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Forewor

ISO (the Intg
Electrotechni
ation. Natio
of Internati
organization
committees ¢
governmenta
work.

In the field o
committee, ]
technical con
International
a vote.

International
ISO/IEC JT¢

rnational Organization for Standardization) and IEC (the International
tal Commission) form the specialized system for worldwide standardiz-
1 bodies that are members of ISO or IEC participate in the development

(;ral Standards through technical committees established by the respective

o deal with particular fields of technical activity. ISO and IEC technical
bllaborate in fields of mutual interest. Other international organizations,
and non-governmental, in liaison with ISO and IEC, also take part in the

information technology, ISO and IEC have established a joint technical
SO/IEC JTC 1. Draft International Standards adopted by the joint
imittee are circulated to national bodies for voting. Publication as an
Standard requires approval by at least 75 % of the national bodies casting

Standard ISO/IEC 9318-2 was prepared by Joint Technical Committee
[ 1, Information technology.

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

—  Part | : Physical level

—  Part P: Device specific command set for magnetic disk drives

— Part §: Device generic command set for magnetic and optical disk drives

— Part §: Device generic command set fOor-magnetic tape drives

Annex A formps an integral part of this part of ISO/IEC 9318. Annexes B, C and D are

for informati

bn only.
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Introduction

This par{ of ISO/IEC 9318 does not replace any existing standard, but it does complement other Intelligent| Peripheral
Interface{ (IPI) standards (see clause 2).

This parf of ISO/IEC 9318 provides a definition of the device specific interface portion of a s¢sics Of standardg called the
Intelligeqt Peripheral Interface (IPT) ISO/IEC 9318, a high performance, general-purpose pardlletperipheral intpriace. This
part of IBO/IEC 9318, responds to an industry market need (expressed both by users and manufacturers) o limit the
increasing costs in hosts associated with changes in peripherals.

Device specific command set for magnetic disk drives X1
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INTER

NATIONAL STANDARD

ISO/IEC 9318-2 : 1990 (E)

Information technology — Intelligent Peripheral Interface

Part

Device specific command set for magnetic disk drives

1 Scape

This paft of ISO/IEC 9318 describes the Logical Level 2 (device level) InterfaceHor disk drives. Sce clause 6

9318-1

The phy
with IS
and rec

The pur
permits

This pa
Interfac

This paf
Periphe

The int
a "func

commufications). To smooth the{transition from the current methods to the generic approach, the IPLsupp

specific

To accc
utilizing

2:

or explanation of the levels.

ical, electrical, and configuration characteristics and the transmission protocol of this interface arc in
/IEC 9318-1. The interface is capable of handling data rates {rom 0 to at least 10 Moctets/s, dependi
iver classes.

pose of this part of ISO/IEC 9318 is to facilitate the degelopment and utilization of a device level int
the interconnection of disk slave peripherals to a controller.
 (IPI) standards (sce clause 2).

L of ISO/TEC 9318 provides a definition-0f the device specific portion of a family of standards called th
al Interface (IPI), a high performance; gencral-purpose parallel peripheral interface.

nt of the IPT is to isolate the hdst (CPU), both hardware and software, from changes in peripherals
ion generic" command set(Tgallow the connection of multiple types of peripherals (disks, pri

command sets, such ag’this one, to aid in bridging the gap between the two approaches.

mplish this set ofgoals, the design of the IPI includes device-specific and device-generic comma
a common physigal bus. The device-specific command sct provides:

Device-ariented control;
Physical:Data Addressing;
Timing~Critical Opcrations;
Lower Device Cost.

ol ISO/IEC

accordance
hg on driver

erface which

t of ISO/IEC 9318 does not replace any cxisting/standard, but it does complement other Intelligenf Peripheral

c Intelligent

by providing
hiers, tapes,
rts device--

d scts, both

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

Host/Device Independence;
Logical Data Addressing;
Timing 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
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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 64611983, Information processing - ISO 7-bit coded character set for information interchange.

ISO/IEC 9318-1:—D

Information technology - Intelligent Peripheral Interface
Part 1: Physical Level

1) To be published.

Device specific command set for magnetic disk drives
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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 phy51cal -level octet placed on BUS A by the master during the Bus Control sequence. It is used

to define that
are: Comm4

3.1.2 Bus H
the slave), W

3 Busy:
Physical Int

3.1.4 Com
information|

3.1.5 Command Control: A Bus Control that specifies that command informatjon is to be transferred from thd

to the slave

3.1.6 Dala
Transfer, an

3.1.7 Defed
3.1.8 Form

3.1.9 Infory
Exchange.

3.1.10 Leve
under its co|

3.1.11 Leve
to the devic

3.1.12 Logi

3.1.13 Mast
Transfer.

busconfiguratiomamdHnformmation TypT 10T TIT SUDSCUCTIT INIOTMATION TTansICr. IRC TATCC Bus Tonl
nd Control, Response Control, and Data Control.

xchange: The Bus Control sequence (initiated by the master) and the Ending Status sequence (inill
hich are used to frame an Information Transfer.

Busy indicates that the slave is unable to respond to the master’s request and may B¢éreported at ci
prface (Selection Sequence) or at the Logical Interface (Ending Status Sequence).

mand: The information transferred from the master to the slave following”a Command Conty
contains command-specific parameters.
during the Information Transfer and identifies the command typé,

Control: A Bus Control that specifics that data informatién 1§ to be transferred during the Info
d specifies various data transfcr requirements, including theorientation of the data on the disk.

L Map: A list of the defects recorded by the drive mantifacturer on the slave.

ol types

iated by

her the

ol. The

master

‘mation

ht Specification:  An ordered list of parameters that specify the format of the tracks and sectors on the disk.

nation Transfer: The Physical Interface trapsfer of commands, responses, and data that are framed |

2: A device-level-protocol interfage in which the master is aware of the specilic characteristics of th
ntrol.

3: Anintelligent interface @rignted to the generic characteristics of devices, but not the characteristics

™

Cal Interface: All operations above the Physical Interface.

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

3.1.14 para

further defifje a.command or contain specific information about a command, such as head number, cylinder num
Response parameters contain information on the state of the slave, such as status, current head, current cylindd

eter: The’information octets transferred after a Command or Response Bus Control. Command par

y a Bus

> device

unique

rmation

imelers
ber, elc.
r, clC.

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 {tatus response: The status supplicd to thc master when exccuting a Read Status Response that’¢ontains the
exception status bits.

3.1.23 Target Sector: The physical scctor designated by the master during the Load Positionggommand of Load RPS
Target Jector Address command using the RPS Target Scctor Address parameter.

3.2 Cognventions

Certain [terms used hercin are the proper names of signals. These are printed in gppercase 1o avoid possible confusion
with other uses of the same words (e.g., ATTENTION IN). Any lowercas¢Cusés of these words have |the normal
Americgn-English meaning.

A numbier of conditions, sequence parameters, events, English text, states\8r similar terms are printed with the first letter
of cach word in uppercase and the rest lowercase (¢.g., In, Out, Sele¢tive’ Reset, Bi-directional, Bus Control, Operation
Responge). Any lowercase uses of these words have the normal American-English mcaning.

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 level 2 environment.

4.2 Logic
4.2.1 Slave

Control of
response, ar
data type. T
codes specif]
sector and t

4.2.2 Infori

The interfac]
Commands

4.2.3 Data

The master
addresses o1
and skip op¢
(CRC).
4.2.4 Form
The organiz

mutually de
of each field

4.3 Resp(
4.3.1 Mastg
The master
Daf

Dat
Hes

hl Interface characteristics

Control

h slave is exerted by the master through the Bus Controls that initiate the Bus Exchanges for co
d data transfers. The Bus Controls incorporate coding that identifies the particular,command, resp
ne Command Control codes specify the command type being sent to the slave, whercas the Response
y the response to be read from the slave. The Data Control codes specify theZopéeration on ficlds «
heir orientation with respect to the start of a sector.

hation transfer

P uses the Double Octet mode 1o transfer 16-bit information. Datadis transferred in the Data Strecamin
hnd Response are transferred in the Interlocked mode.

ransfers

Feads and writes on the disk by issuing Data Controls while staying oricnted with the rotation of the
octet counts are involved with the Data Controls. Qperations are on whole ficlds and include field rea
rations. Field sizes include any master-managed Error Correcting Codes (ECC) and Cyclic Redundang
it Control

ation of sectors and the number ofsectors per track is controlled by a Format Specification, which

fived by both the slave and the master. This specification dictates the number of ficlds per sector, th
, and the number of sectors perMrack.

nsibility

r

performs thedollowing functions:
@ buffering;

A management — Interleaving;
der‘management;

Def

nmand,
NS¢, or
Control
f a disk

p modc;

isk. No
1, write,
v Codces

may be
b length

eCt_management — defect skipping, revectoring, spare sectors;

Error detection and/or correction — Retries, ECC, CRC;
Command generation.
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4.3.2 Slave

The slave performs 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-read 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);
Dual port (optional).

5 Physical Interface Considerations

The Phygical Interface is used as defined in ISO/IEC 9318-1, with the interpretations and<additions defined in th

sub clau

CS.

5.1 Information transfer

5.1.1 Ogtet Mode

All Info|
Even-nu
BUS A

rmation Transfers (Commands, Responses, and Data) are transmitted in the double octet (16
mbered octets are transmitted on BUS A and odd-numbéred octets are transmitted on BUS B; i.c.,
s considered as being transmitted before the octet onBUS B.

For Compimand and Response information, bit 7 of an_ogtet is the most significant bit (MSB) and bit

significa

For data
are read

Bit 7 on

5.1.2 Ty

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

information, there is no definition of significance to the ordering of bits or octets. The order in whic
is the same as that in which they are written.

BUS A is the first recorded bit on the disk.

ansfer Mode

Command/Response information)is always transferred in the Interlocked mode. Data information is always tr

the Dat

The Req
Octet an

S5.1.3 Te

The Infq

Streaming mode. The transfer modes cannot be changed.

d Interlocked‘modes.
rmination of transfers

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

¢ following

bit) mode.
he octet on

is the lcast

h the octets

insferred in

uest Transfer Settings octet response reflects capabilities and scttings of command/ response transferg in Double

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 once per do

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

at the maximum cable length measured at the slave connector.

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

During data output transfers, the slave shall prefetch data by initiating the SYNC IN pulses n octet times prior to the

writing of t

he 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
if a data un

5.2 Bus

The bus oc
valid state

5.2.1 Unsy
The follow

Fa
R¢

support ECC/CRC and have that feature enabled shall complete the sector and write uncorrectable E
derrun condition occurs during a disk write.

PDctets

Lets defined in ISO/IEC 9318-1 shall be used as described, with the additions described in this sub ¢l
fransitions shall be implemented by the slave.

pported Bus Octets

ng bus octets are not supported:

Cility Selection. Slave does not acknowledge selection;

quest Facility Interrupts. Slave does not acknowledge request for facility interrupts;.
s Acknowledge. Slave transmits zeroes on BUS B.

Control Octet

ntrol octets define the direction and type of information transfer in bits 7-6 and the command to be

scription

F Operation Command/Operation Response
F Data

# Information Out

+ Information In

coded Bus Control
Command and Response Controls; see 7.1
Data Controlsysee 7.2 and 7.3.

er Status Octet

er Status Octet indicates an unsuccessful information transfer following a Read Status Response, the s
e pending-Status Response conditions.

seription

CC/CRC

wse. All

cxecuted

ave shall

- Byl
5.2.2 Bus
The Bus C
in bits 5-0.
Bit Dg
7 0

1
6 0

1
5-0 En
5.2.3 Mas
If the Mast
not clear t
Bit Dq
7 Su
6
5-0 0
8

ccessful Information Transfer

Bus Parity Error
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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.

Bit Description

7 Successful Information Transfer

6 Bus Parity Error

5 Odd Octet Transfer

4 Time-Dependent Operation

3-0 Encoded Operation Ending Status

5.2.5 Regquest Interrupts Octet

The orggnization of the Request Interrupt Octet is as follows:

Bit Description

7 D

6 Report Busy Status: All slaves that are Busy shall place their bit- significant Address Octet Respor
B.

5 Report Ready Status: All slaves that are Ready shall place their bit-significant Address Octet Respo
B.

4 Master Power Fail Alert: The master is informing the slaves thatdt-has detected that power is failing
bhall acknowledge by placing their bit-significant Address Qcich Response on BUS B after they
hppropriate action to permit a graceful termination of activity,

3 Power On Status Request: All slaves with power on (but ROt necessarily rcady) shall place their bi
Address Octet Response on BUS B.

2 Status Pending Interrupt: Slaves with Class 3 Intergupt pending shall respond by placing their bi
Address Octet Response on BUS B.

1 RPS Interrupt: Slaves with Class 2 Interrupt pending shall respond by placing their bit-significant Ad
Response on BUS B.

0 Command Completion Interrupt: Slaves (with Class 1 Interrupt pending shall respond by pl
bit-significant Address Octet Responseson BUS B.

The slavie shall respond to a Request Interfupt Octet with a bit-significant Address Octet Response (define

5.2.5.1 Types of Interrupts

The slave asserts three interrupt classes defined in ISO/IEC 9318-1. The assertion of interrupt bit scttings u

of a Request Interrupts or Requést Slave Interrupts sequence shall not be disabled by the Load Slave Func

5.2.5.1.1] Class 1 Command’Completion Interrupt

This intgrrupt is assested when a command is completed successfully and the Time-Dependent Operation bit

Status fgllowing.tho transfer of the command was set. The Command Completion Interrupt is not asserted

Position|[command if the RPS Interrupt is to be asserted because of a valid RPS Target Scector Address para

assertion of4a Command Completion Interrupt is disabled by any of the following:

s¢ on BUS
s¢ on BUS

The slaves
have taken

-significant
-significant
dress Octet

acing  their

I in 5.2.6).

pon receipt
ions.

bf the Slave
for a Load
meter. The

fave accepls any Bus CONlrog,
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:

52513 C

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.

ass 3 Status Pending Interrupt

This interrypt is asserted when there is a status exception in the Status Response that must be reported to thd master.

The asserti

Repd Status Response with a Successful Information Transfer bit set in Master Status;
Slae is reset with a Selective Reset Octet from this port with bit 1 (Reset Logical)y set
Slaye is reset with a Selective Reset Octet from either port with bit 2 (Reset Slave)sct.

5.2.6 Address Octet Response

The slave s

following ofganization:

o»—awwp-mox\xl o
=

Degcription

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

5.2.7 Seledtive Reset Octet

The receipt

—

10

Description
Indicates Selective-Reéset Octet
Sldve address
Slqve Release

ResétrSlave

n of Status Pending Interrupt is disabled by any of the following:

hall respond to a Request Interrupt Octet or Selection Octet with anAddress Octet Response thaf has the

of this octet causes a Seleetiveé Reset of the type defined in bits 3-0. The following Reset Controls arc{defined:

The slave shall release its interface drivers in the same manner as it wopld upon
recognition of the MAINT state. The drivers are to remain released onf the port
over which the Reset was received until recognition of another Reset pith this
bit cleared.

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

Reset Togical Interface

Reset Physical Interface

TTic Logical Intertace for The POoTT Siatt be TTSET. 1T SIave S COMIIOIT T¢sources
that are not switched to the alternate port shall be reset. The Format Specifica-
tion is not affected.

The Physical Interface for the port shall be reset.

Device specific command sct for magnetic disk drives
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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.
Description

n
Slave Address
0

529 R

The slay

Priority Select
pquest Transfer Settings Octet

e shall respond with a Transfer Settings Octet when it receives a Request Transfer Setings Octet

followinlg organization:

Bit
7

6-4
3-0

5.2.10 §

The slay
followin

~Nw4\.mc\\1’ oo

—
[

The tra
Informe

S.2.11 )

The slay
of a Re

| @

Description

1
Slave Address
0

blave Transfer Settings Octet

¢ shall respond to a Request Transfer Settings Octet from thedmaster with a Transfer Settings Octet
¢ organization:

Description

0 = Transfer Settings Octet
0/1 = Maintenance Mode 1/2
1 = Double Octet Mode

0 = Interlocked Transfer

0 = Slave is not capable of Data Streaming transfers

1 = Slave is capable of Interlocked transfers

1 = Slave is capable of transferring’in Double Octet Mode

0 = Slave is not capable of transferring in Single Octet Mode

sfer settings reported aré those reflecting the capabilities and settings for the slave during Comman
tion Transfers.

Request Slave Interrupts Octet

e shall respond with a Slave Interrupts Octet when it receives a Request Slave Interrupts Octet. The
luest SlayeyInterrupts Octet shall be as follows:

Description

1

that has the

that has the

1/Responscs

hrganization

BN

=

Slave address
1
0

Device specific command set for magnetic disk drives
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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
Bit Des

7 Res

Interrupts Octet shall be as follows:
cription

erved, set to zero.

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

dy: Ready is an indication that the slave is operational and able to accept any supported Command or Data

5 Rea
Bus
4 Reg|

3 Prig

Control code that is in context.
crved, set to zero.

alte

rep
2 Staf

rity Selected: This bit shall be set when a successful Priority Select has occurred during seleetiol
Fnate port. This bit shall be reset at the end of the Request Slave Interrupts sequence duning whic
rted.

us Pending Interrupt: This interrupt shall be asserted when there is a status exception"to be reportc]

Stat

1 RPS
(thd
any).

0 Cof

us Response.
b Interrupt: This interrupt shall be asserted during the time on each disk revolution that the RPS Pulsd
data heads are in the requested area defined by the RPS Target Sector Addréss, and optional param

hmand Completion Interrupt: This interrupt shall be asserted when a command, previously transfer

the
Cor
Add

53 ATTE

The ATTEN
Pending Int
Not Busy cd

The Load
ATTENTIQ

All ATTEN
Longer Bus

Time-Dependent Operation bit set in the Slave Status octet is complcted successfully. The Ce
hpletion Interrupt is not asserted on a Load Position command thaf* includes a valid RPS Targe
ress parameter.

NTION IN signal

NTION IN signal shall be asserted by an unselected slaye when the RPS, Command Completion o
brrupts are asserted, or if the slave is enabled to assert’ATTENTION IN upon "No Longer Busy" (4
ndition occurs). See 5.2.5.1 for a description of interrupts.

blave Function command provides for enabling and disabling the individual interrupts {from a
N IN, on a port basis.

TION IN assertions shall be cnabled\upon power-on Reset or Selective Reset (Reset Slave) except

"

0 of the
1 it was

d in the

is valid
cters, il

c¢d with
mmand
Scctor

r Status
Busy 10

sserting

for "No

12
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6 Slave Functions

6.1 Disk Format

: 1990 (E)

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 T

The fixd
and org|
format

The sta
6.1.1.1

A slave
index m

6.1.1.2

A slave
by the F
Scctor ]

6.1.2 F

The var|
Each s¢

A slave
format
operati

613 F

The slay
requiret

”maHiXed_B'l‘eek rul mat
d block format allows for a slave to be formatted with a variable number of identical sectors pertrack
pnization of a fixed block sector shall be determined by the Fixed Block Format Specification.” Thg
nllows the slave to operate in one of the following two sector modes:

Sector Mode 1. Every sector is of the same length and organization, which is fixed by the slave;
Sector Mode 2. Every sector is of the same length and organization, but thellength and org
programmable.

't of a fixed block sector may be determined by one of the methods described in 6.1.1.1 and 6.1.1.2.

FFixed Block Hard Sector

in the hard-sectored mode typically determines the start of cachesestor by counting the number of oc¢
ark at the beginning of a track. The number of sectors is speCili¢d by the Fixed Block Format Spec

[Fixed Block Soft Sector

in the soft-sectored mode uses Address Marks to matk the start of each sector. The number of sector
ixed Block Format Specification. Each track of the slave shall be formatted with Address Marks by
Marking function.

brmat 2 — Variable Block Format

able block format allows for a slave t0 be [ormatted with a variable number of variable length secte
ctor may have a different organization.

operating with a variable blogk format uses Address Marks to mark the start of each scctor. The ve
depends on the controller 10 determine the length and number of data fields in a sector during
n.

prmat Control

e shall be respOnsible for format control. It shall be capable of performing the following functions in
nents of wheXappropriate Format Specification:

Determining the start of each sector on the track;
Detérmining the start of each ficld within a sector;

. The length
fixed block

anization is

cts from the

ification.

b is specificd
the Perform

s per track.

riable block
A disk write

meeting the

(“mmting the number of octets in cach field of a sector:

Activating Read Gate and Write Gate in accordance with the current Data Control and the Format S
Acquiring PLO, bit, and octet synchronization on read operations;
Writing of PLO, bit, and octet synchronization patterns.

Device specific command set for magnetic disk drives
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6.2 Format Specification

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 the Format Specification.

6.2.1 Format initialization

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 {ormiat
or data trangfer.

A Format S

a)

b)

ecification shall be initialized by the following procedure:

The master loads a Format Specification with its Initialized bit reset to invalidate the old specil
if any, and to condition the slave to start the initialization process. The, madster provides any
parameters that it is to contribute to the Format Specification. ParameterS not specified by the
shall be X’FFFF".

Alternatively, the master loads a completely specified Format Specification with the Initialized b

If the slave determines that there are missing or incorrect parameters, it sets the appropriate Co
Exception status bit.

The master reads an initialized Format Specification from the slave to obtain the slave’s fixed para
calculated parameters, or both. The master shall.chieck the Format Specification against its requir
and adjust its own control to the specification,

6.2.2 Manufacturer’s Format Specification

The slave sh
Map. It shal
effect until

Specification
The format

header contd
or field type

The master {
the headers.

The Manufa
the Format

Slaves that o

111 have a built-in Manufacturer’s Format Specification, which is used primarily to write and read the

inother Load Format Specification gontrol is accepted by the slave. It may be read by a Rcead
control when it is invoked.

hall provide for a header dnd*one or two data fields, each field not exceeding 1024 octets in leng
nts, the CRC, and the ECO are not specified. The format shall be organized to allow for either sect
of controls. There shall*be no sector interleaving.

hall be capable ofrecovering the data from data fields formatted with this specification, without thd
Sectors shall bé.read in their physical order from the Index.

Cturer’s Eormat Specification may be a Fixed Block or Variable Block Format Specification as indi¢
[ype Code:

perate only in the Variable Block Format shall be capable of reporting the Manufacturer’s Default

control

cation,
of the
master

L reset.

mmand

neters,
cments

Defcct

be invoked by the Load Format Specification control with Bit 6 of the Flag Octet sct, and shall remain in

Format

h. The
rtype

usc of

ated by

Format

in a Fixed B

octets

per field.

14

ock format so that the master mav determine the number of sectors ner track fields per SCClor—ahd
Y T H
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6.2.3 Fixed 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 Description
0-1 Number of octets following: equals n - 1
2 Format type code: 1 = fixed block
3 Flag octet
7 Initialized (Format Specification Initialization complete)
6 Manufacturer’s Default Format Specification
5 Sector mode 2
4 Sector mode 1
3 Use soft sectoring
2 Use hard sectoring
1 Use field Data Controls
0 Use sector Data Controls
4-5 Number of sectors per track
6-9 Number of physical octets per sector
A-B Number of beginning header octets to be skippedyduring header verify
C-D Number of fields per sector (m+1)
E-11 Number of octets per field 0 m=0
12-13 Master turnaround delay 0 m=0
(n-5):(11-2) Number of octets per field m
(n-1):n Master turnaround delay m

NOTE —m equals the ficld number of the last {ield in a sector. Fields are numbered starting from zero. n is the octet numlfer of
the last octet transferred.

6.2.3.1.1 Number of octets

This double-octet parameter con(ains the octet count for the Format Specification. It does not include itsclf in the octet
count.

6.2.3.1.2 Format Type Cod¢

This siggle-octet parafieter contains the format type code. If this parameter equals 1, then the Format Spgcification is
a fixed plock typerand is organized as such.

6.2.3.1.3 FlagrOctet

This sin 2 cterconta Orma he Fixed B ormal Specification and indicatcs 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 15
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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:

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
the Format Specification every time it is transmitted to the slave. The master specifics as X’FFFE at least one

LIL IHASWL SPUliiIvs as

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,

- Calc]ﬂated by the Slave: If the slave is to calculate the number of sectors that can be fitted on the~trafk, the

mastpr may then supply it with the number of fields, the field sizes, and the Master Turnaround‘Dela

ys. The

mastr specifies the number of sectors as X’FFFF”. The slave then enters the number of sectors-int the Format

Specjfication.

In addition t¢ the values that may be specified, the master has to take into consideration the nuniber of slave-conjtrolled

overhead octpts in the gaps.
6.2.3.1.5 Nummber of physical octets per sector

The number jof physical octets per sector may be supplied by the master or set 1o X(ELF to be computed by th

The number [of physical octets per sector is typically computed by the slave and istused by the master to determ

sector numbdr of a defect specified by the Defect Map. It may also be used to/infer the size of the ficld gaps.
6.2.3.1.6 Nufnber of octets to be skipped during header verify

This paramefer shall be supplied by the master to specify the number o octets, starting from the beginning of the
to be skippedl in the transfer of data and the slave’s verification of the header during the exceution of a Verify

Data Contro}.

6.2.3.1.7 Number of fields per sector

slave.
ne the

headcer,
Header

The number of fields per sector may be supplied by the master or set to X’F...F’ and be computed by the slave. The first

field in a seqtor is usually the header identificationg

6.2.3.1.8 Number of octets per field

The number of octets in each field may b€ Supplicd by the master based on system considerations or be set to X'F.LF and
be computed by the slave. Master-mahaged ECC and CRC are considered as part of the ficld length for the user Zero
is not a vali( value for a specified field.

6.2.3.1.9 Mgster TurnaroundPelay

The Master [Turnaround.Délay can be supplied by the master or set to X’F..F" to be computed by the slave.

The Master Turnareund Delay is the time, measured in octets, required by the master between fields to handle the Ending
Status sequdnce/ftém one Data Control and to initiate another. It is measured at the slave, and therefore ipcludes
transmission| delays, from the point in time when the slave terminates a transfer (drops SLAVE IN) until the next Data
Control is réeeived-atthe-slave—Fhe-actual gap used by the slave is the Master Turnaronnd Delay increased to gdccount

J
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
the parameter for that field may be zero. This parameter and the Field Size parameter arc repeated until every scct
is defined.

a ficld,
or ficld
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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 dofible-octet parameter contains the octet count {or'the Format Specification. It does not include itselfjin the octet
count.

6.2.4.1.2 Format Type code

This sinjgle-octet parameter contains the-format type code. If this parameter cquals 2, then the Format Spdcification is
a variablle block type and is organized:as such.

6.2.4.1.3 Flag Octet

This single-octet parametercontains the flag information for the Variable Block Format Specification and indlicates if the
Format [Specification is initialized, and if the Format Specification is a manufacturer’s default format or a uger’s format.

6.2.4.1.4 Cell length

The Cell length shall be longer in time than a Master Termination Delay (twice the Cable Delay plus the Mlaster Turn-
around

This do‘::le-octel parameter defines the length of a Cell in octets. Most formatting elements are defined in tefms of Cells.

clay).

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 Ind

ex 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 the beginning of the Home Field.

£ 4
Ueieste

~3

1
Lo

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 Field Gap length

This u‘oubie-(I)cict parameter defines the length in cells of the Home Field Gap. This gap shall be large enough.t

for all re-cor
Header or D4

cable configuration signal delay difference. This field may be set to zero only if the Home Field Data Ségment is

ZCro.

6.2.4.1.9 Home Field Skip Length

This single-o
Field read is

6.2.4.1.10 Hgq

This single-o
when perforn

6.2.4.1.11 Hg
This double-
6.2.4.1.12 Hg
This double-

for all re-cor
Header or D4

cable configuration signal delay difference.

6.2.4.1.13 Dgta Field Gap length

This double-
to allow for ¢
any Header g
system cable

6.2.4.1.14 D¢

This double-
larger Data H

hmand delays (e.g., master decision delay, cable delays) between the Home Field Data Segnient a
ta Field that follows. This gap shall also account for head-position uncertainty due to head scatter and

tet parameter defines the length in cells to be skipped, when a Home Field re¢ddAails, before another
to be attempted by the slave. This field may be set to zero.

bme Field retries

tet parameter defines the number of automatic Home Field readrétrics that the slave is expected to p
hing a Read Home Field operation. This ficld may be set to Zere.

ader Field Data Segment length

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

ader Field Gap length

ctet parameter defines the Iength in cells*ofthe Header Field Gap. This gap shall be large enough 1

hmand delays (e.g., master decision delay; cable delays) between the Header Ficld Data Segment a
ta Field that follows. This gap shall alse-account for head-position uncertainty duc to head scatter and

betet parameter defines~the length in cells of the Data Field Gap segment. This gap shall be large
1l re-command delays-{e’g., master decision delay, cable delays) between the Data Field Data Segmd
r Data Field thatfollows. This gap shall also account for head-position uncertainty due to head scat
configuration sighal delay difference.

fect Skip Segment length

ctet parameter defines the length in cells of the Defect Skip Segment. This scgment is used in placg
icld'Gap segment when ending certain write operations to allow for skipping over small defects. This s

allow
nd any
system
set to

Home

crform

allow

nd any
system

nough
nt and
¢rand

of the
gment

shall be large

enough to allow for all re-command delays (e.g., master turnaround delay, cable delays) between th

c 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://standardsiso.com/api/?name=05fdb089989e6d52a4ce16f7d4fdbcc7

6.3 Sl

ISO/IEC 9318-2

ave conditions

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

: 1990 (E)

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

Slaves p

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 command

5;

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;

access to the drive Head Disk Assembly (HDA);

Time-Dependent Operation (TDO) bit reset nor asserted the Command Completion Interrupt;
Inactive: The slave has no command outstanding, but is capable of receiving one fromthe master;
Reset Slave: The slave is in an initialized condition when it has no cognizance of past-events. This ¢
come about as a result of an external reset by the master, an internal initialization (e.g., powe
unsuccessful internal recovery attempt from a severe slave crror.

rupts sefluence (see table 1).

An Opcfational slave is able to respond to Master Rescet, Selective Resety Request Interrupts, Request Slav
Request Transfer Settings and any Bus Control Codes that arc in contexy.

A Busy

dependipg on how the optional dual port is implemented. For example:

A physical level dual port switch shall indicate Busyduring Selection;
A logical level dual port switch shall honor the Séfection, Deselection, and Bus Control sequences,
Busy in the Slave Status Octet of the Ending Sfdtus scquence.

[NOU Keady: 1he slave 1S not able 10 execule any Ssupportcd commdnd Or ddta CONror COAC T CONTEXT { at I‘C(]Uil'CS

Status Pending: The slave has a Status Response for the master. The Status Pending Interruplyrs agserted;
Active: The slave has accepted a command and has not yet generated the corresponding Slave Stafus with the

ndition can
-on), or an

ovide predictable status on their ability to process commands. This informétipn is obtained via the R¢quest Inter-

Interrupts,

slave may or may not be able to handle Selection, Desglection, Bus Control, and Ending Status scquences

ind indicate

Device specific command set for magnetic disk drives
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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
command/Response Bus Controls that require the drive
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 ablento
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 Busy.

6.4 Dual Port (optional)

The optional
logical const
allegiance of]

6.4.1 Port I
Ports may bg
is made Not
choice being
The orderly
if switched td
of the interfz

The enabling

If a port is
Enabled. Ho

The disablin
shall cause a

6.4.2 Slave /

nable/Disable
P-Available on the Physical Interface. The disabling of a port may be cither orderly or destructive v

lisabling of a port takes effect when the Physical Interface on that port is in the IDLE state and th

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

b of a paft,either by command or switch, shall cause any explicit or implicit reservation to be clear
ny solicited status associated with the disabled port to be reset.

\¢eessibility mode

dual port consists of manual and programmed Enable/Disable controls for a port (static switching) 4
ucts for dynamically switching of the slave between two, ports. The switching of a slave to a port cre
the slave’s common resources (slave dependent) to that port.

individually enabled or disabled by command and by optional manual controls. When a port is disa
implementation dependent. Both por{siare enabled on power-on, if not disabled by manual mcans.
the port, is inactive. The desfructive disabling of a port takes place immediately without regard to tf
ce.

of a port takes effect'when the Physical Interface on that port is in the IDLE state.

nd the
nlLes an

bled, it

ith the

b slave,

¢ state

0 be

cd and

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

20
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64.2.1

ISO/IEC 9318-2

Switching

: 1990 (E)

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

implici

tly or 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
by a R

- Expl

lave accepts a command. The slave returns to Neutral when the command 1s compieted, unless return|
pset.

licit Switching: Explicit allegiance occurs when a Reserve or Priority Reserve function is dssued 10

slave b
receivg
receivg

6.4.2.2

The r¢
Interfa

Ifasla
becom

The sw

-AH
-Al
on bot
-AQ
logical

643 1

The 0q
Status

- Pri
- For
- Req
- Red

6.4.4

When
allegia

ccomes switched to the port over which the Reserve is received. It remains switched uptila Relea
d, the alternate port receives a Priority Reserve or Priority Select, or the slave is reset with'a Sclectiv
d at either port with bit 2 (Resct Slave) sct.

Switch mechanism

Berve mechanism is slave dependent. 1f a port is reserved, the alternate port is made Busy at eitheq
ce or the Logical Interface.

¢ rejects selection because it is switched to another port, then an ATTENTION IN shall be asserted v
bs "No Longer Busy", if enabled to do so by the function codedE (Enable "No Longer Busy").

itch mechanism may be implemented within a slave in thexfollowing ways:

hysical Interface Only switch which does not permitadéservation during selection at the alternate
ogical Interface Only switch which can be implemented only if a slave provides the ability to procg
h ports concurrently;

ombination of both is also possible. In such acdse, a Priority Sclect at the Physical Interface shall
reservation.

Notification of alternate port exception condition

currence of the following conditions on the alternate port shall be reported as an Unsolicited Exq
Response:

rity Select;

mat Specification changed;

ct complete;

cipt of the Notify-Alternate Port of Format Complete Function Code (see 7.1.1.8).

\ttention

the slave™has an allegiance to a port, ATTENTION IN may be asscrted to the port to which the
hceprovided that the interrupt condition is for that port, but not sclected by that port.

kd to Neutral

he port. The
¢ function is
P Reset Octet

the Physical

hen the slave

port;
5s commands

override any

cption in the

slave has the

Sce als

Device s

Yl
U J. I,
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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 Lo
including any
Reset Logical

The Reset Slay
the power sta
precluded from
6.5.2 Internal

When a slave i
and sent to all

6.6 Head
The slave’s he
The head addr
Block Data C

Master Status

The address o
specified in th

6.7 Rotatio

pical Interface type of Selective Reset resets the Logical Interface of the port over which it wagigc
bending interrupts. If switched to the other port the assertion of the RPS Interrupt is not affeeted.

e type of Selective Reset resets the entire slave to its power-on condition. The Reset-Stave doces not
e of the slave motor. Following the Reset, the slave enters the Operational condition, except
 doing so by conditions that force it into a Not Operational condition.

Reset

hternal reset occurs, an Unsolicited Exception Status bit is set and the Staras Pending Interrupt is act
ports that are enabled.

ontrol

hd addressing register is loaded by the Load Head Addréssyand Load Position controls.

ess register shall be capable of being incremented atxthe end of a successful data transfer, if bit 4 of a
ntrol is set. A successful transfer requires that thesSuccessful Information Transfer bit be sct in bo
and the Slave Status. The head address shall advance immediately upon receiving the Master Status

[ the first head shall be zero and the address of the last head shall be onc less than the number of
e Read Configuration response. The counter increments to zero after the last head address.

hal Position Sensing (RPS)- (optional)

The RPS optipn provides the ability for the)slave to assert (Class 2) RPS Interrupts.

6.7.1 RPS Ta

See 7.1.6.1.

rget Sector Address

6.7.2 RPS Interrupt

See 5.2.5.1.2.

6.8 Slave E

Cived,
The

does not affect the state of any port switch, the Format Specification, or the RPS optional, paramcters.

nflect
when

vated

Fixced
h the
Dctet.

heads

CO (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 = Ipformation In (Read)
0 = Ipformation Out (Write)
5-0 Operdtion Specific
7.1 Command/Response Controls

The Comman
and responsey
command and
the most sign
Commands sh
The valid Con

being invalid.

Bus Control
Code

1I/Response Controls are forms of the Bus Control Octet that allow commands tobg transmitted 1o th¢ slave
to be read from the slave. The command and response types are identified injtfie Bus Control codinf. The

response information transferred consists of ordered lists of parameters. Parameters arc transmitteql with

ficant octet first.

all not be stacked in the slave.

rmand/Response Controls and their hexadecimal codes are ingheAollowing table and are described in 7.1.1
through 7.1.13.

All other Command/Response Control codes (including:00vand 40 used in IPT Level 3) are rejeded as

Command/Response Control

01
02
03
04
05
06
07
41
42
43
44
45
46
47
48

Load Slave Function

Load Format Specification
Load Slave Specific Information
Load Cylinder Address

Load Head Address

Load RPS Target Sector Address
Load Position

Read Configuration

Read Format Specification
Read Slave Specific:information
Read Status

Read Correetion’ Vectors

Read Current’Sector Address
Read Current Position
Read\Extended Status

24
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7.1.1 Load Slave Function (01)

: 1990 (E)

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 TFUnCrion codc repeared

The varfious functions and their hexadecimal codes shall be as described in 7.1.1.1 through 7.1.1.45.
7.1.1.1 |Reserved for future use (00-0F)

7.1.1.2 [Disable Alternate Port (10) (optional)

This fupction code causes the slave to disable the alternate port, making it Unavailable/at the Physical In
functiop may causc an immediate and hard disabling of the alternate port. The functien causes an excepti
only ong port.

7.1.1.3

This fupction code causes the slave to cnable the alternate port, thereby making it available at the Physical Ii
[uncliol

7.1.1.4

This fupction code causes the slave to disable the port overwhich it received this function, making it unay
function takes effect when the master deselects from thisiport.

7.1.1.5

This fuhction code causes the slave to be reserved to this port, even if already reserved by the other port.
remaing in effect until released, until a Priority Reserve is executed by the alternate port, until a selection o
Priority Select bit set is issued by the alteriate port, or until the slave is reset with a Selective Reset Octe
port with bit 2 (Reset Slave) set.

7.1.1.6

This fupction code causes the’slave to be reserved to this port. The reserve remains in effect until released, ur
Reservg is executed by tHealternate port, until a selection octet with the Priority Select bit sct is issued by

port, 0

7.1.1.7

This fupctioncode causes the slave 1o be released from this port and to enter the Neutral Mode.

7.1.1.8

Enable Alternate Port (11) (optional)

causes an exception if there is only onc port.

Disable Port (12) (optional)

Priority Reserve (13) (optional)

Reserve (14) (optional)

until the slayeng) reset with a Selective Reset Octet from either port with bit 2 (Reset Slave) sct.

Release (T5) (optional)

erface. This
n if there is

nterface. The

ailable. This

The reserve
ctet with the
from cither

til a Priority
he aliernate

Notify-al et Jetion—(16)(optionsh

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 Disgble RPS Interrupt (Class 2) attention (1A)
This function| code causes the slave to disable the RPS Interrupt from asserting ATTENTION IN at this port.
7.1.1.13 Enaple RPS Interrupt (Class 2) attention (1B)

This functionfcode causes the slave to enable the RPS Interrupt to assert ATTENTION IN at this port. It is enabldd after
a power-on Reset or a Selective Reset with bit 2 (Reset Slave) of the Selective Reset Octel Set.

7.1.1.14 Disgble Status Pending Interrupt (Class 3) attention (1C)
This function| code causes the slave to disable the Status Pending Interrupt from asserting ATTENTION IN at this port.
7.1.1.15 Enaple Status Pending Interrupt (Class 3) attention (1D)

This function} code causes the slave to cnable the Status Pending Interrupt to assert ATTENTION IN at this poft. It is
enabled afterfa power-on Reset or a Sclective Reset with bit 2 (Reset™Slave) of the Sclective Reset Octet set.

7.1.1.16 Disgble "No Longer Busy" attention (1E) (optional)

This function] code causes the slave to disable the slave’s "NOvEonger Busy" from asserting ATTENTION IN at this port.
It is disabled|after a power-on Reset or a Sclective Resetywith bit 2 (Reset Slave) of the Selective Reset octet sdft.

7.1.1.17 Enaple "No Longer Busy" attention (1F):(6ptional)

This function| code causes the slave to enable the slave’s "No Longer Busy" to assert ATTENTION IN at this poft.

—_

7.1.1.18 No ¢peration (20)

This functior| code performs no opération.
7.1.1.19 Reserved for future use (21)
7.1.1.20 Spin Up (22) (optienal)

This function| code_causes the slave to turn on its motor. If it cannot perform this operation, an exception status i§ sct in
the Status Rgsponse. " The Command Completion Interrupt is asserted when the slave is up to speed (or ncarly so)} If the

slave motor i$ 6ny the Time-Dependent Operation bit of the Slave Status need not be used. Resets do not affect thefpower
state of the stavemotor:

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)

: 1990 (E)

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 fl;inction code causes the slave to lock the carriage. If it cannot perform this operation, an exception.s
the Staltus Response. Resets do not affect the lock state of the slave heads.

7.1.1.2§ Unlock Carriage (27) (optional)

This function code causes the slave to unlock the carriage. If it cannot perform this operation, an exceptioy

in the

7.1.1.2¢ Recalibrate (28)

This function code shall cause the slave to move the heads to cylinder 0.
7.1.1.27 Execute Internal Diagnostic (29)

This function code causes the slave to execute its built-in diagnosties:
7.1.1.28 Reserved for future use (2A)

7.1.1.29 Perform Sector Marking (2B) (optional)

This fynction code causes the slave to format the curféntly selected track with Address Marks in accord:

Forma

that sofft sectoring is to be used, an exception status is set in the Status Response.
7.1.1.30 Disable Slave ECC (2C) (optional)

This fynction code causes the slave to\disable the slave ECC mechanism. If the slave cannot perform this
exception status is set in the Status Response.

7.1.1.3

This fynction code causésthe slave to enable the slave ECC mechanism. If the slave cannot perform this
exception status is setip/ the Status Responsc.

7.1.1.32 Reservédyfor future use (2E-40)

7.1.1.3

ThS f (1 2 1 L 1 ffeat e PPN AR RO
I UreHoO—Coat—reats aITy TCat UTISUT T d STAV O ot MU T SO p o raTis

Btatus Response. Resets do not affect the lock state of the slave heads.

Specification. If the slave cannot perform this function or if the current Format Specification doc

Enable Slave ECC_2D) (optional)

8 Reset Offset (41)

atus is sct in

b status is set

nce with the
not indicate

hbpcration, an

yperation, an

n immediate

THeTr

1€ o ol 1 1 t tracl ~ffcare 1t chall rocnand wwith
OS5+t ¥ +

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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7.1.1.34 Set Positive 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 H
This function
positive direct
Status Octet
7.1.1.37 Set N
This function
negative dired
Ending Status
7.1.1.38 Set E

This function

ositive Offset 2 (44)

code causes the slave to offset its heads by a value greater than Positive Offset 1 (slave dependént)
on. If a slave does not support track offsets, it shall respond with an immediate Command Complete H
pon receipt of this function code and set bits at Extended Status Response as if executed.

(egative Offset 2 (45)

code causes the slave to offsct its heads by a value greater than Negative Offs¢tA (slave dependent)
tion. If a slave does not support track offsets, it shall respond with an immcdiate Command Con
Octet upon receipt of this function code and set bits at Extended Statds"Response as if executed.

ositive Offset 3 (46)

code causes the slave to offset its heads by a value greater than Positive Offset 2 (slave dependent)

positive direct]
Status Octet

7.1.1.39 Set

This function jcode causes the slave to offset its heads by a value greater than Negative Offset 2 (slave dependent)
negative diredtion. If a slave does not support track offsets it shall respond with an immediate Command Con
Ending Statu§ Octet upon receipt of this function code*and set bits at Extended Status Responsce as if exccuted.

7.1.1.40 Set

This function code causes the slave to set normal data strobe. If a slave does not support carly/late data rccovery st
it shall respor|d with an immediate Command'Complete Ending Status Octet upon receipt of this function codc a
bits at Extended Status Response as if ¢xeeuted.

7.1.1.41 Set HRarly Strobe (49)

This function pode causes thedSlave to sct an early data strobe. If a slave does not support early/late data recovery st
it shall resporjd with an imfaediate Command Complete Ending Status Octet upon receipt of this function code a
bits at Extended Status ReSponse as if executed.

7.1.1.42 Set llate Strobe (4A)

This function [code causes the slave to set a late data strobe. If a slave does not support carly/late data recovery st

jon. If a slave does not support track offsets, it shall respond«ith an immediate Command Complcte B
pon receipt of this function code and set bits at Extended Status Response as if executed.

egative Offset 3 (47)

ormal Strobe (48)

n the
nding

in the
hplete

n the
nding

n the
plete

robes,
hd set

robes,
nd sct

robes,

it shall respond with an immediate Command Complete Ending Status Octet upon receipt of this function code and set

bits at Extend
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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 Loag-Format-Speeification-command-e TRSHS A mat-Speetfies
is descritped in 6.2. The format of the command parameters shall be as follows:

pecification

Octet  Parameters

0-1 Number of octets following: equals n - 1
2-3 Format Type and Flag Octet
4-n Remainder of Format Specification (optional)

If bit 6 ¢f the Flag Octet is set, the Manufacturer’s Format Specification is invoked\dnd no more paramet¢rs need be
supplied|by the master.

7.1.3 Load Slave-Specific Information (03)

The Loagl Slave-Specific Information command control transmits slave-specific information (e.g., diagnostics) {o the slave.
The format of the command parameters shall be as follows:

Octet  Parameters

0-1 Number of octets following: equals n - 1
2-n blave-specific information

7.1.4 Ldad Cylinder Address (04)
The Lodd Cylinder Address command control'Causes the slave to seek to the cylinder specified in the ffour octets
transmitfed to the slave. RPS Interrupts, if-€nabled, are not asserted until the slave is on cylinder. Any head or strobe

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

Octet  Parameter

0-3 Cylinder address
7.1.5 Ldad Head Address({0S)

The Load Head Address-command control causes the slave to sclect the head specified in the two octets trapsmitted to
the slavd. Any head\6r strobe offset is cleared. The format of the command parameters shall be as [ollows:

Octet  Parameter

0-1 cad 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'.

Device specific command set for magnetic disk drives 29


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

ISO/IEC 9318-2 : 1990 (E)

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 optiona

The format o

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

f the command parameters shall be as follows:

Octet  Parameter

0-1 RPS Target Sector Address

2-3 RPS PUIDC ‘V‘V’idlll EALCllbiUll\OPliUlldll)
4-7 RPS [Pulse Width(Optional)

8-B RPS [Pulse Width Skew(Optional)

7.1.6.1 RPS

This double-g

Mode). This

If the RPS o

Selective Res

If the RPS Tj

7.1.6.2 RPS

This double-d

Block Mode,

this paramete

parameter in
to a length o

If the followi
width.

The RPS Puld
and shall be 1§

7.1.6.3 RPS

This four-oct

When this pgrameter is transferred-the RPS Pulse is equal to:

(RPS Pulse
Al power-on
of octets per
implemented

7.1.6.4 RPS

[arget Sector Address

ctet parameter is the address of the physical sector (Fixed Block Mode) or RPS division (Variable
physical location shall equal the RPS Pulse unless modified with the optional parameters.

ption is supported, the RPS Target Sector Address is sct to a value of XXWFFF at power-on Rd
et (Reset Slave) and shall be reset 10 X’FFFF if a Format Specification i§ accepted by the slave.

rget Sector Address option is not supported, the RPS Target Sector*Address is equal to X*0000’.
Pulse Width Extension

ctet parameter may be transferred in addition to the previous.octets 1o extend the RPS Pulse. For thq
his parameter specifies the number of sectors that the RBS.Pulse is extended. For the Variable Block
r specifies the number of RPS Divisions that the RPS Ralse is extended. The RPS Pulse is extended
the direction ahead of the target. If this parameter ¢Qntains a value of X’0000’, then the RPS Pulse d
one sector or RPS division.

hg RPS Pulse Width parameter is used this_parameter acts as a multiplier to produce the total RPS
e Width Extension parameter is scttoua value of X’0000” at power-on Reset or Sclective Reset (Resct
eset to X’0000’ if a Format Specifieation is accepted by the slave.

Pulse Width (Format 1 option)

Lt parameter may be transferred in addition to the previous octets to define the RPS pulse width in

Vidth Extension(value + 1) * (RPS Pulse Width value).

Reset or Selective Reset (Reset Slave), the RPS Pulse Width parameter value is defaulted to the n
sector_‘defined by the manufacturer’s default specification or the last saved Format Specifica
and,shall default to the new octets per sector if a Load Format Spccification is accepted by the sla

Block

sct or

Fixed
Mode
by this
laults

pulse

Slave)

CLCLS.

umber
ion if
e,

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.

30
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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

If an gptional parameter is not supplied by the master, the value shall remain at its previous sefting:

The format of the command parameters shall be as follows:

Octet

Parameter

0-3

.1.6.1 - 7.1.6.4 for description of optional parameters.

i transfer shall be as follows:

Cylinder Address

Head Address

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

RPS Pulse Width Skew(Optional)

Read Configuration (41)

cad Configuration response control causes the slaye 1o transfer configuration information to the mast

Bit Parameters
Number of octets following: equals n - 1
Device Class Code 1 =, disk
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
Capability flag octet

Reserved, set to zero

Variable Block Mode

O NWRAEUNOA

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

br it transfers.

r. The format

Fixed Biock vVode, Scctor vMode 2
Fixed Block Mode, Sector Mode 1
Soft sector
Hard sector
Field data controls
Sector data controls
Feature flag octet
RPS Target Sector Address
Dual port

O =N W R PO

[ RN
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O =N WA W

6-9
A-D
E-F
10-11
12-15
16-19
1A-1D
1E-21
22-25
26-29
2A-2D
2E-31
32-39
3A-3D
3E-45
46-47
48-n

Slave ECC
Reserved, set to zero
Slave responds to adjacent odd-even select addresses for dual actuators
Slave responds to adjacent odd-even select addresses for dual devices per actuator
Slave restores last loaded Format Specification
Fixed Format Specification

Address of last data cylinder

Address of last defect list cylinder

Number of heads per cylinder

Number of fixed sectors per track

Number of octets per track

Single Tyiimder seek tme (MiTroseconds)
Average seek time (microseconds)

Maximum seek time (microseconds)

Nominal rotation time (microseconds)

Head switching time (microseconds)
Write-to-read recovery time (microseconds)
Manufacturer identification (ISO 646/ASCII)
Manufacturer model number (ISO 646/ASCII)
Manufacturer revision number (ISO 646/ASCII)
Manufacturer unique unit ID number
Manufacturer switch settings

Manufacturer defined parameter

7.1.8.1 Numlber of Octets

This double-g

octet count.

7.1.8.2 Device Class Code

This single-o

is for magnetjc disk drives.

7.1.8.3 Slave|Type Flag Code

This single-0
removable m

7.1.8.4 Capa

This single-o
the Variable

bdia, nonremovable media, or both;"and has fixed heads, moving heads, or both.

pility Flag Octet

this parametqr indicates whether)the slave supports:

a)
b)

©)
7.1.8.5

Sector Mode 1, Sector Mode 2, or both (see 6.1.1)
Hard Segtors (see 6.1.1.1), Soft Sectors (see 6.1.1.2), or both
Field-data controls, Sector data controls, or both (see 7.2.1.1)

Featyre Flag Octet

ctet parameter contains the octet count for the Configuration Response. It does not include itself|in the

tet parameter contains the device class code. Thi§'part of ISO/IEC 9318 defincs only a single code,|which

ctet parameter contains the slavestype flag code. This parameter indicates whether the slave cqntains

tet parameter contain§ the slave capability flag. This parameter indicates whether the slave can opeyate in
Block Mode, the Fixed)Block Mode, or in both modes. If the slave functions in the Fixed Block Mod

b, then

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

: 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-octet parameter contains the address of the last defect list data cylinder on this slave.

7.1.8.8

Number of Heads Per Cylinder

This do

7.1.8.9

HDIC-OCICL Paramceich COntans e numocr O Ncads on tnis S1ave.

Number of Fixed Sectors per Track

This dogble-octet parameter contains the number of fixed sectors per track on this slave. If the slavelis not fijed sectored,

this par

7.1.8.10
This fou

7.1.8.11
This fou
7.1.8.12

This foy
cquals t

7.1.8.13
This foy
7.1.8.14
This foy
7.1.8.15
This fou
7.1.8.16
This foy
7.1.8.17

This fou

hmeter shall contain X’FFFF.

Number of Octets per Track
r-octet parameter contains the guaranteed number of physical octets per track'en this slave.

Single-Cylinder Seek Time
r-octet parameter contains the value of the single-cylinder seek timeXin microseconds for this slave
Average Seek Time

r-octet parameter contains the value of the average seek time in microseconds for this slave. Avera
he sum of the times to perform all possible seeks divided by the number of all possible seeks.

Maximum Seek Time

r-octet parameter contains the value of the maXimum cylinder seek time in microseconds for this s
Rotational Time

r-octet parameter contains the value of the nominal rotational time in microseconds for this slave
ITead Switching Time

r-octet parameter contains the value of the maximum head switching time in microseconds for this
Write-to-Read Recovery Time

r-octet parameter contains the value of the maximum write-to-read recovery time in microseconds fi
Manufagturer Identification

r-oct€pparameter contains the slave manufacturer’s Identification in ISO 646 (ASCII).

7.1.8.18

Manufacturer Model Number

be seek time

ave.

slave.

r this slave.

This eight-octet parameter contains the slave model number in ISO 646 (ASCII).
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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-dctet parameter contains the value of any switch settings the slave reports via the Configuration Response.
7.1.8.22 Manufacturer Defined Parameter

This optional| parameter contains the manufacturer’s defined values.
7.1.9 Read Fprmat Specification (42)

The Read Format Specification response control causes the slave to transfer the current\Format Specification fto the
master (see 6|2 for a description of the Format Specification). The response shall have(the following format:

Octet  Parameters

0-1 Numper of octets following: equals n - 1
2-3 Fornfat Type and Flag Octet
4-n Remainder of Format Specification

7.1.10 Read Blave Specific Information (43)

The Read Slave Specific Information response control causés' the slave to transfer slave-specific informatiorf (e.g.,
diagnostics) o the master. The response shall have the following format:

Octet Para1neters

0-1 NumLer of octets following: equals n - {
2-n Slavg-specific information

7.1.11 Read Status (44)

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

Octet Parameters

Exception Status
UnsqlicitedException Status
Bus Control"Exception Status
-4 Slavg Exception Status
-7

5
VenderUniqae-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 Correction Vectors (45) (optional)

The Read Correction Vectors response control causes the slave to transfer the ECC correction vectors to the master. If
the optional slave ECC is not implemented, this control shall be rejected as unsupported. The format of the response shall
be as follows:

Octet Parameters

0-1 Number of octets following: equals n - 1

2 Error pattern

3-5 Error octet location from start of last field transferred
6-n Dctets 2-5 repeated as needed for additional vectors

The errgr pattern octet is exclusive-ORed with the data octet at the specified location. If an error is jinthe ECC octets,
no vectofs are returned.

7.1.13 Read Current Sector Address (46)

The Reafd Current Sector Address response control causes the slave to transfer the currenat physical sector adgress to the
master. The response shall have the following format:

Octet Parameter

0-1 Current Sector Address
If the sldve cannot determine the Current Sector Address, the Current<Scctor Address is X’FFFF. The Cuprent Scctor
Address [received by the master may differ from actual physical sectordocation because of the time required to transfer
the resppnse.

7.1.14 Read Current Position (47)

The Redd Current Position response control causes the stave to transfer the current position to the master.|The format
of the r¢sponse shall be as follows:

Octet  [Parameters

0-3 Current Cylinder Address

4-5 Current Head Address

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

If the RPS Interrupt is disabled,)the Current RPS Target Sector Address shall be set to X’FFFE.
If the RPS option is not-$upported, the Current RPS Target Sector Address shall be set to X’0000°.
If the slave cannot détermine the Current Sector Address, the Current Sector Address shall be set to X’FFFE. The

Current|Sector Address received by the master may differ from the actual physical sector because of the timd required to
transfer [the response.

7.1.15 ]Ilead Extended Status (48)

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:

Octet Parameters

0 Interface Flags
1 Data Recovery Flags
2 Slave Control Flags

]
wn
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Slave Status
Slave Alarms

3
4
5-7

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 oc

tets 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
7.2.1 Defini
7.2.1.1 Fixed
There are tw
an operation

sectors havin

When using

Ions and use

Block data control types

types of Fixed Block data controls: Field data controls and Sector data controls. Field data controls
on a single field or a pair of ficlds. Scctor data controls are composite controls tHal specify operati
g a header and data fields as required.

Field data controls, the previous ficld shall be operated on by a Field or Sector data control.

specify
ns on

7.2.1.2 Head| Advance Control

When bit 4 i set in any data control, the head counter advances at the end,Gfa successful transfer. It is also adpvanced
unconditionallly by the Step Head data control. (sce 6.6)

7.2.1.3 Orientation with the disk

It is essentia] that the master’s issuing of data controls stays ori¢nted with the disk and that no sectors or ficlds{ which
arc intended|to be operated on, are missed. A data control that is not received in time for the slave to act on the next

sector or fiel
control of a
larget-type s¢
A field data

Orientation 1

Orientation §
head prior tg

7.2.1.4 Targ
A group of r

If the RPS T
Target Secto

If the RPS T

1 following the previous data control causes oriéntation to be lost and is rejected. To prevent the fir
eries from being rejected when there is no oriéntation, orientation shall be established by starting
ctor data control or issuing a read or verifyheader-type sector data control.

Control that operates on the headerfield shall set the sector oricntation for that sector.

5 not lost by a header verify miscompare or a master-initiated termination of a transfer.

hall be lost on a Head Advance data control if during the head advance one or more sectors pass un
the head settling.

et Sector
bad and write{data controls operate on the Target Sector.

arget Sector Address option is supported, the target is the sector identificd by the master in a Loz
Address or Load Position command control.

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

St data
with a

ler the

d RPS

7.2.1.5 Sector data control reject

Sector data ¢

ontrols 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;
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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

1 = Sector data control

0 = Command/Response control

1 = Information In (Read)

—Informmatior Out T Writc)

5 0 = Fixed Block sector data control

4 Step 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 Data Field 2 operation

0 Data Field 1 operation

—

This cofling results in eight groupings of Data Controls plus a special control-ds’8hown in the following taple:

Bus Coptrol

Codes Data Control

80-83 91-93 Skip/Write Data Field

84-87 94-97 Verily Header, Write Data

88-8B 98-9B Write Header, Write Data

S8C-8F PC-9F Write Header, Write Data At Target Sector Address
C0-C3 D1-D3 Skip/Read Data Field

C4-C7 |D4-D7 Skip Header, Read Data

C8-CB |DS8-DB Read Header, Read Data

CC-CF | DC-DF Read Header, Read Data At Target Sector Address
90 Step Head

DO reserved

7.2.2 Sgctor Data Controls (optional)

Sector data controls operate on séc{ors consisting of a Header Field and one or more optional Data Fields These data
control§ are described in 7.2.27% through 7.2.2.24. The first of the two hexadecimal codes is for no head gdvance; the
second |s for head advance,

No datq is transferred during a Skip operation.
7.2.2.1 |Verify Headér (84, 94)

The Vefify Header sector data control causes the slave to verify the next Header Field against data transferfed from the
master. [Ifthe 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 Miscompard 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
Miscompare i

7.2.2.4 Verify|
The Verify H
against data ty
transferred fr
indicate Verif]

7.2.2.5 Write

The Write H{
master.

7.2.2.6 Write

The Write Hd
1 with data tr

7.2.27 Write

The Write Hd
2 with data tr|

7.2.2.8 Write

The Write Hd
Fields 1 and 2

7.2.2.9 Write

The Write He
transferred fr

7.2.2.10 Writ

The Write Hgq
Ficld 1 at the|

e hicader does not Verily, T SIave Shall TCrminate Thc Tansicr after e neader and ndicate Verily H
h the Slave Status.

IHeader and Write Data Fields 1 and 2 (87, 97)

bader and Write Data Fields 1 and 2 sector data control causes the slave to verify the fiext Header
ansferred from the master. If the header verifies, the slave continucs to write Data Efetds 1 and 2 wit
m the master. If the header does not verify, the slave shall terminate the transfer’after the headd
y Header Miscompare in the Slave Status.

Header (88, 98)

ader sector data control causes the slave to write the next Header Field with data transferred {ro

IHeader and Data Field 1 (89, 99)

ader and Data Field 1 sector data control causes the slave/to write the next Header Field and Dataf
hnsferred from the master.

IHeader and Data Field 2 (8A, 9A)

ader and Data Field 2 sector data control causes the slave to write the next Header Field and Datg
hnsferred from the master.

Header and Data Fields 1 and 2 (8B,:9B)

ader and Data Fields 1 and 2_.s€ctor data control causes the slave to write the next Header Ficld and
with data transferred from'the master.

Header at Target Sector, Address (8C, 9C)

ader At Target seCtor data control causes the slave to write the Header Ficld at the target sector wit
m the master,

e Header and Data Field 1 at target (8D, 9D)

ader and Data Field 1 At Target scctor data control causes the slave 1o write the Header Ficld and
tafget sector with data transferred from the master.

cader

Ficld
h data
r and

m the

Field

Ficld

Data

h data

Data

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

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.

T2 12 QL. YT d .. /A TyA
fekeke 1O OKIP IICAUCT (L4y D)

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 Eiéldjand transfer
Data Figld 1 to the master.

7.2.2.15| Skip Header and Read Data Field 2 (C6, D6)

The Skip Header and Read Data Field 2 sector data control causes the slave to skip the negt-Header Field fand transfer
Data Figld 2 to the master.

7.2.2.16| Skip Header and Read Data Fields 1 and 2 (C7, D7)

The Skip Header and Read Data Fields 1 and 2 sector data control causes thestave to skip the next Headgr Field and
transfer(Data Fields 1 and 2 to the master.

7.2.2.17| Read Header (C8, D8)
The Read Header sector data control causes the slave to transfer the next Header Field to the master.
7.2.2.18 Read Header and Data Field 1 (C9, D9)

The Redd Header and Data Field 1 scctor data control causes the slave to transfer the next Header Ficld and Data Field
1 to the|master.

7.2.2.19| Read Header and Data Field 2 (CA, DA)

The Redd Header and Data Field 2 sector datacontrol causes the slave to transfer the next Header Ficld and Data Field
2 to the|master.

7.2.2.20| Read Header and Data Fields'1 and 2 (CB, DB)

The Reqd Header and Data Fields. T and 2 sector data control causes the slave to transfer the next Header Fidld and Data
Fields 1|and 2 to the master

7.2.2.21| Read Ieader at¥Farget (CC, DC)

The Redd Header-At Target sector data control causes the slave to transfer the Header Field at the target dector 1o the
master.

7.2.2.22 | Réad'Header and Data Field 1 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.

>

e

m A
XYYV ]

en Y
caa

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

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 co
No data is tr:
The first hexd
7.2.3.1 Skip
The Skip Fie
7.2.3.2 Skip
The Skip Tw
7.2.3.3 Write
The Write Fi
7.2.3.4 Skip

The Skip Fie
data transfertr

7.2.3.5 Writd
The Write T
7.2.3.6 Read
The Read Fig
7.2.3.7 Skip

The Skip Fie

to the master.

7.2.3.8 Read

htrols operate on a single field or a pair of fields and are described in 7.2.3.1 through 7.2.3.8.
nsferred during a Skip operation.

decimal code is for no head advance; the second is for head advance.

Field (80)

d data control causes the slave to skip the next field.

I'wo Fields (CO0)

b Fields data control causes the slave to skip the next two ficlds.

Field (81, 91)

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

d and Write Field data control causes the slaveto skip the next field and then write the following fic
ed from the master.

Two Fields (83, 93)
vo Fields data control causes the,slave to write the next two fields with data transferred from the m
Field (C1, D1)

bld data control causesthe slave to transfer the next field to the master.
frield and Read Field (C2, D2)

d and Read Field data control causes the slave to skip the next ficld and then transfer the followin

Two Fields (C3, D3)

d with

aster.

g ficld

The Read TW

0 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:

Bit Description
7 1 = Data control,
) = Command/Response Control
6 I = Information In (Read),
) = Information Out (Write)
5 I = Variable Block Control
4-0 x = Read/Write Variable Block Data Operation Code

The varipble block operations shall be defined as follows:

Bus Corltrol

Code Description
A0-A3 Format Field type
Ad-AT Format Field type
AS-AB Write Field type
AC Skip Field type
AD-AF reserved

90 Step Head(See 7.2.4)
BO-BF reserved

EO-E3 Read Field Type
E4-E7 reserved

ES-EB reserved

EC-EF reserved

FO-FF reserved

7.3.2 Fdrmat Home Field (A0)

This datp control causes the slave to write the Home Field following Index Mark and to write a sync pattefn until the
index is pncountered a second time.

This dath control does not require orientation and can be issued at any time by the master. The slave locatef the Home
Field by[reference to the Fermat Specification, which defines the distance in cells between the beginning of the Home
Field anfl the disk Index-Mark.

The slave shall terminate the data transfer when the end of the Home Field data segment is encountered, ap defined in
the Format Specification. The slave shall then begin writing a Home Gap. If another format-type data control is received
before the Home-Gap is completely written, it shall be executed at the end of the Home Gap. Otherwise, a gync pattern
shall be writen until Index Mark is detected.

7.3.3 FormatHeaderField—AD
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 OJ the Data Field Gap. Otherwise, a sync pattern shall be written until Index Mark is detected.

7.3.5 Formgt Data Field — Short Skip (A3)

This data coptrol causes the slave to write the next Data Field followed by a Data Field Skip Segmept../Phis datafcontrol
requires origntation and can only be issued during the gap following a Home Field, Header Field, Skip Ficld, or pnother
Data Ficld. [The slave locates the Data Field by assuming it immediately follows the current field.

The end of fhe operation occurs when the master terminates the data transfer. The slave shatthen begin writing a Data
Ficld Skip. If another format-type data control is received before the Data Ficld Skip.i§ eompletely written, it phall be
executed. Otfherwise, a sync pattern shall be written until Index Mark is detected.

7.3.6 Format Skip from Index (A4)

This data cqntrol causes the slave to write a sync pattern from index. Thedength of the sync gap in cells is spedified by
the double-¢ctet parameter passed to the slave. This data control does nof require orientation and can be issucdl at any
time by the master.

The slave shpll terminate the data transfer after receiving the gapJength parameter. The slave shall begin writing ¢n Index
Gap after dgtecting the Index Mark. If another format-type datascontrol is reccived before the Index Gap is cofppletely
written, it shall be executed at the end of the Index Gap.

Otherwise, § sync pattern shall be written until Index Mark is detected again.

7.3.7 Formatt Skip (AS)

This data cojntrol causes the slave to write a sync pattern from the end of the gap of the previous format-type datajcontrol.
The length pf the sync gap in cells is speeified by the double-octet parameter passed to the slave.

This data cdntrol requires orientatiorhahd can only be issued during the gap following a Home Field, Header Fidld, Skip
Field or Data Field.

The slave shiall terminate the data transfer after receiving the gap length parameter. The slave shall begin writing al Format
Gap after dgtecting the end'ef'the current ficld gap. If another format-type data control is reccived before the Format Gap
is completely written, it:siall be executed at the end of the Format Gap. Otherwise, a sync pattern shall be writfen until
Index Mark|is detecteédyagain.

7.3.8 Write Home'Field (A8)

The Write Hefre-Field-datacontrolcauses—the stave-to-write-the-Home Eield follovwinoe index-This data control does not

ITUTTIV 1TIVIVN GO TaCUITIITIUT ey S
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

b,' 1 L oL 4+l 1 Lal LL 1 ol : 1 1
€ 1SSu OCTOTCHIC IO tICTITAuUTT 'Ieid Odp Is 1eaclied.,

7.3.10 Yrite Data Field (AA)
The Wrfte Data Field data control causes the slave to write the next Data Ficld. This data controlrequireg
and canjonly be issued during the gap following a Home Field, Header Field, Skip Field, or anqther data fie
locates the Data Field by assuming it immediately follows the current field. The end of thé operation occy
master ferminates the data transfer. After Master Termination the slave shall continue 10 maintain orientat

> v - e
end of the Data Field Gap Se

I3

amon

t
1 LG,

7.3.11 YVrite Data Field - Short Skip (AB)

This dafa control causes the slave to write the next Data Field. This data control requires orientation and
issued dpring the gap following a Home Field, Header Field, or another Date’ Field. The slave locates the D)
assuming it immediately follows the current field.

7.3.12 DPefect Skip (AC)

This dafa control causes the slave to skip from the end of th@ last field gap, by the number of cells sped
double-gctet parameter passed to the slave as write data. This data control requires orientation and can on
during the gap following a Home Field, Header Field, orsa Data Field.

7.3.13 Read Home Field (E0)

The Red
require
Format
Mark. T|

d Home Field data control causes the slave to read the Home Field following index. This data cont
rientation and can be issued at apy\time by the master. The slave locates the Home Field by refe
Specification, which defines the distance in cells between the beginning of the Home Field and thd
he end of the operation occurstwhien either the master or the slave terminates the data transfer.

The ma
until thd

ter may terminate the dafa,transfer operation at any time, and the slave shall continue (0 maintain|
end of field is reached;as defined in the Format Specification.

The slaye shall terminatehe data transfer when the end of the Home Field data segment is encountered,

orientation
d. The slave
rs when the
on until the

can only be
ata Field by

ified by the
ly be issued

rol does not
rence 1o the
Disk Index

orientation

s delined in

the Format Specificatiofi.)If'a Header or Data Field follows the Home Ficld and the master intends to opergte on it, the

approprjate Field Condrol shall be issued before the end of the Home Field Gap is rcached.
7.3.14 Read Ileader Field (E1)

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

ontrol docs

not reqyire-orientation and can be issued at any time by the master. The slave locates the Header Field by s

parching 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
until the end of the field is reached, as defined in the Format Specification.

orientation

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 the 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 tra

The master
Data Fields f
of the Data H
of the Field

After Masteq]
defined in th

7.3.16 Read

The Read D4
can only be iy
Field by assu
the data tran

The master nf
Data Fields f]
of Data Field
the Short Sk
the Short Sk

!

Ier.

ay terminate the data transfer operation at any time before the end of the field is reached. However
pllow this one and the master intends to operate on them, termination of the transfer shall-gccur at
ields, since the slave uses Master Termination to determine the end of the Data Scgmentand the beg
Gap.

Termination, the slave shall continue to maintain orientation until the end of Ficld Gap is rcac
e Format Specification.

Data Field — Short Skip (E3)

ta Field data control causes the slave to read the next data field. Thissdata control requires orientati
sued during the gap following a Home Field, Header Field, or another Data Field. The slave locates th
ming it immediately follows the current field. The end of the operation occurs when the master terr
hfer.

lay terminate the data transfer operation at any time before the end of the ficld is reached. Howeve
pllow this one and the master intends to operate on thém, termination of the transfer shall occur at t
s, since the slave uses Master Termination to determine the end of the Data Scgment and the begin
p Field Gap. After Master Termination, the slave shall continuc to maintain oricntation until the
p Field Gap is reached, as defined in the Format Specification.

, if any
he end
inning

1cd, as

on and
¢ Data
hinatcs

il any
e end
1ing of
cnd 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:

D@Snriniir\n
CHPpHOH

| @

Successful Information Transfer
Bus Parity Error
(Odd Octet Transfer
Iime-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 Syccessful Information Transfer
This bit shall be set if the slave determines that'the Information Transfer was successful.
8.1.2 Bys Parity Error

This bit ghall be set if there is a parity’error on the Bus Control Octet, Master Status Octet or any informatjon received
by the slave.

8.1.3 Odd Octet Transfer,

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

8.1.4 Time-Dependent 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 except
8.1.5.1.1 Mi
This excepti
8.1.5.1.2 Mi
This excepti
8.1.5.1.3 EQ
This excepti
8.1.5.1.4 Ve
This excepti

8.1.5.2 Uns(

An Unsolicited Exception indicates that the attempted Bus* Control was rejected because outstanding Uns

Exception St
Bus Control

8.1.5.3 Oper

An Operatio
error may bg

If the availal

8.2 Status

The status bifts of the Statdg'Response indicate exception conditions. They are sct on the occurrence of an exceptio

The sctting
previously rg

The slave tr

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

bsed AM

n shows a failure to detect Address Mark.

sed Sync Byte

n shows a failure to detect the Sync Byte ficld.

C Error (optional)

n shows that an ECC error was detected.

rify Header Miscompare

n occurs when there is @ mismatch between header and, master supplied data.
licited Exception

atus exists and the master shall read this status by issuing a Read Status Response Command before ar
shall be accepted.

ation Exception

n Exception indicates that the att¢mpted Bus Control incurred an operation crror, and that the naturd
determined by issuing a Redd-Status Response Command. This-captured status may be ignored.

le status is ignored, it shall be clear upon receipt of the next Bus Control.

Response

f any exception status bit activates the Status Pending interrupt and ATTENTION IN (if cnabled)
ported_at'Slave Ending Status.

hnsfers the Status Response to the master upon receiving a Read Status response control and ¢l

exception st

blicited
y other

of this

hcvent.
unless

pars all

tus/bits if the Master Status Octet indicates a successful transfer. The exception status bits are also

clcared

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

ISO/IEC 9318-2 : 1990 (E)

Spindle Fault
Execution Fault
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 zCro
Voltage Fault
Logic Temperature Fault
Actuator (Iémperature Fault
4 Slave Exception\Status

O NNWEUOA OFRNWRAE U OHHN WALV

w

SR NWHAE LN

7 Write Protect Fault
6 Wtite 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 zero
5 7=0 Vendor Unique Status
6 70 Vendor TTnianx Status
7 7-0 Vendor Unique Status

Device specific command set for magnetic disk drives
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8.2.1 Except

318-2 : 1990 (E)

ion Status Octet (octet 0)

8.2.1.1 Status Response (octet 0 bit 7)

This bit is alw.

ays zero for a Status Response.

8.2.1.2 Unsolicited 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 lon

g as an

Unsolicited ]
except Read

8.2.1.3 Bus

This bit sha
unsupported,

8.2.1.4 Rea

This bit sha
be set in octl

8.2.1.5 Wri

This bit sha
in octets 3 t

8.2.1.6 SeeK

This bit sha
data control

8.2.1.7 Spind

This bit sha
Read/Verily
exception.

8.2.1.8 Exed

|
|

Status Response, with the Unsolicited Exception bit set (bit 3) in the Slave Status Octet.
Control Exception (octet 0 bit 5)

1 be set when the slave rejects the Bus Control as invalid, since it contains a parameter that is
| out of context, or late. At least one bit shall be set in octet 2 to describe the typeyoP command ex

Fault (octet 0 bit 4)

be set when the slave detects an error while executing a Read/Verily Pata’ Control. At Icast onc
cts 3 through 7 to describe the type of read exception.

Fault (octet 0 bit 3)

be set when the slave detects an error while exccuting a Write Data Control. At least one bit sha

hrough 7 to describe the type of write exception.

Fault (octet 0 bit 2)

At least one bit shall be set in octets 3 through 7 to describe the type of seek exception.

le Fault (octet 0 bit 1)

Il be set when the slave detects a(spindle crror while executing a Spin Up or Spin Down functio
Data, or Write Data Control. At least one bit shall be sct in octets 3 through 7 1o describe the type of

ution Fault (octet 0 bit 0)

This bit shalll be set when the slaye/detects an Execution error other than Read, Write, Scek, or Spindle Fault du

execution of
exception.
8.2.2 Unsol

8.2.2.1 Res¢

a Command or-Data Control. At least one bit shall be set in octets 3 through 7 to describe the

cited Ex¢eption Status (octet 1)

t Complete (octet 1 bit 7)

Exception condition exists for a port, the slave shall reject all Bus Controls from that port and onlyh

1 be set when the slave detects a scek crror whifeiexecuting a Seck Command, Read/Verify Data, o

nL port,

invalid,

eption.

it shall

Il be sct

r Writc

n code,
spindle

"ing the
type of

This bit sha

8.2.2.2 Alter

['DC St when the Slave has execulcd and ComplClicd 4 KCSCL S1AVe (SCC D.o.T).

nate Port Priority Select (octet 1 bit 6)

This bit shall be set when the alternate port receives a Selection Octet with the Priority Select bit sct.
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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)

: 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 Reserved for future use (octet 1 bit 3)

8.2.2.6
This bit
8.2.2.7
This bit
8.2.2.8

This bit
previous

8.2.3 Bypis Control Exception Status (octet 2)

8.2.3.1
This bit
8232
This bit
8.2.3.3
This bit
8.2.34

This bit
conflictg

8.2.3.5
This bit
8.2.3.6

8.2.3.7

ot Ready Transition (octet 1 bit 2)
shall be set when the slave goes from a ready to a not ready condition.
Ready Transition (octet 1 bit 1)
shall be set when the slave goes from a not ready to ready condition.
Media Change (octet 1 bit 0)

shall be set with the Ready Transition bit (bit 1) if the slave detects that\tlic media was removed 4
to the Not Ready Transition to Ready Transition.

[nvalid Bus Control (octet 2 bit 7)

shall be set when a Bus Control was received that is not\defined in this International Standard.
nvalid Parameter (octet 2 bit 6)

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

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

Bus Control or Function Code-Context (octet 2 bit 4)

shall be set when a valid_Bus Control or valid Function Code is rececived but cannot be exccute
with the current context of the slave.

Jata Control Late {octet 2 bit 3)
shall be settwhen a valid Data Control is received later than the orientation window for the next fi

Reserved-for future use (octet 2 bit 2)

nd replaced

shall be set when a valid Bus Con(rolor valid Function Code is received that is not supported by this slave.

1 because it

cld.

Reéserved 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

This bit shal

8.2.4.4 Rese

8.2.4.5 Rese

Select Fault (octet 3 bit 5)

be set if the slave detects an invalid head selection.

'ved for future use (octet 3 bit 4)

‘ved for future use (octet 3 bit 3)

8.2.4.6 Voltage Fault (octet 3 bit 2)

This bit shal
8.2.4.7 Logid
This bit shal
8.2.4.8 Actu
This bit shal
8.2.5 Slave }
8.2.5.1 Writ{
This bit shal
8.2.5.2 Writg
This bit shal
8.2.5.3 Write
This bit shall
8.2.5.4 Head

This bit shall

8.2.5.5 Data

be set if the slave detects a voltage out of range condition.
Temperature Fault (octet 3 bit 1)

be set if the slave detects an over temperature condition in“he’slave electronics.

htor Temperature Fault (octet 3 bit 0)

be set if the slave detects an over temperature condition in the slave servo actuator.

Lxception Status (octet 4)

e Protect Fault (octet 4 bit 7)

be set when a Write data control (s received and the slave is write protected.
Current Fault (octet 4 bit 6)

be set if write current was jout of range during the exccution of a Write data control.
Transition Fault (6ctet 4 bit 5)

be set if no wfite transitions are detected by the slave during the execution of a Write data contro).
Offset Fault (octet 4 bit 4)

be sepif the data heads were in an offset position when a Write data control was received.

Strobe Fault (nntpf 4 bit ’l)

This bit shall

50

be set if the slave receives a Write data control when early or late data strobe is in effect.
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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
rort 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 Slave 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 Slave Status
Speed
On Cylinder
reserved, set to zero
reserved, set(to)zero
reserved, €y Lo zero
reservedyset to zero
Head'Bisk Assembly (HDA) Ready
Média Present
4 Slave Alarmis
reserved, set to zero
reserved, set to zero
Illegal Head Select
reserved, set to zero
rpcprvml7 set 1o zero
Voltage Range Error
Logic Over Temperature
Actuator Over Temperature
Vendor Unique Extended Status
Vendor Unique Extended Status
Vendor Unique Extended Status
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