing happening at the slave (Not P-Available)

0 1 1 Illegal condition

0 1 X Illegal Ccondition

1 0 0 The slave is Operational but Not Ready. It is able to
handle Selection, Deselection, Bus Control and Ending
Status Sequences. All Read/Write Data Controls and any
\.,uuuuaudllz\cbyuuac DUS bUlItLUlD that LC\.&U_;_LC thc \JL:LVC
Head Disk Assembly (HDA) to be accessed shall be
rejected with a Slave Status of Operation Exception, ‘Bus
Control out of Context.

1 1 0 The slave is operational and Ready. It is able 'to
handle Selection, Deselection, Bus Control and/Ending
status sequences, and Information Transfers,.in. context.

1 0 1 The Slave is Operational, Not Ready, and-Busy.

1 1 1 The Slave is Operational, Ready, and Bdsy.

6.4 Dual Port| (optional)

The optional dua
logical constructs
allegiance of the

6.4.1 Port Enabl
Ports may be indi
is made Not P-Ay
choice being imp
The orderly disab

if switched to the
of the interface.

The enabling of ¢

If a port is disab
Enabled. Howevd

The disabling of
shall cause any s¢

port consists of manual and programmed Enable/Disable controls for a port (static swilchj
for dynamically switching of the slave between twe_ports. The switching of a slave to a por
slave’s common resources (slave dependent) togthat port.

e/Disable

vidually enabled or disabled by command and by optional manual controls. When a port is
ailable on the Physical Interface. The disabling of a port may be cither orderly or destruct
ementation dependent. Both porfsJare enabled on power-on, if not disabled by manual md
ling of a port takes effectwhen the Physical Interface on that port is in the IDLE state an
port, is inactive. The destructive disabling of a port takes place immediately without regard

port takes effeet when the Physical Interface on that port is in the IDLE state.

led by command, changing a manual port switch from Disable to Enable shall cause the
r, the disabling of a port by a manual switch cannot be overridden by a command.

h pott,either by command or switch, shall cause any explicit or implicit reservation to be
licited status associated with the disabled port to be reset.

ng) and the
L creales an

disabled, it
ve with the
ans.

d the slave,
10 the state

port to be

clcarcd and

6.4.2 Slave Accessibility mode

The slave can appear in one of two accessibility modes: Neutral and Switched.

20
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tching

Following a power-on Reset or Selective Reset (Reset Slave) condition, the slave enters the Neutral mode. While in
Neutral mode, the slave can be accessed via either enabled port and can become switched to an enabled port, either

implicitly o

r explicitly.

-Implicit Switching: A slave becomes switched to a port implicitly under the following two conditions:

1)Communication (Selection or Bus Exchange, as determined by the slave) over a port is initiated in accordance with the
Physical Interface protocol described in ISO/IEC 9318-1. The slave returns to the Neutral mode when the communication
ends, unless returned to Neutral by a Reset.
2)The slave accepts a command. The slave returns to Neutral when the command is completed, unless returned to Neutral

by a Reset.

- Explicit

Switching: Explicit allegiance occurs when a Reserve or Priority Reserve function is_iSSu¢

slave becon
received, th
received a

6.4.2.2 Swi

The reservg
Interface of

If a slave re|
becomes "N

The switch
- A Physi
- A Logic
on both po

- A comb
logical resc

6.4.3 Notif

The occurr

Status Response:

- Priority
- Format
- Reset ¢
- Receipt

6.4.4 Atten

When the
allegiance,

nes switched to the port over which the Reserve is received. It remains switched untibDa R
c alternate port receives a Priority Reserve or Priority Select, or the slave is resct gith a Scl
cither port with bit 2 (Resct Slave) sct.

tch mechanism

mechanism is slave dependent. If a port is reserved, the alternate port’is made Busy at @
the Logical Interface.

ects selection because it is switched to another port, then an ATFENTION IN shall be asser
o Longer Busy", if enabled to do so by the function code 1E (Enable "No Longer Busy").

mechanism may be implemented within a slave in thé following ways:

al Interface Only switch which can be implemented only if a slave provides the ability to ]
[ts concurrently;

nation of both is also possible. In such a case, a Priority Select at the Physical Interface
Fvation.

cation of alternate port exception_¢condition

bnce of the following conditiens on the alternate port shall be reported as an Unsolicited
Select;

Specification changed,;

mplete;

of the Notif§tAlternate Port of Format Complete Function Code (see 7.1.1.8).

tion

lave has an allegiance 10 a port, ATTENTION IN may be asscrted to the port to which

1 (o the port. The
elease function is
ctive Reset Octet

ither the Physical

ed when the slave

al Interface Only switch which does not permit areservation during selection at the alterpate port,

rocess commands

khall override any

Exception in the

the slave has the

rovided that the |'nrnrrnI\t conditionis for that I‘n"’ butnotselected hy that phrr

Sce also 5.3.
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c command set for magnetic disk drives


https://iecnorm.com/api/?name=05fdb089989e6d52a4ce16f7d4fdbcc7

ISO/IEC 9318-2 : 1990 (E)

6.5 Reset

6.5.1 External Reset

An external reset, in the form of a Master Reset or a Selective Reset received over the Physical Interface, can be presented
by the master at any time regardless of the condition of the slave. It shall affect the port over which it is received and the

slave, if not switched to the alternate port. (See also Selective Reset (5.2.7).

The Master Reset and the Reset Physical Interface type of Selective Reset resets the Physical Interface of the port over
which they were received and do not affect logical conditions. (e.g. Reservation switch, pending interrupts, Format

Specification, or RPS optional parameters).

The Reset Logical
including any pen
Reset Logical does

&\

ng interrupts. If switched to the other port the assertion of the RPS Interrupt is not affe
not affect the state of any port switch, the Format Specification, or the RPS optional-par

The Reset Slave type of Selective Reset resets the entire slave to its power-on condition. The Reset Slave docs

the power state of
precluded from do

6.5.2 Internal Res

the slave motor. Following the Reset, the slave enters the Operational condition, cx
ng so by conditions that force it into a Not Operational condition.

Pt

When a slave intergal reset occurs, an Unsolicited Exception Status bit is set and the Status Pending Interrupt i

and sent to all por

6.6 Head Conti
The slave’s head ad
The head address r
Block Data Contro

Master Status and

The address of the
specified in the R

6.7 Rotational

The RPS option pj
6.7.1 RPS Target

See 7.1.6.1.

6.7.2 RPS Interru

See 5.2.5.1.2.

s that are enabled.

ol

dressing register is loaded by the Load Head Addréss and Load Position controls.

pgister shall be capable of being incremented at’the end of a successful data transfer, if bit 4
I is set. A successful transfer requires that thé’Successful Information Transfer bit be sct i

he Slave Status. The head address shall advdance immediately upon receiving the Master Std

first head shall be zero and the addiess of the last head shall be onc less than the numbe
ad Configuration response. The counter increments to zero after the last head address.

Position Sensing (RPS).{optional)
ovides the ability for the.slave to assert (Class 2) RPS Interrupts.

Sector Address

S received,

cted. The
hmeters.

not affect
fept when

activated

of a Fixed
h both the
tus Octet.

- of heads

6.8 Slave ECC

(optional)

The slave may optionally perform its own ECC on any or all fields of the sector. A Ending Slave Status code is provided
for notifying the master of a slave-detected data error. The Read Correction Vectors control is provided to allow the
master to obtain the correction vectors from the slave. The ECC function can be disabled and enabled by Load Slave
Function codes.
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6.9 Power Sequencing (optional)

Power Sequencing provides a means for the master to sequentially start the motors of the slaves, so as to reduce the power
line surge current while the slaves are reaching operating speed. The master shall issue a Spin Up function to each slave
as it becomes operational. The Command Completion interrupt for this function shall not occur until the slave is up to
speed.

This Slave Function is optional for the slave, or in some cascs may be bypassed by a switch, if power sequencing is not
required or provided by some other means. If power sequencing is supported by the slave and is enabled, the slave shall
not turn on its motor when power is applied.
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7 Bus Controls

Bus Controls specify the condition of the bus and the information to be transferred. The three types of Bus Controls are:
Command, Response, and Data. The Bus Control Code Octet has the following general form:

Bit Description
7 1 = Data Control
0 = Command/Response Control

6 1 = Information In (Read)
0 = Inforpation Out (Write)
5-0 Operation| Specific

7.1 Command

The Command/Re;

and responses to b
command and res

Response Controls

the most significanjt octet first.

Commands shall nfot be stacked in the slave.

The valid Commar
through 7.1.15. A

being invalid.

Bus Control

kponse Controls are forms of the Bus Control Octet that allow commands torbe transmitted (o the slave
e read from the slave. The command and response types are identified in the Bus Control cpding. The
onse information transferred consists of ordered lists of parameters. Paramcters arc transtitted with

d/Response Controls and their hexadecimal codes are insthefollowing table and are descrifjed in 7.1.1
[I other Command/Response Control codes (including-00 and 40 used in IPI Level 3) are fejected as

Code Cpmmand/Response Control

01 Lpad Slave Function

02 Lpad Format Specification

03 Lpad Slave Specific Information
04 Lpad Cylinder Address

05 Lpad Head Address

06 Lpad RPS Target Sector Address
07 Lpad Position

41 Rlead Configuration

42 Rlead Format Specification

43 Rlead Slave Specific Information
44 Rlead Status

45 Rlead Correefion Vectors

46 Rlead Current Sector Address
47 Rlead Current Position

48 Rlead Extended Status

24
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7.1.1 Load Slave Function (01)

The Load Slave Function bus control code causes the slave to perform the action specified by the various function codes
defined by this command. The function code is carried in both octets of the double-octet parameter transmitted to the
slave in the Information Transfer Sequence. If the two octets are not the same or the octets contain an invalid value, the
command shall be rejected as containing an invalid parameter. The format of the command shall be as follows:

Octet

Parameters Description

0 Function code

1 Function code repeated

The various[functions and their hexadecimal codes shall be as described 1n 7.1.1.1 through 7.1.1.45.
7.1.1.1 Res¢rved for future use (00-0F)

7.1.1.2 Disgble Alternate Port (10) (optional)

This functiopn code causes the slave to disable the alternate port, making it Unavailabl®at the Physichl Interface. This
function mal cause an immediate and hard disabling of the alternate port. The function causes an exgeption if there is
only one poft.

7.1.1.3 Enaple Alternate Port (11) (optional)

This functiop code causes the slave to enable the alternate port, thereby-naking it available at the Physital Interface. The
function cayses an exception if there is only onc port.

7.1.1.4 Disgble Port (12) (optional)

This function code causes the slave to disable the port overswhich it received this function, making it funavailable. This
function takes effect when the master deselects from thiséport.

7.1.1.5 Pridrity Reserve (13) (optional)
This functign code causes the slave to be reserved to this port, even if already reserved by the other port. The reserve
remains in ¢ffect until released, until a Prigrity Reserve is executed by the alternate port, until a selectjon octet with the
Priority Sel¢ct bit set is issued by the alt€rnate port, or until the slave is reset with a Selective Reset Octet from cither
port with bit 2 (Reset Slave) set.
7.1.1.6 Resg¢rve (14) (optional)

This functiopn code causes theslave to be reserved to this port. The reserve remains in effect until releasdd, until a Priority
Reserve is dxecuted by the\alternate port, until a selection octet with the Priority Select bit sct is issuedl by the alternate

port, or untjl the slayéds-reset with a Selective Reset Octet from either port with bit 2 (Reset Slave) et

7.1.1.7 Relgase (15) (optional)

This functidnedde causes the slave 10 be released from this port and (o enter the Neutral Mode

7.1.1.8 Notify alternate port of format completion (16) (optional)

This function code sets the Format Completed bit in the Status Responsc for the alternate port immediately. The function
causes an exception if there is only one port.
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7.1.1.9 Reserved for future use (17)
7.1.1.10 Disable successful Command Completion Interrupt (Class 1) attention (18)

This function code causes the slave to disable the Command Completion Interrupt from asserting ATTENTION IN at
this port.

7.1.1.11 Enable successful Command Completion Interrupt (Class 1) attention (19)

This function code causes the slave to enable the Command Completion Interrupt to assert ATTENTION IN at this port.
It is cnabled after a power-on Reset or a Selective Reset with bit 2 (Reset Slave) of the Selective Reset Octet set.

7.1.1.12 Disable RPS Interrupt (Class 2) attention (1A)

This function cod
7.1.1.13 Enable H

This function cod
a power-on Reset

7.1.1.14 Disable §
This function cod
7.1.1.15 Enable §

This function cod
enabled after a p

7.1.1.16 Disable |

This function cod
It is disabled afte

7.1.1.17 Enable "

This function cod

7.1.1.18 No opergtion (20)

This function cod|
7.1.1.19 Reserved
7.1.1.20 Spin Up

This function cod

L PS Interrupt (Class 2) attention (1B)

p causes the slave to enable the RPS Interrupt to assert ATTENTION IN at this port. It is ¢1
or a Selective Reset with bit 2 (Reset Slave) of the Selective Reset Octebset.

btatus Pending Interrupt (Class 3) attention (1C)
e causes the slave to disable the Status Pending Interrupt from@ssetrting ATTENTION IN ¢
tatus Pending Interrupt (Class 3) attention (1D)

P causes the slave to enable the Status Pending Intertupt to assert ATTENTION IN at thi
wer-on Reset or a Sclective Reset with bit 2 (Reset<Slave) of the Sclective Reset Octet s

No Longer Busy" attention (LE) (optional)

b causes the slave to disable the slave’s "No Longer Busy" from asserting ATTENTION IN
a power-on Reset or a Selective Reset,with bit 2 (Reset Slave) of the Selective Reset oct

No Longer Busy" attention (1I) ,(0ptional)

e causes the slave to disable the RPS Interrupt from asserting ATTENTION IN at thio)port.

abled after

it this port.

s port. Tt is
L.

WL this port.
cL set.

s port.

the Status Respor
slave motor is on,

e causes the slave to enable the slave’s "No Longer Busy" to assert ATTENTION IN at th
e performs no operation.
for future use (21)
(22) (optienal)
e causes the slave to turn on its motor. If it cannot perform this operation, an exception sta

the Time-Dependent Operation bit of the Slave Status need not be used. Resets do not affec

Lus is sct in
s0). If the

t the power

state of the slave motor.
7.1.1.21 Spin Down (23) (optional)

This function code causes the slave 1o turn off its motor. If it cannot perform this opcration, an exception status is sct
in the Status Response. Resets do not affect the power state of the slave motor.
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7.1.1.22 Load Heads (24) (optional)

This function code causes the slave to load its heads. If it cannot perform this operation, an exception status is sct in the
Status Response. Resets do not affect the load state of the slave heads.

7.1.1.23 Unload Heads (25) (optional)

This function code causes the slave to unload its heads. If it cannot perform this operation, an exception status is set in
the Status Response. Resets do not affect the load state of the slave heads.

7.1.1.24 Lock Carriage (26) (optional)

This function code causes the slave to lock the carriage. If it cannot perform this operation, an exception status is sct in

the Status Response. Resets do not affect the lock state of the slave heads.
7.1.1.25 Uy

This functig
in the Staty

7.1.1.26 R

This functi

7.1.1.27 Execute Internal Diagnostic (29)
This functig
7.1.1.28 R¢

7.1.1.29 Pe

This functi

Format Spd

that soft se
7.1.1.30 Dij

This functi
exeeption s

7.1.1.31 Er

This functi
exception s

7.1.1.32 R¢

7.1.1.33 Rd

lock Carriage (27) (optional)

n code causes the slave to unlock the carriage. If it cannot perform this operatjon;an excd
s Response. Resets do not affect the lock state of the slave heads.

calibrate (28)

n code shall cause the slave to move the heads to cylinder 0.

n code causes the slave to execute its built-in diagnostics.

served for future use (2A)

rform Sector Marking (2B) (optional)

n code causes the slave to format the currently sclected track with Address Marks in ac
cification. If the slave cannot performthis function or if the current Format Specification
Ctoring is to be used, an exception status is set in the Status Response.

sable Slave ECC (2C) (optional)

n code causes the slave t0 disable the slave ECC mechanism. If the slave cannot perform
atus is set in the Status' Response.

able Slave ECC_2D) (optional)

n code causesithe slave to enable the slave ECC mechanism. If the slave cannot perform
atus is setiifithe Status Response.

served for future use (2E-40)

ption status is set

ordance with the
docs not indicate

his operation, an

his operation, an

set Offset (41)

This function code clears any head offset. If a slave does not support track offsets, it shall respond with an immediate
Command Complete Ending Status Octet upon receipt of this function code and set bits at Extended Status Response
as if executed.

Device specific command set for magnetic disk drives


https://iecnorm.com/api/?name=05fdb089989e6d52a4ce16f7d4fdbcc7

ISO/IEC 9318-2 : 1990 (E)

7.1.1.34 Set Positi

ve Offset 1 (42)

This function code causes the slave to offset its heads by a minimum value (slave dependent) in the positive direction
(away from the spindle). If a slave does not support track offsets, it shall respond with an immediate Command Complete
Ending Status Octet upon receipt of this function code and set bits at Extended Status Response as if executed.

7.1.1.35 Set Negative Offset 1 (43)

This function code causes the slave to offset its heads by a minimum value (slave dependent) in the negative direction
(towards the spindle). If a slave does not support track offsets, it shall respond with an immediate Command Complete
Ending Status Octet upon receipt of this function code and set bits at Extended Status Response as if executed.

7.1.1.36 Set Positi

This function codg
positive direction.
Status Octet upon

7.1.1.37 Set Negative Offset 2 (45)

This function code¢]
negative direction,
Ending Status Oct

7.1.1.38 Set Positi
This function code

positive direction.
Status Octet upon

7.1.1.39 Set Negafive Offset 3 (47)

This function code
negative direction.
Ending Status Oct

7.1.1.40 Set Normal Strobe (48)

This function code}
it shall respond wi
bits at Extended S

7.1.1.41 Set Early
This function code]

it shall respond wi
bits at Extended S

fh an imfmeédiate Command Complete Ending Status Octet upon receipt of this function ¢

ve Offset 2 (44)

causes the slave to offset its heads by a value greater than Positive Offset 1 (slave depend
f a slave does not support track offsets, it shall respond with an immediate Command Compl
receipt of this function code and set bits at Extended Status Responsc as if executed.

causes the slave to offsct its heads by a value greater than Negative Offscti] (slave depend
If a slave does not support track offsets, it shall respond with an_imnicdiatc Command
et upon receipt of this function code and set bits at Extended Statis;Response as if exceul

ve Offset 3 (46)
causes the slave to offset its heads by a value greater than*Positive Offset 2 (slave depend

f a slave does not support track offsets, it shall respond¢with an immediate Command Compl
receipt of this function code and set bits at Extendéd Status Response as if executed.

causes the slave to offset its heads by a value greater than Negative Offset 2 (slave depend
If a slave does not support track offsets, it shall respond with an immediate Command
et upon receipt of this function codeand set bits at Extended Status Responsce as if exccu

causes the slave to set normal data strobe. If a slave does not support early/late data recovd
Lh an immediate Command’Complete Ending Status Octet upon receipt of this function co
fatus Response as if executed.

Strobe (49)

causes thegSlave to set an early data strobe. If a slave does not support early/late data recovd

fatus Response as if executed.

7.1.1.42 Set Late

ent) in the
bte Ending

cnt) in the
Complete
cd.

bnt) in the
bic Ending

ent) in the
Complete
cd.

Iy strobes,
dc and set

Iy strobes,
dc and sct

Strobe (4A)

This function code causes the slave to set a late data strobe. If a slave does not support carly/late data recovery strobes,
it shall respond with an immediate Command Complete Ending Status Octet upon receipt of this function code and set
bits at Extended Status Response as if executed.
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7.1.1.43 Reserved for future use (4B-7F)
7.1.1.44 Perform Slave Specific Function n (8n) (optional)

This function code causes slave-specific function n to be performed. If it can not be performed, the function is rejected
Or causes an exception.

7.1.1.45 Reserved for future use (90-IF)
7.1.2 Load Format Specification (02)

The Load Format Specification command control transmits a Format Specification to the slave. The Format Specification
is described in 6.2. The format of the command parameters shall be as follows:

Octet Para{ncters

0-1 Nur‘r"lt)er of octets following: equals n - 1
2-3 Fornat Type and Flag Octet
4-n Rempinder of Format Specification (optional)

If bit 6 of th¢ Flag Octet is set, the Manufacturer’s Format Specification is invoked and no more pargmeters need be
supplied by the master.

7.1.3 Load Slave-Specific Information (03)

The Load Slape-Specific Information command control transmits slave-spegific information (e.g., diagnosfics) to the slave.
The format off the command parameters shall be as follows:

Octet ParaEelcrs
0-1 Numper of octets following: equals n - 1
2

-n Slavg-specific information
7.1.4 Load ({ylinder Address (04)
The Load Cylinder Address command controkcauses the slave to seek to the cylinder specified inthe four octets
transmitted tp the slave. RPS Interrupts, if enabled, are not asserted until the slave is on cylinder. Any head or strobe

offset is clearjed. The format of the command parameters shall be as follows:

Octet  Parameter

0-3 Cylinder address
7.1.5 Load Head Address.(05)

The Load Hgad Address command control causes the slave to sclect the head specified in the two octefs transmitted to
the slave. Any head“0r strobe offset is cleared. The format of the command parameters shall be as [ollqws:

Octet  Parameter

0-1 Head address

7.1.6 Load RPS Target Sector Address (06)

The Load RPS Target Sector Address command control causes the slave to select the physical sector (Fixed Block Mode)
or RPS division (Variable Block Mode) specified in the two octets transmitted to the slave for the RPS Target Sector

Address parameter.

The RPS Interrupt is disabled if the RPS Target Sector Address parameter is equal to X’FFFE'.
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There are several optional parameters which may be supported by the slave with this bus control code. The slave shall
terminate after the last parameter it supports. The master shall be prepared to master-terminate after the last parameter

it transfers.

If an optional para

The format of the

meter is not supplied by the master, the value shall remain at its previous sctting.

command parameters shall be as follows:

RPS Target Sector Address
RPS Pulse Width Extension(Optional)
RPS Pulse Width(Optional)

Octet Parameter
0-1

2-3

4-7

8-B RPS Puls

7.1.6.1 RPS Targ

This double-octet
Mode). This physi

If the RPS option is supported, the RPS Target Sector Address is sct to a value of X’FFFF at power-o

Selective Reset (K
If the RPS Target
7.1.6.2 RPS Pulsg

This double-octet

Block Mode, this parameter specifies the number of sectors that the RRS Pulse is cxtended. For the Variable H

this parameter spg
parameter in the ¢
to a length of ond

If the following R
width.

The RPS Pulse W
and shall be reset

7.1.6.3 RPS Puls

This four-octet parameter may be transferred in addition to the previous octets to define the RPS pulse widt

When this paramyd
(RPS Pulse Width
Al power-on Resg

of octets per sec
implemented and

P~ WIdTh SKew{Optional)

bt Sector Address

parameter is the address of the physical sector (Fixed Block Mode) or RPS division (Var

cal location shall equal the RPS Pulse unless modified with the optional parameters.

eset Slave) and shall be reset 10 X’FFFF if a Format Specification gs'aeccpted by the slay
Sector Address option is not supported, the RPS Target SectorlAddress is equal to X 000
Width Extension

parameter may be transferred in addition to the previogisyoctets to extend the RPS Pulse. Fc

cifies the number of RPS Divisions that the RPS Rulse is extended. The RPS Pulse is exten
irection ahead of the target. If this parameter céntains a value of X’0000’, then the RPS Pu
sector or RPS division.

PS Pulse Width parameter is used this parameter acts as a multiplier to produce the total

dth Extension parameter is set to'davalue of X’0000” at power-on Reset or Sclective Reset (R

to X’0000’ if a Format Specifi¢ation is accepted by the slave.

e Width (Format 1 option)

ter is transferred the RPS Pulse is equal to:
Extension_value + 1) * (RPS Pulse Width value).

t or Selective Reset (Reset Slave), the RPS Pulse Width parameter value is defaulied to
for defined by the manufacturer’s default specification or the last saved Format Sped

able Block

1 Reset or
C.

0.

r the Fixed
lock Mode
ded by this
sc¢ defaults

RPS pulse

cset Slave)

\ in octets.

hc number
ification if
b slave.

shall’default to the new octets per sector if a Load Format Specification is accepted by th

7.1.6.4 RPS Pulse Width Skew (Format 1 option)

This four-octet parameter may be transferred in addition to the previous octets to define the RPS Pulse Width Skew in
octets. This parameter shall define a skew factor for the trailing edge of the RPS Pulse ahead of the trailing cdge of the
physical sector specified by the RPS Target Sector Address parameter. This skew factor should typically correspond to
the master’s estimated reconnect time in octets. In the case of large sectors, this allows the master to set the RPS Pulse
immediately ahead of the desired sector and to define the number of octets prior to the desired sector the slave shall
ncgate the RPS Pulse. When this parameter is used the master shall define the RPS pulse width in octets.
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7.1.7 Load Position (07)

The Load Position command control causes the slave to seek to the physical cylinder specified by the Cylinder Address
parameter, select the physical head specified by the Head Address parameter and be prepared to generate the RPS Pulse
if the RPS Interrupt is enabled. RPS Interrupts, if enabled, are not asserted until the slave is on cylinder. Any active head
offset or data strobe is cleared.

Unlike other commands, the Slave Ending Status of this command shall complete with the Time-Dependent Operation
bit set. The Command Completion Interrupt is not asserted if a valid RPS Target Sector Address is accepted (which shall
cause assertion of an RPS Interrupt).

There are several optional parameters which may be supported by the slave with this command. The slave shall terminate
after the last parameter it supports. The master shall be prepared to master-terminate after the last parameter it transfers.

If an optiopal parameter is not supplied by the master, the value shall remain at its previous setting:
The formay of the command parameters shall be as follows:

Octet  Parameter

0-3 Cylinder Address

4-5 Hdad Address

6-7 RHS Target Sector Address(Optional)
8-9 RHS Pulse Width Extension(Optional)
A-D  RHS Pulse Width(Optional)

E-11  RHS Pulse Width Skew(Optional)

Sce 7.1.6.1]- 7.1.6.4 for description of optional parameters.
7.1.8 Read Configuration (41)

The Read Qonfiguration response control causes the slay€to transfer configuration information to the faster. The format
for this trapsfer shall be as follows:

Octet  Bi Parameters
0-1 Number of octets following: equals n - 1
2 Device Class Code I =-disk
3 Slave type flag octet
Non-removable disk
Removable disk
Reserved, set to zero
Fixed head disk
Moving head disk
Solid State Disk
Reserved, set to zero
Reserved, set to zero
4 Capability flag octet
D aruad cat t Zoro,
Variable Block Mode
Fixed Block Mode, Sector Mode 2
Fixed Block Mode, Sector Mode 1
Soft sector
Hard sector
Field data controls
Sector data controls
5 Feature flag octet
RPS Target Sector Address
Dual port

O NWRAEUNOA

O N WU

[ RN
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5 Slave ECC
4 Reserved, set to zero
3 Slave responds to adjacent odd-even select addresses for dual actuators
2 Slave responds to adjacent odd-even select addresses for dual devices per actuator
1 Slave restores last loaded Format Specification
0 Fixed Format Specification

6-9 Address of last data cylinder

A-D Address of last defect list cylinder

E-F Number of heads per cylinder

10-11 Number of fixed sectors per track

12-15 Number of octets per track

16-19 Single cylinder seek time (microseconds)

1A-1D Average seek time (microseconds)

1E-21 aximum seek time (microseconds)

22-25 ominal rotation time (microseconds)

26-29 ead switching time (microseconds)

2A-2D rite-to-read recovery time (microseconds)

2E-31 anufacturer identification (ISO 646/ASCII)

32-39 anufacturer model number (ISO 646/ASCII)

3A-3D anufacturer revision number (ISO 646/ASCII)

3E-45 anufacturer unique unit ID number

46-47 anufacturer switch settings

48-n anufacturer defined parameter

7.1.8.1 Number o

This double-octet
octet count.

7.1.8.2 Device Class Code

This single-octet |
is for magnetic di

7.1.8.3 Slave Typ

This single-octet
removable media,

7.1.8.4 Capability

Octets

parameter contains the octet count for the Configuration Response. It does not include i

arameter contains the device class code. This“part of ISO/IEC 9318 defincs only a single d
k drives.

e Flag Code

parameter contains the slave type flag code. This parameter indicates whether the sla
nonremovable media, or bothyand has fixed heads, moving heads, or both.

Flag Octet

This single-octet

the Variable Block Mode, the Fixed/Block Mode, or in both modes. If the slave functions in the Fixed Block
this parameter indicates whethen'the slave supports:

a)
b)

©)

arameter contains the slave capability flag. This parameter indicates whether the slave can

ctor Mode 1, Sector Mode 2, or both (see 6.1.1)
ard Seetors (see 6.1.1.1), Soft Sectors (see 6.1.1.2), or both
ield data controls, Sector data controls, or both (see 7.2.1.1)

tself in the

ode, which

¢ contains

operate in
Mode, then

7.1.8.5 Feature Flag Octet

This single-octet parameter contains the slave feature flag. This parameter indicates if the slave supports RPS Target
Sector Address, Dual Port, Slave ECC, and adjacent odd-even select addresses for dual actuators.

w
o
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7.1.8.6 Address of Last Data Cylinder

8-2 : 1990 (E)

This four-octet parameter contains the address of the last data cylinder on this slave. The first cylinder has an address of

Z€10.

7.1.8.7 Address of Last Defect List Cylinder

This four-oc

tet parameter contains the address of the last defect list data cylinder on this slave.

7.1.8.8 Number of Heads Per Cylinder

This double-

7.1.8.9 Num

This double-
this paramet

octet parameter contains the number of heads on this slave.

ber of I'ixed Sectors per Track

pctet parameter contains the number of fixed sectors per track on this slave. If the slave)is n
er shall contain X’FFFF.

7.1.8.10 Number of Octets per Track

This four-oc

7.1.8.11 Sin

This four-oc

7.1.8.12 Ave

This four-oc

et parameter contains the guaranteed number of physical octets per track,on this slave.
ble-Cylinder Seek Time

et parameter contains the value of the single-cylinder seek time\in microseconds for this {
rage Seek Time

et parameter contains the value of the average seek time in microseconds for this slave. Al

cquals the sym of the times to perform all possible seeks dividéd by the number of all possible seeks.

7.1.8.13 Ma

This four-oc

kimum Seek Time

¢t parameter contains the value of the maximum cylinder seek time in microseconds for t

7.1.8.14 Roftational Time

This four-oc

et parameter contains the value of the nominal rotational time in microseconds for this

7.1.8.15 Iledd Switching Time

This four-oc

7.1.8.16 Wr

This four-oc

7.1.8.17 Ma

This four-oc

7.1.8.18 Ma

et parameter contaigs the value of the maximum head switching time in microseconds f{oj
te-to-Read Recovery Time
et parameler-contains the value of the maximum write-to-read recovery time in microsecof

nufaeturer Identification

ot fixed sectored,

lave.

verage seek time

his slave.

lave.

this slave.

1ds for this slave.

fet.parameter contains the slave manufacturer’s Identification in ISO 646 (ASCII).

nufacturer Model Number

This eight-octet parameter contains the slave model number in ISO 646 (ASCII).

Device specific
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7.1.8.19 Manufacturer Revision Number

This four-octet parameter contains the slave revision number in ISO 646 (ASCII).

7.1.8.20 Manufacturer Unit ID Number

This eight-octet parameter contains the unit identification number for the slave. The ID number for each slave, which is
provided by the manufacturer, shall either be different from the numbers for any other slave of the same manufacturer,
model, and revision number, or contain the value X’F...F’, if not unique.

7.1.8.21 Manufacturer Switch Settings

This double-octet parameter contains the value of any switch settings the slave reports via the Configuration Response.

7.1.8.22 Manufacturer Defined Parameter
This optional pardmeter contains the manufacturer’s defined values.
7.1.9 Read Formgt Specification (42)

The Read Format Specification response control causes the slave to transfer the curreat Format Specification to the
master (see 6.2 fof a description of the Format Specification). The response shall have the following [ormat

Octet  Parametefs

0-1 Number qf octets following: equals n - 1
2-3 Format Type and Flag Octet
4-n Remaindgr of Format Specification

7.1.10 Read Slave¢ Specific Information (43)

The Read Slave Bpecific Information response control causes’the slave to transfer slave-specific informption (e.g.,
diagnostics) to th¢ master. The response shall have the following format:

Octet  Parameters

0-1 Number ¢f octets following: equals n - 1
2-n Slave-spegific information

7.1.11 Read Status (44)

The Read Status response control causes the slave to transfer up to eight octets of status to the master. The response shall
have the following format:

Octet Parametefs

Exceptiony Status
Unsolicitgd<Exception Status
Bus ControlException Status
-4 Slave Exception Status
-7 Vendor Unique Status

NnWN = O

Sce 8.2 for detailed definition of the Status Response. The slave may terminate the transfer at any point if the remaining
octets are zeros.

Reading the status causes it to be cleared if the Master Status sent to the slave indicates a successful transfer.
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7.1.12 Read

The Read Correction Vectors response control causes the slave to transfer the ECC correction vectors to the master. If

ISO/IEC 9318-2 : 1990 (E)

Correction Vectors (45) (optional)

the optional slave ECC is not implemented, this control shall be rejected as unsupported. The format of the response shall
be as follows:

Number of octets following: equals n - 1

Error octet location from start of last field transferred

Octet Parameters
0-1

2 Error pattern
3-5

6-n

The error pa
no vectors ar

7.1.13 Read

The Read Cufrrent Sector Address response control causes the slave to transfer the current'physical sect

Octets 2-5 repeated as needed for additional vectors

tern octet is exclusive-ORed with the data octet at the specified location. If an error is dn
e returned.

Current Sector Address (46)

master. The fesponse shall have the following format:
Octet  Parameter
0-1 Current Sector Address

If the slave ¢
Address rece

the response

7.1.14 Read

The Read Cy
of the respor

hnnot determine the Current Sector Address, the Current Seetor Address is X’FFFEF’. Thg
ved by the master may differ from actual physical sectdr-location because of the time req
Current Position (47)

rrent Position response control causes thesstave to transfer the current position to the ma
se shall be as follows:

Octet  Parameters

0-3 Current Cylinder Address

4-5 Curgent Head Address

6-7 Current RPS Target Sector Address
8-9 Curtlent Sector Address

If the RPS o

If the slave
Current Sect
transfer the

7.1.15 Read

If the RPS I]licrrupt is disabled, the Current RPS Target Sector Address shall be set to X'FFFE.

ption is not-$upported, the Current RPS Target Sector Address shall be set to X’0000°.

annot detérmine the Current Sector Address, the Current Sector Address shall be set ¢
br Address received by the master may differ from the actual physical sector because of the
espoise.

Extended Status (48)

the ECC octets,

r address to the

Current Scctor
hired to transfer

ster. The format

X’FFFE. The
time required 10

The Read Extended Status response control causes the slave to transfer up to cight octets of status to the master. The
format of the response shall be as follows:

rface Flags

Data Recovery Flags

Octet Parameters
0 Inte

1

2 Slav

Device specific
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Slave Status
Slave Alarms
Vendor Unique Status

See 8.3 for detailed definition of the Extended Status Response. The slave may terminate the transfer at any point if the
remaining octets are zeros.

7.2 Fixed Block Data Controls

Fixed Block data controls enable the users to read and write on the disk in the Fixed Block Format. They specify the
direction of the transfer, the fields to be involved, the orientation of the fields, and Head Advance control.

7.2.1 Definitions

and use

7.2.1.1 Fixed Blo

There are two typ
an operation on 4
sectors having a

When using Field
7.2.1.2 Head Ady

When bit 4 is set
unconditionally b

7.2.1.3 Orientati

It is essential tha
arc intended to b
sector or field fol
control of a serie!
larget-type sector

A [ield data contjol that operates on the header ficld shall set the sector orientation for that sector.

Orientation is no

Orientation shall
head prior to the

7.2.1.4 Target Se
A group of read 4

If the RPS Targe

Ck data control types
es of Fixed Block data controls: Field data controls and Sector data controls. Field data con
single field or a pair of ficlds. Sector data controls are composite controls thatspecify op
eader and data fields as required.

data controls, the previous ficld shall be operated on by a Ficld or Séctor data control.

hnce Control

in any data control, the head counter advances at the end 6f & successful transfer. It is als
the Step Head data control. (see 6.6)

bn with the disk

the master’s issuing of data controls stays oriénted with the disk and that no sectors or f]
L operated on, are missed. A data control that,is not received in time for the slave to act
owing the previous data control causes ori¢ntation to be lost and is rejected. To prevent tf

b from being rejected when there is no @tientation, orientation shall be established by sta
data control or issuing a read or verifyzheader-type sector data control.

lost by a header verify miS¢ompare or a master-initiated termination of a transfer.

be lost on a Head Ad%ance data control if during the head advance one or more sectors pag
head settling.

ctor
nd write/data controls operate on the Target Sector.

Sector Address option is supported, the target is the sector identified by the master in a

Target Sector Ad

ir¢éSs”or Load Position command control.

rols specify
crations on

0 advanced

clds, which
bn the next
¢ first data
ting with a

s under the

Load RPS

If the RPS Target Sector Address option is not supported the RPS Target Sector Address shall be X’0000.

7.2.1.5 Sector data control reject

Scctor data controls may be rejected for several reasons, including:

- The Format Specification is not initialized;

- The slave is active on the alternate port;

- The sector data control is a write type and the slave is write protected;
- The orientation is lost;

Device specific command set for magnetic disk drives
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- The data control type is invalid.

7.2.1.6 Fixed Block data control coding

The Fixed Block data control, which is a form of the Bus Control, has the following coding:

Bit Description
7 1 = Sector data control
0 = Command/Response control
6 1 = Information In (Read)
0 = Information Out (Write)
5 0 = Fixed Block sector data control
4 Steff Head control
3 Read/Write Header Field operation
2 Modifier Bit
Selects Target Sector Address for Read/Write operations
Selects Verify Header for write operation
Selects Skip Header for read operation
1 Datj Field 2 operation
0 Dath Field 1 operation

This coding

Bus Control
Codes

80-83 91-93
84-87 94-97

88-8B 98-9B

S8C-8F 9C-9
C0-C3 D1-]
C4-C7 D4-1
C8-CB DS-
CC-CF DC
90

DO

7.2.2 Sector
Sector data
controls are
second is fo
No data is t

7.2.2.1 Veri

results in eight groupings of Data Controls plus a special control as\shown in the followin

Data Control

Skip/Write Data Field
Verily Header, Write Data
Write Header, Write Data

F Write Header, Write Data At Target' Sector Address
D3 Skip/Read Data Field
D7 Skip Header, Read Data
DB Read Header, Read Data
DF Read Header, Read DataAt Target Sector Address
Step Head
reserved

Data Controls (optional)
fontrols operate on sectors consisting of a Header Field and one or more optional Data H
described in 7.2.2(1)through 7.2.2.24. The first of the two hexadecimal codes is for no h
head advance.

ansferred during a Skip operation.

y Header (84, 94)

g table:

iclds. These data
cad advance; the

The Verify |

{eader sector data control causes the slave to verify the next Header Field against data trai

isferred from the

master. If the header verifies, the slave shall indicate a Successful Information Transfer in the Slave Status. If the header
does not verify, the slave shall terminate the transfer after the header and indicate Verify Header Miscompare in the Slave

Status.
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7.2.2.2 Verify Header and Write Data Field 1 (85, 95)

The Verify Header and Write Data Field 1 sector data control causes the slave to verify the next Header Field against data
transferred from the master. If the header verifies, the slave continues to write Data Field 1 with data transferred {rom
the master. If the header does not verify, the slave shall terminate the transfer after the header and indicate Verify Header
Miscompare in the Slave Status.

7.2.2.3 Verify Header and Write Data Field 2 (86, 96)

The Verify Header and Write Data Field 2 sector data control causes the slave to verify the next Header Field against data
transferred from the master. If the header verifics, the slave continues to write Data Ficld 2 with data transferred from
the master. If the header does not verify, the slave shall terminate the transfer after the header and indicate Verify Header
Miscompare in the Slave Status.

7.2.2.4 Verify IIeJder and Write Data Fields 1 and 2 (87, 97)
The Verify Headef and Write Data Fields 1 and 2 sector data control causes the slave to verify the'néxt Hdader Ficeld
against data transferred from the master. If the header verifies, the slave continucs to write Data Ejeld$ 1 and 2 with data
transferred from the master. If the header does not verify, the slave shall terminate the transferaflter the Beader and
indicate Verify Hepder Miscompare in the Slave Status.
7.2.2.5 Write Heagler (88, 98)

The Write Headeq sector data control causcs the slave to write the next Header Fi¢ld with data transferredl from the
master.

7.2.2.6 Write Heafler and Data Field 1 (89, 99)

The Write Header| and Data Field 1 sector data control causes the slave to write the next Header Field and Data Field
1 with data transfdrred from the master.

7.2.27 Write Healler and Data Field 2 (8A, 9A)

The Write Header] and Data Field 2 sector data control causes the slave to write the next Header Field and [Data Ficeld
2 with data transfdrred from the master.

7.2.2.8 Write Heafler and Data Fields 1 and 2 (8B3,9B)

The Write Header|and Data Fields 1 and 2 sector data control causes the slave to write the next Header Field and Data
Fields 1 and 2 with data transferred from th¢ master.

7.2.2.9 Write Heafler at Target Sector)Address (8C, 9C)

The Write Header| At Target sector data control causes the slave to write the Header Ficld at the target sector with data
transferred from t[e master.

7.2.2.10 Write Hepder and"Data Field 1 at target (8D, 9D)

The Write Header] and Data Field 1 At Target sector data control causes the slave to write the Header Ficld and Data
Field 1 at the target sector with data transferred from the master.

7.2.2.11 Write Header and Data Field 2 at Target (8E, 9E)

The Write Header and Data Field 2 At Target sector data control causes the slave to write the Header Field and Data
Field 2 at the target sector with data transferred from the master.
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7.2.2.12 Wri

ISO/IEC 931

te Header and Data Fields 1 and 2 at Target (8F, 9F)

8-2 : 1990 (E)

The Write Header and Data Fields 1 and 2 At Target sector data control causes the slave to write the Header Field and
Data Fields 1 and 2 at the target sector with data transferred from the master.

7T99%1
I

2 1
dokds 1O O

.

ip i

anda. 74VA T AN
eaaer (L4, U4)

The Skip Header sector data controls causes the slave to skip the next Header Field. No data is transferred and the slave

initiates the

Ending Status sequence at the end of the Header Field.

7.2.2.14 Skip Header and Read Data Field 1 (CS, D5)

The Skip Header and Read Data Field 1 sector data control causes the slave to skip the next Header Field and transfer

Data Field 1
7.2.2.15 Ski

The Skip Ha
Data Field 2

7.2.2.16 Ski

The Skip Hg
transfer Dat:
7.2.2.17 Req

The Read H

7.2.2.18 Redd Header and Data Field 1 (C9, D9)

The Read H
1 to the mas

7.2.2.19 Redd Header and Data Field 2 (CA, DA)

The Read H
2 to the mas|

7.2.2.20 Redqd Header and Data Fields-1 and 2 (CB, DB)

The Read H
Fields 1 and

7.2.2.21 Redd IHeader atTarget (CC, DC)

The Read H
master.

TO (hc maslicr.
b Header and Read Data Field 2 (C6, D6)

ader and Read Data Field 2 sector data control causes the slave to skip the next Header H
to the master.

p Header and Read Data Fields 1 and 2 (C7, D7)

ader and Read Data Fields 1 and 2 sector data control causes the\slave to skip the next |
Fields 1 and 2 to the master.

d Header (C8, DS)

cader sector data control causes the slave to transfer €hetnext Header Field to the master.

pader and Data Field 1 sector data control catises the slave to transfer the next Header Fiel
Ler.

bader and Data Field 2 sector datascontrol causes the slave to transfer the next Header Ficl
Ler.

ader and Data Fields™ and 2 sector data control causes the slave to transfer the next Headd
2 to the master!

pader. At+Target sector data control causes the slave to transfer the Header Field at the taf

icld and transfer

{eader Field and

1l and Data Ficeld

1 and Data Field

r Field and Data

gct sector 1o the

7.2.2.22 Read Header and Data Field T at Target (CD, DD)

The Read Header and Data Field 1 At Target sector data control causes the slave 1o transfer the Header Field and Data
Field 1 at the target sector to the master.
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7.2.2.23 Read Header and Data Field 2 at Target (CE, DE)

The Read Header and Data Field 2 At Target sector data control causes the slave to transfer the Header Ficld and Data
Field 2 at the target sector to the master.

p HUHE Re s~ N

ead Header and Data Fields 1 and 2 at Target (CF, DF)

e

7.2.2.24

The Read Header and Data Field 1 and 2 At Target sector data control causes the slave to transfer the Header Ficld and
Data Fields 1 and 2 at the target sector to the master.

7.2.3 Field Data Controls (optional)

Field data controls operate on a single field or a pair of fields and are described in 7.2.3.1 through 7.2.3.8.

No data is transfegred during a Skip operation.

The first hexadecimal code is for no head advance; the second is for head advance.

7.2.3.1 Skip Field (80)

The Skip Field dqta control causes the slave to skip the next ficld.

7.2.3.2 Skip Two [Fields (C0)

The Skip Two Figlds data control causes the slave to skip the next two ficlds.

7.2.3.3 Write Field (81, 91)

The Write Field data control causes the slave to write the next field With data transferred from the master.
7.2.3.4 Skip Field and Write Field (82, 92)

The Skip Field and Write Field data control causes the slave™o skip the next field and then write the followinfg ficld with
data transferred ffom the master.

7.2.3.5 Write Twg Fields (83, 93)
The Write Two Fjelds data control causes the slave to write the next two fields with data transferred from the master.
7.2.3.6 Read Fiel§l (C1, D1)

The Read Field dpta control causes(the slave to transfer the next field to the master.
7.2.3.7 Skip Field and Read Field‘(C2, D2)

The Skip Field arfd Read Fi¢ld data control causes the slave to skip the next ficld and then transfer the folowing ficld
to the master.

7.2.3.8 Read Two| Fields (C3, D3)

The Read Two Fields data control causes the slave to transfer the next two fields to the master.
7.2.4 Special data controls - Step Head (90)

The Step Head data control causes the slave to advance to the next head address. No data is transferred. (sce 6.6)
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7.3 Variable Block Data Controls (optional)

The Variable Block data controls provide for reading and writing Data Fields of variable length on the disk. They specify

the direction

of the data transfer, the field type involved, and the orientation requirements of the field.

7.3.1 Variable block data control coding

A Variable Block data control, which is a form of the Bus Control, has the following coding:

Description

1 = Data control,

0 = Command/Response Control

Bit

7

6 1=
0=

5 1=

4-0 X =

The variable

Bus Control
Code

[nformation In (Read),

[nformation Out (Write)

Variable Block Control

Read/Write Variable Block Data Operation Code

block operations shall be defined as follows:

Description

AO0-A3
A4-A7
AS-AB
AC
AD-AF
90
BO-BF
EO-E3
E4-E7
ES-EB
EC-EF
FO-FF
7.3.2 Forma
This data cof
index is encc

This data cogtrol does not reguir¢ orientation and can be issued at any time by the master. The slave 1d

Field by refe
Field and thg

The slave sha

Format Field type
Format Field type
Write Field type
Skip Field type
reserved

Step Head(See 7.2.4)
reserved

Read Field Type
reserved

reserved

reserved

reserved

Home Field (A0)
itrol causes the slave to write the Home Field following Index Mark and to write a sync |
untered a second time,

Fence 10 the Format Specification, which defines the distance in cells between the beginni

disk Index-Mark.

11 terminate the data transfer when the end of the Home Ficld data segment is encounter

the Format

P
before the }?mee Gap is completely written, it shall be executed at the end of the Home Gap. Otherwis

shall be writ

ecification. The slave shall then begin writing a Home Gap. If another format-type data c«

attern until the

cates the Home
ng of the Home

bd, as dcfined in
ntrol is received
e, a sync pattern

speuntil Index Mark is detected

7.3.3 Format Header Field (A1)

This data control causes the slave to format a Header Field. This data control requires orientation and can only be issucd
during the gap following a Home Ficld, Header Field, Skip Ficld or another Data Field. When the end of the current field
gap is reached, the slave writes an Address Mark, Sync Pattern, and Header data scgment.

The slave shall terminate the data transfer when the end of the Header Field Data Segment is reached, as defined in the
Format Specification. The slave shall then begin writing a Header Gap. If another format-type Control is received before
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the Header Gap is completely written, it shall be executed at the end of the Header Gap. Otherwise, a sync pattern shall
be written until Index Mark is detected.

7.3.4 Format Data Field (A2)

This data control causes the slave to write the next Data Field followed by a Data Field Gap Segment. This data control
requires orientation and can only be issued during the gap following a Home Field, Header Ficeld, Skip Field, or another
Data Field. The slave locates the Data Field by assuming it immediately follows the current field.

The end of the operation occurs when the master terminates the data transfer. The slave shall then begin writing a Data
Field Gap. If another format-type Control is received before the Data Field Gap is completely written, it shall be executed
at the end of the Data Field Gap. Otherwise, a sync pattern shall be written until Index Mark is detected.

7.3.5 Format Dqta Field — Short Skip (A3)

This data contro] causes the slave to write the next Data Field followed by a Data Field Skip Segment.“This [data control
requires orientatfon and can only be issued during the gap following a Home Field, Header Field,@Skip Ficld, or another
Data Ficld. The flave locates the Data Field by assuming it immediately follows the current fielde

The end of the operation occurs when the master terminates the data transfer. The slave sfrall’then begin wiiting a Data
Ficld Skip. If anpther format-type data control is received before the Data Ficld Skip gs completely writteh, it shall be
executed. Otherwise, a sync pattern shall be written until Index Mark is detected.

7.3.6 Format SKip from Index (A4)

This data contro] causes the slave to write a sync pattern from index. The lenigth of the sync gap in cells isf{specified by
the double-octet|parameter passed to the slave. This data control does 1ot require orientation and can be fssucd at any
time by the master.

The slave shall tgrminate the data transfer after receiving the gap length parameter. The slave shall begin wrifing an Index
Gap after detectfng the Index Mark. If another format-type data“control is reccived before the Index Gap iy completely
written, it shall e executed at the end of the Index Gap.

Otherwise, a synf pattern shall be written until Index Mark is detected again.
7.3.7 Format SKip (AS)

This data contro] causes the slave to write a syhe pattern from the end of the gap of the previous format-type data control.
The length of the sync gap in cells is spedified by the double-octet parameter passed to the slave.

This data controf requires orientatiofi:and can only be issued during the gap following a Home Field, Headdr Field, Skip
Field or Data Figeld.

The slave shall tgrminate the @ata transfer after receiving the gap length parameter. The slave shall begin writjng a Format
Gap after detecting the end@fthe current ficld gap. If another format-type data control is reccived before thefFormat Gap
is completely wrltten, it'shall be executed at the end of the Format Gap. Otherwise, a sync pattern shall be written until
Index Mark is d¢tected again.

7.3.8 Write Home Iield (AR)

The Write Home Field data control causes the slave to write the Home Field following index. This data control does not
require orientation and can be issued at any time by the Master. The slave locates the Home Field by reference to the
Format Specification, which defines the distance, in cells between the beginning of the Home Field and disk Index Mark.
The end of the operation occurs when the slave terminates the data transfer.

The slave shall terminate the data transfer when the end of the Home Ficld data segment is encountered, as defined in

the Format Specification. If a Data Field follows the Home Field and the master intends to operate on it, the appropriate
Ficld control shall be issued before the end of the Home Field Gap is reached.
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7.3.9 Write Header Field (A9)

The Write Header Field data control causes the slave to write in the next Header Field encountered. This data control
does not require orientation and can be issued at any time by the master. The slave locates the Header Ficld by searching
for the first occurrence of an Address Mark after receipt of this data control. The end of the operation occurs when the

M Antn tmnsaclfina

YA tAsemnismntan ) NN
slave terminates the data transfer.

The slave shall terminate the data transfer when the end of the Header Field data segment is encountered, as defined in
the Format Specification.

If any Data Fields follow the Header Field and the master intends to operate on them, the appropriate Ficld control shall

be issued before the end of the Header Field Gap is reached.

7.3.10 Writ

The Write O
and can only|
locates the I

master terminates the data transfer. After Master Termination the slave shall continuc tonmdintain orid

end of the T
c iine i

1858

7.3.11 Write

This data co
issued during

assuming it jmmediately follows the current field.

7.3.12 Defe(

This data cof
double-octet
during the g

7.3.13 Read

The Read H
require orier|
Format Speg
Mark. The ¢

The master 1
until the end

The slave sh
the Format §
appropriate

7.3.14 Read

Data Tield (AR)

be issued during the gap following a Home Field, Header Field, Skip Field, or apother dat
pata Field by assuming it immediately follows the current field. The end of the eperation

ata Risld (Gan Sagmaoan

t
awa iatiu Jap oopiillit.

Data Field - Short Skip (AB)

htrol causes the slave to write the next Data Field. This data control requires orientation
 the gap following a Home Field, Header Field, or another Dat Field. The slave locates t

t Skip (AC)

ntrol causes the slave 1o skip from the end of the last field gap, by the number of cells
parameter passed (o the slave as write data. This'data control requires orientation and c4
ip following a Home Field, Header Field, or/@Data Field.

Home Field (E0)

pme Field data control causes theslave to read the Home Field following index. This data
tation and can be issued at any timc by the master. The slave locates the Home Field by
ification, which defines the.distance in cells between the beginning of the Home Field an
nd of the operation occurs when cither the master or the slave terminates the data transfq

nay terminate the datastransfer operation at any time, and the slave shall continue 1o mai
of field is reached, as defined in the Format Specification.

i1l terminatethe-data transfer when the end of the Home Field data segment is encounter
pecificatiofIf a Header or Data Field follows the Home Ficld and the master intends to
Field Contiol shall be issued before the end of the Home Field Gap is rcached.

Ieader Field (El)

ata Field data control causes the slave to write the next Data Ficld. This data controd Fequires orientation

1 field. The slave
occurs when the
ntation until the

and can only be
he Data Field by

specified by the
n only be issued

control does not
reference to the
1 the Disk Index
r.

itain orientation

cd, as defined in
perate on it, the

The Read Header Field data control causes the slave to read the next Header Field encountered. This d

ata control docs

not require orientation and can be issued at any time by the master. The slave locates the Header Ficld by searching for
the first occurrence of a Header Address Mark after receipt of this data control. The end of the operation occurs when
cither the master or the slave terminates the data transfer.

The master may terminate the data transfer operation at any time, and the slave shall continue to maintain oricntation
until the end of the field is reached, as defined in the Format Specification.

The slave shall terminate the data transfer when the end of the Header Field data segment is encountered after receipt
of this data control. The end of the operation occurs when the slave terminates the data transfer.
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The slave shall terminate the data transfer when the end of the Header Field data segment is encountered, as defined in
the Format Specification.

If any Data Fields follow the Header Field and the master intends to operate on them, the appropriate Field control shall

be issued before t

he end of the Header Field Gap is reached.

7.3.15 Read Data Field (E2)

The Read Data Field data control causes the slave to read the next Data Field. This data control requires oricntation and
can only be issued during the gap following a Home Field, Header Field, or another Data Ficld. The slave locates the Data
Field by assuming it immediately follows the current ficld. The end of the operation occurs when the master terminates

the data transfer.

The master may t
Data Fields folloy
of the Data Fieldy
of the Field Gap.

After Master Ter
defined in the Fo

7.3.16 Read Datd

The Read Data F
can only be issued
Field by assuming
the data transfer.

The master may t
Data Fields folloy
of Data Fields, sir
the Short Skip Fi
the Short Skip Fi

Prminate the data transfer operation at any time before the end of the field is reached. How
p this one and the master intends to operate on them, termination of the transfer shall.6ecu
, since the slave uses Master Termination to determine the end of the Data Scgmentand th

mination, the slave shall continue to maintain orientation until the end of "Ricld Gap is
mat Specification.

Field — Short Skip (E3)

eld data control causes the slave 1o read the next data field. Thisidata control requires oric
during the gap following a Home Field, Header Field, or anotherData Ficld. The slave loca
it immediately follows the current field. The end of the operation occurs when the master

rminate the data transfer operation at any time befofe the end of the field is recached. Hov
this one and the master intends to operate on them, termination of the transfer shall occu
ice the slave uses Master Termination to determine the end of the Data Scgment and the b
eld Gap. After Master Termination, the slave’shall continuc to maintain oricntation until
pld Gap is reached, as defined in the Format Specification.

ever, if any
I at the end
c beginning

rcached, as

1tation and
cs the Data
terminates

ever, if any
" at the end
cginning of
the end of
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8 Status

8.1 Slave Status

The Slave Status Octet is presented to the master during the Ending Status sequence following an Information Transfer
and is defined as follows:

Description

| @

Succpsstut-informatiom Tramsfer
Bus Parity Error
0Odd|Octet Transfer
Timg¢-Dependent Operation
-0 Operation Ending Status
00 xx = Normal end
00 = Slave available, Bus Control executed
01 = Slave Busy, Bus Control rejected
1x = reserved
01 xx = Data Exceptions
00 = missed AM
01 = missed Sync Byte
10 = ECC error (optional)
11 = Verily Header Miscompare
10 00 = Operation Exceptions
10 01 = reserved
10 1x = reserved
11 00 = Unsolicited Exceptions
11 01 = reserved
11 1x = reserved

W NN

8.1.1 Succespful Information Transfer
This bit shalll be set if the slave determines that'the Information Transfer was successful.
8.1.2 Bus Pdrity Error

This bit shalll be set if there is a patity error on the Bus Control Octet, Master Status Octet or any infofmation received
by the slave.

8.1.3 Odd Ortet Transfer

This bit shall be set if the data transfer was of an odd octet length. The octet on Bus "B" of the last word transferred
should be igrored when this bit is true.

8.1.4 Time-Ijepenident Operation

This bit shall be set if the command has not been completed by the slave at the time this status is sent to the master.
When the command has completed one of the following shall occur:

- Command Completion Interrupt shall be asserted;

- RPS Pulse shall be asserted. (See 7.1.7 - Load Position);

- Status Pending Interrupt shall be asserted. This shall happen if an exception occurs before the command
completes.

wn
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8.1.5 Operation Ending Status

This four-bit field indicates that the attempted Bus Control was rejected because of a slave busy condition or outstanding
Unsolicited exception, or if the preceding Bus Control incurred a Data or Operation exception. A slave busy condition
can result because the slave is reserved by the alternate port or because the slave is currently executing a command that
previously returned an Ending Status Octet with the Time-Dependent Operation (TDO) bit set. There are three types of
categories of exceptions reported in the Ending Status Octet: Data Exceptions, Operation Exceptions, and Unsolicited
Exceptions.

8.1.5.1 Data Exceptions

These exceptions occur when there is a failure to Read or Write data successfully.

8.1.5.1.1 Missed [AM

This exception sHows a failure to detect Address Mark.

8.1.5.1.2 Missed [Sync Byte

This exception sHows a failure to detect the Sync Byte ficld.

8.1.5.1.3 ECC Egror (optional)

This exception sHows that an ECC error was detected.

8.1.5.1.4 Verify leader Miscompare

This exception og¢curs when there is a mismatch between header and master supplied data.
8.1.5.2 Unsolicitgd Exception

An Unsolicited Exception indicates that the attempted B Control was rejected because outstanding |Unsolicited
Exception Status xists and the master shall rcad this status by issuing a Read Status Response Command befofre any other
Bus Controls shalll be accepted.

8.1.5.3 Operation Exception

An Operation Exgeption indicates that the aflempted Bus Control incurred an operation crror, and that the npture of this
crror may be detgrmined by issuing a Read _Status Response Command. This-captured status may be ignordd.

If the available sfatus is ignored, it shall be clear upon receipt of the next Bus Control.

8.2 Status Response

The status bits of|the Statds Response indicate exception conditions. They are sct on the occurrence of an excdption cvent.
The sctting of any exception status bit activates the Status Pending interrupt and ATTENTION IN (if cnalpled), unless
previously reportedatSlave Ending Status.

The slave transfers the Status Responsc to the master upon receiving a Read Status response control and clears all
exception status bits if the Master Status Octet indicates a successful transfer. The exception status bits arc also cleared
by a Reset Logical Interface. All exception status bits, except the Unsolicited Exception bits (octet 0, bit 6 and octet 1,
bits 7 through 0) are also cleared upon the acceptance of any Bus Control.
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The Status Response shall have the following format:

Octet  Bit Description

0 Exception Status Octet

Status Response
Unsolicited Exception
Bus Control Exception
Read Fault

Write Fault

Seek Fault

Spindle Fault
Execution Fault

O NNWAsEUNOA

ISO/IEC 9318-2 : 1990 (E)

1 Unsolicited Exception Status
Reset Complete
Alternate Port Priority Select
Alternate Port Format Change
Alternate Port Format Complete
reserved, set to zero
Not Ready Transition
Ready Transition
Media Change
2 Bus Control Exception Status
Invalid Bus Control
Invalid Parameter
Unsupported Bus Control or Function Code
Bus Control or Function Code Context
Data Bus Control Late
reserved, set to zero
reserved, sct to zero
reserved, set to zero
Slave Exception Status
Speed Fault
Off Cylinder Fault
Head Sclect Fault
reserved, set 10 zerQ
reserved, set to zero
Voltage Fault
Logic Température Fault
Actuator, Temperature Fault
4 Slave Exception:Status

OFRNWRAE U

w
O NNWEUOA

SR NWHAE LN

7 Writé Protect Fault
6 Writé Current Fault
5 Write Transition Fault
4 Head Offset Fault
3 Data Strobe Fault
2 reserved, set to zero
1 reserved, set to zero
0 reserved, set 10 7ero
5 7-0 Vendor Unique Status
6 7-0 Vendor Unique Status
7 7-0 Vendor Unique Status

Device specific command set for magnetic disk drives
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8.2.1 Exception S

-2 : 1990 (E)

tatus Octet (octet 0)

8.2.1.1 Status Response (octet 0 bit 7)

This bit is always zero for a Status Response.

8.2.1.2 Unsolicit

ed Exception (octet 0 bit 6)

This bit shall be set when the slave has incurred an Unsolicited Exception condition. At lcast one bit shall be sct in octet
1, describing the exception type. This bit and the bits in octet 1 can only be reset (on a port basis) by issuing a Read Status
response control followed by a Master Status Octet with the Successful Information Transfer bit set. As long as an
Unsolicited Exception condition exists for a port, the slave shall reject all Bus Controls from that port and only that port,

except Read Stat

1s Response, with the Unsolicited Exception bit set (bit 3) in the Slave Status Octet

8.2.1.3 Bus Confrol Exception (octet 0 bit S)

This bit shall be

unsupported, ouf

set when the slave rejects the Bus Control as invalid, since it contains a parameter thd
of context, or late. At least one bit shall be set in octet 2 to describe the typeof comman

8.2.1.4 Read Faylt (octet 0 bit 4)

This bit shall be

be set in octets 3

8.2.1.5 Write Fa

This bit shall be
in octets 3 throu

8.2.1.6 Seek Fau

This bit shall be
data control. At

8.2.1.7 Spindle 1

This bit shall be
Read/Verify Datg
exception.

8.2.1.8 Executio

This bit shall be
execution of a
exception.

8.2.2 Unsolicit

)

set when the slave detects an error while executing a Read/Verily Data Control. At lcast
through 7 to describe the type of read exception.

plt (octet 0 bit 3)

et when the slave detects an error while exccuting a Weite Data Control. At least onc bit
bh 7 to describe the type of write exception.

It (octet 0 bit 2)

set when the slave detects a scek crror whilesCxecuting a Seck Command, Read/Verily Da
[east one bit shall be sct in octets 3 thropgh 7 to describe the type of seek exception.

Fault (octet 0 bit 1)

set when the slave detects asgpindle crror while executing a Spin Up or Spin Down fu
, or Write Data Control. Atdedst one bit shall be sct in octets 3 through 7 to describe the tyj
h Fault (octet 0 bit-0)

ket when the slave“detects an Execution error other than Read, Write, Seek, or Spindle Fau
ommand oryPata Control. At least one bit shall be set in octets 3 through 7 to describo

Ex¢eption Status (octet 1)

t is invalid,

[ exception.

nc bit shall

shall be sct

ta, or Write

hction code,
¢ of spindle

t during the
the type of

8.2.2.1 Reset C llll):CtC (U\,ict +bit 7}

This bit shall be

set when the slave has executed and completed a Reset Slave (sce 6.5.1).

8.2.2.2 Alternate Port Priority Select (octet 1 bit 6)

This bit shall be

48

set when the alternate port receives a Selection Octet with the Priority Sclect bit set.
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8.2.2.3 Alternate Port Format Change (octet 1 bit 5)

This bit shall be set when the alternate port accepts a Format Specification.

8.2.2.4 Alternate Port Format Complete (octet 1 bit 4)

8-2 : 1990 (E)

This bit shall be set when the alternate port receives a Load Slave function code 16, Notify Alternate Port of Format

Completion.

8.2.2.5 Rese

rved for future use (octet 1 bit 3)

8.2.2.6 Not Ready Transition (octet 1 bit 2)

This bit shal
8.2.2.7 Read
This bit shal
8.2.2.8 Med

This bit shal

be set when the slave goes from a ready to a not ready condition.
y Transition (octet 1 bit 1)

be set when the slave goes from a not ready to ready condition.
a Change (octet 1 bit 0)

be set with the Ready Transition bit (bit 1) if the slave detects thatthic media was remoy

previous to the Not Ready Transition to Ready Transition.

823 Bus C
8.2.3.1 Inva
This bit shal
8.2.3.2 Inva
This bit shal
8.2.3.3 Unst
This bit shal
8.2.34 Bus

This bit sha
conflicts wit

8.2.3.5 Data|
This bit shal

8.2.3.6 Rese|

bntrol Exception Status (octet 2)

id Bus Control (octet 2 bit 7)

id Parameter (octet 2 bit 6)

be set when a valid Bus Control was received with an invalid parameter.

pported Bus Control or Function Code (octet 2 bit 5)

be set when a valid Bus Control or valid Function Code is received that is not supported
Control or Function Code_Context (octet 2 bit 4)

be set when a valid~Bus Control or valid Function Code is received but cannot be ex¢
the current context of the slave.

Control Late (octet 2 bit 3)
be set'when a valid Data Control is received later than the orientation window for the n

rvéd for future use (octet 2 bit 2)

be set when a Bus Control was received that is notédefined in this International Standard.

'ed and replaced

by this slave.

cuted because it

xt field.

8.2.3.7 Reserved for future use (octet 2 bit 1)

8.2.3.8 Reserved for future use (octet 2 bit 0)
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8.2.4 Slave Exception Status (octet 3)
8.2.4.1 Speed Fault (octet 3 bit 7)

This bit shall be set if the slave did not reach the required speed in the required time during the execution of a Spin Up
function code or loses speed during a Data Control.

8.2.4.2 Off Cylinder Fault (octet 3 bit 6)

This bit shall be set if the slave did not come on cylinder in the required time during the exccution of a Scek, or loses"on
cylinder" during a Data Control.

8.2.4.3 Head Select Fault (octet 3 bit 5)

This bit shall be fet if the slave detects an invalid head selection.

8.2.4.4 Reserved [for future use (octet 3 bit 4)

8.2.4.5 Reserved [for future use (octet 3 bit 3)

8.2.4.6 Voltage Fpult (octet 3 bit 2)

This bit shall be et if the slave detects a voltage out of range condition.

8.2.4.7 Logic Temperature Fault (octet 3 bit 1)

This bit shall be get if the slave detects an over temperature condition in(the slave electronics.
8.2.4.8 Actuator [lemperature Fault (octet 3 bit 0)

This bit shall be {et if the slave detects an over temperature condifion in the slave servo actuator.
8.2.5 Slave Exception Status (octet 4)

8.2.5.1 Write Prqtect Fault (octet 4 bit 7)

This bit shall be get when a Write data control.js received and the slave is write protected.

8.2.5.2 Write Cufrent Fault (octet 4 bit 6)

This bit shall be fet if write current wasiout of range during the exccution of a Write data control.
8.2.5.3 Write Trqnsition Fault (oetét 4 bit 5)

This bit shall be {et if no wfite-transitions are detected by the slave during the exccution of a Write data cojntrol.

8.2.5.4 Head Offget Faulf (octet 4 bit 4)

This bit shall be det\f the data heads were in an offset position when a Write data control was recejved
8.2.5.5 Data Strobe Fault (octet 4 bit 3)

This bit shall be set if the slave receives a Write data control when carly or late data strobe is in effcct.
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8.2.5.6 Reserved for future use (octet 4 bit 2)
8.2.5.7 Reserved for future use (octet 4 bit 1)
8.2.5.8 Reserved for future use (octet 4 bit 0)
8.2.6 Vendor unique status (octet S bits 7-0)
8.2.7 Vendor unique status (octet 6 bits 7-0)

8.2.8 Vendor unique status (octet 7 bits 7-0)

ISO/IEC 9318-2 : 1990 (E)
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8.3 Extended Status Response

The slave transfers Extended Status Response to the master upon receiving a Read Extended Status Bus Control. The
Extended Status bits are static indications of current flag states and slave conditions.

The Extended Status Response shall have the following format:

Octet  Bit Description

0 Interface Flags

Extended Status

Port Number

Alternate Port Enabled
Reserve Active

Command Complete Interrupt Enabled
RPS Interrupt Enabled
Status Pending Interrupt Enabled
Format Specification Present
1 Data Recovery Flags

Offset Direction

Offset MSB

Offset LSB

Early Strobe

Late Strobe

reserved, set 1o zero

Header Field ECC/CRC Enable
Data Field ECC/CRC Enable
2 blave Control Flags

Write Protected

Spindle Power On

Lock Carriage

Load Heads

reserved, set to zero
reserved, set to zero
reserved, set to zero
reserved, set to zero

3 blave Status

Speed

On Cylinder

reserved, set to zero
reserved, settovzero
reserved, set)to zero
reserved;.set to zero

Head Disk Assembly (HDA) Ready
Média Present

4 blave Alarms

reserved, set to zero
reserved, set to zero

Illegal Head Sclect

reserved, set to zero
reserved, set to zero

Voltage Range Error

Logic Over Temperature
Actuator Over Temperature
0 Vendor Unique Extended Status

-0 Vendor Unique Extended Status

0 Vendor Unique Extended Status
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