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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 326: Reduced Block Commands (RBC)

FOREWORD

1) 1SO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in

t
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]

he development of International Standards through technical committees established by the respegctive

rganization to deal with particular fields of technical activity. ISO and IEC technical committees collabor;
elds of mutual interest. Other international organizations, governmental and non-governmental, in (faison
50 and IEC, also take part in the work.

h the field of information technology, ISO and IEC have established a joint technical committegy 1SO/IEC JT
raft International Standards adopted by the joint technical committee are circulated to nationakbodies for vq
ublication as an International Standard requires approval by at least 75 % of the national bodies casting a vg

ttention is drawn to the possibility that some of the elements of this International Standard may be the subijdg
atent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

nec
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This

ion of information technology equipment, of ISO/IEC joint \technical committee 1: In
on technology.

Int}rnational Standard ISO/IEC 14776-326 was prepared by subcommittee 25: Inter

publication has been drafted in accordance with the {SO/IEC Directives, Part 2.
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INTRODUCTION

This part of ISO/IEC 14776 specifies the functional requirements for the SCSI Reduced Block
Command set (RBC). RBC permits SCSI block logical units, such as flexible disks, rigid disks,
optical disks, etc., to be attached to computers, and it provides the definition for their use.

The Reduced Block Command set is designed to provide very efficient initiator-to-device
operation of input/output logical units by an operating system.

Annex A contains an implementation guide for RBC devices using SBP-2.
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 326: Reduced Block Commands (RBC)
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of the referenced document (including any amendments) applies.

I1ISO
reg

1SO
(SO

ISO
Par

ISO
Par

I1ISO

rictions described in this standard, fully specify the complete command set for RBC log
k devices.

purpose of this standard is to provide a command set of reduced, wrequirements
ns from SCSI Block Commands (SBC) for block devices (see ISO/JEC 14776-321).
ced command set is intended to more closely match the functionality* required for sin
k logical units. The specified commands place no restrictions on.device performance.
c focus of this command set is to enable the command and,\control of rigid disks
ovable media devices attached to Serial Bus and utilizingh\SCSI Serial Bus Protoqg
-2) (ISO/IEC 14776-232).

Normative references

following referenced documents are indispensable for the application of this docum
dated references, only the edition cited applies. For undated references, the latest ed

IEC 13213:1994, Information technology — Microprocessor systems — Control and st
ster (CSR) architecture for micro¢computer buses

IEC 14776-232:2001, Information technology — Small Computer System Inter
Sl) — Part 232: Serial Bus.Protocol 2 (SBP-2)

312: Primary commands 2 (SPC-2)")

IEC 14776+321,— Information technology — Small Computer System Interface (SCSI-
321: Blook'commands (SBC)?)

IEC 14776-362,— Information technology — Small Computer System Interface (SCS§

IEC 14776-312,— Information technology — Small Computer System Interface (SC$

part of ISO/IEC 14776 defines a Reduced Block Command set tor logical block devites.
Reduced Block Commands, along with the required SPC-2 commands and “heir

ical

and
The
hple
The
and
ol 2

ent.
tion

htus

face

b)) —

Par

362: Multimedia commands 2 (MMC-2)2)

ISO/IEC 14776-412,— Information technology — Small Computer System Interface (SCSI) —
Part 412: Architecture model 2 (SAM-2)1)

ANSI X3.301:1997, Information technology — SCSI-3 Primary Commands 2 (SPC)

ANSI/IEEE 1394:1995, High Performance Serial Bus

IEE

E 1394a:2000, High Performance Serial Bus (Supplement to ANSI/IEEE 1394)

1) Under consideration.

2) To

be published.
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3 Definitions, acronyms, keywords and conventions

3.1

For

3.1.

Definitions

the purpose of this document the following terms and definitions apply.

1

additional sense code
field in the sense data (see definition in ISO/IEC 14776-312)

3.1.
add
fielq

3.1
byt
eigh

3.1.

2
itional sense code qualifier
in the sense data (see definition in ISO/IEC 14776-312)

3
t bits of data

4

command descriptor block

stru
dev

cture of up to 16 bytes in length used to communicate a €@mmand from an initiator
ce

3.15
event field

byt

0 of the sense data INFORMATION field (see Table 24 for the Event St

INFORMATION field format) when the sense code'indicates EVENT STATUS NOTIFICAT

(38
3.1
log
part
or
unit

3.1,

(se

3.1,

)

6
cal unit

of the target that is an instance~of a device model, for example, mass storage, CD-R
rinter. In devices that implement one or more logical units, the device type of the log
s may differ

7

sense data
da:}fdescribing an-error or exceptional device condition that a device delivers to an initigtor

definition in ISQ/IEC 14776-312)

8

sense key

fielq

in the sense data (see definition in ISO/IEC 14776-312)

o a

htus
ON

oM
ical

3.1.

9

status
response information sent from a device to an initiator upon completion of each command

3.1.

10

unit attention condition
state that a logical unit maintains while it has asynchronous status information to report to one
or more initiators

3.1.
ven

11
dor-specific

an item (for example, a bit, field, code value, etc.) which is not defined by this standard and
may be vendor defined
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Acronyms

following abbreviations are used in this standard:

ASC Additional Sense Code

ASCQ Additional Sense Code Qualifier

CDB Command Descriptor Block

RBC Reduced Block Commands (this standard)
SPC-2 SCSI Primary Commands 2

3.3

SeV

3.3.

Keywords

eral keywords are used to differentiate levels of requirements and options, as follows:

1

expected

key

iwvord used to describe the behavior of the hardware or software jin\the design mo

asspmed by this standard. Other hardware and software design’\models may also
implemented

3.32

ignpred

keyfvord that describes bits, bytes, quadlets, or fields whese values are not checked by
recipient

3.303

mandatory

keyvord that indicates items required to be implemented as defined by this standard

3.34

may

keyvord that indicates flexibility of-ehoice with no implied preference

3.3)5

optjonal

keyford that describeswfeatures which are not required to be implemented by this stand

Hov
imp

ever, if any optional feature defined by this standard is implemented, it shall
emented as defined

Hels
be

the

lard.
be

other standards. A reserved object shall be zeroed or, upon development of a future standard,
set to a value specified by such a standard. The recipient of a reserved object shall not check
its value. The recipient of a defined object shall check its value and reject reserved code
values

3.3.
sha

7
Il

keyword that indicates a mandatory requirement. Designers are required to implement all
such mandatory requirements to assure interoperability with other products conforming to this
standard
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3.4 Conventions

The following conventions are used.

3.4.1 Non-numeric values

Lowercase is used for words having the normal English meaning. Certain words and terms
used in this standard have a specific meaning beyond the normal English meaning. These
words and terms are defined either in Clause 3 or in the text where they first appear.

Listed. i in RRC . \ C licitly_indi | Earmal
listd (for example, (a) red; (b) blue; (c) green) connoted by letters are in an arbitrarycorder.
Formal lists (for example, (1) red; (2) blue; (3) green) connoted by numbers are in a-tequjired
sequential order.

If alconflict arises between text, tables or figures, the order of precedence is 'as follows: {ext;
s; figures. Not all the tables or figures are fully described in the tex{s‘Tables show ¢ata
format and values. Notes and IMPLEMENTATION notes do not constitdte*any requirements

he names of abbreviations, commands and acronyms are in_all uppercase, for example
EST UNIT READY command.

ields containing only one bit are usually referred to.as)the "NAME" bit instead of|the
'NAME" field.

ields are shown in capital letters, for example LOGICAL BLOCK ADDRESS.
Numeric values

ISO/IEC convention of numbering is used\(i.e., the thousands and higher multiples|are

Decimal numbers are represented-by Arabic numerals without subscripts or by their
English names, for example 42, of\twelve.

Hexadecimal numbers are represented by digits from the character set 0 — 9 and A|- F
ollowed by lower-case h, for-example 2Ah.

Binary numbers are represented by digits from the character set 0 and 1, followedq by
ower-case b, for example 0010 1010b.

he most significant' bit of a binary quantity is shown on the left side and represents|the
ighest algebrdicvalue position in the quantity.

For the sake.\of legibility, binary and hexadecimal numbers are separated into groupp of
our digits:Separated by spaces.

BC._device model

4.0

RBC logical units store blocks of data for later retrieval. Each block of data is stored at a
unique location. Initiators issue WRITE commands to store the blocks of data (write
operations) and READ commands to retrieve the blocks of data (read operations). Other
commands issued by the initiator may also cause write and read operations to occur. A write
operation causes one or more blocks of data to be written on the medium. A read operation
causes one or more blocks of data to be read from the medium. A verify operation confirms
that one or more blocks of data were correctly written and may be read without error from the
medium.

Blocks of data are stored by a process that causes localized changes or transitions within the
medium. The changes made to the medium to store the blocks of data may be volatile (i.e. not
retained through off/on power cycles) or non-volatile (retained through off/on power cycles).
The medium may be divided in parts that are used for data blocks, parts that are reserved for
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defect management, and parts that are reserved for use by the target for the management of
the logical unit.

4.1 Removable medium device
The medium in a RBC device may be removable (for example, used in a floppy disk drive) or

non-removable (for example, used in a fixed disk drive). Typically, removable medium is
contained within a cartridge (or jacket) to prevent damage to the recording surfaces.

A removable medium has an attrlbute of belng mounted or de mounted on a swtable transport

hing

readl or write operations by one of three methods:

a) [Enabling AERC in the device and examining the event information”transmitted from|the
device.

b) [lssuing a TEST UNIT READY command and examining the returnéd status information

c) [ssuing a MODE SENSE command for Mode Page 06h (see” 5.8.3) and examining|the
state of the READD or WRITED bits in byte 11. If the READD bit is set to one, then|the
media is not readable. If the WRITED bit is set to one,.then the media is not writable.

Unt|l the RBC removable medium device and media_are ready to be accessed, a READ[10)
command shall cause the device to return status of CHECK CONDITION (02h), sense kejy of
NOT READY (02h), and an ASC of LOGICAL.UNIT NOT READY (04h). The ASCQ dhall
reflect the current state of the device/media.

When the device becomes ready, a unit attention condition shall be established. The sgnse
key|field shall be set to UNIT ATTENTION (06h), and the ASC/ASCQ to EVENT STATUS
NOTIFICATION/MEDIA CLASS EVENT (38h/04h). The EVENT field contained within|the
SENSE DATA INFORMATION field.shall be set to NEW MEDIA READY FOR ACCESS (0Rh).
When the unit attention condition\is delivered to the initiator, the status field shall be sagt to
CHIECK CONDITION(02h).

4.2| Command usage
4.2, General

RB(C devices are* not required to support the REQUEST SENSE command or the SEND
DIAGNOST|C command. Devices which do not provide the Auto Sense funciion,
Asynchronous Event Reporting, or the GET EVENT STATUS NOTIFICATION (see MMC-2 for
defipition))command shall implement the REQUEST SENSE command.

All
names and values contained in this standard are defined in ISO/IEC 14776-312. No additional
or alternative meaning is intended by the use of such names and values in this standard.

4.2.1 Using the INQUIRY command

The INQUIRY command may be used by an initiator to determine the configuration of a logical
unit. RBC devices return information that includes type and standard version. The device may
also return the vendor identification number, model number and other vendor specific
information. It is recommended that devices provide the capability to return this information
upon completing power-on initialization. A device may take more time to return certain
portions of this information, especially if the information must be retrieved from the medium.
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4.2.2 Using the REQUEST SENSE command

Whenever a command completes with CHECK CONDITION status and AUTOSENSE Data is
not provided, the initiator that received the error status should issue a REQUEST SENSE
command to acquire the sense data describing the cause of the condition. If the initiator
issues a command other than REQUEST SENSE, the sense data is lost.

Devices may be required to support the REQUEST SENSE command if they are unable to
provide command progress information by any other method.

4.2 3—FORMAT- UNIT-commandprogress—determination

Theg FORMAT UNIT command requires IMMEDIATE bit support because it may constiime
signjificantly more time to complete than normal read or write commands. If the IMMEDIATE
bit is one, the device is required to return status as soon as the command descriptor blogk is
validated. The device then completes the format operation. Initiators mayi)determine |the
progress of the format operation in several ways.

RBC devices may provide format progress information using one of three methods. The ffirst
two|mechanisms return data in the Event Status Notification format described in 7.4.

The first mechanism is progress reporting via Asynchronous (Eyent Reporting. If the initiator
and|device support this feature, the RBC device initiates progress reporting.

Thel second mechanism is progress reporting via the{GET EVENT STATUS NOTIFICAT|ON
conmmand (see ISO/IEC 14776-362 for command definitions). Following the return of GQOD
status, the initiator may poll the device for command progress by issuing a GET EVENT
STATUS NOTIFICATION command. The returned data contains progress information as
defiped in 7.4.

The| third mechanism is progress reporting via the PROGRESS INDICATION field in|the
senpe-key specific bytes of REQUESTZSENSE command sense data. See the SPC standard
(AN[SI X3.301:1997) for a description-of this method.

4.3| Using the PREVENT ALLOW MEDIUM REMOVAL command
4.3/0 General

Thel PREVENT ALLOW MEDIUM REMOVAL command allows an initiator to restrict the|de-
modynting of the medium. This is useful in maintaining system integrity. If the removable
medium device<implements cache memory, the command allows the initiator to ensure that all
logipal blocks.of the medium contain the most recent data prior to permitting de-mounting of
the removable medium.

If thelinitiator issues a START STOP UNIT command to eject the cartridge and the removable

. 'l H . 4 (v ! b I 4 DR el OVAL R AL IS LL LA A SR A
medronraevice 1S PIrevelimncu 1mulrtt Uc=Triourtitmy Dy UIC TmINEVEINT ALLUVV VI DTUNE TN IVIU AL

command, the START STOP unit command is rejected by the device.

When set to one, the RMB bit in the standard INQUIRY command data indicates the
PREVENT ALLOW MEDIUM REMOVAL command is not being supported.

4.3.1 START STOP UNIT command state restrictions

A removable medium device shall be in either prevent state 00b or 10b in order to
successfully execute a START STOP UNIT command with the POWER CONDITIONS field set
to the Sleep state (5).

If a removable medium device, in either prevent state 01b or 11b, receives a START STOP
UNIT command with the POWER CONDITIONS field set to the Sleep state (5), the device
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shall respond with status set to CHECK CONDITION (02h), the sense key to ILLEGAL
REQUEST (05h) and the ASC/ASCQ to ILLEGAL POWER CONDITION REQUEST (2Ch/05h).

A removable medium device in the Sleep State shall eject the media without causing the
media to spin up in accordance with the PREVENT/ALLOW MEDIUM REMOVAL command
requirements.

Refer to 5.4.1 for a description of the POWER CONDITIONS field values.

4.4 Logical Blocks

Datp are addressed on the RBC device in a group referred to as a Logical Block. This/fs a
common attribute of RBC devices in that they are block addressable only.

Blo¢ks of data are stored on the medium along with additional information that-the medium
confroller uses to manage the storage and retrieval of the blocks. The format of the additipnal
information is defined by other standards or is vendor specific and,is ‘hidden from|the
application client during normal read or write operations.

The| address of the first logical block is zero. The address of thé‘last logical block is [n-1],
whgre [n] is the number of logical blocks available on the _medium. A READ CAPAQITY
command may be issued to determine the value of [n-1]. If a.cammand is issued that requgsts
access to a logical block not within the capacity of the médium, the command is terminated
with a status of CHECK CONDITION (02h), a sense keyof ILLEGAL REQUEST (05h) and an
ASC/ASCQ of LOGICAL BLOCK ADDRESS OUT OF RANGE (21h/00h).

Thel number of bytes of data contained in a logi¢al*block is known as the block length. Hach
logical block has a block length associated withoit. The block length is almost always greater
thap one byte and is typically (but by no means always) a multiple of 512 bytes. In addition, a
logifal block does not necessarily bear any. relation to the physical block size of the storlage
medium.

Theg LOGICAL BLOCK SIZE field¢in the RBC Device Parameters MODE SENSE page (see
Table 14) describes the block length that is used on the medium. A MODE SELECT commjand
may be used to set the logical'block size, if the field is changeable.

The| default NUMBER OF LOGICAL BLOCKS value may be obtained by requesting the Default
MOPE SENSE data~for the RBC Device Parameters MODE SENSE page. The curfent
NUMBER OF LOGICAL BLOCKS value may be obtained by requesting the saved MQDE
SENSE data for this page.

The| location_of a logical block on the medium does not necessarily have a relationship to| the
locgtion~of. any other logical block. However, in a typical logical unit the logical blocks|are

locgted in an ascending order. The time to access the logical block at address [x] and then
the MMWMMM@WM@M i B

4.5 Reservations

If the bus protocol does not inherently provide the ability to reserve and release access to a
device, then this function may be supported by the RESERVE and RELEASE commands.

Reservation restrictions are placed on commands as a result of access qualifiers associated
with the type of reservation.

The details of what commands are allowed under what types of reservations are described in
Table 1. For the reservation restrictions placed on commands for the Reserve/Release
management method see Table 1 column [A]. For the reservation restrictions placed on
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commands for the Persistent Reservations management method, see the columns under (B)

inT

able 1. In Table 1 the following key words are used:

allowed: Commands issued by initiators not holding the reservation or by initiators
registered when a registrant’s only persistent reservation is present should

complete normally.

conflict: Commands issued by initiators not holding the reservation or by initiators
registered when a registrant’s only persistent reservation is present shall not be
performed and the device server shall terminate the command with a

RESERVATION CONFLICT status.

not

not
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con
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A @
con
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the
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CcO
ISO
RES
are
coni

nmands from initiators holding a reservation should complete normally. The behayio
mands from registered initiators when a registrant’s only persistent reservation is'pre
pecified in Table 1.

ommand that does not explicitly write the medium shall be checkedffor reservg
flicts before the command enters the current task state for the firstytime. Once
mand has entered the current task state, it shall not be terminated withra RESERVAT
NFLICT due to a subsequent reservation.

device server modifies the medium or cache as a result\of the command. Once
mand has modified the medium, it shall not be terminated with a RESERVAT
NFLICT due to a subsequent reservation. For¢ each command, this stand

BERVATION CONFLICT. Depending on the particdlar command standard the condit
defined in that standard’s device model claus€ or in the clauses that define the spe
mands.

Table 1 - RBC direct access commands that are allowed in the presence
of various reservations

r of
sent

tion
the
|ION

bmmand that explicitly writes the medium shall be checked for\reservation conflicts, before

the
ON
ard,

IEC 14776-312, or a related command standard defines the conditions that result in

ons
cific

Addressed LU has this type of persistent reservation
held by another Initiator
Addressed (B)
LU is
reserved by From any Initiator From From Initiator not
Command . h
another registered registered
Initiator Initiator
(A) Write Excl (RO all Write Excl Exc
Excl Access t - RO Accegs
ypes)

- RQ

FORMAT UNIT Conflict Conflict Conflict Allowed Conflict Conflict

READ(10) Conflict Allowed Conflict Allowed Allowed Conflict

READ CARACITY Allowed Allowed Allowed Allowed Allowed Allowed
START STOP UNIT

Staft = 0”and Power Allowed Allowed Allowed Allowed Allowed Allowed

Condition =0

START STOP UNIT

Start = 1 or Power Conflict Conflict Conflict Allowed Conflict Conflict

Condition <>0
VERIFY(10) Conflict Allowed Conflict Allowed Allowed Conflict
WRITE(10) Conflict Conflict Conflict Allowed Conflict Conflict
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5 Reduced block commands

5.0 General

The Reduced Block Command set (RBC) for block device logical units is shown in Table 2.
The SCSI Primary Commands 2 (see ISO/IEC 14776-312: SCSI SPC-2) required for RBC
device implementations are also shown in Table 2. Support is indicated for fixed or removable
drives.

Table 2 - Reduced Block Command set

Command name OpCode ~ommand Support Referencle
Fixed Removable

FQRMAT UNIT 04h (o] 0} RBC
INQUIRY 12h M M SPC-2a
MQDE SELECT(6) 15h M M SPC-2 9
MQDE SENSE(6) 1Ah M M SPC-2 9
PHRSISTENT RESERVE IN 5Eh o o SPC-2 9
PHRSISTENT RESERVE OUT 5Fh (e} o SPC-2 9
PREVENT/ALLOW MEDIUM REMOVAL 1Eh N/A M SPC-2 9
READ(10) 28h M M RBC
REHAD CAPACITY 25h M M RBC
RELEASE(6) 17h o o SPC-2 3
RHQUEST SENSE 03h o o SPC-2 9
REHSERVE(6) 16Hh o o SPC-2 9
STIART STOP UNIT 1Bh M M RBC
SYINCHRONIZE CACHE 35h e} (¢} RBC
TEST UNIT READY 00h M M SPC-2 9
VHRIFY(10) 2Fh M M RBC
WFIRITE(10) 2Ah M M RBC
WFIEITE BUFFER 3Bh M o} SPC-2 9
NQTE 1 Command Supportkey:

M = support i§ nandatory;

N/A = not dpplicable;

O = support-is optional.
NQTE 2 SPCé2.="ISO/IEC 14776-312.
a See-clause 6, in ISO/IEC 14776-312, implementation requirements for RBC devices.

Thelcentrol byte (the last byte of the CDB) shall be set to zero.

5.1 FORMAT UNIT command

This command (see Table 3) formats the media into addressable logical blocks. This
command is optional for both fixed and removable medium devices. An Initiator shall examine
the state of the FORMATD bit in the MODE SENSE RBC Device Parameters page (Table 14)
to determine whether the device supports this command.
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Table 3 - FORMAT UNIT command

Bit
7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (04h)
1 Reserved
2 Reserved IMMED | PROGRESS PE'?ICN'I?T/ INCREMENT
3 Reserved
4 Reserved
5 CONTROL = 00h

An [MMEDIATE (IMMED) bit value of zero indicates that status shall be returned after|the
format operation has completed. An IMMED bit value of one indicates thatCthis device ghall
return status as soon as the command descriptor block has been validated.

The PROGRESS bit indicates whether the initiator is requesting periodic format progfess
updptes. If this bit is set to zero, no progress report shall be generated. If the PROGRES$ bit
is set to one then the device shall generate format progress based upon the values of|the
PERCENT/TIME and the INCREMENT bit. Refer to 4.2.3.for a description of the progress
reporting mechanisms for the format operation.

The PERCENT/TIME bit and INCREMENT bit determine the method used to report foimat
progress, whether in a percentage of completion ordn total elapsed time.

If tHe PERCENT/TIME bit is zero, format progress shall be reported in total time elapsef. If
the |PERCENT/TIME bit is set to one, formrat progress shall be reported in percentag¢ of
completion.

Thel INCREMENT bit specifies the, granularity of progress reported. When set to zero,|the
devjce reports progress in 5% or 5s increments, depending on the value of [the
PERCENT/TIME bit. When set to one, the device reports progress in 1 % or 1 s increments,
depending on the value of thee PERCENT/TIME bit.

NOTE Initiators should set the INCREMENT bit value to zero to avoid the bus usage penalties associated with a
valug of one.

Format progressy(when requested by setting the PROGRESS bit to one in the CDB) shal| be
reported with,a status of CHECK CONDITION (02h), a sense key of NOT READY (02h), [and
an ASC/ASCQ of LOGICAL UNIT NOT READY, FORMAT IN PROGRESS (04h/04h). [The
SENSE DATA INFORMATION field shall contain the total number of increments (percenfage
complete or time in seconds) that have elapsed since command inception.

Upon successful completion of the FORMAT UNIT command, status shall be set to CHECK
CONDITION (02h), the sense key to UNIT ATTENTION (06h), and the ASC/ASCQ to EVENT
STATUS NOTIFICATION/MEDIA CLASS EVENT (38h/04h). The EVENT field contained within
the SENSE DATA INFORMATION field shall be set to NEW MEDIA READY FOR ACCESS
(02h). The initiator shall respond by issuing a MODE SENSE command followed by READ
CAPACITY command.

If the FORMAT UNIT command fails, the device shall return a status of CHECK CONDITION
(02h), a sense key of MEDIA ERROR (03h), an ASC/ASCQ of FORMAT COMMAND FAILED
(31h /01h).

After the problem is corrected (for example, media replaced), and the device becomes ready,
the initiator shall issue a MODE SENSE command, followed by a READ CAPACITY command
to determine the device’s physical parameters.
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While a FORMAT UNIT command is in progress, the device shall not process any command
received but shall respond with the progress report information described above.

5.2 READ(10) command

The READ(10) command (see Table 4) requests that the device transfer data to the initiator.
The most recent data value written in the addressed logical block shall be returned.

Table 4 - READ(10) Command Descriptor Block

Bit
7 6 5 4 3 2 1 0

Byte

0 OPERATION CODE (28h)

1 Reserved

2 (MSB)

3

LOGICAL BLOCK ADDRESS

4

5 (LSH)

6 Reserved

7 (MSB)

TRANSFER LENGTH
8 (LSH)
9 CONTROL.% 00h

The LOGICAL BLOCK ADDRESS field specifies.the first logical block of the range of logical
blogks that shall be read.

The TRANSFER LENGTH field specifies the'number of contiguous logical blocks of data fthat
shall be transferred. A transfer lengthwof zero indicates that no logical blocks shall be
transferred. This condition shall not.\be considered an error. Any other value indicates|the
number of logical blocks that shall be transferred.

5.3| READ CAPACITY command

The READ CAPACITY command (see Table 5) provides a means for the initiator to request
the [current capacity ofithe RBC device.

Table 5 - READ CAPACITY Command Descriptor Block

Bit
7 6 5 4 3 2 1 0

Byte

Q OPERATION CODE (25h)

1 Reserved

2 Reserved

3 Reserved

4 Reserved

5 Reserved

6 Reserved

7 Reserved

8 Reserved

9 CONTROL = 00h
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READ CAPACITY data (see Table 6) shall be returned to the initiator prior to sending GOOD
status for the command.

Table 6 — READ CAPACITY data

Bit
7 6 5 4 3 2 1 0
Byte
0 (MSB)
p
> RETURNED LOGICAL BLOCK ADDRESS
3 (£SH)
4 (MSB)
5
S BLOCK LENGTH IN BYTES
7 (LSH)
The BLOCK LENGTH BYTES and the RETURNED LOGICAL BLOCK ADRESS are those of the|last
logifal block of the media contained in the device.
If the device does not contain media, then it shall return status of CHECK CONDITION (0Rh),
senge key of NOT READY (02h), and an ASC of LOGICALOUNIT NOT READY (04h). [The
ASCQ shall reflect the current state of the device/media.
5.4| START STOP UNIT command
5.4)0 General
Thel START STOP UNIT command (see Tablé 7) requests that the device enable or disable
the |Logical Unit for media access operations and controls certain power conditions.
Table 7 — START STOP UNIT Command Descriptor Block
Bit
7 6 5 4 3 2 1 0
Byte
0 OPERATION GODE (1Bh)
1 Reserved | IMMED
2 Resenved
3 Réserved
4 POWER CONDITIONS Reserved LOEJ | START
5 CONTROL = 00h
An HHMEBHATEAHWMED)bit-ofzero-indicates—that-status—shatt-bereturned-after-the—operation

is completed. An IMMED bit of one indicates that status shall be returned as soon as the
command descriptor block has been validated.

The other fields in the START STOP UNIT command are described in the following sub-
clauses.
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1 Power conditions

The POWER CONDITIONS field requests that the logical unit be placed into the power
condition defined in Table 12. If this field contains any valid value other than zero then the
START and the LOEJ bits shall be ignored.

The POWER CONDITIONS field states are shown in Table 8. RBC device support for each
state is also shown.

Table 8 - POWER CONDITIONS

Act

For
me(

Code Support Description
0 M No change in power condition
1 M Place device in Active condition
2 M Place device in Idle condition
3 M Place device in Standby condition
4 - Reserved
5 M Place device in Sleep condition
6 - Reserved
7 o Device Control
8h - Fh - Reserved

Key:

M = Command implementation is mandatory

O = Command implementation is optional

ve (condition 1): Devices in Active state are at their highest power consumption level

ia access command without a Significant delay.

hard disk drives, this typically mgans that the drive is spinning and capable of executing a

ldlg (condition 2): Devices-inldle state are at a lower power consumption level than when in

Acti
har
am

Sta
whe
For
fully
hav

ve condition, but still have a significant portion of their circuitry consuming power.
disk drives, this typically means that the drive is spinning, but not capable of perforn
dia access command without a delay.

n in Idle-Condition and do not have a significant portion of their circuitry consuming po
hard disk’ drives, this typically means that the drive is not spinning, but the interfac
active. Prior to entering Standby state the device shall ensure that logical blocks in c4
e their most recent data value recorded on the physical medium.

For
hing

hdby (condition 3): Devices in Standby state are at a lower power consumption level fhan

ver.
e is
che

Sleep (condition 5): Devices in Sleep state are at a lower power consumption level than
when in Standby condition and have very little of the drive circuitry consuming power. A
device reset may be required before access to the device is allowed. Prior to entering Sleep
state the device shall ensure that logical blocks in cache have their most recent data value
recorded on the physical medium.

Device Control (condition 7): Devices in the Device Control state are allowed to control their
own power consumption level. However, the level of Device Control is governed by the value
of the POWER/PERFORMANCE field in RBC device parameter page (see Table 14).
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The device shall terminate any command received that requires more power consumption
than allowed by the START STOP UNIT command’s most recent power condition setting.
Status shall be set to CHECK CONDITION (02h), the sense key to ILLEGAL REQUEST (05h),
and the ASC/ASCQ to LOW POWER CONDITION ACTIVE (5Eh/00h).

It is not an error to request a device be placed into the same power consumption level in

whic

h it currently resides.

5.4.2 Control bits

the [START bit is one.

A START bit of zero requests that the device be stopped (media is inaccessible for
transfers). A START bit of one requests the device be made ready for usel| Table 9 descr
the [functional relationship of the START STOP UNIT control bits.

5.5

The

havge their most recent data value recorded on the physical medium. If a more recent
valye for a logical block existsyin the cache memory than on the physical medium, then
logifal block from the cacheymemory shall be written to the physical medium. Logical blg

are

CACHE operation.

pag
(05

OAD a i o o aValRPa a ava ion_hao an a

ejegting the medium. A LOEJ bit of one requests that the medium shal

| be ejected"|

or
the

RT bit is zero. A LOEJ bit, when set to one, requests that the medium is to becloaded if

Table 9 — START STOP control bit definitions

Power conditions Load/Eject START Description
1-7 X X LOEJ-and START ignored
0 0 0 Stop the medium
0 0 1 Make medium ready
0 1 0 Unload medium
0 1 1 Load medium

SYNCHRONIZE CACHE commangd

SYNCHRONIZE CACHE command (see Table 10) ensures that logical blocks in cg

not necessarily removed from the cache memory as a result of the SYNCHRON

may retdrh status of CHECK CONDITION (02h), a sense key of ILLEGAL REQU
) and ah ASC of INVALID COMMAND OPERATION CODE (20h).

De\]:ieces that report the WCD bit set to one in the MODE SENSE RBC Device Parameters

Hata
bes

che
lata
the
cks
IZE

EST
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Table 10 - SYNCHRONIZE CACHE Command Descriptor Block

Bit
Byte 7 6 5 4 3 2 1 0
0 OPERATION CODE (35h)
1 Reserved
WCD
5 Reserved
WCD
3 Reserved
WCD
4 Reserved
WCD
5 Reserved
WCD
6 Reserved
WCD
- Reserved
WCD
8 Reserved
WCD
9 CONTROL = 00h

5.6 | WRITE(10) command

Thel WRITE(10) command (see Table 11) requests that the device write data transferred from
the finitiator to the medium.

Table 11 — WRITE(10)-Command Descriptor Block

Bit
7 6 5 4 3 2 1 0

Byte

0 OPERATION CODE (2Ah)

1 Reserved FUA Reserved

2 (MSB)

3

LOGICAL BLOCK ADDRESS

4

5 (LSH)
6 Reserved

7. (MSB)

TRANSFER LENGTH

8 t+=5B)
9 CONTROL = 00h

A FORCE UNIT ACCESS (FUA) bit of zero indicates that the device may satisfy the command
by accessing the cache memory if the WCD bit in RBC mode page 06h (see 5.8.3) is set to
zero. For write operations, logical blocks may be transferred directly to the cache memory.
GOOD status may be returned to the initiator prior to writing the logical blocks to the medium.
Any error that occurs after GOOD status is returned is a deferred error.

A FUA bit of one indicates that the device shall access the media in performing the command
prior to returning GOOD status. A WRITE command shall not return GOOD status until the
logical blocks have actually been written on the media (for example, the data is not write
cached).
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If the device supports write caching, FUA support shall be implemented. If write caching is
NOT supported then the FUA bit may be ignored.

The LOGICAL BLOCK ADDRESS field specifies the first logical block of the range of logical
blocks that shall be written.

The TRANSFER LENGTH field specifies the number of contiguous logical blocks of data that
shall be transferred. A TRANSFER LENGTH of zero indicates that no logical blocks shall be
transferred. This condition shall not be considered an error. Any other value indicates the
number of logical blocks that shall be transferred.

5.7| VERIFY command

Theg VERIFY command (see Table 12) requests that the device verify the data written on|the
medium.

Table 12 - VERIFY Command Descriptor Block

Bit
7 6 5 4 3 2 1 0

Byte

0 OPERATION CODE (2Fh)

1 Reserved

2 (MSB)

3

LOGICAL BKOCK ADDRESS

4

5 (LsH)

6 Reserved

7 (MSB)

VERIFICATION LENGTH
8 (LSH)
9 CONTROL = 00h

Thel LOGICAL BLOCK ADDRESS field specifies the starting logical block address on the deyice
for {he data to be accessed.

The VERIFICATION,EENGTH field specifies the number of contiguous logical blocks of data
that shall be verified. A VERIFICATION LENGTH of zero indicates that no logical blocks ghall
be yerified. This condition shall not be considered an error. Any other value indicates|the
number of Jogical blocks that shall be verified.

Thel VERIFY command verifies that the data written on the media by a previous WRITE

conmmand—is—readable without any uncorrectable errors at the time of execution—oflthe

command. It does not guarantee the information is complete or valid.

5.8 MODE parameters
5.8.0 General

This clause describes the header and page used with the MODE SELECT and MODE SENSE
commands that are applicable to RBC devices.
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5.8.1 Mode parameter list

The mode parameter list shown in Table 13 contains a header followed by the RBC Device
Parameters page. No block descriptor is required for RBC devices.

Table 13 — Mode parameter list

Bit
7 6 5 4 3 2 1 0
Byte
0-3 MODE PARAMETER HEADER
4117 RBC device parameter page

5.82 Mode parameter header

Thel mode parameter header is described in SPC-2. For RBC devices”the MEDIUM TYPE;
DEYICE-SPECIFIC PARAMETER and BLOCK DESCRIPTOR LENGTH" fields shall contain

zero.

5.8.3 RBC device parameter page

Thel RBC Device Parameters page (see Table 14) is intended to provide general configurdtion
information and to allow modification of that configuration, when permitted by the device| An
initiptor may attempt to change any or all parameters,‘contained in the page. No error status
shall be returned for parameters that are not changeable.

The initiator may issue a MODE SENSE command for the same page in order to determine
whi¢ch parameters have changed.

Table 14 - RBC Device Parameter’s page format

Bit
7 6 5 4 3 2 1 0

Byte

0 PS =1 rsvd PAGE CODE (06h)

1 PAGE LENGTH (0Bh)

2 Reserved WCD

3 (MSB)

LOGICAL BLOCK SIZE

4 (LSB)

5 (MSB)

6

7 NUMBER OF LOGICAL BLOCKS

8

9 (LSB)

10 POWER/PERFORMANCE

11 Reserved READD WRITED FORMATD LOCKD

12 Reserved

A WRITE CACHE DISABLE (WCD) bit of zero specifies that the device may return GOOD
status for a WRITE command after successfully receiving the data and prior to having
successfully written it to the medium. A WCD bit of one specifies that the device shall return
GOOD status for a WRITE command after successfully writing all of the data to the medium.
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Devices that cannot physically lock the media or are unable to prevent media removal (for
example, floppy drives, PCMCIA drives, Flash cards, etc.) shall ignore the WCD bit and shall
report WCD equal to 1 in Mode Sense information.

The LOGICAL BLOCK SIZE field indicates the number of user data bytes contained in a
logical block.

The NUMBER OF LOGICAL BLOCKS field indicates the number of logical blocks contained in

the

user data area.
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ing the POWER CONDITIONS Ttield of the START STOP UNIT command to De
trol (07h) enables the POWER/PERFORMANCE field.

I. Higher values permit the device to give more emphasis to performance’than pg
servation. A value of FFh causes the drive to provide the highest performance poss
affected by power conservation. A value of 00h causes the drive to'provide the hig
er conservation, regardless of its effect on performance.

nges in the level of power and performance for specific -values of the POW
RFORMANCE field are vendor specific.

EAD DISABLED (READD) bit of zero indicates that the media may be read by an initig
EADD bit of one indicates that an initiator cannot read-the media.

TED bit of one indicates that an initiator cannot write the media.

ORMAT DISABLED (FORMATD) bit of:zero indicates that the media may be formatte
RMATD bit of one indicates that an initiator cannot format the media. The FORMATL
| not be set to zero if the WRITED.bit is set to one.

OCK DISABLED (LOCKD) bit"of zero indicates that the media may be locked by
FVENT/ALLOW MEDIUM.REMOVAL command. A LOCKD bit, when set to one, indic
the media cannot be locked by the PREVENT/ALLOW MEDIUM REMOVAL comman
RMB bit in the standard INQUIRY command data is not set to one, then the LOCKL
| be set to one.

5PC-2 implementation requirements for RBC devices

General

L devices require several commands defined in SPC-2 to function in a system. Bit
exceptions contained in those commands listed in Table 15 are described in the folloy

VRITE DISABLED (WRITED) bit of zero indicates that the media may be written.
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Table 15 - Required SPC-2 commands

Command Support
Command name Opcode Reference
Fixed Removable
INQUIRY 12h M M SPC-2
MODE SELECT(6) 15h M M SPC-2
MODE SENSE(6) 1Ah M M SPC-2
PREVENT/ALLOW MEDIUM REMOVAL 1Eh N/A M SPC-2
REQUEST SENSE. Q03h Q SPC.2
THEST UNIT READY 00h M SPC:2
WRITE BUFFER 3Bh M (0] SPC-2
Command Support key:
M|= support is mandatory;
NAA = not applicable;
O|= support is optional.

6.1| INQUIRY command
6.1J0 General

The standard INQUIRY data format is reproduced in Table)16. Several INQUIRY data bits [and
fields are restricted for RBC compatibility. Only therestricted fields and their values|are
shown. Refer to SPC-2 for descriptions of fields and bits not shown.

Table 16 — Standard.\Inquiry data format

Bit
7 6 5 4 3 2 1 0

Byte

g PERIPHERAL DEVICE TYPE= OE h

1 RMB |

p

B AERC | NACA=0

A

3

5

7 RELADR=0 LINKED=0

3

3

n

RBC devices are identified by a PERIPHERAL DEVICE TYPE field set to OE h.

A REMOVABLE MEDIUM BIT (RMB) of zero indicates that the medium is not removable. A
RMB bit of one indicates that the medium is removable.

If the transport protocol provides a mechanism for asynchronous event reporting, RBC
devices shall support the function and indicate that support by setting the ASYNCHRONOUS
EVENT REPORTING CAPABILITY (AERC) bit to one.
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RBC devices shall report sense data using the AUTOSENSE method if the transport protocol
supports this function. RBC devices shall clear all tasks as the result of any device error.

RBC devices shall not support Auto Contingent Allegiance and ignore the Normal ACA bit in
the CDB Control byte. Therefore, RBC devices shall return a zero in the Normal ACA bit in
Inquiry data (shown as NACA in table 15).

The RELADR bit shall be set to zero. Relative Addressing is not supported by RBC devices.

The LINKED bit shall be set to zero. LINKED commands are not supported by RBC devices.

Su;{port of other bits and fields in the Inquiry command is not defined in this standard.|For
addjtional requirements, refer to SPC-2.

6.1.1 INQUIRY vital product data pages
6.1]1.0 General

Thig clause describes the vital product data pages that are mandatory fer RBC devices. This
standard defines the required pages but not the page content.

6.1/1.1 Unit serial number page

The Unit Serial Number page, 80h, shall be supported by RBC devices.

6.1/1.2 Device ldentification page

The Vital Product Data Device Identification page; 83h, shall be supported by RBC devices.

6.2| MODE SELECT(6) command
6.2)0 General
The MODE SELECT(6) command {see Table 17) provides a means for an initiator to specify

devjce parameters to a RBC deyice. RBC devices shall also implement the MODE SENSE(6)
command.

Table 47 — MODE SELECT(6) Command Descriptor Block

Bit
7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (15h)
1 PF =1 SP
2 Reserved
3 Reserved
4 PARAMETER LIST LENGTH
4 Reserved
5 CONTROL = 00h
The PAGE FORMAT (PF) bit shall be set to one.

An initiator may attempt to change any or all parameters contained in a mode page The
device shall ignore non-changeable parameters in the MODE SELECT parameter data. This
shall not be considered an error.

The initiator may issue a MODE SENSE command for the same page in order to determine
which parameters have changed.
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6.2.1 Save pages (SP) bit support

For non-removable medium devices the SAVE PAGES (SP) bit shall be set to one. This
indicates that the device shall perform the specified MODE SELECT operation and shall save,
to a non-volatile vendor-specific location, all the changeable pages, including any sent with
the command.

For removable medium devices support of the SP bit is optional. Such devices may be unable
to save changeable information to a non-volatile medium. Therefore, if the SP bit is set to
one, removable medium devices may return a status of CHECK CONDITION (02h), a sense
key of ILLEGAL REQUEST (05h) and an ASC of INVALID FIELD IN CDB (24h).

6.3 MODE SENSE(6) command

Thel MODE SENSE(6) command (see Table 18) provides a means for an RBC device to report
devjce parameters to an initiator. It is a complementary command to the MODBE SELEC[(6)
conjmand.

Table 18 — MODE SENSE(6) Command Descriptor/Block

Bit
7 6 5 4 3 2 1 0
Byte
0 OPERATION CODE_,(TAh)
1 DBD-= 1
2 PC PAGE CODE
3 Reserved
4 ALLOCATION LENGTH
(LSB)
5 CONTROL = 00h
Th¢ DISABLE BLOCK DESCRIPTORS (DBD).bit shall be set to one.

The PAGE CONTROL (PC) field-defines the type of mode parameter values to be returned in
the mode page.

The| device shall respaond.to PC values in the following manner:

a) [f Current valtes are requested, report the Current values of the mode parameters
established by.the last MODE SELECT command. If the device implements no distingtion
between current and saved parameters, then it shall report identical values in responsk to
a PC of either 00b or 11b. If Saved or Current values are not available, report Default
values;

b) [f.Default values are requested, report the Default values;

c) if Saved values are requested, report valid restored mode parameters, or restore the
mode parameters and report them.

6.4 PREVENT ALLOW MEDIUM REMOVAL

RBC devices shall support the PREVENT ALLOW MEDIUM REMOVAL command if the
REMOVABLE MEDIUM BIT (RMB) bit is set to one in the INQUIRY command standard data.
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6.5 REQUEST SENSE command
RBC devices shall support the REQUEST SENSE command if AUTOSENSE Data is not

provided or if either Asynchronous Event Notification or the GET EVENT STATUS
NOTIFICATION command is not supported.

If the REQUEST SENSE command is supported it shall be implemented as described in the
SPC-2 specification.

6.6 TEST UNIT READY command

RBC devices shall report information exceptions via the unit attention condition (with|the
asspciated asynchronous event notification, if enabled) or the TEST UNIT READY response.
The TEST UNIT READY status response shall include information exception status |only after
a threshold has been exceeded. Once the associated asynchronous event natification [has
been successfully sent to the initiator the device shall clear the information excéption status
fromm the TEST UNIT READY response. The required Sense Key is RECOVERED ERROR
(01h), and the ASC is FAILURE PREDICTION THRESHOLD EXCEEDED\(5Dh). The A$CQ
valyes are described in Table 19.

Table 19 — FAILURE PREDICTION ASCQ XY definitions

ASCQ X Description ASCQY Description
Oh Defined by SPC-2 Oh General hard drive failure
1h Hardware impending failure 1h Drive error threshold exceeding limits
2h Controller impending failure 2h Data error rate exceeding limits
3h Data Channel impending failure 3h Seek error rate exceeding limits
4h Servo impending failure 4h LBA reassignment exceeding limits
5h Spindle impending failure 5h Access times exceeding limits
6h Firmware impending failure 6h Start Unit times exceeding limits

Channel parametrics indicate

7h Reserved 7h impending failure

8h Vendor Specific.in)SPC-2 8h Controller detected impending failure
9h Vendor Specific in SPC-2 9h Throughput performance

Ah Vendor:Specific in SPC-2 Ah Seek time performance

Bh Vefidor Specific in SPC-2 Bh Spin-up retry count

Ch Vehdor Specific in SPC-2 Ch Drive calibration retry count

Dh Vendor Specific in SPC-2 Dh Reserved

Eh Vendor Specific in SPC-2 Eh Reserved

Fh Refer to SPC-2 Fh Reserved

SPC-2 = ISO/IEC 14776-312.
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6.7 WRITE BUFFER command
6.7.0 General
The WRITE BUFFER command (see Table 20) is used to download and save microcode. RBC

devices are required to support Modes 101b and 111b. Support for all other modes is
optional.

Table 20 - WRITE BUFFER Command Descriptor Block

Bit
!’ [ 9 4 3 4 1 0

Byte

0 OPERATION CODE (3Bh)

1 Reserved MODE

2 Reserved

3 (MSB)

4 BUFFER OFFSET

5 (LSB)

6 (MSB)

7 PARAMETER LIST LENGTH

8 (LSB)

9 CONTROI = 00h

6.7.1 Download Microcode and save mode,(101b)

In this mode, vendor-specific Microcode or control information shall be transferred to|the
devjce and, if the WRITE BUFFER comimand is completed successfully, shall also be saved in
a non-volatile memory space (semiconductor, disk, or other). The downloaded code shall fhen
be pffective after each power-cycle and reset until it is supplanted in another download
Micfocode and save operation. When the WRITE BUFFER command has comple¢ted
sucfessfully, the device shall’generate a unit attention condition. If asynchronous eyent
notification is enabled, all initiators except the one that issued the WRITE BUFFER commland
shall be notified of thewunit attention condition. The device shall set the sense key to UNIT
ATTENTION (02h) apd\the ASC/ASCQ to MICROCODE HAS BEEN CHANGED (3Fh / 01h).

Thel PARAMETER® LIST LENGTH specifies the maximum number of bytes that shall be
transferred from-the initiator to the device.

e logical unit cannot accept this command because of a device condition, the device ghall
inate the command and return a status of CHECK CONDITION (02h), a sense kel of

\ /
wAw ALY, A D —aw -

6.7.2 Download Microcode with offsets and save mode (111b)

In this mode, the initiator may split the transfer of the vendor-specific microcode or control
information over two or more WRITE BUFFER commands. If the logical unit cannot accept
this command because of a device condition, the device shall terminate the command and
return a status of CHECK CONDITION (02h), a sense key of ILLEGAL REQUEST (05h) and
an ASC of COMMAND SEQUENCE ERROR (2Ch).

Refer to ISO/IEC 14776-312 for a complete description of this mode.
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7 Asynchronous event notification for RBC devices

7.0

General

RBC devices shall notify initiators of the ability to support asynchronous event notification by
setting the ASYNCHRONOUS EVENT REPORTING CAPABILITY (AERC) bit to one in the
standard data format of the INQUIRY command (see ISO/IEC 14776-312).

Table 21 describes conditions that may be communicated to an initiator as an asynchronous

event.
Table 21 — Asynchronous Event conditions
Sense key ASC Description
01h 5Dh RECOVERED ERROR. FAILURE PREDICTION THRESHOLD EXCEEDED.
02h 04h LOGICAL UNIT NOT READY (reported only on transition or at power on).
03h nnh MEDIUM ERROR. Multiple causes.
06h 38h Unit Attention. Event Status Notification.
06h 5Eh Unit Attention. Power condition Change Notification;
06h 28h Unit Attention. Not Ready to Ready transition\ Meédium may have changed.
06h 29h Unit Attention. Power on reset, bus reset,_ etc.

This list is for illustration purposes. It is not an exhaustive list.
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0 General

{1 Power condition change notification

Unit attention

nit attention condition may be reported via asynchronous event notification. Logical
queue unit attention conditions;\more than one unit attention condition may exist at
e time. Refer to Table 21 for a description of unit attention conditions that may
brted via asynchronous event-notification.

N

L devices shall " notify an initiator of the intent to change power conditions
hchronous evehtjnotification. The status value shall be set to CHECK CONDITION (0
sense key foNUNIT ATTENTION (06h), and the ASC to POWER CONDITION CHAN
[IFICATIGN-(5Eh). The ASCAQ shall be set to the value of the new power condition
as shownin Table 22.

Table 22 — Power condition sense code and qualifier values

nits
the
be

via
2h),
IGE
blus

ASC ASCQ Description

5E h 41h POWER CONDITION CHANGE TO ACTIVE

5E h 42h POWER CONDITION CHANGE TO IDLE

5E h 43h POWER CONDITION CHANGE TO STANDBY

5E h 45h POWER CONDITION CHANGE TO SLEEP

5E h 47h POWER CONDITION CHANGE TO DEVICE CONTROL
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An initiator shall respond with a START STOP UNIT command within 8 s, if it intends to
manage the power transition. If the initiator does not respond within 8 s, the device may
transition to a new power condition. If the initiator responds with a START STOP UNIT
command within 8 s and sets the power condition value equal-to or greater-than the current
value, the device shall not transition to a lower power condition.

7.2

Deferred errors

Deferred errors shall also be reported via asynchronous event notification. Deferred errors
may be produced as a result of cached data management or support of the Immediate
function in commands such as START STOP UNIT or FORMAT.
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(38In). The ASCQ shall be sef‘to the appropriate value shown in Table 23.

Information exception condition notification

L devices shall notify the initiator when an information exception condition) ‘exists
nchronous event notification. The status field shall be set to CHECK CONDITION (0
sense key to RECOVERED ERROR (01h), the ASC to FAILURE PREDICT

RESHOLD EXCEEDED (5Dh), and the ASCQ to the failure predictiomthreshold descri
e. Refer to Table 19 for failure prediction ASCQ values.

Event status notification
0 General

bugh the use of asynchronous event notification, RBE devices may report asynchron
hts the moment they occur.

e initiator does not support asynchronous event notification, alternative methods shal
1 to determine the state of the device/media combination. Refer to the GET EV
TUS NOTIFICATION command for a desgription of those alternative methods.

1 Event status sense information
following sense data shall be,used for the event status notification and unit atten

to UNIT ATTENTION (06h): The ASC shall be set to EVENT STATUS NOTIFICAT,

Table 23 — Event status ASCQ values
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dition. The status value shall be set to CHECK CONDITION (02h). The sense key shall be

ON

ASCQ Name Description
02h POWER MANAGEMENT Indicates thgt a Powe_r Management Class event has
CLASS EVENT occurred or is impending.
04h MEDIA CLASS EVENT Indicates that a Media Class event has occurred.
o6h DEVICE BUSY CLASS EVENT Indicates that a Device Busy Class event has occurred.

For each value of the sense key, ASC and ASCQ above, the contents of the sense data
INFORMATION field further describe the event status. The general format of the sense data
INFORMATION field is shown in Table 24.
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Table 24 — EVENT STATUS INFORMATION field format
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Bit
7 6 5 4 3 2 1 0
Byte
0 EVENT
1 STATUS
2 EVENT SPECIFIC
3 EVENT SPECIFIC

ASCQ value described in Table 23.

7.42 POWER MANAGEMENT CLASS INFORMATION field

Table 25 displays the

INFORMATION field format for

POWER MANAGEMENT CLASS

EVENTSs.
Table 25 - POWER MANAGEMENT CLASS INFORMATION field format
Bit
7 6 5 4 3 2 1 0
Byte
0 EVENT
1 STATUS
2 Reserved
3 Reserved
Table 26 describes the EVENT field values associated with POWER MANAGEMENT CLASS
EVENTSs.
Table 26 - POWER'MANAGEMENT CLASS EVENT field
EVENT field Description
00h No power'candition change.
01h The device successfully changed to the specified power condition.
02h Jhe device failed to enter the last commanded power condition and is still
operating at the state specified in the Power Status field.
03h - FFh Reserved

Tablle 27 describes the STATUS field values for POWER MANAGEMENT CLASS events. [The
state names and values match those specified in the START STOP UNIT command, pgqwer

confition field.
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Table 27 - POWER MANAGEMENT CLASS sTATUS field

STATUS field Description
00h Reserved
01h The device is in the Active state.
02h The device is in the Idle state.
03h The device is in the Standby state.
04h Reserved
05h Not Applicahle (Sleep state)
06h Reserved
07h The device is in the Device Control state.
08h — FFh Reserved

7.4;3 MEDIA CLASS EVENT INFORMATION field
Tablle 28 displays the INFORMATION field format for MEDIA CLASS-events.

Table 28 — MEDIA CLASS INFORMATION field format

Bit
7 6 5 4 3 2 1 0
Byte
0 EVENT
DOOR
1 Reserved Plg/IEESIJDIé?\IT OR TRAY
OPEN
2 START SLOT
3 END SLOT

Tablle 29 describes the EVENT field values associated with MEDIA CLASS events.

Table 29 — MEDIA CLASS EVENT field

EVENT field Description

00h Media status is unchanged.

01h Eject request. The user has issued a request to eject the slot or media.

02h The specified slot has received new media and the media is ready to be accessed.
Media Removal. The media has been removed from the specified slot and the

03h L I . f
device is unable to access the media without user intervention.

04h — FFh Reserved

The DOOR OR TRAY OPEN bit indicates the mechanical position of the device’s door or tray.
A DOOR OR TRAY OPEN value of one indicates that the door or tray is open. A value of zero
indicates that the door or tray is closed.
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The MEDIA PRESENT bit indicates whether media is installed in the device. A value of one
indicates that media is present in the device. A value of zero indicates that no media is
present. The MEDIA PRESENT bit is reported independently from the DOOR OR TRAY OPEN
bit. If the device cannot report the media state while the door or tray is open, this bit shall be
set to zero when the DOOR OR TRAY OPEN bit is zero.

The START SLOT field defines the first slot of a multiple slot device that the media status
notification applies to. For devices that do not support multiple slots, this field shall be
reserved.

Th
notification applies to. For devices that do not support multiple slots, this field shall be
reserved.

7.44 DEVICE BUSY CLASS EVENT INFORMATION values

Table 30 displays the INFORMATION field format for DEVICE BUSY CLASS&'events.

Table 30 — DEVICE BUSY CLASS INFORMATION field format

Bit
7 6 5 4 3 2 1 0

Byte

0 EVENT

1 STATUS

2

TME
3

Tablle 31 describes the EVENT field values associated with DEVICE BUSY CLASS events.

Table 31 — DEVICE BUSY CLASS EVENT field

EVENT field Description
00h No eventissavailable.
01h A time-out has occurred.
02h Imnyediate command progress indication.
02h — FFh Reserved

Tablle 32 deseribées the STATUS field values for DEVICE BUSY class events.

Table 32 — DEVICE BUSY CLASS sTATUS field

STATUS field Description
00h No event. The device is ready to accept commands.
01h The device is in the process of waking up from a lower power condition.
02h The device is in the process of completing an earlier command.
03h The device is in the process of completing a deferred operation, such as a write.
04h — FFh Reserved

For DEVICE BUSY class events with an EVENT field value of 02h, the TIME field is the
percent completion of an immediate command. For EVENT field values other than 02h, the
TIME field is the predicted amount of time remaining for the device to become not busy, in
units of 100 ms.
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