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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) -

Part 326: Reduced block commands (RBC)

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)

form the specialized system for worldwide standardization. National bodies that are members of ISO or

IEC

participate in the development of International Standards through technical committees established by the

pstablished a joint technical committee, ISO/IEC JTC 1.

nternational consensus of opinion on the relevant subjects since each technical committeerhas’representg
from all interested IEC National Committees and ISO member bodies.

responsible for the way in which they are used or for any misinterpretation by any end user.

bpply IEC, ISO and ISO/IEC publications transparently to the maximum-extent possible in their national

hational or regional publication should be clearly indicated in the Iatter.

for any services carried out by independent certification\bodies.
All users should ensure that they have the latest editien of this publication.

No liability shall attach to IEC or ISO or its direétors, employees, servants or agents including individual exp
and members of their technical committeesvand IEC National Committees or ISO member bodies for

publication or any other IEC, ISO or ISO/IEC publications.
Attention is drawn to the normative references cited in this publication. Use of the referenced publicatioh

ndispensable for the correct,application of this publication.

patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

brevision.

Irnational Standard ISO/IEC 14776-326 was prepared by subcommittee 25: Interconnedti
nformationtechnology equipment, of ISO/IEC joint technical committee 1: Informati
technology.

iftees
Collaborate in fields of mutual interest. Other international organizations, governmental and non-governmeéntgl, in
iaison with ISO and IEC, also take part in the work. In the field of information technology, ISO and IEG have

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly,'as possiblg, an

tion

EC, ISO and ISO/IEC publications have the form of recommendations for international 'use and are acceqpted
by IEC National Committees and ISO member bodies in that sense. While all reasohable efforts are madle to
ensure that the technical content of IEC, 1ISO and ISO/IEC publications is accurate,*IEC or ISO cannot be|held

n order to promote international uniformity, IEC National Committees /and 1SO member bodies undertake to

and

Fegional publications. Any divergence between any ISO, IEC or |SOAEC publication and the correspording

SO and IEC do not provide any attestation of conformity. lndépendent certification bodies provide confofmity
Bssessment services and, in some areas, access to IEC matKs of conformity. ISO or IEC are not responkible

erts
any

personal injury, property damage or other @amage of any nature whatsoever, whether direct or indirect, gqr for
costs (including legal fees) and expenses)\arising out of the publication of, use of, or reliance upon, this ISQ/IEC

s is

Attention is drawn to theypossibility that some of the elements of this ISO/IEC publication may be the subjgct of

on

Thig sécond edition cancels and replaces the first edition published in 2002 and constituth a

This second edition provides additional explanations and corrects mistakes with respect to the

first

edition.

A list of all parts in the ISO/IEC 14776 series, published under the general title Information
technology — Small computer system interface (SCSI), can be found on the IEC website.

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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1

Thig part of ISO/IEC 14776 defines a Reduced Block Command set for logical block devi
Reduced Block Commands along with the required SPC-2 commands .and their
restrictions described in this standard, fully specify the complete command set for.RBC lod
blogk devices.

The

The| purpose of this part of ISO/IEC 14776 is to provide a command-set of redu
reqliirements and options from SCSI Block Commands (SBC) (ISO/IEG. 14776-321) for b

dev

reqlired for simple block logical units. The specified commands_place no restrictions

dev
rem

command and control.

2

The
are
und

amegndments) applies.

ISO

Registers (CSR) Architecture for microcomputer buses

1SO
-P

ISO

(SCSI-3) — Part 321 Block commands (SBC)

1SO)
-P

ISO
412

ISO

IEE

IEE
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE -

Part 326: Reduced block commands (RBC)

Scope

015

ces. The reduced command set is intended to more closely match the function

ce performance. The initial focus of this command set was{to enable rigid disks
ovable media devices attached to Serial Bus and utilizing SBP-2 (ISO/IEC 14776-232
Normative references

following documents, in whole or in part, arexhormatively referenced in this document
indispensable for its application. For dated\references, only the edition cited applies.
pted references, the latest edition~6f the referenced document (including

IEC 13213:1994, Information technology — Micoprocessor systems — Control and St
IEC 14776-232:2001, (Information technology — Small computer system interface (S(
art 232: Serial Bus Protocol 2 (SBP-2)

IEC 14776-324:2001, Information technology — Small Computer System Inter

IEC 14776-362:2006, Information technology — Small computer system interface (S{
brt 362:-Multimedia commands-2 (MMC-2)

Ces.
ical
ced
ock
blity
on

and
for

and
For
any

htus

0S1)

face

0Sl)

: SCSI, Achitecture oel2 (M-)

Part

/IEC 14776-452:2005, Information technology — Small computer system interface (SCSI)
— Part 452: Primary commands-2 (SPC-2)

E Standard 1394-1995, High Performance Serial Bus

E Standard 1394A-2000, High Performance Serial Bus Amendment 1
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3 Terms, definitions, abbreviations, keywords, and conventions

3.1 Terms and definitions

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

3.1.1

additional sense code
ASC

field in the sense data

Note| 1 to entry: See 7.20.2 in ISO/IEC 14776-452:2005.

[SOURCE: ISO/IEC 14776-452:2005, 3.1.2, modified — Reference to SPC-2 added.]

3.1.2
addlitional sense code qualifier
AS¢Q

field in the sense data

Notel 1 to entry: See 7.20.2 in ISO/IEC 14776-452:2005.

313
byte
B
eight bit of data

[SOURCE: ISO/IEC 14776-452:2005, 3.1.9, modified — Definition simplified.]

structure of up to 16 B in length used“to communicate a command from an initiator to a deyice

Notel 1 to entry:/)See Table 24 for the Event Status INFORMATION field format when the sense code indigates

logical’ unit
part-of-thedevice

Note 1 to entry: For example mass storage, CD-ROM or a printer are device models.

Note 2 to entry: In devices that implement one or more logical units, the device type of the logical units may
differ.

[SOURCE: ISO/IEC 14776-452:2005, 3.1.30, modified - Definition and explanatory
information changed.]

3.1.7

sense data

data describing an error or exceptional device condition that a device delivers to an initiator
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015

[SOURCE: ISO/IEC 14776-452:2005, 3.1.47, modified — Definition simplified and explanatory
information deleted.]

3.1.8
sense key
field in the sense data

Note

[SO

1to entry: See 7.20.3 in ISO/IEC 14776-452.

URCE: ISO/IEC 14776-452:2005, 3.1.48, modified — Definition changed.]

3.1J9
stafus

resf

[SO
info

3.1.
unit
con
one

(e0)

3.1

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

URCE: ISO/IEC 14776-452:2005, 3.1.52, modified — Definition simplified and explana
fmation deleted.]

10
attention condition

or more initiators

[SOrLURCE: ISO/IEC 14776-452:2005, 3.1.58, modified(> "State" has been replaced

dition" and refence information has been deleted.]

M1

vendor specific

bit, field, code value, etc., not defined in this @tandard, that may be vendor defined
[SOURCE: ISO/IEC 14776-452:2005,53.1.59, modified — Minor editorial change of
defipition.]

3.2| Abbreviations

The|following abbreviations.are used in this standard:

AS( Additional Sense Code

ASCQ Additional)Sense Code Qualifier

CDB Command Descriptor Block

MM[E-2  Multi-Medial Commands 2

RBC¢ Reduced Block Commands (this standard)

SAM-2 SCSI Architecture Model 2

dition that a logical unit maintains while it has asynchronous status information to repor

tory

—

to

by

the

SBC SCSI Block Commands
SBP-2 Serial Bus Protocol 2
SPC-2 SCSI Primary Commands 2

3.3

Sev

3.3.
exp

Keywords

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

1
ected

keyword used to describe the behavior of the hardware or software in the design models
assumed by this standard. Other hardware and software design models may also be
implemented.
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2

ignored
keyword that describes bits, bytes, quadlets, or fields whose values are not checked by the

reci

3.3.

pient

3

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

3.3.

4

ma

keyword that indicates flexibility of choice with no implied preference

3.3.

optional

keyword that describes features which are not required to be implemented-by-this stand
However, if any optional feature defined by the standard is implemented, it shall
implemented as defined by the standard.

3.3.

reserved

keyword used to describe objects (eg., bits, bytes, and field)or the code values assigne
thege objects in cases where either the object or the cede value is set aside for fu
standardization. Usage and interpretation may be specified by future extensions to thi
other standards. A reserved object shall be zeroed or,«{upon development of a future stand
set fo a value specified by such a standard. The recipient of a reserved object shall not ch
its yalue. The recipient of a defined object shall*Check its value and reject reserved ¢
valyes.

3.3.J7

shall

keyword that indicates a mandatory.ktequirement. Designers are required to implemen
such mandatory requirements to assure interoperability with other products conforming to
standard.

3.4| Conventions

Thel| following conventions shall be understood by the reader in order to comprehend
standard.

3.4/ Non-numeric values

Lowercasenis’ used for words having the normal English meaning. Certain words and te
usefl in(this standard have a specific meaning beyond the normal English meaning. Th
worflsi\and terms are defined either in Clause 3 or in the text where they first appear.

ard.
be

d to
ture
5 or
ard,
eck
ode

all
this

this

rms
ese

The names of abbreviations, commands, and acronyms are in all uppercase (e.g., TEST UNIT
READY command).

Fiel

ds are shown in small caps (e.g., LOGICAL BLOCK ADDRESS).

Fields containing only one bit are usually referred to as the NAME bit instead of the NAME field.

Formal lists connoted by letters (e.g., a) red; b) blue; c) green) are in an arbitrary order.
Formal lists connoted by numbers (e.g., 1) red; 2) blue; 3) green) are in a required sequential
order.
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If a conflict arises between text, tables, or figures, the order of precedence to resolve conflicts
is text; then tables; and finally figures. Not all tables or figures are fully described in text.
Tables show data format and values. Notes do not constitute any requirements for
implementations.

3.4.2 Numeric values

The 1SO convention of numbering is used (i.e., the thousands and higher multiples are
separated by a space and a comma is used as the decimal point as in 65 536 or 0,5).

,.

D mal nmbhare ArA ranrancAntad vy Arahic A ralc cuhoon
eciralrumbers—are—representedby-Arabic—rumerals—withoutsubser
names (e.g., 42, or twelve).

inte _aor hy th
TPt~ OT— oyt

o
<

ir—Enrglish

Hexadecimal numbers are represented by digits from the character set 0 to 9-and A fo F
follqwed by the lower-case h (e.g., 2Ah).

Binary numbers are represented by digits from the character set 0 and\1 followed by|the
lowgr-case b (e.g., 0010 1010b).

Thel most significant bit of a binary quantity is shown on the lgft-side and represents|the
highest algebraic value position in the quantity.

For|the sake of legibility, binary and hexadecimal numbers ‘are separated into groups of four
digits separated by spaces.

4 |RBC device model

4.1 General

RBC logical units store blocks of data.for later retrieval. Each block of data is stored at a
unique location. Initiators send WRIFE commands to store the blocks of data (i.e., write
opefations) and READ commands to retrieve the blocks of data (i.e., read operations). Other
commands sent by the initiator may 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
opefation causes one or more blocks of data to be read from the medium. A verify operaftion
confirms that one or miore blocks of data were correctly written and may be read without grror
from the medium.

Blog¢ks of datajare 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 (fi.e.,
not |retaiffed through off/on power cycles) or non-volatile (retained through off/on pdwer
cycles). The medium may be divided in parts that are used for data blocks, parts that|are
resgrved for defect management, and parts that are reserved for use by the target for|the
management of the logical unit.

4.2 Removable medium device

The medium in a RBC device may be removable (e.g., used in a floppy disk drive) or non-
removable (e.g. 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 attribute of being mounted or de-mounted on a suitable transport
mechanism. A removable medium is mounted when the device/media combination is capable
of performing write or read operations and the initiator is informed of this status. A removable
medium is de-mounted at any other time (e.g., during loading, unloading, or storage).
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Initiators may determine whether a RBC removable medium device is capable of performing
read or write operations by one of three methods:

a) enabling Asynchronous Event Reporting (see SPC-2) in the device and examining the
event information transmitted from the device;

b) issuing a TEST UNIT READY command and examining the returned status information; or

c) issuing a MODE SENSE command for Mode Page 06h (see 5.9.4) and examining the
state of the READD bit or WRITED bit. 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.

Until the RBC removable medium device and media are ready to be accessed, a READ(10)

d—shatcause—the-device—toreturastatus—o ONBPHHON-{(82—sense ey of
NOT READY (02h), and an ASC of LOGICAL UNIT NOT READY (04h). The ASCQ ghall
¢ct the current state of the device/media.

Whe¢n the device becomes ready, a unit attention condition shall be established.”The sense
key|value shall be set to UNIT ATTENTION (06h), and the ASC/ASCQ to,event STATUS
NOTIFICATION/MEDIA CLASS EVENT (38h/04h). The EVENT field containéd-within the sgnse
data INFORMATION field shall be set to NEW MEDIA READY FOR ACGESS (02h). When|the
unit| attention condition is delivered to the initiator, the status shall be set to CHECK
COINDITION (02h).

4.3| Command usage
4.3/ General

RB(C devices are not required to support the REQUEST SENSE command or the SEND
DIAIGNOSTIC command. Devices that do not providevthe Auto Sense function, Asynchronous
Event Reporting, or the GET EVENT/STATUS NOTIFICATION command (see MMC-2) dhall
implement the REQUEST SENSE command.

All sense key, ASC, and ASCQ names and values contained in this standard are definefd in
SP(C-2. No additional or alternative meaning is intended by the use of such names and values
in this standard.

4.3.2 Using the INQUIRY command

Thel INQUIRY command (see SPC-2 and 6.2) may be used by an initiator to determine|the
configuration of a logical unit. RBC devices return information that includes type and standard
vergion. The devicesmay also return the vendor identification number, model number, jand
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 {ime
to rpturn certain® portions of this information, especially if the information shall be retrigved
fronp the medium.

4.3.8 Using the REQUEST SENSE command

Whenever a command completes with CHECK CONDITION status and Auto Sense data is not
provided, the initiator that received the error status should send a REQUEST SENSE
command to acquire the sense data describing the cause of the condition. If the initiator
sends 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.

4.3.4 FORMAT UNIT command progress determination

The FORMAT UNIT command (see 5.2) requires IMMED bit support because it may consume
significantly more time to complete than normal read or write commands. If the IMMED bit is set
to one, the device is required to return status as soon as the command descriptor block is
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validated. The device then completes the format operation. Initiators may determine the
progress of the format operation in several ways.

RBC devices may provide format progress information using one of the following methods:

a) progress is reported via Asynchronous Event Reporting. If the initiator and device support
this feature, the RBC device initiates progress reporting;

b) progress is reported via the GET EVENT/STATUS NOTIFICATION (see MMC-2)
command. Following the return of GOOD status, the initiator may poll the device for
command progress by issuing a GET EVENT/STATUS NOTIFICATION command. The

4 ol ol o P H 4 ' I ol 2z O
Cuarricu Uqala LulTialio proyrcoos miurtimativl as UcTimcu 1T 7.9.0, Ul

c) progress is reported via the PROGRESS INDICATION field in the sense-key specific_bytes of
REQUEST SENSE command sense data. See the SPC-2 standard for a description of|this
method.

Thelfirst two methods return data in the Event Status Notification format described in 7.5.6|

4.4| Using the PREVENT ALLOW MEDIUM REMOVAL command
441 General

Thel] PREVENT ALLOW MEDIUM REMOVAL command (see¢ $SPC-2) allows an initiatof to
restrict the de-mounting of the medium. This is useful in niaintaining system integrity. If|the
rempovable medium device implements a cache, the command allows the initiator to engure
that| all logical blocks of the medium contain the most-recent data prior to permitting |de-
moynting of the removable medium.

If the initiator issues a START STOP UNIT command (see 5.5) to eject the cartridge, and|the
rempovable medium device is prevented from de-mounting by the PREVENT ALLOW MED|UM
REMOVAL command, the START STOP uniticommand is rejected by the device.

If the RMB bit is set to zero in the€dstandard INQUIRY command data (see 6.2.1),(the
PREVENT ALLOW MEDIUM REMOVAL command may not be supported. If the RMB bit is| set
to gne in the standard INQUIRY ‘tommand data (see 6.2.1), the PREVENT ALLOW MED|UM
REMOVAL command is supported (see 6.5).

4.4 START STOP UNIT command state restrictions

A r¢movable medium )Jdevice shall be in Prevent state 00b or 10b (see SPC-2) in order to
sucgessfully process a START STOP UNIT command (see 5.5) with the POWER CONDITIONS
field (see Tables8) set to the Sleep power condition (i.e., 5h).

If alremovable medium device in Prevent state 01b or 11b receives a START STOP UNIT
command)with the POWER CONDITIONS field set to the Sleep power condition, the device ghall
respond with status set to CHECK CONDITION (02h), the sense key to ILLEGAL REQUEST
(05h),and the AST/ASTUQ to ILLCEGAL POWER CONDITION REQUEST (2Ch/05h7.

A removable medium device in the Sleep power condition shall eject the media without
causing the media to spin up in accordance with the PREVENT/ALLOW MEDIUM REMOVAL
command requirements (see SPC-2).

See Table 8 for a description of the POWER CONDITIONS field values.

4.5 Logical Blocks

Data are addressed on the RBC device in a group referred to as a logical block. This is a
common attribute of RBC devices in that they are block addressable only.
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Blocks of data are stored on the medium along with additional information that the medium
controller uses to manage the storage and retrieval of the blocks. The format of the additional
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 the last logical block is [n-1],
where [n] is the number of logical blocks available on the medium. A READ CAPACITY
command (see 5.4) may be used to determine the value of [n-1].

If a command is issued that requests access to a logical block not within the capacity of the
me(. ;ulll, thc \;UIIIIIIGIICII ;b tCIIII;IIatUd vvith d otatua Uf C: :ECII\ CC?‘I‘D:T:C?‘I‘ (GZh), d SCIIoT key
of ILLEGAL REQUEST (05h), and an ASC/ASCQ of LOGICAL BLOCK ADDRESS QUT|OF
RANGE (21h/00h).

The|l number of bytes of data contained in a logical block is known as the block|length. Hach
logigal block has a block length associated with it. The block length is almost always grepter
than one byte and is typically (but by no means always) a multiple of 542-B. In additiop, a
logital block does not necessarily bear any relation to the physical block\size of the storfage
medium.

The| LOGICAL BLOCK SIZE field in the RBC Device Parameters MODE SENSE page (see 5.p.4)
desgribes the block length that is used on the medium. A MODE SELECT command may be
usef 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
MODPE SENSE data (see SPC-2) for the RBC Deyice’ Parameters MODE SENSE page. [The
currlent NUMBER OF LOGICAL BLOCKS value may be “obtained by requesting the saved MQDE
SENSE data for this page.

Thel| 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
locdted in an ascending order. The time to access the logical block at address [x] and then
the Jogical block at address [x+1] need not be less than time to access [x] and then [x+100j.

4.6 Reservations

If the bus protocol does_not inherently provide the ability to reserve and release access [o a
dev|ce, then this function may be supported by the RESERVE command and the RELEASE
command (see SPE-2).

Resdervation r€strictions are placed on commands as a result of access qualifiers associated
with the type of reservation.

Thel| détails of what commands are allowed under what types of reservations are described in
Tablex1_For the reservation restrictions plnr‘nd on_commands for the Reserve/Reldase
management method, see Table 1 column [A]. For the reservation restrictions placed on
commands for the Persistent Reservations management method, see Table 1 column [B].

In Table 1, the following key words are used:

allowed: Commands issued by initiators not holding the reservation or by initiators not
registered when a registrants only persistent reservation is present should complete normally.

conflict: Commands issued by initiators not holding the reservation or by initiators not
registered when a registrants only persistent reservation is present shall not be performed
and the device server shall terminate the command with a RESERVATION CONFLICT status.
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Commands from initiators holding a reservation should complete normally. The behavior of
commands from registered initiators when a registrants only persistent reservation is present
is specified in Table 1.

A command that does not explicitly write the medium shall be checked for reservation
conflicts before the command enters the current task state for the first time. Once the
command has entered the current task state (see SAM-2), it shall not be terminated with a
RESERVATION CONFLICT due to a subsequent reservation.

A command that explicitly writes the medium shall be checked for reservation conflicts, before

the dUV;bU SCI VI IIIUd;f;UD t:lc |||cdiun| Ul \,a\,hc do d |cau=t Uf thc bUIIIIIIaIId. OII\;C the
conmmand has modified the medium, it shall not be terminated with a RESERVAT|ON
CONFLICT due to a subsequent reservation.

For| each command, this standard, SPC-2, or a related command standard  defines |the
confitions that result in RESERVATION CONFLICT. Depending on the particular commjand
standard the conditions are defined in that standard’s device model clause“or in the clayses
that| define the specific commands.

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

Command Addressed Addressed LU has-this type of persistent reservation
LU is held by another Initiator
reserved (B)
by another S e
Initiator From any.Initiator From From Initiator not
(A) registered registered
- Initiator -
Write Excl (RO all Write Exc|
Excl Access types) Excl Access
- RO - RO
FORMAT UNIT Conflict Conflict Conflict Allowed Conflict Confl{ct
RERAD (10) Conflict Allowed Conflict Allowed Allowed Confl|ct
READ CAPACITY Alowed Allowed Allowed Allowed Allowed Allowgd
START STOP UNIT Allowed Allowed Allowed Allowed Allowed Allowgd
Stgrt = 0 and Power Condition 0
START STOP UNIT Conflict Conflict Conflict Allowed Conflict Confl{ct
Stat = 1 or Power Conditien, <>0
VERIFY (10) Conflict Allowed Conflict Allowed Allowed Confl{ct
WHRITE (10) Conflict Conflict Conflict Allowed Conflict Confl|ct

5 |Réduced Block Commands

5.1 General

The Reduced Block Command set (RBC) for block device logical units is shown in Table 2.
The SCSI Primary Commands (SPC-2) required for RBC device implementations are also
shown in Table 2 and summarized in Clause 6. Support is indicated for fixed or removable
drives.
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Table 2 — Reduced Block Command set

Command Support

Command name OpCode Reference
Fixed Removable
FORMAT UNIT 04h o o} 5.2
INQUIRY 12h M SPC-22
MODE SELECT(6) 15h M M SPC-22
MODE SENSE(6) 1Ah M M SPC-22
PE OICTENT RESERVE TN fo) =3 g ) ) orFL-2
PERSISTENT RESERVE OUT 5Fh o 0} SPC-249
PREVENT/ALLOW MEDIUM REMOVAL 1Eh N/A M SPC-29
READ (10) 28h M M 5.3
READ CAPACITY 25h M M 5.4
RELEASE(6) 17h o o SPC-29
REQUEST SENSE 03h O o} SPC-29
REBERVE(6) 16h o o SPC-2 9
START STOP UNIT 1Bh M M 5.5
SYNCHRONIZE CACHE 35h Q o 5.6
TEBT UNIT READY 00h M M SPC-29
VERIFY (10) 2Fh M M 5.7
WRITE (10) 2Ah M M 5.8
WRITE BUFFER 3BhA M o SPC-29
a8 |- See Clause 6.
— Command Support key: M = support is mandatory; N/A = not applicable; O = support is optional.
The|l CONTROL byte (i.e., the last byte of the CDB) shall be set to zero.
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5.2 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 (see

Table 14) to determine whether the device supports this command.

Table 3 - FORMAT UNIT command

Bit
Z 6 B V.| 2 2 1 0.
Byte

D OPERATION CODE (04h)

( Reserved

P Reserved IMMED PROGRESS PE$IC“AEENT/ INCREMENT

B Reserved

1 Reserved

J CONTROL (00h)
An |mmediate (IMMED) bit set to zero indicates that status.shall be returned after the format
opefation has completed. An IMMED bit set to one indicates that this device shall return status
as doon as the command descriptor block has been.validated.
The|] PROGRESS bit indicates whether the initiator is requesting periodic format progfress
updptes. If this bit is set to zero, no progress>report shall be generated. If the PROGRESS Hit 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 4.3.4 for a description of the progress reporting
meghanisms for the format operation;
The| PERCENT/TIME bit and INCREMENT bit determine the method used to report format progress,
whdther in a percentage of completion or in total elapsed time.
If the PERCENT/TIME bit is_set to zero, format progress shall be reported in total time elapsef. If
the | PERCENT/TIME bjt\is set to one, format progress shall be reported in percentage of
conjpletion.
The| INCREMENT-bit specifies the granularity of progress reported. When this bit is set to zero,
the |device \reports progress in 5 % or 5 s increments, depending on the value of|the
PERCENTF/TIME bit. When this bit is set to one, the device reports progress in 1% or|[1s
increments, depending on the value of the PERCENT/TIME bit.

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

When requested by setting the PROGRESS bit to one in the CDB, format progress shall 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 (i.e., percentage
complete or time in seconds) that have elapsed since command processing began.

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).
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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 (e.g., 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.

While a FORMAT UNIT command is in progress, the device shall not process any commjand
received but shall respond with the progress report information described in this sub¢lause.

5.3| READ(10) Command

The|l READ(10) command (see Table 4) requests that the device transfer,data to the initigtor.
Thelmost recent data value written in the addressed logical blocks shallibe returned.

Table 4 - READ (10) Command DescriptorBlock

Bit 7 6 5 4 3 2 1 0

] OPERATION CODE/(28h)

Reserved

D (MSB)

LOGICAL BLOCK ADDRESS

5 (LSB)

] Reserved

¢ (MSB)
TRANSFER LENGTH
B (LSB)

D CONTROL (00h)

The| LOGICAL BLOCK-ADDRESS field specifies the first logical block of the range of logical blgcks
that{ shall be réad.

The| TRANSFER LENGTH field specifies the number of contiguous logical blocks of data that ghall
be fead, A TRANSFER LENGTH f|eld set to zero indicates that no Iog|cal blocks shall be rg¢ad.

logical bIocks that shaII be read

5.4 READ CAPACITY command

The READ CAPACITY command (see Table 5) provides a means for the initiator to request
the current capacity of the RBC device.
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Table 5 — READ CAPACITY Command Descriptor Block

Bit 7 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (25h)

1 Reserved

2 Reserved

3 Reserved

b Reserved

J Reserved

y Reserved

B Reserved

D CONTROL (00h)

READ CAPACITY data (see Table 6) shall be returned to the initiator prior to sending GQOD
statys for the command.

Table 6 - READ CAPACITY, data

D (MSB)

RETURNED LOGICAL BLOCK ADDRESS

B (LSB)

' (MSB)

BLOCK LENGTH IN BYTES

y (LSB)

Thel RETURNED/LOGICAL BLOCK ADDRESS field and the BLOCK LENGTH IN BYTES field are thosg of
the Jast logical block of the media contained in the device.

e device does not contain media, then it shall return status of CHECK CONDITION (0ph),
6 H A R —The

sense —o+—NOI—READ a —aRd—ahr-AsSC—-o are a
ASCQ shall reflect the current state of the device/media.
5.5 START STOP UNIT command

5.5.1 General

The START STOP UNIT command (see Table 7) requests that the device enable or disable
the logical unit for media access operations and controls certain power conditions.


https://iecnorm.com/api/?name=c4f1996249f0da13d5d45dfcdeaaf390

ISO/IEC 14776-326:2015 © ISO/IEC 2015

- 19—

Table 7 — START STOP UNIT Command Descriptor Block

Bit 6 5 4 3 2 1 0
Byte
0 OPERATION CODE (1Bh)
1 Reserved IMMED
2 Reserved
3 Reserved
B AL AL LT L A I I») &l i F— AT
POWER-CONBIFONS I Reserved HOES START
b CONTROL (00h)

An immediate (IMMED) bit set to zero indicates that status shall be returned after the operation
is cpmpleted. An IMMED bit set to one indicates that status shall be returnéd as soon as
conmmand descriptor block has been validated.

The| other fields in the START STOP UNIT command are described in,5.5.2 and 5.5.3.

5.5.R Power conditions

5.5.2.1

Overview

the

Thel POWER CONDITIONS field requests that the logicalunit be placed into the power condition

defined in Table 8. If this field contains any valid value other than zero, then the START bit|and
the LOEJ (see 5.5.3) bit shall be ignored.
The] POWER CONDITIONS field states are shown®in Table 8. RBC device support for each stafe is
alsq shown.
Table-8'- POWER CONDITIONS
Code Support Description

Oh M No change in power condition.

1h M Place device in Active power condition (see 5.5.2.2).

2h M Place device in Idle power condition (see 5.5.2.3).

3h M Place device in Standby power condition (see 5.5.2.4).

4h - Reserved

5h M Place device in Sleep power condition (see 5.5.2.5).

6h Reserved

7h fa) Device-Controlpowercondition{see-5-5-2.6)-

8h to Fh - Reserved

Key:
M= Command implementation is mandatory.
0= Command implementation is optional.

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).


https://iecnorm.com/api/?name=c4f1996249f0da13d5d45dfcdeaaf390

—20 - ISO/IEC 14776-326:2015 © ISO/IEC 2015

It is not an error to request a device be placed into the same power condition in which it
currently resides.

5.5.2.2 Active power condition

Devices in the Active power condition are at their highest power consumption level.

For hard disk drives, this typically means that the drive is spinning and capable of executing a
media access command without a significant delay.

5.5.2.3— Idle power condition

DeMices in the Idle power condition are at a lower power consumption level than when ‘in|the
Active power condition, but still have a significant portion of their circuitry consuming power.
For|hard disk drives, this typically means that the drive is spinning, but not-capabl¢ of
performing a media access command without a delay.

5.52.4 Standby power condition

Devices in the Standby power condition are at a lower power consdmption level than wheln in
the |Idle power condition and do not have a significant portion‘ef, their circuitry consunming
power. For hard disk drives, this typically means that the (drive is not spinning, but|the
intefface is fully active.

Prigr to entering the Standby power condition the device shall ensure that logical blockss in
cache have their most recent data value recorded on(the physical medium.

5.52.5 Sleep power condition

DeMices in the Sleep power condition are at’a-lower power consumption level than when in|the
Stanpdby condition and have very little of\thle drive circuitry consuming power. A device r¢set
may be required before access to the device is allowed.

Uy
5.

Prigr to entering the Sleep power’ condition the device shall ensure that logical block
cache have their most recent data value recorded on the physical medium.

5.5.2.6 Device Control power condition

Devices in the Device Control power condition are allowed to control their own pdwer
consumption levels-However, the level of device control is governed by the value of|the
POWER/PERFORMANCE field in RBC Device Parameters page (see 5.9.4).

5.58 Enable/Disable bits

A lgad/eject (LOEJ) bit set to zero requests that no action be taken regarding loading or
ejectimg the medium. A ToEJ bit Setto one requests thatthe medium shattbe:

a) ejected if the START bit is set to zero; or
b) loaded if the START bit is set to one.
A START bit set to zero requests that the device be stopped (i.e., the media is inaccessible for

data transfers). A START bit set to one requests the device be made ready for use. Table 9
describes the functional relationship of the START STOP UNIT control bits.
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Table 9 — START STOP control bit definitions

Power Conditions LOEJ START Description
1hto 7h N/A N/A 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

5.6 SYNCHRONIZE CACHE command

The

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

cache have their most recent data value recorded on the physical medium. If"a”more re

data

value for a logical block exists in the cache than on the physical medium; then the log

blogk from the cache shall be written to the physical medium. Logical blocks are
necgessarily removed from the cache as a result of the SYNCHRONIZE,CACHE command.

DeVices that return the wcb bit set to one in the MODE SENSERBC Device Parameter p|
5.9.4) may terminate a SYNCHRONIZE CACHE command by returning a status
CHECK CONDITION (02h), a sense key of ILLEGAL REQUEST (05h) and an ASC of INVA

(seq

COMMAND OPERATION CODE (20h).

Table 10 - SYNCHRONIZE CACHE Command Descriptor Block

the
cent
ical
not

age
5 of
LID

Bit 7 6 5

4 3

2

1 0

OPERATION CODE (35h)

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

CONTROL (00h)

5.7 VERIFY command

The VERIFY command (see Table 11) requests that the device verify the data written on the

medium.
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Bit 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (2Fh)
1 Reserved
2 (MSB)
3

LOGICAL BLOCK ADDRESS
b (LSB)
b Reserved
7 (MSB)

VERIFICATION LENGTH
B (LSB)
D CONTROL (00h)
The| LOGICAL BLOCK ADDRESS field specifies the starting logical bleck-address on the devicq for

the

The

sha
be

numnj

The
conj
conj

5.8

The
from the initiator to the medium.

data to be accessed.

VERIFICATION LENGTH field specifies the number of centiguous logical blocks of data
| be verified. A VERIFICATION LENGTH field set to zefo indicates that no logical blocks s
Verified. This condition shall not be consideredian error. Any other value indicates
ber of logical blocks that shall be verified.

VERIFY command verifies that the data written on the media by a previous WR
mand is readable without any uncorrectable errors at the time of execution of the VER
mand. It does not guarantee the information is complete or valid.

WRITE(10) command

WRITE(10) command (see, Table 12) requests that the device write data be transfe

Table 12 — WRITE(10) Command Descriptor Block

that
hall
the

ITE
IFY

rred

Bit 7 6 5 4 3 2 1 0
Byte

D OPERATION CODE (2Ah)
( Reserved FUA Reserved
D LAAS DN

MSBY
3

LOGICAL BLOCK ADDRESS
4
5 (LSB)
6 Reserved
7 (MSB)
TRANSFER LENGTH

8 (LSB)
9 CONTROL (00h)

A force unit access (FUA) bit set to zero indicates that the device may satisfy the command by
accessing the cache memory if the wcD bit in the RBC mode page (see 5.9.4) is set to zero.
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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 set to 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 (i.e., the data is not write
cached).

If the device supports write caching, force unit access support shall be implemented. If write

- - b b l ') losd L - (]
cacphmyg s ot supported, the FoA DIt Mayoetgnorea:

The| LOGICAL BLOCK ADDRESS field specifies the first logical block of the range of logical blgcks
thaf shall be written.

The| TRANSFER LENGTH field specifies the number of contiguous logical blocks-of data that ghall
be written. A TRANSFER LENGTH of zero indicates that no logical blocks shall be written. This
confition shall not be considered an error. Any other value indicates \the number of logical
blogks that shall be written.

5.9 Mode parameters
5.9/ General

The| header format and page format used by RBC. devices for the MODE SELECT(6)
conmmand (see 6.3) and MODE SENSE(6) command{(see 6.4) are described in 5.9.

5.9 Mode parameter list

Thel mode parameter list shown in Table 13 contains a header followed by the RBC Deyice
Parameters page. No block descriptor is«tequired for RBC devices.

Table 13 — Mode parameter list

Bit 7 6 5 4 3 2 1 0
Byte
0to 3 Mode parameter header
4ito 17 RBC device parameter page

5.9.8 Mode Parameter header

The| mode parameter header is described in SPC-2. For RBC devices the MEDIUM TYPE field,
DEVWWWEWWWW ield, an ield shall contain zero.

5.9.4 RBC Device Parameter's page

The RBC Device Parameter's page (see Table 14) provides general configuration information
and it allows modification of that configuration, when permitted by the device. An initiator may
attempt to change any or all parameters contained in the page using a MODE SELECT
command (see 6.3). No error status shall be returned for attempts to change parameters that
are not changeable.

The initiator may issue a MODE SENSE(6) command (see 6.4) for the same page in order to
determine which parameters have changed.
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Table 14 — RBC Device Parameters page format

Bit 7 6 5 4 3 2 1 0
Byte
0 PS (1b) Reserved PAGE CODE (06h)
1 PAGE LENGTH (0Bh)
2 Reserved WCD
3 (MSB)
LOGICAL BLOCK SIZE
4 4=SB)
5 (MSB)
6
7 NUMBER OF LOGICAL BLOCKS
8
9 (LsH)
10 POWER/PERFORMANCE
11 Reserved READD WRIED FORMATD LOCKPD
12 Reserved

A w
for

writ
stat

h WRITE command after successfully receiving ¢he* data and prior to having success
en it to the medium. A wcD bit set to one specifies that the device shall return GC
us for a WRITE command after successfully writing all of the data to the medium.

rite cache disable (wcD) bit set to zero specifies that'the device may return GOOD status

ully
oD

Devices that cannot physically lock the mgdia or are unable to prevent media removal (¢.g.,
floppy drives, PCMCIA drives, Flash cards, etc.) shall ignore the wcb bit and shall report ycb
set fo one.

The| LOGICAL BLOCK SIZE field indicates the number of user data bytes contained in a lodical
blogk.

The| NUMBER OF LOGICAL BLOCKS field indicates the number of logical blocks contained in|the
usef data area.

Set{ing the POWER-CONDITIONS field of the START STOP UNIT command (see 5.5) to Deyice
Conftrol (07h)®©nables the POWER/PERFORMANCE field.

Thel POWER/PERFORMANCE field specifies the POWER/PERFORMANCE management level. Higher
valyes permit the device to give more emphasis to performance than power conservation. A
valle—of EEh causes the drive {o provide the highnei‘ performance possible not affected by

power conservation. A value of 00h causes the drive to provide the highest power
conservation, regardless of its effect on performance.

Changes

in the level of power and performance for specific values of

POWER/PERFORMANCE field are vendor specific.

the

A read disabled (READD) bit set to zero indicates that the media may be read by an initiator. A
READD bit set to one indicates that an initiator cannot read the media.

A write disabled (WRITED) bit set to zero indicates that the media may be written. A WRITED bit
set to one indicates that an initiator cannot write the media.
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A FORMAT DISABLED (FORMATD) bit set to zero indicates that the media may be formatted. A
FORMATD bit set to one indicates that an initiator cannot format the media. The FORMATD bit

shall not be set to zero if the WRITED bit is set to one.

A lock disabled (LOCKD) bit set to zero indicates that the media may be locked by the
PREVENT/ALLOW MEDIUM REMOVAL command (see 6.5). A LOCKD bit set to one indicates
that the media cannot be locked by the PREVENT/ALLOW MEDIUM REMOVAL command. If
the RMB bit in the standard INQUIRY command data is not set to one, then the LOCKD bit shall

be set to one.

6 [SPC-2 implementation requirements for RBC devices

6.1 General

RB( devices require several commands defined in SPC-2 to function in a systemBit and field
exceptions contained in the commands listed in Table 15 are described (in” the referenced

subglauses.
Table 15 — Required SPC-2 commands
Comnrand Support
Command name Opcode Fixed Removable Referenge
INQUIRY 12h M M 6.2
MQDE SELECT(6) 15h M M 6.3
MQDE SENSE(6) 1Ah M M 6.4
PREVENT/ALLOW MEDIUM REMOVAL 1Eh N/A M 6.5
REQUEST SENSE 03h (e} (e} 6.6
TEPT UNIT READY 00h M M 6.7
WRITE BUFFER 3Bh M o 6.8
Coimmand Support key: M = support is mandatory; N/A = not applicable; O = support is optional.

6.2| INQUIRY command
6.2/ Standard INQUIRY data

The| standard INQUIRY data format is reproduced in Table 16. Several standard INQ
data bits and{fields are restricted for RBC compatibility. Only the restricted fields and

o

reqliired values, if any, are named. Refer to SPC-2 for descriptions of the INQUIRY commfand
and|of the.standard INQUIRY data fields and bits that are not named in Table 16. Logical |unit

suppoft for these other bits and fields may be mandatory or optional, as specified by SPC-2.
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Table 16 — Standard Inquiry data format
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Bit 7 5 4 3 2
Byte

0 PERIPHERAL DEVICE TYPE (OEh)

1 RMB

2

3 AERC NORMAC

A (Ob)
4
[
RELADR LINKED
(0b) (0b)
n

RB( devices are identified by a PERIPHERAL DEVICE TYRE field set to OEh.

A rgmovable medium bit (RMB) set to zero indicates that the medium is not removable. A RMmB
bit 4et to one indicates that the medium is removable.

If the transport protocol provides a meehanism for asynchronous event reporting, RBC
dev|ces shall support the function and-indicate that support by setting the ASYNCHRONpUS
EVENT REPORTING CAPABILITY (AERC) bit\to one.

RB( devices shall report sense-data using the Auto Sense method if the transport protpcol
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 shall ignore the NACA bit in[the
CDB Control byte. (Therefore, RBC devices shall return the NORMACA bit set to zer¢p in
starjdard INQUIRY(data.

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.

6.2.2 INQUIRY vital product data pages
6.2.2.1 General

The vital product data pages that are mandatory for RBC devices are described in 6.2.2. This
standard defines the required pages but not the page content. The page content is defined in
SPC-2.

6.2.2.2 Unit serial number VPD page

The Unit Serial Number VPD page (i.e., page 80h) shall be supported by RBC devices as
described in SPC-2.
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Device Identification VPD page

The Data Device ldentification VPD page (i.e., page 83h) shall be supported by RBC devices
as described in SPC-2.

6.3

MODE SELECT(6) command

The MODE SELECT(6) command (see Table 17 and SPC-2) provides a means for an initiator
to specify device parameters to a RBC device. It is a complementary command to the MODE
SENSE(6) command.

Table 17 — MODE SELECT(6) Command Descriptor Block

Bit 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (15h)

1 Reserved PF (1b) Reserved SP

2 Reserved

3 Reserved

4 PARAMETER LIST LENGTH

5 CONTROL (00h)

The

For
that
volg
conj

For
tos
rem
ILLH

The

mand.

page format (PF) bit shall be set to one.

parameter length of zero shall not be considered an error.

An
dev
sha

removable medium devices support of the sP bit is optional. Such devices may be un
ave changeable information\te a non-volatile medium. Therefore, if the SP bit is set to
ovable medium devices-may return a status of CHECK CONDITION (02h), a sense ke
FGAL REQUEST (05h) and an ASC of INVALID FIELD IN CDB (24h).

initiator)/may attempt to change any or all parameters contained in a mode page
ce shall-ignore non-changeable parameters in the MODE SELECT parameter data. ]
I not be considered an error.

non-removable medium devices the save pages (SP) bit shall be set to one. This indicates
the device shall perform the specified MODE SELECT operation and shall save, to a1
tile vendor-specific location, all the “¢hangeable pages, including any sent with

on-
the

ble
ne,
y of

PARAMETER LIST(LENGTH field specifies the length in bytes of the mode parameter ligt. A

The
Ihis

The initiator may issue a MODE SENSE command for the same page in order to determine

which parameters have changed.

6.4

MODE SENSE(6) command

The MODE SENSE(6) command (see Table 18 and SPC-2) provides a means for an RBC
device to report device parameters to an initiator. It is a complementary command to the
MODE SELECT(6) command.
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Table 18 — MODE SENSE(6) Command Descriptor Block

Bit 7 6 5 4 3 2 1 0
Byte

0 OPERATION CODE (1Ah)

1 Reserved DBD (1b) Reserved

2 PC PAGE CODE

3 Reserved

J CONTROL (00h)

Thel disable block descriptors (DBD) bit shall be set to one.

The| page control (PC) field specifies the type of mode parameter values”to be returned in|the
mode page.

The| device shall respond to values in PC field as follows.

a) [f Current values are requested (i.e., the PC is set to 00b);return the Current values off the
mode parameters established by the last MODE SELECT command. If the deyice
mplements no distinction between current and saved parameters, then it shall report
dentical values in response to a PC field set to~€ither 00b or 11b. If Saved or Curfent
values are not available, report Default values.

b) |f Default values are requested (i.e., the PC is;set to 10b), return the Default values; or
c) [If Saved values are requested (i.e., the’,;PC is set to 11b), return valid restored mlode
barameters, or restore the mode parameters and return them.
6.5| PREVENT ALLOW MEDIUM REMOVAL

RB( devices shall support the PREVENT ALLOW MEDIUM REMOVAL command (see SP(C-2)
if the removable medium bit (RMB) bit is set to one in the standard INQUIRY data (see 6.2.1).

6.6 REQUEST SENSE‘-command

RB( devices shall support the REQUEST SENSE command (see SPC-2) if Auto Sense data
is rlot provided or_if either Asynchronous Event Notification or the GET EVENT/STATUS
NOTIFICATION:command (see MMC-2) is not supported.

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

6.7 TEST UNIT READY command
RBC devices shall report information exceptions via:

a) the unit attention condition (with the associated asynchronous event notification, if
enabled; or

b) the response to the TEST UNIT READY command (see SPC-2).

The TEST UNIT READY status response shall include information exception status only after
a threshold has been exceeded. After the associated asynchronous event notification has
been successfully sent to the initiator the device shall clear the information exception status
from the TEST UNIT READY response.
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is RECOVERED ERROR (01h),

and the ASC

is FAILURE

PREDICTION THRESHOLD EXCEEDED (5Dh). The ASCQ values 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
7h Reserved 7h Channel parametrics/indicate 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 Vendor Specific in SPC-2 Bh Spin<Up retry count
Ch Vendor Specific in SPC-2 Ch Brive 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

6.8| WRITE BUFFER Command

6.8.1

The

General

WRITE BUFFER command (see Table 20 and SPC-2) is used by RBC devices
download and save microcode. RBC devices are required to support mode 101b and m
111p. Support for all other modes is optional.

Table 20 - WRITE BUFFER Command Descriptor Block

5 to
ode

Bit 7 6 5 2 1 0
Byte
D OPERATION CODE (3Bh)
( Reserved ! MODE
2 Reserved
3 (MSB)
4 BUFFER OFFSET
5 (LSB)
6 (MSB)
7 PARAMETER LIST LENGTH
8 (LSB)
9 CONTROL (00h)
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6.8.2 Download microcode and save mode (101b)

In this mode, vendor-specific Microcode or control information shall be transferred to the
device and, if the WRITE BUFFER command is completed successfully, shall also be saved in
a non-volatile memory space (semiconductor, disk, or other). The downloaded code shall then
be effective after each power-cycle and reset until it is supplanted in another download
microcode and save operation.

After the WRITE BUFFER command has completed successfully, the device shall generate a
unit attention condition. If asynchronous event notification is enabled, all initiators except the
one that issued the WRITE BUFFER command shall be notified of the unit attention condition.
The| device shall set the sense key to UNIT ATTENTION (02h) and the ASC/ASCQ to
MIQROCODE HAS BEEN CHANGED (3Fh/01h).

The| PARAMETER LIST LENGTH field specifies the maximum number of bytes that shall be
transferred from the initiator to the device.

If the logical unit cannot process this command because of a device,condition, the deyice
shal|l terminate the command and return a status of CHECK CONDITION"(02h), a sense kel of
ILLEGAL REQUEST (05h) and an ASC of COMMAND SEQUENCE ERROR (2Ch).

6.8.3 Download microcode with offsets and save mode (111b)

In this mode, the initiator may split the transfer of the vendor-specific microcode or control
infofmation over two or more WRITE BUFFER commands:

If the logical unit cannot process this command because of a device condition, the deyice
shal|l terminate the command and return a statussof CHECK CONDITION (02h), a sense kel of
ILLEGAL REQUEST (05h) and an ASC of COMMAND SEQUENCE ERROR (2Ch).

Refer to SPC-2 for a complete description, of this mode.

7 |Asynchronous event notification for RBC devices

7.1 General

RB( devices shall notify.initiators of the ability to support asynchronous event notificatiom by
setting the asynchranpus event reporting capability (AERC) bit to one in the standard data
format of the standard INQUIRY data (see 6.2.1).

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

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. Medium may have changed
06h 29h Unit Attention. Power on reset, bus reset, etc.

NOTE This table is not intended to be a complete list.
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7.2  Unit attention

7.21 General

A unit attention condition may be reported via asynchronous event notification. Logical units
may queue unit attention conditions; more than one unit attention condition may exist at the

same time. Refer to Table 21 for a description of unit attention conditions that may be
reported via asynchronous event notification.

7.2.2 Power condition change notification

RB(€ devices shall notify an initiator of the intent to change power conditions |via
asyhchronous event notification. The status value shall be set to CHECK CONDITION. (0Rh),
the |sense key to UNIT ATTENTION (06h), and the ASC to POWER CONDITIONACHANGE
NOTIFICATION (5Eh). The ASCQ shall be set to the value of the new power condition plus
40h|as shown in Table 22.

Table 22 — Power condition sense code and qualifier values

ASC ASCQ Description
5Eh 41h POWER CONDITION CHANGE TO ACTIVE
5Eh 42h POWER CONDITION CHANGE TO IDLE
5Eh 43h POWER CONDITION CHANGE TO STANDBY
5Eh 45h POWER CONDITION CHANGE TO,SLEEP
5Eh 47h POWER CONDITION CHANGE-TO/DEVICE CONTROL

An initiator shall respond with a START STOP UNIT command (see 5.5) within eight seconds,
if it]intends to manage the power transition. If the initiator does not respond within dight
secpnds, the device may transition to ainew power condition. If the initiator responds with a
START STOP UNIT command within €ight seconds, and sets the power condition value equal-
to or greater-than the current value; the device shall not transition to a lower power conditipn.

7.3 Deferred errors

Deferred errors shall also. be reported via asynchronous event notification. Deferred erfors
may be produced asia result of cached data management or support of the immediate
fungtion in commands-such as START STOP UNIT (see 5.5) or FORMAT UNIT (see 5.2).

7.4| Information exception condition notification

RBC devices shall notify the initiator when an information exception condition exists| via
asynchrenous event notification. The status value shall be set to CHECK CONDITION (0Rh),
the | sérise key to RECOVERED ERROR (01h), the ASC to FAILURE PREDICTJON
THRESHOLD EXCEEDED (5Dh), and the ASCAQ to the failure prediction threshold descriptor
value. See Table 19 for failure prediction ASCQ values.

7.5 Event status notification
7.5.1 General

Through the use of asynchronous event notification, RBC devices may report asynchronous
events the moment they occur.

If the initiator does not support asynchronous event notification, alternative methods shall be
used to determine the state of the device/media combination. Refer to the GET
EVENT/STATUS NOTIFICATION command (see SPC-2) for a description of those alternative
methods.
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7.5.2 Event Status sense information

The following sense data shall be used for the event status notification, unit attention
condition. The status value shall be set to CHECK CONDITION (02h). The sense key shall be
set to UNIT ATTENTION (06h). The ASC shall be set to EVENT STATUS NOTIFICATION
(38h). The ASCQ shall be set to the appropriate value shown in Table 23.

Table 23 — Event status ASCQ values

ASCQ Name Description
02h POWER MANAGEMENT CLASS EVENT Indicates that a Power Management Class evenf
has occurred or is impending.
04h MEDIA CLASS EVENT Indicates that a Media Class event has ogeurred
06h DEVICE BUSY CLASS EVENT Indicateds that a Device Busy Class evént has
occurred.

For|each of the sense key, ASC, and ASCQ values above, the contents of the sense data
INFQRMATION field further describe the event status. The generalformat of the sense data
INFQRMATION field is shown in Table 24.

Table 24 — Event Status INFORMATION-field format

Bit 7 6 5 4 3 2 1 0
Byte

D EVENT

( STATUS

P Event specific

B Event specific

Thel| following subclauses provide specific sense data INFORMATION field definitions for gach
ASCQ value described in T@ble 23.

7.5 Power Management CLASS event INFORMATION field

Tabje 25 shows the-{NFORMATION field format for a POWER MANAGEMENT CLASS EVENT.

Tabfe)25 - POWER MANAGEMENT CLASS EVENT INFORMATION field format

Bit 7 6 5 4 3 2 1 0
B L 7Y
0 event
1 status
2 Reserved
3 Reserved

Table 26 shows the EVENT field values associated with the POWER MANAGEMENT CLASS
EVENT.


https://iecnorm.com/api/?name=c4f1996249f0da13d5d45dfcdeaaf390

ISO/IEC 14776-326:2015 © ISO/IEC 2015 - 33 -

Table 26 - POWER MANAGEMENT CLASS EVENT EVENT field

EVENT field Description
00h Power condition is unchanged.
01h The device successfully changed to the specified power condition.
02h The device failed to enter the last commanded power condition and is still operating at the
state specified in the STATUS field.
03h to FFh Reserved
Tabje 27 shows the sTATUS field values for a POWER MANAGEMENT CLASS EVENT:[The
state names and values match those specified in the START STOP UNIT command)(see 5.5)
POWER CONDITIONS field.
Table 27 - POWER MANAGEMENT CLASS EVENT 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 applicable (i.e., Sleep state)
06h Reserved
07h The device is in the Device;Control state.
08h {+ FFh Reserved
7.54 MEDIA CLASS EVENT INFORMATION field
Table 28 shows the INFORMATION field format for a MEDIA CLASS EVENT.
Table:28 — MEDIA CLASS EVENT INFORMATION field format
l[/it 7 6 5 4 3 2 1 0
Blyte
0 event
1 Reserved media door or
present tray opén
2 start slot
3 end slot

Tab

le 29 shows the EVENT field values associated with a MEDIA CLASS EVENT.
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Table 29 — MEDIA CLASS EVENT EVENT field

015

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.
03h Media Removal: the media has been removed from the specified slot and the device is

unable to access the media without user intervention.

04h to FFh Reserved

= - ">

The
DOQ
bit s

The
set
indi

The

can
be {

The
noti

The
noti

7.5.

Tab

DOOR OR TRAY OPEN bit indicates the mechanical position of the device’s door-artra
R OR TRAY OPEN bit set to one indicates that the door or tray is open. A DOOR QR TRAY O
et to zero indicates that the door or tray is closed.

MEDIA PRESENT bit indicates whether media is installed in the device,sA MEDIA PRESEN
to one indicates that media is present in the device. A MEDIA PRESENT bit set to 2
cates that no media is present.

MEDIA PRESENT bit is reported independently from the DOOR.QR'TRAY OPEN bit. If the de
hot report the media state while the door or tray is open,-then the MEDIA PRESENT bit S
et to zero when the DOOR OR TRAY OPEN bit is set to zero.

START SLOT field defines the first slot of a multiplel slot device to which the media st
fication applies. For devices that do not support’mdltiple slots, this field shall be reserv

END SLOT field defines the last slot of a multiple slot device to which the media st
fication applies. For devices that do notsépport multiple slots, this field shall be reserv

5 DEVICE BUSY CLASS EVENT,INFORMATION field
e 30 shows the information field format for a DEVICE BUSY CLASS EVENT.

Table 30 —- DEVICE BUSY CLASS EVENT information field format

. A
PEN

[ bit
rero

vice
hall

atus
ed.

atus
ed.

Bit 7 6 5 4 3 2 1 0
Byte
D event
( status
D (MSB)
time
B (LSB)
Table 31 shows the EVENT field values associated with a DEVICE BUSY CLASS EVENT.

Table 31 — DEVICE BUSY CLASS EVENT EVENT field

EVENT field Description
00h No event is available.
01h A time-out has occurred.
02h Immediate command progress indication

02h to FFh Reserved
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