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INFORMATION TECHNOLOGY -
AT ATTACHMENT WITH PACKET INTERFACE-7 -

Part 1: Register delivered command set,
logical register set (ATA/ATAPI-7 V1)

FOREWORD

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

SR

ecialized-svystem-forworldwide-standardization—National-bodigs-that-are-members-oflSO or IEC partici

ate in

th
1=

&
z

af
dg

all
1S

I

9) A
in

10) A
P4

Interrn
of in

e development of International Standards. Their preparation is entrusted to technical committees; any S
C member body interested in the subject dealt with may participate in this preparatory work. Intern
vernmental and non-governmental organizations liaising with ISO and IEC also participate in this-préparg

the field of information technology, ISO and IEC have established a joint technical committee MISO/IEC
aft International Standards adopted by the joint technical committee are circulated to national bodies for
Lblication as an International Standard requires approval by at least 75 % of the national bodies casting a|

e formal decisions or agreements of IEC and ISO on technical matters express,|as nearly as possi
ernational consensus of opinion on the relevant subjects since each technical committee has represe
bm all interested IEC and ISO member bodies.

C, ISO and ISO/IEC publications have the form of recommendations for international use and are ac

IEC and ISO member bodies in that sense. While all reasonable”éfforts are made to ensure th
chnical content of IEC, ISO and ISO/IEC publications is accurate, ¥EC or ISO cannot be held responsi
e way in which they are used or for any misinterpretation by any énd user.

order to promote international uniformity, IEC and ISO _tember bodies undertake to apply IEC, IS
O/IEC publications transparently to the maximum extent ‘possible in their national and regional public
ny divergence between any ISO/IEC publication and\the corresponding national or regional publ
ould be clearly indicated in the latter.

O and IEC provide no marking procedure to indicate their approval and cannot be rendered responsi
y equipment declared to be in conformity with,an ISO/IEC publication.

| users should ensure that they have the {atest edition of this publication.

b liability shall attach to IEC or ISO &cits directors, employees, servants or agents including individual €
d members of their technical committees and IEC or ISO member bodies for any personal injury, p
mage or other damage of any«hatlure whatsoever, whether direct or indirect, or for costs (including legg
d expenses arising out of thé publication of, use of, or reliance upon, this ISO/IEC publication or any oth
O or ISO/IEC publications.

tention is drawn to the‘normative references cited in this publication. Use of the referenced publicat
Hispensable for the correct application of this publication.

tention is drawh~to the possibility that some of the elements of this International Standard may be the sul
tent rights.. 180 and IEC shall not be held responsible for identifying any or all such patent rights.

atiodnal Standard ISO/IEC 24739-1 was prepared by subcommittee 25: Interconng
ormation technology equipment, of ISO/IEC joint technical committee 1: Inform
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The list of all currently available parts of the ISO/IEC 24739 series, under the general title
Information technology — AT attachment with packet interface-7, can be found on the IEC web

site.
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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.
ISO/IEC 24739-1 is to be used in conjunction with ISO/IEC 24739-2 and ISO/IEC 24739-3.

The contents of the corrigendum of September 2013 have been included in this copy.
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INTRODUCTION

ISO/IEC 24739 defines the AT attachment with packet interface (ATAPI). The standard
includes the command set and two transport protocols to support parallel and serial physical

interconnects. ISO/IEC 24739 is partitioned into three parts:

Part 1: Register delivered command set, logical register set (ATA/ATAPI-7 V1)
Part 2: Parallel transport protocols and physical interconnect (ATA/ATAPI-7 V2)
Part 3: Serial transport protocols and physical interconnect (ATA/ATAPI-7 V3)

ISO/I ; iti frrthi
and riaintenance. The command set is the same for both the parallel transport (Part 2) and-the
transport (Part 3).

Parts] 1 and Part 2 were substantially derived from the prior version of ithis sta
(ATAJATAPI-6, ANSI INCITS 361-2002). Part 3 is new material defining the sérial transp
the AITA/ATAPI interface.

rence
serial

hdard
ort of

index to the major clauses of the other two parts. After Clause .8/in each of the part
matefial is part specific. Within each part, references are made~to, ‘other parts, given wi
full rgference of the publication and major clause number, e.gddSO/IEC 24739-3, Clause

In order to implement the standard for a parallel transport, it is necessary to comply with
ISO/IEC 24739-1 and ISO/IEC 24739-2. In order te™implement the serial transport,
necegsary to comply with both ISO/IEC 24739<) "and ISO/IEC 24739-3. It shoul

All three parts have a clause that includes introductory material, a ¢common glossary a&wd an

, the
h the
4.

both
it is
d be

recognized, however, that the serial transport as described in ISO/IEC 24739-3 relies he¢avily

on logical interconnect and protocol concepts and-requirements described in ISO/IEC 24
Thesg concepts are called "parallel emulation" in ISO/IEC 24739-3. In some c
referénces are made to the parallel implementation of ATA, which refers to the p3
transport (ISO/IEC 24739-2). The reader-is strongly advised to consult all three parts
implgmenting the serial transport.

This |nternational Standard (ISOMEC 24739-1) contains the command feature sets for A
defings structures used by the\parallel implementation of ATA and the serial implemen
of ATA. The command descriptions are in alphabetical order, with a cross-refereng
command codes in Annex A:

The ISO/IEC 24739, series of standards consists of the following parts and clauses:
Part 1
C
C

guse 1 _describes the scope.

juse 2-provides normative references for the entire standard.

f39-2.
Ases,
rallel
when

TA. It
ation
e by

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

Clause 5 describes the 1/O registers.

Clause 6 contains descriptions of the commands.

Clauses 7 through 12 point to the material in ISO/IEC 24739-2.

Clauses 13 through 19 point to material in ISO/IEC 24739-3.
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Part 2
Clause 1 describes the scope.
Clause 2 provides normative references for the entire standard.
Clause 3 provides definitions, abbreviations and conventions used within the entire standard.
Clauses 4, 5 and 6 point to the material in ISO/IEC 24739-1.
Clause 7 contains the electrical and mechanical characteristics.

Clause 8 contains the signal descriptions.

Clause-9 describes the general operating-reguirements—of the nhysical _data-link-—and frqnsport
J Ll ~J -1 Ll 4 7

layers.

Clguse 10 contains describes register addressing.

Clguse 11 contains the transport protocols.

Clguse 12 contains the interface timing diagrams.

Clguses 13 through 19 point to material in ISO/IEC 24739-3.
Part 3

Clguse 1 describes the scope.

Clguse 2 provides normative references for the entire standard.

Clguse 3 provides definitions, abbreviations and conventiafns Used within the entire standard.

Clguses 4, 5 and 6 point to the material in ISO/IEC 24739-1.

Clguses 7 through 12 point to the material in ISO/IEC-24739-2.

Clguse 13 contains a general overview of the sérial interface.

Clguse 14 describes the serial physical layer.

Clguse 15 describes the serial link layer.

Clguse 16 describes the serial transport layer.

Clguse 17 describes the device.command layer protocol for the serial interface.

Clguse 18 describes the hest'command layer protocol for the serial interface.

Clguse 19 describes the'serial interface host adapter register interface.

Clguse 20 describes-the serial interface error handling.
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1 Scope

-11 -

INFORMATION TECHNOLOGY -
AT ATTACHMENT WITH PACKET INTERFACE-7 -

Part 1: Register delivered command set,
logical register set (ATA/ATAPI-7 V1)

This part of ISO/IEC 24739 specifies the AT Attachment Interface between host system
storape devices. It provides a common attachment interface for systems manufact
integrators, software suppliers and suppliers of intelligent storage devices;

syste

ISO/IEC 24739-1 defines the register delivered commands used by devices.implementin
standard. ISO/IEC 24739-2 defines the connectors and cables for physical interconng
and storage device,

betw
interg
over

cabl€
charg

commands, data and status over the interface for the serial“interface. Figure 1 show
bnship of these documents. For devices implementingthe PACKET command featu
onal command layer standards are listed in Table_ 47and described in Clause 2.
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addit

en host

the electrical

and logical characteristics of

onnecting signals and the protocols for the transporting of commands, data and
the interface for the parallel interface. ISO/IEC 24739-3 defines the connectors
s for physical interconnection between host and storage device;, the electrical and Ig
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g the
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tatus
and
gical

cteristics of the interconnecting signals and the protocols for the transporting of

5 the
e set,

Q

—

ommand layer

ransport, link,
and physical
layers

Register delivered command-set
Logical register set
ISO/IEC 247391

Packet delivered command sets
See Table 1

e

AN

Parallel Transport Protocols
and“Physical interconnect
ISO/IEC 24739-2

Serial Transport Protocols
and Physical interconnect
ISO/IEC 24739-3

Figure 1 — ATA document relationships
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Table 1 — PACKET delivered command sets

Standard

SCSI Primary Commands (SPC)

ISO/IEC 14776-452, SCSI Primary Commands 2 (SPC-2)

ISO/IEC 14776-453, SCSI| Primary Commands-3 (SPC-3)

ISO/IEC 14776-322, SCSI Block Commands (SBC-2)

ISO/IEC 14776-331, SCSI Stream Commands (SSC)

Multimedia Commands (MMC)

ISO/IEC 14776-362, Multimedia Commands-2 (MMC-2)

ISO/IEC 14776-363, Multimedia Commands-3 (MMC-3)

ISO/IEC 14776-364: Multimedia Commands-4 (MMC-4)

ATAPI for Removable Media (SFF8070I)

ATA Packet Interface (ATAPI) for Streaming Tape QIC-157 revision D.

This tandard maintains compatibility with the AT Attachment with packet interface-6 standard
(ATAJATAPI-6), ANSI INCITS 361-2002, and while providing ‘additional functions, i$ not

intengded to require changes to presently installed devices or existing software.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references only the edition cited applies:’ For undated references the latest efition

(inclyding any amendments) applies.

ISO/IEC 14776-321, Information technology — Small computer system interface (SCS}-3) —
[ANSI INCITS 306-1998 (R2003)]

Part B21: Block commands (SBC)

[T10/1545D]

ISO/IEC 14776-322, Information technology — Small computer system interface (SCSI) —
Part B22: Block commands-2 (SBC-2) [T10/14017-D]
ISO/IEC 14776-331, Information technology — Small computer system interface (SC[SI) —
Part B31: Stream commahds (SSC) [ANSI INCITS 335-2000]
ISO/IEC 14776-362, Information technology — Small computer system interface (SC[SI) —
Part B62: Multifnedia commands-2 (MMC-2) [ANSI INCITS 333-2000]
ISO/IEC 14,776-363, Information technology — Small computer system interface (SCSI) —
Part 63 ,Multimedia commands-3 (MMC-3) [ANSI INCITS 360-2002]
(under—consideration)

ISO/IEC 14776-364, Information technology — Small computer system interface (SCSI) —
Part 364: Multimedia commands-4 (MMC-4)

(under consideration)

ISO/IEC 14776-452, Information technology — Small computer system interface (SCSI) —
Part 452: Primary commands-2 (SPC-2) [ANSI INCITS 351-2001]
ISO/IEC 14776-453, Information technology — Small computer system interface (SCSI) —

Part 453: Primary commands-3 (SPC-3)
(under consideration)

[T10/1416-D]

ISO/IEC 13213:1994, Information technology — Microprocessor systems — Control and Status
Register (CSR) Architecture for microprocessor buses
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ISO 7779:1999, Acoustics — Measurement of airborne noise emitted by information technology
and telecommunications equipment

AT Attachment with Packet Interface Extension (ATA/ATAPI-4)[ANSI INCITS 317-1998] (R2003)

SCSI-3 Primary Commands (SPC) [ANSI INCITS 301-1997 (R2002)]
Multimedia Commands (MMC) [ANSI INCITS 304-1997 (R2002)]
Protected Area Run Time Interface Extensions (PARTIES) [ANSI INCITS 346-2001]
ATAR!I for Rewritable Media (under development) [SFF8070i]

3 Definitions, abbreviations and conventions

3.1 DPefinitions and abbreviations

For the purposes of this standard, the following definitions apply.

3.1.1
ASCII Character
designates 8-bit value that is encoded using the ASCII character set

3.1.2
acouptics
meagurement of airborne noise emitted by infermation technology and telecommunications
equigment [see ISO 7779:1999(E)]

3.1.3
ATA (AT Attachment)
ATA |defines the physical, electrical, transport and command protocols for the in{ernal
attachment of storage devices to host systems

3.1.4
ATA{1 device
device that complied with ANSI X3.221-1994, the AT Attachment interface for disk drives

NOTE| ANSI X3.221-1994 has been withdrawn.

3.1.5
ATA42 device
device that’complied with ANSI X3.279-1996, the AT Attachment interface with extensionjs

NOTE ANSI X3.279-1996 has been withdrawn.

3.1.6
ATA-3 device
device that complies with ANSI INCITS 298-1997, the AT Attachment-3 Interface

NOTE ANSI INCITS 298-1997 has been withdrawn.

3.1.7
ATA/ATAPI-4 device
device that complies with ANSI INCITS 317-1998

NOTE For reference, see bibliography.
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3.1.8
ATA/ATAPI-5 device
device that complies with ANSI INCITS 340-2000

NOTE For reference, see bibliography.

3.1.9
ATA/ATAPI-6 device
device that complies with ANSI INCITS 361-2002

NOTE For reference, see bibliography.

3.11
ATA/ATAPI-7 device
device that complies with this standard

3.1.1
ATAPRI (AT Attachment Packet Interface) device
device implementing the Packet Command feature set

3.1.1

AU (Allocation Unit)
minimum number of logically contiguous sectors on the~media as used in the Stregming
featule set

NOTE| An Allocation Unit may be accessed with one or more‘requests.

3.1.18
AV (Audio-Video)
Audiq-Video applications use data that\ is related to video images and/or audioj the
distinguishing characteristic of this type®f data is that accuracy is of lower priority than fimely
transfer of the data

3.1.14
backghannel
when| transmitting a FIS, the backchannel is the receive channel

3.11

BER [(bit error rate)
the gtatistical probability of a transmitted encoded bit being erroneously received|i
communicationsystem

=
©

3.11

bus felease
for devices implementing overlap, the term bus release is the act of clearing both DRQ and
BSY to zero before the action requested by the command is completed; this allows the host to
select the other device or deliver another queued command

3.1.17

byte count

value placed in the Byte Count register by the device to indicate the number of bytes to be
transferred during this DRQ assertion when executing a PACKET PIO data transfer command

3.1.18

byte count limit

value placed in the Byte Count register by the host as input to a PACKET PIO data transfer
command to specify the maximum byte count that may be transferred during a single DRQ
assertion
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3.1.19

CFA (CompactFlash™ Association)

the CompactFlash™ Association which created the specification for compact flash memory
that uses the ATA interface

(CompactFlash™ is a registered trade mark of the CompactFlash™ Association)

3.1.20

check condition

for devices implementing the PACKET Command feature set, this indicates an error or
exception condition has occurred

3.1.2

CHS [(cylinder-head-sector)
obsolete method of addressing the data on the device by cylinder number, head numbefr and
sectgr number

3.1.2p

code|violation
in a derial interface implementation, a code violation is an error that-0ccurs in the decoding of
an erjcoded character (see ISO/IEC 24739-3, Clause 15)

3.1.28
comiand aborted
command completion with ABRT set to one in the Error register and ERR set to one in the
Status register

3.1.2't

command acceptance
a copmmand is considered accepted whenever the currently selected device has the BSY bit
cleargd to zero in the Status register and>the host writes to the Command register

NOTE| An exception exists for the DEVICE'RESET command (see Clause 6). In a serial implementation, commmand
accepfance is a positive acknowledgment.of a host to device register FIS.

3.1.2

Command Block registers
interface registers used:for delivering commands to the device or posting status from the
device; in a serial implementation, the command block registers are FIS payload fields

3.1.2

command campletion
completionsby the device of the action requested by the command or the termination of the
command.with an error, the placing of the appropriate error bits in the Error register, the
placing.of the appropriate status bits in the Status register, the clearing of both BSY and|DRQ
to zero, and Interrupt Pending

3.1.27

command packet

data structure transmitted to the device during the execution of a PACKET command that
includes the command and command parameters

3.1.28

command released

when a device supports overlap or queuing, a command is considered released when a bus
release occurs before command completion
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3.1.29

Control Block registers

in a parallel implementation, interface registers used for device control and to post alternate
status

in a serial interface implementation, the logical field of a FIS corresponding to the Device
Register bits of a parallel implementation

3.1.30

control character

in a serial interface implementation, an encoded character that represents a non-data byte
(see ISO/IEC 24739-3, Clause 15)

3.1.3ll
CRC|{(Cyclical Redundancy Check)
a meg@ns used to check the validity of certain data transfers

3.1.3p
Cylinder High register
namg used for the LBA High register in previous ATA/ATAPI standards

3.1.3B
Cylinder Low register
namgq used for the LBA Mid register in previous ATA/ATAPIstandards

3.1.34
data [character
in a serial interface implementation, an encoded character that represents a data byte.|(See
ISO/IEC 24739-3, Clause 15)

3.1.3

datadin
protofol that moves data from the device to the host; such transfers are initiated by READ
commands

3.1.3

data{out
protorol that moves data\from the host to the device; such transfers are initiated by WRITE
commands

3.1.3

Delayed LBA
any dector{orwhich the performance specified by the Streaming Performance Parametefs log
is nof valid

3.1.38
device
a storage peripheral

NOTE Traditionally, a device on the interface has been a hard disk drive, but any form of storage device may be
placed on the interface provided the device adheres to this standard.

3.1.39

device selection

in a parallel implementation, a device is selected when the DEV bit of the Device register is
equal to the device number assigned to the device by means of a Device 0/Device 1 jumper or
switch, or use of the CSEL signal

in a serial implementation the device ignores the DEV bit, the host adapter may use this bit to
emulate device selection
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3.1.4

0

disparity
difference between the number of ones and the number of zeroes in an encoded character

(see

3.1.4
DMA

ISO/IEC 24739-3, Clause 15)

1
(direct memory access) data transfer

a means of data transfer between device and host memory without host processor
intervention

3.1.42

don’lcare

indicates that a value is irrelevant for the particular function described

3.1.4B

drivir

active circuit inside a device or host that sources or sinks current to asserf or negate a gignal
on the bus

3.1.44

DRQ|data block

a unft of data words transferred during a single assertionCof "'DRQ when using PIO| data
transfer

3.1.4p

elastjcity buffer

in a gerial interface implementation, a portion of the receiver where character slipping and/or

chargcter alignment is performed

3.1.4
enco

in a gerial interface implementation, the output of the 8b/10b encoder (see ISO/IEC 247
Clauge 15)

3.1.4
First
meth

NOTE
where

3.1.4
FIS (
data
EOF

3.1.4

b
ded character

7
party DMA access
bd by which a deviceaccesses host memory

First party DMA differs from DMA in that the device sends a DMA Setup FIS to select host memory rg
hs for DMA thethost configures the DMA controller.

B
Frame-.Information Structure)
strcture that is the payload of a frame and does not include the SOF primitive, CR(

39-3,

gions;

C and

rimitive

9

frame
unit of information exchanged between the host adapter and a device

NOTE A frame consists of an SOF primitive, a Frame Information Structure, a CRC

calcu

3.1.5
FUA

lated over the contents of the FIS and an EOF primitive.

0
(Forced Unit Access)

requires that user data be transferred to or from the device media before command
completion even if caching is enabled
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3.1.51
Gen1 DWORD Time
the time it takes to transmit a 40 bit encoded value at 1,5 Gbit/s

3.1.52

host

the computer system executing the software BIOS and/or operating system device driver
controlling the device and the adapter hardware for the ATA interface to the device

3.1.53
host adapter
the implementation of the host transport, link and physical layers

3.1.5¢4
Interfupt Pending
in a parallel implementation, an internal state of a device; in this state, the)\device agserts
INTRRQ if nlEN is cleared to zero and the device is selected (see Clause 8)

in a gerial implementation, the Interrupt Pending state is an internal state’ of the host adapter;
this qtate is entered by reception of a FIS with the | field set to ehe“/(see ISO/IEC 24739-3,
Clauge 16)

3.1.5p
LBA (logical block address)
the afldressing of data on the device by the linear mapping of sectors

3.1.5p
LFSR (Linear Feedback Shift Register)
(See|ISO/IEC 24739-3, Clause 15)

3.1.5¢
link
the link layer manages the phy layer to achieve the delivery and reception of frames| (see
ISO/IEC 24739-3, Clause 15)

3.1.5
logicial sector
a unifjuely addressable set of 256 words (512 bytes)

3.1.5p
nativie max address
the Highest address a device accepts in the factory default condition, that is, the highest
addrgss,that is accepted by the SET MAX ADDRESS command

3.1.6
overlap

a protocol that allows devices that require extended command time to perform a bus release
so that commands may be executed by the other device (if present) on the bus

3.1.61

packet delivered command

a command that is delivered to the device using the PACKET command via a command
packet that contains the command and the command parameters

NOTE See also register delivered command.

3.1.62

phy
physical layer electronics (see ISO/IEC 24739-3, Clause 14)
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3.1.63

physical sector
a group of contiguous logical sectors that are read from or written to the device media in a
single operation

3.1.64

PIO

(programmed input/output) data transfer

P10 data transfers are performed by the host processor utilizing accesses to the Data register

3.1.65
primitive

in a

chardcter in byte 0 followed by three additional data characters in byte 1 through 3

3.1.6p
queuled

com

NOTE| Only commands included in the Overlapped feature set may be queued( In ‘this standard, the
contaips all commands for which command acceptance has occurred but command eompletion has not occur

3.1.6f
read command
a command that causes the device to transfer data from the device to the host (e.g., R
SECTOR(S), READ DMA, etc.)

3.1.68
regiser

a regjster may be a physical hardware registercor a logical field

3.1.6p

regi
com

the command in the device Command Block registers

NOTE| See also packet delivered command.

3.1.7p
register transfers
host
8 bitq wide

ina

3.1.7
released
arallel interface implementation, indicates that a signal is not being driven

gerial interface implementation, a single DWORD of information that consists of a-c

and queuing allows the host to issue concurrent commands to the same’device

ter delivered command
and that is delivered to the device by placing the command and all of the paramete

reading and writing any device register except the Data register; register transfer

bntrol

queue
ed.

READ

rs for

S are

NOTE For drivers capable of assuming a high-impedance state, this means that the driver is in the high-
impedance state. For open-collector drivers, the driver is not asserted.

3.1.72
sector

uniq

uely addressable set of 256 words (512 bytes)

3.1.73
Sector Number register
LBA Low register in previous ATA/ATAPI standards
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3.1.74

Shadow Command Block

in a serial interface implementation, a set of virtual fields in the host adapter that map the
Command Block registers defined at the command layer to the fields within the FIS content

3.1.75

Shadow Control Block

in a serial interface implementation, a set of virtual fields in the host adapter that map the
Control Block registers defined at the command layer to the fields within the FIS content

3.1.76

signature
uniguye set of values placed in the Command Block registers by the device to allow the hpst to
distinguish devices implementing the PACKET Command feature set from thosecdevices not
implgmenting the PACKET Command feature set

3.1.77
SMART (Self-Monitoring, Analysis and Reporting Technology)
for prediction of device degradation and/or faults

3.1.78
trangport
the transport layer manages the lower layers (link and phy) as well as constructing and
parsipg FISs (see ISO/IEC 24739-3, Clause 13)

3.1.7p
Ultra| DMA burst
the period from an assertion of DMACK- to the."subsequent negation of DMACK- whe¢n an
Ultra|DMA transfer mode has been enabled by‘the host

3.1.8p
unaligned write
write|command that does not startiat the first logical sector of a physical sector or dogs not
end gt the last logical sector of aphysical sector

3.1.8

unit attention condition
state| that a device _implementing the PACKET Command feature set maintains whilg the
device has asynchronous status information to report to the host

3.1.8

unrecoverable error
when| theldevice sets either the ERR bit or the DF bit to one in the Status register at command
completion

3.1.83
VS (Vendor Specific)
bits, bytes, fields and code values that are reserved for vendor specific purposes

NOTE 1 These bits, bytes, fields, and code values are not described in this standard, and may vary among
vendors. This term is also applied to levels of functionality whose definition is left to the vendor.

NOTE 2 Industry practice could result in conversion of a Vendor Specific bit, byte, field or code value into a
defined standard value in a future standard.

3.1.84

write command

command that causes the device to transfer data from the host to the device (e.g., WRITE
SECTOR(S), WRITE DMA, etc.)
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3.1.85

WWN (world wide name)

a 64-bit worldwide unique name based upon a company’s IEEE identifier (see IDENTIFY
DEVICE Words 108 to 111 in ISO/IEC 24739-1, Clause 6)

3.2 Abbreviations

ABRT Abort

alr As Required

BSY Busy

CCTL Command-CompletionTime Limit
C/D Command/Data

CFA Compact Flash Association
DASH Drive Active / Slave Present
DD Device Data

DEV Device

DF Device fault

DF/SE Device Fault / Stream Error
DIOW Device Input Output Write
DMA Direct Memory Access
DMAGCK DMA aknowledge

DMARQ DMA request

DRDY Device ready

DRQ Date Request

ECC Error Correcting Code

ENB Enable

ERR Errror

ERR/CHK Error check

FIFO Firstin / First Out

HOB High Order Bit

ID Identification

IEEE OUI Instituterof Electrical and Electronics Engineers Organization Unique ldentifier
INTRQ Interupt Request

1/10 laput / Output

LBA Logical Block Address

na Not Applicable

NAA Network-AddressAuthority
nlEN Negative Interupt Enable
NM No media

NOP No Operation

obs Obsolete

OVL Overlap

PDIAG Passed Diagnostics

PIO programmed input/output
REL Release

R/W Read / Write

SERV Service
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SRST Soft Reset
3.3 Conventions
3.3.1 General

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.

The names of abbreviations, commands, fields, and acronyms used as signal names are in all
uppercase (e.g.. IDENTIFY DEVICE). Fields containing only one bit are usually referred to as
the "name" bit instead of the "name" field. (See 3.3.7 for the naming convention usgd for
naming bits.)

Namegs of device registers begin with a capital letter (e.g., LBA Mid register).

The ¢xpression “word n” or “bit n” shall be interpreted as indicating the icontent of word n or
bit n.

3.3.2| Precedence

If there is a conflict between text, figures and tables, the precedence shall be tables, figures
and then text.

3.3.3| Lists

Ordefed lists, those lists describing a sequence, are. of the form:

Unorgered list are of the form:

3.3.4| Keywords

Several keywords are used to differentiate between different levels of requirementy and
optiopality.

3.2.4(1
expefcted
A keyword used to describe the behavior of the hardware or software in the design mpdels
assuer|ned bysxthis standard. Other hardware and software design models may also be

implemented.

3.2.4:2
mandatory
A keyword indicating items to be implemented as defined by this standard.

3.243
may
A keyword that indicates flexibility of choice with no implied preference.

3.24.4

obsolete

A keyword indicating that the designated bits, bytes, words, fields and code values that may
have been defined in previous standards are not defined in this standard and shall not be
reclaimed for other uses in future standards. However, some degree of functionality may be
required for items designated as “obsolete” to provide for backward compatibility.
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Obsolete commands should not be used by the host. Commands defined as obsolete may be
command aborted by devices conforming to this standard. However, if a device does not
command abort an obsolete command, the minimum that is required by the device in
response to the command is command completion.

3.24.5

optional

A keyword that describes features that are not required by this standard. However, if any
optional feature defined by the standard is implemented, the feature shall be implemented in
the way defined by the standard.

3.24.6
proh|bited
A keyword indicating that an item shall not be implemented by an implementation.

3.2.4|7

resefved
A keyword indicating reserved bits, bytes, words, fields and code values that_are set asigle for
futurI standardization. Their use and interpretation may be specified by!future extensigns to
this ¢r other standards. A reserved bit, byte, word or field shall be cleared to zero, |or in
accofdance with a future extension to this standard. The recipient shall not check reserved
bits, pytes, words or fields. Receipt of reserved code values in definéd fields shall be treated
as a fommand parameter error and reported by returning comm@and aborted.

3.2.4(8
retirgd
A keyword indicating that the designated bits, bytes,{words, fields and code values that had
been|defined in previous standards are not defined ‘n this standard and may be reclaimgd for
other| uses in future standards. If retired bits, bytes, words, fields or code values are|used
beforg they are reclaimed, they shall have the” meaning or functionality as described in
previpus standards.

3.2.4|9
shall
A keyword indicating a mandatory_requirement. Designers are required to implement allfsuch
mandatory requirements to ensure~interoperability with other products that conform tg this
standard.

3.2.4|10
shoulld
A keyword indicating \flexibility of choice with a strongly preferred alternative. Equivalgnt to
the phrase ‘it is recommended”.

3.3.5| Numbetring

Numbers(that are not immediately followed by a lowercase "b" or "h" are decimal v3lues.
Numbersthat are immediately followed by a lowercase "b" (e.g., 01b) are binary v3glues.
Number et — : g IR et

3.3.6 Signal conventions

Signal names are shown in all uppercase letters.

All signals are either high active or low active signals. A dash character ( - ) at the end of a
signal name indicates the signal is a low active signal. A low active signal is true when the
signal is below V;_, and is false when the signal is above Viy. No dash at the end of a signal
name indicates the signal is a high active signal. A high active signal is true when the signal
is above Viy, and is false when the signal is below V;, .

“Asserted” means that the signal is driven by an active circuit to the true state. Negated
means that the signal is driven by an active circuit to the false state. “Released” means that
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the signal is not actively driven to any state (see clause 6). Some signals have bias circuitry
that pull the signal to either a true state or false state when no signal driver is actively
asserting or negating the signal.

Control signals that may be used for more than one mutually exclusive functions are identified
with their function names separated by a colon (e.g., DIOW-:STOP).

SIGNAL(n:m) denotes a set of signals, for example, DD(15:0).

3.3.7 Bit conventions

Bit ngmes are shown in all uppercase letters except where a lowercase n precedes a hit hame.
If thefe is no preceding n, then when BIT is set to one the meaning of the bit is true,~and when
BIT i$ cleared to zero the meaning of the bit is false. If there is a preceding n, then)when|nBIT
is clgared to zero the meaning of the bit is true and when nBIT is set to one the -meaning of
the b|t is false.

True False
TEBT | |
Bit[setting=1
Bit|setting=0 / \
True False
nTEST |
Bit|setting=0 |

Bit[setting=1 / \

Bit (n:m) denotes a set of bits, for example, bits (7.0).

3.3.8| State diagram conventions

Statel diagrams shall be as shown in Figure 2.

State designator: State- name State designator: State_name

Entry condition Transition condition Exit condition
—Transition label —®=t—= Transition label ——————————=1— Transition label — State_name

Transition action Transition action Transition action

Transition condition
Transition label ——]
(— Transition action
=
N

BSY DRQ REL SERV C/D /10 INTRQ | DMARQ | PDIAG- DASP-
v \% v \% v \ \ \Y \ \

State re-entry

Figure 2 — State diagram convention

Each state is identified by a state designator and a state name. The state designator is unique
among all states in all state diagrams in this document. The state designator consists of a set
of letters that are capitalized in the title of the figure containing the state diagram followed by
a unique number. The state name is a brief description of the primary action taken during the
state, and the same state name may appear in other state diagrams. If the same primary
function occurs in other states in the same state diagram, they are designated with a unique
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letter at the end of the name. Additional actions may be taken while in a state and these

actions are described in the state description text.

In device command protocol state diagrams, the state of bits and signals that change state
during the execution of this state diagram are shown under the state designator:state_name,
and a table is included that shows the state of all bits and signals throughout the state

diagram as follows:
v = bit value changes
1 = bit set to one

0 = bit cleared to zero

X [F bit is don’t care

V(= signal changes

A|= signal is asserted

N|= signal is negated

R|= signal is released

X|= signal is don’t care.
Each|transition is identified by a transition label and a transition condition. The transition|label
consists of the state designator of the state from which the transition is being made followed
by the state designator of the state to which the transition issbeing made. In some cases, the
transjtion to enter or exit a state diagram may come from orgo to a number of state diagfams,
depenpding on the command being executed. In this case, the state designator is labeldd xx.
The fransition condition is a brief description of the) event or condition that causef the
transjtion to occur and may include a transition action, indicated in italics, that is taken when
the transition occurs. This action is described fullysin the transition description text.
Upon| entry to a state, all actions to be executed in that state are executed. If a state |s re-
enterpd from itself, all actions to be executed in the state are executed again.
Trangitions from state to state shall be instantaneous.
3.3.9| Timing conventions
Certdin symbols are used. in the timing diagrams. These symbols and their respgctive
definftions are listed below.

/ or \ - signal transition (asserted or negated)

< or > - data transition (asserted or negated)

—<:>— - data valid

XXXX - undefined but not necessarily released

- asserted, negated or released

- released

------------------------ - the “other” condition if a signal is shown with no change

All signals are shown with the asserted condition facing to the top of the page. The negated

condi

tion is shown towards the bottom of the page relative to the asserted condition.
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The interface uses a mixture of negative and positive signals for control and data. The terms

asserted and negated are used for consistency and are

characteristics.

independent on electrical

In all timing diagrams, the lower line indicates negated, and the upper line indicates asserted.
The following illustrates the representation of a signal named TEST going from negated to
asserted and back to negated, based on the polarity of the signal.

Assert Negate
TEST I |
>Viy
< Vil / \
Assert Negate
TEBT- | |
< Vi
> Viy / \
3.3.1D Byte ordering for data transfers
Data|is transferred in blocks using either PIO or DMA protocols.<PIO data transfers pccur
when| the BSY bit is cleared to zero and the DRQ bit is set to one)'These transfers are ugually

16-bi
or m
DMA

CK- in response to the device asserting DMARQ. DMA transfers are always 16-bit.

asseftion of DMACK- by the host defines a DMA data’burst. A DMA data burst is two or

bytes.

Assu
label

bd Byte(0) through Byte(n-1), where Byte(0) is first byte of the block, and Byte(n-1)

last hyte of the block. Table 2 shows the_order the bytes shall be presented in when s
blockl of data is transferred on the interface using 16-bit PIO and DMA transfers. Ta

show
trans

ferred on the interface using 8-bit P1O.

Table 2 — Byte order

but CFA devices may implement 8-bit PIO transfers. Data)is transferred in blocks df one
bre bytes known as a DRQ block. DMA data transfers occur when the host agserts

Each
more

ming a DRQ block or a DMA burst of datg-contains "n" bytes of information, the bytgs are

s the
ich a
ble 3

5 the order the bytes shall be-presented in when such a block or burst of data is

DD DB DD DD (DD | DD | DD | DD | DD | DD | DD | DD | DD | DO DD | DD
0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
First tjansfer Byte (1) Byte (0)
Seconf transfer Byte (3) Byte (2)
Last trpnsfer Byte (n-1) Byte (n-2)
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Table 3 — Byte order

DD DD DD DD DD DD DD DD
0
7 6 5 4 3 2 1
First transfer Byte (0)
Second transfer Byte (1)
Last transfer Byte (n-1)

NOTE| The above description is for data on the interface. Host systems and/or host adapters may causethd
of datg as seen in the memory of the host to be different.

Some |parameters are defined as a string of ASCII characters. ASCII data fields shall contain only code valu

through 7Eh. For the string “Copyright”, the character “C” is the first byte, the character “0” is the'se¢ond b
9 9 pyrig y y

When puch fields are transferred, the order of transmission is:

the 17 character (“C”) is on DD(15:8) of the first word,

the 27 character (“0”) is on DD(7:0) of the first word,

the 3'f character (“p”) is on DD(15:8) of the second word,

the 4' character (“y”) is on DD(7:0) of the second word,

the 5' character (“r") is on DD(15:8) of the third word,

the 6'] character (“i”) is on DD(7:0) of the third word,

the 7' character (“g”) is on DD(15:8) of the fourth word,

the 8' character (“h”) is on DD(7:0) of the fourth word,

the 9' character (“t”) is on DD(15:8) of the fifth word,

the 19" character (“space”) is on DD(7:0) of the fifth word,

etc.

Word {n:m) denotes a set of words,forexample, words 100 to 103.

order

s 20h
e, etc.



https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

- 28 - 24739-1 © ISO/IEC:2009(E)

3.3.11 Byte, word and DWORD relationships

Figure 3 illustrates the relationship between bytes, words and DWORDs for serial interface
implementations.

7 6 5 43 2 10

Byte
11 1 1 1 1
5 4 3 2 109876543210
Word
Byte 1 Byte 0
33222 2222222111111 1111
109¢ 87 6543 210987 65 4321009 876343210
DWO
RD
Word 1 Word 0
Byte 3 Byte 2 Byte 1 Byte 0
Figure 3 — Byte, wordvand DWORD relationships
4 Gegneral operational requirements
4.1 Command delivery

Comimnands may be delivered/in two forms. For devices that do not implement the PACKET
Cominand feature set, all. commands and command parameters are delivered by writing the
devi Command Bloek™ registers. Such commands are defined as register deliyered
commands.

Deviges that imptement the PACKET Command feature set use packet delivered commands
as well as seme register delivered commands.

All rejgister delivered commands and the PACKET command are described in Clause 5.

NOTE The content of command packets delivered during execution of the PACKET command are not described in
this standard. See Clause 2 for standards and specifications that define command packet content.

4.2 Register delivered data transfer command sector addressing
4.2.1 General

For register delivered data transfer commands all addressing of data sectors recorded on the
device's media is by a logical sector address. There is no implied relationship between logical
sector addresses and the actual physical location of the data sector on the media. All devices
shall support LBA translation.

In standards ATA/ATAPI-5 and earlier, a CHS translation was defined. This translation is
obsolete but if implemented it shall be implemented as defined in ATA/ATAPI-5.
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4.2.2 Definitions and value ranges of IDENTIFY DEVICE data words
(Also see 6.17)

1)

Words 60 to 61 shall contain the value one greater than the total number of user-
addressable sectors in 28-bit addressing and shall not exceed OFFFFFFFh. The
content of words 60 to 61 shall be greater than or equal to one and less than or
equal to 268,435,455.

Words 100 to 103 shall contain the value one greater than the total number of
user-addressable sectors in 48-bit addressing and shall not exceed
0000FFFFFFFFFFFFh.

The contents of words 60 to 61 and 100 to 103 may be affected by the host issuing
a SET MAX ADDRESS or SET MAX ADDRESS EXT command.

4.2.3| Addressing constraints and error reporting

The contents of words 60 10 61 and 100 to 103 shall not be used 1o determine if
48-bit addressing is supported. IDENTIFY DEVICE bit 10 word 83 cdndicates
support for 48-bit addressing.

Deviges shall set IDNF to one or ABRT to one in the Error register and_ERR to one in the
Statufs register in response to any command where the requested LBA humber is greatel than
or equal to the content of words 60 to 61 for a 28-bit addressing command or greater or pqual

to the contents of words 100 to 103 for a 48-bit addressing commandx

4.3 (General feature set
4.3.1] General

The General feature set defines the common commands implemented by devices.

4.3.2| General feature set for devices not implementing the PACKET command featyre

set

The fpllowing General feature set commands are mandatory for all devices that are capaple of
both feading and writing their media and‘do not implement the PACKET command featur¢ set:

—| EXECUTE DEVICE DIAGNQSTIC
—| FLUSH CACHE

-| IDENTIFY DEVICE

-| READ DMA

_| READ MULTIPLE

-| READ SECTOR(S)

-| READERIFY SECTOR(S)

-| SEF-FEATURES

~| SET MULTIPLE MODE

— WRKRITE DMA
— WRITE MULTIPLE
— WRITE SECTOR(S)

The following General feature set commands are mandatory for all devices that are capable of
only reading their media and do not implement the PACKET command feature set:

— EXECUTE DEVICE DIAGNOSTIC
— |IDENTIFY DEVICE

- READ DMA

- READ MULTIPLE

— READ SECTOR(S)

— READ VERIFY SECTOR(S)


https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

- 30 - 24739-1 © ISO/IEC:2009(E)

SET FEATURES
SET MULTIPLE MODE

The following General feature set commands are optional for devices not implementing the
PACKET command feature set:

The f

DOWNLOAD MICROCODE
NOP

READ BUFFER

WRITE BUFFER

the P

The
featu

4.3.3

The following General feature set commands are-mandatory for all devices implementin

PACH

The
PACH

The
impl
com

Howina General featura set command is nraohihited for use hv devices not imnlem
J Lad J ~

ACKET command feature set:
DEVICE RESET

following resets are mandatory for devices not implementing the PACKET com
re set:

Power-on reset: Executed at power-on, the device may execute aseries of diagn
and shall set default values (see Clauses 11 and 17)

Hardware reset: Executed in response to the assertion gf'the RESET- signg
device may execute a series of diagnostics and shall set'default values (see Cl3
11 and 17).

Software reset: Executed in response to the setting“of the SRST bit in the D
Control register the device resets the interface circtitry (see Clauses 11 and 17).

ET command feature set:
EXECUTE DEVICE DIAGNOSTIC
IDENTIFY DEVICE
NOP
READ SECTOR(S)

SET FEATURES

ollowing General feature set commands are optional for all devices implementin
KET command feature set:

FLUSH CACHE

following General command set commands are prohibited for use by de
menting_the-PACKET command feature set. These functions are supported by P
ands.

DOWNLOAD MICROCODE

nting

mand
pstics

| the
uses

evice

General feature set for devices implementing\the PACKET command feature get

g the

g the

vices
acket

READ BUFFER

READ DMA

READ MULTIPLE
READ VERIFY

SET MULTIPLE MODE
WRITE BUFFER
WRITE DMA

WRITE MULTIPLE
WRITE SECTOR(S)

The following resets are mandatory for devices implementing the PACKET command feature
set:
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— Power-on reset: Executed at power-on, the device may execute a series of diagnostics
and shall set default values (see clause 11).

— Hardware reset: Executed in response to the assertion of the RESET- signal the
device may execute a series of and shall set default values (see clause 11).

— Software reset: Executed in response to the setting of the SRST bit in the Device
Control register the device resets the interface circuitry (see clause 11).

— DEVICE RESET: Executed in response to the DEVICE RESET command the device
resets the interface circuitry (see 6.11).

4.4 PACKET Command feature set

4.4.1| General

The pptional PACKET Command feature set provides for devices that require ;command
parameters that are too extensive to be expressed in the Command Block registers. Degvices
implgmenting the PACKET Command feature set exhibit responses different from hose
exhibited by devices not implementing this feature set.

The gommands unique to the PACKET Command feature set are:
—-| PACKET
—| DEVICE RESET
—| IDENTIFY PACKET DEVICE

4.4.2| Identification of PACKET Command feature set/devices

When executing a power-on, hardware, DEVICE. RESET or software reset, a device
impleémenting the PACKET Command feature setyshall perform the same reset protocol as
other| devices, but leaves the registers with a signature unique to PACKET Command feature
set devices (see 5.15).

In addition, the IDENTIFY DEVICE command shall not be executed but shall be command
aborted and shall return a signature.unique to devices implementing the PACKET Command
feature set. The IDENTIFY PACKET DEVICE command is used by the host to get identjfying
parameter information for a device implementing the PACKET Command feature set| (see
6.17.5.2 and 6.18).

4.4.3]| PACKET Command feature set resets

Deviges implementing the PACKET Command feature set respond to power-on, hardware,
and software reSets as any other device except for the resulting contents in the device
regisiers as described above. However, software reset should not be issued while a PACKET
command is\in' progress. PACKET commands used by some devices do not terminat¢ if a
softwjare feset is issued.

The DEVICE RESET command is provided to allow the device to be reset without affecting
the other device on the bus.

4.4.4 The PACKET command

The PACKET command allows a host to send a command to the device via a command
packet. The command packet contains the command and command parameters that the
device is to execute.

Upon receipt of the PACKET command the device sets BSY to one and prepares to receive
the command packet. When ready, the device sets DRQ to one and clears BSY to zero. The
command packet is then transferred to the device by PIO transfer. When the last word of the
command packet is transferred, the device sets BSY to one, and clears DRQ to zero (see
6.25 and clause 10 in ISO/IEC 24739-2).
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4.5 Power Management feature set
4.5.1 General

A device shall implement power management. A device implementing the PACKET Command
feature set may implement the power management as defined by the PACKET command set
implemented by the device. Otherwise, the device shall implement the Power Management
feature set as described in this standard.

The Power Management feature set permits a host to modify the behavior of a device in a
manner that reduces the power requrred to operate The Power Management feature set

cons mptlon modes A reglster deI|vered command devrce that |mpIements the Rower
Manggement feature set shall implement the following minimum set of functions: See also 4.6
and 4.12.

—| A Standby timer

—-| CHECK POWER MODE command
—| IDLE command

—| IDLE IMMEDIATE command

—| SLEEP command

—| STANDBY command

—| STANDBY IMMEDIATE command

A de)ice that implements the PACKET Command~feature set and implements the Rower
Manggement feature set shall implement the following minimum set of functions:

—-| CHECK POWER MODE command
—| IDLE IMMEDIATE command

—| SLEEP command

—| STANDBY IMMEDIATE command

4.5.2] Power management commands

The CHECK POWER MODE _command allows a host to determine if a device is currently in,
goind to or leaving Standby or Idle mode. The CHECK POWER MODE command shall not
change the power modetor affect the operation of the Standby timer.

The IDLE and IDLE IMMEDIATE commands move a device to Idle mode immediately from the
Active or Standby*modes. The IDLE command also sets the Standby timer count and enpbles
or digables the)Standby timer.

The TANDBY and STANDBY IMMEDIATE commands move a device to Standby mode
ofe d 0-s€ indby

timer count and enables or dlsables the Standby t|mer

The SLEEP command moves a device to Sleep mode. The device's interface becomes
inactive at command completion of the SLEEP command. A hardware or software reset or
DEVICE RESET command is required to move a device out of Sleep mode.

4.5.3 Standby timer

The Standby timer provides a method for the device to automatically enter Standby mode
from either Active or Idle mode following a host programmed period of inactivity. If the
Standby timer is enabled and if the device is in the Active or Idle mode, the device waits for
the specified time period and if no command is received, the device automatically enters the
Standby mode.
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If the Standby timer is disabled, the device may automatically enter Standby mode.

4.5.4

Power modes

- 33

Figure 4 shows the set of mode transitions that shall be implemented.

PMO: Active
Power-up with Power-up in Standby reset
feature not implemented or not enabled L PMO:PMO
SLEEP command
— PMO:PM3
PM1: Idle
STANDBY or STANDBY —
PM2: Standby IMMdEDIATE_fc_;ommand, IDLE or IDLE reset
—_— :/n(:gleonzzﬁtea(;:olcr:\ o IMMEDIATE PM1:PM1 —
. ’ d,
EOWGV'UP with Standby timer expiration Sgnmdngfgpegi:‘ic
ower-up in . :
Etandbyp — PMO:PM2 — implementation
implemented | 1o 4ia access required — PMO:RM1 -
gdnd enabled PM2:PMO
—_— ] ' > Media access required
reset [~ PM1:PMO —
— PM2:PM2 STANDBY or STANDBY
IMMEDIATE command, vendor
specific implementation, or
Standby timer expiration
|t PM1:PM2 —
IDLE or IDLEWMMEDIATE
command
— PM2:PM1 -
PM3: Sleep
SLEEP command — SLEEP command
—~ PM2:PM3 -t PM1:PM3 —
reset
|t PM3:PM2— = /

PMO: Active: This mode shall be entered when the device receives a media access command
while in Idle or Standby mode. This mode shall also be entered when the device is powered-

————————————Figure 4=Powermanagement-statediagram

up with the Power-Up In Standby feature not implemented or not enabled (see 4.12).

In Active mode the device is capable of responding to commands. During the execution of a
media access command a device shall be in Active mode. Power consumption is greatest in

this mode.

Transition PMO0:PMO0: When hardware reset, software reset or DEVICE RESET command is
received, the device shall make a transition to the PMO0: Active mode when the reset protocol

is completed.
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Transition PMO0:PM1: When an IDLE or IDLE IMMEDIATE command is received or when a
vendor specific implementation determines a transition is required, then the device shall make
a transition to the PM1:ldle mode.

Transition PM0:PM2: When a STANDBY or STANDBY IMMEDIATE command is received,
the Standby timer expires, or a vendor specific implementation determines a transition is
required, then the device shall make a transition to the PM2:Standby mode.

Transition PMO0:PM3: When a SLEEP command is received, the device shall make a
transition to the PM3:Sleep mode.

PM1: Idle: This mode shall be entered when the device receives an |IDLE an\|IDLE
IMMBDIATE command. Some devices may perform vendor specific interpal) power
manggement and make a transition to the Idle mode without host intervention.

In Idle mode the device is capable of responding to commands but the devicesmay take Ipnger
to complete commands than when in the Active mode. Power consumption may be reduced
from fhat of Active mode.

Trangition PM1:PMO0: When a media access is required, the device.shall make a transitjon to
the PM0O:Active mode.

Trangition PM1:PM1: When hardware reset, software reset; or DEVICE RESET commgnd is
receiyed, the device shall make a transition to the PMf4dle mode when the reset protofol is
completed.

Transition PM1:PM2: When a STANDBY or SFANDBY IMMEDIATE command is recegived,
the Standby timer expires, or a vendor specific implementation determines a transition is
requifed, then the device shall make a transition to the PM2:Standby mode.

Transition PM1:PM3: When a SLEEP command is received, the device shall mgke a
trans|tion to the PM3:Sleep mode.

PM2; Standby: This mode shall-be entered when the device receives a STANDBY command,
a STANDBY IMMEDIATE command or the Standby timer expires. Some devices may perform
vendor specific internal tpower management and make a transition to the Standby mode
without host intervention: This mode shall also be entered when the device is powered-up with
the Plower-Up In Standby feature implemented and enabled.

In Sthndby mode-the device is capable of responding to commands but the device may take
longgr to complete commands than in the Idle mode. The time to respond could be as lohg as
30 s.|Powenrconsumption may be reduced from that of Idle mode.

Transitiom PM2: PMO—Whenmamediaaccess s Tequired; thedevice strattmmakeatransition to
the PMO:Active mode.

Transition PM2:PM1: When an IDLE or IDLE IMMEDIATE command is received, or a vendor
specific implementation determines a transition is required, then the device shall make a
transition to the PM1:Idle mode.

Transition PM2:PM2: When hardware reset, software reset, or DEVICE RESET command is
received, the device shall make a transition to the PM2:Standby mode when the reset protocol
is completed.

Transition PM2:PM3: When a SLEEP command is received, the device shall make a
transition to the PM3:Sleep mode.
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PM3: Sleep: This mode shall be entered when the device receives a SLEEP command.

In Sleep mode the device requires a hardware or software reset or a DEVICE RESET
command to be activated. The time to respond could be as long as 30 s. Sleep mode provides
the lowest power consumption of any mode.

In Sleep mode, the device's interface is not active. The content of the Status register is invalid
in this mode.

Transition PM3:PM2: When hardware reset, software reset or DEVICE RESET command is
received the device shall make a transition to the PM?'Q’randhy maode

4.6 Advanced Power Management feature set

The Advanced Power Management feature set is an optional feature set that allows thg host
to select a power management level. The power management level is specified using a [scale
from fthe lowest power consumption setting of 01h to the maximum performance level of| FEh.
Devige performance may increase with increasing power managementylevels. Device power
conslimption may increase with increasing power managementlevels. A device| may
implgment one power management method for two or more contiguous power managgment
levelg. For example, a device may implement one power management method from levgl 80h
to AQh and a higher performance, higher power consumptionzmethod from level A1h to|FEh.
Advahced power management levels 80h and higher do not.permit the device to spin down to
save |power.

The Advanced Power Management feature set uses_ the/following functions:
—| A SET FEATURES subcommand to enable;Advanced Power Management
—| A SET FEATURES subcommand to disable Advanced Power Management

Advahced Power Management is independent of the Standby timer setting. If both Advanced
Powgr Management and the Standby.timer are set, the device will go to the Standby [state
when| the timer times out or the deviee’s Advanced Power Management algorithm indicates
that the Standby state should be entered.

The device shall indicate:

a] feature set supportinIDENTIFY DEVICE data and IDENTIFY PACKET DEVICE data
word 83 bit 3;
b] feature set enabled in IDENTIFY DEVICE data and IDENTIFY PACKET DEVICE data
word 86 bit 3;_and
c] APM Levelin IDENTIFY DEVICE data and IDENTIFY PACKET DEVICE data word 91.

4.7 SPBecurity-Mode feature set

4.7.1| Géneral

The optional Security Mode feature set is a password system that restricts access to user
data stored on a device. The system has two passwords, User and Master, and two security
levels, High and Maximum. The security system is enabled by sending a user password to the
device with the SECURITY SET PASSWORD command. When the security system is enabled,
access to user data on the device is denied after a power cycle until the User password is
sent to the device with the SECURITY UNLOCK command.

A Master password may be set in addition to the User password. The purpose of the Master
password is to allow an administrator to establish a password that is kept secret from the user,
and which may be used to unlock the device if the User password is lost. Setting the Master
password does not enable the password system.

The security level is set to High or Maximum with the SECURITY SET PASSWORD command.
The security level determines device behavior when the Master password is used to unlock
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the device. When the security level is set to High the device requires the SECURITY UNLOCK
command and the Master password to unlock. When the security level is set to Maximum the
device requires a SECURITY ERASE PREPARE command and a SECURITY ERASE UNIT
command with the Master password to unlock. Execution of the SECURITY ERASE UNIT
command erases all user data on the device.

The SECURITY FREEZE LOCK command prevents changes to passwords until a following
power cycle. The purpose of the SECURITY FREEZE LOCK command is to prevent password
setting attacks on the security system.

A device that implements the Security Mode feature set shall implement the following

ini 4 £ Ao
m|n|mu||| SQCOL UT vuUTTIimImrdairiuo.

—-| SECURITY SET PASSWORD

—-| SECURITY UNLOCK

—-| SECURITY ERASE PREPARE

—| SECURITY ERASE UNIT

—-| SECURITY FREEZE LOCK

—| SECURITY DISABLE PASSWORD

Suppprt of the Security Mode feature set is indicated in IDENTIFY DEVICE data word 82 and
data vord 128.

4.7.2| Security mode initial setting

When the device is shipped by the manufacturer, theé state of the Security Mode feature[shall
be disabled. The initial Master password value is.\not defined by this standard.

If thd Master Password Revision Code feature is supported, the Master Password Reyision
Codel shall be set to FFFEh by the manufacturer.

4.7.3| User password lost

If thg User password sent to-the device with the SECURITY UNLOCK command does not
match the user password préviously set with the SECURITY SET PASSWORD command, the
device shall not allow the user to access data.

If thel Security Levelwas set to High during the last SECURITY SET PASSWORD command,
the device shall unlock if the Master password is received.

If thg Security Level was set to Maximum during the last SECURITY SET PASSWORD

command; the device shall not unlock if the Master password is received. The SECURITY
ERASEUNIT command shall erase all user data and unlock the device if the Master
pass i i SET

PASSWORD command.

4.7.4 Attempt limit for SECURITY UNLOCK command

The device shall have an attempt limit counter. The purpose of this counter is to defeat
repeated trial attacks. After each failed User or Master password SECURITY UNLOCK
command, the counter is decremented. When the counter value reaches zero the EXPIRE bit
(bit 4) of IDENTIFY DEVICE data word 128 is set to one, and the SECURITY UNLOCK and
SECURITY UNIT ERASE commands are command aborted until the device is powered off or
hardware reset. The EXPIRE bit shall be cleared to zero after power-on or hardware reset.
The counter shall be set to five after a power-on or hardware reset.
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4.7.5 Security mode states

Figure 5 decribes security mode states and state transitions.

SECO:Powered down / SEC2:Security disabled/Frozen
Security disabled Power-down
-t SEC2:SEC0—
SEC1:Security disabled/not Frozen
| SEC2:SEC1 ——

— SECUSECT —M
SECURITY FREEZE
Power-down | LOCK command

— SEC1:SEC2 —————
SEC5:Unlocked/not Frozen

-«—— SEC1:SECO

SECURITY SET
RESET- asserted | PASSWORD command
SEC1:SEC1 —}— SEC1:SEC5 ——
SECURITY, DISABLE
PASSWORD command
/ s SEC5a:SEC1—

SECURITY ERASE
UNIT command

|«—<~———— SEC5b:SEC1—

SECA4: Security.enabled /

SEC3:Powered down / Locked
Security enabled SECURITY ERASE | SECURITY UNLOCK
UNIT command command
Power-up SEC4:SEC1 —— SEC4:SEC5 ————
— SEC3:SEC4 —=— RESET- asserted

Power-down |<—————— SEC5:SEC4 —

~¢———+——— SEC4:SEC3 —

RESET- asserted
— SEC4:SEC4
SEC6:Unlocked/Frozen

SECURITY FREEZE
RESET- asserted
SEC6:SEC4 —— LOCK command

~&—— SEC5:SEC6 —

Power-down
4——— SEC6:SEC3 — Power-down
| SEC5:SEC3 —

Figure 5 — Security mode state diagram

SECO0: Powered down/Security disabled: This mode shall be entered when the device is
powered-down with the Security Mode feature set disabled.

Transition SEC0:SEC1: When the device is powered-up, the device shall make a transition to
the SEC1: Security disabled/not Frozen state.
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SEC1: Security disabled/not Frozen: This mode shall be entered when the device is
powered-up or a hardware reset is received with the Security Mode feature set disabled or
when the Security Mode feature set is disabled by a SECURITY DISABLE PASSWORD or
SECURITY ERASE UNIT command.

In this state, the device is capable of responding to all commands (see Table 4 Unlocked
column).

Transition SEC1:SEC0: When the device is powered-down, the device shall make a
transition to the SECO0: Powered down/Security disabled state.

Tranlrition SEC1:SEC1: When the device receives a hardware reset, the device shallmpke a
transjtion to the SEC1: Security disabled/not Frozen state.

Trangition SEC1:SEC2: When a SECURITY FREEZE LOCK command js received, the
device shall make a transition to the SEC2: Security disabled/Frozen state.

Transgition SEC1:SEC5: When a SECURITY SET PASSWORD command is received, the
devicle shall make a transition to the SEC5: Unlocked/not frozen state

SEC2: Security disabled/Frozen: This mode shall be entered_when the device receiyes a
SECUYRITY FREEZE LOCK command while in Security disabled/not Frozen state.

In this state, the device is capable of responding to all‘commands except those indicated in
Tablg 4, Frozen column.

Transition SEC2:SEC0: When the device is\powered-down, the device shall make a
transjtion to the SECO0: Powered down/Security disabled state.

Transition SEC2:SEC1: When the device receives a hardware reset, the device shall mpke a
transjtion to the SEC1: Security disabted/not Frozen state.

SEC3: Powered down/Security-enabled: This mode shall be entered when the device is
powelred-down with the Security Mode feature set enabled.

Trangition SEC3:SEC4:-When the device is powered-up, the device shall make a transit|on to
the S[EC4: Security enabled/locked state.

SEC4: Security>enabled/Locked: This mode shall be entered when the device is powergd-up
or a hardwaré reset is received with the Security Mode feature set enabled.

In this_state, the device shall only respond to commands that do not access data in the user
data bBrea of the media (see Table 4 | ocked column)

Transition SEC4:SEC3: When the device is powered-down, the device shall make a
transition to the SEC3: Powered down/Security enabled state.

Transition SEC4:SEC4: When the device receives a hardware reset, the device shall make a
transition to the SEC4: Security enabled/locked state.

Transition SEC4:SEC5: When a valid SECURITY UNLOCK command is received, the device
shall make a transition to the SEC5: Unlocked/not Frozen state.

Transition SEC4:SEC1: When a SECURITY ERASE PREPARE command is received and is
followed by a SECURITY ERASE UNIT command, the device shall make a transition to the
SEC1: Security disabled/not Frozen state.
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SEC5: Unlocked/not Frozen: This mode shall be entered when the device receives a
SECURITY SET PASSWORD command to enable the lock or a SECURITY UNLOCK
command.

In this state, the device shall respond to all commands (see Table 4, Unlocked column).

Transition SECS5a:SEC1: When a valid SECURITY DISABLE PASSWORD command is
received, the device shall make a transition to the SEC1: Security disabled/not Frozen state.

Transition SEC5b:SEC1: When a SECURITY ERASE PREPARE command is received and is
followed by a SECURITY FRASF UINIT command the device shall make a transition to the

SEC1{: Security disabled/not Frozen state.

Transition SEC5:SEC6: When a SECURITY FREEZE LOCK command is received, the
device shall make a transition to the SEC6: Unlocked/Frozen state.

Transition SEC5:SEC3: When the device is powered-down, the déyice shall make a
transjtion to the SEC3: Powered down/Security enabled state.

Transition SEC5:SEC4: When the device receives a hardware reset, the device shall mpke a
transjtion to the SEC4: Security enabled/Locked state.

SECGH: Unlocked/ Frozen: This mode shall be entered whén the device receives a SECURITY
FREEZE LOCK command while in Unlocked/Locked staté.

In this state, the device is capable of responding:te all commands except those indicated in
Tablg 4, Frozen column.

Trangition SEC6:SEC3: When the deviceé is powered-down, the device shall mgke a
transjtion to the SEC3: Powered down/Sgcurity enabled state.

Transition SEC6:SEC4: When the‘device receives a hardware reset, the device shall mpke a
transjtion to the SEC4: Securitycefiabled/Locked state.
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Table 4 — Security mode command actions

Command Locked Unlocked Frozen
CFA ERASE SECTORS Command aborted Executable Executable
CFA REQUEST EXTENDED ERROR CODE Executable Executable Executable
CFA TRANSLATE SECTOR Executable Executable Executable
CFA WRITE MULTIPLE WITHOUT ERASE Command aborted Executable Executable
CFA WRITE SECTORS WITHOUT ERASE Command aborted Executable Executable
CHECK MEDIA CARD TYPE Command aborted Executable Executable
CHECK POWER MODE Executable Executable Executable
CONFIGURE STREAM Command aborted Executable Exécutable
DEVICE CONFIGURATION Command aborted Executable Executable
DEVICE RESET Executable Executable Executable
DOWNLOAD MICROCODE Vendor Specific Vendor Specific Vendor Spegific
EXECUTE DEVICE DIAGNOSTIC Executable Executable Executable
FLUSH CACHE Command aborted Exeettable Executable
FLUSH CACHE EXT Command aborted Executable Executable
GET MEDIA STATUS Command aborted Executable Executable
IDENTIFY DEVICE Executable Executable Executable
IDENTIFY PACKET DEVICE Executable Executable Executable
IDLE Executable Executable Executable
IDLE IMMEDIATE Exeeutable Executable Executable
MEDIA EJECT Command aborted Executable Executable
MEDIA LOCK Command aborted Executable Executable
MEDIA UNLOCK Command aborted Executable Executable
NOP Executable Executable Executable
PACKET Command aborted Executable Executable
READ BUFFER Executable Executable Executable
READ DMA Command aborted Executable Executable
READ DMA'EXT Command aborted Executable Executable
READ:DMA QUEUED Command aborted Executable Executable
READ\DMA QUEUED EXT Command aborted Executable Executable
READ LOG EXT Command aborted Executable Executable
READ MULTIPLE Command aborted Executable Executable
READ MULTIPLE EXT Command aborted Executable Executable
READ NATIVE MAX ADDRESS Executable Executable Executable
READ NATIVE MAX ADDRESS EXT Executable Executable Executable
READ SECTOR(S) Command aborted Executable Executable
READ SECTOR(S) EXT Command aborted Executable Executable
READ STREAM DMA EXT Command aborted Executable Executable
READ STREAM EXT Command aborted Executable Executable
READ VERIFY SECTOR(S) Command aborted Executable Executable
READ VERIFY SECTOR(S) EXT Command aborted Executable Executable
SECURITY DISABLE PASSWORD Command aborted Executable Command aborted
SECURITY ERASE PREPARE Executable Executable Command aborted
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Command Locked Unlocked Frozen
SECURITY ERASE UNIT Executable Executable Command aborted
SECURITY FREEZE LOCK Command aborted Executable Executable
SECURITY SET PASSWORD Command aborted Executable Command aborted
SECURITY UNLOCK Executable Executable Command aborted
SERVICE Command aborted Executable Executable
SET FEATURES Executable Executable Executable
SET MAX ADDRESS Command aborted Executable Executable
SET MAX ADDRESS EXI Command aborted Executable Executable
SET MAX SET PASSWORD Command aborted Executable Executable
SET MAX LOCK Command aborted Executable Executable
SET MAX FREEZE LOCK Command aborted Executable Executable
SET MAX UNLOCK Command aborted Executable Executable
SET MULTIPLE MODE Executable Executable Executable
SLEEP Executable Executable Executable
SMART DISABLE OPERATIONS Executable Executable Executable
EMART ENABLE/DISABLE AUTOSAVE Executable Executable Executable
SMART ENABLE OPERATIONS Executable Executable Executable
SIMART EXECUTE OFF-LINE IMMEDIATE Executablg Executable Executable
SMART READ DATA Executable Executable Executable
SMART READ LOG Exécutable Executable Executable
SMART RETURN STATUS Executable Executable Executable
SMART WRITE LOG Executable Executable Executable
STANDBY Executable Executable Executable
STANDBY IMMEDIATE Executable Executable Executable
WRITE BUFFER Executable Executable Executable
WRITE DMA Command aborted Executable Executable
WRITE DMA EXT Command aborted Executable Executable
WRITE DMA\FUA EXT Command aborted Executable Executable
WRITE BMA QUEUED Command aborted Executable Executable
WRITE DMA QUEUED EXT Command aborted Executable Executable
WRITE DMA QUEUED FUA EXT Command aborted Executable Executable
WRITE LOG EXT Command aborted Executable Executable
WRITE MUL TIPL E Command - aborted Executable Executabl
WRITE MULTIPLE EXT Command aborted Executable Executable
WRITE MULTIPLE FUA EXT Command aborted Executable Executable
WRITE SECTOR(S) Command aborted Executable Executable
WRITE SECTOR(S) EXT Command aborted Executable Executable
WRITE STREAM DMA EXT Command aborted Executable Executable
WRITE STREAM EXT Command aborted Executable Executable
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4.8 SMART (self-monitoring, analysis and reporting technology) feature set
4.8.1 General

The intent of self-monitoring, analysis and reporting technology (the SMART feature set) is to
protect user data and minimize the likelihood of unscheduled system downtime that may be
caused by predictable degradation and/or fault of the device. By monitoring and storing
critical performance and calibration parameters, SMART feature set devices attempt to predict
the likelihood of near-term degradation or fault condition. Providing the host system the

know

ledge of a negative reliability condition allows the host system to warn the user

of the

impe' O or—a—tcataT0o ahc—acv OS€ oT—aPpropria a O PO O ature
set ig indicated in the IDENTIFY DEVICE data.

Deviges that implement the PACKET Command feature set shall not implement the SNIART
featufe set as described in this standard. Devices that implement the PAGKET Command
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re set and SMART shall implement SMART as defined by the command packs
mented by the device. This feature set is optional if the PACKET Command featur
supported.

Device SMART data structure

RT data structure. The off-line data collection capability and status data stored h

mented (see 6.54.5).

On-line data collection

ction of SMART data in an “on-line” mode shall have no impact on device perform
BMART data that is collected or the methods by which data is collected in this mods
fferent from those in the off-line data collection mode for any particular device and
rom one device to another.

Off-line data collection

Hevice shall use off-line" mode for data collection and self-test routines that ha
ct on performance.ifithe device is required to respond to commands from the host

ata that is colle¢ted or the methods by which the data is collected in this mode m
ent from thase in the on-line data collection mode for any particular device and may

t set
e set

RT feature set capability and status information for the.device are stored in the device

erein

be useful to the host if the SMART EXECUTE{OFF-LINE IMMEDIATE commapd is

ance.
may
may

e an
while

rming that data_collection. This impact on performance may vary from device to dgvice.

Yy be
vary

from pne device’to another.

4.8.5| Threshold exceeded condition

This leendition—eeceurs—when—the—device s—SMARTreliability—status—irdicates—an—impending
degrading or fault condition.

4.8.6 SMART feature set commands

These commands use a single command code and are differentiated from one another by the
value placed in the Features register (see 6.54).

If the SMART feature set is implemented, the following commands shall be implemented.
SMART DISABLE OPERATIONS

SMART ENABLE/DISABLE AUTOSAVE

SMART ENABLE OPERATIONS

SMART RETURN STATUS
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If the SMART feature set is implemented, the following commands may be implemented.
— SMART EXECUTE OFF-LINE IMMEDIATE
— SMART READ DATA
— SMART READ LOG
— SMART WRITE LOG
— READ LOG EXT
— WRITE LOG EXT

4.8.7 SMART operation with power management modes

When used with a host that has implemented the Power Management feature set, a SI\LIART
enabled device should automatically save the device accumulated SMART data upon receipt
of an[ IDLE IMMEDIATE, STANDBY IMMEDIATE, or SLEEP command or upon-return fo an
Active or Idle mode from a Standby mode (see 6.54.6).

should automatically save the device accumulated SMART data prior o going from an Idle

If a $MART feature set enabled device has been set to use the Standby timer, the dfvice
modgq to the Standby mode or upon return to an Active or Idle mode/from a Standby mode¢.

A deyice shall not execute any routine to automatically save the-device accumulated SMART
data hile the device is in a Standby or Sleep mode.

4.8.8] SMART device error log reporting

Logg|ng of reported errors is an optional SMART. feature. If error logging is supported| by a
devicg, it is indicated in byte 370 of the SMARTXREAD DATA command response and bit 0 of
word|84 of the IDENTIFY DEVICE responseCif error logging is supported, the device(shall
provige information on the last five errors that the device reported as described in the SMART
READ LOG command (see 6.54.7). The device may also provide additional vendor splecific
information on these reported errors.

If error logging is supported, it shall not be disabled when SMART is disabled. Errgr log
information shall be gathered:\Wwhen the device is powered-on except that logging of grrors
when| in a reduced power maode is optional. If errors are logged when in a reduced power
modg, the reduced power. mode shall not change. Disabling SMART shall disabl¢ the
delivering of error log information via the SMART READ LOG command.

If a device receives a firmware modification, all error log data shall be discarded anfd the
devicle error cotntfor the life of the device shall be reset to zero.

4.9 HostProtected Area feature set

4.9.1 _Geéneral

A reserved area for data storage outside the normal operating system file system is required
for several specialized applications. Systems may wish to store configuration data or save
memory to the device in a location that the operating systems cannot change. The optional
Host Protected Area feature set allows a portion of the device to be reserved for such an area
when the device is initially configured. A device that implements the Host Protected Area
feature set shall implement the following minimum set of commands:

— READ NATIVE MAX ADDRESS
- SET MAX ADDRESS

A device that implements the Host Protected Area feature set and supports the 48-bit Address
feature set shall implement the following additional set of commands:

— READ NATIVE MAX ADDRESS EXT
— SET MAX ADDRESS EXT
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Devices supporting this feature set shall set bit 10 of word 82 to one in the data returned by

the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE command.

In addition, a device supporting the Host Protected Area feature set may optionally include
the security extensions. The Host Protected Area security commands use a single command

code and are differentiated from one another by the value placed in the Features register

- SET MAX SET PASSWORD
- SET MAX LOCK

— SET MAX FREEZE LOCK

— SEI MAX UNLOCK

Deviges supporting these extensions shall set bit 10 of word 82 and bit 8 of word 83 g
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data to one.

The READ NATIVE MAX ADDRESS or READ NATIVE MAX ADDRESS EXT_tommand g

f the

llows

the hpst to determine the maximum native address space of the device even when a protgected

area has been allocated.

The $ET MAX ADDRESS or SET MAX ADDRESS EXT command allows the host to reg
the maximum address of the user accessible address space.Fhat is, when the SET
ADDRESS or SET MAX ADDRESS EXT command is issued-with a maximum address
than the native maximum address, the device reduces the \user accessible address spa
the maximum specified by the command, providing a’protected area above that max

efine
MAX
less
ce to
mum

address. The SET MAX ADDRESS or SET MAX\SADDRESS EXT command shall be

immediately preceded by a READ NATIVE MAX ABRDRESS or READ NATIVE MAX ADDH

RESS

EXT lcommand. After the SET MAX ADDRESS.or'SET MAX ADDRESS EXT command has

been|issued, the device shall report only the reduced user address space in response
IDENTIFY DEVICE command in words 605,61, 100, 101, 102 and 103. Any read or
command to an address above the maximum address specified by the SET MAX ADDRE
SET MAX ADDRESS EXT command shall cause command completion with the IDNF bit
one and ERR set to one, or command aborted. A volatility bit in the Sector Count re
allows the host to specify if the*maximum address set is preserved across power-
hardware reset cycles. On power-on or hardware reset the device maximum address re
to the last non-volatile address.setting regardless of subsequent volatile SET MAX ADDH
or SHT MAX ADDRESS EXT-commands. If the SET MAX ADDRESS or SET MAX ADDH
EXT lcommand is issued\with a value that exceeds the native maximum address com
aborted shall be returneg.

Typidal use of these‘commands would be

e onreset

a) BlOSreceives control after a system reset;
b) B1OS issues a READ NATIVE MAX ADDRESS or READ NATIVE MAX ADDRESS

to an
write
5S or
set to
jister
bn or
turns
RESS
RESS
mand

EXT

anditafind th

Anaina PSR anaaihvwv—afth Ao -
CUTTHITITaru tu iy i TiTdaA Lapduity UT Ui1c Ut vive,

c) BIOS issues a SET MAX ADDRESS or SET MAX ADDRESS EXT command to the
values returned by READ NATIVE MAX ADDRESS or READ NATIVE MAX ADDRESS

EXT;
d) BIOS reads configuration data from the highest area on the disk;

e) BIOS issues a READ NATIVE MAX ADDRESS or READ NATIVE MAX ADDRESS EXT
command followed by a SET MAX ADDRESS or SET MAX ADDRESS EXT command

to reset the device to the size of the file system.
e on save to disk
a) BIOS receives control prior to shut down;

b) BIOS issues a READ NATIVE MAX ADDRESS or READ NATIVE MAX ADDRESS EXT

command to find the max capacity of the device;
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c) BIOS issues a volatile SET MAX ADDRESS or SET MAX ADDRESS EXT command to
the values returned by READ NATIVE MAX ADDRESS or READ NATIVE MAX
ADDRESS EXT;

d) Memory is copied to the reserved area;
e) Shut down completes;

f) On power-on or hardware reset the device max address returns to the last non-volatile
setting.

These commands are intended for use only by system BIOS or other low-level boot time
process. Using these commands outside BIOS controlled boot or shutdown may result in
- O He SYSTEeMS O € G’v” ="“‘ STHOtG et commant apo “ie Ifa
¢quent non-volatile SET MAX ADDRESS or SET MAX ADDRESS EXT comiand is
receiyed after a power-on or hardware reset.

The $ET MAX SET PASSWORD command allows the host to define the password to be|used
during the current power-on cycle. The password does not persist over,a*power cycle but
does|persist over a hardware or software reset. This password is not related to the pasgword
used|for the Security Mode Feature set. When the password is set |the device is ip the
Set_Max_Unlocked mode.

The $ET MAX LOCK command allows the host to disable the\SET MAX commands (except
SET MAX UNLOCK) until the next power cycle or the issuanee and acceptance of thel SET
MAX| UNLOCK command. When this command is @ccepted the device is in the
Set_Max_Locked mode.

The $ET MAX UNLOCK command changes the device from the Set_Max_Locked mode {o the
Set_Max_Unlocked mode.

The $ET MAX FREEZE LOCK command allews the host to disable the SET MAX commands
(including SET MAX UNLOCK) until the;next power cycle. When this command is accepted
the dpvice is in the Set_Max_Frozen mode.

4.9.2| BIOS determination of SET MAX security exension status

When the device is locked bit’8 of word 86 of the IDENTIFY DEVICE or IDENTIFY PACKET
DEVICE data shall be set.to-one.

4.9.3| BIOS locking SET MAX

To allow for maltiple BIOSs to gain access to the protected area the host BIOS should only
lock the protécted area immediately prior to booting the operating system.
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Figure 6 is the SET MAX state diagram.
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Figure 6 — SET MAX security state diagram

Set_Max_Security_Inactive: This state shall be entered when the device is pow

ition) SM0a:SM0: When a SET MAX ADDRESS command is received, the com
transition

make a

to the

ered-

mand
SMO:

Set_ MAX_Security_Inactive state.

Transition SM0b:SM0: When a SET MAX LOCK, SET MAX UNLOCK, or SET MAX FREEZE
LOCK command is received, the device shall abort the command and make a transition to the
SMO: Set_ MAX_Security _Inactive state.

Transition SM0:SM1: When a SET MAX SET PASSWORD command is received, the device
shall make a transition to the SM1: Set_Max_Unlocked state.

SM1: Set_Max_Unlocked: This state is entered when a SET MAX SET PASSWORD or a
SET MAX UNLOCK command is received.

When in this state, a SET MAX security password has been established and the SET MAX
security is unlocked. Bit 8 of word 86 of the IDENTIFY DEVICE data shall be set to one.
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Transition SM1a:SM1: When a SET MAX ADDRESS command is received, the command
shall be executed and the device shall make a transition to the SM1: Set_ MAX_Unlocked
state.

Transition SM1b:SM1: When a SET MAX SET PASSWORD is received, the password stored
by the device shall be changed to the new value and the device shall make a transition to the
SM1: Set. MAX_Unlocked state.

Transition SM1c:SM1: When a SET MAX UNLOCK command is received, the command shall
not be executed and the device shall make a transition to the SM1: Set. MAX_Unlocked state.

Tran]sition SM1:SM2: When a SET MAX LOCK command is received, the device shall make
a tranpsition to the SM2: Set_ Max_Locked state.

Transition SM1:SM3: When a SET MAX FREEZE LOCK command is received, the device
shall [make a transition to the SM3: Set_Max_Frozen state.

SM2] Set_Max_Locked: This state is entered when a SET MAX LOCK command is received.

When in this state, a SET MAX security password has been established and the SET|MAX
seculfity is locked. Bit 8 of word 86 of the IDENTIFY DEVICE data’shall be set to one.

Transition SM2a:SM2: When a SET MAX ADDRESSCor SET MAX SET PASSWORD
command is received, the command shall be aborted and the device shall make a transitjon to
the S(M2: Set_Max_Locked state.

Trangition SM2b:SM2: When a SET MAX LOCK.command is received, the command shall be
execlited and the device shall make a transition/to the SM2: Set_Max_Locked state.

Transition SM2:SM1: When a SET MAX UNLOCK command is received, the device|shall
makg a transition to the SM1: Set Max-Unlocked state.

Transition SM2:SM3: When ac,SET MAX FREEZE LOCK command is received, the device
may make a transition to the \SM3: Set_ Max_Frozen state. Hosts should not issue thel SET
MAX|FREEZE LOCK command when in this state.

SM3: Set_Max_Frozen: This state is entered when a SET MAX FREEZE LOCK commgnd is
receiyed.

In thip state, the' device may not transition to any other state except by a power cycling. When
in this mode=bit 8 of word 86 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE| data
shall pbesset to one.

Transition SM3:SM3: When a SET MAX ADDRESS, SET MAX SET PASSWORD, SET MAX
UNLOCK, SET MAX FREEZE LOCK or SET MAX LOCK command is received, the command
shall be aborted and the device shall make a transition to the SM3: Set_Max_Frozen state.

4.10 CompactFlash™ Association (CFA) feature set

The optional CompactFlash™ Association (CFA) feature set provides support for solid state
memory devices. A device that implements the CFA feature set shall implement the following
minimum set of commands:

— CFA REQUEST EXTENDED ERROR CODE
— CFAWRITE SECTORS WITHOUT ERASE
— CFA ERASE SECTORS

- CFA WRITE MULTIPLE WITHOUT ERASE
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— CFA TRANSLATE SECTOR
— SET FEATURES Enable/Disable 8-bit transfer
Devices reporting the value 848Ah in IDENTIFY DEVICE data word 0 or devices having bit 2

of IDENTIFY DEVICE data word 83 set to one shall support the CFA feature Set. If the CFA
feature set is implemented, all five commands shall be implemented.

Support of DMA commands is optional for devices that support the CFA feature set.

The CFA ERASE SECTORS command preconditions the sector for a subsequent CFA WRITE

SEC IQRMMH&LMMHMWMmd to
achigve higher performance during the write operation. The CFA TRANSLATE SECTOR
command provides information about a sector such as the number of write cyclesperfgrmed

on tHat sector and an indication of the sector’s erased precondition. The CFA|REQUEST
EXTENDED ERROR CODE command provides more detailed error information.

Command codes B8h through BFh are reserved for assignment by ithe CompactFlash™
Assogiation.

4.11 | Removable Media Status Notification and Removable Media feature sets
4.11.1 General

This pubclause describes two feature sets that secure the'media in removable media stprage
devices using the ATA/ATAPI interface protocols. TheyzRemovable Media Status Notifigation
featufe set is intended for use in both devices implementing the PACKET Command feature
set ahd those not implementing the PACKET Caommand feature set. The Removable Media
featufe set is intended for use only in devices-not implementing the PACKET Command
feature set. Only one of these feature sets shall be enabled at any time. If the Remo)pable
Medigd Status Notification feature set is invuse then the Removable Media feature set is
disablled and vice versa.

The feasons for implementing the Removable Media Status Notification feature set dr the
Remg@vable Media feature set are

— to prevent data loss-caused by writing to new media while still referencing the
previous media’s‘\information,

— to prevent data\loss by locking the media until completion of a cached write,

— to prevent removal of the media by unauthorized persons.

4.11.2 Removable Media Status Notification feature set

The Remoyvable Media Status Notification feature set is the preferred feature set for sedquring
the media in removable media storage devices. This feature set uses the SET FEATURES
comn and to enable Removable Medla Status Not|f|cat|on Removable Medla Status

catior T8 I . - ermines
media status by |ssumg the GET MEDIA STATUS command and controls the device eject
mechanism via the MEDIA EJECT command (for devices not implementing the PACKET
Command feature set). While Removable Media Status Notification is enabled devices not
implementing the PACKET Command feature set execute MEDIA LOCK and MEDIA UNLOCK
commands without changing the media lock state (no-operation). While Removable Media
Status Notification is enabled the eject button does not eject the media.

Removable Media Status Notification is persistent through medium removal and insertion and
is only disabled via the SET FEATURES command, hardware reset, software reset, the
DEVICE RESET command, the EXECUTE DEVICE DIAGNOSTIC command, or power-on
reset. Removable Media Status Notification shall be re-enabled after any of the previous reset
conditions occur. All media status is reset when Removable Media Status Notification is
disabled because a reset condition occurred. Any pending media change or media change
request is cleared when the Removable Media Status Notification reset condition occurs.
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The following commands are defined to implement the Removable Media Status Notification
feature set.

— GET MEDIA STATUS

- MEDIA EJECT

— SET FEATURES (Enable media status notification)
— SET FEATURES (Disable media status notification)

NOTE Devices implementing the PACKET Command feature set control the media eject mechanism via the
START/STOP UNIT command packet.

The preferred sequence of events to use the Removable Media Status Notification feature set

is as
a

4.11.

The |

Cominand feature set. This feature set operates with Media Status Notification disabled

MED
EJEQ

Removable Media feature set is intended only for devices not implementing the PA

A LOCK and MEDIA UNLOCK commands are used to secure the media and the M
T command ,issused to remove the media. While the media is locked, the eject b

does
retur

Powdr-on, _reset, hardware reset, and the EXECUTE DEVICE DIAGNOSTIC command

the

not eject_the* media. Media status is determined by checking the media status
ed by thedMEDIA LOCK and MEDIA UNLOCK commands.

edid Lock (LOCK) state and the Media Change Request (MCR) state. Software

follows:
Host system checks whether or not the device implements the PACKET c(€ommand
feature set via the device signature in the Command Block registers.
Host system issues the IDENTIFY DEVICE command or the IDENTIFY PACKET
DEVICE command and checks that the device is a removable mediaydevice and that
the Removable Media Status Notification feature set is supported.
Host system uses the SET FEATURES command to enable Media Status Notifigation
that gives control of the media to the host. At this time the host system checks the
LBA High register to determine if
— the device is capable of locking the media,
— the device is capable of power ejecting the media;
— Media Status Notification was enabled prior/te‘this command.
Host system periodically checks media. status using the GET MEDIA STATUS
command to determine if any of the following events occurred
— no media is present in the device (NM),
— media was changed since the last’‘command (MC),
— a media change request has.0ccurred (MCR).
— media is write protected (WP).

B Removable Media feature set

CKET
. The
EDIA
utton

bits

clear
reset

clears the Media Lock (LOCK) state, clears the Media Change Request (MCR) state, and
preserves the Media Change (MC) state.

The following commands are defined to implement the Removable Media feature set.

— MEDIA EJECT
— MEDIA LOCK
— MEDIA UNLOCK

The preferred sequence of events to use the Removable Media feature set is as follows:

a)

b)

feature set via the device signature in the Command Block registers.

removable media device and that the Removable Media feature set is supported.

Host system checks whether or not the device implements the PACKET Command

Host system issues the IDENTIFY DEVICE command and checks that the device is a
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c) Host system periodically issues MEDIA LOCK commands to determine if
— no media is present in the device (NM) - media is locked if present,
— a media change request has occurred (MCR).

4.12 Power-Up in Standby feature set

The optional Power-Up In Standby feature set allows devices to be powered-up into the
Standby power management state to minimize inrush current at power-up and to allow the
host to sequence the spin-up of devices. This optional feature set may be enabled or disabled
via the SET FEATURES command or may be enabled by use of a jumper or similar means, or
both. When enabled by a jumper, the feature set shall not be disabled via the SET

FEA :IURES command. The IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data indicates
whether this feature set is implemented and/or enabled.

The ¢nabling of this feature set shall be persistent after power-down and power-up. Whep this
featufe set is enabled, the device shall power-up into Standby.

A deyice may implement a SET FEATURES subcommand that notifies the’device to spin{up to
the Active state when the device has powered-up into Standby. If the device implementp this
SET FEATURES subcommand and power-up into Standby is enabled, the device shall remain
in Standby until the SET FEATURES subcommand is received¢if\the device implements this
SET [FEATURES subcommand, the fact that the feature is implemented is reported ip the
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE response.

If the|device
— implements the enable/disable power-up‘in Standby subcommand,
— power-up into Standby is enabled, and

— an IDENTIFY DEVICE or IDENTIEY2PACKET DEVICE is received while the device
is in Standby as a result of powering up into Standby,

the dpvice shall respond to the command@;and remain in Standby without spinning-up.

If the|device has IDENTIFY DEVICE.or IDENTIFY PACKET DEVICE data that requires ag¢cess
to the media, the device shall\set word 0 bit 2 to one to indicate that the responjse is
incomplete. At a minimum, word 0 and word 2 shall be correctly reported. The fieldg that
cannpt be provided shall be\filled with zeros. Once the full IDENTIFY DEVICE or IDENTIFY
PACKET DEVICE data has*been accessed, a full response shall be returned until the| next
powelr-down/power-up-sequence has taken place.

If thg device does not implement the SET FEATURES subcommand to spin-up the device
after power-up‘and power-up into Standby is enabled, the device shall spin-up upon recqgipt of
the fifst command that requires the device to access the media.

4.13 | Automatic Acoustic Management (AAM) feature set

The Automatic Acoustic Management feature set is an optional feature set that allows the host
to select an acoustic management level. The acoustic management level ranges from the
setting of 00h to FFh, although many levels are currently reserved (see Table 43). Device
performance and acoustic emanation may increase with increasing acoustic management
levels. The acoustic management levels may contain discrete bands. For example, a device
may implement one acoustic management method from level 80h to AOh, and a higher
performance, higher acoustic emanation method from level A1h to FEh.

The Automatic Acoustic Management feature set uses the following functions:

— a SET FEATURES subcommand to enable the Automatic Acoustic Management
feature set;

— A SET FEATURES subcommand to disable the Automatic Acoustic Management
feature set.
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The IDENTIFY DEVICE or IDENTIFY PACKET DEVICE data indicates if the Automatic
Acoustic Management feature set is supported, if the Automatic Acoustic Management feature
set is enabled, and the current automatic acoustic management level if the Automatic
Acoustic Management feature set is enabled.

4.14 48-bit Address feature set

The optional 48-bit Address feature set allows devices with capacities up to
281 474 976 710 655 sectors. This allows device capacity up to 144 115 188 075 855 360
bytes. In addition, the number of sectors that may be transferred by a single command are
increased by increasing the allowable sector count to 16 bits.

The [commands in the 48-bit Address feature set are prohibited from use for~d€vices
implj;nenting the PACKET Command feature set.

Comimnands unique to the 48-bit Address feature set are
— FLUSH CACHE EXT

— READ DMA EXT

— READ DMA QUEUED EXT

— READ MULTIPLE EXT

— READ NATIVE MAX ADDRESS EXT

— READ SECTOR(S) EXT

— READ VERIFY SECTOR(S) EXT

— SET MAX ADDRESS EXT

- WRITE DMA EXT

- WRITE DMA FUA EXT

— WRITE DMA QUEUED EXT

- WRITE DMA QUEUED FUA\EXT

— WRITE MULTIPLE EXT

— WRITE MULTIPLE.FUA EXT

— WRITE SECTOR(S) EXT

The W8-bit Address feature set operates in LBA only. Devices implementing the 48-bit
Address feature set shall also implement commands that use 28-bit addressing. 28-bit and

48-bif commands_may be intermixed. Support of the 48-bit Address feature set is indicated in
the IDENTIFY DEVICE response.

In a devicenimplementing the 48-bit Address feature set, the Features register, the Sector
Coun reglster the LBA Low reglster the LBA Mid reglster and the LBA High registgr are

A a C S p—cdntent
wrltten is placed into the most recently wr|tten Iocatlon and the prewous content of the
register is moved to previous content location. For example, when a 48-bit Address feature
set READ SECTOR(S) EXT command is written to the device Command register, the address
used by the command is as described in Table 5.
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Table 5 — 48-bit addresses

Register Most recently written Previous content
Features Reserved Reserved
Sector count Sector count (7:0) Sector count (15:8)
LBA Low LBA (7:0) LBA (31:24)
LBA Mid LBA (15:8) LBA (39:32)
LBA High LBA (23:16) LBA (47:40)
Device register Blits“7_ and 5 arle obslole‘te,l ttl1e I__BAIb_i‘t S,'la'n' be set to onel, the DEV bit Reserved
shattindicate-the-setecteddevice bits (3 arereserved

When a READ SECTOR(S) command utilizing 28-bit addressing is written to jthe device
Command register, the address used by the command is as described in Table 6. [Thus
commands utilizing 28-bit addressing still function as described in the command descriptions.

Table 6 — 28-bit addresses

Register Most recently written Previous content
Features na na
Sector Count Sector count (7:0) na
LBA Low LBA (7:0) na
LBA Mid LBA (15:8) na
LBA High LBA (23:16) na
Device register LBA . (27:24) na

The lhost may read the previous contentof the Features, Sector Count, LBA Low, LBA Mid,
and UBA High registers by first setting.the High Order Bit (HOB, bit 7) of the Device Control
regisfer to one and then reading the desired register. If HOB (bit 7) in the Device Control
regisfer is cleared to zero the hostreads the most recently written content when the regidter is
read.| A write to any CommandBlock register shall cause the device to clear the HOB ppit to
zero |n the Device Control register. The most recently written content always gets writter] by a
registier write regardless of-the state of HOB (bit 7) in the Device Control register.

Registers are written-and read as described in Clause 5.

The device shall.indicate support of the 48-bit Address feature set in the IDENTIFY DEVICE
respgnse. In(addition, IDENTIFY DEVICE data words 100 to 103 contain the maximum| user
LBA + 1 thatiis accessible by 48-bit addressable commands.

If thelvalue contained in IDENTIFY DEVICE data words 100 to 103 is equal to or lessl than
268 435 455, then the content of words 60 to 61 shall be as described in 4.2.2. If the value in
contained IDENTIFY DEVICE data words 100 to 103 is greater than 268 435 455, then the
maximum value in words 60 to 61 shall be 268,435,455. That is, if the device contains greater
than the capacity addressable with 28-bit commands, words 60 to 61 shall describe the
maximum capacity that can be addressed by 28-bit commands.

When the 48-bit Address feature set is implemented, the native maximum address is the
highest address accepted by the device in the factory default condition using a 48-bit Address
feature set command. The native maximum address is the value returned by a READ NATIVE
MAX ADDRESS EXT command. If the native maximum address of a device is equal to or less
than 268 435 455 a READ NATIVE MAX ADDRESS shall return the native maximum address.
If the native maximum address is greater than 268 435 455, a READ NATIVE MAX ADDRESS
command shall cause the device to return a maximum value of 268 435 454.
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When the 48-bit Address feature set is implemented, the SET MAX ADDRESS command shall
execute as described in 6.50.2. However, in addition to modifying the content of words 60 to
61, the new content of words 60 to 61 shall also be placed in words 100 to 103. When a SET
MAX ADDRESS EXT command is issued and the address requested is greater than
268 435 455 words 100 to 103 shall be modified to reflect the requested value but words 60
and 61 shall not be modified. When a SET MAX ADDRESS EXT command is issued and the
address requested is equal to or less than 268 435 455 words 100 to 103 shall be modified to
reflect the requested value and words 60 and 61 shall be modified as described in 6.50.2.8.

If a Host Protected Area has been created using the SET MAX ADDRESS command, all SET
MAX ADDRESS EXT commands shall result in command aborted until the Host Protected

Areaﬁm—mmﬁﬁmﬁﬁmm—mvalue
returmed by the READ NATIVE MAX ADDRESS command. If a Host Protected Area has|been

creatpd using the SET MAX ADDRESS EXT command, all SET MAX ADDRESS.commands
shall fresult in command aborted until the Host Protected Area is eliminated by uselof thg SET
MAX|ADDRESS EXT command with the address value returned by the READ, NATIVE|MAX
ADDRESS EXT command.

The WRITE DMA FUA EXT, WRITE DMA QUEUED FUA EXT, and WRITE MULTIPLE| FUA
EXT commands are unique in that regardless whether or not caching\is' enabled in the d¢vice,
the uper data shall be written to the media before ending status for\the command is repornted.

4.15 | Device Configuration Overlay feature set

The g¢ptional Device Configuration Overlay feature set allows a utility program to modify ome
of thg optional commands, modes, and feature sets that a device reports as supported In the
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE<command data as well as the capacity
reported.

Cominands unique to the Device Configuration Overlay feature set use a single command
copde and are differentiated from one another by the value placed in the Features redister.
These commands are:

— DEVICE CONFIGURATION FREEZE LOCK
— DEVICE CONFIGURATION IDENTIFY

— DEVICE CONFIGURATION RESTORE

— DEVICE CONFIGURATION SET.

The Device ConfigurationnOverlay feature set may affect words 60 to 61, 63, 82 to 88 ang 100
to 103 of the IDENTIRY DEVICE and IDENTIFY PACKET DEVICE command respopses.
Certdin bits in thesé words that indicate that a command, mode, capacity or feature et is
supported and enabled may be cleared by a DEVICE CONFIGURATION SET command. [For a
partigular command, mode, capacity or feature set, when a bit is cleared indicating that the
device does(not support the feature, the device shall not provide the feature. Alsq, the
maximum-capacity of the device may be reduced. Since a Host Protected Area may be |ost if
the qapacity of the device is reduced, when a Host Protected Area is set the DEVICE
CONEIGURATION SET command shall cause the device to return command aborted| The
address value returned by a READ NATIVE MAX ADDRESS or READ NATIVE MAX
ADDRESS EXT command is modified by the DEVICE CONFIGURATION SET command
modifying the maximum capacity of the device. If a DEVICE CONFIGURATION FREEZE
LOCK command has been issued since the device powered-up, the DEVICE
CONFIGURATION SET command shall cause the device to return command aborted. The
settings made by a DEVICE CONFIGURATION SET command are maintained over power-
down and power-up.

A DEVICE CONFIGURATION IDENTIFY command specifies the selectable commands,
modes, capacity and feature sets that the device is capable of supporting. After the execution
of a DEVICE CONFIGURATION SET command this information is no longer available from an
IDENTIFY DEVICE or IDENTIFY PACKET DEVICE command.
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A DEVICE CONFIGURATION RESTORE command disables an overlay that has been set by a
DEVICE CONFIGURATION SET command and returns the IDENTIFY DEVICE or IDENTIFY
PACKET DEVICE command data to that indicated by the DEVICE CONFIGURATION
IDENTIFY command. Since a Host Protected Area may be lost if the capacity of the device is
reduced, when a Host Protected Area is set the DEVICE CONFIGURATION RESTORE
command shall cause the device to return command aborted. If a DEVICE CONFIGURATION
FREEZE LOCK command has been issued since the device powered-up, the DEVICE
CONFIGURATION RESTORE command shall cause the device to return command aborted.

A DEVICE CONFIGURATION FREEZE LOCK command prevents accidental modification of
the state of the Device Configuration Overlay feature set. A device always powers-up with

config . EZE
LOCK command is executed, all DEVICE CONFIGURATION SET, DEVICE CONFIGUR?E ION
IDEN[TIFY and DEVICE CONFIGURATION RESTORE commands are aborted by the device
until [the device is powered-down and powered-up again. The freeze locked -state is not

affected by hardware or software reset.

Figure 7 and the text following the figure describe the operation of the Device Configuration
Overlay feature set.

DCOO0: Factory_config DCO1: DCO_locked

bwer-up with factory | DEVICE CONFIGURATION DEVICE.CONFIGURATION FREEZE LOCK

bnfiguration set FREEZE LOCK command DEVICE CONFIGURATION IDENTIFY,

- DCO0-DCO| —— | DEVICE CONFIGURATION RESTORE or
DEVICE CONFIGURATION SET command

Q U

DEVICE CONFIGURATION
RESTORE or Invalid DEVICE\"l _ hco1:DCO1
CONFIGURATION SET
command (see text)

— DCO0:DCOO0
DCO2: Reduced_config
Valid*BEVICE D m—
CONFIGURATION SET DEVICE CONFIGURATION
command (see text) FREEZE LOCK command
—— DCO0:DCO2 - DCO2:DCO1
Valid DEVICE DEVICE CONFIGURATION SET

or Invalid DEVICE
CONFIGURATION RESTORE
command (see text)

CONFIGURATION RESTORE
command (see text)

DCO2:DCO0 ——— DCO2:DCO2
Power-up withreduced \
configuration set )

Figure 7 — Device configuration overlay state diagram

DCOO0: Factory_config State: This state is entered when the device powers-up with the
factory configuration set or a valid DEVICE CONFIGURATION RESTORE command is

received.

When in this state, the device shall support all commands, modes, features sets, and the
capacity indicated by the response to a DEVICE CONFIGURATION IDENTIFY command.
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Transition DC0O0:DCO1: When a DEVICE CONFIGURATION FREEZE LOCK command is
received, the device shall return successful command completion and make a transition to the
DCO1: DCO_locked state.

Transition DCO0:DCO2: When a valid DEVICE CONFIGURATION SET command is received,
the device shall return successful command completion and make a transition to the DCO2:
Reduced_config state. See transition DCO0:DCOQO for the definition of conditions that make a
DEVICE CONFIGURATION SET command invalid. This transition is made even if the
configuration described by the DEVICE SET CONFIGURATION SET command is the same as
the factory configuration.

Tran§ition DCOO0:DCO0: When a DEVICE CONFIGURATION RESTORE commaTd is
receiyed, the device shall return command aborted and make a transition to theyBCOO:
Factgry_config state. When an invalid DEVICE CONFIGURATION SET commandris-recgived,
the device shall return command aborted and make a transition to the DCOO: Factory_gonfig
state] A DEVICE CONFIGURATION SET command is invalid ify/the DHEVICE

CONFIGURATION SET command requests:

a Host Protected Area has been established using the 'SET MAX ADDRESS
command,

— the elimination of support of a Multiword or Ultra-DMA mode if that mode is
currently selected or a higher numbered mode is currently selected,

— the elimination of support of the Host Protected Area feature set if a|Host
Protected Area has been established using a-SET MAX ADDRESS command,

— the elimination of support of the Power-upiin Standby feature set if the featufe set
has been enabled by a jumper,

— the elimination of support of the Security feature set if the feature set has |been
enabled,

— the elimination of support of the SMART feature set if bits (2:1) of word 7 ane not
cleared to zero or if the SMART feature set has been enabled by use df the
SMART ENABLE OPERATHONS command.

DCO{: DCO_locked State: This state is entered when a DEVICE CONFIGURAITION
RESTORE command is received-

When in this state,"\ all DEVICE CONFIGURATION FREEZE LOCK, DHVICE
CONFIGURATION IDENTIFY, DEVICE CONFIGURATION SET or DEVICE CONFIGURAITION
RESTORE commandsyshall return command abort and shall remain in the locked state.

Transition DCO1:DCO1: When a DEVICE CONFIGURATION FREEZE LOCK, DHVICE
CONFIGURATION IDENTIFY, DEVICE CONFIGURATION SET or DEVICE CONFIGURAITION
RESTORE ;eommand is received, the device shall return command aborted and mgke a
trans|tion to the DCO1: DCO_locked state.

DCO2: Reduced_config State: This state is entered when the device powers-up with a
reduced configuration set or a valid DEVICE CONFIGURATION SET command is received.

When in this state, the device shall support all commands, modes, features sets and the
capacity specified by the DEVICE CONFIGURATION SET command that caused this state to
be entered.

Transition DCO2:DCO1: When a DEVICE CONFIGURATION FREEZE LOCK command is
received, the device shall return successful command completion and make a transition to the
DCO1: DCO_locked state.

Transition DCO2:DCO0: When a valid DEVICE CONFIGURATION RESTORE command is
received, the device shall return successful command completion and make a transition to the
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DCOO: Factory_config state. See transition DCO2:DCO2 for the definition of conditions that
make a DEVICE CONFIGURATION RESTORE command invalid.

Transition DC0O2:DC0O2: When a DEVICE CONFIGURATION SET command is received, the
device shall return command aborted and make a transition to the DCO2: Reduced_config
state. When an invalid DEVICE CONFIGURATION RESTORE command is received, the
device shall return command aborted and make a transition to the DCO2: Reduced_config
state. A DEVICE CONFIGURATION RESTORE command is invalid if a Host Protected Area
has been established using the SET MAX ADDRESS command.

4.16

Media Card Pass Through Command feature set

The |
A de
or m

ice implementing the Media Card Pass Through Command feature set is a bridge t
bre types of media card storage devices. The bridge device responds, to“the

command set as described in 4.3.2 and to the commands included in this feature set.

Use ¢

The
D3h,

f the Media Card Pass Through Command feature set is prohibited.for PACKET de

Media Card Pass Through Command feature set uses the command codes D1h,
and D4h and bits in word 84 and word 87 of the IDENFRIEY DEVICE response

command codes D2h through D4h are reserved for the Media_Card Pass Through Com

featu
This

re set if this feature set is enabled by the CHECK MEDIA"CARD TYPE command (
feature set embeds small-format flash memory (Card commands inside the

commands. The adapter’s firmware passes the embedded memory card’s command {

mem
set re
type
proce
supp

The d

The (
featu

disa
Thro
Powse
featu

bry card as is from the ATA command. The Media/Card Pass Through Command fe

ledia Card Pass Through commands are implemented by a Media Pass Through deLvice.

D one
same

ices.

D2h,
The
mand
D1h).
ATA
D the
ature

of memory card commands. It also reduces the adapter’'s firmware overhe
ssing them. As new memory cards types are defined in the market, they can
brted within this one feature.
ommands unique to the Media CardPass Through Command feature set are:

— CHECK MEDIA CARD TYPRE

— Command codes D2h\through D4h

CHECK MEDIA CARD. TYPE command returns the supporting status of the device t
e set. It also enables and disables the device from running the Media Card

led, the command’codes D2h through D4h shall not be interpreted as Media Card

Thro%:gh Command feature set. When the Media Card Pass Through Command feature

r-on, hardware or software reset shall disable the Media Card Pass Through Com
re set.

The
Medi

efinjtions of the commands D2h-D4h are media card type dependent. Table 7 lisf

duces the number of commands required forthis feature set regardless of the num}er or

d in
Il be

b this
Pass
set is
Pass

gh Commarnyd, -feature set commands and the device shall return command abgrted.

mand

s the

card f\leDQ and their associated reference document:

Table 7 — Media Card type references

Media card type Reference document

SD card SD Card ATA Command Extension (SDA 3C)

Smart media Smart Media ATA Command Extension (SSFDC Forum)
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4.17 Streaming feature set
4.17.1 General

The Streaming feature set is an optional feature set that allows a host to request delivery of
data from a contiguous logical block address range within an allotted time. This places a
priority on time to access the data rather than the integrity of the data. Streaming feature set
commands only support 48-bit addressing.

A device that implements the Streaming feature set shall implement the following minimum

set of commands:
CONEIGURE-STREAM

— READ STREAM EXT

— WRITE STREAM EXT

— READ STREAM DMA EXT

— WRITE STREAM DMA EXT

— READ LOG EXT

— WRITE LOG EXT

Suppprt of the Streaming feature set is indicated in IDENTIFY DEVICE data word 84 bit 4.

NOTE| PIO versions of these commands limit the transfer rate (16.6 MB/s), provide no CRC protection and limit
status|reporting as compared to a DMA implementation.

4.17.2 Streaming commands
4.17.2.1 General

The ptreaming commands are defined to ‘be time critical data transfers rather thap the
standard data integrity critical commands:* Each command shall be completed within thg time
specified in the CONFIGURE STREAM command or in the streaming command itself in jorder
to ensure the stream requirements) of the AV type application. The device may exgcute
background tasks as long as thetREAD STREAM and WRITE STREAM command exegution
time |imits are still met.

Using the CONFIGUREWNSTREAM command, the host may define the various s{ream
propgrties including thieydefault Command Completion Time Limit (CCTL) to assist the device
in sdtting up its caching for best performance. If the host does not use a CONFIGURE
STREAM command, the device shall use the CCTL specified in each streaming command,
and tfhe time limit is effective for one time only. If the CCTL is not set by a CONFIGURE
STREAM cemrmand, the operation of a streaming command with a zero CCTL is device
vendor spegific. If Stream ID is not set by a CONFIGURE STREAM command, the device
shall|opetate according to the Stream ID set by the streaming command. The operation is
devicle_véndar specific

The streaming commands may access any user LBA on a device. These commands may be
interspersed with non-streaming commands, but there may be an impact on performance due
to the unknown time required to complete the non-streaming commands.

The streaming commands should be issued using a specified minimum number of sectors
transferred per command, as specified in word 95 of the IDENTIFY DEVICE response. The
transfer length of a request should be a multiple of the minimum number of sectors per
transfer.

The host provided numeric stream identifier, Stream ID, may be used by the device to
configure its resources to support the streaming requirements of the AV content. One Stream
ID may be configured for each read and write operation with different command completion
time limits by each CONFIGURE STREAM command.
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4.17.2.2 Urgent bit

The Urgent bit in the READ STREAM and WRITE STREAM commands specifies that the
command should be completed in the minimum possible time by the device and shall be
completed within the specified Command Completion Time Limit.

4.17.2.3 Flush to Disk bit

The Flush to Disk bit in the WRITE STREAM command specifies that all data for the specified
stream shall be flushed to the media before posting command completion. If a host requests
flushes at times other than the end of each Allocation Unit, streaming performance may be
degrgded he—S ATURES command-to-snableldisable ing-shall not affect caching

4.17.2.4 Not Sequential bit

The Not Sequential bit specifies that the next read stream command with the-same Stream ID
may [nhot be sequential in LBA space. This information helps the device, with pre-fetching
decisfons.

4.17.2.5 Read Continuous bit

If thg Read Continuous bit is set to one for the command{)the device shall transfar the
requgsted amount of data to the host within the CommandxCompletion Time Limit even|if an
error|occurs. The data sent to the host by the device in an efror condition is vendor specific.

4.17.2.6 Write Continuous bit

If the Write Continuous bit is set to one for thescommand and an error is encountered, the
device shall complete the request without \posting an error. If an error cannot be resplved
within the Command Completion Time Limit, the erroneous section on the media may be
unchanged or may contain undefined data. A future read of this area may not report an prror,
even|though the data is erroneous.

4.17.2.7 Handle Streaming Error bit

The Handle Streaming Error'bit specifies to the device that this command starts at the LBA of
a redently reported errofi\section, so the device may attempt to continue its correspopding
error|recovery sequence-where it left off earlier. This mechanism allows the host to schedule
error|recovery and defect management for content critical data.

4.17.3 Streaming logs

The Ptreaming Data Transfer feature set requires two error logs and one performance log.
Thesg logs are accessed via the READ LOG EXT command. The information included in the
error IQ&MM&WW ' i intai hese

error logs are 512 bytes in length and retain the last 31 errors that occurred during any
Streaming Data transfer.

The Streaming Performance log provides specific drive performance characteristics to the
host that allows for calculating of streaming performance values. The contents of the
Streaming Performance Parameters Log may be affected by the host issuing a SET
FEATURES subcommand 42h, C2h, or 43h (Automatic Acoustic Management and Typical
Host Interface Sector Time). The host should base its calculations on the larger of its Typical
Host Interface Sector Time and the device reported Sector Time values, and on the sum of
the device reported Access Time values and any additional latency that only the host is aware
of (host command overhead, etc).
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4.18 General Purpose Logging feature set

The General Purpose Logging feature set provides a mechanism for accessing logs in a
device. These logs are associated with specific feature sets such as SMART. Support of the
individual logs is determined by support of the associated feature set. If the device supports a
particular feature set, support for any associated log(s) is mandatory.

Support for the General Purpose Logging feature set shall not be disabled. If the feature set
associated with a requested log is disabled, the device shall return command abort.

If the General Purpose Logging feature set is implemented, the following commands shall be
supp rted-

— READ LOG EXT
— WRITE LOG EXT.

4.19 | Overlapped feature set

Serial implementations of ATA have different requirements (see Clause 5);

The pptional Overlap feature set allows devices that require eXtended command time to
perform a bus release so that the other device on the bus may be used. To perform &a bus
releape the device shall clear both DRQ and BSY to zero. When selecting the other device
during overlapped operations, the host shall disable assertion”of INTRQ via the nlEN bit on
the clrrently selected device before writing the Device register to select the other devic¢ and
then may re-enable interrupts.

The gnly commands that may be overlapped are:

— NOP (with a subcommand code othekthan 00h)
- PACKET

- READ DMA QUEUED

— READ DMA QUEUED EXT.

— SERVICE

- WRITE DMA QUEUED

— WRITE DMA QUEUYED EXT

— WRITE DMASQUEUED FUA EXT.

For the PACKET command, overlap is specified by the OVL bit in the Features register when
the PACKET command is issued.

If the] devieexsupports PACKET command overlap, the OVL bit is set to one in the Fedtures
regisier,and the Release interrupt has been enabled via the SET FEATURES command) then
the d|evice shall perform a bus release when the command packet has been received| This
allows the host to select the other device 10 execuie commands. VWhen the device is ready to
continue the command, the device sets SERV to one, and asserts INTRQ if selected and nlEN
is cleared to zero. The host then issues the SERVICE command to continue the execution of
the command.

If the device supports PACKET command overlap, the OVL bit is set to one in the Features
register and the Release interrupt has been disabled via the SET FEATURES command, then
the device may or may not perform a bus release. If the device is ready to complete execution
of the command, the device may complete the command immediately as described in the non-
overlap case. If the device is not ready to complete execution of the command, the device
may perform a bus release and complete the command as described in the previous
paragraph.

For the READ DMA QUEUED and WRITE DMA QUEUED commands, the device may or may
not perform a bus release. If the device is ready to complete execution of the command, the
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device may complete the command immediately. If the device is not ready to complete
execution of the command, the device may perform a bus release and complete the command
via a service request.

If a device has an outstanding command that has been released, the device can only indicate
that service is required when the device is selected. This implies that the host has to poll each
device to determine if a device is requesting service. The polling can be performed at the host
either by hardware or by a software routine. The latter implies a considerable host processor
overhead. Hardware polling is initiated by the NOP Auto Poll command.

The NOP Poll command is a host adapter function and is ignored by the device. The host
softwjare can test for the support of this feature by issuing the NOP Auto Poll subcommand
and examining the Status register. If the host adapter does not support this featurg, the
respgnse received by the host will be from the device with the ERR bit set to oney\P thg host
adapter does support the command, the response will be from the host adaptenwith the] ERR
bit cleared to zero. The only action taken by a device supporting the Overlapped feature set
will be to return the error indication in the Status register and to not abarthany outstanding
commands.

When this command is received, the user data shall be written to the 'device media beforle the
command ending status is reported regardless of the state of any write cache or quepe. A
queug shall not be aborted.

4.20 | Queued feature set

The Queued feature set allows the host to issue coneurrent commands to the same dgvice.
The Queued feature set is optional if the Overlap.feature set is supported. Only commands
incluged in the Overlapped feature set may be queued. The queue contains all commands for
which command acceptance has occurred but,command completion has not occurred| If a
queug exists when a non-queued command\is received, the non-queued command shall be
command aborted and the commands inithe queue shall be discarded. The ending gtatus
shall be command aborted and the resulis are indeterminate.

The maximum queue depth supported by a device shall be indicated in word 75 df the
IDENTIFY DEVICE or IDENTIEY_.PACKET DEVICE response.

A queued command shall have a Tag provided by the host in the Sector Count register to
uniquely identify the command. When the device restores register parameters during the
exectlition of the SERVICE command, this Tag shall be restored so that the host may identify
the cpmmand for which status is being presented. A Tag value may be any value betwg¢en 0
and 31, regardless of the queue depth supported. If a queued command is issued with a Tag
valug that is (dentical to the Tag value for a command already in the queue, the entire queue
shall|be aborted including the new command. The ending status shall be command ablorted
and thesresults are indeterminate. If any error occurs, the command queue shall be abortgd.

When the device is ready to continue the processing of a bus released command and BSY
and DRQ are both cleared to zero, the device requests service by setting SERV to one,
setting a pending interrupt and setting Interrupt Pending if selected and if nlEN is cleared to
zero. SERV shall remain set until all commands ready for service have been serviced. A read
of the Status register or a write of the Command register shall clear the Interrupt Pending.

When the device is ready to continue the processing of a bus released command and BSY or
DRQ is set to one (i.e., the device is processing another command on the bus), the device
requests service by setting SERV to one. SERV shall remain set until all commands ready for
service have been serviced. At command completion of the current command processing (i.e.,
when both BSY and DRQ are cleared to zero), the device shall process Interrupt Pending and
INTRQ per the protocol for the command being completed. No additional INTRQ assertion
shall occur due to other commands ready for service until after the device’s SERV bit has
been cleared to zero.
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When the device receives a new command while queued commands are ready for service, the
device shall execute the new command and process Interrupt Pending and INTRQ per the
protocol for the new command. If the queued commands ready for service still exist at
command completion of this command, SERV remains set to one but no additional INTRQ
assertion shall occur due to commands ready for service.

When queuing commands, the host shall disable INTRQ assertion via the nlEN bit before
writing a new command to the Command register and may re-enable INTRQ assertion after
writing the command. When reading status at command completion of a command, the host
shall check the SERV bit since the SERV bit may be set because the device is ready for
service associated with another command. The host receives no additional INTRQ assertion

to ind
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Long physical sector feature set for non-packet devices

purpose of the long physical sector feature set is to allow increased-media f
ency. During write operations devices calculate and error correction code;”ECC and
CC on the media following the data. ECC encoding is more efficient ‘when used o
[ amount of data.

bng physical sector feature set allows a device to be formatted“so that there are mu

logical sectors per physical sector on the media. Each physical\sector has an ECC field
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5

'—12

512

1) Conventional Logical Sector Format: 512 Bytes Per LBA Address

512 i

512

512

512

=512 —

=512 —

LBAO

LBA 1

LBA 2

LBA 3

LBA 4

LBA S

LBA 6

LBA 8

’—524B—|—524B i 524 B i

2) Long Logical Sector Format Example: 524 Bytes Per LBA Address

524 B i 524 B—|— 524 B—|— 524 B—(

LBA O LBA 1 LBA 2 LBA 3 LBA 4 LBA 5 LBA 6
3) Long Physical Sector Format Example: 512 Bytes Per LBA Address,
2pD48 Bytes Per Physical Sector
—312 512 512 512 512 512 512 512 —
BAO | LBA1 | LBA2 | LBA3 | LBA4 | LBAS5 | LBAG6 | LBA'S

o |-

hysical Sector 0

Physical Sector 1

4) Long Logical and Long Physical Sector Format Example{ 524 Bytes Per
LBA Address, 2096 Bytes Per Physical Sector

—p24 B—1—524 B 524 B 524 B 524 B&1— 524 B—— 524 B—
LBA O LBA 1 LBA 2 LBA 3 LBAA4 LBA 5 LBA 6
Physical Sector 0 Physical Sector 1

4.22

The 1
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secto
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Figure 8 — Long Logical and long Physical Sector Example

Long logical Sector feature set for non-packet devices

ibed by IDENTIFY DEVICE data words 117 to 118.

cations that use 256 word logical sectors, e.g. desktop and laptop system.

urpose of the long logical sector feature set is to allow additional data words per S
rver applications- Sectors with 520 or 528 bytes are typical. Devices with long Iq
rs set IDENTIFY-BEVICE data word 106 bit 13 to 1. The Long Logical Sector len

es thatimplement the Long Logical Sector feature set are not backward compatible

ector
gical
gth is

with
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Table 8 — Long logical sector function

Command

Words per sector transferred

CFA ERASE SECTORS

CFA REQUEST EXTENDED ERROR CODE

CFA TRANSLATE SECTOR

IDENTIFY DEVICE data words 117 to 118

CFA WRITE MULTIPLE WITHOUT ERASE

IDENTIFY DEVICE data words 117 to 118

CFA WRITE SECTORS WITHOUT ERASE

CHECK MEDIA CARD TYPE

CHECK POWER MODE

CONFIGURE STREAM

DEVICE CONFIGURATION

DEVICE RESET

DOWNLOAD MICROCODE

EXECUTE DEVICE DIAGNOSTIC

FLUSH CACHE

FLUSH CACHE EXT

GET MEDIA STATUS

IDENTIFY DEVICE

IDENTIFY PACKET DEVICE

IDLE

IDLE IMMEDIATE

MEDIA EJECT

MEDIA LOCK

MEDIA UNLOCK

NOP

PACKET

READ BUFFER

256

READ\,DMA

IDENTIFY DEVICE data words 117 to 118

READ'DMA EXT

IDENTIFY DEVICE data words 117 to 118§

READ DMA QUEUED

IDENTIFY DEVICE data words 117 to 118

READ DMA QUEUED EXT

IDENTIFY DEVICE data words 117 to 118

READ LOG EXT

256

READ MULTIPLE

IDENTIFY DEVICE data words 117 to 118§

READ MULTIPLE EXT

IDENTIFY DEVICE data words 117 to 118

READ NATIVE MAX ADDRESS

READ NATIVE MAX ADDRESS EXT

READ SECTOR(S)

IDENTIFY DEVICE data words 117 to 118

READ SECTOR(S) EXT

IDENTIFY DEVICE data words 117 to 118

READ STREAM DMA EXT

IDENTIFY DEVICE data words 117 to 118

READ STREAM EXT

IDENTIFY DEVICE data words 117 to 118

READ VERIFY SECTOR(S)

IDENTIFY DEVICE data words 117 to 118

READ VERIFY SECTOR(S) EXT

SECURITY DISABLE PASSWORD

256

SECURITY ERASE PREPARE
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Command Words per sector transferred
SECURITY ERASE UNIT 256
SECURITY FREEZE LOCK -
SECURITY SET PASSWORD 256
SECURITY UNLOCK 256
SEEK -
SERVICE -
SET FEATURES -
SET MAX SET PASSWORD 296
SET MAX LOCK -
SET MAX FREEZE LOCK -
SET MAX UNLOCK 256
SET MAX ADDRESS -
SET MAX ADDRESS EXT -
SET MULTIPLE MODE -
SLEEP -
SMART DISABLE OPERATIONS -
SMART ENABLE/DISABLE AUTOSAVE -
SMART ENABLE OPERATIONS -
SMART EXECUTE OFF-LINE IMMEDIATE -
SMART READ DATA 256
SMART READ LOG 256
SMART RETURN STATUS -
SMART WRITE LOG 256
STANDBY -
STANDBY IMMEDIATE -
WRITE BURFER 256
WRITE.DMA IDENTIFY DEVICE data words 117 to 118§
WRITE DMA EXT IDENTIFY DEVICE data word 117
WRITE DMA QUEUED IDENTIFY DEVICE data word 117
WRITE DMA QUEUED EXT IDENTIFY DEVICE data word 117
WRITE LOG EXT 256
WRITE MULTIPLE IDENTIFY DEVICE data word 117
WRITE MULTIPLE EXT IDENTIEY DEVICE dataword 117
(continued)
WRITE SECTOR(S) IDENTIFY DEVICE data word 117
WRITE SECTOR(S) EXT IDENTIFY DEVICE data word 117
WRITE STREAM DMA EXT IDENTIFY DEVICE data word 117
WRITE STREAM EXT IDENTIFY DEVICE data word 117

Table 8 describes the command behavior of drives that have been manufactured with long
logical sectors. Data transfer commands transfer either the long logical sector length or 256
words depending on the command. For example, Read and Write Extended commands
transfer data in long logical sectors while READ LOG EXT and WRITE LOG EXT commands
transfer 256 words per sector, regardless of the logical sector length. Figure 8 example 2
shows a diagram of a device formatted with long logical sectors.
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4.23 Devices implementing the Long Physical Sector Feature Set and the Long Logical

Feature Sector Set

The long physical sector feature set and the long logical sector feature set are not exclusive.
Figure 8, example 4 illustrates a device implementing both the Long Physical Sector and Long

Logical Sector feature sets.

5 1/O register descriptions

5.1 Overview

Refer
paral
Somg

. Table 9 identifies these registers for both devices that implement ahd d¢ not
ment the PACKET command feature set.

register bits (e.g.

implgmentation (see ISO/IEC 24739-3).

Table 9 — 1/O registers

ences to parallel implementation bus signals (e.g. DMACK, DMARQj etc) apply only to
el implementations. See ISO/IEC 24739-3 for additional information<on serial projocol.
nlEN, SRST, etc.) have different requirements in the gerial

Redisters used by devices not implementing the

PACKET command feature set

Registers used by devices implementing the
PACKET command feature set

Command Block registers

Command Block registers

When read When written When read When written
Data Data Data Data
Error Features Error Features

Sector count

Sector count

Interrupt reason

Sector count

LBA Low LBA low LBA Low LBA Low
LBA Mid LBA Mid Byte Count Low Byte Count Loy

LBA High LBA High Byte Count High Byte Count High
Device Device Device select Device select
Status Command Status Command

Iternate Status

Device Control

Alternate Status

Device Contro

Each

e D
e A

register description in the following subclauses contain the following format:

rection specifies if the register is read/write, read only, or write only from the host.

Ccess restrictions specifies when the register may be accessed.

o Effect specifies the effect of accessing the register.

e Functional description describes the function of the register.

e Field/bit description describes the content of the register.

5.2 Alternate Status register

5.2.1

Direction

This register is read only. If this address is written to by the host, the Device Control register

is wri

tten.
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Access restrictions

When the BSY bit is set to one, the other bits in this register shall not be used. The contents
of this register are not valid while the device is in Sleep mode.

5.2.3

Read

5.2.4

Effect

ing this register shall not clear a pending interrupt.

Functional description

This

Hy g 4lo H 4 ' dlo Qiod H H lo o I Y | 1
CUISITT LUTTLATTS TITTC Saltic TihuTTiTativulT do T olatllus TTYUISITT 1T TS CUTTTTTITart DIUUN

See $.14 for definitions of the bits in this register.

5.3
5.3.1

This

5.3.2

Command register
Direction

egister is write only. If this address is read by the host, the Status register is read.

Access restrictions

For qll commands except DEVICE RESET, this register shall only be written when BS

DRQ
set t

are both cleared to zero and DMACK- is not asserted. If written when BSY or D}
b one, the results of writing the Command register are indeterminate except fg

DEVICE RESET command. For a device in the Sleep mode, writing of the Command re

shall

be ignored except for writing of the DEVICE RESET command to a device

implgments the PACKET Command feature set.

5.3.3

Effect

Cominand processing begins when this register is written. The content of the Command

regis
regis

5.3.4

This

ers become parameters of the command when this register is written. Writing
er clears any pending interrupt condition.

Functional description

register contain§ the command code being sent to the device. Command exeq

beginls immediately ‘after this register is written. The executable commands and the com

code

5.3.5

5 for each command are summarized in Tables A.1 to A.3.

Field/bit description

and
RQ is
r the
jister
that

Block
this

ution
mand

7 6 5 4 3 2 1 0

Command code

5.4 Data port

5.4.1

Direction

This port is read/write.

5.4.2

Access restrictions

This port shall be accessed for host DMA data transfers only when DMACK- and DMARQ are
asserted.
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5.4.3 Effect

DMA data-out transfers are processed by a series of writes to this port, each write transferring
the data that follows the previous write. DMA data-in transfers are processed by a series of
reads to this port, each read transferring the data that follows the previous read. The results
of a read during a DMA out or a write during a DMA in are indeterminate.

5.4.4 Functional description

The data port is 16-bits in width.

5.4.5Field/bitdescription

15 14 13 12 11 10 9 8

Data(15:8)

7 6 5 4 3 2 1 0

Data(7:0)

5.5 Pata register
5.5.1| Direction

This fegister is read/write.

5.5.2| Access restrictions

This fegister shall be accessed for host PIO data’transfer only when DRQ is set to on¢ and
DMACK- is not asserted. The contents of thi§sregister are not valid while a device is in the
Sleep) mode.

5.5.3| Effect

PIO data-out transfers are processed by a series of writes to this register, each |write
transferring the data that followssthe previous write. PIO data-in transfers are processed by a
seriep of reads to this register;*each read transferring the data that follows the previous [read.
The nesults of a read during.a PIO out or a write during a PIO in are indeterminate.

5.5.4| Functional description

The dlata registeriis 16 bits wide. When a CFA device is in 8-bit PIO data transfer modg this
regisfer is 8 bits*wide using only DD7 to DDO.

5.5.5| Field/bit description

15 14 13 12 11 10 9 8
Data (15:8)

7 6 5 4 3 2 1 0
Data (7:0)

5.6 Device register
5.6.1 Direction

This register is read/write.
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5.6.2 Access restrictions

This register shall be written only when both BSY and DRQ are cleared to zero and DMACK-
is not asserted. The contents of this register are valid only when BSY is cleared to zero. If this
register is written when BSY or DRQ is set to one, the result is indeterminate. For devices not
implementing the PACKET Command feature set, the contents of this register are not valid
while a device is in the Sleep mode. For devices implementing the PACKET Command feature
set, the contents of this register are valid while the device is in Sleep mode.

5.6.3 Effect

The D
by the de
Comimand register is written.

s—regis S\ by-the-host-orthe-signatures set
this register become

a command parameter when the

5.6.4| Functional description

Bit 4f DEV, in this register selects the device. Other bits in this redister are command
dependent (see Clause 6).
5.6.5| Field/bit description

7 6 5 4
Obsolete # Obsolete DEV # # # #

w
N
-
o

— Obsolete - These bits are obsolete.

NOTE Some hosts set these bits to one. Devices shall ignore these bits.
— # - The content of these bits is command dependent (see Clause 6).
— DEV - Device select. Cleared to:zero selects Device 0. Set to one selects Deyice 1.

5.7 Pevice control register
5.7.1| Direction

This fegister is write only. If this’address is read by the host, the Alternate Status register is
read.

5.7.2| Access restrictions

This fegister shalltenly be written when DMACK- is not asserted.

5.7.3| Effectiveness

The gontent of this register shall take effect when written.

5.7.4 Functional description

This register allows a host to software reset attached devices and to enable or disable the
assertion of the INTRQ signal by a selected device. When the Device Control register is
written, both devices respond to the write regardless of which device is selected. When the
SRST bit is set to one, both devices shall perform the software reset protocol. The device
shall respond to the SRST bit when in the SLEEP mode.

5.7.5 Field/bit description

HOB r r r r SRST nlEN 0
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— HOB (high order byte) is defined by the 48-bit Address feature set (see 4.1
write to any Command Block register shall clear the HOB bit to zero.

— Bits (6:3) are reserved.
— SRST is the host software reset bit (see Clause 11).
— nlEN is the enable bit for the device assertion of INTRQ to the host. Whe

4). A

n the

nlEN bit is cleared to zero, and the device is selected, INTRQ shall be enabled
through a tri-state buffer and shall be asserted or negated by the device as
appropriate. When the nlEN bit is set to one or the device is not selected, the

device shall release the INTRQ signal.

— Bit 0 shall be cleared to zero.

5.8
5.8.1

This
writtg

5.8.2

Error register
Direction

register is read only. If this address is written to by the host, the Eé€atures regis|
n.

Access restrictions

ter is

The ¢ontents of this register shall be valid when BSY and DRQ(ane cleared to zero and ¢ither
ERR|or SE is set to one. The contents of this register shall be valid upon completipn of
powelr-on, or after a hardware or software reset or after comimand completion of an EXECUTE
DEVICE DIAGNOSTICS or DEVICE RESET command/The contents of this register ane not
valid |while a device is in the Sleep mode.
5.8.3| Effect
Nong|.
5.8.4| Functional description
At cpmmand completion of anyxgommand except EXECUTE DEVICE DIAGNOSTIC or
DEVICE RESET, the contents ofithis register are valid when the ERR bit is set to one in the
Status register.
Following a power-on, a:hardware or software reset (see Clause 11), or command completion
of arl EXECUTE DEVICE DIAGNOSTIC or DEVICE RESET command (see Clause 6) this
regisfer contains a _diagnostic code.
5.8.5| Field/bit,description

7 6 5 4 3 2 1 0

# # # # # ABRT # #

— Bit2 ABRT (command aborted) is set to one to indicate the requested command
has been command aborted because the command code or a command parameter
is invalid, the command is not supported, a prerequisite for the command has not

been met, or some other error has occurred.

— # The content of this bit is command dependent (see Clause 6).

5.9 Features register

5.9.1

Direction

This register is write only. If this address is read by the host, the Error register is read.
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Access restrictions

This register shall be written only when BSY and DRQ equal zero and DMACK- is not
asserted. If this register is written when BSY or DRQ is set to one, the result is indeterminate.

5.9.3

Effect

The content of this register becomes a command parameter when the Command register is
written.

5.9.4 Functional description

The gontent of this register is command dependent (see Clause 6).

5.10
5.10.

This

5.10.

This
is no
zero.

LBA High/Byte Count High register
I Direction

egister is read/write.

P Access restrictions

register shall be written only when both BSY and DRQ are cleared to zero and DM
asserted. The contents of this register are valid only when BSY and DRQ are cleal
If this register is written when BSY or DRQ is set to, one, the result is indeterminate

contgnts of this register are not valid while a device is¢in'the Sleep mode.

\NCK-
ed to
. The

5.10.3 Effect

The ¢ontent of this register becomes a comniand parameter when the Command regisfer is
writtgn.

5.10.4 Functional description

The |content of this register jist~command dependent (see Clause 6). For devices
implgmenting the PACKET comimand feature set, this register is called the LBA High red

For

evices implementing the/PACKET command feature set, this register is called the

Count High register.

5.11
5.11.

This

5.11.

LBA Low register
I Direction

egisteris read/write.

5 not
ister.
Byte

b 4 tricti

This register shall be written only when both BSY and DRQ are cleared to zero and DMACK-
is not asserted. The contents of this register are valid only when both BSY and DRQ are
cleared to zero. If this register is written when BSY or DRQ is set to one, the result is
indeterminate. The contents of this register are not valid while a device is in the Sleep mode.

5.11.3 Effect

The content of this register becomes a command parameter when the Command register is
written.

5.11.4 Functional description

The content of this register is command dependent (see Clause 6).
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5.12 LBA Mid/Byte Count Low register
5.12.1 Direction

This register is read/write.

5.12.2 Access restrictions

This register shall be written only when both BSY and DRQ are cleared to zero and DMACK-
is not asserted. The contents of this register are valid only when BSY and DRQ are cleared to
zero. If this register is written when BSY or DRQ is set to one, the result is indeterminate. The
contents of this register are not valid while a device is in the lepln maode

5.12.B Effect

The ¢ontent of this register becomes a command parameter when the Command register is
writtgn.

5.12.4 Functional description

The [content of this register is command dependent (see Clause 6). For devices not
implgmenting the PACKET command feature set, this register is ¢called the LBA Mid redister.
For devices implementing the PACKET command feature set,~this register is called the| Byte
Countt Low register.

5.13 | Sector Count/Interrupt Reason register
5.13.1 Direction

This fegister is read/write.

5.13.2 Access restrictions

This fegister shall be written only when both BSY and DRQ are cleared to zero and DMACK-
is not asserted. The contents of_this register are valid only when both BSY and DRQ are
cleargd to zero. If this register’is written when BSY or DRQ is set to one, the result is
indeterminate. The contents'ofi this register are not valid while a device is in the Sleep mgde.

5.13.B Effect

The ¢ontent of this _register becomes a command parameter when the Command regisfer is
writtgn.

5.13.4 Functional description

The |content of this register is command dependent (see Clause 6). For devices not
implementing the PACKET command feature set, this register is called the Sector Count
register. For devices implementing the PACKET command feature set, this register is called
the Interrupt Reason register.

5.14 Status register
5.14.1 Direction

This register is read only. If this address is written to by the host, the Command register is
written.

5.14.2 Access restrictions

The contents of this register, except for BSY, shall be ignored when BSY is set to one. The
contents of this register are not valid while a device is in the Sleep mode.
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5.14.3 Effect

09(E)

Reading this register when an interrupt is pending causes the Interrupt Pending to be cleared
(see Clause 8). The host should not read the Status register when an interrupt is expected as
this may clear the Interrupt Pending before the INTRQ can be recognized by the host.

5.14.4 Functional description

This register contains the device status. The contents of this register are updated to reflect

the ¢

urrent state of the device.

5.14.p—Fietd/bitdescription

5.14..1 General

7 6 5 4 3 2 1 0

BSY DRDY DF/SE # DRQ Obsolete | Obsolete | ERR/

CHK

5.14.5.2 BSY (Busy)

BSY
regis
com

s set to one to indicate that the device is busy. After the host/has written the Com
er the device shall have either the BSY bit set to one, or-the DRQ bit set to one

mand
until

and completion or the device has performed a bus releasefor an overlapped command.

The BSY bit shall be set to one by the device only when ong of the following events occu

e after either the negation of RESET- or the setting of the SRST bit to one in the D
Cpntrol register;

e after writing the Command register if the DRQ bit is not set to one;

e between blocks of a data transfer during 1O data-in commands before the DRQ
cleared to zero;

e alfter the transfer of a data block during PIO data-out commands before the DRQ

Cc

e d
b

lleared to zero;

yiring the data transfer of DMA“commands either the BSY bit, the DRQ bit, or both
¢ set to one;

e alfter the command packetis received during the execution of a PACKET command.

bging set to one is not'eertain.

When BSY is set.to.one, the device has control of the Command Block Registers and:

a write~to 'a Command Block register by the host shall cause indeterminate beh
exceptfor writing DEVICE RESET command;

a,read from a Command Block register by the host may yield invalid contents e
for the BSY bit itself.

[S:

levice

bit is

bit is

shall

DTE The BSY bit may\be set to one and then cleared to zero so quickly, that host detection of the HSY bit

avior

xcept

The BSY bit shall be cleared to zero by the device:

1
2
3
4

) after setting DRQ to one to indicate the device is ready to transfer data;
) at command completion;

) upon releasing the bus for an overlapped command;

)

when the device is ready to accept commands that do not require DRDY dur
power-on, hardware or software reset.

ing a

When BSY is cleared to zero, the host has control of the Command Block registers, the
device shall:

1
2
3

) not set DRQ to one;
) not change ERR bit;
) not change the content of any other Command Block register;
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4) set the SERV bit to one when ready to continue an overlapped command that has

been bus released.

5) clear the DSC bit to zero when an action that uses this bit is completed.

5.14.

5.3 DRDY (Device ready)

The DRDY bit shall be cleared to zero by the device

1) when power-on, hardware or software reset or DEVICE RESET or EXECUTE DEVICE
DIAGNOSTIC commands for devices implementing the PACKET command feature set.

When the DRDY bit is cleared to zero, the device shall accept and attempt to execute

comn

The [
1

Wher

5.14.5.4 DF/SE (Device Fault/Stream Error)

Devid
any ¢
error

Stregming Command feature Set, (see Clause 4.17) for description of SE bit.

5.14.

The |
DSC

5.14.

DRQ
the h
the D
an oV

The [

—_

rands-as—describedintSOHAEC 24739-2 Clause14-

DRDY bit shall be set to one by the device

when the device is capable of accepting all commands for devices not,impleme
the PACKET command feature set,

prior to command completion except the DEVICE RESET or EXECUTE DE
DIAGNOSTIC command for devices implementing the PACKET command feature

the DRDY bit is set to one
the device shall accept and attempt to execute all implemented commands,

devices that implement the Power Management feature~set shall maintain the [
bit set to one when they are in the Idle or Standby modes.

e Fault is implemented by many but not all comimands (see Clause 6). A Device F3
vent that prevents the device from completing a command that is not the result
described in the Error register. Recovery' from Device Fault is device specific

5.5 Command dependent

se of bits marked with # are command dependent (see Clause 6). Bit 4 was former
(Device Seek Complete) bit.

5.6 DRQ (Data request)

indicates that the_device is ready to transfer data between the host and the device.
ost has writtenithe Command register the device shall either set the BSY bit to o
RQ bit to one, until command completion or the device has performed a bus releag
erlapped-command.

DRQbit shall be set to one by the device
when BSY is set to one and data is ready for PIO transfer,

nting

VICE
set.

RDY

ult is
of an
See

y the

After
ne or
se for

2) during the data transfer of DMA commands either the BSY bit, the DRQ bit or both

shall be set to one.

When the DRQ bit is set to one, the host may

1) transfer data via PIO mode,

2) transfer data via DMA mode if DMARQ and DMACK- are asserted.
The DRAQ bit shall be cleared to zero by the device

1) when the last word of the data transfer occurs;

2) when the last word of the command packet transfer occurs for a PACKET command.

When the DRQ bit is cleared to zero, the host may
1) transfer data via DMA mode if DMARQ and DMACK- are asserted and BSY is set to

one.
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5.14.5.7 Obsolete bits

Some bits in this register were defined in previous ATA standards but have been declared
obsolete in this standard.

5.14.5.8 ERR/CHK (Error/Check)

ERR indicates that an error occurred during execution of the previous command. For the
PACKET and SERVICE commands, this bit is defined as CHK and indicates that an exception
condition exists (see clause 2).

The ERR bit shall be set to one by the device

-_—

when BSY or DRQ is set to one and an error occurs in the executing commang.
When the ERR bit is set to one
2) the bits in the Error register shall be valid,

3) the device shall not change the contents of the following registers until a| new
command has been accepted, the SRST bit is set to one or RESET- is asserted:

Error register;
LBA High/Mid/Low registers;
Sector Count register;

— Device register.

The ERR bit shall be cleared to zero by the device

N

when a new command is written to the Command register,
when the SRST bit is set to one,
6) when the RESET- signal is asserted.

[$))

When the ERR bit is cleared to zero at the'end of a command the content of the Error register
shall [be ignored by the host.

Refefences to parallel implementation bus signals (e.g. DMACK, DMARQ, etc) apply only to
parallel implementations. Some(register bits (e.g. nlEN, SRST, etc.) are handled differently in
the sgerial implementation (s€eISO/IEC 24739-3).

5.15 | Signature and persistence
5.15.1 Signatureifor'devices not implementing the PACKET command feature set

A deyice notimplementing the PACKET command feature set shall place the signature |n the
Command Block registers listed below for power-on reset, hardware reset, software reset, and
the EXECUTE DEVICE DIAGNOSTIC command.

If the device does not implement the PACKET command feature set, the signature shall be:

Sector Count 01h
LBA Low 01h
LBA Mid 00h
LBA High 00h

A device implementing the PACKET command feature set shall place the signature in the
Command Block registers listed below for power-on reset, hardware reset, software reset, the
EXECUTE DEVICE DIAGNOSTIC command, and the DEVICE RESET command. The DEVICE
RESET command shall not change the value of the DEV bit when writing the signature into
the Device register for a device implementing the PACKET command feature set. If the device
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implements the PACKET command feature set, the signature is also written in the registers

for the IDENTIFY DEVICE and READ SECTOR(S) commands.

5.15.2 Signature for devices implementing the PACKET command feature set

If the device implements the PACKET command feature set, the signature shall be:

Interrupt Reason 01h
LBA Low 01h
Byte Count Low 14h

If the
writtg
reset
until

RPauta O PN PN ERL
Tyt ottt Tgn =T

PACKET command feature set is implemented by a device, then the signature v
n by the device in the Command Block registers following power-on reset, -harg

the device receives a command that sets DRDY to one. Writes by(he host t

Command Block registers that contain the signature values shall overwrite the sign

value

s and invalidate the signature.

5.15.p Reserved signatures for Serial ATA working groups
The following signatures are Reserved. The uses of these signatures is not defined b
standard.
Signgture 3Ch:
Sector Count 01h
LBA Low 01h
LBA Mid 3Ch
LBAHigh C3h
Signgture 69h:
Interrupt Reason 01h
LBA Low 01h
Byte Count Low 69h
Byte Count High 96h
5.16 | Single deviceconfigurations

5.16.1 Device 0 only configurations

alues
ware

software reset, or the DEVICE RESET command shall not be changed lby-'the device

b the
ature

y this

In a [singlécdevice configuration where Device 0 is the only device and the host sglects

DeviceA1, Device 0 shall respond as follows:

1 }——write—to—the Deviee—Contrelregistershallcomplete—as—ifF BevieeO—wastheselected
device;

2) a write to a Command Block register, other than the Command register, shall complete
as if Device 0 was selected;

3) a write to the Command register shall be ignored, except for EXECUTE DEVICE
DIAGNOSTIC;

4) if the device does not implement the PACKET Command feature set, a read of the
Control Block or Command Block registers, other than the Status or Alternate Status
registers, shall complete as if Device 0 was selected. A read of the Status or Alternate
status register shall return the value 00h.;

5) if the device implements the PACKET Command feature set, a read of the Control

Block or Command Block registers shall return the value 00h.
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NOTE Even though Device 1 is not present, the register content may appear valid for Device 1. Further means
may be necessary to determine the existence of Device 1 (e.g., issuing a command).

5.16.2 Device 1 only configurations

Host support of Device 1 only configurations is host specific.

In a single device configuration where Device 1 is the only device and the host selects Device
0, Device 1 shall respond to accesses of the Command Block and Control Block registers in
the same way it would if Device 0 was present. This is because Device 1 cannot determine if
Device 0 is, or is not, present.

Host|implementation of read and write operations to the Command and ContralyBlock
regisfers of non-existent Device 0 are host specific.

The femainder of this subclause is a recommendation for hosts. The host implementer should
be aware of the following when supporting Device 1 only configurations.

1) Following a hardware reset or software reset, the following(steps may be used to
reselect Device 1:

a) Write to the Device register with DEV bit set to one;

b) Using one or more of the Command Block registers that may be both written
and read, such as the Sector Count or LBA Low,~write a data pattern othey than
00h or FFh to the register(s);

c) Read the register(s) written in step (b).df\the data read is the same as the data
written, proceed to step (e);

d) Repeat steps (a) to (c) until the data*matches in step (c) or until 31 s has|past.
After 31 s the host may assume that Device 1 is not functioning properly;

e) Read the Status register and Error registers. Check the Status and |Error
register contents for any error conditions that Device 1 may have posted.

Following the execution of -an EXECUTE DEVICE DIAGNOSTIC command, no
Interrupt Pending should e’ set to signal command completion. After writing the
EXECUTE DEVICE DIAGNOSTIC command to the Command register, execute steps a)
to e) as described in 1).above;

At all other times, do not write zero into the DEV bit of the Device register. All [other
commands execute normally.

6 Copmmand descriptions

6.1 Dverview

Commands’ are issued to the device by loading the required registers in the command plock
with thevheeded parameters and then writing the command code to the Command redister.
Required registers are those indicated by a specific content in the Inputs table for the
command, i.e., not noted as na or obs.

References to parallel implementation bus signals (e.g. DMACK, DMARQ, etc) apply only to
parallel implementations. See ISO/IEC 24739-3 for additional information on serial protocol.
Some register bits (e.g. nlEN, SRST, etc.) have different requirements in the serial
implementation (see ISO/IEC 24739-3).

e Each command description in the following clauses contains the following subclauses:

e Command code specifies the command code for this command.

o Feature set specifies feature set and if the command is mandatory or optional.

e Protocol specifies which protocol is used by the command (see Clause 11).

e Inputs describes the Command Block register data that the host shall supply.
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Register

Features

Sector Count

LBA Low

LBA Mid

LBA High

Device

Command

Command code

NOTE

- obs specifies that the use of this bit is obsolete.

E na specifies the content of a bit or field is not applicable to the particular command.

Normlal outputs describes the Command Block register data returned by the.device at th

of a gommand.

v

e end

Register

Error

Sector Count

LBA Low

LBA Mid

LBA High

Device

Status

NOTE

- obs specifies that the use of this bit'is obsolete.

- na specifies the content of a bit or fieldsis*not applicable to the particular command.

Error[outputs describes the Comihand Block register data that shall be returned by the d
at command completion with ansunrecoverable error.

levice

Register

Error

Sector Count

LBA Low

LBA\Mid

I'BA High

ImY H
L=A~A as~2~

Status

NOTE

— obs specifies that the use of this bit is obsolete..

— na specifies the content of a bit or field is not applicable to the particular command.

Prerequisites, any prerequisite commands or conditions that shall be met before the command

is issued.

Description, the description of the command function(s).
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6.2
6.2.1
COh
6.2.2

CFA
o |f

This

6.2.3

Non-

6.2.4

The UBA High, LBA Mid, LBA Low, and Device registers specify the' starting sector addre
be erpsed. The Sector Count register specifies the number of sectors to be erased.
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CFA ERASE SECTORS

Command code

Feature set
feature set.

the CFA feature set is implemented this command shall be implemented.

command code is Vendor Specific for devices not implementing the CFA feature set

09(E)

Protocol

jata (see Clause 11).

Inputs

ss to

Register 7 6 5 4 3 2 1 0
Features na
Sector Count Sector count
LBA Low LBA (7:0)
LBA Mid LBA (15:8)
LBA High LBA (23:16)
Device obs | LBA | obs | DEV | LBA (27:24)
Command COh
Sectqr Count
number of sectors to~be erased. A value of 00h specifies that 256 sectors are o be
erased.
LBA Low
starting LBA bits)(7:0).
LBA Mid
starting LBA bits (15:8).
LBA High
starting/LBA bits (23:16).
Devige
the"LBA bit shall be set to one to specify the address is an LBA, starting LBA bits
(27:24)
\ N 7=
6.2.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY na na na na na ERR
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Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
ERR shall be cleared to zero.

6.2.6 Error outputs

The device shall return command aborted if the command is not supported. An unrecoverable
error encountered during execution of this command results in the termination of the
command. The command block registers contain the address of the sector where the first
unrecovered error occurred.

egister 7 6 5 4 3 2 1 0
Error na na na IDNF na ABRT na NIED
Sqctor Count na

| BA Low LBA (7:0)

| BA Mid LBA (15:8)

BA High LBA (23:16)

Device obs na obs DEV LBA (27:24)

Status BSY DRDY DF na na na | na | HRR

Error|Register
IDNF shall be set to one if a user-accessible address could not be found. IDNF|shall
be set to one if an address outside of the/range of user-accessible addresses is
requested if command aborted is not\returned.
ABRT shall be set to one if the command:is not supported. ABRT may be set to pne if
the device is not able to completg, the action requested by the command. ABRT
shall be set to one if an address outside of the range of user-accegsible
addresses is requested if IDNF is not set to one.
MED shall be set to one if a media error is detected.
LBA Low, LBA Mid, LBA High, Device
shall be written with the address of first unrecoverable error.
Statuls register
BSY shall be clearedto zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault)\shall be set to one if a device fault has occurred.
ERR shall be_set to one if an Error register bit is set to one.

6.2.7| Prerequisites

DRDY set toone.

6.2.8| Déscription

This command pre-erases and conditions from 1 to 256 sectors as specified in the Sector
Count register. This command should be issued in advance of a CFA WRITE SECTORS
WITHOUT ERASE or a CFA WRITE MULTIPLE WITHOUT ERASE command to increase the
execution speed of the write operation.

6.3 CFA REQUEST EXTENDED ERROR CODE
6.3.1 Command code
03h

6.3.2 Feature set

CFA feature set.
e If the CFA feature set is implemented this command shall be implemented.
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6.3.3 Protocol

Non-data (see Clause 11).

6.3.4 Inputs

Register 7 6 5 4 3 2 1 0
Features na

Sector Count na
LBA Low na
LBA Mid na
LBA High na

Device obs | na | obs | DEV na

Command 03h

6.3.5| Normal outputs

The extended error code written into the Error register is an 8:bit“code. Table 10 dégfines
thesq values.

Register 7 6 5 4 3 2 1 D

Error Extended‘error code
Bector Count Veéndor specific

LBA Low Vendor specific

LBA Mid Vendor specific

LBA High Vendor specific
Device obs na obs DEV Vendor specific
Status BSY DRDY na na na | na | na | ERR

Error|register

Extended error code.

LBA Low, LBA Mid, LBA High, Device

May contain addjtional information.

Statuls register

BSY shall be-cleared to zero indicating command completion.
DRDY shall be set to one.

ERR shall be cleared to zero.
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Table 10 — Extended error codes

Extended error code Description
00h No error detected / no additional information
01h Self-test passed
03h Write / Erase failed
05h Self-test or diagnostic failed
0%h Miscellaneous error
0Bh Vendor specific
0Ch Corrupted media format
0D-OFh Vendor specific
10h ID Not Found / ID Error
11h Uncorrectable ECC error
14h ID Not Found
18h Corrected ECC error
1Dh, 1Eh Vendor specific
1Fh Data transfer error / command aborted
20h Invalid command
21h Invalid address
22-23h Vendor specific
27h Write protect violation
2Fh Address overflow (address too large)
30-34h Self-test or diagnostic failed
35h, 36h Supply or generated voltage out of tolerance
37h, 3Eh Self-test or diagnostic failed
38h Corrupted media format
39h Vendor specific
3Ah Spare sectors exhausted
3Bh 3Ch&3Fh Corrupted media format
3Dh Vendor specific
All.otHer values Reserved
6.3.6| Error.outputs
Register 7 6 5 4 3 2 1 D
Error na na na na na ABRT na na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na na | na | na ERR

Error Register

ABRT shall be set to one if the command is not supported. ABRT may be set to one if
the device is not able to complete the action requested by the command.
Status register
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BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.
ERR shall be set to one if an Error register bit is set to one.

6.3.7 Prerequisites

DRDY set to one.

6.3.8 Description

This command provides an extended error code which identifies the cause of an error

condition in more detail than is available with Status and Error register values. The

REQ
previ
previ

6.4
6.4.1
87h

6.4.2
CFA

This
6.4.3

JEST EXTENDED ERROR CODE command shall return an extended error code
bus command completed with an error or a no error detected extended errorycode
bus command completed without error.

CFA TRANSLATE SECTOR

Command code

Feature set

feature set
— If the CFA feature set is implemented this gommand shall be implemented.

Protocol

P10 data-in (see Clause 11).

6.4.4

Inputs

command code is vendor specific for devices ngp implementing the CFA feature set.

Register 7 6 5 4 3 2 1 0

Features na

[¢))

ector Count na

LBA Low LBA (7:0)

LBA Mid LBA (15:8)

LBA High LBA (23:16)

Device obs | LBA | obs | DEV | LBA (27:24)

Command 87h

LBA

L OW

CFA
f the
if the

LBA bits (7:0).

LBA Mid

LBA bits (15:8).

LBA High

LBA bits (23:16).

Device

the LBA bit shall be set to one to specify the address is an LBA, LBA bits (27:24).
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6.4.5 Normal outputs

— 83 -

A 512 byte information table is transferred to the host. Table 11 defines these values.

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY na na na | na | na | ERR
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
ERR shall be cleared to zero.
Table 11 — CFA TRANSLATE SECTOR Information
Byte Description
00h Obsolete
01h Obsolete
02h Obsolete
03h Obsolete
04h LBA bits\(23:16)
05h LBAbits (15:8)
06h LBA bits (7:0)
07-12h Reserved
13h Sector erased flag (FFh = erased; 00h = not erased)
14-17h Reserved
18h Sector write cycles count bits (23:16)
19h Sector write cycles count bits (15:8)
1Ah Sector write cycles count bits (7:0)
1B-FFh Reserved
6.4.6LError outputs
Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na na na | na ERR

Error Register
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ABRT shall be set to one if the command is not supported. ABRT may be set to one if

the device is not able to complete the action requested by the command.
s register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
ERR shall be set to one if an Error register bit is set to one.

Prerequisites

DRDY set to one.

6.4.8

This
or no
secto
devic

Description

command provides information related to a specific sector. The data indicates|the e
t erased status of the sector and the number of erase and write cycles performed o
r. Devices may return zero in fields that do not apply or that are not-supported b
.

rased
h that
y the

6.5 CFA WRITE MULTIPLE WITHOUT ERASE
6.5.1| Command code
CDh
6.5.2 Feature set
CFA feature set.
— If the CFA feature set is implemented\this command shall be implemented.
6.5.3| Protocol
P10 data-out (see Clause 11).
6.5.4| Inputs
The LBA Mid, LBA High, Device, and LBA Low specify the starting sector address o be
writtgn. The Sector Count register specifies the number of sectors to be transferred.
Register 7 6 5 4 3 2 1 0
Features na
bector Count Sector count
LBA Low LBA (7:0)
LBA-Mid LBA (15:8)
Device obs | LBA | obs | DEV LBA (27:24)
Command CDh

Sector Count
number of sectors to be transferred. A value of 00h specifies that 256 sectors are to

be transferred.

LBA Low

starting LBA bits (7:0).

LBA Mid

starting LBA bits (15:8).

LBA High

starting LBA bits (23:16).

Device/Head
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the LBA bit shall be set to one to specify the address is an LBA, starting LBA bits

(27:24).
6.5.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY na na na na na BRR

Statuls register

6.5.6

The ¢
error

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
ERR shall be cleared to zero.

Error outputs

evice shall return command aborted if the command ,is.not supported. An unrecovdrable
encountered during execution of this command results in the termination of the
command. The command block registers contain th€ ‘address of the sector where the

unregovered error occurred. The amount of data transferred is indeterminate.
Register 7 6 5 4 3 2 1 D
Error na na na IDNF na ABRT na ME
Yector Count na
LBA Low LBA (7:0)
LBA Mid LBA (15:8)
LBA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF na DRQ | na | na | ERR
Error|Register

IDNF shall be set to one if a user-accessible address could not be found. IDNF

requested if command aborted is not returned.

ABRT shall be set to one if the command is not supported. ABRT may be set to pne if
the device is not able to complete the action requested by the command. ABRT

shall be set to one if an address outside of the range of user-accessible

addresses is requested if IDNF is not set to one.
MED shall be set to one if a media error is detected

LBA Low, LBA Mid, LBA High, Device

Statu

shall be written with the address of first unrecoverable error.

s register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

shall
be set to one if an address outside of the range of user-accessible addresges is
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6.5.7 Prerequisites

DRDY set to one. If bit 8 of IDENTIFY DEVICE data word 59 is cleared to zero, a successful
SET MULTIPLE MODE command shall precede a CFA WRITE MULTIPLE WITHOUT ERASE
command.

6.5.8 Description

This command is similar to the WRITE MULTIPLE command. Interrupts are not generated on
every sector, but on the transfer of a block that contains the number of sectors defined by the
SET MULTIPLE MODE.

Comllwand execution is identical to the WRITE MULTIPLE operation except that the.sgctors
are written without an implied erase operation. The sectors should be pre-erased |by a
precgding CFA ERASE SECTORS command.

6.6 CFA WRITE SECTORS WITHOUT ERASE
6.6.1] Command code
38h

6.6.2| Feature set

CFA feature set.
— If the CFA feature set is implemented this<command shall be implemented.

6.6.3| Protocol

P1O data-out (see Clause 11).

6.6.4| Inputs

The UBA Mid, LBA High, Device and-LBA Low specify the starting sector address to be written.
The $ector Count register specifies‘the number of sectors to be transferred.

Register 7 6 5 4 3 2 1 0
Features na
Sector Count Sector count
LBA Low LBA (7:0)
LBA Mid LBA (15:8)
LBA High LBA (23:16)
Device obs | LBA | obs | DEV | LBA (27:24)
Commeand 38k

Sector Count
number of sectors to be transferred. A value of 00h specifies that 256 sectors are to
be transferred.
LBA Low
starting LBA bits (7:0).
LBA Mid
starting LBA bits (15:8).
LBA High
starting LBA bits (23:16).
Device
the LBA bit shall be set to one to specify the address is an LBA, starting LBA bits
(27:24).
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6.6.5 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na

Device obs na obs DEV na na na na

Status BSY DRDY na na na na na ER

Statuls register

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

ERR shall be cleared to zero.

6.6.6| Error outputs

The device shall return command aborted if the command is not supported. An unrecovgrable
error| encountered during execution of this command results\\in the termination of the
command. The command block registers contain the address.of the sector where the first
unregovered error occurred. The amount of data transferred.issindeterminate.

Register 7 6 5 4 3 2 1 0

Error na na na IDNF na ABRT na MED
Yector Count na

LBA Low LBA (7:0)

LBA Mid LBA (15:8)

LBA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF na DRQ na | na | HRR

Error[Register
IDNF shall be_set'to one if a user-accessible address could not be found. IDNF|shall
be set-to_one if an address outside of the range of user-accessible addressges is
requested if command aborted is not returned.
ABRT shatlbe set to one if the command is not supported. ABRT may be set to pne if
the device is not able to complete the action requested by the command. ABRT
shall be set to one if an address outside of the range of user-accesgsible
addresses is requested if IDNF is not set to one.
MED shall be set to one if a media error is detected.
LBA Cow, tBAMid, tBA High, Device
shall be written with the address of first unrecoverable error.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

6.6.7 Prerequisites
DRDY set to one.
6.6.8 Description

This command is similar to the WRITE SECTORS command. Command execution is identical
to the WRITE SECTORS operation except that the sectors are written without an implied
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erase operation. The sectors should be pre-erased by a preceding CFA ERASE SECTORS
command.

6.7 CHECK MEDIA CARD TYPE

6.7.1 Command code
D1h
6.7.2 Feature set
Mal’l dtUI y VVhUII thU Mcdia Cdld PGDD T:‘IIUUH:‘I CUIIIIIIGIId fcat\.uc oct ;O illlp:clllclltcd.
6.7.3| Protocol
Non-flata (see Clause 11)
6.7.4| Inputs
Register 7 6 5 4 3 2 1 0
Features na ENB
bector Count na
LBA Low na
LBA Mid fia
LBA High na
Device obs | na ‘ obs ‘ DEV na
Command D1h
Featyre register
ENB shall be set to one to enable’the Media Card Pass Through Command feature set.
ENB cleared to zero shalldisable the Media Card Pass Through Command feature
set.
NOTE| Power-on, hardware, or software reset disables the Media Card Pass Through Command feature set.
Devige register
DEV shall specify'the selected device.
6.7.5| Normal outputs
The device shallteturn 55H in Sector Count register and AAH in LBA Low register.
Register 7 6 5 4 3 2 1 0
Error na
ectorCourt 55t
LBA Low AAh
LBA Mid Card specific data
LBA High Card specific data
Device obs na obs DEV WP Media Type
Status BSY DRDY DF na DRQ 0 | 0 ‘ ERR

Sector Count register shall contain 55H

LBA Low register shall contain AAH

LBA Mid register shall contain card-specific data
LBA High register shall contain card-specific data
Device register

DEV shall indicate the selected device
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WP shall be set to one if the device is write protected, WP shall be cleared to z
the device is not write protected.
Media Type shall be set as follows:

001b SD Memory Card
010b MMC

011b SD 10 Card

100b Smart Media card

000b, 101b-111b Reserved

Status register

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

ero if

6.7.6

If thig

DE (nn\lir\n I:nnlf) shall be cleared to zero

DRQ shall be cleared to zero.
ERR shall be cleared to zero.

Error Outputs

command is not supported or there is an error in processing this command, the d

evice

shallreturn command aborted.
Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na ha
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na bR | na | na | ERR
Error|register
ABRT shall be set to one If_.the command is not supported or if an error occurred
during the executionf the command.
Devige/Head register

Statu

6.7.7

DEV shall indicate the.selected device.

S register

ERR (B0) shall be set to 1 to indicate error occurred.

BSY shall be cleared to zero indicating command completion.
DRDY shall be-set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shalkbe cleared to zero.

ERR shall be set to one if an Error register bit is set to one.

Description

CHECK MEDIA CARD TYPE command allows the host to determine if the d

The

levice

supports the Media Card Pass Through Command feature set. If the ENB bit in the Features
register is set to one, IDENTIFY DEVICE data bit 3 word 87 shall be set to one upon
successful command completion.

If the adapter supports the Media Card Pass Through Command feature set and the ENB bit
of the Features register is set to one, the adapter shall process any further Media Card Pass
Through Command feature set commands. If the ENB bit is cleared to zero, the adapter shall
not interpret the command codes D2 through D4 as the Media Card Pass Through Command
feature set commands. If the adapter does not support the Media Card Pass Through
Command feature set or the host has disabled the Media Card Pass Through Command
feature set mode by clearing the ENB bit to zero, the host shall not send any further Media

Card

Pass Through Command feature set commands to the adapter.
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6.8 CHECK POWER MODE
6.8.1 Command code

ESh

6.8.2 Feature set

Power Management feature set.

— This command is mandatory for devices not implementing the PACKET Command
feature set.

— Power Management feature set is mandatory when power management is not
implemented by the PACKET command set implemented by the device.

— This command is mandatory when the Power Management feature\-set is
implemented.

6.8.3| Protocol

Non-flata command (see Clause 11).

6.8.4| Inputs

Register 7 6 5 4 3 2 1 D

Features na

bector Count na

LBA Low ha

LBA Mid na

LBA High na
Device obs | na | obs | DEV | na | na | na | na

Command E5h

Devige register
DEV shall specify the selected device.

6.8.5| Normal outputs

Register 7 6 5 4 3 2 1 D

Error na
bector Count Result value

LBA Low na

LBA"Mid na

LBA’High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR

Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
Device register
DEV shall indicate the selected device.
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Sector Count result value

00h - device is in Standby mode.
80h - device is in Idle mode.
FFh - device is in Active mode or Idle mode.

6.8.6 Error outputs
The device shall return command aborted if the device does not support the Power
Management feature set.
Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na ne
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR
Error|register
ABRT shall be set to one if Power Management feafure set is not supported. ABRT
may be set to one if the device is not able to‘complete the action requestgd by
the command.
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one"if a device fault has occurred.
DRQ shall be cleared to zero.
ERR shall be set to one if an Efror register bit is set to one.
6.8.7| Prerequisites
DRDY set to one.
6.8.8| Description
The CHECK POWERJMODE command allows the host to determine the current power mode
of th¢ device. Then\CHECK POWER MODE command shall not cause the device to change
powelr or affect\the operation of the Standby timer.
6.9 CONFIGURE STREAM
6.9.1 Command code
51h
6.9.2 Feature set

Mandatory if the Streaming feature set is implemented.

6.9.3

Protocol

Non-data (see Clause 11)
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6.9.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current A/R R/W Reserved Stream ID
Previous Default CCTL (7:0)
Sector Current AU Size In Sectors (7:0)
Count
Previous AU Size In Sectors (15:8)
LBA Low Current Reserved (7:0)
Previous Reserved (31:24)
LBA Mid Current Reserved (15:8)
Previous Reserved (39:32)
LBAlHigh Current Reserved (23:16)
Previous Reserved (47:40)
Device obs | LBA | obs | DEV | Reserved
Command 51h
NOTE The value indicated as Current is the value most recently written to the tegister. The value indicated
as Pievious is the value that was in the register before the most recent write to,the register.

Featyres register current

AIR specifies a request to add a new stream if set to one. If cleared to zero, a request to
remove a previous configured stream is specified:

W specifies a read stream if cleared to zero and & write stream if set to one.

he Stream ID shall be a value between 0 and \Z.

yres register previous

The default Command Completion Time Lifit (CCTL). The value is calculated as follqws:

(Default CCTL) = ((content .of the Features register) x (IDENTIFY
DEVICE data words 980 99)) us

This time shall be used by~the device when a streaming command with the pame
stream ID and a CCTL of, zero is issued. The time is measured from the write ¢f the
command register to the(final INTRQ for command completion.
Sectar Count Current

The size of an Allocation Unit in sectors (bits 7 to 0).

Sectar Count Previous

The size of an Allacation Unit in sectors (bits 15:8).

Devige

the LBA bit shall be set to one to specify the address is an LBA.
DEV shall-spécify the selected device.

—

Fea
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6.9.5 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count | HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOoB— Reserved
LBA High HOB =0 Reserved
HOB = 1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY SE na DRQ | na | na | HRR

NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device(Control register is clgared
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Device‘Control register is get to
one.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command{completion.
DRDY shall be set to one.

SE shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.

6.9.6] Error Outputs

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na dbs
Sectpr Count | HOB =0 Reserved
HOB = 1 Reserved
LBJA Low HOB =0 Reserved
HOB =(1 Reserved
LEA Mid HOB'=/0 Reserved
HOB = 1 Reserved
LBA High HOB =0 Reserved
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY SE na DRQ | na | na | ERR

NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cleared
to zero. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is set to
one.

Error register
ABRT shall be set to one if
the drive cannot support the requested stream configuration.
A/R = 0 and the Features Register contains an unconfigured Stream ID.
The Default CCTL cannot be supported by the device.
The device does not support the Streaming Feature Set.
Device register
DEV shall indicate the selected device.
Status register
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BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

SE shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be set to one.

Prerequisites

DRDY set to one and BSY cleared to zero.

6.9.8

The
strea
adde

Stredm ID is already valid at the device, the new parameters shall replace the old param

unles
old p

6.10

6.10.1 General

Indiv
place

6.10.
6.10.
B1h

6.10.
Devid

Description

09(E)

CONFIGURE STREAM command specifies the operating parameters of an indi
M. A CONFIGURE STREAM command may be issued for each stream thatcis
l or removed from the current operating configuration. If A/R = 1 and the_spe

s Command Abort is returned (see ABRT conditions for Error register).~ln this cas|
brameters for the specified Stream ID shall remain in effect.

DEVICE CONFIGURATION

dual Device Configuration Overlay feature set commands are identified by the
d in the Features register. Table 12 shows these Features register values.

Table 12 — Device Configuration Overlay Features register values

Value Command
COh DEVICE CONFIGURATION RESTORE
C1h DEVICE-CONFIGURATION FREEZE LOCK
C2h DEVICE CONFIGURATION IDENTIFY
C3h DEVICE CONFIGURATION SET
00h-BFh, C4h-FFh Reserved

P DEVICE CONFIGURATION RESTORE
2.1 Command.code

vith a Features register value of COh.

.2 (Feature set

idual
o be
cified
bters,
le the

value

e\Configuration Overlay feature set.

Mandatory when the Device Configuration Overlay feature set is implemented.

6.10.2.3 Protocol

Non-data (see Clause 11)
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6.10.2.4 Inputs

The Features register shall be set to COh.

Register 7 6 5 4 3 2 1 0
Features COh

Sector Count na
LBA Low na
LBA Mid na
LBA High na

Device na | DEV na
Command B1h
Devige

DEV shall specify the selected device.
6.10.2.5 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na

LBA Low na

LBA Mid na

LBA High na

Device obs na obs DEV na

Status BSY DRDY | <DF na bRa | na | na | ERR

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared(ta*zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault)shall be cleared to zero.

DRQ shall be-¢cleared to zero.

ERR shall be-cleared to zero.

6.10.2.6 Erroroutputs

Register 7 6 5 4 3 2 1 0
Efror na na na na na ABRT na ha
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY | DF na bRa | na | na | ERR

Error register
ABRT shall be set to one if the device does not support this command, if a Host
Protected Area has been set by a SET MAX ADDRESS or SET MAX ADDRESS
EXT command, or if DEVICE CONFIGURATION FREEZE LOCK is set.
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Device register
DEV shall indicate the selected device.

Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

6.10.2.7 Prerequisites

DRDY set to one.

6.10.2.8 Description

The DEVICE CONFIGURATION RESTORE command disables any setting previgusly mage by
a DHVICE CONFIGURATION SET command and returns the content ofythe IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE command data to the original settings-as indicated by
the dpta returned from the execution of a DEVICE CONFIGURATION IDENTIFY command.

6.10.p DEVICE CONFIGURATION FREEZE LOCK
6.10..1 Command code
B1h with a Features register value of C1h.

6.10.3.2 Feature set

Devige Configuration Overlay feature set.
—| Mandatory when the Device Configuration~Overlay feature set is implemented.

6.10.3.3 Protocol

Non-gata (see Clause 11).

6.10.8.4 Inputs

The Heatures register shall hej)set to C1h.

Register 7 6 5 4 3 2 1 0
Features C1h

Se¢ctor Count na
LBA Low na
LBAMid na
| BAHigh na

Device na | DEV | na
Command B1h
Device

DEV shall specify the selected device.
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6.10.3.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na I na ER
Devige register
DEYV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
6.10.3.6 Error outputs
Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sedtor Count ha
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na bpRa | na | na | ERR
Error|register
ABRT shall be set to one if the device does not support this command or the device
has executed a-previous DEVICE CONFIGURATION FREEZE LOCK command fsince
power-up.
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.

6.10.3.7 Prerequisites

DRDY set to one.

DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.

DRQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is set to one.

6.10.3.8 Description

The DEVICE CONFIGURATION FREEZE LOCK command prevents accidental modification of
execution of a DEVICE
CONFIGURATION FREEZE LOCK command, all DEVICE CONFIGURATION SET, DEVICE

the Device Configuration Overlay settings.

After

successful
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CONFIGURATION FREEZE LOCK, DEVICE CONFIGURATION IDENTIFY, and DEVICE
CONFIGURATION RESTORE commands shall be aborted by the device. The DEVICE
CONFIGURATION FREEZE LOCK condition shall be cleared by a power-down. The DEVICE
CONFIGURATION FREEZE LOCK condition shall not be cleared by hardware or software
reset.

6.10.4 DEVICE CONFIGURATION IDENTIFY
6.10.4.1 Command code

B1h with a Features register value of C2h.

6.1 0.I4.2 Feature set

Devige Configuration Overlay feature set.
—| Mandatory when the Device Configuration Overlay feature set is implemeénted.

6.10.4.3 Protocol

P10 data-in (see Clause 11).

6.10.4.4 Inputs

The Heatures register shall be set to C2h.

Register 7 6 5 4 3 2 1
Features C2h

Sector Count na
LBA Low na
LBA Mid na
LBA High na

Device na | DEV | na
Command B1h
Devige

DEV shall specify,the selected device.

6.10.4.5 Normal outputs

Register 7 6 5 4 3 2 1

Error na
SectorCount na

LBALow na

LBA Mid na

LBA High na

Device obs na obs DEV na

Status BSY DRDY DF na DRQ | na | na | ERR

Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
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6.10.4.6 Error outputs

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na
Sector Count na

LBA Low na

LBA Mid na

LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ i na i na i ERR

Error|register

Devige register

Statuls register

6.10.4.7 Prerequisites

DRDY set to one.

6.10.

The
PIO

modgs, and feature sets(that the device is capable of supporting. If a DE
CONFIGURATION SET command has been issued reducing the capabilities, the respon
an IDENTIFY DEVICE orIDENTIFY PACKET DEVICE command will reflect the reduced
capabilities, while the, DEVICE CONFIGURATION IDENTIFY command will reflect the
set of selectable capabilities.

6.10.E.8 Description

ABRT shall be set to one if the device does not support this commandhor'the d
has executed a previous DEVICE CONFIGURATION FREEZE@OCK com
since power-up.

DEV shall indicate the selected device.

BSY shall be cleared to zero indicating command completion®
DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is(set to one.

.8.1 General

DEVICE CONFIGURATION IDENTIFY command returns a 512 byte data structun
jata-in transfer. The content of this data structure indicates the selectable comm

evice
mand

e via
ands,
VICE
se to
et of
entire

The term “is @lowed” indicates that the device may report that a feature is supported gnd/or

enabled.

If thg device is not “allowed” to report support, then the device shall not support and

shall

report that the selected feature is both “not supported” and if appropriate “not enabled.”

The

format of the Device Configuration Overlay data structure is shown in Table 13.
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Table 13 — Device Configuration Identify data structure

09(E)

Word Content
0 Data structure revision
1 Multiword DMA modes supported
15-3 Reserved
2 1 = Reporting support for Multiword DMA mode 2 and below is allowed
1 1 = Reporting support for Multiword DMA mode 1 and below is allowed
0 1 = Reporting support for Multiword DMA mode 0 is allowed
2 Ultra DMA modes supported
15-7 Reserved
6 1 = Reporting support for Ultra DMA mode 6 and below is allowed
5 1 = Reporting support for Ultra DMA mode 5 and below is allowed
4 1 = Reporting support for Ultra DMA mode 4 and below is allowed
3 1 = Reporting support for Ultra DMA mode 3 and belowf(is ‘allowed
2 1 = Reporting support for Ultra DMA mode 2 and belew is allowed
1 1 = Reporting support for Ultra DMA mode 1 and\below is allowed
0 1 = Reporting support for Ultra DMA mode_Q.is allowed
3-6 Maximum LBA
7 Command set/feature set supported
15-14 Reserved
13 1 = Reporting support fornSMART Conveyance self-test is allowed
12 1 = Reporting support for SMART Selective self-test is allowed
11 1 = Reporting support for Forced Unit Access is allowed
10 Reserved
9 1 = Reporting support for Streaming feature set is allowed
8 1 = Reporting support for 48-bit Addressing feature set is allowed
7 1 =.Reporting support for Host Protected Area feature set is allowed
6 1\= Reporting support for Automatic acoustic managemgnt is
allowed
5 1 = Reporting support for READ/WRITE DMA QUEUED commands
is allowed
4 1 = Reporting support for Power-up in Standby feature set is
allowed
3 1 = Reporting support for Security feature set is allowed
2 1 = Reporting support for SMART error log is allowed
1 1 = Reporting support for SMART self-test is allowed
0 1 = Reporting support for SMART feature set is allowed
8-9 Reserved for serial ATA
10-254 Reserved
255 Integrity word
15-8 Checksum
7-0 Signature

6.10.4.8.2 Word 0: Data structure revision

Word 0 shall contain the value 0002h.
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6.10.4.8.3 Word 1: Multiword DMA modes supported

Word 1 bits (2:0) contain the same information as contained in word 63 of the IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE command data (see 6.17.31). Bits (15:3) of word 1
are reserved.

6.10.4.8.4 Word 2: Ultra DMA modes supported

Word 2 bits (6:0) contain the same information as contained in word 88 of the IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE command data (see 6.17.44). Bits (15:7) of word 2
are reserved.

6.10.4.8.5 Words 3 to 6: Maximum LBA

Words 3 to 6 define the maximum LBA. This is the highest address accepted by the devjce in
the factory default condition. If no DEVICE CONFIGURATION SET command has |been
execyited modifying the factory default condition, this is the same value as that returned by a
READ NATIVE MAX ADDRESS or READ NATIVE MAX ADDRESS EXT cegmmand.

6.10.4.8.6 Word 7: Command/features set supported

Word 7 bit 0 if set to one indicates that the device is allowed toreport support for the SMART
featufe set.
Word 7 bit 1 if set to one indicates that the device allowed to.report support for SMART]| self-
test ipcluding the self-test log.
Word 7 bit 2 if set to one indicates that the device isiallowed to report support for SMART
error{logging.
Word 7 bit 3 if set to one indicates that the device.is allowed to report support for the Sefurity
featufe set.
Word| 7 bit 4 is cleared to zero to disable support for the Power-up in Standby feature sgt and
has the effect of clearing bits (6:5) to zeroin.,word 83 and word 86 of the IDENTIFY DEVICE
ENTIFY PACKET DEVICE responsey If Power-up in Standby has been enabled|by a
jumper, these bits shall not be cleared:;
Word 7 bit 5 if set to one indicates that the device is allowed to report support for the READ
DMA[QUEUED and WRITE DMA QUEUED commands.
Word| 7 bit 6 if set to one indicates that the device is allowed to report support fdr the
Automatic Acoustic Management feature set.
Word 7 bit 7 if set to one .indicates that the device is allowed to report support for the| Host
Protdcted Area feature set.
Word 7 bit 8 if set to (ohe indicates that the device is allowed to report support for the 48-bit
Addré¢ssing feature set.
Word 7 bit 9 if sef\to one indicates that the device is allowed to report support for Stregming
featufe set.

Word 7 bit 10._Reserved
Word 7 bit 1.1 if set to one indicates that the device is allowed to report support for Force Unit
Acceps{commands.
WordLZ hit 12 if set to one indicates that the device is allowed to repart suppaort for SMART
Selective self-test.

Word 7 bit 13 if set to one indicates that the device is allowed to report support for SMART
Conveyance self-test.

6.10.4.8.7 Words 8 to 9: Reserved for serial ATA

These words are reserved for future serial ATA use.

6.10.4.8.8 Words 10 to 254: Reserved
6.10.4.8.9 Word 255: Integrity word

Bits (7:0) of this word shall contain the value A5h. Bits (15:8) of this word shall contain the
data structure checksum. The data structure checksum shall be the two’s complement of the
sum of all byte in words 0 to 154 and the byte consisting of bits (7:0) of word 255. Each byte
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shall be added with unsigned arithmetic, and overflow shall be ignored. The sum of all bytes
is zero when the checksum is correct.

6.10.5 DEVICE CONFIGURATION SET
6.10.5.1 Command code
B1h with a Features register value of C3h.

6.10.5.2 Feature set

Device Configuration Overlay feature set.
—| Mandatory when the Device Configuration Overlay feature set is implemented.

6.10.56.3 Protocol

P10 data out (see Clause 11).

6.10.p.4 Inputs

The Keatures register shall be set to C3h.

Register 7 6 5 4 3 2 1 0
Features C3h

Sector Count na
LBA Low na
LBA Mid na
LBA High na

Device na l DEV | na
Command B1h
Devige

DEV shall specify the selected device.
6.10.5.5 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA'High na
Device abs na abs DEV na
Status BSY DRDY DF na DRQ | na na | ERR

Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
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6.10.5.6 Error outputs

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sector Count Vendor specific
LBA Low Bit location low
LBA Mid Bit location high
LBA High Word location
Device obs na obs DEV na
Status BSY DRDY DF na DRQ i na i na i FRR

Error|register

ABRT shall be set to one if the device does not support this command;.if a DEVICE
CONFIGURATION SET command has already modified the origihal settings as
reported by a DEVICE CONFIGURATION IDENTIFY command, if DEVICE
CONFIGURATION FREEZE LOCK is set, if any of~the bit modifigation
restrictions described in 6.10.5.8 are violated, or if a Host Protected Area has
been established by the execution of a SET MAX ,ADDRESS or SET |[MAX
ADDRESS EXT command, or if an attempt was. made to modify a moge or
feature that cannot be modified with the device jn\its current state.

Sectqr Count

This register may contain a vendor specific value.

LBA Low

If the command was aborted because an aitempt was made to modify a moge or
feature that cannot be modified with.thie device in its current state, this register
shall contain bits (7:0) set in the bitypositions that correspond to the bits in the
device configuration overlay data ‘structure words 1, 2 or 7 for each mofe or
feature that cannot be changed: If not, the value shall be 00h.

LBA Mid

If the command was aborted -bécause an attempt was made to modify a moge or
feature that cannot be modified with the device in its current state, this register
shall contain bits (15:8) set in the bit positions that correspond to the bits [n the
device configuration- overlay data structure words 1, 2 or 7 for each mofe or
feature that cannoet be changed. If not, the value shall be 00h.

LBA High

If the command was ‘aborted because an attempt was made to modify a bit that cannot
be modified with the device in its current state, this register shall contain the
offset( of the first word encountered that cannot be changed. If an illegal
maximum LBA is encountered, the offset of word 3 shall be entered] If a
checksum error occurred, the value FFh shall be entered. A value of 00h
indicates that the Data Structure Revision was invalid.

Devige register

DEV shall indicate the selected device.

Statuls reqister
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

6.10.5.7 Prerequisites
DRDY set to one.
6.10.5.8 Description

6.10.5.8.1 General

The DEVICE CONFIGURATION SET command allows a device manufacturer or a personal
computer system manufacturer to reduce the set of optional commands, modes or feature
sets supported by a device as indicated by a DEVICE CONFIGURATION IDENTIFY command.
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The DEVICE CONFIGURATION SET command transfers an overlay that modifies some of the
bits set in words 63, 82, 83, 84 and 88 of the IDENTIFY DEVICE or IDENTIFY PACKET
DEVICE command data. When the bits in these words are cleared, the device shall no longer
support the indicated command, mode or feature set. If a bit is set in the overlay transmitted
by the device that is not set in the overlay received from a DEVICE CONFIGURATION
IDENTIFY command, no action is taken for that bit. Modifying the maximum LBA of the device
also modifies the address value returned by a READ NATIVE MAX ADDRESS or READ
NATIVE MAX ADDRESS EXT command.

The format of the overlay transmitted by the device is described in Table 14. The restrictions
on changing these bits is described in the text following Table 14. If any of the bit modification
restriptionsdesctribedare viotated, thedevice shattreturmcommmmmandaborted:

The term “is allowed” indicates that the device may report that a feature is supported and/or
enabled.

If thg device is not “allowed’ to report support, then the device shall not, support and|shall
report that the selected feature is both “not supported” and if appropriate, thot enabled.”
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Table 14 — Device Configuration Overlay data structure

Word Content
0 Data structure revision
1 Multiword DMA modes supported
15-3 Reserved
2 1 = Reporting support for Multiword DMA mode 2 and below is allowed
1 1 = Reporting support for Multiword DMA mode 1 and below is allowed
0 1 = Reporting support for Multiword DMA mode 0 is allowed
2 Ultra DMA modes supported
15-7 Reserved
6 1 = Reporting support for Ultra DMA mode 6 and below is allowed
5 1 = Reporting support for Ultra DMA mode 5 and below is allowed
4 1 = Reporting support for Ultra DMA mode 4 and below is allowed
3 1 = Reporting support for Ultra DMA mode 3 and belowf(is ‘allowed
2 1 = Reporting support for Ultra DMA mode 2 and belew is allowed
1 1 = Reporting support for Ultra DMA mode 1 and\below is allowed
0 1 = Reporting support for Ultra DMA mode_Q.is allowed
3-6 Maximum LBA
7 Command set/feature set supported
15-14 Reserved
13 1 = Reporting support for SMART Conveyance self-test is allowed
12 1 = Reporting support for;SMART Selective self-test is allowed
11 1 = Reporting support\fer Forced Unit Access is allowed
10 -Reserved for technical report
9 1 = Reporting“support for Streaming feature set is allowed
8 1 = Reparting support for 48-bit Addressing feature set is allowed
7 1 = Reporting support for Host Protected Area feature set is allowed
6 1 =-Reporting support for Automatic acoustic management is allowed
5 1 = Reporting support for READ/WRITE DMA QUEUED commands is allowed
4 1 = Reporting support for Power-up in Standby feature set is allowed
3 1 = Reporting support for Security feature set is allowed
2 1 = Reporting support for SMART error log is allowed
1 1 = Reporting support for SMART self-test is allowed
0 1 = Reporting support for SMART feature set is allowed
859 Raserved for sarial ATA

10-254 Reserved

255 Integrity word
15-8 Checksum
7-0 Signature

6.10.5.8.2 Word 0: Data structure revision
Word 0 shall contain the value 0002h.
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6.10.5.8.3 Word 1: Multiword DMA modes supported

Word 1 bits (15:3) are reserved.

Word 1 bit 2 is cleared to disable support for Multiword DMA mode 2 and has the effect of
clearing bit 2 in word 63 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE response.
This bit shall not be cleared to zero if Multiword DMA mode 2 is currently selected.

Word 1 bit 1 is cleared to disable support for Multiword DMA mode 1 and has the effect of
clearing bit 1 to zero in word 63 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE
response. This bit shall not be cleared to zero if Multiword DMA mode 2 is supported or
Multiword DMA mode 1 or 2 is selected.

Word 1 bit 0 shall not be cleared to zero.

6.10.5.8.4 Word 2Z: Ultfra DMA modes supported

Word 2 bits (15:7) are reserved.

Word| 2 bit 6 is cleared to zero to disable support for Ultra DMA mode 6 andhds the effect of
clear|ng bit 6 to zero in word 88 of the IDENTIFY DEVICE or IDENTIFY,'PACKET DEVICE
respqnse. This bit shall not be cleared to zero if Ultra DMA mode 6 is currently selected.

Word| 2 bit 5 is cleared to zero to disable support for Ultra DMA mode”5 and has the effect of
clear|ng bit 5 to zero in word 88 of the IDENTIFY DEVICE or-IDENTIFY PACKET DEVICE
respgnse. This bit shall not be cleared to zero if Ultra DMA mode-5 is currently selected.

Word 2 bit 4 is cleared to zero to disable support for Ultra\DMA mode 4 and has the effect of
clear|ng bit 4 to zero in word 88 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE
respgnse. This bit shall not be cleared to zero if Ulfra" DMA mode 5 is supported or if|Ultra
DMA|mode 5 or 4 is selected.

Word| 2 bit 3 is cleared to zero to disable support for Ultra DMA mode 3 and has the effect of
clearing bit 3 to zero in word 88 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE
respgnse. This bit shall not be cleared to zero if Ultra DMA mode 5 or 4 is supported or if
Ultra|DMA mode 5, 4 or 3 is selected.

Word 2 bit 2 is cleared to zero totdisable support for Ultra DMA mode 2 and has the effect of
clearing bit 2 to zero in word\88 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE
respgnse. This bit shall not be cleared to zero if Ultra DMA mode 5, 4 or 3 is supported or if
Ultra|DMA mode 5, 4, 3. 0r2'is selected.

Word 2 bit 1 is cleared to zero to disable support for Ultra DMA mode 1 and has the effect of
clear|ng bit 1 toszero in word 88 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE
respgnse. This bit shall not be cleared to zero if Ultra DMA mode 5, 4, 3 or 2 is supported or if
Ultra|DMA mode 5, 4, 3, 2 or 1 is selected.

Word 2bit 0 is cleared to zero to disable support for Ultra DMA mode 0 and has the effect of
clearing bit U to zero In word 88 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE
response. This bit shall not be cleared to zero if Ultra DMA mode 5, 4, 3, 2 or 1 is supported
or if Ultra DMA mode 5, 4, 3, 2, 1 or 0 is selected.

6.10.5.8.5 Words 3 to 6: Maximum LBA

Words 3 to 6 define the maximum LBA. This shall be the highest address accepted by the
device after execution of the command. When this value is changed, the content of IDENTIFY
DEVICE data words 60 to 61 and 100 to 103 shall be changed as described in the SET MAX
ADDRESS and SET MAX ADDRESS EXT command descriptions to reflect the maximum
address set with this command. This value shall not be changed and command aborted shall
be returned if a Host Protected Area has been established by the execution of a SET MAX
ADDRESS or SET MAX ADDRESS EXT command with an address value less than that
returned by a READ NATIVE MAX ADDRESS or READ NATIVE MAX ADDRESS EXT
command. Any data contained in the Host Protected Area is not affected.
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6.10.5.8.6 Word 7: Command/features set supported

Word 7 bits (15:14) are reserved.

Word 7 bit 13 is cleared to zero to disable support for the SMART Conveyance self-test.
Subsequent attempts to start this test via the SMART EXECUTE OFF-LINE IMMEDIATE
command shall cause that command to abort. In addition, the SMART READ DATA command
shall clear bit 5 to zero in the Off-line data collection capabilities field. If this bit is supported
by DEVICE CONFIGURATION SET, then this feature shall not be disabled by bit 1 of word 7.

Word 7 bit 12 is cleared to zero to disable support for the SMART Selective self-test.
Subsgqueni attempis to start this test test via the SMART EXECUTE OFF-LINE TMMEDIATE
command shall cause that command to abort. In addition, the SMART READ DATA command
shallclear bit 6 to zero in the Off-line data collection capabilities field. If this bit js\supported
by DEVICE CONFIGURATION SET, then this feature shall not be disabled by bit. 1.6f wofd 7.

Word| 7 bit 11 is cleared to zero to disable support for the Force Unit Accéss commands$ and
has the effect of clearing bits 6 and 7 to zero in word 84 and word, 87 of the IDENTIFY
DEVICE or IDENTIFY PACKET DEVICE response.

Word 7 bit 10 is Reserved.

Word 7 bit 9 is cleared to zero to disable support for the Streaming feature set and hds the
effect of clearing bits 4, 9 and 10 to zero in word 84 and-word 87 and clearing the value in
word$ 95 to 99 and word 104 of the IDENTIFY DEVYICE or IDENTIFY PACKET DEVICE
respqgnse.

Word 7 bit 8 is cleared to zero to disable support*for the 48-bit Addressing feature set anfl has
the effect of clearing bit 10 to zero in word\83 and word 86 and clearing the value in Wwords
100 tp 103 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE response.

Word 7 bit 7 is cleared to zero to disable support for the Host Protected Area feature sgt and
has the effect of clearing bit 10 to*zero in word 82 and word 85 and clearing bit 8 to z¢ro in
word|83 and word 86 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE responsg. If a
Host |Protected Area has been.established by use of the SET MAX ADDRESS or SET|MAX
ADDRESS EXT command,.these bits shall not be cleared to zero and the device shall feturn
command aborted.

Word 7 bit 6 is cleared to zero to disable for the Automatic Acoustic Management featufe set
and has the effect of clearing bit 9 to zero in word 83 and word 94 of the IDENTIFY DEVICE
or IDENTIFY PACKET DEVICE response.

Word 7bit)5 is cleared to zero to disable support for the READ DMA QUEUED and WRITE
DMA[QUEUED commands and has the effect of clearing bit 1 to zero in word 83 and word 86
of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE response.

Word 7 bit 4 is cleared to zero to disable support for the Power-up in Standby feature set and
has the effect of clearing bits (6:5) to zero in word 83 and word 86 and clearing the value in
word 94 of the IDENTIFY DEVICE or IDENTIFY PACKET DEVICE response. If Power-up in
Standby has been enabled by a jumper, these bits shall not be cleared.

Word 7 bit 3 is cleared to zero to disable support for the Security feature set and has the
effect of clearing bit 1 to zero in word 82 and word 85 of the IDENTIFY DEVICE or IDENTIFY
PACKET DEVICE response. These bits shall not be cleared if the Security feature set has
been enabled.
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Word 7 bit 2 is cleared to zero to disable support for the SMART error logging and has the
effect of clearing bit 0 to zero in word 84 and word 87 of the IDENTIFY DEVICE or IDENTIFY
PACKET DEVICE response.

Word 7 bit 1 is cleared to zero to disable support for the SMART self-test and has the effect of
clearing bit 1 to zero in word 84 and word 87 of the IDENTIFY DEVICE or IDENTIFY PACKET
DEVICE response. Word 7 bit 1 disables support for the offline, short , extended self-tests
(off-line and captive modes). If bit 12 or bit 13 of word 7 are not supported, Word 7 bit 1 may
also disable support for conveyance self-test and selective self-test.

Word 7 bit 0 is cleared to zero to disable support for the SMART feature set and has the

effec

featu

bits shall not be cleared and the device shall return command aborted.

6.10.

Thes

6.10.
6.10.
Bits
data

sum
shall

6.11
6.11.

08h

6.11.

Gengral feature set

6.11.

Devide reset (see Clause 11).

e set has been enabled by use of the SMART ENABLE OPERATIONS command,

5.8.7 Words 8 to 9: Reserved for serial ATA

b words are reserved for future serial ATA use.

5.8.8 Words 10 to 254: Reserved

b.8.9 Word 255: Integrity word

structure checksum. The data structure checksdm/shall be the two’s complement
bf all byte in words 0 to 254 and the byte consisting of bits (7:0) of word 255. Each

DEVICE RESET

I Command code

P Feature set

— Use prohibjted when the PACKET Command feature set is not implemented.
— Mandatery when the PACKET Command feature set is implemented.

B Protocal

of clearing bit 0 to zero in word 82 and word 85 of the IDENTIFY DEVICE or IDENTIFY
PACKET DEVICE response. If bits (2:1) of word 7 are not cleared to zero or if the SN\

ART
hese

7:0) of this word shall contain the value A5h. Bits/(15:8) of this word shall contain the

f the
byte

be added with unsigned arithmetic, and overflow shall be ignored. The sum of all pytes
is zeflo when the checksum is correct.

6.11.4—imputs

Register 7 6 5 4 3 2 1 0

Features na

Sector Count na

LBA Low na

LBA Mid na

LBA High na
Device obs | na | obs | DEV | na | na | na | na

Command 08h
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Device register

DEV shall specify the selected device.

6.11.5 Normal outputs

Register 7 6 5 4 3 2 1

Error Diagnostic results

Sector Count signature

LBA Low signature

LBA Mid signature

H 4
oo Stghatare

Device 0 | 0 | 0 | DEV | 0 | 0 | 0 |

Status See Clause 11

Error

Sectd

Deviq

register

The diagnostic code as described in 6.13 is placed in this register;
r Count, LBA Low, LBA Mid, LBA High

Signature (see 5.15).
e register

DEV shall indicate the selected device.

Statuls register

See Clause 11.

6.11.6 Error outputs

If supported, this command shall not end in an“error condition. If this command i

5 not

suppérted and the device has the BSY bit or the:DRQ bit set to one when the commgnd is

writte

n, the results of this command are indeterminate. If this command is not supporte

the device has the BSY bit and the DRQ bit.¢cléared to zero when the command is writte
device shall respond with command aborted.

6.11.f Prerequisites

1 and
n, the

This fommand shall be acceptediwhen BSY or DRQ is set to one, DRDY is cleared to zgro or
DMARAQ is asserted. This command shall be accepted when in Sleep mode.

6.11.p Description

The DEVICE RESET command enables the host to reset an individual device without affecting

the o

6.12

her device.

DOWNLOAD MICROCODE

6.1 2.|1 Command code

92h

6.12.2 Feature set

Gene

ral feature set
— Optional for devices not implementing the PACKET Command feature set.
— Use prohibited for devices implementing the PACKET Command feature set.

6.12.3 Protocol

P1O data-out (see Clause 11).
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6.12.4 Inputs

Bits (3:0) of the Device register shall always be cleared to zero. The LBA High and LBA Mid
registers shall be cleared to zero. The LBA Low and Sector Count registers are used together

as a 16-bit sector count value. The Feature register specifies the subcommand code.

Register 7 6 5 4 3 2 1

Features Subcommand code

Sector Count Sector count (low order)

LBA Low Sector count (high order)

LBA Mid 00h

LBA High 00h

Device obs | na | obs | DEV | 0 | 0 | 0 |

Command 92h

Devige register
DEV shall specify the selected device.

6.12.p Normal outputs

Register 7 6 5 4 3 2 1

Error na

Sector Count na

LBA Low na

LBA Mid na

LBA High na

Device obs na obs DEV na na na

na

Status BSY DRDY DF na DRQ na na

ERR

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be clgared to zero indicating command completion.
DRDY shall be.set to one.

DF (Device Fault) shall be cleared to zero.

DRQ shall:be cleared to zero.

ERR shall be cleared to zero.

6.12.6 Error-outputs

The device shall return command aborted if the device does not support this command

or did

not accept the microcode data. The device shall return command aborted if subcommand

code is not a supported value.

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR
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Error

register
ABRT shall be set to one if the device does not support this command or di
accept the microcode data. ABRT may be set to one if the device is not a
complete the action requested by the command.

Device register

Statu

6.12.
DRD

6.12.

This

DEV shall indicate the selected device.

s register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.

d not
ble to

ERR shall be set toone if an Error rngicfnr bit is set to one

/ Prerequisites

Y set to one.

B Description

command enables the host to alter the device’s microcode. The ‘data transferred

the DOWNLOAD MICROCODE command is vendor specific.

All tr
deter
Low

value
regis

egister shall be used to extend the Sector Count register to create a 16-bit sector

er shall be the least significant eight bits. A value of zero in both the LBA Low re

using

bnsfers shall be an integer multiple of the sector size. The'size of the data transfer is
mined by the contents of the LBA Low register and the\Sector Count register. Thg LBA

count

. The LBA Low register shall be the most significant eight bits and the Sector Count

gister

and the Sector Count register shall specify no data“is to be transferred. This allows trgnsfer

sizes

The §

Eithe

6.13
6.13.
90h

6.13.

from O bytes to 33 553 920 bytes, in 512 byteincrements.

01h - download is for immediate;4emporary use.
07h - save downloaded code-for immediate and future use.

I or both values may be supported. All other values are reserved.

EXECUTE DEVICE DIAGNOSTIC

I Command code

P Feature set

Genedral. feature set

</ Mandatory for all devices.

Features register shall be used to determine the effect of the DOWNLOAD MICROCGODE
command. The values for the Features register are:

6.13.3 Protocol

Device diagnostic (see Clause 11).
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6.13.4 Inputs

Only the command code (90h). All other registers shall be ignored.
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Register 7 6 5 4 3 0
Features na
Sector Count na
LBA Low na
LBA Mid na
BA I—Iigh na
Device obs na obs na na na
Command 90h
Devige register
DEV shall be ignored.
6.13.p Normal outputs
The (liagnostic code written into the Error register is an 8-bit codés Table 15 defines fhese

values. The values of the bits in the Error register are not as defined in Clause 5. Both Device

0 and Device 1 shall provide these register contents.

Register 7 6 5 4 3 0
Error Diaghostic code
Séctor Count Signature
LBA Low Signature
LBA Mid Signature
| BA High Signature
Device Signature
Status See Clause 11

Error|register

Diagnostic code.

Sectqr Count, LBA Low; LBA Mid, LBA High, Device registers
device signature’ (see 5.15).

Devige register

DEV shall‘be cleared to zero.

Statuls registér

SeeClause 11.
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Table 15 - Diagnostic codes

Code (see note 1) Description

When this code is in the Device 0 Error register

01h Device 0 passed, Device 1 passed or not present
00h, 02h-7Fh Device 0 failed, Device 1 passed or not present
81h Device 0 passed, Device 1 failed
80h, 82h-FFh Device 0 failed, Device 1 failed

When this code is in the Device 1 Error register

al B . 4 : .
UTTT UCVILT T PdassCU (STC TIULT 4

00h, 02h-7Fh Device 1 failed (see note 2)

NOT
NOT

F 1 Codes other than 01h and 81h may indicate additional information about the failure(s).

F 2 If Device 1 is not present, the host may see the information from Device 0 even-though Devid
elected.

elis

6.13.

Tablg 15 shows the error information that is returned as a diagnostic’code in the Error re

6.13.

This

6.13.

This
if pre

If the
to a
DEVI

6.14
6.14.
E7h

6.14.

Gengral featlre set
— ¢~ Mandatory for all devices not implementing the PACKET Command feature set.

6.14.

b Error outputs

/ Prerequisites

command shall be accepted regardless of the statexof DRDY.

B Description

command shall cause the devices to perform the internal diagnostic tests. Both de
sent, shall execute this command regardless of which device is selected.

host issues an EXECUTE DEVICECDIAGNOSTIC command while a device is in or

power management mode except Sleep, then the device shall execute the EXE(
ICE DIAGNOSTIC sequence.

FLUSH CACHE

' Command code

P Featureset

=, Optional for devices implementing the PACKET Command feature set.

jister.

ices,

joing
CUTE

Protocol

Non-data (see Clause 11).
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Register

Features

na

Sector Count

na

LBA Low

na

LBA Mid

na

LBA High

na

Device

obs

na

obs

DEV | na

| na

Command

E/h

Devige register
DEV shall specify the selected device.

6.14.p Normal outputs

Register

Error

na

Sector Count

na

LBA Low

na

LBA Mid

na

LBA High

na

Device

obs

na

obs

DEV na

na na

na

Status

BSY

DRDY

DF,

na DRQ

na na

ERR

Devige register
DEV shall indicate the selected\device.

Statuls register

6.14.p Error outputs

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to_one-
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.

An unrecoverable error encountered during execution of writing data results in the termination
of th¢ command and the Command Block registers contain the sector address of the gector
wherg thefirst unrecoverable error occurred. Subsequent FLUSH CACHE commands corjtinue

the ptacess of flushing the cache starting with the first sector after the sector in error

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na
Sector Count na

LBA Low LBA (7:0)

LBA Mid LBA (15:8)

LBA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF na DRQ | na | na | ERR
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Error

register

ABRT may be set to one if the device is not able to complete the action requested by

the command.

LBA Low, LBA Mid, LBA High, Device
shall be written with the address of the first unrecoverable error. If the device supports
the 48-bit Address feature set and the error occurred in an address greater than
FFFFFFFh, the value set in the LBA Low, LBA Mid, and LBA High registers shall be

FFh and the value set in bits (3:0) of the Device register shall be Fh.

Device register

DEV shall indicate the selected device.

Status register

6.14.
DRD

6.14.

This
data

BSY shall he cleared to zero indicatina command combpletion
~J =

DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.

ERR shall be set to one if an Error register bit is set to one.

7 Prerequisites

Y set to one.

B Description

command is used by the host to request the device to«flush the write cache. If there is

n the write cache, that data shall be written to the media. The BSY bit shall remain

one |ntil all data has been successfully written or an error occurs.

NOTE

6.15

6.15.

EAh

6.15.
48-bi

6.15.

Non-

This command may take longer than 30 s to complete.
FLUSH CACHE EXT

I Command code

P Feature set

Address feature set
— Mandatory for all devices implementing the 48-bit Address feature.
— Prohibited for.devices implementing the PACKET Command feature set.

3 Protocol

jata (see Clause 11).

set to
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6.15.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current Reserved
Previous Reserved
Sector Count Current Reserved
Previous Reserved
LBA Low Current Reserved
Previous Reserved
rBAvd €urremt Reserved
Previous Reserved
UBA High Current Reserved
Previous Reserved
Device obs | na | obs | DEV | na
Command EAh
NOTE The value indicated as Current is the value most recently written to the, register. The value indicdted as
Previous is the value that was in the register before the most recent write to the.register.
Devige register
DEV shall specify the selected device.
6.15.p Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sejctor Count HOB =0 Reserved
HOB =1 Reserved
| BA Low HOB =0 Reserved
HOB =1 Reserved
L BA Mid HOB =0 Reserved
HOB =1 Reserved
UBA High HOB =0 Reserved
HOB(= Reserved
Device obs na obs DEV Reserved
Statu's BSY | DRDY | DF na DRQ | na | na | [ERR
NOTE HOB =\0/indicates the value read by the host when the HOB bit of the Device Control register is clepred to
zero|HOB~=\1"Indicates the value read by the host when the HOB bit of the Device Control register is set td one.

Devicefegister

DEV shall indicate the selected device.

Status register

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.

DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.15.6 Error outputs

An unrecoverable error encountered while writing data results in the termination of the
command and the Command Block registers contain the sector address of the sector where
the first unrecoverable error occurred. Subsequent FLUSH CACHE EXT commands continue

the process of flushing the cache starting with the first sector after the sector in error.
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Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sector Count HOB =0 Reserved
HOB = Reserved
LBA Low HOB =0 LBA (7:0)
HOB = LBA (31:24)
LBA Mid HOB = LBA (15:8)
HOB = LBA (39:32)
LiBA+High HOB=+6 EBA{23-16)
HOB = LBA (47:40)
Device obs na obs DEV Reserved
Status BSY DRDY DF na DRQ | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cleared
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Device{Control register is|set to
one.
Error|register
ABRT shall be set to one if the device is not able to complete the action requested by
the command.
LBA Low
LBA (7:0) of the address of the first unrecoverable error when read with Device
Control register HOB bit cleared to zerot
LBA (31:24) of the address of the first unrecoverable error when read with Dievice
Control register HOB set to one.
LBA Mid
LBA (15:8) of the address of the first’ unrecoverable error when read with Dievice
Control register HOB cleared to zero.
LBA (39:32) of the address, of;the first unrecoverable error when read with Device
Control register HOB set telone.
LBA High
LBA (23:16) of the address of the first unrecoverable error when read with Dievice
Control registernHOB cleared to zero.
LBA (47:40) of the address of the first unrecoverable error when read with Dievice
Control register HOB is set to one.
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall'‘be cleared to zero indicating command completion.
DRDY shall be set to one.
DE«Device Fault) shall be set to one if a device fault has occurred.
DRQ@ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one; however, if SE is set to

one, ERR shall be cleared to zero.

6.15.7 Prerequisites
DRDY set to one.
6.15.8 Description

This command is used by the host to request the device to flush the write cache. If there is
data in the write cache, that data shall be written to the madia.The BSY bit shall remain set to
one until all data has been successfully written or an error occurs.

NOTE

This command may take longer than 30 s to complete.
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6.16 GET MEDIA STATUS
6.16.1 Command code

DAh

6.16.2 Feature set
Removable Media Status Notification feature set

— Mandatory for devices implementing the Removable Media Status Notification

feature set.
Removable Media feature set

— Optional for devices implementing the Removable Media feature set.
6.16.3 Protocol

Non-glata (see Clause 11).

6.16.4 Inputs

Register 7 6 5 4 3 2 1 0

Features na

Sector Count na

LBA Low na

LBA Mid fla

LBA High na
Device obs | na | obs | DEV | na | na | na na

Command DAh

Devige register
DEV shall specify the selected-device.

6.16.p Normal outputs

Normpal outputs are returned.if/Media Status Notification is disabled or if no bits are set tp one

in thg Error register.

Register 7 6 5 4 3 2 1
Error na
Sector Coupt na
LBA kow na
L.BA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR

Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.



https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

24739-1 © ISO/IEC:2009(E) - 119 -

6.16.6 Error outputs

If the device does not support this command, the device shall return command aborted.

Register 7 6 5 4 3 2 1 0
Error na WP MC na MCR ABRT NM obs
Sector Count na
LBA Low na
LBA Mid na
[BA High na
Device obs na obs DEV na na na a
Status BSY DRDY DF na DRQ na na ERR

Error|register

ABRT shall be set to one if device does not support this command.*ABRT may He set
to one if the device is not able to complete the action requested by the
command.

NM (No Media) shall be set to one if no media is presentiin/the device. This bit[shall
be set to one for each execution of GET MEDIA STATUS until media is inserted
into the device.

MCR (Media Change Request) shall be set to one ifithe eject button is pressed Hy the
user and detected by the device. The device shall reset this bit after |each
execution of the GET MEDIA STATUS«€ommand and only set the bit agalin for
subsequent eject button presses.

MC (Media Change) shall be set to one<when the device detects media has |been
inserted. The device shall reset this bit after each execution of the GET MEDIA
STATUS command and only setithe bit again for subsequent media insertigns.

WP (Write Protect) shall be set ta one for each execution of GET MEDIA STATUS
while the media is write protected.

Devige register

DEV shall indicate the selected device.

Status register

BSY shall be cleared to.zéro indicating command completion.

DRDY shall be set to.one.

DF (Device Fault).shall be set to one if a device fault has occurred.

DRQ shall be cleared to zero.

ERR shall beset to one if an Error register bit is set to one.

6.16.f Prerequisites

DRDY set tolone.

6.16.B.<Description

This command returns media status bits WP, MC, MCR, and NM, as defined above. When
Media Status Notification is disabled this command returns zeros in the WP, MC, MCR, and
NM bits.

6.17 IDENTIFY DEVICE
6.17.1 Command code

ECh
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6.17.2 Feature set

General feature set
— Mandatory for all devices.
— Devices implementing the PACKET Command feature set (See 6.17.5.2).

6.17.3 Protocol

P10 data-in (see Clause 11).

6.17.4 Inputs

Register 7 6 5 4 3 2 1 0
Features na

Sgctor Count na
LBA Low na
LBA Mid na
LBA High na

Device obs | na | obs | DEV | na

Command ECh

Devige register
DEV shall specify the selected device.

6.17.p Outputs

6.17.p.1 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na

Device obs na obs DEV na na na na

Status BSY DRDY DF na DRQ na na FRR

Devige register

DEV shafll~indicate the selected device.

Statufs register

BSY.shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DE (nn\/ir\n |:9||If) shall he cleared to zero

DRAQ shall be cleared to zero.

ERR shall be cleared to zero.

6.17.5.2 Outputs for PACKET Command feature set devices

In response to this command, devices that implement the PACKET Command feature set shall
post command aborted and place the PACKET Command feature set signature in the
Command Block registers (see 5.15).

6.17.6 Error outputs

Devices not implementing the PACKET Command feature set shall not report an error.
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6.17.7 Prerequisites

DRDY set to one.

6.17.8 Description

The IDENTIFY DEVICE command enables the host to receive parameter information from the
device.

Some devices may have to read the media in order to complete this command.

Wher
word
zero,
readi
word

plac
sign

Somg
trans

the command is issued, the device sets the BSY bit to one, prepares to transferth
5 of device identification data to the host, sets the DRQ bit to one, clears the BSY
and asserts INTRQ if nlEN is cleared to zero. The host may then transfercthe d
hg the Data register. Table 16 defines the arrangement and meaning of the“para
5 in the buffer. All reserved bits or words shall be zero.

s the most significant bit of the value on signal line DD15 and the least significant
| line DDO (see 3.3.10). For serial implementation see 3.3.11,

Somg parameters are defined as a 16-bit value. A word that is defined as a 16-bit

parameters are defined as 32-bit values (e.g., words 60 to 61). Such field
ferred using two successive word transfers. The device shall first transfer the

signinicant bits, bits (15:0) of the value, on signal lines DD{15:0) respectively. After the

signi
be tr4

Somg
defin

icant bits have been transferred, the most significant bits, bits (31:16) of the value,
nsferred on DD(15:0) respectively (See 3.3.10J,

parameters are defined as a string of ACSIl characters. Such fields are transferr
ed in 3.3.10.

b 256
bit to
ta by
eter

value
Dit on

5 are
least
least
shall

bd as
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Table 16 — IDENTIFY DEVICE data
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Word O/M FIV Description
0 M General configuration bit-significant information:
F 15 0 = ATA device
X 14-8 Retired
F 7 1 = removable media device
X 6 Obsolete
X 5-3 Retired
\% 2 Response incomplete
X 1 Retired
F 0 Reserved
1 X Obsolete
2 O Vv Specific configuration
3 X Obsolete
4-5 X Retired
6 X Obsolete
7-8 (0] \ Reserved for assignment by the CompactFlash™"Association
9 X Retired
10-19 M F Serial number (20 ASCII characters)
20-2 X Retired
22 X Obsolete
23-2¢6 M F Firmware revision (8 ASClkcharacters)
27-4%6 M F Model number (40 ASCHcCharacters)
47 M F 15-8 80h
F 7-0 00h = Reserved
F 01h:EFh = Maximum number of sectors that shall be transferred per interrypt
6n,READ/WRITE MULTIPLE commands
48 F Reserved
49 M Capabilities
F 1154- Reserved for the IDENTIFY PACKET DEVICE command.
F 13 1 = Standby timer values as specified in this standard are supported
0 = Standby timer values shall be managed by the device
F 12 Reserved for the IDENTIFY PACKET DEVICE command.
F TT T=TORDY supporied
0 = IORDY may be supported
F 10 1 = IORDY may be disabled
F 9 1 = LBA supported
F 8 1 = DMA supported.
X 7-0 Retired
50 M Capabilities

X m m ™

15 Shall be cleared to zero.

14 Shall be set to one.
13-2 Reserved.

1 Obsolete
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Word O/M FIV Description
F 0 Shall be set to one to indicate a device specific Standby timer value minimum.
51-52 X Obsolete
53 M F 15-3 Reserved
F 2 1 = the fields reported in word 88 are valid
0 = the fields reported in word 88 are not valid
F 1 1 = the fields reported in words 64 to 70 are valid
0 = the fields reported in words 64 to 70 are not valid
X 0 Qbsolete
54-58 X Obsolete
59 M F 15-9 Reserved
\Y 8 1 = Multiple sector setting is valid
Vv 7-0 xxh = Current setting for number of sectors that shall be transferred per
interrupt on R/W Multiple command
60-6 M F Total number of user addressable sectors
62 X Obsolete
63 M 15- Reserved
11
\ 10 1 = Multiword DMA mode 2 is selected
0 = Multiword DMA mode 2 is not‘sélected
\Y 9 1 = Multiword DMA mode 1 is{selected
0 = Multiword DMA mode 1is' not selected
\ 8 1 = Multiword DMA mode 0 is selected
0 = Multiword DMA*mode 0 is not selected
F 7-3 Reserved
F 2 1 = Multiwords DMA mode 2 and below are supported
F 1 1 = Multiword DMA mode 1 and below are supported
F 0 1 =\Multiword DMA mode 0 is supported
64 M F 15-8 , Reserved
F 7=0 PIO modes supported
65 M Minimum Multiword DMA transfer cycle time per word
F 15- Cycle time in nanoseconds
0
66 M Manufacturer’'s recommended Multiword DMA transfer cycle time
F 15- Cycle time in nanoseconds
0
67 M Minimum PI1O transfer cycle time without flow control
F 15-0 Cycle time in nanoseconds
68 M Minimum PIO transfer cycle time with IORDY flow control
F 15- Cycle time in nanoseconds
0
69-70 F Reserved (for future command overlap and queuing)
71-74 F Reserved for the IDENTIFY PACKET DEVICE command.
75 (6] Queue depth
F 15-5 Reserved
F 4-0 Maximum queue depth - 1
76-79 F Reserved for Serial ATA
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Word O/M FIV Description

80 M Major version number

0000h or FFFFh = device does not report version

F 15 Reserved
F 14 Reserved for ATA/ATAPI-14
F 13 Reserved for ATA/ATAPI-13
F 12 Reserved for ATA/ATAPI-12
F 11 Reserved for ATA/ATAPI-11
E 10 Reserved for ATA/ATAPI-10
F 9 Reserved for ATA/ATAPI-9
F 8 Reserved for ATA/ATAPI-8
F 7 1 = supports ATA/ATAPI-7
F 6 1 = supports ATA/ATAPI-6
F 5 1 = supports ATA/ATAPI-5
F 4 1 = supports ATA/ATAPI-4
F 3 Obsolete
X 2 Obsolete
X 1 Obsolete
F 0 Reserved
81 M F Minor version number
0000h or FFFFh = device does notxeport version
0001h-FFFEh = See 6.17.41
82 M Command set supported.
X 15 Obsolete
F 14 1 = NOP comnrand supported
F 13 1 = READ BUFFER command supported
F 12 1 = WRITE BUFFER command supported
X 11 Obsolete
F 10 1 = Host Protected Area feature set supported
F 9 1 = DEVICE RESET command supported
F 8 1 = SERVICE interrupt supported
E 7 1 = release interrupt supported
F 6 1 = look-ahead supported
F 5 1 = write cache supported
F 4 ShFII be cl?ajed to zero to indicate that the PACKET Command feature sej is
not-supported:
F 3 1 = mandatory Power Management feature set supported
F 2 1 = Removable Media feature set supported
F 1 1 = Security Mode feature set supported
F 0 1 = SMART feature set supported
83 M Command sets supported.
F 15 Shall be cleared to zero
F 14 Shall be set to one
F 13 1 = FLUSH CACHE EXT command supported
F 12 1 = mandatory FLUSH CACHE command supported
F 1 1 = Device Configuration Overlay feature set supported
F 10 1 = 48-bit Address feature set supported
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Word O/M FIV Description

F 9 1 = Automatic Acoustic Management feature set supported

F 8 1 = SET MAX security extension supported

F 7 See Address Offset Reserved Area Boot, INCITS TR27:2001

F 6 1 = SET FEATURES subcommand required to spinup after power-up

F 5 1 = Power-Up In Standby feature set supported

F 4 1 = Removable Media Status Notification feature set supported

F 3 1 = Advanced Power Management feature set supported

= 2 1 = CFA feature set supported

F 1 1 = READ/WRITE DMA QUEUED supported

F 0 1 = DOWNLOAD MICROCODE command supported

84 M Command set/feature supported extension.

F 15 Shall be cleared to zero

F 14 Shall be set to one

F 13 1 = IDLE IMMEDIATE with UNLOAD FEATURE supported

F 12 Reserved for technical report

F 11 Reserved for technical report

F 10 1 = URG bit supported for WRITE STREAM/DMA EXT and WRITE STREAM
EXT

F 9 1 = URG bit supported for READ_STREAM DMA EXT and READ STREAM EXT

F 8 1 = 64-bit World wide name stpported

F 7 1 = WRITE DMA QUEUED-\RUA EXT command supported

F 6 1 = WRITE DMA FUA EXT and WRITE MULTIPLE FUA EXT commands
supported

F 5 1 = General Purpgse Logging feature set supported

F 4 1 = Streaming\feature set supported

F 3 1 = Media_Card Pass Through Command feature set supported

F 2 1 = Media serial number supported

F 1 1 3'SMART self-test supported

F 0 1 = SMART error logging supported

85 M Command set/feature enabled.

X 15 Obsolete

E 14 1 = NOP command enabled

F 13 1 = READ BUFFER command enabled

F 12 1 = WRITE BUFFER command enabled

X 11 Obsolete

\ 10 1 = Host Protected Area feature set enabled

F 9 1 = DEVICE RESET command enabled

\% 8 1 = SERVICE interrupt enabled

\% 7 1 = release interrupt enabled

\Y 6 1 = look-ahead enabled

\ 5 1 = write cache enabled

F 4 Shall be cleared to zero to indicate that the PACKET Command feature set is
not supported.

F 3 1 = Power Management feature set enabled

F 2 1 = Removable Media feature set enabled

\% 1 = Security Mode feature set enabled
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Word O/M FIV Description
Vv 0 1 =SMART feature set enabled
86 M Command set/feature enabled.
F 15-  Reserved
14
F 13 1 = FLUSH CACHE EXT command supported
F 12 1 = FLUSH CACHE command supported
F 11 1 = Device Configuration Overlay supported
F 10 1 = 48-bit Address features set supported
V 9 1 = Automatic Acoustic Management feature set enabled
F 8 1 = SET MAX security extension enabled by SET MAX SET PASSWORD
F 7 See Address Offset Reserved Area Boot, INCITS TR27:2001
F 6 1 = SET FEATURES subcommand required to spin-up after power-up
\Y S 1 = Power-Up In Standby feature set enabled
\Y 4 1 = Removable Media Status Notification feature set gnabled
\Y 3 1 = Advanced Power Management feature set enabled
F 2 1 = CFA feature set enabled
F 1 1 = READ/WRITE DMA QUEUED command.sdpported
F 0 1 = DOWNLOAD MICROCODE command supported
87 M Command set/feature default.
F 15 Shall be cleared to zero
F 14 Shall be set to one
F 13 1 = IDLE IMMEDIATE with UNLOAD FEATURE supported
Vv 12 Reserved for technical report-
Vv 11 Reserved for technical report-
F 10 1 = URG bit-supported for WRITE STREAM DMA EXT and WRITE STREAM
EXT
F 9 1 = URG bit supported for READ STREAM DMA EXT and READ STREAM EXT
F 8 1"=\64 bit World wide name supported
F 7 1 = WRITE DMA QUEUED FUA EXT command supported
F 6 1 = WRITE DMA FUA EXT and WRITE MULTIPLE FUA EXT commands
supported
F 5 1 = General Purpose Logging feature set supported
\ 4 1 = Valid CONFIGURE STREAM command has been executed
Vv 3 1 = Media Card Pass Through Command feature set enabled
\Y 2 1 = Media serial number is valid
= 4 +=SMARTF-seltest-supported
F 0 1 = SMART error logging supported
88 O F 15 Reserved
\ 14 1 = Ultra DMA mode 6 is selected
0 = Ultra DMA mode 6 is not selected
\ 13 1 = Ultra DMA mode 5 is selected
0 = Ultra DMA mode 5 is not selected
\Y 12 1 = Ultra DMA mode 4 is selected
0 = Ultra DMA mode 4 is not selected
\ 11 1 = Ultra DMA mode 3 is selected
0 = Ultra DMA mode 3 is not selected
\ 10 1 = Ultra DMA mode 2 is selected
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Word O/M FIV Description
0 = Ultra DMA mode 2 is not selected
\ 9 1 = Ultra DMA mode 1 is selected
0 = Ultra DMA mode 1 is not selected
\Y 8 1 = Ultra DMA mode 0 is selected
0 = Ultra DMA mode 0 is not selected
F 7 Reserved
F 6 1 = Ultra DMA mode 6 and below are supported
= 5 1 = Ultra DMA mode 5 and below are supported
F 4 1 = Ultra DMA mode 4 and below are supported
F 3 1 = Ultra DMA mode 3 and below are supported
F 2 1 = Ultra DMA mode 2 and below are supported
F 1 1 = Ultra DMA mode 1 and below are supported
F 0 1 = Ultra DMA mode 0 is supported
89 (6] F Time required for security erase unit completion
90 0 F Time required for Enhanced security erase completion
91 (6] \Y Current advanced power management value
92 O \ Master Password Revision Code
93 * Hardware reset result. The contents of bits (12:0) of this word shall change only diiring
the execution of a hardware reset.
F 15 Shall be cleared to zero.
F 14 Shall be set to one.
\ 13 1 = device detected(CBLID- above ViH
0 = device detected CBLID- below ViL
12-8 Device 1 hafdware reset result. Device 0 shall clear these bits to zero.
Device 1-shall set these bits as follows:
F 12 Reserved.
\Y ™M 0 = Device 1 did not assert PDIAG-.
1 = Device 1 asserted PDIAG-.
\Y 10-9 These bits indicate how Device 1 determined the device
number:
00 = Reserved.
01 = a jumper was used.
10 = the CSEL signal was used.
11 = some other method was used or the method is unknown.
8 Shall be set to one.
7-0 Device 0 hardware reset result. Device 1 shall clear these bits to zero.
Device 0 shall set these bits as follows:
F 7 Reserved.
F 6 0 = Device 0 does not respond when Device 1 is selected.
1 = Device 0 responds when Device 1 is selected.
\Y 5 0 = Device 0 did not detect the assertion of DASP-.
1 = Device 0 detected the assertion of DASP-.
\ 4 0 = Device 0 did not detect the assertion of PDIAG-.
1 = Device 0 detected the assertion of PDIAG-.
Vv 3 0 = Device 0 failed diagnostics.
1 = Device 0 passed diagnostics.
\Y 21 These bits indicate how Device 0 determined the device
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Word O/M FIV Description
number:
00 = Reserved.
01 = a jumper was used.
10 = the CSEL signal was used.
11 = some other method was used or the method is unknown.
F 0 Shall be set to one.
94 O V 15-8 Vendor’s recommended acoustic management value.
V 7-0 Current automatic acoustic management value.
95 F Stream Minimum Request Size
96 \ Streaming Transfer Time - DMA
97 \Y Streaming Access Latency - DMA and PIO
98-99 F Streaming Performance Granularity
100-193 (6] \Y Maximum user LBA for 48-bit Address feature set.
104 (0] \Y Streaming Transfer Time - PIO
105 F Reserved
106 (0] Physical sector size / Logical Sector Size
F 15 Shall be cleared to zero
F 14 Shall be set to one
F 13 1 = Device has multiple logical'sectors per physical sector.
12 1= Device Logical Sectgr,Longer than 256 Words
F 11-4 Reserved
F 3-0 2X logical sectaors per physical sector
107 O F Inter-seek delay for ISOS7779 acoustic testing in microseconds
108 o F 15-12  NAA (3:0)
11-0 IEEE QUI (23:12)
109 1) F 15-4 IEEE OUI (11:0)
3.0 Unique ID (35:32)
110 0 E 1520 Unique ID (31:16)
111 o] F 15-0  Unique ID (15:0)
112-1h5 0 F Reserved for world wide name extension to 128 bits
116 o) v Reserved for technical report-
117-1h8 Ie) F Words per Logical Sector
119-1b6 E Reserved
127 S Removable Media Status Notification feature set support
F 15-2 Reserved
F 1-0 00 = Removable Media Status Notification feature set not supported
01 = Removable Media Status Notification feature supported
10 = Reserved
11 = Reserved
128 0 Security status

< m m < ™

15-9 Reserved

8 Security level 0 = High, 1 = Maximum
7-6 Reserved

5 1 = Enhanced security erase supported

4 1 = Security count expired
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Word Oo/M FIV Description
i 3 1 = Security frozen
Vv 2 1 = Security locked
Vv 1 1 = Security enabled
F 0 1 = Security supported
129-159 X Vendor specific
160 o CFA power mode 1
F 15 Word 160 supported
14 Reserved
13 CFA power mode 1 is required for one or more commands
implemented by the device
vV 12 CFA power mode 1 disabled
F 11-0 Maximum current in ma
161-1¥5 X Reserved for assignment by the CompactFlash™ Association
176-205 0 vV Current media serial number
206-2b4 E Reserved
255 M X Integrity word
15-8 Checksum
7-0 Signature
Key
O/M =|Mandatory/optional requirement.
M = S¢yipport of the word is mandatory.
O = Sypport of the word is optional.

* = Sep 6.17.49.
F/V = Fixed/variable content

F = th¢ content of the word is fixed and does_not change. For removable media devices, these values may ch
when media is removed or changed.

V = the contents of the word is variable and may change depending on the state of the device or the comm

e

X =th

ecuted by the device.

b content of the word may be fixed or variable.

ange

ands

6.17.

Devid
If bit
Bit 6
If bit
This

(concl
D Word 0: Geheral configuration

es that conform to this standard shall clear bit 15 to zero.

7 is set to\one, the device is a removable media device.

s obsolete.

P is(set to one it indicates that the content of the IDENTIFY DEVICE data is incom
villloccur if the device supports the Power-up in Standby feature set and required d

ided)

Dlete.
ata is

cont
valid.

Inea on the device media. In this case the content OT al least wora U and word £ sh

Il be

Devices supporting the CFA feature set shall place the value 848Ah in word 0. In this case,
the above definitions for the bits in word 0 are not valid.
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10 Word 1: Obsolete

11 Word 2: Specific configuration.

Word 2 shall be set as follows:

Value Description
37C8h Device requires SET FEATURES subcommand to spin-up after power-up and
IDENTIFY DEVICE data is incomplete (See 4.12).
738Ch Device requires SET FEATURES subcommand to spin-up after power-up and
IDENTIFY DEVICE data is complete (See 4.12).
8C73h Device does not require SET FEATURES subcommand to spin-up after power-up and
IDENTIFY DEVICE data is incomplete (See 4.12).
C837h Device does not require SET FEATURES subcommand to spin-up after powér-up ang
IDENTIFY DEVICE data is complete (See 4.12).
All pther values Reserved.
6.17.12 Word 3: Obsolete
6.17.13 Word 4 to 5: Retired.
6.17.14 Word 6: Obsolete
6.17.15 Words 7 to 8: Reserved for assignment by the CompactFlash™ Association
6.17.16 Word 9: Retired.
6.17.17 Words 10 to 19: Serial number
This [field contains the serial number of the @evice. The contents of this field is an ASCII
chardcter string of twenty bytes. The device shall pad the character string with spaces (20h),
if negessary, to ensure that the string is the proper length. The combination of Serial nymber
(words 10 to 19) and Model number (werds 27 to 46) shall be unique for a given manufagturer
(see B.3.10).
6.17.[:8 Word 20 to 21: Retired:
6.17.19 Word 22: Obsolete.
6.17.20 Word 23 to 26: Firmware revision
This field contains\the firmware revision number of the device. The contents of this field|is an
ASCI| charactérstring of eight bytes. The device shall pad the character string with spaces
(20h)|, if necessary, to ensure that the string is the proper length (See 3.3.10).

6.17.

21."Words 27 to 46: Model number

This field contains the model number of the device. The contents of this field is an ASCII
character string of forty bytes. The device shall pad the character string with spaces (20h), if
necessary, to ensure that the string is the proper length. The combination of Serial number
(words 10 to 19) and Model number (words 27 to 46) shall be unique for a given manufacturer

(see

6.17.

3.3.10).

22 Word 47: READ/WRITE MULTIPLE support

Bits (7:0) of this word define the maximum number of sectors per block that the device
supports for READ/WRITE MULTIPLE commands. If the serial interface is implemented, this
field shall be set to 16 or less.
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6.17.23 Word 48: Reserved

6.17.24 Word 50 to 49: Capabilities

Bits (15:14) of word 49 are reserved for use in the IDENTIFY PACKET DEVICE command
data.

Bit 13 of word 49 is used to determine whether a device uses the Standby timer values as
defined in this standard. Table 19 specifies the Standby timer values used by the device if bit
13 is set to one. If bit 13 is cleared to zero, the timer values shall be vendor specific.

Bit 12 of word 49 is reserved for use in the IDENTIFY PACKET DEVICE command data.

Bit 11 of word 49 indicates whether a device supports IORDY. If this bit is set to one, then the
device supports IORDY operation. All devices except CFA and PCMCIA devices shall support
PI1O i ; ; Tsbi . ratimtgrface
is implemented, this bit shall be set to one.
Bit 10 of word 49 is used to indicate a device’s ability to enable or disable the use(0f1ORDY.
If this bit is set to one, then the device supports the disabling of IORDY. Disabling and
enabling of IORDY is accomplished using the SET FEATURES command. If the perial
interfpce is implemented, this bit shall be set to one.

Bit 9 jof word 49 shall be set to one to indicate that an LBA transition is supported.
Bits 8 of word 49 shall be set to one to indicate that DMA is suppérted. For devices not
impleémenting the CompactFlash feature set this bit shall be set to one.
Bits (]7:0) of word 49 are retired.

Bit 1% of word 50 shall be cleared to zero to indicate that the contents of word 50 are valid.
Bit 14 of word 50 shall be set to one to indicate that the contefits of word 50 are valid.
Bits (|13:2) of word 50 are reserved.

Bit 1 jof word 50 is obsolete.

Bit 0 |of word 50 set to one indicates that the device has.a minimum Standby timer valu¢ that
is deyice specific.

6.17.25 Words 51 to 52: Obsolete

6.17.26 Word 53: Field validity

Bit O of word 53 is obsolete.
If bit|1 of word 53 is set to one, the valdes reported in words 64 to 70 are valid. If this|bit is
cleargd to zero, the values reported.in° words 64 to 70 are not valid. All devices excepf CFA
and PCMCIA devices shall support'PIO mode 3 or above and shall set bit 1 of word 53 tp one
and dqupport the fields containedin words 64 to 70. If the serial interface is implemented, this
bit shall be set to one.
If thel device supports Ultra DMA and the values reported in word 88 are valid, then bif 2 of
word|53 shall be set to ane. If the device does not support Ultra DMA and the values replorted
in word 88 are not valid) then this bit is cleared to zero. If the serial interface is implemgnted,
this Wit shall be set to_one.

6.17.7 Word 58.to 54: Obsolete
6.17.28 Word’'59: Multiple sector setting

If bit[85is set to one, bits (7:0) reflect the number of sectors currently set to transfer|on a

REA DNAA/DITE AALLIL TID) 2l Tt £fiaoldl Ao f I+ ¢ £l £ 2l ] £ th
TVVINTTIL VIO TIT L UUITIIranru. Tiro  1T1C1TU Illay utTiauit tu uic proicliicu vaiutc  1Ul e

device (see 6.52).
6.17.29 Word 60 to 61: Total number of user addressable sectors
This field contains a value that is one greater than the maximum user accessable logical block

address (See 4.2). The maximum value that shall be placed in this field is OFFFFFFFh.

6.17.30 Word 62: Obsolete
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6.17.31 Word 63: Multiword DMA transfer

6.17.31.1 General

Word 63 identifies the Multiword DMA transfer modes supported by the device and indicates
the mode that is currently selected. Only one DMA mode shall be selected at any given time.

If an Ultra DMA mode is enabled, then no Multiword DMA mode shall be enabled. If a
Multiword DMA mode is enabled then no Ultra DMA mode shall be enabled.

6.17.31.2 Reserved

Bits (15:11) of word 63 are reserved

6.17.31.3 Multiword DMA mode 2 selected

If bit 10 of word 63 is set to one, then Multiword DMA mode 2 is selected. If this bit is cleared
to zefo, then Multiword DMA mode 2 is not selected. If bit 9 is set to one or-if bit 8 is et to
one, then this bit shall be cleared to zero.

6.17.31.4 Multiword DMA mode 1 selected

If bit|9 of word 63 is set to one, then Multiword DMA mode 1 is“selected. If this bit is cl¢ared
to zefo then Multiword DMA mode 1 is not selected. If bit 100s,Set to one or if bit 8 is get to
one, then this bit shall be cleared to zero.

6.17.31.5 Multiword DMA mode 0 selected
If bit |8 of word 63 is set to one, then Multiword DMA mode 0 is selected. If this bit is cl¢ared

to zefo then Multiword DMA mode 0 is not selected. If bit 10 is set to one or if bit 9 is et to
one, then this bit shall be cleared to zero.

6.17.p1.6 Reserved

Bits (|[7:3) of word 63 are reserved.

6.17.1.7 Multiword DMA mode 2 supported

If bit P of word 63 is set to,_one, then Multiword DMA modes 2 and below are supported. |f this
bit is|cleared to zero, then Multiword DMA mode 2 is not supported. If Multiword DMA mode 2
is supported, then Mujtiword DMA modes 1 and 0 shall also be supported. If this bit is get to
one, pits (1:0) shall.be set to one. If the serial interface is implemented, this bit shall be $et to
one.

6.17.51.8~ Multiword DMA mode 1 supported

If bit L_af word 63 is set to ane then Multiword DMA modes 1 and below are supported f this
bit is cleared to zero, then Multiword DMA mode 1 is not supported. If Multiword DMA mode 1
is supported, then Multiword DMA mode 0 shall also be supported. If this bit is set to one, bit
0 shall be set to one. If the serial interface is implemented, this bit shall be set to one.

6.17.31.9 Multiword DMA mode 0 supported

If bit 0 of word 63 is set to one, then Multiword DMA mode 0 is supported. If the serial
interface is implemented, this bit shall be set to one.
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6.17.32 Word 64: PIO transfer modes supported

Bits (7:0) of word 64 of the IDENTIFY DEVICE data is defined as the PIO data and register
transfer supported field. If this field is supported, bit 1 of word 53 shall be set to one. This
field is bit significant. Any number of bits may be set to one in this field by the device to
indicate the PIO modes the device is capable of supporting.

Of these bits, bits (7:2) are Reserved for future PIO modes. Bit 0, if set to one, indicates that
the device supports PIO mode 3. All devices except CFA and PCMCIA devices shall support
PIO mode 3 and shall set bit 0 to one. Bit 1, if set to one, indicates that the device supports
P10 mode 4. If the serial interface is implemented, bits (1:0) shall be set to one.

6.17.33 Word 65: Minimum Multiword DMA transfer cycle time per word

Word 65 of the parameter information of the IDENTIFY DEVICE command data is defined as
the minimum Multiword DMA transfer cycle time per word. This field defines, in namosecpnds,
the nmjinimum cycle time that the device supports when performing Multiword DMA 'ttansfgrs on
a per| word basis. If the serial interface is implemented, this value shall be set tovindicate 120
ns.
If this field is supported, bit 1 of word 53 shall be set to one. Any device that sugdports
Multiywvord DMA mode 1 or above shall support this field, and the value in 'word 65 shall not be
less than the minimum cycle time for the fastest DMA mode supported by the device.
If bit I of word 53 is set to one because a device supports a field indwords 64 to 70 other than
this fleld and the device does not support this field, the devicesshall return a value of zéro in
this fleld.

6.17.p4 Word 66: Device recommended Multiword DMA-cycle time

Word| 66 of the parameter information of the IDENTIFY/DEVICE command data is defingd as
the gevice recommended Multiword DMA transfer cycle time. This field definep, in
nanogeconds, the minimum cycle time per word)during a single sector host transfer |while
performing a multiple sector READ DMA or WRITE DMA command for any location oh the
media under nominal conditions. If a host tuns at a faster cycle rate by operating at a |cycle
time pf less than this value, the device may negate DMARQ for flow control. The rate at which
DMARQ is negated could result in reduced throughput despite the faster cycle rate. Trgnsfer
at thjs rate does not ensure that_flow control will not be used, but implies that Hhigher
performance may result. If the serial interface is implemented, this value shall be get to
indicate 120 ns.
If this field is supported, bit 3 of word 53 shall be set to one. Any device that sugports
Multiword DMA mode 1 or above shall support this field, and the value in word 66 shall not be
less than the value in word 65.
If bit I of word 53 is sét)to one because a device supports a field in words 64 to 70 other than
this fleld and the device does not support this field, the device shall return a value of zéro in
this fleld.

6.17.p5 Word“67: Minimum PIO transfer cycle time without IORDY flow control

Word 67, 'of the parameter information of the IDENTIFY DEVICE command data is definged as
the minimum PIO transfer without IORDY flow control cycle time. This field defings, in
nanoseconds, the minimum cycle time that, if used by the host, the device guarantees data
integrity during the transfer without utilization of IORDY flow control. If the serial interface is
implemented, this value shall be set to indicate 120 ns.

If this field is supported, bit 1 of word 53 shall be set to one.

Any device that supports PIO mode 3 or above shall support this field, and the value in word
67 shall not be less than the value reported in word 68.

If bit 1 of word 53 is set to one because a device supports a field in words 64 to 70 other than
this field and the device does not support this field, the device shall return a value of zero in
this field.

6.17.36 Word 68: Minimum PIO transfer cycle time with IORDY flow control

Word 68 of the parameter information of the IDENTIFY DEVICE command data is defined as
the minimum PIO transfer with IORDY flow control cycle time. This field defines, in
nanoseconds, the minimum cycle time that the device supports while performing data
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transfers while utilizing IORDY flow control. If the serial interface is implemented, this value

shall

be set to indicate 120 ns.

If this field is supported, bit 1 of word 53 shall be set to one.
All devices except CFA and PCMCIA devices shall support PIO mode 3 and shall support this
field, and the value in word 68 shall be the fastest defined PIO mode supported by the device.
The maximum value reported in this field shall be 180 to indicate support for PIO mode 3 or
above.
If bit 1 of word 53 is set to one because a device supports a field in words 64 to 70 other than
this field and the device does not support this field, the device shall return a value of zero in

this fi

6.17.

6.17.

Bits

depth
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bit 1
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6.17.40 Word 80: Major version number

If not|
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6.17.41 Word 81: Minor version number

If an
imple
stang
Tablg
of the

eld.

37 Words 69to 74 Reserved

B8 Word 75: Queue depth

4:0) of word 75 indicate the maximum queue depth supported by the deviee.." The g
includes all commands for which command acceptance has occurredyand com
letion has not occurred. The value in this field equals (maximum queue dépth -1), &
of zero indicates a queue depth of one, a value of 31 indicates a_queue depth of
of word 83 is cleared to zero indicating that the device does not support READ/W
QUEUED commands, the value in this field shall be zero,..A device may su
D/WRITE DMA QUEUED commands to provide overlap only ({*€¢, queuing not suppo
5 case, bit 1 of word 83 shall be set to one and the queue depth shall be set to
prt of this word is mandatory if the Queuing feature set is ’supported.

B9 Words 76 to 79: Reserved for Serial ATA

0000h or FFFFh, the device claims compliance with the major version(s) as indicat
5:3) being set to one. Values other than~0000h and FFFFh are bit significant. Since
ards maintain downward compatibility, & device may set more than one bit.

implementer claims that the revision of the standard they used to guide
mentation does not need(to be reported or if the implementation was based ufg
ard prior to the ATA-3 standard, word 81 shall be 0000h or FFFFh.

17 defines the value'that may optionally be reported in word 81 to indicate the re
standard that guided the implementation.

ueue
mand
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Table 17 - Minor version number

Value Minor revision

0001h Obsolete

0002h Obsolete

0003h Obsolete

0004h Obsolete

0005h Obsolete

0006h Obsolete

0007h Obsolete

0008h Obsolete

0009h Obsolete

000Ah Obsolete

000Bh Obsolete

000Ch Obsolete

000Dh ATA/ATAPI-4 X3T13 1153D revision 6

000Eh ATA/ATAPI-4 T13 1153D revision 13

000Fh ATA/ATAPI-4 X3T13 1153D revjsion’7

0010h ATA/ATAPI-4 T13 1153D reyision 18

0011h ATA/ATAPI-4 T13 1153D<reyvision 15

0012h ATA/ATAPI-4 published,”ANSI INCITS 317-1998

0013h ATA/ATAPI-5 T13 1321D revision 3

0014h ATA/ATAPI-4 F1871153D revision 14

0015h ATA/ATAPI5T13 1321D revision 1

0016h ATA/ATAPI-5 published, ANSI INCITS 340-2000

0017h ATAYATAPI-4 T13 1153D revision 17

0018h ATA/ATAPI-6 T13 1410D revision 0

0019h ATA/ATAPI-6 T13 1410D revision 3a

001Ah ATA/ATAPI-7 T13 1532D revision 1

001Bh ATA/ATAPI-6 T13 1410D revision 2

004Ch ATA/ATAPI-6 T13 1410D revision 1

001Dh Reserved

001Eh ATA/ATAPI-7 T13 1532D revision 0

001Fh Reserved

0020h Reserved

0021h ATA/ATAPI-7 T13 1532D revision 4a

0022h ATA/ATAPI-6 published, ANSI INCITS 361-2002
0023h-FFFFh Reserved
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6.17.42 Words 82 to 84: Features/command sets supported

Words 82 to 84 shall indicate features/command sets supported. If a defined bit is cleared to
zero, the indicated features/command set is not supported. If bit 14 of word 83 is set to one
and bit 15 of word 83 is cleared to zero, the contents of words 82 to 84 contain valid support
information. If not, support information is not valid in these words. If bit 14 of word 84 is set to
one and bit 15 of word 84 is cleared to zero, the contents of word 84 contains valid support
information. If not, support information is not valid in this word.

If bit 0 of word 82 is set to one, the SMART feature set is supported.

If bit 1 of word 82 is set to one, the Security Mode feature set is supported.

If bit 2 of word 82 is set to one, the Removable Media feature set is supported.

Bit 3 [of wor shall be set to one Indicaiing the mandatory Power Management jeaiune set
is supported.

Bit 4 |of word 82 shall be cleared to zero to indicate that the PACKET Command feafure et is
not stipported.

If bit p of word 82 is set to one, write cache is supported.

If bit p of word 82 is set to one, look-ahead is supported.

If bit [ of word 82 is set to one, release interrupt is supported.

If bit B of word 82 is set to one, SERVICE interrupt is supported.

If bit P of word 82 is set to one, the DEVICE RESET command is supported.

If bit 10 of word 82 is set to one, the Host Protected Area feature set.is supported.
Bit 11 of word 82 is obsolete.

If bit 12 of word 82 is set to one, the device supports the WRIFE BUFFER command.
If bit 13 of word 82 is set to one, the device supports the READ BUFFER command.
If bit 14 of word 82 is set to one, the device supports theeNOP command.

Bit 1% of word 82 is obsolete.

If bit D of word 83 is set to one, the device supports the'DOWNLOAD MICROCODE command.
If bit|1 of word 83 is set to one, the device supports the READ DMA QUEUED and WRITE
DMA|QUEUED commands.

If bit P of word 83 is set to one, the device supports the CFA feature set.
If bit B of word 83 is set to one, the device supports the Advanced Power Management felature
set.
If bit # of word 83 is set to one, the deviee supports the Removable Media Status feature|set.
If bit p of word 83 is set to one, the device supports the Power-Up In Standby feature set
If bit p of word 83 is set to one, the device requires the SET FEATURES subcommand tospin-
up after power-up if the Power=Up In Standby feature set is enabled (see 6.49.15).
Bit 7 s defined in Address Offset Reserved Area Boot, INCITS TR27:2001.

If bit B of word 83 is set to one, the device supports the SET MAX security extension.
If bit|9 of word 83 is,.set'to one, the device supports the Automatic Acoustic Managgment
featufe set.

If bit 10 of word 83.is-set to one, the 48-bit Address feature set is supported.
If bit 11 of word-83'is set to one, the device supports the Device Configuration Overlay feature
set.
Bit 12 of word” 83 shall be set to one indicating the device supports the mandatory FILUSH
CACHE, command.

If bit 130f word 83 is set to one, the device supports the FLUSH CACHE EXT command.
If bit 0"0f word 84 1S set to one, the device supports SMART error 10gging.

If bit 1 of word 84 is set to one, the device supports SMART self-test.

If bit 2 of word 84 is set to one, the device supports the media serial number field words 176
to 205.

If bit 3 of word 84 is set to one, the device supports the Media Card Pass Through Command
feature set.

If bit 4 of word 84 is set to one, the device supports the Streaming feature set.

If bit 5 of word 84 is set to one, the device supports the General Purpose Logging feature set.
If bit 6 of word 84 is set to one, the device supports the WRITE DMA FUA EXT and WRITE
MULTIPLE FUA EXT commands.

If bit 7 of word 84 is set to one, the device supports the WRITE DMA QUEUED FUA EXT
command.

If bit 8 of word 84 is set to one, the device supports a world wide name.

If bit 9 of word 84 is set to one, the device supports the URG bit for READ STREAM DMA EXT
and READ STREAM EXT commands.
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If bit 10 of word 84 is set to one, the device supports the URG bit for WRITE STREAM DMA
EXT and WRITE STREAM EXTcommands.

Bit 11 of word 84 is reserved for technical report.

Bit 12 of word 84 is reserved for technical report.

If bit 13 of word 84 is set to one, the device supports IDLE IMMEDIATE with UNLOAD FEATURE.

6.17.43 Words 85 to 87: Features/command sets enabled

Words 85 to 87 shall indicate features/command sets enabled. If a defined bit is cleared to
zero, the indicated features/command set is not enabled. If a supported features/command
set is supported and cannot be disabled, it is defined as supported and the bit shall be set to
one. If bit 14 of word 87 is set to one and bit 15 of word 87 is cleared to zero, the contents of
word$ 85 to 87 contain valid information. If not, information is not valid in these words.
If bit|0 of word 85 is set to one, the SMART feature set has been enabled via the ‘'SMART
ENABLE OPERATIONS command. If bit 0 of word 85 is cleared to zero, the SMART feature
set has been disabled via the SMART DISABLE OPERATIONS command.
If bit|1 of word 85 is set to one, the Security Mode feature set has beenCenhabled vip the
SECURITY SET PASSWORD command. If bit 1 of word 85 is cleared to\zero, the Sefurity
Modd feature set has been disabled via the SECURITY DISABLE PASSWORD command
If bit P of word 85 is set to one, the Removable Media feature set is supported.

Bit 3|of word 85 shall be set to one indicating the mandatory Power’"Management featufe set
is supported.
Bit 4 jof word 85 shall be cleared to zero to indicate that the RACKET Command feature et is
not stipported.
If bit|5 of word 85 is set to one, write cache has be&en enabled via the SET FEATUYRES
command (see 6.49.10). If bit 5 of word 85 is cleared\to zero, write cache has been dispbled
via the SET FEATURES command.
If bit|6 of word 85 is set to one, look-ahead . has been enabled via the SET FEATURES
command (see 6.49.19). If bit 6 of word 85 is cleared to zero, look-ahead has been dispbled
via the SET FEATURES command.
If bit|7 of word 85 is set to one, release interrupt has been enabled via the SET FEATURES
command (see 6.49.20). If bit 7 of word 85 is cleared to zero, release interrupt has |been
disabled via the SET FEATURES command.
If bit B of word 85 is set to one, SERVICE interrupt has been enabled via the SET FEATURES
command (see 6.49.21). If bit 8\ef word 85 is cleared to zero, SERVICE interrupt has|been
disabled via the SET FEATURES command.

If bit P of word 85 is set to one, the DEVICE RESET command is supported.

If bit 10 of word 85 is set'to one, the Host Protected Area feature set is supported.
Bit 11 of word 85 is obsolete.

If bit 12 of word 85 i§ set to one, the device supports the WRITE BUFFER command.
If bit 13 of word 85:is set to one, the device supports the READ BUFFER command.
If bit 14 of word 85 is set to one, the device supports the NOP command.

Bit 1% of word 85 is obsolete.

If bit D of word 86 is set to one, the device supports the DOWNLOAD MICROCODE command.
If bit|1.0f-word 86 is set to one, the device supports the READ DMA QUEUED and WRITE
DMA|QUEUED commands.

If bit 2 of word 86 is set to one, the device supports the CFA feature set.
If bit 3 of word 86 is set to one, the Advanced Power Management feature set has been
enabled via the SET FEATURES command. If bit 3 of word 86 is cleared to zero, the
Advanced Power Management feature set has been disabled via the SET FEATURES
command.

If bit 4 of word 86 is set to one, the Removable Media Status feature set has been enabled via
the SET FEATURES command. If bit 4 of word 86 is cleared to zero, the Removable Media
Status feature set has been disabled via the SET FEATURES command.

If bit 5 of word 86 is set to one, the Power-Up In Standby feature set has been enabled via the
SET FEATURES command (see 6.49.13). If bit 5 of word 86 is cleared to zero, the Power-Up
In Standby feature set has been disabled via the SET FEATURES command.

If bit 6 of word 86 is set to one, the device requires the SET FEATURES subcommand to spin-
up after power-up (see 6.49.15).

Bit 7 of word 86 is defined in Address Offset Reserved Area Boot, INCITS TR-27:2001.
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If bit 8 of word 86 is set to one, the device has had the SET MAX security extension enabled
via a SET MAX SET PASSWORD command.

If bit 9 of word 86 is set to one, the device has had the Automatic Acoustic Management
feature set enabled via a SET FEATURES command and the value in word 94 is valid.

If bit 10 of word 86 is set to one, the 48-bit Address feature set is supported.

If bit 11 of word 86 is set to one, the device supports the Device Configuration Overlay feature
set.

Bit 12 of word 86 shall be set to oneindicating the device supports the mandatory FLUSH
CACHE command.

If bit 13 of word 86 is set to one, the device supports the FLUSH CACHE EXT command.
If bit 0 of word 87 is set to one, the device supports SMART error logging.

If bit 1of word 87 is set to one the device supports. SMART self-test

If bit|2 of word 87 is set to one, the media serial number field in words 176 to 205_is\palid.
This pit shall be cleared to zero if the media does not contain a valid serial number_or|if no
media is present.
If bit B of word 87 is set to one, the Media Card Pass Through feature set has been enabled.
If bit ¢ of word 87 is set to one, a valid CONFIGURE STREAM command has,been execufed.
If bit b of word 87 is set to one, the device supports the General Purpose lKogging featurd set.
If bit|6 of word 87 is set to one, the device supports the WRITE DMAFUA EXT and WRITE
MULTIPLE FUA EXT commands.
If bit|7 of word 87 is set to one, the device supports the WRITELDMA QUEUED FUA[ EXT
command.

If bit B of word 87 is set to one, the device supports a world wide-name.
If bit P of word 87 is set to one, the device supports the URG bit for READ STREAM DMA EXT
and READ STREAM EXT commands.
If bit|10 of word 87 is set to one, the device supports.the URG bit for WRITE STREAM|DMA
EXT and WRITE STREAM EXT commands.
Bit 11 of word 87 is reserved for technical report.
Bit 12 of word 87 is reserved for technical report.
If bit 13 of word 87 is set to one, the device supports IDLE IMMEDIATE with UNLOAD FEATURE.

6.17.44 Word 88: Ultra DMA modes

Word 88 identifies the Ultra DMA transfer modes supported by the device and indicates the
modgq that is currently selected. Onlysone DMA mode shall be selected at any given time/ If an
Ultra|[DMA mode is selected, then no Multiword DMA mode shall be selected. If a Multjword
DMA|mode is selected, then nd Ultra DMA mode shall be selected. Support of this word is
mandatory if Ultra DMA is supported.

6.17.44.1 Reserved

Bit (1/5) of word 88.isfeserved.

6.17.44.2 Ultra DMA mode 6 selected

If bit[14-of 'word 88 is set to one, then Ultra DMA mode 6 is selected. If this bit is cleaned to
zero,|then Ultra DMA mode 6 is not selected. If bit 13 or bit 12 or bit 11 or bit 10 or bit 9 [or bit
8 is set to one, then this bit shall be cleared to zero.

6.17.44.3 Ultra DMA mode 5 selected

If bit 13 of word 88 is set to one, then Ultra DMA mode 5 is selected. If this bit is cleared to
zero, then Ultra DMA mode 5 is not selected. If bit 12 or bit 11 or bit 10 or bit 9 or bit 8 is set
to one, then this bit shall be cleared to zero.

6.17.44.4 Ultra DMA mode 4 selected

If bit 12 of word 88 is set to one, then Ultra DMA mode 4 is selected. If this bit is cleared to
zero, then Ultra DMA mode 4 is not selected. If bit 13 or 11 or bit 10 or bit 9 or bit 8 is set to
one, then this bit shall be cleared to zero.
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6.17.44.5 Ultra DMA mode 3 selected

If bit 11 of word 88 is set to one, then Ultra DMA mode 3 is selected. If this bit is cleared to
zero, then Ultra DMA mode 3 is not selected. If bit 13 or 12 or bit 10 or bit 9 or bit 8 is set to
one, then this bit shall be cleared to zero.

6.17.44.6 Ultra DMA mode 2 selected

If bit 10 of word 88 is set to one, then Ultra DMA mode 2 is selected. If this bit is cleared to
zero, then Ultra DMA mode 2 is not selected. If bit 13 or 12 or bit 11 or bit 9 or bit 8 is set to
one, then this bit shall be cleared to zero.

6.17.I44.7 Ultra DMA mode 1 selected

If bit|9 of word 88 is set to one, then Ultra DMA mode 1 is selected. If this bit isi.clearned to
zero then Ultra DMA mode 1 is not selected. If bit 13 or 12 or bit 11 or bit 10_or bit 8 is get to
one, then this bit shall be cleared to zero.

6.17.44.8 Ultra DMA mode 0 selected

If bit|8 of word 88 is set to one, then Ultra DMA mode 0 is selectéd. If this bit is clearned to
zero then Ultra DMA mode 0 is not selected. If bit 13 or 12 or bity11 or bit 10 or bit 9 is $et to
one, then this bit shall be cleared to zero.

6.17.44.9 Reserved

Bit (7]) of word 88 are reserved.

6.17.44.10 Ultra DMA mode 6 supported

If bit p of word 88 is set to one, then Ultra DMA modes 6 and below are supported. If this|bit is
cleargd to zero, then Ultra DMA mode 67js not supported. If Ultra DMA mode 6 is suppo¢rted,
then Ultra DMA modes 5, 4, 3, 2, 1 and 0 shall also be supported. If this bit is set to one| then
bits (p:0) shall be set to one. If thesserial interface is implemented, this bit shall be set to|one.

6.17.44.11 Ultra DMA mode 5'supported

If bit p of word 88 is set.to.one, then Ultra DMA modes 5 and below are supported. If this|bit is
cleargd to zero, then Ulira DMA mode 5 is not supported. If Ultra DMA mode 5 is suppo¢rted,
then Ultra DMA modes 4, 3, 2, 1 and 0 shall also be supported. If this bit is set to one/ then
bits (#:0) shall be.set to one. If the serial interface is implemented, this bit shall be set to|one.

6.17.44.12_‘Ultra DMA mode 4 supported

If bit B.6f word 88 is set to one, then Ultra DMA modes 4 and below are supported. If this|bit is
C|ear dMo zara than Llltra DMA maode 4 is naot suunnartad 1f Lltra DMA modae 4 ie s1inn \rted
dtozero—then Ura DMA mode 4 {s not supportedH Uira DMA mode 4 s supp ,

then Ultra DMA modes 3, 2, 1 and 0 shall also be supported. If this bit is set to one, then bits
(3:0) shall be set to one. If the serial interface is implemented, this bit shall be set to one.

6.17.44.13 Ultra DMA mode 3 supported

If bit 3 of word 88 is set to one, then Ultra DMA modes 3 and below are supported. If this bit is
cleared to zero, then Ultra DMA mode 3 is not supported. If Ultra DMA mode 3 is supported,
then Ultra DMA modes 2, 1 and 0 shall also be supported. If this bit is set to one, then bits
(2:0) shall be set to one. If the serial interface is implemented, this bit shall be set to one.

6.17.44.14 Ultra DMA mode 2 supported

If bit 2 of word 88 is set to one, then Ultra DMA modes 2 and below are supported. If this bit is
cleared to zero, then Ultra DMA mode 2 is not supported. If Ultra DMA mode 2 is supported,
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then Ultra DMA modes 1 and 0 shall also be supported. If this bit is set to one, bits (1:0) shall
be set to one. If the serial interface is implemented, this bit shall be set to one.

6.17.44.15 Ultra DMA mode 1 supported

If bit 1 of word 88 is set to one, then Ultra DMA modes 1 and below are supported. If this bit is
cleared to zero, then Ultra DMA mode 1 is not supported. If Ultra DMA mode 1 is supported,
then Ultra DMA mode 0 shall also be supported. If this bit is set to one, bit 0 shall be set to
one. If the serial interface is implemented, this bit shall be set to one.

6.17.44.16 Ultra DMA mode 0 supported

If bit|0 of word 88 is set to one, then Ultra DMA mode 0 is supported. If this bit is ¢leared to
zero,|then Ultra DMA is not supported. If the serial interface is implemented, this-bitshall be
set tq one.

6.17.45 Word 89: Time required for Security erase unit completion

Word 89 specifies the time required for the SECURITY ERASE UNIT command to complete.
Suppprt of this word is mandatory if the Security feature set is supperted.

Value Time

0 Value not specified

1 to 254 (Valuex2) min

255 >508 min

6.17.46 Word 90: Time required for enhanced'security erase unit completion

Word 90 specifies the time required for the \ENHANCED SECURITY ERASE UNIT command
to conplete. Support of this word is mandatory if support of the Enhanced Security feature set
is supported.

Value Time

0 Value not specified

1 to 254 (Valuex2) min

255 >508 min

6.17.47 Word 91::Advanced power management level value

Bits (7:0) of word 91 contain the current Advanced Power Management level setting. Support
of this word-is‘'mandatory if advanced power management is supported.

6.17.48."Word 92: Master Password Revision Code

Word 92 contains the value of the Master Password Revision Code set when the Master
Password was last changed. Valid values are 0001h through FFFEh. A value of 0000h or
FFFFh indicates that the Master Password Revision is not supported. Support of this word is
mandatory if the Security feature set is supported.
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6.17.49 Word 93: Hardware configuration test results

If bit 14 of word 93 is set to one and bit 15 of word 93 is cleared to zero, the content of word
93 contains valid information. During hardware reset execution, Device 0 shall clear bits (12:8)
of this word to zero and shall set bits (7:0) of the word as indicated to show the result of the
hardware reset execution. During hardware reset execution, Device 1 shall clear bits (7:0) of
this word to zero and shall set bits (12:8) as indicated to show the result of the hardware reset
execution. Support of bits (15:13) are mandatory. Support of bits (12:0) is optional.

Bit 13 shall be set or cleared by the selected device to indicate whether the device detected
CBLID- above V|y or below V| _ at any time during execution of each IDENTIFY DEVICE
routine after receiving the command from the host but before returning data to the host. This
test may be repeated as desired by the device during command execution (see
ISO/IEC 24739-2, Annex A).

If the|serial interface is implemented, word 93 shall be set to the value 0000h.

6.17.60 Word 94: Current automatic acoustic management value

Bits (15:8) contain the device vendor’'s recommended acoustic management devel (see Table
44 fof an enumeration of all of the possible acoustic management levels), {f\the host dgsires
the d{rive to perform with highest performance, it should set thenautomatic acqustic
manggement level to Feh. If the OEM host desires the vendor’'s recommended acqustic
manggement level as defined by the device’s vendor, the host sshould set the automatic
acousgtic management level to the value returned to the host in these 8 bits of the IDENTIFY
DEVICE data. The use of this setting may not provide the [owest acoustics, or the| best
tradepff of acoustics and performance, in all configurations. Support of this word is mandatory
if the|Acoustic Management feature set is supported.
Bits ([7:0) contain the current automatic acoustic management level. If the Automatic Acqustic
Manggement feature set is supported by the device, batythe level has not been set by thg host,
this byte shall contain the drive’s default settingfdf“the Automatic Acoustic Managgment
featufe set is not supported by the device, the value. of this byte shall be zero.

6.17.p1 Word 95: Stream Minimum Request-Size

Number of sectors that provides optimum “performance in a streaming environment.| This
number shall be a power of two, with.-azminimum of eight sectors (4096 bytes). The starting
LBA Yalue for each streaming command 'should be evenly divisible by this request size.

6.17.p2 Word 96: Streaming.Transfer Time — DMA

Word 96 defines the Streaming Transfer Time for DMA mode. The worst-case sustaipable
transfer time per sector for the device is calculated as follows:

Streaming Transfer Time = (word 96) x (words 98 to 99) / 65 536)

The ¢ontent of IDENTIFY DEVICE data word 96 may be affected by the host issuing d SET
FEATURES subcommand 43h (Typical Host Interface Sector Time for DMA mode). Beg¢ause
of th|s effect;”an IDENTIFY DEVICE command shall be issued after a SET FEATURES
comqweand that may affect these words. If the Streaming Feature Set is not supported by the

device, the content of word 96 shall be zero.

6.17.53 Word 97: Streaming Access Latency - DMA and PIO

Word 97 defines the Streaming Access Latency for DMA and PIO mode. The worst-case
access latency of the device for a streaming command is calculated as follows:

Access Latency = (word 97) x (words 98 to 99) / 256

The content of IDENTIFY DEVICE data word 97 may be affected by the host issuing a SET
FEATURES subcommand 42h or C2h (Automatic Acoustic Management). Because of this
effect, an IDENTIFY DEVICE command shall be issued after a SET FEATURES command
that may affect these words. If the Streaming Feature Set is not supported by the device, the
content of word 97 shall be zero.
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6.17.54 Words 98 to 99: Streaming Performance Granularity

These words define the fixed unit of time that is used in IDENTIFY DEVICE data words 96 to
97 and 104, and SET FEATURES subcommand 43h, and in the Streaming Performance
Parameters log, which is accessed by use of the READ LOG EXT command, and in the
Command Completion Time Limit that is passed in streaming commands. The unit of time for
this parameter shall be in microseconds, e.g., a value of 10 000 indicates 10 ms. If yy was
returned by the drive for this parameter, then:

1) the Command Completion Time Limit in the Features register for a streaming

command shall be yy ps.

2) the Streaming Transfer Time shall be ((word 96) x (yy/65 536)) us,
((word 104) x (yy/65536)) us, or ((a Sector Time array entriy in the Streaming
Performance Parameters 10g) X (yy/6D 536)) Us.
3) the Streaming Access Latency shall be ((word 97) x (yy/256)) us, or ((an Access|Time
array entries in the Streaming Performance Parameters log) x (yy/256)) us,
4) taking these units into account, the host may calculate the estimated 'time [for a
streaming command of size S sectors as ((word 96 x S/ 65536)+ (word |97 /
256)) x yy us for DMA mode.
5) taking these units into account, the host may calculate the estimated time [for a
streaming command of size S sectors as ((word 104 x S/ 65,536) + (word |97 /
256)) x yy us for PIO mode.

The yalue of the Streaming Performance Granularity is vendor specific and fixed for a deyice.

6.17.p5 Words 100 to 103: Maximum user LBA for 48-bit. Address feature set

Words 100 to 103 contain a value that is one greater than the maximum LBA in| user
accesgsable space when the 48-bit Addressing feature.set is supported. The maximum palue
that |shall be placed in this field is 0000FFFEEFFFFFFFFh. Support of these worfls is
mandatory if the 48-bit Address feature set is supported.

6.17.66 Word 104: Streaming Transfer Time — PIO

The ¢ontent of IDENTIFY DEVICE datadword 104 may be affected by the host issuing 4 SET
Word 104 defines the Streaming Transfer Time for PIO mode. The worst-case sustaipable
transfer time per sector for the 'device is calculated as follows:

Streaming Transfer Time = (word 104) x (words 98 to 99) / 65 536)

FEATURES subcommand 43h (Typical Host Interface Sector Time for PIO mode). Becayse of
this gffect, an IDENTIEFYSDEVICE command shall be issued after a SET FEATURES command
that may affect these words. If the Streaming Feature Set is not supported by the devicg, the
contgnt of word 104 shall be zero.

6.17.67 Word 106: Physical sector size / Logical Sector Size

If bit|14, 6f word 106 is set to one and bit 15 of word 106 is cleared to zero, the contents of
word|106,contain valid information. If not, information is not valid in this word.
Blt 1 3 Uf VVUICII 106 bhd” bc act tU UTIT tU illd;bdtc thdt thU dUV;bU hdb 1miurc thdll UIlIT :Ug|ca|
sector per physical sector.

Bit 12 of word 106 shall be set to 1 to indicate that the device has been formatted with a
logical sector size larger than 256 words. Bit 12 of word 106 shall be cleared to 0 to indicate
that words 117 to 118 are invalid and that the logical sector size is 256 words.

Bits (11:4) of word 106 are reserved.

Bits (3:0) of word 106 indicate the size of the device physical sectors in power of two logical
sectors.

Examples:
Bits (3:0): 0 = 20 =1 logical sector per physical sector
Bits (3:0): 1 = 2'=2 logical sector per physical sector
Bits (3:0): 2 = 22=4 logical sector per physical sector
Bits (3:0): 3 = 2°=38 logical sector per physical sector
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6.17.58 Word 107: Inter-seek delay for ISO 7779 standard acoustic testing

Word 107 is defined as the manufacturer’'s recommended time delay between seeks during
ISO 7779 standard acoustic testing in microseconds (ISO 7779 value fp). (See ISO 7779:1999

(E) Clause C.9, Equipment Category: Disk units and storage subsystems.)

6.17.59 Words 108 to 111: World wide name

Words 108 to 111 shall contain the optional value of the world wide name (WWN) for the
device.

Word 108 bits 15-12 shall contain 5h, indicating that the naming authority is IEEE. All other
values are reserved.

Words 108 bits 11-0 and word 109 bits 15-4 shall contain the Organization Unique Identifier
(OUI]Y for the device manufacturer. The OUI shall be assigned by the IEEE/RAC as/spegified
by ISO/IEC 13213:1994 (see 3.1.80).

The ifentifier may be obtained from:

Institute of Electrical and Electronic Engineers, Inc.
Registration Authority Committee

445 Hoes Lane

Piscataway, NJ 08855-1331

Word 109 bits 3-0, word 110, and word 111 shall contain a value d@ssigned by the vendor that
is unijque for the OUIl domain.

6.17.60 Words 112 to 115: Reserved for a 128-bit world wide name

6.17.p1 Word 116: Reserved for technical report

6.17.p2 Words 117 to 118: Logical Sector Size

117 to 118 indicate the size of device logical sectors in words. The value of words 117
to 118 shall be equal to or greater than 256+--The value in words 117 to 118 shall be|valid
when/ word 106 bit 12 is set to 1. All logical'sectors on a device shall have a length equal to
the value in words 117 to 118.

6.17.p3 Words 119 to 126: Reserved
6.17.p4 Word 127: Removable-Media Status Notification feature set support

If bit |0 of word 127 is set to 'one and bit 1 of word 127 is cleared to zero, the device sugports
the Removable Media Status Notification feature set. Bits (15:2) shall be cleared to (zero.
Suppprt of this word iSymandatory if the Removable Media Status Notification feature set is
suppérted.

6.17.p5 Word 128: Security status

Suppprt of this word is mandatory if the Security feature set is supported.
Bit 8|of-word 128 indicates the security level. If security mode is enabled and the sefurity
level [is\high, bit 8 shall be cleared to zero. If security mode is enabled and the security|level
is maximum, bit 8 shall be set to one. When security mode is disabled, bit 8 shall be cleared
to zero.

Bit 5 of word 128 indicates the Enhanced security erase unit feature is supported. If bit 5 is
set to one, the Enhanced security erase unit feature set is supported.

Bit 4 of word 128 indicates that the security count has expired. If bit 4 is set to one, the
security count is expired and SECURITY UNLOCK and SECURITY ERASE UNIT are
command aborted until a power-on reset or hardware reset.

Bit 3 of word 128 indicates security frozen. If bit 3 is set to one, the security is frozen.

Bit 2 of word 128 indicates security locked. If bit 2 is set to one, the security is locked.

Bit 1 of word 128 indicates security enabled. If bit 1 is set to one, the security is enabled.

Bit 0 of word 128 indicates the Security Mode feature set supported. If bit 0 is set to one,
security is supported.
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6.17.66 Words 129 to 159: Vendor specific
6.17.67 Word 160: CFA power mode

Word 160 indicates the presence and status of a CFA feature set device that supports
Power Mode 1. Support of this word is mandatory if CFA Power Mode 1 is supported.

If bit 13 of word 160 is set to one then the device shall be in CFA Power Mode 1 to pe
one or more commands implemented by the device.

If bit 12 of word 160 is set to one the device is in CFA Power Mode 0 (see 6.49.14).

Bits (11:0) indicate the maximum average RMS current in Milliamperes required during
or 5V device operation in CFA Power Mode 1.

Words 176 to 205 contain the current media serial number. Serial numbers shall consist
byted. The first 40 bytes shall indicate the media serial number and the remajning 20
shall [indicate the media manufacturer.

CFA

rform

3.3V

iation

of 60
bytes

For removable ATA devices (e.g., flash media with native ATA interfaces) that do not support

remoyjable media, the first 20 words of this field shall be the same ascrwords 27 to 46 ¢
IDENTIFY DEVICE data and the next ten words shall be the same as, words 10 to 19
IDENTIFY DEVICE response.

6.17.f/0 Words 206 to 254: Reserved
6.17./1 Word 255: Integrity word

The yse of this word is optional. If bits (7:0) of this word‘contain the signature A5h, bits
contgin the data structure checksum. The data structure checksum is the two’s complem¢
the spm of all bytes in words 0 to 254 and the byte.consisting of bits (7:0) in word 255.
byte ghall be added with unsigned arithmetic and overflow shall be ignored. The sum
512 RQytes is zero when the checksum is correét:

6.18 | IDENTIFY PACKET DEVICE
6.18.1 Command code

A1h

6.18.2 Feature set

PACKET Command feature set
— Use prohibited for devices not implementing the PACKET Command feature s
— Mandatory for devices implementing the PACKET Command feature set.

6.18.B Protocol

P10 datatin (see Clause 11).

f the
f the

15:8)
ent of
Each
of all

6.18.4 Inputs

Register 7 6 5 4 3 2 1 0

Features na

Sector Count na

LBA Low na

LBA Mid na

LBA High na
Device obs | na | obs | DEV | na | na | na | na

Command A1h
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Device register

DEV shall specify the selected device.

6.18.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
EBAHgh frer
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na FRR

Devige register

Statu

6.18.

The
other

6.18.

This

6.18.

The |
from

DEV shall indicate the selected device.
S register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.

b Error outputs

jevice shall return command aborted if the device does not implement this comn
wise, the device shall not report an error.

7 Prerequisites
command shall be accepted regardless of the state of DRDY.

B Description

DENTIFY PACKET DEVICE command enables the host to receive parameter inform
A device that implements)the PACKET Command feature set.

Some devices may have {o read the media in order to complete this command.
When the command is-issued, the device sets the BSY bit to one, prepares to transfer th

word
zero,
readi
word

5 of device identification data to the host, sets the DRQ bit to one, clears the BSY

hg the Data“register. Table 18 defines the arrangement and meanings of the para
5 in the buffer. All reserved bits or words shall be zero.

Refellences-to parallel implementation bus signals (e.g. DMACK, DMARQ, etc) apply o

paral

el implementations. See ISO/IEC 24739-3 for additional information on serial pro

Some \register bits (e.g. nlEN, SRST, etc.) have different requirements in the
implementation (see ISONMEC 24739-3).

Some parameters are defined as a group of bits. A word that is defined as a set of bits is
transmitted with indicated bits on the respective data bus bit (e.g., bit 15 appears on DD15).
Some parameters are defined as a 16-bit value. A word that is defined as a 16-bit value
places the most significant bit of the value on bit DD15 and the least significant bit on bit DDO

(see

hand,

ation

p 256
bit to

and asserts«INTRQ if nlEN is cleared to zero. The host may then transfer the data by

meter

nly to
ocol.
serial

3.3.10).

Some parameters are defined as 32-bit values (e.g., words 60 to 61). Such fields are
transferred using two word transfers. The device shall first transfer the least significant bits,
bits (15:0) of the value, on bits DD(15:0) respectively. After the least significant bits have
been transferred, the most significant bits, bits (31:16) of the value, shall be transferred on

DD(1

5:0) respectively (see 3.3.10).

Some parameters are defined as a string of ASCII characters (see 3.3.10).
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Table 18 — IDENTIFY PACKET DEVICE data

Word O/M FIV Description
0 M General configuration bit-significant information:
F 15-14 10 = ATAPI device
F 11 = Reserved
F 13 Reserved
F 12-8 Field indicates command packet set used by device
F 7 1 = removable media device
F 6-5 00 = Device shall set DRQ to one within 3 ms of receiving PACKET
command.
01 = Obsolete.
10 = Device shall set DRQ to one within 50 us of receiving PACKET
command.
11 = Reserved
F 4-3 Reserved
Vv 2 Incomplete response
F 1-0 00 = 12 byte command packet
01 = 16 byte command packet
1x = Reserved
1 F Reserved
2 Vv Unique configuration
3-9 F Reserved
10-19 M F Serial number (20 ASCII characters)
20-2p F Reserved
23-26 M F Firmware revision (8¢(ASCII characters)
27-4% M E Model number (40 ASCII characters)
47-48 E Reserved
49 M Capabiljties
F 15 1= interleaved DMA supported
Devices which require the DMADIR bit in the Packet command| shall
clear this bit to 0.
F 14 1 = command queuing supported
E 13 1 = overlap operation supported
F 12 1 = ATA software reset required (Obsolete)
F 11 1 = IORDY supported
F 10 1 = 10RDY may be disabled
F 9 Shall be set to one.
F 8 1 = DMA supported
Devices which require the DMADIR bit in the Packet command shall
clear this bitto 0
X 7.0 Vendor specific
50 1) Capabilities
F 15 Shall be cleared to zero.
F 14 Shall be set to one.
F 13-2 Reserved
X 1 Obsolete
F 0 Shall be set to one to indicate a device specific Standby timer value
minimum.
51-52 X Obsolete
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Word O/M | FIV Description
53 M F 15-3 Reserved
F 2 1 = the fields reported in word 88 are valid
0 = the fields reported in word 88 are not valid
F 1 1 = the fields reported in words 64 to 70 are valid
0 = the fields reported in words 64 to 70 are not valid
X 0 Obsolete
54-61 Reserved
62 M E 15 1 = DMADIR bit in the Packet command is required for DMA transfers
0 = DMADIR bit in Packet command is not required for DMA transfers.
F 14-11 Reserved
F 10 1 = DMA is supported
F 9 1 = Multiword DMA mode 2 is supported
F 8 1 = Multiword DMA mode 1 is supported
F 7 1 = Multiword DMA mode 0 is supported
F 6 1 = Ultra DMA mode 6 and below are supported
F 5 1 = Ultra DMA mode 5 and below are suppaorted
F 4 1 = Ultra DMA mode 4 and below are/stupported
F 3 1 = Ultra DMA mode 3 and below are‘supported
F 2 1 = Ultra DMA mode 2 and below are supported
F 1 1 = Ultra DMA mode 1 and/below are supported
F 0 1 = Ultra DMA mode 0 is;supported
63 M F | 15-11 Reserved
Vv 10 1 = Multiword DMA mode 2 is selected
0 = Multiword DMA mode 2 is not selected
Vv 9 1 = Multiword DMA mode 1 is selected
0 = Multiword DMA mode 1 is not selected
Vv 8 1 = Multiword DMA mode 0 is selected
0_# Multiword DMA mode 0 is not selected
F 7-3 Reserved
F 2 1 = Multiword DMA mode 2 and below are supported
Devices which require the DMADIR bit in the Packet command| shall
clear this bit to 0.
F 1 1 = Multiword DMA mode 1 and below are supported
Devices which require the DMADIR bit in the Packet command| shall
clear this bit to 0.
F 0 1 = Multiword DMA mode 0 is supported Multiword DMA mode selected
Devices which require the DMADIR bit in the Packet command| shall
cliedr Uis DI 10 U.
64 M E 15-8 Reserved
F 7-0 P10 transfer modes supported
65 M Minimum Multiword DMA transfer cycle time per word
F 15-0 Cycle time in nanoseconds
66 M Manufacturer’s recommended Multiword DMA transfer cycle time
F 15.0 Cycle time in nanoseconds
67 M Minimum PI1O transfer cycle time without flow control
F 15-0 Cycle time in nanoseconds
68 M Minimum PIO transfer cycle time with IORDY flow control
F 15-0 Cycle time in nanoseconds
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Word O/M | FIV Description
69-70 F Reserved (for future command overlap and queuing)
71 0 F | Typical time in ns from receipt of PACKET command to bus release.
72 0 F | Typical time in ns from receipt of SERVICE command to BSY cleared to zero
73-74 F Reserved
75 1) Queue depth
F 15-5 Reserved
4-0 Maximum queue depth supported - 1
76-79 R Reserved for Serial ATA
80 M Major version number
0000h or FFFFh = device does not report version
F 15 Reserved
F 14 Reserved for ATA/ATAPI-14
E 13 Reserved for ATA/ATAPI-13
F 12 Reserved for ATA/ATAPI-12
E 11 Reserved for ATA/ATAPI-11
E 10 Reserved for ATA/ATAPI-10
F 9 Reserved for ATA/ATAPI-9
E 8 Reserved for ATA/ATAPI-8
F 7 1 = Supports ATA/ATAPI-7
F 6 1 = supports ATA/ATAPI-6
F 5 1 = supports ATA/ATAPI-S
F 4 1 = supports ATA/ATAPI-4
F 3 Obsolete
X 2 Obsolete
X 1 Obsolete
F 0 Reserved
81 M Minor versién'number
0000h or-FFFFh=device does not report version
0001h-FFFEh=See 6.17.41



https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

24739-1 © ISO/IEC:2009(E) - 149 —

Word O/M FIV Description
82 M Command set supported. If words 82 to 83 = 0000h or FFFFh command set
notification not supported.
X 15 Obsolete
F 14 1 = NOP command supported
F 13 1 = READ BUFFER command supported
F 12 1 = WRITE BUFFER command supported
X 11 Obsolete
F 10 1 = Host Protected Area feature set supported
= g +=DBBEHEERESETFcommand-supported
F 8 1 = SERVICE interrupt supported
F 7 1 = release interrupt supported
F 6 1 = look-ahead supported
F 5 1 = write cache supported
F 4 Shall be set to one indicating the PACKET Command feature pet is
supported.
F 1 = Power Management feature set supported
F 2 1 = Removable Media feature set supporied
F 1 1 = Security Mode feature set suppaorted
F 0 1 = SMART feature set supported
83 M Command sets supported. If words 82 to 83 = 0000h or FFFFh commarnd set
notification not supported.
F 15 Shall be cleared to zero
F 14 Shall be set to one
F 13 Reserved
F 12 1 = FLUSH CACHE command supported
F 11 1 = Device Configuration Overlay feature set supported
F 10 Reserved
F 9 1 = AUTOMATIC Acoustic Management feature set supported
F 8 +=SET MAX security extension supported
F 7 See Address Offset Reserved Area Boot, INCITS TR27:2001
F 5 1= SET FEATURES subcommand required to spinup after power-Up
F 5 1 = Power-Up In Standby feature set supported
E 4 1 = Removable Media Status Notification feature set supported
F 3-1 Reserved
F 0 1 = DOWNLOAD MICROCODE command supported
84 M Command set/feature supported extension. If words 82, 83, and 84 = 00Q0h or
FFFrcommmeand-setnotificatiomextensiom s ot supported:
F 15 Shall be cleared to zero
F 14 Shall be set to one
F 13-0 Reserved
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Word O/M FIV Description
85 M Command set/feature enabled. If words 85, 86, and 87 = 0000h or FFFFh
command set enabled notification is not supported.
X 15 Obsolete
F 14 1 = NOP command enabled
F 13 1 = READ BUFFER command enabled
F 12 1 = WRITE BUFFER command enabled
X 11 Obsolete
Vv 10 1 = Host Protected Area feature set enabled
'— 9 1 = DE‘V’:CE RESET \.1\.IIIIIIIC1II\—.J-I Ullab:Ud
Vv 8 1 = SERVICE interrupt enabled
Vv 7 1 = release interrupt enabled
Vv 6 1 = look-ahead enabled
Vv 5 1 = write cache enabled
F 4 Shall be set to one indicating the PACKET Command feature pet is
supported.
F 3 1 = Power Management feature set enabled
Vv 2 1 = Removable Media feature set enabled
Vv 1 1 = Security Mode feature set enabled
Vv 0 1 = SMART feature set enabled
86 M Command set/feature enabled. If words 85, 86, and 87 = 0000h or HFFFh
command set enabled notification js'not supported.
F 15-13 Reserved
i 12 1 = FLUSH CACHE cémmand supported
F 11 1 = Device Configuration Overlay feature set supported
F 10 Reserved
Vv 9 1 = AutomatieZAcoustic Management feature set enabled
Vv 8 1 = SET, MAX security extension enabled by a SET MAX| SET
PASSWORD
Vv 7 See(Address Offset Reserved Area Boot, INCITS TR27:2001
F 6 1 = SET FEATURES subcommand required to spinup after power-Up
Vv 5 1 = Power-Up In Standby feature set enabled
i 4 1 = Removable Media Status Notification feature set enabled via the
SET FEATURES command.
E 3-1 Reserved
F 0 1 = DOWNLOAD MICROCODE command enabled
87 W Command set/feature default. If words 85, 86, and 87 = 0000h or RFFFh
command set default notification is not supported.
F 15 Shall be cleared to zero
F 14 Shall be set to one
F 13-0 Reserved
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Word O/M FIV Description
88 M F 15 Reserved
14 1 = Ultra DMA mode 6 is selected
0 = Ultra DMA mode 6 is not selected
i 13 1 = Ultra DMA mode 5 is selected
0 = Ultra DMA mode 5 is not selected
Vv 12 1 = Ultra DMA mode 4 is selected
0 = Ultra DMA mode 4 is not selected
v 11 1 = Ultra DMA mode 3 is selected
0 = Ultra DMA mode 3 is not selected
i 10 1 = Ultra DMA mode 2 is selected
0 = Ultra DMA mode 2 is not selected
Vv 9 1 = Ultra DMA mode 1 is selected
0 = Ultra DMA mode 1 is not selected
Vv 8 1 = Ultra DMA mode 0 is selected
0 = Ultra DMA mode 0 is not selected
F 7 Reserved
F 6 1 = Ultra DMA mode 6 and below are Supported
Devices which require the DMADIR bit in the Packet command shall clepr this
bit to 0.
F 5 1 = Ultra DMA mode 5 and below are supported
Devices which require the DMADIR bit in the Packet command shall clepr this
bit to 0.
F 4 1 = Ultra DMA mode 4 and below are supported
Devices which require the”"DMADIR bit in the Packet command shall clepr this
bit to 0.
F 3 1 = Ultra DMA moade 3 and below are supported
Devices which require the DMADIR bit in the Packet command shall clepr this
bit to 0.
F 2 1 = Ultra DMA mode 2 and below are supported
Devices_which require the DMADIR bit in the Packet command shall clepr this
bit to 0.
F 1 1 = Yltra DMA mode 1 and below are supported
Devices which require the DMADIR bit in the Packet command shall clepr this
bit'to 0.
F 0 1 = Ultra DMA mode 0 is supported
Devices which require the DMADIR bit in the Packet command shall clepr this
bit to 0.
89-9p F Reserved
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Word O/M FIV Description
93 * Hardware reset result. The contents of bits (12:0) of this word shall change only
during the execution of a hardware reset.
F 15 Shall be cleared to zero.
F 14 Shall be set to one.
Vv 13 1 = device detected CBLID- above Viy
0 = device detected CBLID- below V;_
12-8 Device 1 hardware reset result. Device 0 shall clear these bits to zero.
Device 1 shall set these bits as follows:
F 12 Reserved.
Vv 11 0 = Device 1 did not assert PDIAG-.
1 = Device 1 asserted PDIAG-.
Vv 10-9 These bits indicate how Device 1 determinedithe device
number:
00 = Reserved.
01 = a jumper was used.
10 = the CSEL signal was used.
11 = some other method was uséd or the method is unkrjown.
F 8 Shall be set to one.
7-0 Device 0 hardware reset result. Device Nshall clear these bits to zero. Dgvice 0
shall set these bits as follows:
F 7 Reserved.
F 6 0 = Device 0 do€s not respond when Device 1 is selected.
1 = Device 0 responds when Device 1 is selected.
Vv 5 0 = Devicg,0did not detect the assertion of DASP-.
1 = Device 0 detected the assertion of DASP-.
Vv 4 0 =-Device 0 did not detect the assertion of PDIAG-.
12= Device 0 detected the assertion of PDIAG-.
vV 3 0 = Device 0 failed diagnostics.
1 = Device 0 passed diagnostics.
2.1 These bits indicate how Device 0 determined the device
number:
F 00 = Reserved.
Vv 01 = a jumper was used.
Vs 10 = the CSEL signal was used.
vV 11 = some other method was used or the method is unkrjown.
F 0 Shall be set to one.
94 fe) v 15-8 Vendor’s recommended acoustic management value.
Vi 7-0 Current automatic acoustic mamagement value.
95-124 F Reserved
125 M E ATAPI byte count = 0 behavior
126 X Obsolete
127 0 Removable Media Status Notification feature set support
F 15-2 Reserved

1-0 00 = Removable Media Status Notification feature set not supported
01 = Removable Media Status Notification feature set supported
10 = Reserved

11 = Reserved
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Word O/M FIV Description

128

0 Security status
15-9  Reserved
8 Security level 0 = High, 1 = Maximum
7-6 Reserved
1 = Enhanced security erase supported

5
4 1 = Security count expired
3 1 = Security frozen

2

1 = Security locked

1 1 = Security enabled
0 1 = Security supported

129-1

Vendor specific

160-1

Reserved for assignment by the CompactFlash™ Association

176-2

Reserved

255

X7l X|1T < K < < M 1nm < T

Integrity word

15-8  Checksum

7-0 Signature

X =th

Mandatory/optional requirement.
pport of the word is mandatory.
pport of the word is optional.

P 6.17.49.

Fixed/variable content.

e content of the word is fixed and does not change. For removable media devices, these values may g
en media is removed or changed.

e contents of the word is variable andymay change depending on the state of the device or the com
ecuted by the device.

e content of the word may be fixéd)or variable.

hange

Mmands

6.18.

Bits (

clear

Bits

follow
301:1

D Word 0: General configuration

15:14) of word O(indicate the type of device. Bit 15 shall be set to one and bit 14 sh
bd to zero to indicate the device implements the PACKET Command feature set.

12:8) ofweérd 0 indicate the command packet set implemented by the device. This
s the peripheral device type value as defined in SCSI Primary Commands, ANSI IN
997(

all be

value
CITS
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Value Description
00h Direct-access device
01h Sequential-access device
02h Printer device
03h Processor device
04h Write-once device
05h CD-ROM device
06h Scanner device
O7h Opticatmemorydevice
08h Medium changer device
09h Communications device
0A-0Bh Reserved for ACS IT8 (Graphic arts pre-press devices)
0Ch Array controller device
0Dh Enclosure services device
OEh Reduced block command devices
OFh Optical card reader/writer device
10-1Eh Reserved
1Fh Unknown or no device type

Bit 7 |f set to one indicates that the device has remoyable media.
Bits (6:5) of word 0 indicate the DRQ response time, when a PACKET command is received. A
valug of 00b indicates a maximum time of 3 ms from receipt of PACKET to the setting of|DRQ
to onk. A value of 10b indicates a maximum time of 50 us from the receipt of PACKET fo the
setting of DRQ to one. The value 11b is resétved.
If bit|2 is set to one it indicates that the-content of the IDENTIFY PACKET DEVICE data is
incomplete. This will occur if the device supports the Power-up in Standby feature set and
requifed data is contained on the device media. In this case the content of at least word 0 and
word|2 shall be valid.
Bits ([1:0) of word 0 indicate the(packet size the device supports. A value of 00b indicateg that
a 12-pbyte packet is supported;'a value of 01b indicates a 16 byte packet. The values 10b and
11b gre reserved.

6.18.[:0 Word 1: Reserved

6.18.11 Word 2: Specific configuration
Word| 2 shall haye the same content described for word 2 of the IDENTIFY DEVICE command.
6.18.':2 Words 3 to 9: Reserved

6.18.13<Words 10 to 19: Serial number

The use of these words is optional. If not implemented, the content shall be zeros. If
implemented, the content shall be as described in words 10 to 19 of the IDENTIFY DEVICE
command (see 6.17).
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6.18.14 Words 20 to 22: Reserved

6.18.15 Words 23 to 26: Firmware revision

Words 23 to 26 shall have the content described for words 23 to 26 of the IDENTIFY DEVICE
command.

6.18.16 Words 27 to 46: Model number

Words 27 to 46 shall have the content described for words 27 to 46 of the IDENTIFY DEVICE
command.

6.18.17 Words 47 to 48: Reserved

6.18.18 Word 49: Capabilities

Bit 1% of word 49 is used to indicate that the device supports interleaved DMA data.trgnsfer
for gverlapped DMA commands. Devices which require the DMADIR bit in(the Ppcket
command shall clear this bit to 0.
Bit 14 of word 49 is used to indicate that the device supports command queuing for
overlppped commands. If bit 14 is set to one, bit 13 shall be set to one.
Bit 13 of word 49 is used to indicate that the device supports command oveérlap operation|.
Bit 12 of word 49 is obsolete.
Bit 11 of word 49 is used to determine whether a device supportsdJORDY. If this bit is get to
one, [then the device supports IORDY operation. If this bit is zeroe, the device may support
IORDOY. This ensures backward compatibility. If a device supports PIO mode 3 or higher] then
this Hit shall be set to one. If the serial interface is implemented; this bit shall be set to one.
Bit 10 of word 49 is used to indicate a device’s ability to enable or disable the use of IORDY.
If this bit is set to one, then the device supports the’ disabling of IORDY. Disabling and
enabling of IORDY is accomplished using the SET/FEATURES command. If the FBerial
interface is implemented, this bit shall be set to one.
Bit 9 of word 49 shall be set to one.

Bit 8 jof word 49 indicates that DMA is supported. Devices which require the DMADIR bit |n the
Packget command shall clear this bit to 0

6.18.19 Word 50: Capabilities

Word 50 shall have the content described for word 50 of the IDENTIFY DEVICE command.
Suppprt of this word is mandatory if'‘the STANDBY command is supported.

6.18.20 Word 51: Obsolete

6.18.21 Word 52: Reserved

6.18.
Word
6.18.

P2 Word 53: Field validity
53 shall have the content described for word 53 of the IDENTIFY DEVICE commang.
3 Words /54 to 61: Reserved

6.18.24 Word 62: DMADIR
ATARI dewces that use a serlal ATA br|dge chlp for connect|on to a serial ATA hosf may
requi F v Word

62 is used to |nd|cate if such support is reqmred

If bit 15 of word 62 is set to one, then DMADIR bit in the Packet Command is required by the
device for Packet DMA and Bits 2:0 of word 63, bits 15 and 8 in word 49, and bits 6:0 of word
88 shall be cleared to 0.

If bit 15 of word 62 is cleared to 0, DMADIR bit in the PACKET command is not required. If bit
15 of word 62 is cleared to zero, then all bits of word 62 shall be cleared to zero.

Bits (14:11) are reserved.

Bits (10:1) indicate DMA mode support. Since the DMADIR bit is only used for a Serial ATAPI
device, all of these bits are set to 1.

6.18.25 Word 63: Multiword DMA transfer

Word 63 identifies the Multiword DMA transfer modes supported by the device and indicates
the mode that is currently selected. Only one DMA mode shall be selected at any given time.
If an Ultra DMA mode is enabled, then no Multiword DMA mode shall be enabled. If a
Multiword DMA mode is enabled then no Ultra DMA mode shall be enabled.
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Bits (15:11) are reserved.
Bits 10:8 shall have the content described for word 63 of the IDENTIFY DEVICE command.
Bits (7:3) are reserved.

If bit 2 of Word 63 is set to one, then Multiword DMA modes 2 and below are supported. If this
bit is cleared to zero, then Multiword DMA mode 2 is not supported. If Multiword DMA mode 2
is supported, then Multiword DMA modes 1 and 0 shall also be supported.

If bit 2 of Word 63 is set to one, bits (1:0) shall be set to one. If the serial interface is
implemented, this bit shall be set to one except this bit shall be cleared 0 for Serial ATAPI
devices requiring the DMADIR bit in the PACKET command.

If bit 1 of Word 63 is set to one, then Multiword DMA modes 1 and beIow are supported If this
b|t is , , de 1

If bitfl of Word 63 is set to one, bit 0 shall be set to one. If the serlal interface is implemgnted,
this it shall be set to one except this bit shall be cleared to 0 for Serial ATAPI dévices which

If bit|0 of word 63 is set to one, then Multiword DMA mode 0 is supported. If the pgerial
interface is implemented, this bit shall be set to one except this bit shallbe’cleared to|0 for
Serial ATAPI devices which require the DMADIR bit in the PACKET command.

6.18.26 Word 64: PIO transfer mode supported
Word 64 shall have the content described for word 64 of the IDENTHIFY DEVICE commang.
6.18.27 Word 65: Minimum multiword DMA transfer cycle time per word
Word 65 shall have the content described for word 65 of the IDENTIFY DEVICE commang.
6.18.28 Word 66: Device recommended multiword DMA cycle time
Word 66 shall have the content described for word. 66 of the IDENTIFY DEVICE commang.
6.18.29 Word 67: Minimum PIO transfer cycletime without flow control
Word 67 shall have the content described for-word 67 of the IDENTIFY DEVICE commang.
6.18.p0 Word 68: Minimum PIO transfer'cycle time with IORDY
Word 68 shall have the content described for word 68 of the IDENTIFY DEVICE commang.
6.18.p1 Word 69 to 70: Reserved

6.18.32 Word 71: PACKET to'bus release time

Word 71 shall contain the time (for 99.7 % of the occurances) in microseconds from the
receipt of a PACKET ceammand until the device performs a bus release. Support of this|word
is mandatory if the Overlap or Queuing feature set is supported.

6.18.33 Word 72:.SERVICE to bus release time

Word 72 shall{centain the time (for 99.7 % of the occurances) in microseconds from the
receipt of a - SERVICE command until the device performs a bus release. Support of this|word
is mandatory if the Overlap or Queuing feature set is supported.

6.18.B4<Word 73 to 74: Reserved

6.18.35 Word 75: Queue depth

Bits (4:0) of word 75 shall have the content described for word 75 of the IDENTIFY DEVICE
command. Support of this word is mandatory if the Queuing feature set is supported.

6.18.36 Words 76 to 79: Reserved for Serial ATA

6.18.37 Word 80: Major revision number
Word 80 shall have the content described for word 80 of the IDENTIFY DEVICE command.
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6.18.38 Word 81: Minor revision number
Word 81 shall have the content described for word 81 of the IDENTIFY DEVICE command.
6.18.39 Words 82 to 84: Features/command sets supported

Words 82 to 84 shall have the content described for words 82 to 84 of the IDENTIFY DEVICE
command except that bit 4 of word 82 shall be set to one to indicate that the PACKET
Command feature set is supported.

6.18.40 Words 85 to 87: Features/command sets enabled

Words 85 to 87 shall have the content described for words 85 to 87 of the IDENTIFY DEVICE
command except that bit 4 of word 85 shall be set to one to indicate that the PACKET

C o f 4 P taoal
Om dArnmu T1eaturc ol 1o oUpypPuUIritcu.

6.18.41 Word 88:Ultra DMA modes

Word 88 shall have the content described for word 88 of the IDENTIFY DEVICE|comrhand,
except bits (6:0) shall be cleared to 0 for Serial ATAPI devices which require the. DMADI|R bit
in thg Packet command.

6.18.42 Word 89: Time required for Security erase unit completion
Word 89 shall have the content described for word 89 of the IDENTIFY DEVICE commang.
6.18.43 Word 90: Time required for Enhanced security erase unit completion
Word 90 shall have the content described for word 90 of the IDENTIFY DEVICE commang.
6.18.44 Word 91 to 92: Reserved

6.18.45 Word 93: Hardware reset results

93 shall have the content described for word©3 of the IDENTIFY DEVICE command.
Suppprt of bits (13:15) is mandatory. Support of bits (12:0) is optional.

6.18.46 Word 94: Current automatic acoustic management value
Word 94 shall have the content described for-word 94 of the IDENTIFY DEVICE commang.
6.18.47 Word 95 to 124: Reserved

6.18.48 Word 125 ATAPI byte count=0 behavior

If the|contents of word 125 are O000h and the value of the byte count limit is zero, the device
shallreturn command aborted.

If thg contents of word 125 are non-zero and the value of the byte count limit is zerg, the
devi shall use the centents of word 125 as the actual byte count limit for the current
command and shall nét abort.

The |device may be/reconfigured to report a new value. However, after the devife is
recorjfigured, thescontent of word 125 reported shall not change until after the next harqware
reset|or power-gn reset event.

6.18.19 Word 126: Obsolete

6.18.p0<Word 127: Removable Media Status Notification feature set support

Word 127 shall have the content described for word 127 of the IDENTIFY DEVICE command.
Support of this word is mandatory if the Removable Media Status Notification feature set is
supported.

6.18.51 Word 128: Security status

Word 128 shall have the content described for word 128 of the IDENTIFY DEVICE command.
Support of this word is mandatory if the Security feature set is supported.

6.18.52 Words 129 to 160: Reserved

6.18.53 Words 161 to 175: Reserved for assignment by the CompactFlash™ Association
6.18.54 Words 176 to 254: Reserved
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6.18.55 Word 255: Integrity Word

Word 255 shall have the content described for word 255 of the IDENTIFY DEVICE command.
Word 255 should be implemented.

6.19 IDLE

6.19.1 Command code

E3h

6.19.2 Feature set
Power Management feature set.

6.19.3 Protocol
Non-glata (see Clause 11).
6.19.4 Inputs

Thic command ic mandatary for daviicac nat imnlamantina tha DA
HHo—COotHh ST aatory oG e e oo Hpre et g e~

CkET-Com
feature set.

Power Management feature set is mandatory when power management i
implemented by the PACKET command set implemented by the device.

This command is mandatory when the Power Management feature s

implemented.

emmand

5 not

et is

Valugs other than zero in the Sector Count register when thé-IDLE command is issued|shall
determmine the time period programmed into the Standby timer."Table 19 defines these values.
Register 7 6 5 4 3 2 1 0
Features na
Jector Count Timer period value
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Command E3h

Devige register
DEV shall indicate'the selected device.

Table 19 — Automatic Standby timer periods

Sector Count register Corresponding timeout period
contents
(0] (00h) Timeout disabled
1-240 (01h-FOh) (value X 5) s
241-251 (F1h-FBh) ((value - 240) x30) min
252 (FCh) 21 min
253 (FDh) Period between 8 h and 12 h
254 (Feh) Reserved
255 (FFh) 21 min 15 s
NOTE Times are approximate.
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6.19.5 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
6.19.6 Error outputs
The |device shall return command aborted if the device does not support the Hower
Manggement feature set.
Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs Aa obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR
Error|register
ABRT shall be set to one if Power Management feature set is not supported. ABRT
may-be set to one if the device is not able to complete the action requestgd by

Devid

Statu

the command.

e register
DEV'shall indicate the selected device.
S\ régister
—BSY-shattbectearedto zeroindicating commmand—comptetion:

DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is set to one.

6.19.7 Prerequisites

DRDY set to one.
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6.19.8 Description

The IDLE command allows the host to place the device in the Idle mode and also set the

Standby timer. INTRQ may be asserted even though the device may not have fully

transitioned to Idle mode.

If the Sector Count register is non-zero then the Standby timer shall be enabled. The value in
the Sector Count register shall be used to determine the time programmed into the Standby
timer (see 4.5). If the Sector Count register is zero then the Standby timer is disabled.

6.20 IDLE IMMEDIATE

6.20.1 Command code

- 160 —

E1h

6.20.2 Feature set

Powgr Management feature set.

6.20.B Protocol

Non-glata (see Clause 11).

— This command
implemented.
— The Unload Feature of the command is optional.

6.20.4 Inputs (default function)

This command is mandatory for devices not implementing the ‘/RACKET Com
feature set.
— Power Management feature set is mandatory when power management i
implemented by the PACKET command set implemented/by the device.
is mandatory when the Power /Manhagement feature ¢

et

24739-1 © ISO/IEC:2009(E)

mand

5 not

is

Register

7

6

Features

na

Skctor Count

na

LBA Low

na

LBA Mid

na

LBA High

na

Device

obs

na

|DEV|

na

na

na

Command

E1h

Devige register

6.20.p \Inputs (Unload Feature)

DEVshall specify the selected device.

Register

7

6

Features

44h

Sector Count

00h

LBA Low

4Ch

LBA Mid

4Eh

LBA High

55h

Device

obs

na

obs

DEV

na

na

na

na

Command

E1h

Device register

DEV shall specify the selected device.



https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

24739-1 © ISO/IEC:2009(E)

- 161 -

6.20.6 Normal outputs (default function)

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
6.20.f Normal outputs (Unload Feature)
Register 7 6 5 4 3 2 1 0
Error na
S¢ctor Count na
LBA Low C4h
LBA Mid na
| BA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na FRR
LBA Low

Devige register

Statuls register

DEV shallindicate the selected device.

C4h to indicate that unloading successfully completed.

BSY-shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DE-(Device Fault) shall be cleared to zero.
DRQ shall be cleared to zergo-

ERR shall be cleared to zero.
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6.20.8 Error outputs

The device shall return command aborted if the device does not support the Power
Management feature set.

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sector Count na
LBA Low na
LBA Mid na
L BA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na FRR

Error|register
ABRT shall be set to one if Power Management feature set isnot supported. ABRT
may be set to one if the device is not able to complete thefaction requested by the
command.

Devige register

DEYV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device-fault has occurred.
DRQ shall be cleared to zero.

ERR shall be set to one if an Error registerbit is set to one.

6.20.p Prerequisites
DRDY set to one.

Defadilt Function:
The IDLE IMMEDIATE command allows the host to immediately place the device in the¢ Idle
modd. INTRQ may be asserted even though the device may not have fully transitioned tp Idle
modgq (see 4.5).
Unload Feature:
The UNLOAD FEATURE of the IDLE IMMEDIATE command allows the host to immedjately
unlogdd/park the heads. The device shall stop read look-ahead if it is in process. If the device
is pefforming a) write operation, the device shall suspend writing cached data onto the media
as sqon asS possible, and keep unwritten sectors stored in the buffer until receiving 4 new
commands
A deyice‘that supports load/unload technology shall retract the head(s) onto the ramp pogition
as soon as receiving this command. INTRQ shall be asserted and BSY shall be cleared after
the head(s) is(are) completely retracted onto the ramp position and latched if available. The
time to complete the unload operation is vendor specific, this typically would be within 500 ms
of receiving the command. The unload controlling method by the Unload Feature of the Idle
Immediate command shall be the same as that by Power mode transition, and shall not effect
the specification of normal load/unload times per device life.

A device that supports contact start/stop technology shall seek to the landing zone. INTRQ
shall be asserted and BSY shall be cleared after seek completion. The time to complete the
seek operation is vendor specific, this typically would be within 300 ms of receiving this
command.

The device shall stay at Low Power Idle mode, shall not go into Standby mode and shall not
load the head(s) onto the media until receiving a new command. Power consumption of the
device is not an issue for this case. If a device receives this command while the head(s)
is(are) currently on ramp/parked no physical action is needed.

6.20.{0 Description
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The device shall retain data in the write cache and resume writing the cached data onto the
media after receiving a Software Reset, a Hardware Reset, or any new command except IDLE
IMMEDIATE with UNLOAD FEATURE.

6.21 MEDIA EJECT
6.21.1 Command code

EDh

6.21.2 Feature set

Remavable Media Status Notification feature set

— Mandatory for devices not implementing the PACKET command feature Sef and
implementing the Removable Media Status Notification feature set.

— Prohibited for devices implementing the PACKET command feature sef.

Remg¢vable Media feature set

— Mandatory for devices not implementing the PACKET command-feature sef and
implementing the Removable Media feature set.

— Prohibited for devices implementing the PACKET command feature set.

6.21.3 Protocol

Non-¢lata (see Clause 11).

6.21.4 Inputs

Register 7 6 5 4 3 2 1
Features na

Sector Count na
LBA Low na
LBA Mid na
LBA High na

Device obs | na | obs | DEV | na | na | na | n@

Command Edh

Devige register
DEV shall specify the selected device.

6.21.p Normal outputs

Register 7 6 5 4 3 2 1
Error na
Sector Gount na
HBA+tow e
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR

Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
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6.21.6 Error outputs

If the device does not support this command, the device shall return command aborted.

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT NM obs
Sector Count na
LBA Low na
LBA Mid na
BA High na
Device obs na obs DEV na na na n@
Status BSY DRDY DF na DRQ na na ERR

Error|register

ABRT shall be set to one if device does not support this command\ ABRT may He set
to one if the device is not able to complete the action' requested by the
command.

NM (No Media) shall be set to one if no media is present ind4he device.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device-fault has occurred.

DRQ shall be cleared to zero.

ERR shall be set to one if an Error registerbit is set to one.

6.21.f Prerequisites

DRDY set to one.

6.21.p Description

This pommand causes any pending operations to complete, spins down the device if negded,
unlogks the media if locked,‘and ejects the media. The device keeps track of only one leyel of
media lock.

6.22 | MEDIA LOCK
6.22.1i Command code

DEh

6.22.2 “Feature set

Removable Media Status Notification feature set
— Optional for devices not implementing the PACKET command feature set and
implementing the Removable Media Status Notification feature set.
— Prohibited for device implementing the PACKET command feature set.
Removable Media feature set
— Mandatory for devices not implementing the PACKET command feature set and
implementing the Removable Media feature set.

— Prohibited for devices implementing the PACKET command feature set.
6.22.3 Protocol

Non-data (see Clause 11).
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6.22.4 Inputs

Register 7 6 5 4 3 2 1 0

Features na

Sector Count na

LBA Low na

LBA Mid na

LBA High na
Device obs | na | obs | DEV | na | na | na | na

Command Deh

Devige register
DEV shall specify the selected device.

6.22.p Normal outputs

Register 7 6 5 4 3 2 1

Error na
Sector Count na

LBA Low na

LBA Mid na

LBA High na
Device obs na obs DEY na na na na
Status BSY DRDY DF na DRQ na na ERR

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero_ indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be‘cleared to zero.

DRQ shall be clearedto zero.

ERR shall be clearedto zero.

6.22.6 Error outputs

If the|device doesno¥'support this command, the device shall return command aborted.

Register 7 6 5 4 3 2 1

Error na na na na MCR ABRT NM obs
Seectar, Count na

LBA Low na

LBA Mid na

LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR
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Error register
ABRT shall be set to one if device does not support this command. ABRT may be set

to one if the device is not able to complete the action requested b
command.
NM (No Media) shall be set to one if no media is present in the device.

y the

MCR (Media Change Request) shall be set to one if the device is locked and a media

change request has been detected by the device.

Device register

DEV shall indicate the selected device.

Status register

6.22.

DRD

6.22.

This
Medi

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one

DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

7 Prerequisites
Y set to one.

B Description

command shall be used to lock the media, if Media Status ‘Notification is disabl
h Status Notification is enabled, this command shall return-good status (no ERR bit

Statufs register) and perform no action.
If thel media is unlocked and media is present, the media_shall be set to the LOCKED

and n

lock.
set a
If the|
been

jditional levels of media locks.

detected by the device. If a media change request has been detected, the MCR

the Efror register and the ERR bit in the Status register shall be set to one.
When media is in the LOCKED state, thevdevice shall respond to the media change re

butto
one

6.23

6.23.
DFh

6.23.

, by setting the MCR bit in the Erfor register and the ERR bit in the Status regis
Lintil the media LOCKED condition'is cleared.

MEDIA UNLOCK

I Command code

P Feature set

Rem¢vable Media Status Notification feature set

— Qptional for devices not implementing the PACKET command feature se
implementing the Removable Media Status Notification feature set.
=, Prohibited for devices implementing the PACKET command feature set.

Remoaovable-Media{eature-set

ed. If
n the

state

o Error register bit shall be set to one. The deviceKeeps track of only one level of media
Subsequent MEDIA LOCK commands, while thenmedia is in the LOCKED state, dpo not

media is locked, the status returned shall¢<indicate whether a media change requedt has

bit in

quest
ter to

and

— Mandatory for devices not implementing the PACKET command feature set and

implementing the Removable Media feature set.
— Prohibited for devices implementing the PACKET command feature set.

6.23.3 Protocol

Non-data (see Clause 11).
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6.23.4 Inputs
Register 7 6 5 4 3 2 1 0
Features na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs | na | obs | DEV | na | na | na | na
Command DFh
Devige register
DEV shall specify the selected device.
6.23.p Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEY na na na na
Status BSY DRDY DF na DRQ na na FRR

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero_ indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be‘cleared to zero.

DRQ shall be clearedto zero.

ERR shall be clearedto zero.

6.23.6 Error outputs

If the|device doesno¥'support this command, the device shall return command aborted.

Register, 7 6 5 4 3 2 1 0
Erpor na na na na na ABRT NM obs
Sgctar,Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR

Error register
ABRT shall be set to one if device does not support this command
to one if the device is not able to complete the action
command.

. ABRT may be set
requested by the

NM (No Media) shall be set to one if no media is present in the device.

Device register
DEV shall indicate the selected device.
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BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

6.23.7 Prerequisites
DRDY set to one.

6.23.8 Description

This pommand can be used to unlock the device, if Media Status Notification is disablled. If
Medig Status Notification is enabled, this command will return good status (no ERR-bit in the
Statufs register) and perform no action.
If thel media is present, the media shall be set to the UNLOCKED state and no Efror register
bit sHall be set to one. The device keeps track of only one level of media lock:-A single MEDIA
UNLQCK command unlocks the media.
If a media change request has been detected by the device prior to)the issuance of this

command, the media shall be ejected at MEDIA UNLOCK command ¢completion.

6.24 | NOP
6.24.1 Command code
00h

6.24.2 Feature set

Genedral feature set

6.24.B Protocol

Non-glata (see Clause 11).

6.24.4 Inputs

— Optional for devices not implementing the PACKET Command feature set.
— Mandatory for devices implementing the PACKET Command feature set.
— Mandatory for devices implemeénting the Overlapped feature set.

Register 7

4

3

Features

Subcommand code

S¢ctor Count

na

LBA Low

na

LBAMid

na

| BA High

na

Device obs

na obs

DEV

na

na na na

Command

00h

Features register

Subcommand code

Description

Action

outstanding queued commands.

00h NOP Return command aborted and abort any outstanding
queued commands.
01h NOP Auto Poll Return command aborted and do not abort any
outstanding queued commands.
02h-FFh Reserved Return command aborted and do not abort any
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Device register
DEV shall specify the selected device.

6.24.5 Normal outputs

This command always fails with an error.

6.24.6 Error outputs

The Command Block registers, other than the Error and Status registers, are not changed by

this command. This command always fails with the device returning command aborted.

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Seftor Count Initial value
UBA Low Initial value
BA Mid Initial value
4BA High Initial value
Device Initial value
Status BSY DRDY DF na DRQ na na ERR

Error|register

ABRT shall be set to one.

Sectgr Count, LBA Low, LBA Mid, LBA High, Device

value set by host is not changed.

Statuls register

BSY shall be cleared to zero indicating.command completion.
DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.

ERR shall be set to one.

6.24.f Prerequisites
DRDY set to one.

6.24.p Description

The (levice shall respond with command aborted. For devices implementing the Overls
featufe set, subcommand code 00h in the Features register shall abort any outstanding d

pped
ueue.

Subcpmmand-codes 01h through FFh in the Features register shall not affect the stafus of

any dutstanding queue.

6.25 | PACKET

6.25.1 Command code
AOh

6.25.2 Feature set
PACKET Command feature set

— Use prohibited for devices not implementing the PACKET Command feature set.

— Mandatory for devices implementing the PACKET Command feature set.
6.25.3 Protocol

Packet (see Clause 11).
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6.25.4 Inputs
Register 7 6 5 4 3 2 1 0
Features na na na na na DMADIR OVL DMA
Sector Count Tag na
LBA Low na
Byte Count Low Byte Count limit (7:0)
Byte Count High Byte Count limit (15:8)
Device obs | na | obs | DEV | na | na | na | na
Command AOh
Featyres register

Sectd

require direction indication from the host. Support for this bit.is determin
reading bit 15 of word 62 in the IDENTIFY PACKET DEMIGE data. If bit
word 62 is set to 1, the device requires the use of the- DMADIR bit for P
DMA commands.

If the device requires the DMADIR bit to be set for'\Packet DMA operation
the current operations is DMA (i.e. bit 0, the DMA_bit, is set), this bit indi
the direction of data transfer (0 = transfer to the device; 1 = transfer to the

the current operations is PIO (i.e. bit 0¢.the DMA bit, is cleared), this
ignored.

constructed, the DMADIR bit sheuld not conflict with the data transfer dire
of the command. If a conflict:between the command transfer direction an
DMADIR bit occurs, the device should return with an ABORTED command
the sense key set to ILLEGAL REQUEST.
If the device does not require the DMADIR bit for Packet DMA operationg
bit should be clearedto 0.

the DMADIR bit\isset to 1.

OVL This bit is set te' one to inform the device that the PACKET command is
overlapped:

DMA This bit™s set to one to inform the device that the data transfer (no
command packet transfer) associated with this command is via Multiword
or Ultra DMA mode.

r Count register

Tag . (If)the device supports command queuing, this field contains the commang
for the command being delivered. A Tag may have any value between 0 a
regardless of the queue depth supported. If queuing is not supported, this

DMADIR This bit indicates Packet DMA direction and is used only for deviceg that
implement the Packet Command feature set with a Serial ATA bridgg that

bd by
15 of
acket

5 and
cates
host).

If the device requires the DMADIR bit to becset for Packet DMA operations but

bit is

Since the data transfer direction will be set by the host as the command is

ction
d the
, and

, this

A device that does-not support the DMADIR feature may abort a command if

to be

t the
DMA

| Tag
nd 31
field

is not applicable.

Byte Count low and Byte Count high registers
These registers are written by the host with the maximum byte count that is to be

transferred in any single DRQ assertion for PIO transfers. The byte count doe

s not

apply to the command packet transfer. If the PACKET command does not transfer data,

the byte count is ignored.
If the PACKET command results in a data transfer:
1) the host should not set the byte count limit to zero. If the host sets the

byte

count limit to zero, the contents of IDENTIFY PACKET DEVICE data word 125

determines the expected behavior;

2) the value set into the byte count limit shall be even if the total requested
transfer length is greater than the byte count limit;

3) the value set into the byte count limit may be odd if the total requested
transfer length is equal to or less than the byte count limit;

data

data

4) the value FFFFh is interpreted by the device as though the value were FFFEh.
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Devic

e register
DEV shall specify the selected device.

6.25.5 Normal outputs

6.25.5.1 Awaiting command

When the device is ready to accept the command packet from the host the register content
shall be as shown below.

Register 7 6 5 4 3 2 1 0
Error na
Intgrrupt reason Tag | REL | 1/0 | C|D
LBA Low na
Byfe Count Low Byte Count (7:0)
Byte Count High Byte Count (15:8)
Device obs na obs DEV na na na n@
Status BSY na DMRD SERV DRQ na na CHK

Byte Count High/Low shall reflect the value set by the host when the command was issuqd.

Intern

Devid

Statu

6.25.

If oveg
recei

upt reason register
Tag |If the device supports command queuing and' overlap is enabled, this
contains the command Tag for the command-"A Tag value may be any
between 0 and 31 regardless of the queue/depth supported. If the device doe
support command queuing or overlap is disabled, this field is not applicable.
REL shall be cleared to zero.
I/0 shall be cleared to zero indicating transfer to the device.
C/D shall be set to one indicating the transfer of a command packet.
e register
DEYV shall indicate the selected device.
S register
BSY shall be cleared to zero:
DMRD (DMA ready) shall be“cleared to zero.
SERV (Service) shall béoset to one if another command is ready to be servic
overlap is not supported, this bit is command specific.
DRQ shall be set{o one.
CHK shall be cléared to zero.

5.2 Data transmission

field
value
s not

rlap is not‘supported or not specified by the command, data transfer shall occur aft

nsfer

may pceur after the receipt of a SERVICE command. When the device is ready to tr
data ; i i i nt to
initiate the data transfer.
Register 7 6 5 4 3 2 1 0
Error na
Interrupt reason Tag | REL | 1/0 | C/D
LBA Low na
Byte Count Low Byte Count (7:0)
Byte Count High Byte Count (15:8)
Device obs na obs DEV na na na na
Status BSY na DMRD SERV DRQ na na CHK
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Count High/Low If the transfer is to be in PIO mode, the byte count of the data
transferred for this DRQ assertion shall be presented.
Valid byte count values are as follows:

to be

1) the byte count shall be less than or equal to the byte count limit value from the

host;
2) the byte count shall not be zero;
3) the byte count shall be less than or equal to FFFEh;
4) the byte count shall be even except for the last transfer of a command;
5)

if the byte count is odd, the last valid byte transferred is on DD(7:0) and the

data on DD(15:8) is a pad byte of undefined value;

6) if the last transfer of a command has a pad byte, the byte count shall be odd.

Interrd |pf reason rngmfnr

contains the command Tag for the command. A Tag value may be cany

support command queuing or overlap is disabled, this field is not applicable.
REL shall be cleared to zero.
I/0 shall be cleared to zero if the transfer is to the device and shalf'be’set to one
transfer is to the host.
C/D shall be cleared to zero indicating the transfer of data.

Devige register

DEV shall indicate the selected device.

Statuls register

6.25.

After
the ¢

is dis

BSY shall be cleared to zero.
DMRD (DMA ready) shall be set to one if the transfer is to be a DMA or Ultra
transfer and the device supports overlap DMA.

overlap is not supported, this bit is command specific.
DRAQ shall be set to one.
CHK shall be cleared to zero.

b.3 Bus release (overlap feature set only)

perform a bus release by placing the following register content in the Command

Tag |If the device supports command queuing and overlap is enabled, this| field

value

between 0 and 31 regardless of the queue depth supported. If the device'dogs not

if the

DMA

SERYV (Service) shall be set to one if another/command is ready to be serviced. If

receiving the command packet, _the' device sets BSY to one and clears DRQ to zgro. If
bmmand packet requires a dataytransfer, the OVL bit is set to one, the Release interrupt
abled, and the device is .not-prepared to immediately transfer data, the devicel may

Block

registers. If the command packet requires a data transfer, the OVL bit is set to one, and the
Release interrupt is enabled, the device shall perform a bus release by setting the register
contgnt as follows.
Register 7 6 5 4 3 2 1 0
Error na
Intgérrupt reason Tag | REL | 1/10 | C/D
LBA‘Low na
Byle Count Low na
Byte Count High na
Device obs na obs DEV na na na na
Status BSY DRDY DMRD SERV DRQ na na CHK
Byte Count High/Low na.

Interrupt reason register
Tag |If the device supports command queuing and overlap is enabled, this field

contains the command Tag for the command. A Tag value may be any

value

between 0 and 31 regardless of the queue depth supported. If the device does not

support command queuing or overlap is disabled, this field is not applicable.
REL shall be set to one.
I/O shall be cleared to zero.
C/D shall be cleared to zero.
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Device register

DEV shall indicate the selected device.

Status register

6.25.5.4Service request (overlap feature set only)

Wher
perfo
other|
outpuy
depe

6.25.5.5 Successful command completion

BSY shall be cleared to zero indicating bus release.

DRDY na.

DMRD (DMA ready) shall be cleared to zero.

SERYV (Service) shall be set to one if another command is ready to be serviced. If
overlap is not supported, this bit is command specific.

DRAQ shall be cleared to zero.

CHK shall be cleared to zero.

the device is ready to transfer data or complete a command after the command has

rmed a bus release, the device shall set the SERV bit and not change the (state of any

register bit (see 10). When the SERVICE command is received, the device shdll set

ts as described in data transfer, successful command completion.'on error oytputs
nding on the service the device requires.

When the device has command completion without error, the device sets the following register
contgnt.
Register 7 6 5 4 3 2 1 0
Error na
Intgérrupt reason Tag | REL | 1/10 | C/D
LBA Low na
By{e Count Low na
Byfe Count High na
Device obs na obs DEV na na na na
Status BSY DRDY DMRD SERV DRQ na na CHK
Byte Count High/Low na.

Intern

upt reason register

Devid

Tag If the (device supports command queuing and overlap is enabled, this| field
contains the command Tag for the command. A Tag value may be any palue
between 0 and 31 regardless of the queue depth supported. If the device|does
net-support command queuing or overlap is disabled, this field is not appligable.

REL.shall be cleared to zero.

I/© shall be set to one.

C/DP shall be set to one.

e register

DEV shall indicate the selected device.

Status register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.

DMRD (DMA ready) na.

SERV (Service) shall be set to one if another command is ready to be serviced. If
overlap is not supported, this bit is command specific.

DRAQ shall be cleared to zero.

CHK shall be cleared to zero.

6.25.6 Error outputs

The device shall not terminate the PACKET command with an error before the last byte of the
command packet has been written (see Clause 11).
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Register 7 6 5 4 3 2 1 0
Error Sense key na ABRT EOM ILI
Interrupt reason Tag REL 110 C/D
LBA Low na
Byte Count Low na
Byte Count High na
Device obs na obs DEV na na na na
Status BSY DRDY DF SERV DRQ na na CHK
Error|register

Intern

Devid

Statu

6.25.

This

6.25.

Sense Key is a command packet set specific error indication.

ABRT shall be set to one if the requested command has been command ab
because the command code or a command parameter is invalid, ABRT m
set to one if the device is not able to complete the actionfrequested b
command.

EOM the meaning of this bit is command set specific. See the' appropriate com
set standard for the definition of this bit.

ILI the meaning of this bit is command set specific. See<the appropriate com
set standard for the definition of this bit.

upt reason register

Tag If the device supports command queuing ‘and overlap is enabled, this
contains the command Tag for the command. A Tag value may be any
between 0 and 31 regardless of the queue depth supported. If the device
not support command queuing or overlap’is disabled, this field is not applid

REL shall be cleared to zero.

I/0O shall be set to one.

C/D shall be set to one.

e register
DEV shall indicate the selected device.
S register
BSY shall be cleared to zerorindicating command completion.
DRDY shall be set to one.
SERV (Service) shall besset to one if another command is ready to be servic
overlap is notisupported, this bit is command specific.
DF (Device Fault).shall be set to one if a device fault has occurred.
DRAQ shall be cléared to zero.
CHK shall be-set to one if an Error register sense key or code bit is set.
/ Prerequisites

command-’shall be accepted regardless of the state of DRDY.

B .Deéscription

orted
by be
y the

mand
mand
field
value

does
able.

Cf

The PACKET command is used to transfer a device command via a command packet. If the
native form of the encapsulated command is shorter than the packet size reported in bits (1:0)
of word 0 of the IDENTIFY PACKET DEVICE response, the encapsulated command shall
begin at byte 0 of the packet. Packet bytes beyond the end of the encapsulated command are

reser

ved.

If the device supports overlap, the OVL bit is set to one in the Features register and the
Release interrupt has been disabled via the SET FEATURES command, the device may or
may not perform a bus release. If the device is ready for the data transfer, the device may
begin the transfer immediately as described in the non-overlapped protocol (see Clause 11).
If the data is not ready, the device may perform a bus release and complete the transfer after
the execution of a SERVICE command.
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6.26 READ BUFFER
6.26.1 Command code

E4h

6.26.2 Feature set

General feature set

— Optional for devices not implementing the PACKET Command feature set.

— Use prohibited for devices implementing the PACKET Command feature set.
6.26.3—Protocol

P1O data-in (see Clause 11).

6.26.4 Inputs

Register 7 6 5 4 3 2 1 0
Features na

Sgctor Count na
| BA Low na
LBA Mid na
L BA High na
Device obs na obs DEV- na na na na
ommand E4h

Devige register
DEV shall specify the selected device:

6.26.p Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sefctor Count na
| BA Low na
L BA Mid na
UBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR

Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
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6.26.6 Error outputs

The device shall return command aborted if the command is not supported.

Register 7 6 5 4 3 2 1

Error na na na na na ABRT na

na

Sector Count na

LBA Low na

LBA Mid na

BA I—Iigh na

Device obs na obs DEV na na na

na

Status BSY DRDY DF na DRQ na na ERR

Error

Deviq

Statuls register

6.26.

DRD
BUFH

6.26.

The
secto
The

sequ
the b

6.27

6.27.i Command code

C8h

register

the device is not able to complete the action requested bythe command.
e register
DEV shall indicate the selected device.

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero.

ERR shall be set to one if an Error register bit)is’set to one.

/ Prerequisites

Y set to one. The command prior to.a“READ BUFFER command shall be a W
ER command.

B Description

READ BUFFER command enables the host to read the current contents of the de
r buffer.

READ BUFFER and WRITE BUFFER commands shall be synchronized such
ential WRITE BUFFER and READ BUFFER commands access the same 512 bytes
Liffer.

READ DMA

ABRT shall be set to one if this command is not supported. ABRT, may be set to pne if

RITE

ice’s

that
vithin

6.27.

R Feature set

General feature set

— Mandatory for devices not implementing the PACKET Command feature set.
— Use prohibited for devices implementing the PACKET Command feature set.

6.27.3 Protocol

DMA

(see Clause 11).
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6.27.4 Inputs
Register 7 6 5 4 3 2 1 0
Features na
Sector Count Sector count
LBA Low LBA (7:0)
LBA Mid LBA (15:8)
LBA High LBA (23:16)
Device obs LBA obs DEV LBA (27:24)
ommand C8h

Sectgr Count

LBA Low
LBA Mid
LBA High

Devige

starting LBA bits (7:0).
starting LBA bits (15:8).

starting LBA bits (23:16).

6.27.p Normal outputs

the LBA bit shall be set to one to specify the addresshis an LBA,
DEV shall specify the selected device.
Bits (3:0) shall be starting LBA bits (27:24).

number of sectors to be transferred. A value of 00h specifies that 256 'sectors gre to
be transferred.

Register

7 6 5 4 3

Error

na

Sgctor Count

na

| BA Low

na

LBA Mid

na

| BA High

na

Device

obs na obs DEV na

na

na

Status

BSY, DRDY DF na DRQ

na

na

Devige register

Statuls register

DEV shall-indicate the selected device.

BSY.shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DE (nn\linn Falllf) shall he cleared to zero

DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.27.6 Error outputs

An unrecoverable error encountered during the execution of this command results in the
termination of the command. The Command Block registers contain the address of the sector
where the first unrecoverable error occurred. The amount of data transferred is indeterminate.
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Register 7 6 5 4 3 2 1 0
Error ICRC UNC MC IDNF MCR ABRT NM obs
Sector Count na
LBA Low LBA (7:0)
LBA Mid LBA (15:8)
LBA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF na bR | na | na | ERR
Error|register
ICRC shall be set to one if an interface CRC error has occurred during ap‘Ultra|DMA
data transfer. The content of this bit is not applicable for Multiword [DMA

LBA

Devid

Statu

6.27.

DRD

transfers.

UNC shall be set to one if data is uncorrectable.

MC shall be set to one if the media in a removable media device changed sind
issuance of the last command. The device shall clear thé device internal n
change detected state.

IDNF shall be set to one if a user-accessible address could.not be found. IDNF

is requested if command aborted is not returned-

MCR shall be set to one if a media change request ‘has been detected by a remo
media device. This bit is only cleared by, a-GET MEDIA STATUS or a n
access command.

ABRT shall be set to one if this command is .hot supported or if an error, includi
ICRC error, has occurred during an\Ultra DMA data transfer. ABRT may b
to one if the device is not able~to complete the action requested b
command. ABRT shall be set tocone if an address outside of the range of
accessible addresses is requested if IDNF is not set to one.

NM shall be set to one if no medja-is present in a removable media device.

L ow, LBA Mid, LBA High, Device
shall be written with the address of first unrecoverable error.

e register
DEV shall indicate the. selected device.

S register
BSY shall be cleared to zero indicating command completion.
DRDY shall be_setto one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shalldbe-cleared to zero.
ERR shallibe set to one if an Error register bit is set to one; however, if SE is
one, ERR shall be cleared to zero.

/ Prerequisites

Y 'set to one. The host shall initialize the DMA channel.

e the

nedia

shall

be set to one if an address outside of the range(of*user-accessible addresses

vable

nedia

ng an
e set
y the
user-

et to

6.27.8 Description

The READ DMA command allows the host to read data using the DMA data transfer protocol.

6.28

READ DMA EXT

6.28.1 Command code

25h
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6.28.2 Feature set
48-bit Address feature set

— Mandatory for devices implementing the 48-bit Address feature set.
— Use prohibited for devices implementing the PACKET Command feature set.

6.28.3 Protocol

DMA (see Clause 11).

6.28.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current Reserved
Previous Reserved
Segtor Count Current Sector count (7:0)
Previous Sector count (15:8)
LBA Low Current LBA (7:0)
Previous LBA (31:24)
LBA Mid Current LBA (15:8)
Previous LBA (39:;32)
LBA High Current LBA (23316)
Previous LBAN47:40)
Device obs | LBA | obs | DEV | Reserved
Command 25h
NOTE The value indicated as Current is the value most recently written to the register. The value indicated as

Previous is the value that was in the register before the\most recent write to the register.

Sectgr Count Current

Sectqgr Count Previous

LBA Low Current

LBA

LBA Mid Current

LBA

LBA

LBA

number of sectors to be transferred low order, bits (7:0).

number of sectors to be ttansferred high order, bits (15:8). 0000h in the Sector (
register specifies that 65536 sectors are to be transferred.

LBA (7:0).
| ow Previous
LBA (31:24),

LBA (1538).
Mid Previous
LBA(89:32).
High\Current

Count

LBA (23:16).

High Previous
LBA (47:40).

Device

DEV shall specify the selected device.
LBA bit shall be set to 1
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6.28.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOB—= Reserved
BA High HOB =0 Reserved
HOB = 1 Reserved
Device obs na obs DEV Reseryed
Status BSY DRDY DF na DRQ | na | na | ERR
NOTE — HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is
cleared to zero. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Copntrol
rg¢gister is set to one.

Devige register

Statuls register

6.28.6 Error outputs

An uprecoverable error encountered_during the execution of this command results i

DEV shall indicate the selected device.

BSY shall be cleared to zero indicating command{completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRAQ shall be cleared to zero.
ERR shall be cleared to zero.

n the

termihation of the command. The Command Block registers contain the address of the gector
where the first unrecoverable errar occurred. The amount of data transferred is indetermipate.

Register 7 6 5 4 3 2 1 0
Error ICRC UNC MC IDNF MCR ABRT NM qbs
Sector Count HOB= 0 Reserved
HOB = 1 Reserved
LBA Low HOB =0 LBA (7:0)
HOB = 1 LBA (31:24)
LBA ‘Mid HOB =0 LBA (15:8)
HOB =1 LBA(30:32)
LBA High HOB =0 LBA (23:16)
HOB =1 LBA (47:40)
Device obs na obs DEV Reserved
Status BSY DRDY DF na DRQ | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cleared
to zero. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is set to
one.
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Error

LBA

LBA

LBA

Devid

Statu
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register
ICRC shall be set to one if an interface CRC error has occurred during an Ultra
data transfer. The content of this bit is not applicable for Multiword
transfers.
UNC shall be set to one if data is uncorrectable.
MC shall be set to one if the media in a removable media device changed sinc

DMA
DMA

e the

issuance of the last command. The device shall clear the device internal media

change detected state.
IDNF shall be set to one if a user-accessible address could not be found. IDNF

shall

be set to one if an address outside of the range of user-accessible addresses is

requested if command aborted is not returned.

MCR shall be set to one if 3 media r‘hnngn rnqnncf has been detected hy aremo
media device. This bit is only cleared by a GET MEDIA STATUS or_a
access command.

ABRT shall be set to one if this command is not supported or if an error, includi
ICRC error, has occurred during an Ultra DMA data transfer. ABRT ‘'may 4
to one if the device is not able to complete the action réquested b
command. ABRT shall be set to one if an address outside ofithe range of
accessible addresses is requested if IDNF is not set to one.

NM shall be set to one if no media is present in a removable nredia device.

L ow

Control register HOB bit cleared to zero.

Control register HOB bit set to one.
Mid

Control register HOB bit cleared to zero.

Control register HOB bit set to one.
High

Control register HOB bit;cleared to zero.

Control register HOB\bit set to one.
e register
DEV shall indicate the selected device.
S register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device kault) shall be set to one if a device fault has occurred.
DRAQ shall.be cleared to zero.
ERR shall'be set to one if an Error register bit is set to one; however, if SE is
one, ERR shall be cleared to zero.

7 Prerequisites

vable
nedia

g an
e set
y the
user-

LBA (7:0) of the address of the first unrecoverable error when read with Dvice

LBA (31:24) of the address of the first unrecoverable” error when read with Djevice

LBA (15:8) of the address of the first unreceverable error when read with Dievice

LBA (39:32) of the address of the first.:unrecoverable error when read with Djevice

LBA (23:16) of the address of the first unrecoverable error when read with Dievice

LBA (47:40) of the address._of the first unrecoverable error when read with Dievice

et to

DRD

y2 P - } PR T TR S TR T o =N A } ’
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6.28.8 Description

The READ DMA EXT command allows the host to read data using the DMA data transfer

proto

6.29
6.29.
C7h

col.

READ DMA QUEUED

1 Command code
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— Mandatory for devices implementing the Overlapped feature set and not implementing
the PACKET Command feature set.

— Use prohibited for devices implementing the PACKET command feature set.

6.29.3 Protocol

DMA QUEUED (see Clause 11).

6.29.4 Inputs
Register 7 6 5 4 3 2 1
Features Sector Count
Sector Count Tag | na | na nfa
LBA Low LBA (7:0)
LBA Mid LBA (15:8)
LBA High LBA (23:16)
Device obs | LBA | obs | DEV | LBA (27:24)
Command C7h
Featyres

be transferred.
Sectqr count

value 00h.

LBA Low

starting LBA bits (7:0).
LBA Mid

starting LBA bits (15:8):
LBA High

starting LBA bits.(23:16).
Devige

6.29.p Normal outputs

6.29.p.“Data transmission

the LBA bit shall be set to one to specify the address is an LBA.
DEV shall.specify the selected device.
Bits (3:0)-starting LBA bits (27:24).

number of sectors to be transferred. A value~0f/00h specifies that 256 sectors gre to

if the device supports command queuing, bits (7:3) contain the Tag for the command
being delivered. A Tag value may bgany value between 0 and 31 regardless ¢f the
queue depth supported. If queuing\is not supported, this register shall be set fo the

Data transfer may occur after receipt of the command or may occur after the receipt of a
SERVICE command. When the device is ready to transfer data requested by a data transfer

command, the device sets the following register content to initiate the data transfer.

Register 7 6 5 4 3 2 1 0
Error na
Sector Count Tag REL 110 C/D
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF SERV DRQ na na CHK
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Sector Count register
Tag This field contains the command Tag for the command. A Tag value may be any
value between 0 and 31 regardless of the queue depth supported. If the device
does not support command queuing or overlap is disabled, this register shall be
set to the value 00h.
REL shall be cleared to zero.
I/0 shall be set to one indicating the transfer is to the host.
C/D shall be cleared to zero indicating the transfer of data.
Device register
DEV shall indicate the selected device.
Status rngicfnr
BSY shall be cleared to zero.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
SERV (Service) shall be set to one if another command is ready to be serviced.
DRQ shall be set to one.
CHK shall be cleared to zero.

6.29.f Bus release

If thel device performs a bus release before transferring data forsthis command, the register
contgnt upon performing a bus release shall be as shown below

Rlegister 7 6 5 4 3 2 1 D

Error na
Sedtor Count Tag REL 1/0 gD

LBA Low na

UBA Mid na

LBA High na
Device obs na obs DEV na
Status BSY DRDY DF SERV DRQ na na ERR

Sectqr Count register

Tag |If the device supports command queuing, this field shall contain the Tag of the
command being bus released. If the device does not support command quguing,
this field-shall be set to the value 00h.

REL shall be~set'to one.

I/0O shall be zero.

C/D shatl be zero.

Devige register

DEV~shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating bus release.

DRDY shall be set to one.

SERV (Service) shall be cleared to zero when no other queued command is ready for
service. SERV shall be set to one when another queued command is ready for
service. SERV shall be set to one when the device has prepared this command
for service.

DF (Device Fault) shall be cleared to zero.

DRAQ bit shall be cleared to zero.

ERR bit shall be cleared to zero.

6.29.8 Service request

When the device is ready to transfer data or complete a command after the command has
performed a bus release, the device shall set the SERV bit and not change the state of any
other register bit (see Clause 10). When the SERVICE command is received, the device shall
set outputs as described in data transfer, command completion or error outputs depending on
the service the device requires.
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6.29.9 Command completion

09(E)

When the transfer of all requested data has occurred without error, the register content shall
be as shown below.
Register 7 6 5 4 3 2 1 0
Error 00h
Sector Count Tag | REL | 110 | c/D
LBA Low na
LBA Mid na
BA High na
Device obs na obs DEV na
Status BSY DRDY DF SERV pRa | na | nal] ERR

Sectqr Count register

completed command. If the device does not supportrcommand queuing
field shall be set to the value 00h.

REL shall be cleared to zero.

I/0 shall be set to one.

C/D shall be set to one.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating comimand completion.

DRDY shall be set to one.

service. SERV shall be set to;one when another queued command is rea
service.

DF (Device Fault) shall be cleared to zero.

DRAQ bit shall be cleared to zero.

ERR bit shall be cleared to zero.

6.29.10 Error outputs

The $ector Count registercontains the Tag for this command if the device supports com

Tag |If the device supports command queuing, this field shall contain the Tag of the

| this

SERV (Service) shall be cleared to zero when no other queued command is reagy for

jy for

mand

queu|ng. The device shall return command aborted if the command is not supported or |if the
device has not had ‘overlapped interrupt enabled. The device shall return command aborted if
the device supports command queuing and the Tag is invalid. An unrecoverable |error
encolintered daring the execution of this command results in the termination of the command
and the Command Block registers contain the sector where the first unrecoverable |error
occufred 1 a queue existed, the unrecoverable error shall cause the queue to abort.
Register 7 6 5 4 3 2 1 o
Error ICRC UNC MC IDNF MCR ABRT NM obs
Sector Count Tag REL 1/10 C/D
LBA Low LBA (7:0)
LBA Mid LBA (15:8)
LBA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF SERV DRQ na na ERR
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Error register

ICRC shall be set to one if an interface CRC error has occurred during an Ultra
data transfer. The content of this bit is not applicable for Multiword
transfers.

UNC shall be set to one if data is uncorrectable.

DMA
DMA

MC shall be set to one if the media in a removable media device changed since the
issuance of the last command. The device shall clear the device internal media

change detected state.
IDNF shall be set to one if a user-accessible address could not be found. IDNF

shall

be set to one if an address outside of the range of user-accessible addresses is

requested if ABRT is not set to one.

MCR shall be set to one if 3 media r‘hnngn rnqnncf has been detected hy aremo

access command.
ABRT shall be set to one if this command is not supported or if an error, includi

to one if the device is not able to complete the action réquested b
command. ABRT shall be set to one if an address outside ofithe range of
accessible addresses is requested if IDNF is not set to one.

NM shall be set to one if no media is present in a removable nredia device.

Sectqr Count register

LBA

Statu

6.29.

DRD

6.29.

This

completed command. If the device does not support command queuing
field shall be set to the value 00h.

REL shall be cleared to zero.

I1/0O shall be set to one.

C/D shall be set to one.

L ow, LBA Mid, LBA High, Device

shall be written with the address of first unrecoverable error.

DEV shall indicate the selected device:

S register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.

service. SERV shall"be set to one when another queued command is rea
service.

DRAQ shall be clearedto zero.

ERR shall be set.to one if an Error register bit is set to one.

11 Prerequisites

Y set to one~The host shall initialize the DMA channel.

2 Description

command executes in a similar manner to a READ DMA command. The device

vable

media device. This bit is only cleared by a GET MEDIA STATUS or_axpedia

g an

ICRC error, has occurred during an Ultra DMA data transfer. ABRT ‘'may He set

y the
user-

Tag |If the device supports command queuing, this field\shall contain the Tag o¢f the

| this

SERYV (Service) shall be cleared to zero when no other queued command is reaﬂy for

y for

may

perform a bus release or may execuie the data transfer without performing a bus release if
the data is ready to transfer.

6.30
6.30.
26h

READ DMA QUEUED EXT

1 Command code
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6.30.2 Feature set
48-bit Address feature set

— Mandatory for devices implementing the Overlapped feature set and the 48-bit

Address feature set and not implementing the PACKET Command feature set.
— Use prohibited for devices implementing the PACKET command feature set.

6.30.3 Protocol
DMA QUEUED (see Clause 11).

6.30.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current Sector count (7:0)
Previous Sector count (15:8)
Slector Count Current Tag Reserved
Previous Reserved
LBA Low Current LBA (7:0)
Previous LBA (31:24)
LBA Mid Current LBA (15:8)
Previous LBA«39:32)
LBA High Current LBA (23:16)
Previous LBA (47:40)
Device obs | LBA | obs | DEV | Reserved
Command 26h
NOTE The value indicated as Current is the value most/recently written to the register. The value indicatdd as
Previous is the value that was in the register before ‘the most recent write to the register.

Featyres Current

number of sectors to be transferred low order, bits (7:0).

Featdres Previous

numiBer of sectors to be transferred high order, bits (15:8). 0000h in the Features re
specifies that 65 536 sectors are to be transferred.

Sectgr Count Current

if the device supports command queuing, bits (7:3) contain the Tag for the com
being delivered.)A Tag value may be any value between 0 and 31 regardless (

value 00hs
Sectq@r Count RPrevious
Resérved
LBA Low(Current
KBA (7:0).

hister

mand
f the

queue depth.supported. If queuing is not supported, this register shall be set fo the

LBA LewPrevious
LBA (31:24).
LBA Mid Current -
LBA (15:8).
LBA Mid Previous
LBA (39:32).
LBA High Current
LBA (23:16).
LBA High Previous
LBA (47:40).
Device
DEV shall specify the selected device.
LBA shall be set to one
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6.30.5 Normal outputs
6.30.5.1 Data transmission

Data transfer may occur after receipt of the command or may occur after the receipt of a
SERVICE command. When the device is ready to transfer data requested by a data transfer
command, the device sets the following register content to initiate the data transfer.

Register 7 6 5 4 3 2 1 0
Error na
Sector Count | HOB =0 Tag | REL | I/0 | C/D
HOB = 1 Reserved | I |
LBA Low HOB =0 Reserved
HOB = 1 Reserved
LBA Mid HOB =0 Reserved
HOB =1 Reserved
LBA High HOB =0 Reserved
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY | DRDY | DF na bRG | na | na ERR

NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is dleared
to zefo. HOB = 1 Indicates the value read by the host when the-HOB bit of the Device Control register is|set to
one.

Sectqr Count (when the HOB bit of the Device Control register is cleared to zero)

Tag This field contains the command@ag for the command. A Tag value may bge any
value between 0 and 31 regardless of the queue depth supported. If the device
does not support commandigueuing or overlap is disabled, this register shpll be
set to the value 00h.

REL shall be cleared to zeroe

I/0 shall be set to one indicating the transfer is to the host.

C/D shall be cleared to Zero indicating the transfer of data.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be-cleared to zero indicating command completion.

DRDY shall be set to one.

DF (Devige\Fault) shall be cleared to zero.

DRQ shall be cleared to zero.

ERRshall be cleared to zero.
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6.30.5.2 Bus release

If the device performs a bus release before transferring data for this command, the register
content upon performing a bus release shall be as shown below.

Register 7 6 5 4 3 2 1 0
Error na
Sector Count | HOB =0 Tag | REL | 110 | C/D
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
[BA Mid HOB =0 Reserved
HOB = 1 Reserved
UBA High HOB =0 Reserved
HOB = 1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY DF SERV DRQ | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is clefared
to zeyo. HOB = 1 Indicates the value read by the host when the HOB bit af-the Device Control register is slet to
one.
Sectqr Count (when the HOB bit of the Device Controlkregister is cleared to zero)
Tag This field contains the command Tag for the command. A Tag value may bge any
value between 0 and 31 regardless ofithe queue depth supported. If the device
does not support command queuing“ofr overlap is disabled, this register shall be

Devid

Statuls register

set to the value 00h.
REL shall be set to one.
I/0O shall be set to one indicating the transfer is to the host.
C/D shall be cleared to zero indicating the transfer of data.
e register
DEV shall indicate the selected device.

BSY shall be cleared(to“zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault)shall be cleared to zero.

SERV (Serviee)shall be cleared to zero when no other queued command is reaﬂy for

service’ SERV shall be set to one when another queued command is rea
service. SERV shall be set to one when the device has prepared this com
for service.

DRQ:shall be cleared to zero.

ERR'shall be cleared to zero.

y for
mand

6.30.

5.3 Service request

When the device is ready to transfer data or complete a command after the command has
performed a bus release, the device shall set the SERV bit and not change the state of any
other register bit (see Clause 10). When the SERVICE command is received, the device shall
set outputs as described in data transfer, command completion or error outputs depending on
the service the device requires.

6.30.5.4 Command completion

When the transfer of all requested data has occurred without error, the register content shall
be as shown below.
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Register 7 6 5 4 3 2 1 0
Error na
Sector Count | HOB =0 Tag ‘ REL ‘ I/0 | C/D
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOB =1 Reserved
L pAttgh HOB—"0 Reserved
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY DF SERV DRQ | na | na | HRR

one.

NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Controltegister is clegred
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is sef to

Sectqr Count (when the HOB bit of the Device Control register is cleared to zero)

set to the value 00h.
REL shall be cleared to zero.
I/O shall be set to one.
C/D shall be set to one.
Devige register
DEV shall indicate the selected device:
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.

service.
DRQ shall be clearedto zero.
ERR shall be cleared to zero.

6.30.p Error outputs

Tag This field contains the command Tag for the command. A Tag value may bge any
value between 0 and 31 regardless of the queug-depth supported. If the device
does not support command queuing or overlap is disabled, this register shpll be

SERV (Service) shall be cleared to zero when no other queued command is reaﬂy for
service. SERV shall'be set to one when another queued command is rea

y for

The $ector Countiregister contains the Tag for this command if the device supports command
queu|ng. Therdevice shall return command aborted if the command is not supported or |if the
device has-not'had overlapped interrupt enabled. The device shall return command abornted if
the device) supports command queuing and the Tag is invalid. An unrecoverable [error
encolintéred during the execution of this command results in the termination of the command

and the Command BfocKk registers contain the secior wnere the TIrst unrecoverable error

occurred. If a queue existed, the unrecoverable error shall cause the queue to abort.
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Register 7 6 5 4 3 2 1 0
Error ICRC UNC MC IDNF MCR ABRT NM obs
Sector Count | HOB =0 Tag REL 1/0 C/D
HOB =1 Reserved
LBA Low HOB =0 LBA (7:0)
HOB =1 LBA (31:24)
LBA Mid HOB =0 LBA (15:8)
HOB =1 LBA (39:32)
L pAtgh HOB—"0 EBA(23-46)
HOB =1 LBA (47:40)
Device obs na obs DEV Reserved
Status BSY DRDY DF SERV DRQ | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device/Cantrol register s
clearpd to zero. HOB = 1 Indicates the value read by the host when the HOB bit off\the Device Contrpl
regisfer is set to one.

Error|register

ICRC shall be set to one if an interface CRC error has ‘occurred during an Ultra|[DMA
data transfer. The content of this bit is not“a@pplicable for Multiword |DMA
transfers.

UNC shall be set to one if data is uncorrectable.

MC shall be set to one if the media in a rem@vable media device changed since the
issuance of the last command. The device shall clear the device internal media
change detected state.

IDNF shall be set to one if a user-accessible address could not be found. IDNF|shall
be set to one if an address outside of the range of user-accessible addresges is
requested if command aborted”is not returned.

MCR shall be set to one if a media' change request has been detected by a remopyable
media device. This bit-<is*only cleared by a GET MEDIA STATUS or a media
access command.

ABRT shall be set to onelif this command is not supported or if an error, including an
ICRC error, has.oecurred during an Ultra DMA data transfer. ABRT may He set
to one if the\.device is not able to complete the action requested by the
command.tABRT shall be set to one if an address outside of the range of luser-
accessiblevaddresses is requested if IDNF is not set to one.

NM shall be getto one if no media is present in a removable media device.

Sectqr Count (when the HOB bit of the Device Control register is cleared to zero)

Tag This\field contains the command Tag for the command. A Tag value may bge any
value between 0 and 31 regardless of the queue depth supported. If the device
does not support command queuing or overlap is disabled, this register shpll be
set to the value 00h.

REL shall be cleared to zero.

I/0 shall be set to one.

C/D shall be set to one.

LBA Low
LBA (7:0) of the address of the first unrecoverable error when read with Device

Control register HOB bit cleared to zero.
LBA (31:24) of the address of the first unrecoverable error when read with Device
Control register HOB bit set to one.

LBA Mid
LBA (15:8) of the address of the first unrecoverable error when read with Device
Control register HOB bit cleared to zero.
LBA (39:32) of the address of the first unrecoverable error when read with Device
Control register HOB bit set to one.
LBA High
LBA (23:16) of the address of the first unrecoverable error when read with Device
Control register HOB bit cleared to zero.
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LBA (47:40) of the address of the first unrecoverable error when read with Device
Control register HOB bit set to one.
Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

6.30.7 Prerequisites

DRDY set to one. The host shall initialize the DMA channel.

6.30.p Description
This [command executes in a similar manner to a READ DMA command*T"he devicel may

perform a bus release or may execute the data transfer without performing a bus release if
the dpta is ready to transfer.

6.31 | READ LOG EXT
6.31.1 Command code
2Fh

6.31.2 Feature set

Gengdral Purpose Logging feature set
-| Mandatory for devices implementing the’General Purpose Logging feature set.

6.31.B Protocol

P10 data-in (see Clause 11)

6.31.4 Inputs

Register 7 6 5 4 3 2 1 0
Features Current Reserved
Previous Reserved
Sedtor Count Current Sector count (7:0)
Previous Sector count (15:8)
LBA Low Current Log address
Previous Reserved
LBA~Mid Gurrent Seetoroffset (70}
Previous Sector offset (15:8)
LBA High Current Reserved
Previous Reserved
Device/Head obs | na | obs | DEV | Reserved
Command 2Fh

NOTE The value indicated as Current is the value most recently written to the register. The value indicated as
Previous is the value that was in the register before the most recent write to the register.

Sector Count Specifies the number of sectors to be read from the specified log. The log
transferred by the drive shall start at the sector in the specified log at the specified
offset, regardless of the sector count requested.
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LBA Low Specifies the log to be returned as described in Table 20. A device may support a
subset of the available logs. Support for individual logs is determined by support for
the associated feature set. Support of the associated log(s) is mandatory for devices
implementing the associated feature set. The host vendor specific logs may be used
by the host to store any data desired. If a host vendor specific log has never been
written by the host, when read the content of the log shall be zeros. Device vendor
specific logs may be used by the device vendor to store any data and need only be
implemented if used.

LBA Mid Specifies the first sector of the log to be read.

Device/Head register
DEV shall indicate the selected device.

Table 20 — Log address detinition
Log pddress Content Feature set R/W
DOh Log directory na RO
D1h Reserved na Resefved
D2h Comprehensive SMART error log SMART error logging See note
D3h Extended Comprehensive SMART error log SMART erfor, logging RO
04h-05h Reserved na Resefved
D6h SMART self-test log SMART self-test See note
D7h Extended SMART self-test log SMART self-test RO
08h-0Fh Reserved na Resefved
10h-17h Reserved for Serial ATA
18h-1Fh Reserved na Resefved
POh Streamingperformance log Streaming RO
P1h Write stream error log Streaming RO
P2h Read stream error;log Streaming RO
P3h Delayed sector log General Purpose Logging RO
24h-7Fh Reserved na Resefved
80h-9Fh Host\wendor specific SMART RV
AOh-BFh Device vendor specific SMART V$
COh-FFh Reserved na Resefved
Key
RO F Log is read,enly: by the host.
R/W F Log is read or written by the host.
VS =|Log js vendor specific thus read/write ability is vendor specific.
NOTE«f fog address 02h or log address 06h are accessed using the READ LOG EXT or WRITE LOG| EXT
comrhards—ecommand-abertshal-bereturned-

The Comprehensive SMART error log and the SMART self-test log are defined in 6.54.7 and
6.54.9. If log address 02h or log address 06h are accessed using the READ LOG EXT or
WRITE LOG EXT commands, command abort shall be returned.

All 28-bit entries contained in the Comprehensive SMART log shall also be included in the
Extended Comprehensive SMART error log with the 48-bit entries.

The Extended SMART self-test log sector shall support 48-bit and 28-bit addressing. All 28-bit
entries contained in the SMART self-test log sector shall also be included in the
Comprehensive SMART self-test log sector with the 48-bit entries.
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6.31.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error
Sector Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
[ HOB— Reserved
LBA High HOB = 0 Reserved
HOB =1 Reserved
Device/Head obs na obs DEV Reseryved
Status BSY | DRDY | DF na bRQ | naAD7na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Copntrol register is clepred
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Deyice Control register is sgt to
one.

Devige/Head register

Statuls register

command.

6.31.6 Error outputs

DEV shall indicate the selected device.

DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.

BSY shall be cleared to zero indicating command{completion.
DRDY shall be set to one indicating thatsthe device is capable of receiving any

If thg device does not support thisy command, if the feature set associated with thg log
specified in the LBA Low registerjis*not supported or enabled, or if the values in the Feafures,
Sectqgr Count, LBA Mid or LBA(_High registers are invalid, the device shall return command

aborted.
Register 7 6 5 4 3 2 1 0

Error na UNC na IDNF na ABRT na bs
Sedtor Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOB =1 Reserved
LBA High HOB =0 Reserved
HOB =1 Reserved

Device/Head obs na obs DEV Reserved
Status BSY | DRDY | DF na DRQ | na | na | ERR

one.

NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cleared
to zero. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is set to
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register

UNC shall be set to one if the log contains one or more sectors that are uncorrectable.
IDNF shall be set to one if the log sector’'s ID field was not found or data structure

checksum error occurred.

ABRT shall be set to one if this command is not supported, if the feature associated with the
log specified in the LBA Low register is not supported, or if other register values are
invalid. ABRT may be set to one if the device is not able to complete the action
requested by the command. ABRT shall be set to one if the Sector Count register
contains a count larger than the log size reported in the Log Directory. ABRT shall be
set to one if the host issues a READ LOG EXT or WRITE LOG EXT command with a

value of zero in the Sector Count register.

Devi

Statu

e/Head rngicfnr

DEV shall indicate the selected device.

S register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one indicating that the device is capable of ‘receiving

command.

6.31.
DRD

6.31.
6.31.

This
blockl

6.31.

Tablg

DF (Device Fault) shall be set to one indicating that a device fault Has“occurred.
DRQ shall be cleared to zero indicating that there is no data to be'transferred.
ERR shall be set to one if any Error register bit is set to one.

/ Prerequisites

set to one.

B Description
B.1 General

command returns the specified log to the host. The device shall interrupt for each
transferred. See 6.54.7.

B.2 General Purpose Log Directory

21 defines the 512 bytes that Mmake up the General Purpose Log Directory.

Table21 — General Purpose Log Directory

Byte Descriptions

0-1 General Purpose Logging Version
2 Number of sectors in the log at log address 01h (7:0)
3 Number of sectors in the log at log address 01h (15:8)
4 Number of sectors in the log at log address 02h (7:0)
5 Number of sectors in the log at log address 02h (15:8)

256 10h sectors in the log at log address 80h

257 00h sectors in the log at log address 80h

510-511 Number of sectors in the log at log address FFh

any

DRQ

The value of the General Purpose Logging Version word shall be 0001h. A value of 0000h
indicates that no General Purpose log Directory exists.
The logs at log addresses 80-9Fh shall each be defined as 16 sectors long.
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6.31.8.3 Extended Comprehensive SMART Error log

6.31.8.3.1 General

Table 22 defines the format of each of the sectors that comprise the Extended
Comprehensive SMART error log. The maximum size of the Extended Comprehensive
SMART error log is 65 536 sectors. Devices may support fewer than 65 535 sectors. All multi-
byte fields shown in this structure follow the byte ordering described in Clause 3. Error log
data structures shall include UNC errors, IDNF errors for which the address requested was
valid, servo errors, write fault errors, etc. Error log data structures shall not include errors
attributed to the receipt of faulty commands such as command codes not implemented by the

shall

also be included in the Extended Comprehensive SMART error log with the 48-bit entries
Table 22 — Extended Comprehensive SMART error log

Byte First sector Subsequent sectors
0 SMART error log version Reserved
1 Reserved Reserved
2 Error log index (7:0) Reserved
3 Error log index (15:8) Reserved
4-127 First error log data structure Data structure 4n+1
128-251 Second error log data structure Data structure 4n+2
252-375 Third error log data structure Data structure 4n+3
376-499 Fourth error log data structure Data structure 4n+4
500-501 Device error count Reserved
502-510 Reserved Reserved
511 Data structure checksum Data structure checksum
n is the sector number within the log.\The first sector is sector zero

6.31.8.3.2 Error log version

The Jalue of the SMART error’log version byte shall be 01h.

6.31.8.3.3 Error log-index

The ¢rror log index'indicates the error log data structure representing the most recent erfor. If
therel have beenno error log entries, the error log index is cleared to zero. Valid valugs for
the efror lognindex are zero to 65 536.

6.31.8:3:4 Extended Error log data structure

6.31.8.3.4.1 General

The error log is viewed as a circular buffer. When the last supported error log sector has been
filled, the next error shall create an error log data structure that replaces the first error log
data structure in sector zero. The next error after that shall create an error log data structure
that replaces the second error log data structure in sector zero. The fifth error after the log
has filled shall replace the first error log data structure in sector one, and so on.

The error log index indicates the most recent error log data structure. Unused error log data
structures shall be filled with zeroes.

The content of the error log data structure entries is defined in Table 23.
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Table 23 — Extended Error log data structure

Byte Descriptions
n thru n+17 First command data structure
n+18 thru n+35 Second command data structure
n+36 thru n+53 Third command data structure
n+54 thru n+71 Fourth command data structure
n+72 thru n+89 Fifth command data structure
n+90 thru n+123 Error data structure

The

beind
precs
struc
struc
which

example, if only three commands and resets preceded the command’or reset for whic

error
the h
precs
case
If the

command data structure shall be as shown in Table 24. If the command data stru

repre
throu
the ti

6.31.%.3.4.2 Command data structure

ifth command data structure shall contain the command or reset for whichcthe er

ror is

reported. The fourth command data structure should contain the command, or reseft that

ded the command or reset for which the error is being reported, the third\command
ure should contain the command or reset preceding the one in the fourth command
ure, etc. If fewer than four commands and resets preceded the ,command or res
the error is being reported, the unused command data structures shall be zero fille

is being reported, the first command data structure shall be ‘zero filled. In some de
ardware implementation may preclude the device from.'reporting the commands
ded the command for which the error is being reported\or’ that preceded a reset. |
the command data structures are zero filled.

command data structure represents a command{oer software reset, the content ¢

sents a hardware reset, the content of byte _n{shall be FFh, the content of bytes
ph n+13 are vendor specific, and the contentof bytes n+14 through n+17 shall cd
mestamp.

data
data
bt for
d, for
h the
ices,

that
N this

f the
cture

n+1
ntain
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Table 24 — Command data structure

Byte Descriptions

n Content of the Device Control register when the Command register was written.
n+1 Content of the Features register (7:0) when the Command register was written (see note).
n+2 Content of the Features register (15:8) when the Command register was written.
n+3 Content of the Sector Count register (7:0) when the Command register was written.
n+4 Content of the Sector Count register (15:8) when the Command register was written.
n+5 Content of the LBA Low register (7:0) when the Command register was written.
n+6 Content of the LBA Lowregister (15:8) when the Command register was written.
n+7 Content of the LBA Mid register (7:0) when the Command register was written.
n+8 Content of the LBA Mid register (15:8) when the Command register was written)
n+9 Content of the LBA High register (7:0) when the Command register was written.

nf10 Content of the LBA High register (15:8) when the Command register was written.

np11 Content of the Device/Head register when the Command register was/written.
nf12 Content written to the Command register.

nik13 Reserved

n14 Timestamp (least significant byte)

nf15 Timestamp (next least significant byte)

ni16 Timestamp (next most significant byte)

nfp17 Timestamp (most significant byte)

NOTE Bits (7:0) refer to the most recently writtentcontents of the register. Bits (15:8) refer to the contepts
of the register prior to the most recent write to thelregister.

Timegtamp shall be the time since -power-on in milliseconds when command accepfance
occufred. This timestamp may wrap‘around.

6.31.B.3.4.3 Error data structure

The ¢rror data structure_shall contain the error description of the command for which an|error
was [eported as described in Table 25. If the error was logged for a hardware resef, the
contgnt of bytes n+q through n+11 shall be vendor specific and the remaining bytes shall be
as dgfined in Table\25.
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Table 25 — Error data structure

Byte Descriptions
n Reserved
n+1 Content of the Error register after command completion occurred.
n+2 Content of the Sector Count register (7:0) after command completion occurred (see note).
n+3 Content of the Sector Count register (15:8) after command completion occurred (see note).
n+4 Content of the LBA Low register (7:0) after command completion occurred.
n+5 Content of the LBA Low register (15:8) after command completion occurred.
h+6 Content of the LBA Mid register (7:0) after command completion occurred.
h+7 Content of the LBA Mid register (15:8) after command completion occurred.
h+8 Content of the LBA High register (7:0) after command completion occurred.
h+9 Content of the LBA High register (15:8) after command completion occurred.
n+10 Content of the Device/Head register after command completion occurred.
n+11 Content written to the Status register after command completion occurred”
n+12 Extended error information
thfough
n+30
n+31 State
n+32 Life timestamp (least significant byte)
n+33 Life timestamp (most significant byte)
NOTE Bits (7:0) refer to the contents if the register were read with bit 7 of the Device Control register cl¢ared
to zpro. Bits (15:8) refer to the contents if the register were'read with bit 7 of the Device Control register get to
one

Extended error information shall be vendor\specific.

State| shall contain a value indicating the state of the device when the command was Written
to thg Command register or the reset’occurred as described in Table 26.

Table 26 — State field values

Value State
x0h Unknown
x1h Sleep
x2h Standby
x3h Active/ldle with BSY cleared to zero
x4h Executing SMART off-line or self-test
x5h-xAh Reserved
xBh-xFh Vendor unique
The value of x is vendor specific and may be different for each state.

Sleep indicates the reset for which the error is being reported was received when the device
was in the Sleep mode.

Standby indicates the command or reset for which the error is being reported was received
when the device was in the Standby mode.

Active/ldle with BSY cleared to zero indicates the command or reset for which the error is
being reported was received when the device was in the Active or Idle mode and BSY was
cleared to zero.

Executing SMART off-line or self-test indicates the command or reset for which the error is

being reported was received when the device was in the process of executing a SMART off-
line or self-test.
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Life timestamp shall contain the power-on lifetime of the device in hours when command
completion occurred.

6.31.8.3.5 Device error count

The device error count field shall contain the total number of errors attributable to the device
that have been reported by the device during the life of the device. These errors shall include
UNC errors, IDNF errors for which the address requested was valid, servo errors, write fault
errors, etc. This count shall not include errors attributed to the receipt of faulty commands
such as command codes not implemented by the device or requests with invalid parameters
or invalid addresses. If the maximum value for this field is reached, the count shall remain at
the maximum value when additional errors are encountered and logged.

6.31.8.3.6 Data structure checksum

The data structure checksum is the two’s complement of the sum of the first 511" bytes |n the
data [structure. Each byte shall be added with unsigned arithmetic and overflow shall be
ignored. The sum of all 512 bytes will be zero when the checksum is correct.”The checksum is
placgd in byte 511.

6.31.8.4 Extended Self-test log sector

6.31.8.4.1 General

Tablg 27 defines the format of each of the sectors that comprise the Extended SMART] self-
test Ipg. The maximum size of the self-test log is 65 535 sectors. Devices may support fewer
than |65 536 sectors. All multi-byte fields shown in this structure follow the byte ordering
desciibed in Clause 3.
The Extended SMART self-test log sector shall support 48-bit and 28-bit addressing. All 28-bit
entrigs contained in the SMART self-test log, defined in 6.54.7.8.4 shall also be included in
the Extended SMART self-test log with all 48-hit entries.

Table 27 — Extended Self-test log data structure

Byte First sector Subsequent sectors
0 Self-test log data structure revision number Reserved
1 Reserved Reserved
2 Self-test descriptor index (7:0) Reserved
3 Self-test.descriptor index (15:8) Reserved
4-29 Descriptor entry 1 Descriptor entry 19n+1
30-55 Descriptor entry 2 Descriptor entry 19n+2
172-497. Descriptor entry 19 Descriptor entry 19n+19
198-499 Vendor specific Vendor specific
500-5T0 Reserved Reserved
511 Data structure checksum Data structure checksum
n is the sector number within the log. The first sector is sector zero

This log is viewed as a circular buffer. When the last supported self-test log sector has been
filled, the next self-test shall create a descriptor that replaces descriptor entry 1 in sector 0.
The next self-test after that shall create a descriptor that replaces descriptor entry 2 in sector
0, and so on. All unused self-test descriptors shall be filled with zeroes.

6.31.8.4.2 Self-test descriptor index

The Self-test descriptor index indicates the most recent self-test descriptor. If there have been
no self-tests, the Self-test descriptor index is set to zero. Valid values for the Self-test
descriptor index are zero to 65 535.
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6.31.8.4.3 Self-test log data structure revision number

The value of the self-test log data structure revision number shall be 01h.

6.31.8.4.4 Extended Self-test log descriptor entry

The content of the self-test descriptor entry is shown in Table 28.

Table 28 — Extended Self-test log descriptor entry

Byte Descriptions
n Content of the LBA Low register.

n+1 Content of the self-test execution status byte.

n+2 Life timestamp (least significant byte).

n+3 Life timestamp (most significant byte).

n+4 Content of the self-test failure checkpoint byte.

n+5 Failing LBA (7:0).

n+6 Failing LBA (15:8).

n+7 Failing LBA (23:16).

n+8 Failing LBA (31:24).

n+9 Failing LBA (39:32).

n+10 Failing LBA (47:40).

n+11 - n+25 Vendor specific.

Contént of the LBA Low register shall be the‘content of the LBA Low register when the nth
self—tEst subcommand was issued (see 6.54.5.8).
Contént of the self-test execution status: byte shall be the content of the self-test exegution

statug byte when the nth self-test was.completed (see 6.54.6.10).
Life tifmestamp shall contain the power-on lifetime of the device in hours when the nth self-test
subcommand was completed.
Contént of the self-test failurescheckpoint byte may contain additional information aboyt the
self-tpst that failed.
The failing LBA shall be_the LBA of the sector that caused the test to fail. If the device
encoyntered more than-@ne failed sector during the test, this field shall indicate the LBA ¢f the
first fpiled sector encountered. If the test passed or the test failed for some reason othell than
a failed sector, the.value of this field is undefined.

6.31.8.4.5 Data-structure checksum

data [structure. Each byte shall be added with unsigned arithmetic, and overflow shall be
ignoredv"The sum of all 512 bytes is zero when the checksum is correct. The checksum is
placed in byte 511.

The data structure checksum is the two's complement of the sum of the first 511 bytes %n the

6.31.8.5 Read Stream Error log

Table 29 defines the format of the Read Stream Error log. Entries are placed into the Read
Stream Error log only when the SE bit is set to one in the Status register. The 512 bytes
returned shall contain a maximum of 31 error entries. The Read Stream Error Count shall
contain the total number of Read Stream Errors detected since the last successful completion
of the READ LOG EXT command with LBA Low register set to 22h. This error count may be
greater than 31, but only the most recent 31 errors are represented by entries in the log. If the
Read Stream Error Count reaches the maximum value that can be represented, after the next
error is detected the Read Stream Error Count shall remain at the maximum value. After
successful completion of a READ LOG EXT command with the LBA Low Register set to 22h,
the Read Stream Error log shall be reset to a power-on or hardware reset condition, with the
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Error Log Index and Read Stream Error Count cleared to zero. The Read Stream Error log is

not p

reserved across power cycles and hardware reset.

Table 29 — Read Stream Error log

Byte Content
0 Structure Version
1 Error Log Index
2-3 Read Stream Error Log Count
4-15 Reserved
16-31 Read Stream Error Log Entry #1
32-47 Read Stream Error Log Entry #2
48-63 Read Stream Error Log Entry #3
64-511 Read Stream Error Log Entries #4 through #31

The Data Structure Version field shall contain a value of 02h indicating the second revisfon of
the sfructure format.
The Read Stream Error Log Count field shall contain the number_of\Uncorrected sector eptries
currently reportable to the host. This value may exceed 31.
The Error Log Index indicates the error log data structure representing the most recent grror.
Only jvalues (31:1) are valid.
Tablg 30 defines the format of each entry in the Read St{ream Error log.
Table 30 — Error Log-Entry
Byte 7 6 5 4 3 2

0 Feature Register Contents Value (current)

1 Feature Register Contents Value (previous)

2 Status Register Contents Value

3 Error Register Contents Value

4 LBA (7:0)

5 LBA (15:8)

6 LBA (23:16)

7 LBA (31:24)

8 LBA (39:32)

9 LBA (47:40)

10-11 Reserved

12 Sector Count (LSB)

T3 Sector Count (MSB)

14 Reserved

15 Reserved

Byte (1:0) (Feature Register Contents Value) contains the contents of the Feature Register

when the error occurred. This value shall be set to OFFFFh for a deferred write error.

Byte 2 (Status Register Contents Value) contains the contents of the Status Register when
the error occurred.
Byte 3 (Error Register Contents Value) contains the contents of the Error Register when the

error

occurred.

Bytes (9:4) (LBA) indicate the starting LBA of the error.
Bytes (13:12) (Sector Count) indicate the length of the error. Therefore, each entry may
describe a range of sectors starting at the given address and spanning the specified number
of sectors.
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6.31.8.6 Write Stream Error log

Table 31 defines the format of the Write Stream Error log. Entries are placed into the Write
Stream Error log only when the SE bit is set to one in the Status register. The 512 bytes
returned shall contain a maximum of 31 error entries. The Write Stream Error Count shall
contain the total number of Write Stream Errors detected since the last successful completion
of the READ LOG EXT command with LBA Low register set to 21h. This error count may be
greater than 31, but only the most recent 31 errors are represented by entries in the log. If the
Write Stream Error Count reaches the maximum value that can be represented, after the next
error is detected the Write Stream Error Count shall remain at the maximum value. After
successful completion of a READ LOG EXT command with the LBA Low Register set to 21h,
the Write Stream Frror log shall be reset to a power-on or hardware reset condition, with the
Error|Log Index and Write Stream Error Count cleared to zero. The Write Stream Errorn, |og is
not pfeserved across power cycles and hardware reset.

Table 31 — Write Stream Error log

Byte Content
0 Structure Version
1 Error Log Index
2-3 Write Stream Error Log Count
4-15 Reserved
5-7 Reserved
16-31 Write Stream Error Log Entry #1
32-47 Write Stream Error Log Entry #2
48-63 Write Stream Error Log Entry #3
64-511 Write Stream Error Log Entries #4 through #31

The Data Structure Version field shall c@ntain a value of 02h indicating the second revisfon of
the sfructure format.
The MWrite Stream Error Log Count field shall contain the number of WRITE STREAM
command entries since the last-power on, since this log was last read or since a harqware
reset|was executed.
The Error Log Index indicates’the error log data structure representing the most recent grror.
Only jvalues (31:0) are valid.

Tablg 30 defines the format of each entry in the Error Log.

6.31.B.7 StreamingPerformance log

Tablg 32, Table/33, Table 34 and Table 35 define the format of the log returned by the READ
LOG [EXT command, when the LBA Low register is 20h. This data set is referred to as the
Stregming-Rerformance Parameters log, the length of which (in sectors) is statically indicated
in RHAD,LOG EXT Iog address 00h (Log Dlrectory)

) ] i ing a
SET FEATURES subcommand 42h, C2h, or 43h and may also affect the Delayed LBA log.

NOTE The host should check the content of the Streaming Performance Parameters log and the Delayed LBA log
after issuing SET FEATURES subcommands 42h, 43h or C2h.

The host should base its calculations on the larger of its Typical Host Interface Sector Time
and the device reported Sector Time values and on the sum of the device reported Access
Time values and any additional latency that only the host is aware of (e.g., host command
overhead, etc).
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Table 32 — Streaming Performance Parameters log

6.31.

6.31.
Tablg

Bytes Description
2 Stream Performance Parameters log version
2 K, Number of Regions in Sector Time Array
2 L, Number of Positions in Position Array
2 M, Number of Position-differences in Access Time Array
Kx8 Sector Time Array (see Table 33)
Lx8 Position Array (see Table 34)
Mx4 Access Time Array (see Table 35)
Last sector remainder Reserved

Table 33 — Sector Time Array Entry (Linearly Interpolated)

Byte Descriptions
n-(n+5) Logical Block Address of reference location (LBA(7:0)...LBA(47:40))
(n+6)-(n+7) (IDENTIFY DEVICE data words 98 to 99)/65536 time/Units per sector at the

reference location

Table 34 — Position Array Entry (Linearly\Interpolated)

Byte Descriptions
n-(n+5) Logical Block Address of start of region (LBA(7:0)...LBA(47:40))
(n+6)-(n+7) Position number in the range\0»..32767

Table 35 — Access Time Array Entry (Linearly Interpolated)

Byte Descriptions
n-(n+1) Difference incposition from last stream access to new stream access
(n+2)-(n+3) Time thatimay be required to begin access at new stream access position, in

(IDENFIFY DEVICE data words 88 to 89)/256 time units.

B.8 Delayed LBA log

B.8.1 General
36 defines the format of each of the sectors that comprise the Delayed LBA log

maximum sizesof\the Delayed LBA log is vendor specific. The alternate physical loc

acces
If the
deted

s method) or access time for a Delayed LBA are vendor specific.
maximum size of the Delayed LBA log is reached and an additional Delayed L
ted by the device, the most recent Delayed LBA shall not be added to the log.

The gévice may add entries to the log at any time. The device shall not remove entries

The
ation,

BA is

from

this log. The log is returned to the host ordered by timestamp, the most recently added entry
is last.
The Delayed LBA log is non-volatile, it is preserved across power cycles and hardware reset.
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Table 36 — Delayed LBA log

09(E)

Byte First sector Subsequent sectors
0 Delayed LBA Log Version Reserved
1 Reserved Reserved
2-3 Number of Delayed LBA entries Reserved
4-9 LBA (7:0) of 1st Delayed LBA LBA of (63n+1) Delayed LBA
LBA (15:8)
LBA (23:16)
LBA (31:24)
LBA (39:32)
LBA (47:40)
10 Life Timestamp (7:0) of 1st Delayed LBA Life Timestamp (7:0) of (63n+1) Delayed LBA
11 Life Timestamp (15:8) of 1st Delayed LBA Life Timestamp (15:8) of (63n+1) Delayed|LBA
1R-17 LBA of 2nd Delayed LBA LBA of (63n+2) Delayed LBA
18-19 Life Timestamp of 2nd Delayed LBA Reserved
500-505 LBA of 63rd Delayed LBA LBA of (63n+63) Delayed LBA
506-507 Life Timestamp of 63rd Delayed LBA Life’Timestamp of (63n+63) Delayed LBA
508-510 Reserved Reserved
511 Data Structure Checksum Data Structure Checksum
n is the sector number within the log. The first sector is sector 0.

6.31.

The \

6.31.

The |
shall
value
secto
entrid

6.31.

B.8.2 Delayed LBA Log Version

alue of the Delayed LBA Log Version shall be set to 01h.

B.8.3 Number of Delayed-LBA entries

Number of Delayed LBA entries shall contain the total count of Delayed LBA entries
be consistent withithe number of LBA entries in the Delayed LBA Log. If the max
for this field /is~reached (corresponding to the vendor-specific maximum numb
rs in the log)s.the count shall remain at the maximum value when additional Delayed
s are addeds

B.8.4.<Life Timestamp

The

, and
mum
er of
LBA

| ife/Timestamp shall contain the power-on lifetime of the device, in hours, whe

n the

secto

6.32

r was entered into the log.

READ MULTIPLE

6.32.1 Command code

C4h

6.32.2 Feature set
General feature set

— Mandatory for devices not implementing the PACKET Command feature set.
— Use prohibited for devices implementing the PACKET Command feature set.
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6.32.3 Protocol
P10 data-in (see Clause 11).
6.32.4 Inputs
Register 7 6 5 4 3 2 1 0
Features na
Sector Count Sector count
LBA Low LBA (7:0)
[BA Mid [BA(15:0)
LBA High LBA (23:16)
Device obs | LBA | obs | DEV | LBA (27:24)
Command C4h

Sectqr Count
number of sectors to be transferred. A value of 00h specifies-that 256 sectors gre to
be transferred.

LBA Low

starting LBA bits (7:0).
LBA Mid

starting LBA bits (15:8).
LBA High

starting LBA bits (23:16).
Devige
DEV shall specify the selected device.
bits (3:0) starting LBA bits (27:24).

6.32.p Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
| BA Low na
LBA Mid na
| BA High na
Device obs na obs DEV na na na a
Status BSY DRDY DF na DRQ na na ERR

Devige register
DEV shall indicate the selected device.
Status—register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.32.6 Error outputs

An unrecoverable error encountered during the execution of this command results in the
termination of the command. The Command Block registers contain the address of the sector
where the first unrecoverable error occurred. The amount of data transferred is indeterminate.
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Register 7 6 5 4 3 2 1 0

Error na UNC MC IDNF MCR ABRT NM obs
Sector Count na

LBA Low LBA (7:0)

LBA Mid LBA (15:8)

LBA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF na bR | na | na | ERR

Error|register

UNC shall be set to one if data is uncorrectable.

MC shall be set to one if the media in a removable media device changed’ since the
issuance of the last command. The device shall clear the device.internal media
change detected state.

IDNF shall be set to one if a user-accessible address could not he \IDNF shall He set
to one if an address outside of the range of user-accessible addresses is
requested if command aborted is not returned.

MCR shall be set to one if a media change request has been.detected by a remopable
media device. This bit is only cleared by a GET MEDIA STATUS or a media
access command.

ABRT shall be set to one if this command is not supported or if an error, including an
ICRC error, has occurred during an Ultra,DMA data transfer. ABRT may He set
to one if the device is not able to complete the action requested by the
command. ABRT shall be set to one if/an address outside of the range of luser-
accessible addresses is requested if JDNF is not set to one.

NM shall be set to one if no media is present in a removable media device.

LBA Low, LBA Mid, LBA High, Device

shall be written with the address of first unrecoverable error.

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zerorindicating command completion.

DRDY shall be set to one.

DF (Device Fault) shall.be'set to one if a device fault has occurred.

DRQ shall be cleared to zero.

ERR shall be set to'one if an Error register bit is set to one.

6.32.f Prerequisites

DRDY set to one.tf .bit 8 of IDENTIFY DEVICE data word 59 is cleared to zero, a succegssful
SET MULTIPLE)MODE command shall precede a READ MULTIPLE command.

6.32.B Description

This ,ommand reads the number of sectors specrfred in the Sector Count regtster
The e :

DEVICE data. The deV|ce shaII mterrupt for each DRQ block transferred

When the READ MULTIPLE command is issued, the Sector Count register contains the
number of sectors (not the number of blocks) requested.

If the number of requested sectors is not evenly divisible by the block count, as many full
blocks as possible are transferred, followed by a final, partial block transfer. The partial block
transfer shall be for n sectors, where n = remainder (sector count/ block count).

If the READ MULTIPLE command is received when READ MULTIPLE commands are disabled,
the READ MULTIPLE operation shall be rejected with command aborted.

Device errors encountered during READ MULTIPLE commands are posted at the beginning of
the block or partial block transfer, but the DRQ bit is still set to one and the data transfer shall
take place, including transfer of corrupted data, if any. The contents of the Command Block
Registers following the transfer of a data block that had a sector in error are undefined. The
host should retry the transfer as individual requests to obtain valid error information.

TIFY



https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

24739-1 © ISO/IEC:2009(E) - 207 -

Subsequent blocks or partial blocks are transferred only if the error was a correctable data
error. All other errors cause the command to stop after transfer of the block that contained the
error.

6.33 READ MULTIPLE EXT
6.33.1 Command code

29h

6.33.2 Feature set

48-bit_ Address feature set
— Mandatory for all devices implementing the 48-bit Address feature set.
— Use prohibited when the PACKET command feature set is implemented

6.33.B Protocol

P10 data-in (see Clause 11).

6.33.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current Reserved
Previous Reserved
Secfor Count Current Segtor count (7:0)
Previous Sector count (15:8)
LBA Low Current LBA (7:0)
Previous LBA (31:24)
LBA Mid Current LBA (15:8)
Previous LBA (39:32)
LBA High Current LBA (23:16)
Previous LBA (47:40)
Device obs | LBA | obs | DEV | Reserved
Command 29h
NOTE The value indicated.as\Current is the value most recently written to the register. The value indicated as

Previous is the value that/was in the register before the most recent write to the register.

Sectqr Count Current
number 0f sectors to be transferred low order, bits (7:0).
Sectqr Count‘Previous
number of sectors to be transferred high order, bits (15:8). 0000h in the Sector Count
register specifies that 65,536 sectors are to be transferred.
LBA Lew-Gurrent
LBA (7:0).
LBA Low Previous
LBA (31:24).
LBA Mid Current
LBA (15:8).
LBA Mid Previous
LBA (39:32).
LBA High Current
LBA (23:16).
LBA High Previous
LBA (47:40).
Device
DEV shall specify the selected device.
LBA shall be set to one
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6.33.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
[ HOB—1 Reserved
LBA High HOB = 0 Reserved
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY DF na DRQ | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is clefared
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Deyice Control register is set to
one.

Devige register

Statuls register

6.33.6 Error outputs

DEV shall indicate the selected device.

BSY shall be cleared to zero indicating command{completion.
DRDY shall be set to one.

DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.

An uhrecoverable error encountered_during the execution of this command results iph the
termihation of the command. The Command Block registers contain the address of the dector
wher¢ the first unrecoverable error occurred. The amount of data transferred is indetermipate.

Register 7 6 5 4 3 2 1 0
Error na UNC MC IDNF MCR ABRT NM dbs
Sedtor Count HOB,='0 Reserved
HOB =1 Reserved
LBA Low HOB =0 LBA (7:0)
HOB =1 LBA (31:24)
LBAMid HOB =0 LBA (15:8)
HOR =1 LBA (39:32)
LBA High HOB =0 LBA (23:16)
HOB =1 LBA (47:40)
Device obs na obs DEV Reserved
Status BSY | DRDY | DF na bRa | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cleared
to zero. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is set to
one.
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Error register

UNC shall be set to one if data is uncorrectable

MC shall be set to one if the media in a removable media device changed since the
issuance of the last command. The device shall clear the device internal media
change detected state.

IDNF shall be set to one if a user-accessible address could not be found. IDNF shall
be set to one if an address outside of the range of user-accessible addresses is
requested if command aborted is not returned.

MCR shall be set to one if a media change request has been detected by a removable
media device. This bit is only cleared by a GET MEDIA STATUS or a media
access command.

ABRT shall be set to one if this command-is not cnlr_\lr_\nrfad ABRT may. be settoone if
the device is not able to complete the action requested by the command)ABRT
shall be set to one if an address outside of the range of user-accesgsible
addresses is requested if IDNF is not set to one.

NM shall be set to one if no media is present in a removable media device.

LBA Low

LBA (7:0) of the address of the first unrecoverable error when\read with Device
Control register HOB bit cleared to zero.

LBA (31:24) of the address of the first unrecoverable error~when read with Djevice
Control register HOB bit set to one.

LBA Mid

LBA (15:8) of the address of the first unrecoverablg-error when read with Dievice
Control register HOB bit cleared to zero.

LBA (39:32) of the address of the first unrecovefable error when read with Djevice
Control register HOB bit set to one.

LBA High

LBA (23:16) of the address of the first unrecoverable error when read with Dievice
Control register HOB bit cleared to-zero.

LBA (47:40) of the address of the first unrecoverable error when read with Djevice
Control register HOB bit set te'one.

Devige register

DEV shall indicate the selected.device.

Statuls register

BSY shall be cleared to zera:indicating command completion.

DRDY shall be set to one;

DF (Device Fault) shallsbe set to one if a device fault has occurred.

DRAQ shall be clearedto zero.

ERR shall be set.to one if an Error register bit is set to one.

6.33.f Prerequisites

DRDY set to onéiif bit 8 of IDENTIFY DEVICE data word 59 is cleared to zero, a succgssful
SET MULTIPEECMODE command shall precede a READ MULTIPLE EXT command.

6.33.B Description

This command-reads-the number of sectors cpnnifind inthe Sector Count rngicfnr

The number of sectors per block is defined by a successful SET MULTIPLE command. If no
successful SET MULTIPLE command has been issued, the block is defined by the device’s
default value for number of sectors per block as defined in bits (7:0) in word 47 in the
IDENTIFY DEVICE data. The device shall interrupt for each DRQ block transferred.

When the READ MULTIPLE EXT command is issued, the Sector Count register contains the
number of sectors (not the number of blocks) requested.

If the number of requested sectors is not evenly divisible by the block count, as many full
blocks as possible are transferred, followed by a final, partial block transfer. The partial block
transfer shall be for n sectors, where n = remainder (sector count/ block count).

If the READ MULTIPLE EXT command is received when READ MULTIPLE commands are
disabled, the READ MULTIPLE operation shall be rejected with command aborted.

Device errors encountered during READ MULTIPLE EXT commands are posted at the
beginning of the block or partial block transfer, but the DRQ bit is still set to one and the data
transfer shall take place, including transfer of corrupted data, if any. The contents of the
Command Block Registers following the transfer of a data block that had a sector in error are
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undefined. The host should retry the transfer as individual requests to obtain valid error

information.

Subsequent blocks or partial blocks are transferred only if the error was a correctable data
error. All other errors cause the command to stop after transfer of the block that contained the
error.

6.34 READ NATIVE MAX ADDRESS

6.34.1 Command code
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F8h
6.34.F Feature set
Host |Protected Area feature set.

— Mandatory when the Host Protected Area feature set is implemented.
— Use prohibited when Removable feature set is implemented.

6.34.3 Protocol

Non-¢lata (see Clause 11).
6.34.4 Inputs
Register 7 6 5 4 3 2 1
Features na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs | BA | obsy | DEV | na
Command F8h
Devige
the LBA bit shall be set.foone to specify the address is an LBA.
DEV shall specify the_selected device.
6.34.p Normal outputs
Register 7 6 5 4 3 2 1
Error na
Sector Count na
LBA Low Native max address LBA (7:0)
LBA Mid Native max address LBA (15:8)
LBA High Native max address LBA (23:16)
Device obs na obs DEV Native max address LBA (27:24)
Status BSY DRDY DF na bR | na | na | ERR
LBA Low

maximum native LBA bits (7:0) for native max address on the device.

LBA Mid

maximum native LBA bits (15:8) for native max address on the device.

LBA High

maximum native LBA bits (23:16) for native max address on device.

Device

maximum native LBA bits (27:24) for native max address on the device.
DEV shall indicate the selected device.
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Status register

6.34.

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.

6 Error outputs

If this command is not supported the device shall return command aborted.

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na ng

Sdqctor Count na

| BA Low na

| BA Mid na

| BA High na

Device obs na obs DEV na

Status BSY DRDY na na na | ha | na | ER]

Error

Devige register

Statu

6.34.
DRD

6.34.
This

highgst address accepted by the device in the factory default condition. The native max
addrgss is the maximum address that is valid when using the SET MAX ADDRESS comn
If thg 48-bit Address feature set is supported and the 48-bit native max address is gi

than

valug of 268 435 454.

6.35

6.35.

27h

6.35.
Host

register
ABRT shall be set to one if this command is not supported. ABRT may be set to
the device is not able to complete the action requested by the command.

DEV shall indicate the selected device.

S register

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

ERR shall be set to one if an Error register bit is set to one.

7 Prerequisites

Y set to one.

B Description

command returns the-native maximum address. The native maximum address i

268 435 455, the READ NATIVE MAX ADDRESS command shall return a max

READ.NATIVE MAX ADDRESS EXT

bne if

5 the
mum
and.
eater
mum

1 “Command code

2 Feature set

Protected Area feature set and 48-bit Address feature set.

— Mandatory when the Host Protected Area feature set and the 48-bit Address

feature set are implemented.
— Use prohibited when Removable feature set is implemented.
— Use prohibited when PACKET Command feature set is implemented.

6.35.3 Protocol

Non-data (see Clause 11).
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6.35.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current Reserved
Previous Reserved
Sector Count Current Reserved
Previous Reserved
LBA Low Current Reserved
Previous Reserved
L pAivtid Currernt Reserved
Previous Reserved
LBA High Current Reserved
Previous Reserved
Device obs | LBA | obs | DEV | na
Command 27h
NOTE The value indicated as Current is the value most recently written to the register. The value indicatgd as
Previous is the value that was in the register before the most recent write to the.register.

Devige register
the LBA bit shall be set to one to specify the address.is an LBA.
DEV shall specify the selected device.

6.35.p Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Segtor Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Native max address LBA (7:0)
HOB =1 Native max address LBA (31:24)
LBA Mid HOB =0 Native max address LBA (15:8)
HOB =1 Native max address LBA (39:32)
LBA High HOB =0 Native max address LBA (23:16)
HOB =11 Native max address LBA (47:40)
Device obs na obs DEV Reserved
Stafus BSY | DRDY | DF na DRQ | na | na | ERR

NOTE HEB= 0 indicates the value read by the host when the HOB bit of the Device Control register is clgared
to zefo/HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is get to
one.

LBA Low
LBA (7:0) of the address of the Native max address when read with Device Control
register HOB bit cleared to zero.
LBA (31:24) of the address of the Native max address when read with Device Control
register HOB bit set to one.
LBA Mid
LBA (15:8) of the address of the Native max address when read with Device Control
register HOB bit cleared to zero.
LBA (39:32) of the address of the Native max address when read with Device Control
register HOB bit set to one.
LBA High
LBA (23:16) of the address of the Native max address when read with Device Control
register HOB bit cleared to zero.
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LBA (47:40) of the address of the Native max address when read with Device Control
register HOB bit set to one.
Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.
ERR shall be cleared to zero.

6.35.6 Error outputs

If thig command is not supported the device shall return command aborted.

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na dbs
Sector Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOB =1 Reserved
LBA High HOB =0 Reserved
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY DF na DRQ | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is clefared
to zefo. HOB = 1 Indicates the value read by the ,host when the HOB bit of the Device Control register is set to
one.

Error|register

ABRT shall be set to ,one-if this command is not supported.

Devige register

DEV shall indicaté.the selected device.

Statuls register

BSY shall b cleared to zero indicating command completion.
DRDY shalkbe set to one.

DF (Deyice Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero.

ERRshall be set to one if an Error register bit is set to one.

6.35.7.“Prerequisites

DRDY set to one.

6.35.8 Description

This command returns the native maximum address. The native maximum address is the
highest address accepted by the device in the factory default condition. The native maximum
address is the maximum address that is valid when using the SET MAX ADDRESS EXT
command.

6.36 READ SECTOR(S)
6.36.1 Command code
20h
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6.36.2 Feature set
General feature set

— Mandatory for all devices.

— PACKET Command feature set devices (see 6.36.5.2).
6.36.3 Protocol

P10 data-in (see Clause 11).
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6.36.4 Inputs

Register 7 6 5 4 3 2 1 0
Features na

Sector Count Sector count
| BA Low LBA (7:0)
LBA Mid LBA (15:8)
L BA High LBA (23:16)
Device obs | LBA | obs | DEV | LBA (27:24)
Command 20h

Sectgr Count

number of sectors to be transferred. A value of 0Qh specifies that 256 sectors gre to
be transferred.

LBA Low
starting LBA bits (7:0).
LBA Mid
starting LBA bits (15:8).
LBA High
starting LBA bits (23:16).
Devige
DEV shall specify the selected device.
bits (3:0) starting LBA bits (27:24).
6.36.p Outputs
6.36.p.1 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
| BA Low na
LBA Mid na
BA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR

Device register
DEV shall indicate the selected device.

Statu

s register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
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6.36.5.2 Outputs for PACKET Command feature set devices

In response to this command, devices that implement the PACKET Command feature set shall
post command aborted and place the PACKET Command feature set signature in the LBA
High and the LBA Mid register (see 5.15).

6.36.6 Error outputs

An unrecoverable error encountered during the execution of this command results in the
termination of the command. The Command Block registers contain the address of the sector
where the first unrecoverable error occurred. The amount of data transferred is indeterminate.

Register 7 6 5 4 3 2 1 (

Error na UNC MC IDNF MCR ABRT NM obs
Se¢tor Count na

LBA Low LBA (7:0)

IBA Mid LBA (15:8)

LBA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF na DRQ na na ERR

Error|register

UNC shall be set to one if data is uncorrectable:

MC shall be set to one if the media in a removable media device changed since the
issuance of the last command. The:device shall clear the device internal media
change detected state.

IDNF shall be set to one if a user-accessible address could not be found. IDNF|shall
be set to one if an address outside of the range of user-accessible addressges is
requested if command aborted is not returned.

MCR shall be set to one if a media change request has been detected by a remopyable
media device. This bit,is only cleared by a GET MEDIA STATUS or a media
access command.

ABRT shall be set to ong)if this command is not supported or if an error, including an
ICRC error, hasjoccurred during an Ultra DMA data transfer. ABRT may He set
to one if the device is not able to complete the action requested by the
command:-ABRT shall be set to one if an address outside of the range of luser-
accessible addresses is requested if IDNF is not set to one.

NM shall bge set to one if no media is present in a removable media device.

LBA Low, LBA Midy'LBA High, Device

shall beXwritten with the address of first unrecoverable error.

DEVshall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion.

BRBY-shatrbe—settoone:

DF (Device Fault) shall be set to one if a device fault has occurred.

DRQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is set to one.

6.36.7 Prerequisites
DRDY set to one.
6.36.8 Description

This command reads from 1 to 256 sectors as specified in the Sector Count register. A sector
count of 0 requests 256 sectors. The transfer shall begin at the sector specified in the LBA
Low, LBA Mid, LBA High and Device registers. The device shall interrupt for each DRQ block
transferred.

The DRQ bit is always set to one prior to data transfer regardless of the presence or absence
of an error condition.
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6.37 READ SECTOR(S) EXT
6.37.1 Command code

24h

6.37.2 Feature set

48-bit Address feature set
— Mandatory for all devices implementing the 48-bit Address feature set.
— Use prohibited when the PACKET command feature set is implemented.
6.37.3—Protocol

P1O data-in (see Clause 11).

6.37.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current Reserved
Previous Reserved
Sedtor Count Current Sector count (70)
Previous Sector count(115:8)
LBA Low Current LBA\(7:0)
Previous LBA (31:24)
LBA Mid Current LBA (15:8)
Previous LBA (39:32)
LBA High Current LBA (23:16)
Previous LBA (47:40)
Device obs | LBA | obs | DEV | Reserved
Command 24h
NOTE The value indicated as Currentlis the value most recently written to the register. The value indicated as

Prev E)us is the value that was in the.register before the most recent write to the register.

Sectgr Count Current

number of sectors to be transferred low order, bits (7:0).
Sectgr Count Previous

number of 'sectors to be transferred high order, bits (15:8).
LBA Low Current

LBA (7:0).
LBA Low Previous
LBA (31:24).
LBA MidvCurrent
LBA (15:8).
LBA Mid Previous
LBA (39:32).
LBA High Current
LBA (23:16).
LBA High Previous
LBA (47:40).

Device
the LBA bit shall be set to one to specify the address is an LBA.
DEV shall specify the selected device.
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6.37.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
[ HOB—1 Reserved
LBA High HOB = 0 Reserved
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY DF na DRQ | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is clefared
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Deyice Control register is set to
one.
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRAQ shall be cleared to zero.
ERR shall be cleared to zero.
6.37.p Error outputs

An uprecoverable error encountered-during the execution of this command results ih the

termihation of the command. The €oammand Block registers contain the address of the dector
whereg the first unrecoverable errar.occurred. The amount of data transferred is indetermihate.
Register 7 6 5 4 3 2 1 0
Error na UNC MC IDNF MCR ABRT NM dbs
Sector Count HOB= 0 Reserved
HOB =1 Reserved
LBA Low HOB =0 LBA (7:0)
HOB =1 LBA (31:24)
LBAMid HOB =0 LBA (15:8)
HOB="1 CBA(39732)
LBA High HOB =0 LBA (23:16)
HOB =1 LBA (47:40)
Device obs na obs DEV Reserved
Status BSY DRDY DF na DRQ | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cleared
to zero. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is set to
one.
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Error register

LBA

LBA

LBA

UNC shall be set to one if data is uncorrectable

MC shall be set to one if the media in a removable media device changed since the
issuance of the last command. The device shall clear the device internal media

change detected state.

IDNF shall be set to one if a user-accessible address could not be found. IDNF shall
be set to one if an address outside of the range of user-accessible addresses is

requested if command aborted is not returned.

MCR shall be set to one if a media change request has been detected by a removable
media device. This bit is only cleared by a GET MEDIA STATUS or a media

access command.

addresses is requested if IDNF is not set to one.

NM shall be set to one if no media is present in a removable media device.

L ow

LBA (7:0) of the address of the first unrecoverable error when\read with
Control register HOB bit cleared to zero.

LBA (31:24) of the address of the first unrecoverable error~when read with
Control register HOB bit set to one.

Mid

LBA (15:8) of the address of the first unrecoverablg-error when read with
Control register HOB bit cleared to zero.

LBA (39:32) of the address of the first unrecovefable error when read with
Control register HOB bit set to one.

High

LBA (23:16) of the address of the first unrecoverable error when read with
Control register HOB bit cleared to-zero.

LBA (47:40) of the address of the first unrecoverable error when read with
Control register HOB bit set te'one.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zera:indicating command completion.
DRDY shall be set to ong:

DF (Device Fault) shallsbe set to one if a device fault has occurred.
DRAQ shall be clearedto zero.

ERR shall be set.to one if an Error register bit is set to one.

6.37.f Prerequisites

DRDY set to one:

6.37.p Description

This
sect

r count of 0000h rnqnnefc 65 5368 sectors The transfer shall hngin at _the

ABRT shall bhe set to one if this command._is not cnlr_\lr_\nrfad ABRT may. be set to

D

ne if

the device is not able to complete the action requested by the command)ABRT
shall be set to one if an address outside of the range of user-accesgsible

evice

Dievice

Dievice

Dievice

Device

D

levice

command reads from 1 to 65 536 sectors as specified in the Sector Count regisfer. A

ector

specified in the LBA Low, LBA Mid, and LBA High registers. The device shall interrupt for
each DRQ block transferred.
The DRQ bit is always set to one prior to data transfer regardless of the presence or absence
of an error condition.

6.38 READ STREAM DMA EXT

6.38.1 Command code

2Ah

6.38.2 Feature set

— Mandatory if the Streaming feature set is implemented.
— Use prohibited if PACKET Command feature set is implemented.
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6.38.3 Protocol

DMA (see Clause 11 of ISO/IEC 14739-2)

6.38.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current URG RC NS HSE r Stream ID
Previous Command Completion Time Limit (7:0)
Sector Count Current Sector count (7:0)
Previous Sector count (15:8)
LBA Low Current LBA (7:0)
Previous LBA (31:24)
LBA Mid Current LBA (15:8)
Previous LBA (39:32)
LBA High Current LBA (23:16)
Previous LBA (47:40)
Device obs | LBA | obs | DEV | Reserved
Command 2Ah
NOTE The value indicated as Current is the value most recently written-to the register. The value indicatdd as

Previous is the value that was in the register before the most recent write to the register.

Featyres register current

URG specifies an urgent transfer request.)The Urgent bit specifies that the com

should be completed in the minimum possible time by the device and sh
completed within the specified " Command Completion Time Limit. This
optional (see 6.17.42).

RC specifies Read Continuous m@de enabled. If the Read Continuous bit is set tg

the device shall not stop execution of the command due to errors.

If thr RC bit is set to“one and errors occur in reading or transfer of the dat
device shall contintie to transfer the amount of data requested and then pr
ending statuswith the BSY bit cleared to zero, the SE bit set to one, the
bit cleared to zero, and the type of error, ICRC, UNC, IDNF or ABRT, rep
in the errerlog.

If the RC bit is set to one and the Command Completion Time Limit expire

mand
all be
bit is
one,
h, the
pvide
ERR
orted

5, the

device_shall stop execution of the command and provide ending status with the

BSY\bit cleared to zero, the SE bit set to one, the ERR bit cleared to zerd
feport the fact that the Command Completion Time Limit expired by settin
CCTO bit in the error log to one.

In all cases, the device shall attempt to transfer the amount of data requ
within the Comand Completion Time Limit even if some data transferred

, and
g the

bsted
is in

error

NS (Not Sequential) may be set to one if the next read stream command with the

same Stream ID may not be sequential in LBA space. Any read of the d
media or internal device buffer management as a result of the state of th
bit is device vendor specific.

evice
e NS

HSE (Handle Streaming Error) specifies that this command starts at the LBA of the
last reported error for this stream, so the device may attempt to continue its

corresponding error recovery sequence where it left off earlier.

r specifies reserved.
Stream ID specifies the stream to be read. The device shall operate according to the
Stream ID set by the READ STREAM command. Any read of the device media

or internal device buffer management as a result of the Stream ID is d
vendor specific.

Features register previous
The time allowed for the current command’s completion is calculated as follows:

Command Completion Time Limit = (content of the Features register

evice
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Previous) x (IDENTIFY DEVICE data words 98 to 99) s

If the value is zero, the device shall use the Default Command Completion Time
Limit supplied with a previous CONFIGURE STREAM command for this Stream
ID. If the Default Command Completion Time Limit is zero, or no previous
Configure Stream command was defined for this Stream ID, the result is vendor
specific. The time is measured from the write of the command register to the
final INTRQ for command completion.

Sector Count Current

number of sectors to be transferred low order, bits (7:0).
Sector Count Previous
number of sectors to be transferred high order, bits (15:8).

LBA Fow Current

LBA (7:0).

LBA Low Previous

LBA (31:24).

LBA Mid Current

LBA (15:8).

LBA Mid Previous

LBA (39:32).

LBA High Current

LBA (23:16).

LBA High Previous

LBA (47:40).

Devige
LBA shall be set to one.
DEV shall specify the selected device.

6.38.p Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOB =1 Reserved
LBA High HOB~=0 Reserved
HOB = 1 Reserved
Devjee obs na obs DEV Reserved
Status BSY DRDY SE na DRQ | na | na | ERR
NOTE HOB 0 |nd|cates the value read by the host when the HOB bit of the Dewce Control reglster |s clefared
one. )

Device/Head register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
SE (Stream Error) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
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6.38.6 Error outputs

If the RC bit is cleared to zero, the content of the registers shal be as shown below. If the RC
bit is set to one, the SE bit shall be set to one, the ERR bit shall be cleared to zero, and the
content of the Error register shown below shall be placed in the error log.

Register 7 6 5 4 3 2 1 0
Error ICRC UNC MC IDNF MCR ABRT NM CCTO
Sector Count HOB =0 Length of Stream Error (7:0)
HOB =1 Length of Stream Error (15:8)
LBA Low HOB =0 LBA (7:0)
HOB =1 LBA (31:24)
LBA Mid HOB =0 LBA (15:8)
HOB =1 LBA (39:32)
LBA High HOB =0 LBA (23:16)
HOB =1 LBA (47:40)
Device obs na obs DEV Reserved
Status BSY DRDY SE DWE DRQ | na | na | HRR

NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cl¢ared
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is get to
one.

Error|register

ICRC shall be set to one if an interface CRC error has occurred during an Ultra|]DMA
data transfer. The content of this bit is not applicable for Multiword |DMA
transfers.

UNC shall be set to one if data is uncorrectable.

MC shall be set to one if the media in a removable media device changed since the
issuance of the last command. The device shall clear the device internal media
change detected state.

IDNF shall be set to one\if a user-accessible address could not be found. IDNF|shall
be set to one if'an-address outside of the range of user-accessible addressges is
requested if command aborted is not returned.

MCR shall be settto one if a media change request has been detected by a remopable
media device. This bit is only cleared by a GET MEDIA STATUS or a media
accesS command.

ABRT shall\be set to one if this command is not supported. ABRT may be set to pne if
the device is not able to complete the action requested by the command. ABRT
shall be set to one if an address outside of the range of user-accessible
addresses is requested if IDNF is not set to one.

NM/shall be set to one if no media is present in a removable media device.

CCTO (Command Completion Time Limit Out) bit shall be set to one if a Command
Completion Time Limit Out error has occurred.

Sector Count Current
bits (7:0) number of contiguous sectors containing potentially bad data, beginning with
the LBA of the first sector with an uncorrectable error.

Sector Count Previous
bits (15:8) of the number of contiguous sectors containing potentially bad data,
starting at the address of the first uncorrectable error

LBA Low Current
bits (7:0) of the address of the first uncorrectable error when read with Device Control
register HOB cleared to zero.

LBA Low Previous
bits (31:24) of the address of the first uncorrectable error when read with Device
Control register HOB set to one.

LBA Mid Current
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bits (15:8) of the address of the first uncorrectable error when read with Device
Control register HOB cleared to zero.

LBA Mid Previous
bits (39:32) of the address of the first uncorrectable error when read with Device
Control register HOB set to one.

LBA High Current
bits (23:16) of the address of the first uncorrectable error when read with Device
Control register HOB cleared to zero.

LBA High Current
bits (47:40) of the address of the first uncorrectable error when read with Device
Control register HOB set to one.

Device rngiefnr

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.

SE (Stream Error) shall be set to one if an error has occurred during‘the execution of
the command and the RC bit is set to one. In this case the 1.BA returned in the
Sector Number registers shall be the address of the first sector in error, and the
Sector Count registers shall contain the number of consecutive sectorg that
may contain errors. If the RC bit is set to one when the Command is issuedl and
an ICRC, UNC, IDNF, ABRT, or CCTO error occusrs,> the SE bit shall be set to
one, the ERR bit shall be cleared to zero, and¢the’ bits that would normally be
set in the Error register shall be set in the erroriog.

DWE (Deferred Write Error) shall be set to one if an“error was detected in a deferred
write to the media for a previous WRITE STREAM DMA EXT or WRITE
STREAM EXT command. This error js™from a previously issued commapd. If
DWE is set to one, the location of\the deferred error is only reported ih the
Write Stream error log.

DRAQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is set to one and the RC bit is cl¢ared
to zero. If the RC bit is sefito one when the command is issued and an JCRC
UNC, IDNF, ABRT or CCT0O error occurs, the SE bit shall be set to ong, the
ERR bit shall be cleared*to zero, and the bits that would normally be set in the
Error register shall be'set in the error log.

6.38.f Prerequisites

DRDY set to one and BSY cleared to zero.

6.38.8 Description

The gommand reads from 1 to 65 536 sectors as specified in the Sector Count regisfer. A
valug of 0000h%in-the Sector Count register requests 65 536 sectors.
The RC bit indicates that the drive operate in a continuous read mode for the READ STREAM
command:-When RC is cleared to zero the drive shall operate in normal Streaming read mode.
Wher the Read Contlnuous mode is enabled, the deV|ce shall transfer data of the requ=sted
lengtl S g sferred
mcludes errors. The data may be erroneous in thls case. If an error is encountered |t may be
necessary for the device to pad the data being transferred in order to fulfill the host’s
requested transfer size. The implementation of the padding is vendor specific.

If the Read Continuous bit is set to one, the device shall not stop execution of the command
due to errors. If thr RC bit is set to one and errors occur in reading or transfer of the data, the
device shall continue to transfer the amount of data requested and then provide ending status
with the BSY bit cleared to zero, the SE bit set to one, the ERR bit cleared to zero, and the
type of error, ICRC, UNC, IDNF or ABRT, reported in the error log. If the RC bit is set to one
and the Command Completion Time Limit expires, the device shall stop execution of the
command and provide ending status with the BSY bit cleared to zero, the SE bit set to one,
the ERR bit cleared to zero, and report the fact that the Command Completion Time Limit
expired by setting the CCTO bit in the error log to one. In all cases, the device shall attempt
to transfer the amount of data requested within the Comand Completion Time Limit even if
some data transferred is in error.
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6.39 READ STREAM EXT
6.39.1 Command code
2Bh

6.39.2 Feature set

- 223 -

— Mandatory if the Streaming feature set is implemented.
— Use prohibited if PACKET Command feature set is implemented.

6.39.3 Protocol

P10 data-in (see Clause 11)

6.39.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current URG RC NS HSE r Stream ID
Previous Command Completion Time Limit (7:0)
Segtor Count Current Sector count (7:09
Previous Sector count (15:8)
LBA Low Current LBA (7:0)
Previous LBA((81:24)
LBA Mid Current [BA (15:8)
Previous LBA (39:32)
LBA High Current LBA (23:16)
Previous LBA (47:40)
Device obs | LBA | obs | DEV | Reserved
Command 2Bh
NOTE The value indicated as Current is the value most recently written to the register. The value indicated as

Previous is the value that was in the register before the most recent write to the register.

Featyres register current

URG specifies anturgent transfer request. The Urgent bit specifies that the com
should beycompleted in the minimum possible time by the device and with
specified Command Completion Time Limit. This bit is optional (see 6.17.4

RC specifies' Read Continuous mode enabled. If the Read Continuous bit is get to
one,the device shall not stop execution of the command due to errors.
If the RC bit is set to one and errors occur in reading or transfer of the dat
device shall continue to transfer the amount of data requested and then pr
ending status with the BSY bit cleared to zero, the SE bit set to one, the
hit cleared to zera_and the typp of error UUNC _IDNF _aor ABRT rppnrfpd in the

error log.

mand
n the
D).

n, the
pvide
ERR

If the RC bit is set to one and the Command Completion Time Limit expires, the
device shall stop execution of the command and provide ending status with the
BSY bit cleared to zero, the SE bit set to one, the ERR bit cleared to zero, and
report the fact that the Command Completion Time Limit expired by setting the
CCTO bit in the error log to one.
In all cases, the device shall attempt to transfer the amount of data requested
within the Comand Completion Time Limit even if some data transferred is in

error.

NS (Not Sequential) may be set to one if the next read stream command with the
same Stream ID may not be sequential in LBA space. Any read of the device
media or internal device buffer management as a result of the state of the NS
bit is device vendor specific.
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HSE (Handle Streaming Error) specifies that this command starts at the LBA of the
last reported error for this stream, so the device may attempt to continue its
corresponding error recovery sequence where it left off earlier.

r indicates reserved.

Stream ID specifies the stream being read. The device shall operate according to the
Stream ID set by the READ STREAM command. Any read of the device media
or internal device buffer management as a result of the Stream ID is device
vendor specific.

Features register previous
The additional time allowed for the current command’s completion is calculated
as follows:

Command Completion Time Limit = (conient of the Features regisier Previous)
x (IDENTIFY DEVICE data words 98 to 99) us

If the value is zero, the device shall use the Default Command Compjetion|Time
Limit supplied with a previous CONFIGURE STREAM command for this S{fream
ID. If the Default Command Completion Time Limit is zerof{Jor no preyvious
Configure Stream command was defined for this Stream ID,/the result is vendor
specific. The time is measured from the write of the-command register to
command completion.

Sectar Count Current

number of sectors to be transferred low order, bits (7:0).

Sectgr Count Previous -

npmber of sectors to be transferred high order, bits (15:8):

LBA Low Current

LBA (7:0).

LBA Low Previous

LBA (31:24).

LBA Mid Current

LBA (15:8).

LBA Mid Previous

LBA (39:32).

LBA High Current

LBA (23:16).

LBA High Previous

LBA (47:40).

Devige

the LBA bit shall be, set to one to specify the address is an LBA.
DEV shall specify'thé selected device.

6.39.6 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sedtor Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOB =1 Reserved
LBA High HOB =0 Reserved
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY SE na DRQ | na | na | ERR

NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cleared
to zero. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is set to
one.
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Device/Head register

Statu

DEV shall indicate the selected device.
s register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
SE (Stream Error) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.39.6 Error outputs

If the RC bit is cleared to zero, the content of the registers shal be as shown below. If the RC

bit issettoone;the=SEbitstattbe—settoome; the ERR bit shattbettearedto—zero,and the
contgnt of the Error register shown below shall be placed in the error log.
Register 7 6 5 4 3 2 1 0
Error na UNC MC IDNF MCR ABRT NM CcETO
Segtor Count HOB =0 Length of Stream Error (7:0)
HOB =1 Length of Stream Error (15:8)
LBA Low HOB =0 LBA (7:0)
HOB =1 LBA (31:24)
LBA Mid HOB =0 LBA (15:8)
HOB =1 LBA([39:32)
LBA High HOB =0 bBA (23:16)
HOB =1 LBA (47:40)
Device obs na obs DEV Reserved
Status BSY DRDY SE DWE DRQ | na | na | HRR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is clg¢ared
to zeyo. HOB = 1 Indicates the value read by.the host when the HOB bit of the Device Control register is get to
one.
Error|register

UNC shall be set to one\if data is uncorrectable.

MC shall be set to one if the media in a removable media device changed since the
issuance of.the last command. The device shall clear the device internal media
changedetected state.

IDNF shall be jset to one if a user-accessible address could not be found. IDNF|shall
be_set to one if an address outside of the range of user-accessible addressges is
requested if command aborted is not returned.

MCR shall be set to one if a media change request has been detected by a remopyable
media device. This bit is only cleared by a GET MEDIA STATUS or a media
access command.

ABRT shall be set to one if this command is not supported or if an error, including an

ICRC error, has occurred during an Ultra DMA data transfer. ABRT may be set
to one if the device is not able to complete the action requested by the

command. ABRT shall be set to one if an address outside of the range of
accessible addresses is requested if IDNF is not set to one.
NM shall be set to one if no media is present in a removable media device.

user-

CCTO (Command Completion Time Limit Out) bit shall be set to one if a Command

Completion Time Limit Out error has occurred.

Sector Count Current
bits (7:0) number of contiguous sectors containing potentially bad data, beginning with

the LBA of the first sector with an uncorrectable error.

Sector Count Previous

bits (15:8) of the number of contiguous sectors containing potentially bad
starting at the address of the first uncorrectable error

LBA Low Current

data,
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bits (7:0) of the address of the first uncorrectable error when read with Device Control
register HOB cleared to zero.

LBA Low Previous
bits (31:24) of the address of the first uncorrectable error when read with Device
Control register HOB set to one.

LBA Mid Current
bits (15:8) of the address of the first uncorrectable error when read with Device
Control register HOB cleared to zero.

LBA Mid Previous
bits (39:32) of the address of the first uncorrectable error when read with Device
Control register HOB set to one.

LBA —|igh Current

bits (23:16) of the address of the first uncorrectable error when read withCBevice

Control register HOB cleared to zero.

LBA High Current

bits (47:40) of the address of the first uncorrectable error when read\with Device

Control register HOB set to one.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completiof

DRDY shall be set to one.

SE (Stream Error) shall be set to one if an error has ececdrred during the execution of
the command and the RC bit is set to one. In. this case the LBA returned In the
Sector Number registers shall be the addres§)of the first sector in error, and the
Sector Count registers shall contain the{number of consecutive sectorg that
may contain errors. If the RC bit is set'te/one when the command is issued and
a UNC, IDNF, ABRT or CCTO erroroccurs, the SE bit shall be set to onT, the
ERR bit shall be cleared to zero,@nd the bits that would normally be set in the
Error register shall be set in therror log.

DWE (Deferred Write Error) shall beset to one if an error was detected in a deferred
write to the media for asprevious WRITE STREAM DMA EXT or WRITE
STREAM EXT command.ZThis error is from a previously issued commapd. If
DWE is set to one, the“location of the deferred error is only reported ih the
Write Stream error |0g:

DRQ shall be cleared tozero.

ERR shall be set to one"if an Error register bit is set to one and RC is cleared to|zero.
If the RC bit is” set to one when the command is issued and a UNC, [DNF,
ABRT or CCTO error occurs, the SE bit shall be set to one, the ERR bit shpll be
cleared(to"zero, and the bits that would normally be set in the Error register
shall be)set in the error log.

6.39.f Prerequisites

DRDY set torone and BSY cleared to zero.

6.39.p Description

The command reads from 1 to 65 536 sectors as specified in the Sector Count register. A
sector count of value 0000h requests 65 536 sectors. The transfer shall begin at the sector
specified in the Sector Number register.

The RC bit specifies that the drive operate in a continuous read mode for the READ STREAM
command. When RC is cleared to zero the drive shall operate in normal Streaming read mode.
When the Read Continuous mode is enabled, the device shall transfer data of the requested
length without setting the error bit. The SE bit shall be set to one if the data transferred
includes errors. The data may be erroneous in this case. If an error is encountered, it may be
necessary for the device to pad the data being transferred in order to fulfill the host’s
requested transfer size. The implementation of the padding is vendor specific.

The DRQ bit is always set to one prior to data transfer regardless of the presence or absence
of an error condition.

If the Read Continuous bit is set to one,the device shall not stop execution of the command
due to errors. If thr RC bit is set to one and errors occur in reading or transfer of the data, the
device shall continue to transfer the amount of data requested and then provide ending status
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with the BSY bit cleared to zero, the SE bit set to one, the ERR bit cleared to zero, and the
of error, UNC, IDNF, or ABRT, reported in the error log. If the RC bit is set to one and
the Command Completion Time Limit expires, the device shall stop execution of the command
and provide ending status with the BSY bit cleared to zero, the SE bit set to one, the ERR bit
cleared to zero, and report the fact that the Command Completion Time Limit expired by
setting the CCTO bit in the error log to one. In all cases, the device shall attempt to transfer
the amount of data requested within the Comand Completion Time Limit even if some data

type
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transferred is in error.

6.40
6.40.

40h

6.40.

Gengral feature set

6.40.

Non-

6.40.4 Inputs

READ VERIFY SECTOR(S)

1 Command code

P Feature set

— Mandatory for all devices not implementing the PACKET Command feature set.
— Use prohibited for devices implementing the PACKET Command feature set.

B Protocol

jata (see Clause 11).

Register 7 6 5 4 3 2 1

Features na

bctor Count Sector count

LBA Low LBA (7:0)

LBA Mid LBA (15:8)

LBA High LBA (23:16)

Device obs | LBA | obs | DEV | LBA (27:24)

Command 40h

Sectd

LBA
LBA

LBA

r Count

be transferred.

L ow

starting LBA bits (7:0).
Mid

starting LBA bits (15:8).
High

starting LBA bits (23:16).

Devi

€
the LBA bit shall be set to one to specify the address is an LBA.
DEV shall specify the selected device.
bits (3:0) starting LBA bits (27:24).

number of sectars to be transferred. A value of 00h specifies that 256 sectors gre to
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6.40.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
6.40.6 Error outputs

An uprecoverable error encountered during the execution of this command results ih the

termi

hation of the command. The Command Block registers contain the address of the dector

whereg the first unrecoverable error occurred.
Register 7 6 5 4 3 2 1 D
Error na UNC MC IDNF MCR ABRT NM ops
Seftor Count na
IIBA Low LBA (7:0)
| BA Mid LBA (15:8)
LA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF na DRQ na na ERR
Error|register

UNC shallbe set to one if data is uncorrectable.
MC shall be set to one if the media in a removable media device changed since the
issuance of the last command. The device shall clear the device internal media
change detected state.
IDNF shall be set to one if a user-accessible address could not be found. IDNF|shall

Statu

requested if command aborted is not returned.
MCR shall be set to one if a media change request has been detected by a removable
media device. This bit is only cleared by a GET MEDIA STATUS or a media
access command.
ABRT shall be set to one if this command is not supported or if an error, including an
ICRC error, has occurred during an Ultra DMA data transfer. ABRT may be set
to one if the device is not able to complete the action requested by the
command. ABRT shall be set to one if an address outside of the range of user-

accessible addresses is requested if IDNF is not set to one.
NM shall be set to one if no media is present in a removable media device.
LBA Low, LBA Mid, LBA High, Device

shall be written with the address of first unrecoverable error.

DEV shall indicate the selected device.

s register

besettooneifamaddress outside of the Tange of user-accessible addresses is
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BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is set to one.

6.40.7 Prerequisites
DRDY set to one.

6.40.8 Description

This fommand is 1dentical to the READ SECTOR(S) command, except that the dewceAeshaII
have|read the data from the media, the DRQ bit is never set to one, and no data is transfierred
to thg host.

6.41 | READ VERIFY SECTOR(S) EXT
6.41.1 Command code

42h

6.41.2 Feature set

48-bif Address feature set
— Mandatory for all devices implementing the 48-bit Address feature set.
— Use prohibited when the PACKET command-feature set is implemented.

6.41.B Protocol

Non-gata (see Clause 11).

6.41.4 Inputs
Register 7 6 5 4 3 2 1 0
Features Current Reserved
Previous Reserved
Segtor Count Current Sector count (7:0)
Previous Sector count (15:8)
LBA Low Current LBA (7:0)
Previous LBA (31:24)
LBA Mid Current LBA (15:8)
Previous LBA (39:32)
LTA High Current LBA (23:16)
Previous EBA(4F40)
Device obs | LBA | obs | DEV | Reserved
Command 42h
NOTE The value indicated as Current is the value most recently written to the register. The value indicated as
Previous is the value that was in the register before the most recent write to the register.

Sector Count Current

number of sectors to be transferred low order, bits (7:0).
Sector Count Previous

number of sectors to be transferred high order, bits (15:8).
LBA Low Current

LBA (7:0).
LBA Low Previous

LBA (31:24).
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LBA Mid Current

LBA (15:8).

LBA Mid Previous

LBA (39:32).

LBA High Current

LBA (23:16).

LBA High Previous

LBA (47:40).

Device

the LBA bit shall be set to one to specify the address is an LBA.
DEV shall specify the selected device.

6.41.p Normal outputs
Register 7 6 5 4 3 2 1 [
Error na
Secfor Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOB =1 Reserved
LBA High HOB =0 Reserved
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY | DRDY | DF na bRQ | na | na | Ej
NOTE HOB = 0 indicates the value read by the host'when the HOB bit of the Device Control registg

clear|
is se

ed to zero. HOB = 1 Indicates the value read by.the host when the HOB bit of the Device Control regi
to one.

Deviq

Statu

6.41.

An uprecoVerable error encountered during the execution of this command results i

termi

e register
DEV shall indicate the selected device.
S register
BSY shall be cleared.to zero indicating command completion.
DRDY shall be set to one.
DF (Device Faulf)“shall be cleared to zero.
DRQ shall be-cleared to zero.
ERR shall beCleared to zero.

b Error cutputs

hation’ of the command. The Command Block registers contain the address of the s

wher

p the first unrecoverable error occurred.



https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

24739-1 © ISO/IEC:2009(E) - 231 -

one.

Register 7 6 5 4 3 2 1 0
Error na UNC MC IDNF MCR ABRT NM obs
Sector Count HOB =0 Reserved
HOB = Reserved
LBA Low HOB =0 LBA (7:0)
HOB = LBA (31:24)
LBA Mid HOB = LBA (15:8)
HOB = LBA (39:32)
LpAtigh HEB—=—-6 EBA(2346)
HOB = LBA (47:40)
Device obs na obs DEV Reserved
Status BSY DRDY DF na DRQ | na | na | HRR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Coptrolregister is clg¢ared
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Device Control register is get to

Error|register

LBA L

UNC shall be set to one if data is uncorrectable.

MC shall be set to one if the media in a removable ‘iiedia device changed since the
issuance of the last command. The device shall clear the device internal media

change detected state.
IDNF shall be set to one if a user-accessible<address could not be found. IDNF

shall

be set to one if an address outside of the range of user-accessible addressges is

requested if command aborted is not\returned.
MCR shall be set to one if a media change request has been detected by a remo

vable

media device. This bit is only~Cleared by a GET MEDIA STATUS or a media

access command.
ABRT shall be set to one if this ggmmand is not supported. ABRT may be set to

bne if

the device is not able telcomplete the action requested by the command. ABRT
shall be set to one(if an address outside of the range of user-accegsible

addresses is requested if IDNF is not set to one.
NM shall be set to oneif-ho media is present in a removable media device.
ow
LBA (7:0) of theyaddress of the first unrecoverable error when read with D
Control register HOB bit cleared to zero.

evice

LBA (31:24)cof-the address of the first unrecoverable error when read with Dievice

Control'register HOB bit set to one.

LBA Mid
LBA (15:8) of the address of the first unrecoverable error when read with Dievice

Control register HOB bit cleared to zero.

LBA (39:32) of the address of the first unrecoverable error when read with D|evice

Control register HOB bit set to one.

LBA High
LBA (23:16) of the address of the first unrecoverable error when read with Device

Control register HOB bit cleared to zero.

LBA (47:40) of the address of the first unrecoverable error when read with Device

Control register HOB bit set to one.

Device register

DEV shall indicate the selected device.

Status register

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is set to one.
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This command is identical to the READ SECTOR(S) EXT command, except that the device
shall have read the data from the media, the DRQ bit is never set to one, and no data is
transferred to the host.

6.42 SECURITY DISABLE PASSWORD

6.42.|1 Command code

F6h

6.42.2 Feature set

Secufity Mode feature set.

P1O data-out (see Clause 11).

6.42.4 Inputs

— Mandatory when the Security Mode feature set is implemented.
6.42.8 Protocol

Register

Features

na

Sgctor Count

na

| BA Low

na

LBA Mid

na

| BA High

na

Device

obs

na

obs

|DEV|

na

Command

F6h

Devige register
DEV shall specify the selected device.

6.42.p Normal outputs

Register

7

Error

na

S¢ctor Count

na

LBA Low

na

LBA Mid

na

LBA High

na

Device

obs

na

obs

DEV

na

Status

BSY

DRDY

DF

na

DRQ |

na | na

| ERR

Device register

DEV shall indicate the selected device.

Status register
BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
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ERR shall be cleared to zero.

6.42.6 Error outputs

The device shall return command aborted if the command is not supported, the device is in
Locked mode, or the device is in Frozen mode.

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na

Sector Count na

LBA Low na

| BA Mid na

BA High na

Device obs na obs DEV na

Status BSY DRDY DF na DRQ | na | na | ERR

Error

Devid

Statuls register

6.42.f Prerequisites

DRD

6.42.

The
Tablg
the p

command shall not change the Master password. The Master password shall be reactiy

when

register
the device is not able to complete the action requested’by the command.
e register
DEV shall indicate the selected device.
BSY shall be cleared to zero indicating command ,completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.

DRQ shall be cleared to zero.
ERR shall be set to one if an Error register’bit is set to one.

set to one. Device shall be in Unlocked mode.

B Description
BECURITY DISABLE PASSWORD command transfers 512 bytes of data from the

assword previously'saved by the device, the device shall disable the Lock mode|

a User password is set (see 4.7).

Table 37 — Security password content

Word Content

ABRT shall be set to one if this command is not supported. ABRT may be set to pne if

host.
37 defines the contentof this information. If the password selected by word 0 mafches

This
ated

0 Control word

6.43
6.43.
F3h

Bit 0 Identifier O=compare User password
1=compare Master password
Bit (15:1) Reserved
1-16 Password (32 bytes)
17-255 Reserved

SECURITY ERASE PREPARE

1 Command code
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6.43.2 Feature set

Security Mode feature set.
— Mandatory when the Security Mode feature set is implemented.

6.43.3 Protocol

Non-data (see Clause 11).

6.43.4 Inputs
Register 7 6 5 4 3 2 1 0
.- cdiures d
Seftor Count na
IBA Low na
L BA Mid na
4BA High na
Device obs na obs DEV ha
Jommand F3h

Devige register
DEV shall specify the selected device.

6.43.p Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Seftor Count na
IBA Low na
| BA Mid na
LUBA High na
Device obs na obs DEV na na na na
Status BSY DRBY DF na DRQ na na ERR

Devige register

DEYV shall indicate the selected device.

Statuls register

BSY shall:be cleared to zero indicating command completion.
DRDY.-shall be set to one.

DF (Device Fault) shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.

6.43.6 Error outfputs

The device shall return command aborted if the command is not supported or the device is in
Frozen mode.
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Register

Error

na

na

na

na

na

ABRT

na

na

Sector Count

na

LBA Low

na

LBA Mid

na

LBAHigh

na

Device

obs

na

obs

DEV

na

Status

BSY

DRDY

DF

na

DRQ

na

na

ERR

Error

register
ABRT shall be set to one if this command is not supported or device is in Frozen mode.
ABRT may be set to one if the device is not able to complete lthe 3ction
requested by the command.

NOTE| In a previous revision of this standard, there were conflicting descriptions of the handling of this cohmand
when in the Frozen mode.
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fautithas occurred.
DRQ shall be cleared to zero.
ERR shall be set to one if an Error register bitjis)set to one.
6.43./ Prerequisites
DRDY set to one.
6.43.p Description
The |SECURITY ERASE PREPARE command shall be issued immediately beforg the
SECUYRITY ERASE UNIT command to enable device erasing and unlocking. This command

prevg

6.44

6.44.1 Command code

nts accidental loss of data(on the device.

SECURITY ERASE.UNIT

F4h
6.44.2 Feature set
Secufity/Mode feature set.
Mandatery-whenthe-S ity-Mode-feature-setis-implemented

a o
VIO TaatoTy—wWitoTT T

6.44.3 Protocol

P1O data-out (see Clause 11).
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Register

Features

na

Sector Count

na

LBA Low

na

LBA Mid

na

LBA High

na

Device

obs

na | obs | DEV | na | na | na | na

Command

F4h

Devige register

DEV shall specify the selected device.

6.44.p Normal outputs

Register

7

Error

na

S¢ctor Count

na

| BA Low

na

LBA Mid

na

| BA High

na

Device

obs

na obs DEY na na na a

Status

BSY

DRDY DF na DRQ na na ERR

Devige register

Statuls register

DEV shall indicate the selected device.

BSY shall be cleared to zero_ indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be‘cleared to zero.

DRQ shall be clearedto zero.

ERR shall be clearedto zero.

6.44.6 Error outputs

The device shall return command aborted if the command is not supported, the device| is in
Frozgn mode, not-preceded by a SECURITY ERASE PREPARE command, if Enhance Erase

is specified but'hot supported, or if the data area is not successfully overwritten.

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na a
Sector Count na

LBA Low na

LBA Mid na

LBAHigh na

Device obs na obs DEV na

Status BSY DRDY DF na bRa | na | na | ERR
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Error register
ABRT shall be set to one if this command is not supported, device is in Frozen mode,
not preceded by a SECURITY ERASE PREPARE command, or if the data area
is not successfully overwritten. ABRT may be set to one if the device is not able
to complete the action requested by the command.
Device register
DEYV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRQ shall be cleared to zero

ERR shall be set to one if an Error register bit is set to one.

6.44.f Prerequisites

DRDY set to one. This command shall be immediately preceded by a SECURITY ERASE
PRERARE command.

6.44.B Description

This fommand transfers 512 bytes of data from the host. Table 38 défines the content df this
information. If the password does not match the password previously saved by the devicg, the
device shall reject the command with command aborted.

The BECURITY ERASE PREPARE command shall bé completed immediately prior tp the
SECUYRITY ERASE UNIT command. If the device\receives a SECURITY ERASE |UNIT
command without an immediately prior SECURITY ERASE PREPARE command, the device
shall command abort the SECURITY ERASE UNJTycommand.

When Normal Erase mode is specified, then\SECURITY ERASE UNIT command shall write
binary zeroes to all user data areas. The:Enhanced Erase mode is optional. When Enh3nced
Erasi mode is specified, the device shall write predetermined data patterns to all user| data

areay. In Enhanced Erase mode,-all previously written user data shall be overwiitten,
inclugling sectors that are no longerin use due to reallocation.

This pommand shall disable{the device Lock mode, however, the Master password sha]l still
be stpred internally within the device and may be reactivated later when a new User pasgword
is sef.

Table 38 — SECURITY ERASE UNIT password

Word Content

0 Control word

Bit 0 Identifier 0=Compare User password

1=Compare Master password
Bit 1 Erase mode 0=Normal Erase
1=Enhanced Erase
Bit (15:2) Reserved
1-16 Password (32 bytes)
17-255 Reserved

6.45 SECURITY FREEZE LOCK
6.45.1 Command code

F5h
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6.45.2 Feature set

Security Mode feature set.
— Mandatory when the Security Mode feature set is implemented.

6.45.3 Protocol

Non-data (see Clause 11).

6.45.4 Inputs
Register 7 6 5 4 3 2 1 0
TatuTes TTar
Sgctor Count na
| BA Low na
LBA Mid na
| BA High na
Device obs | na | obs | DEV | na
Lommand F5h
Devige register
DEV shall specify the selected device.
6.45.p Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
| BA Low na
LBA Mid na
| BA High na
Device obs na obs DEV na
Status BSY DRDY DF na bRa | na | na | ERR

Devige register

DEYV shall indicate the selected device.

Statuls register

BSY shall:be cleared to zero indicating command completion.
DRDY.-shall be set to one.

DF (Device Fault) shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.
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6.45.6 Error outputs

The device shall return command aborted if the command is not supported, or the device is in
Locked mode.
Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR
Error|register
ABRT shall be set to one if this command is not supported or device is in locked mode.
ABRT may be set to one if the device is not ableto "‘complete the 3ction
requested by the command.
Devige register
DEYV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device-fault has occurred.
DRAQ shall be cleared to zero.
ERR shall be set to one if an Error registerbit is set to one.
6.45.f Prerequisites
DRDY set to one.
6.45.p Description
The [SECURITY FREEZE LOCK command shall set the device to Frozen mode. |After
command completion any other commands that update the device Lock mode shgll be
command aborted. Frozen mode shall be disabled by power-off or hardware resgt. If
SECUYRITY FREEZE LQCK shall be issued when the device is in Frozen mode, the command
execlites and the device shall remain in Frozen mode.
Commands disabled.by SECURITY FREEZE LOCK are:
— SECURITY SET PASSWORD
— SECURITY UNLOCK
- SECURITY DISABLE PASSWORD
-(_ SECURITY ERASE PREPARE
</ SECURITY ERASE UNIT

6.46

6.46.

F1h

6.46.

Secu

SECURITY SET PASSWORD

1 Command code

2 Feature set

rity Mode feature set.
— Mandatory when the Security Mode feature set is implemented.

6.46.3 Protocol

P1O data-out (see Clause 11).
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6.46.4 Inputs
Register 7 6 5 4 3 2 1 0
Features na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
ommand F1h

Devige register
DEV shall specify the selected device.

6.46.p Normal outputs

Register 7 6 5 4 3 2 1 0

Error na
Seftor Count na

IBA Low na

L BA Mid na

4BA High na

Device obs na obs DEV. na
Status BSY DRDY DF na DRQ na na ERR

Devige register
DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero_ indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be‘cleared to zero.

DRQ shall be clearedto zero.

ERR shall be clearedto zero.

6.46.6 Error outputs

The device shall return command aborted if the command is not supported, the device| is in
Lock¢d mode, orthe device is in Frozen mode.

Register 7 6 5 4 3 2 1 0

Efror na na na na na ABRT na na
SettorCourt T

LBA Low na

LBA Mid na

LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR

Error register
ABRT shall be set to one if this command is not supported, if device is in Frozen mode,
or if device is in locked mode. ABRT may be set to one if the device is not able
to complete the action requested by the command.
Device register
DEV shall indicate the selected device.
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Status register

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.

DRAQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

6.46.7 Prerequisites

DRDY set to one.

6.46.8 Description

This pommand transfers 512 bytes of data from the host. Table 39 defines the contenbdf this
information. The data transferred controls the function of this command. Table 40 defings the

intergction of the identifier and security level bits.

The tevision code field shall be returned in the IDENTIFY DEVICE data word 92. The|valid
revisjon codes are 0001h through FFFEh. A value of 0000h or FFFFh indicates thgt the

Master Password Revision Code is not supported.

Table 39 — SECURITY SET PASSWORD data content

Word Content

0 Control word
Bit 0 Identifier O=set User password
1=set Master password
Bits (7:1) Reserved
Bit 8 Security level 0=High
1=Maximum

Bits (15:9) Reserved

1-16 Password (32 bytes)
17 Master Password Revision Code (valid if word 0 bit 0 = 1)
18-255 Reserved

Table 40 ~'Identifier and security level bit interaction

Identiff Level Command result
er

User

High

The password supplied with the command shall be saved as the new User password
The Lock mode shall be enabled from the next power-on or hardware reset. The dev

shall then be unlocked by either the User password or the previously set Master
password.

User Maximum The password supplied with the command shall be saved as the new User password
The Lock mode shall be enabled from the next power-on or hardware reset. The devjce
shall then be unlocked by only the User password. The Master password previously get
1s still stored in the device but shall not be used to unlock the device.

Master High or This combination shall set a Master password but shall not enable or disable the Lock
maximum mode. The security level is not changed. Master password revision code set to the value

in Master Password Revision Code field.

6.47 SECURITY UNLOCK

6.47.1 Command code

F2h
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6.47.2 Feature set

Security Mode feature set.
— Mandatory when the Security Mode feature set is implemented.

6.47.3 Protocol

P1O data-out (see Clause 11).

6.47.4 Inputs
Register 7 6 5 4 3 2 1 0
TatuTes TTar
Sgctor Count na
| BA Low na
LBA Mid na
| BA High na
Device obs | na | obs | DEV | na
Lommand F2h
Devige register
DEV shall specify the selected device.
6.47.p Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
| BA Low na
LBA Mid na
| BA High na
Device obs na obs DEV na
Status BSY DRDY DF na bRa | na | na | ERR

Devige register

DEYV shall indicate the selected device.

Statuls register

BSY shall:be cleared to zero indicating command completion.
DRDY.-shall be set to one.

DF (Device Fault) shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.
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6.47.6 Error outputs

The device shall return command aborted if the command is not supported or the device is in
Frozen mode.

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na
Sector Count na

LBA Low na

LBA Mid na

UBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR

Error|register

ABRT shall be set to one if this command is not supported orcif/device is in Ffozen
mode. ABRT may be set to one if the device is not abte,to complete the action
requested by the command.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device-fault has occurred.

DRAQ shall be cleared to zero.

ERR shall be set to one if an Error registerbit is set to one.

6.47.f Prerequisites

DRDY set to one.

6.47.p Description

This pommand transfers 512 bytes of data from the host. Table 37 defines the content df this
information.
If the| Identifier bit is set to-Master and the device is in high security level, then the pasgword
supplied shall be compared with the stored Master password. If the device is in maxjmum
secutlity level then the unlock shall be rejected.
If thel| Identifier bit is\set to user then the device shall compare the supplied password with the
storefd User password.
If thel password{compare fails then the device shall return command aborted to the hostt and
decr
decrgmented for each password mismatch when SECURITY UNLOCK is issued ang the

ERAS 3 ommand halb ommand—abored F—POWEFO er—a—hardware
reset. SECURITY UNLOCK commands issued when the device is unlocked have no effect on
the unlock counter.

6.48 SERVICE
6.48.1 Command code
A2h


https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

— 244 -

6.48.2 Feature set

Overlap and Queued feature sets
Mandatory when the Overlapped feature set is implemented.

6.48.3 Protocol

PACKET or READ/WRITE DMA QUEUED (see Clause 11).

24739-1 © ISO/IEC:2009(E)

6.48.4 Inputs

Register 7 6 5 4 3 2 1 0

Sgctor Count na

| BA Low na

LBA Mid na

| BA High na
Device obs | na | obs | DEV | na na na a

Lommand A2h

Devige register

DEV shall specify the selected device.

6.48.5 Outputs

Outplits as a result of a SERVICE command are desCribed in the command description for the
command for which SERVICE is being requested.

6.48.p Prerequisites

The device shall have performed a bus refease for a previous overlap PACKET, READ

DMA

QUEUED, READ DMA QUEUED EXT,\WRITE DMA QUEUED, or WRITE DMA QUEUED EXT
command and shall have set the SERV bit to one to request the SERVICE command be

issued to continue data transfer and/or provide command status (See 6.49.21).

6.48.f Description

The $ERVICE commandiis used to provide data transfer and/or status of a command tha

previpusly bus released.

6.49 [ SET FEATURES

6.49.1 Comimand code

EFh

t was

6.49.2 Feature set

General feature set

Mandatory for all devices.
Set transfer mode subcommand is mandatory.

Enable/disable write cache subcommands are mandatory when a write cache is

implemented.

Enable/disable Media Status Notification sub commands are mandatory if the

Removable Media feature set is implemented.
All other subcommands are optional.

6.49.3 Protocol

Non-data (see Clause 11 of ISO/IEC 24739-2).
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6.49.4 Inputs

Table 41 defines the value of the subcommand in the Feature register. Some subcommands
use other registers, such as the Sector Count register to pass additional information to the
device.

Register 7 6 5 4 3 2 1 0
Features Subcommand code
Sector Count Subcommand specific
LBA Low Subcommand specific
LBA Mid Subcommand specific
LBA High Subcommand specific
Device obs | na | obs | DEV | na | na | na | na
Command EFh

Devige register
DEV shall specify the selected device.

6.49.p Normal outputs

See the subcommand descriptions.

6.49.6 Error outputs

If any subcommand input value is not supported or is{invalid, the device shall return command
aborted.

Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na a
Sector Count na

LBA Low na

LBA Mid na

LBA High na

Device obs. na obs DEV na

Status BSY DRDY DF na bpRa | na | na | ERR

Error|register
ABRT shall be set to one if this subcommand is not supported or if the value is inpalid.
ABRT may be set to one if the device is not able to complete the 3ction
requested by the command.
Devigereqister
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

6.49.7 Prerequisites

DRDY shall be set to one.
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6.49.8 Description

This command is used by the host to establish parameters that affect the execution of certain
device features. Table 41 defines these features.

At power-on, or after a hardware reset, the default settings of the functions specified by the
subcommands are vendor specific.

Table 41 — SET FEATURES register definitions

Value
(See note)
01h Enable 8-bit PIO transfer mode (CFA feature set only)
02h Enable write cache
03h Set transfer mode based on value in Sector Count register. Table 42 defines values.
04h Obsolete
05h Enable advanced power management
06h Enable Power-Up In Standby feature set.
07h Power-Up In Standby feature set device spin-up.
09h Reserved for Address offset reserved area boot method techinical report.
O0Ah Enable CFA power mode 1
10h Reserved for Serial ATA
20h Reserved for technical report
21h Reserved for technical report
31h Disable Media Status Notification
33h Obsolete
42h Enable Automatic Acoustic Management feature set
43h Set Maximum Host Interface ‘Sector Times
44h Obsolete
54h Obsolete
55h Disable read look-ahead feature
5Dh Enable release’interrupt
5Eh Enable.SERVICE interrupt
66h Disable reverting to power-on defaults
77h Qbsolete
81h Disable 8-bit PIO transfer mode (CFA feature set only)
82h Disable write cache
84h Obsolete
ool Disabteadvanced pUWel rarndagelmiernt
86h Disable Power-Up In Standby feature set.
88h Obsolete
89h Reserved for Address offset reserved area boot method technical report
8Ah Disable CFA power mode 1
90h Reserved for Serial ATA
95h Enable Media Status Notification
99h Obsolete
9Ah Obsolete
Aah Enable read look-ahead feature
Abh Obsolete
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BBh Obsolete
C2h Disable Automatic Acoustic Management feature set
CCh Enable reverting to power-on defaults
DDh Disable release interrupt
Deh Disable SERVICE interrupt
EOh Obsolete
FOh-FFh Reserved for assignment by the CompactFlash™ Association

NOTE All values not shown are reserved for future definition.

6.49.

D Enable/disable 8-bit PIO data transfer

Deviges implementing the CFA feature set shall support 8-bit PIO data transfers. Devicg
implgmenting the CFA feature set shall not support 8-bit PIO data transfersC\When 8-bi

data

6.49.

Subc
that i
shall
(See

6.49.

A ho
speci
and t
the S

ransfer is enabled the Data register is 8-bits wide using only DD7 to BDO.

10 Enable/disable write cache

bmmand codes 02h and 82h allow the host to enable or disable write cache in de

initiate the sequence to flush cache to non-volatile memory before command comp
6.14). This subcommand does not apply to commands-that have a Flush to Disk bit.

11 Set transfer mode

5t selects the transfer mechanism by Set.Transfer Mode, subcommand code 03h
fying a value in the Sector Count register. The upper 5 bits define the type of trag
he low order 3 bits encode the mode value. The host may change the selected mod
ET FEATURES command.

Table42 — Transfer mode values

s not

t P1O

vices

mplement write cache. When the subcommand disable write’ cache is issued, the device

etion

and
nsfer
es by

Mode Bits (7:3) Bits (2:0)

P10 default mode 00000b 000b
P10 default‘mode, disable IORDY 00000b 001b
P10 flow control transfer mode 00001b mode
Retired 00010b na
Multiword DMA mode 00100b mode
Ultra DMA mode 01000b mode
Reserved 10000b na
mode = transfer mode number

If a device supports this standard, and receives a SET FEATURES command with a Set
Transfer Mode parameter and a Sector Count register value of “00000000b”, the device shall
set the default PIO mode. If the value is “00000001b” and the device supports disabling of
IORDY, then the device shall set the default PIO mode and disable IORDY. A device shall
support all PIO modes below the highest mode supported, e.g., if PIO mode 1 is supported
P10 mode 0 shall be supported.
Support of IORDY is mandatory when PIO mode 3 or above is the current mode of operation.

A device shall support all Multiword DMA modes below the highest mode supported, e.g., if
Multiword DMA mode 1 is supported Multiword DMA mode 0 shall be supported.
A device shall support all Ultra DMA modes below the highest mode supported, e.g., if Ultra

DMA

mode 1 is supported Ultra DMA mode 0 shall be supported.
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If an Ultra DMA mode is enabled any previously enabled Multiword DMA mode shall be
disabled by the device. If a Multiword DMA mode is enabled any previously enabled Ultra
DMA mode shall be disabled by the device.

For systems using a cable assembly, the host shall detect that an 80-conductor cable
assembly is connecting the host with the device(s) before enabling any Ultra DMA mode
greater than 2 in the device(s) (see ISO/IEC 24739-2, Annex A).

6.49.12 Enable/disable advanced power management
Subcommand code 05h allows the host to enable Advanced Power Management. To enable

Advanced Power Management, the host writes the Sector Count register with the desired
advanced power management level and then executes a SET FEATURES command with

subcwmvxﬁmmm—m—m—m ower
consimption setting of 01h to the maximum performance level of FEh. Table 43 shows)these

valuegs.

Table 43 — Advanced power management levels

Level SectopCount value
Maximum performance FEh
Intermediate power management levels without Standby 81h-FDh
Minimum power consumption without Standby 80h
Intermediate power management levels with Standby 02h-7Fh
Minimum power consumption with Standby 01h
Reserved FFh
Reserved 00h

Devige performance may increase with incr€asing power management levels. Device power
conslimption may increase with increasing power management levels. The power
manggement levels may contain discreté bands. For example, a device may implement one
powefr management method from 80h to AOh and a higher performance, higher power
consimption method from level A4k to FEh. Advanced power management levels 80h and
highdgr do not permit the device to:spin down to save power.
Subcpmmand code 85h disables Advanced Power Management. Subcommand 85h may not
be implemented on all devices'that implement SET FEATURES subcommand 05h.

6.49.13 Enable/disable-Power-Up In Standby feature set

Subcpmmand code (O6h enables the Power-Up In Standby feature set. When this feature set
is enpbled, the dévice shall power-up into Standby mode, i.e., the device shall be ready to
receiye commands but shall not spinup (see 4.12). Having been enabled, this feature|shall
rema|n enabled through power-down, hardware reset and software rest.
Subcpmmand code 86h disables the Power-Up In Standby feature set. When this featufe set
is dispbled, the device shall power-up into Active mode. The factory default for this featufe set
shall pe disabled.

6.49.14 Enable/disable CFA power mode 1

Subcommand code 0Ah enables CFA Power Mode 1. CFA devices may consume up to 500
mA maximum average RMS current for either 3.3 V or 5 V operation in Power Mode 1. CFA
devices revert to Power Mode 1 on hardware or power-on reset. CFA devices revert to Power
Mode 1 on software reset except when Set Features disable reverting to power-on defaults is
set (see 6.17.67). Enabling CFA Power Mode 1 does not spin up rotating media devices.
Subcommand 8Ah disables CFA Power Mode 1, placing the device to CFA Power Mode 0.
CFA devices may consume up to 75 mA maximum average RMS current for 3.3 V or 100 mA
maximum average RMS current for 5 V operation in Power Mode 0.

A device in Power Mode 0 shall accept the following commands:

IDENTIFY DEVICE

SET FEATURES (function codes 0Ah and 8Ah)

STANDBY

STANDBY IMMEDIATE
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A device

- SLEEP

- CHECK POWER MODE

— EXECUTE DEVICE DIAGNOSTICS
— CFA REQUEST EXTENDED ERROR

in Power Mode 0 may accept any command that the device is capable of executing

within the Power Mode 0 current restrictions. Commands that require more current than
specified for Power Mode 0 shall be rejected with an abort error.

6.49.15 Power-Up In Standby feature set device spin-up

Subcommand code 07h shall cause a device that has powered-up into Standby to go to the
Active state (See 4.12 and Figure 4).

6.49.L6 Enable/disable Media Status Notification

Subcpmmand code 31h disables Media Status Notification and leaves the, media |n an
unlodked state. If Media Status Notification is disabled when this subcommand-is received,
the sibcommand has no effect.
Subcpmmand code 95h enables Media Status Notification and clears any.previous media lock
state| This subcommand returns the device capabilities for media eject,) media lock, preyvious
state| of Media Status Notification and the current version of Media Status Notifigation
suppérted in the LBA Mid and LBA High registers as described belows

Register 7 6 5 4 3 2 1 0

LBA Mid VER

| BA High Reserved | PEJ | LOCK | PENA
LBA Mid register

LBA

6.49.17 Enable/disable Automatic Acoustic Management

Subc
set. ]

(currently 0x00h).

High register

PENA shall be set to one if Media'Status Notification was enabled prior to the re
of this command.

LOCK shall be set to onexif’the device is capable of locking the media preve
manual ejection.

PEJ shall be set to ane\if the device has a power eject mechanism that is capa
physically ejecting the media when a MEDIA EJECT command is sent f{
device. This bit shall be set to zero if the device only unlocks the media
the devjcereceives a MEDIA EJECT command.

VER shall contain the Media Status Notification version supported by the device

ceipt
nting
ble of

o the
when

bmmand caode 42h allows the host to enable the Automatic Acoustic Management felature
[0 enabféythe Automatic Acoustic Management feature set, the host writes the Sector

FEATURES command with subcommand code 42h. The acoustic management level is

sele

edvon a scale from 01h to FEh. Table 44 shows the acoustic management level val

ies.

Coui register with the requested automatic acoustic management level and executes g SET

Enabling or disabling of the Automatic Acoustic Management feature set, and the current
automatic acoustic management level setting shall be preserved by the device across all
forms of reset, i.e., power-on, hardware and software resets.

Table 44 — Automatic acoustic management levels

Level Sector Count value
Reserved FFh
Maximum performance FEh
Intermediate acoustic management levels 81h-FDh
Minimum acoustic emanation level 80h
Retired 01h-7Fh
Vendor specific 00h
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Device performance may increase with increasing acoustic management levels. Device power
consumption may decrease with decreasing acoustic management levels. The acoustic
management levels may contain discrete bands. For example, a device may implement one
acoustic management method from 80h to BFh and a higher performance, higher acoustic
management method from level COh to FEh.

Upon successful completion of this SET FEATURES subcommand, IDENTIFY DEVICE or
IDENTIFY PACKET DEVICE data word 94, bits (7:0) shall be updated by the device. If the
command is aborted by the device, the previous automatic acoustic management state shall
be retained.

Subcommand code C2h disables the Automatic Acoustic Management feature set. Devices
that d i i ment
subcpmmand C2h. If device successfully completes execution of this subcommand, the
acoustic behavior of the device shall be vendor-specific, and the device shall return:zefos in
bits (]7:0) of word 94 and bit 9 of word 86 of the IDENTIFY DEVICE or IDENTIFY."PACKET

Upon| completion of SET FEATURES subcommands 42h and C2h, the device may update
word$ 96 to 97 and word 104 in IDENTIFY DEVICE or IDENTIFY PACKET DEVICE| data
, and the contents of the Stream Performance Parameters Log injthe READ LOG EXT

6.49.18 Set maximum Host Interface Sector Times

Subcpmmand code 43h allows the host to inform the device of a-host interface rate limitation.
This |[nformation shall be used by the device to meet the Command Completion Time Linjits of
the gommands of the streaming feature set. To inform the device of a host interfacqg rate
limitation, the host writes the LSB and MSB value offits Typical PIO Host Interface Sector
Time|to the Sector Count and LBA Low registers and writes the LSB and MSB value [of its
Typidal DMA Host Interface Sector Time to the LBA*Mid and LBA High registers. The Typical
Host Interface Sector Times have the same units.as IDENTITY DEVICE data word 96 for| DMA
and yord 104 for PIO. A value of zero indicates that the host interface shall be capable of
transferring data at the maximum rate allowed by the selected transfer mode. The Typicgl PIO
Moddg Host Interface Sector Time includes.the host’s interrupt service time.
Upon| completion of SET FEATURES:..subcommand 43h, the device may adjust IDENTIFY
DEVICE data words 96 to 97 and the~contents of the Stream Performance Parameters |og in
the READ LOG EXT command to allew for the specified host interface sector time.

Register 7 6 5 4 3 2 1
Sqctor Count Typical PIO Mode Host Interface Sector Time (7:0)

| BA Low Typical PIO Mode Host Interface Sector Time (15:8)

| BA Mid Typical DMA Mode Host Interface Sector Time (7:0)

BA High Typical DMA Mode Host Interface Sector Time (15:8)

6.49.19, Enable/disable read look-ahead

Subc ' fsable
read look-ahead. Error recovery performed by the device is vendor specific.

6.49.20 Enable/disable release interrupt

Subcommand codes 5Dh and DDh allow a host to enable or disable the asserting of Interrupt
Pending when a device releases the bus for an overlapped PACKET command.

6.49.21 Enable/disable SERVICE interrupt

Subcommand codes 5Eh and DEh allow a host to enable or disable the asserting of an
Interrupt Pending when DRQ is set to one in response to a SERVICE command.
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6.49.22 Enable/disable reverting to defaults

Subcommand codes CCh and 66h allow the host to enable or disable the device from
reverting to power-on default values. A setting of 66h allows settings that may have been
modified since power-on to remain at the same setting after a software reset.

6.50 SET MAX
6.50.1 General

Individual SET MAX commands are identified by the value placed in the Features register.
Table45 shows these Features register values

Table 45 — SET MAX Features register values

Value Command
00h Obsolete
01h SET MAX SET PASSWORD
02h SET MAX LOCK
03h SET MAX UNLOEK
04h SET MAX FREEZE)LOCK
05h-FFh Reserved

6.50.2 SET MAX ADDRESS
6.50.2.1 Command code
Foh (see 6.50.2.7).

6.50.2.2 Feature set

Host [Protected Area feature set.
— Mandatory when theHost Protected Area feature set is implemented.
— Use prohibited when'‘the Removable feature set is implemented.

6.50.2.3 Protocol

Non-glata (see Clause\i1).

6.50.2.4 Inputs

Register 7 6 5 4 3 2 1 0
Features na

Seetor-Count na — v
LBA Low SET MAX LBA (7:0)
LBA Mid SET MAX LBA (15:8)
LBA High SET MAX LBA (23:16)

Device obs | LBA | obs | DEV | SET MAX LBA (27:24)

Command F9h

Sector Count
V V (Value volatile). If bit 0 is set to one, the device shall preserve the maximum
values over power-up or hardware reset. If bit 0 is cleared to zero, the device shall
revert to the most recent non-volatile maximum address value setting over power-up
or hardware reset.

LBA Low
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contains LBA bits (7:0) value to be set.
LBA Mid
contains LBA bits (15:8) value to be set.
LBA High
contains the LBA bits (23:16) value to be set.
Device
the LBA bit shall be set to one to specify the address is an LBA.
DEV shall specify the selected device.
Bits (3:0) contain the LBA bits (27:24) value to be set.

6.50.2.5 Normal outputs

Register + 6 5 4 3 2 4 9
Error na
Se¢tor Count na
LBA Low LBA (7:0)
UBA Mid LBA (15:8)
LBA High LBA (23:16)
Device obs na obs DEV LBA (27:24)
Status BSY DRDY DF na DRQ na na ERR
LBA Low
LBA bits (7:0) set on the device.
LBA Mid
LBA bits (15:8) set on the device.
LBA High

LBA bits (23:16) set on device.

Devige

DEV shall indicate the selected device.

LBA bits (27:24) set on the device.

Statuls register

BSY shall be cleared to zero-indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be*cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.

6.50.2.6 Error outputs

If thig command is . not supported, the maximum value to be set exceeds the capacity ¢f the
device, a host protected area has been established by a SET MAX ADDRESS EXT command,
or the device(is/in the Set_Max_Locked or Set_Max_Frozen state, then the device shall feturn
command_aborted.

Rpgister 7 6 5 4 3 2 1 q

Error na na na IDNF na ABRT na na
Sector Count na

LBA Low na

LBA Mid na

LBA High na
Device obs na obs DEV na
Status BSY DRDY na na na na na ERR

Error register
ABRT shall be set to one if this command is not supported, maximum value requested
exceeds the device capacity, a host protected area has been estabished by a
SET MAX ADDRESS EXT command, the device is in the Set Max_Locked or
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Set_Max_Frozen state or the command is not immediately preceded by a READ
NATIVE MAX ADDRESS command. ABRT may be set to one if the device is not

able to complete the action requested by the command.
IDNF shall be set to one if the command was the second non-volatile SET
ADDRESS command after power-on or hardware reset.

Device register

DEV shall indicate the selected device.

Status register

6.50.
DRD

precq

6.50.

After
great

an |ID

If the
100 t

Hosts
comnpand after a power-on or hardware reset. Devices should report an IDNF error upon recei
secof
The ¢

SET
After

all IDENTIFY DEVICE data words shall comply with 4.2.2 and the content of words 61

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
ERR shall be set to one if an Error register bit is set to one.

MAX

27 PTGTGQUISIEGS

de a SET MAX ADDRESS command.
.8 Description

er than specified by the successful SET MAX ADDRESS command ‘shall be rejected

48-bit Address feature set is supported, the value placed in-IBENTIFY DEVICE data
b 103 shall be the same as the value placed in words 60 {0'61.

d non-volatile SET MAX ADDRESS command aftena‘power-on or hardware reset.

MAX ADDRESS command fails.

Y set to one. A successful READ NATIVE MAX ADDRESS command shall imamedjately

successful command completion, all read and write access attempts to addrg¢sses

with

NF error. IDENTIFY DEVICE data words 60 to 61 shall reflect.thé maximum address set
with fhis command.

vords

shall not issue more than one non-volatile SET MAX ADDRESS or SET MAX ADDRESS EXT

ing a

ontents of IDENTIFY DEVICE data words and.the max address shall not be changdd if a

a successful SET MAX ADDRESS command using a new maximum LBA the content of

to 60

shall|be equal to the new Maximum LBA #41.
6.50.3 SET MAX SET PASSWORD
6.50.3.1 Command code
F9h with the content of the Reatures register equal to 01h.
6.50.3.2 Feature set
Host |Protected Area feature set.
— Mandatory when the Host Protected Area feature set security extension$ are
implemented.
— _Use’/prohibited when the Removable feature set is implemented.

6.50.B.3 \Protocol
P10 data-out{(see Ctause t1):
6.50.3.4 Inputs

Register 7 6 5 4 3 2 1 0

Features 01h

Sector Count na

LBA Low na

LBA Mid na

LBA High na

Device obs | na | obs | DEV | na
Command F9h
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Device
DEV shall specify the selected device.

6.50.3.5 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na

LBA Low na

LBA Mid na

BA High na

Device obs na obs DEV na

Status BSY DRDY DF na bRa | na | nd| ERR

Devige

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion!
DRDY shall be set to one.

DF (Device Fault) shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.

6.50.3.6 Error outputs

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na
Seftor Count na

IBA Low na

L BA Mid na

4BA High na

Device obs na obs DEV na
Status BSY DRDY na na na | na | na | ERR

Error|register
ABRT shall be set to one if this command is not supported or the device is ip the
SetoMax_Locked or Set_Max_Frozen state. ABRT may be set to one |f the
device is not able to complete the action requested by the command.
Devige register
DEV shall indicate the selected device.
Statuls\register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
ERR shall be set to one if an Error register bit is set to one.

6.50.3.7 Prerequisites

DRDY set to one. This command shall not be immediately preceded by a READ NATIVE MAX
ADDRESS command. If this command is immediately preceded by a READ NATIVE MAX
ADDRESS command, it shall be interpreted as a SET MAX ADDRESS command.

6.50.3.8 Description

This command requests a transfer of a single sector of data from the host. Table 46 defines
the content of this sector of information. The password is retained by the device until the next
power cycle. When the device accepts this command the device is in Set_Max_Unlocked
state.
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6.50.4 SET MAX LOCK

6.50.4.1 Command code

— 255 —

Table 46 — SET MAX SET PASSWORD data content

Word Content

0 Reserved
1-16 Password (32 bytes)

17-255 Reserved

F9h with the content of the Features register equal to 02h.

6.50.4.2 Feature set
Host |Protected Area feature set.

Non-glata (see Clause 11).

6.50.|4.4 Inputs

— Mandatory when the Host Protected Area feature set security extension
implemented.

— Use prohibited when the Removable feature set is implemented.
6.50.4.3 Protocol

kegister

Features

02h

Sector Count

na

| BA Low

na

| BA Mid

na

IIBA High

na

Device

obs

obs

|DEV|

na

Jommand

F9h

p are

Devige
DEV shall specify the selected device.

6.50.4.5 Normal‘outputs

Register 7 6 5 4 3 2 1 0

Erroc na

Sdetor Count na

LBA low na
LBA Mid na
LBA High na

Device obs na obs DEV na

DRDY DF na

Status BSY DRQ | na | na | ERR

Device
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
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DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.50.4.6 Error outputs

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na
Sector Count na

LBA Low na

LBA Mid na

leBAH gk Frer
Device obs na obs DEV na
Status BSY DRDY na na na | na | na | ERR

Error|register

Deviq

Statu

ABRT shall be set to one if this command is not supported or the device is not |n the

Set_Max_Locked state. ABRT may be set to one if the"device is not al
complete the action requested by the command.

6.50.

DRD
ADD
ADD

6.50.

The

command is completed any other SET MAX commands except SET MAX UNLOCK and

MAX

powelr cycle or command completion without error of a SET MAX UNLOCK or SET

FREH

6.50.
6.50.

F9h

e register
DEV shall indicate the selected device.
S register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
ERR shall be set to one if an Error register bit is\Set to one.
.7 Prerequisites

set to one. This command shall not be immediately preceded by a READ NATIVE
ESS command. If this command is imMmediately preceded by a READ NATIVE
ESS command, it shall be interpreted as a SET MAX ADDRESS command.

.8 Description
SET MAX LOCK command- sets the device into Set Max_Locked state. Aftes
FREEZE LOCK shall be/command aborted. The device shall remain in this state u
tZE LOCK command.

5 SET MAX.UNLOCK

5.1 Command code

vith the content of the Features register equal to 03h.

6.50.5.2 Feature set

Host

6.50.

Protected Area feature set.

le to

MAX
MAX

this
SET
ntil a
MAX

— Mandatory when the Host Protected Area feature set security extensions are

implemented.
— Use prohibited when the Removable feature set is implemented.

5.3 Protocol

P1O data-out (see Clause 11).


https://iecnorm.com/api/?name=f1ba187766e12997e518ba5183a0f680

24739-1 © ISO/IEC:2009(E) - 257 -

6.50.5.4 Inputs

Register 7 6 5 4 3 2 1 0
Features 03h
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs | na | obs | DEV | na
ommand F9h
Devige
DEV shall specify the selected device.
6.50.5.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sgctor Count na
| BA Low na
LBA Mid na
L BA High na
Device obs na obs DEV. na
Status BSY DRDY DF na DRQ na na FRR
Devige

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero_ indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be‘cleared to zero.

DRQ shall be cleared-to zero.

ERR shall be clearedto zero.

6.50.5.6 Error outputs

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na
Sgctor Count na

| BA Low na

LBA"Mid na

LBA High na
Device obs na obs DEV na
Status BSY DRDY na na na na na ERR

Error register
ABRT shall be set to one if this command is not supported or the device is not in the

Set_Max_Locked state. ABRT may be set to one if the device is not able to
complete the action requested by the command.
Device register
DEV shall indicate the selected device.

Status register
BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.
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ERR shall be set to one if an Error register bit is set to one.

6.50.5.7 Prerequisites

DRDY set to one. This command shall not be immediately preceded by a READ NATIVE MAX
ADDRESS command. If this command is immediately preceded by a READ NATIVE MAX
ADDRESS command, it shall be interpreted as a SET MAX ADDRESS command.

6.50.5.8 Description

This command requests a transfer of a single sector of data from the host. Table 46 defines
the content of this sector of information.
The password supplied in the sector of data transferred shall be compared with the stored

SET
If the
the u
a va

UNL(

MAX
If th

Set |

6.50.
6.50.
Foh

6.50.

MAX password.

hlock counter. On the acceptance of the SET MAX LOCK command, this counter is
ue of five and shall be decremented for each password mismatch whem'SET

UNLOCK command shall return command aborted until a power cycle.

Max_Unlocked state and all SET MAX commands shall be accepted,
b SET MAX FREEZE LOCK

.1 Command code

vith the content of the Features register equal to 04h.

.2 Feature set

password compare fails, then the device shall return command aborted and deecsgment

et to
MAX

DCK is issued and the device is locked. When this counter reaches zero,then thel SET

e password compare matches, then the device shall make aA transition tq the

Host |Protected Area feature set.
— Mandatory when the Host Protected\Area feature set security extension$ are
implemented.
— Use prohibited when the Removable feature set is implemented.
6.50.6.3 Protocol
Non-gata (see Clause 11).
6.50.6.4 Inputs
Register 7 6 5 4 3 2 1 0
Features 04h
Sector Count na
| BA Low na
LBA Mid na
| BA High na
Device obs na obs DEV na
Comrhand F9h
Device
DEV shall specify the selected device.
6.50.6.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR
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Device

Statu

DEV shall indicate the selected device.
s register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.50.6.6 Error outputs

Registert 7 6 5 4 3 2 4
Error na na na na na ABRT na nia
Sqctor Count na
| BA Low na
| BA Mid na
BA High na
Device obs na obs DEV na
Status BSY DRDY na na na | na | na | ERR
Error|register
ABRT shall be set to one if this command is not.supported or the device is ip the
Set_Max_Unlocked state. ABRT may be-Set to one if the device is not able to
complete the action requested by the Command.
Devige register
DEV shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
ERR shall be set to one if an Errofr register bit is set to one.
6.50.6.7 Prerequisites
DRDY set to one. A SET MAX SET PASSWORD command shall previously have |been

succgssfully completed. This) command shall not be immediately preceded by a H

NATIVE MAX ADDRESS, command. If this command is immediately preceded by a H
NATIVE MAX ADDRESS command, it shall be interpreted as a SET MAX ADDH
command.

6.50.5.8 Desctiption

The

SET, MAX FREEZE LOCK command sets the device to Set_ Max_Frozen state.

comrTand completion any subsequent SET MAX commands shall be command aborted.

READ
READ
RESS

After

Commands disabled by SET MAX FREEZE LOCK are:

6.51
6.51.

37h

- SET MAX ADDRESS

- SET MAX SET PASSWORD
- SET MAX LOCK

- SET MAX UNLOCK

SET MAX ADDRESS EXT

1 Command code
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2 Feature set

Protected Area feature set and 48-bit Address feature set.
— Mandatory when the Host Protected Area feature set and the 48-bit Ad
feature set are implemented.
— Use prohibited when the Removable Media feature set is implemented.
— Use prohibited when PACKET Command feature set is implemented.

6.51.3 Protocol

Non-data (see Clause 11).

09(E)

dress

6.51.4—inputs
Register 7 6 5 4 3 2 1 0
Features Current Reserved
Previous Reserved
Segtor Count Current Reserved \Y
Previous Reserved
LBA Low Current SET MAX LBA (7:09)
Previous SET MAX LBA (34:24)
LBA Mid Current SET MAX LBA(15:8)
Previous SET MAXLBA (39:32)
LBA High Current SET-MAX LBA (23:16)
Previous SET MAX LBA (47:40)
Device obs | LBA | obs | DEV | Reserved
Command 37h
NOTE The value indicated as Current is the valug most recently written to the register. The value indicated as
Previous is the value that was in the register before the most recent write to the register.

Sectd

LBA

LBA

LBA

LBA

r Count Current
V V (Value volatile). If pit 0 is set to one, the device shall preserve the max

values over power-up or hardware reset. If bit 0 is cleared to zero, the d
shall revert to the most recent non-volatile maximum address value setting
power-up«or-hardware reset.

L ow Current

SET MAX LBA(7:0).

L ow Previous

SET MAX-LBA (31:24).

Mid Current

SET"MAX LBA (15:8).

Mid Previous

mum
evice
over

SET MAX-LBA(39:32)
AL

LBA High Current

SET MAX LBA (23:16).

LBA High Previous

SET MAX LBA (47:40).

Device

the LBA bit shall be set to one to specify the address is an LBA.
DEV shall specify the selected device.
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6.51.5 Normal outputs

Register 7 6 5 4 3 2 1

Error na

Sector Count HOB =0 Reserved

HOB =1 Reserved

LBA Low HOB =0 SET MAX LBA (7:0)

HOB =1 SET MAX LBA (31:24)

LBA Mid HOB =0 SET MAX LBA (15:8)

HOB—+ SETMAXTBAT3932)

LBA High HOB = 0 SET MAX LBA (23:16)

HOB =1 SET MAX LBA (47:40)

Device obs na obs DEV Reserved

Status BSY DRDY DF na DRQ | na | na | E

RR

NOT
to ze|
one.

1

HOB = 0 indicates the value read by the host when the HOB bit of the Device Control register is cle
0. HOB = 1 Indicates the value read by the host when the HOB bit of the Deyice Control register is

red
t to

LBA

LBA

LBA

Devid

Statu

L ow
LBA (7:0) of the address of the SET MAX ADDRESS EXT when read with Dvice

Control register HOB bit cleared to zero.

LBA (31:24) of the address of the SET MAX ADDRESS EXT when read with Device

Control register HOB bit set to one.

Mid

LBA (15:8) of the address of the SET MAX ADDRESS EXT when read with D
Control register HOB bit cleareddo zero.

levice

LBA (39:32) of the address of the, SET MAX ADDRESS EXT when read with Device

Control register HOB bit setito one.

High
LBA (23:16) of the addressf the SET MAX ADDRESS EXT when read with Device

6.51.

Control register HOB 'bit cleared to zero.

LBA (47:40) of the address of the SET MAX ADDRESS EXT when read with Device

Control registér HOB bit set to one.

e register

DEV shall indicate . the selected device.

S register

BSY shall be-cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be cleared to zero.

DRQ:shall be cleared to zero.

ERR'shall be cleared to zero.

b “\Error outputs

If this command is not supported, the maximum value to be set exceeds the capacity of the
device, a host protected area has been established by a SET MAX ADDRESS command, the
command is not immediately preceded by a READ NATIVE MAX ADDRESS EXT command, or
the device is in the Set_Max_Locked or Set Max_Frozen state, then the device shall return
command aborted.
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Register 7 6 5 4 3 2 1 0
Error na na na IDNF na ABRT na obs
Sector Count HOB =0 Reserved
HOB =1 Reserved
LBA Low HOB =0 Reserved
HOB =1 Reserved
LBA Mid HOB =0 Reserved
HOB =1 Reserved
LBA—+High HOB—=-6 Reservett
HOB =1 Reserved
Device obs na obs DEV Reserved
Status BSY DRDY na na na | na | na | ERR
NOTE HOB = 0 indicates the value read by the host when the HOB bit of the Device Control-register is clepred
to zefo. HOB = 1 Indicates the value read by the host when the HOB bit of the Device_Cantrol register is spt to
one.
Error|register

ABRT shall be set to one if this command is not supported, maximum value requgested
exceeds the device capacity, a host protected“area has been established by a
SET MAX ADDRESS command, or the command is not immediately pregeded
by a READ NATIVE MAX ADDRESS EXT\¢ommand. ABRT may be set to pne if
the device is not able to complete the action requested by the command.

IDNF shall be set to one if the command ‘was the second non-volatile SET [MAX
ADDRESS or SET MAX ADDRESS)EXT command after power-on or hardqware
reset.

Devige register
DEV shall indicate the selected device.
Statuls register

BSY shall be cleared to zero_indicating command completion.

DRDY shall be set to one.

DF (Device Fault) shall betset to one if a device fault has occurred.

DRQ shall be cleared-ta zero.

ERR shall be set to.one if an Error register bit is set to one.

6.51.f Prerequisites

DRDY set to one.: A successful READ NATIVE MAX ADDRESS EXT command |shall
immediately prééede a SET MAX ADDRESS EXT command.

6.51.B Description

After| suecessful command completion, all read and write access attempts to addrgsses

greater than specified by the successful SET MAX ADDRESS EXT command shall be rejected
with an IDNF error.
Hosts shall not issue more than one non-volatile SET MAX ADDRESS or SET MAX ADDRESS
EXT command after a power-on or hardware reset. Devices shall report an IDNF error upon
receiving a second non-volatiie SET MAX ADDRESS EXT command after a power-on or
hardware reset.
The contents of IDENTIFY DEVICE data words and the max address shall not be changed if a
SET MAX ADDRESS EXT command fails.
After a successful SET MAX ADDRESS EXT command using a new maximum LBA the
content of all IDENTIFY DEVICE data words shall comply with 6.2.1.

6.52

SET MULTIPLE MODE

6.52.1 Command code

C6h
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6.52.2 Feature set
General feature set

— Mandatory for devices not implementing the PACKET Command feature set.
— Use prohibited for devices implementing the PACKET Command feature set.

6.52.3 Protocol

Non-data (see Clause 11).

6.52.4 Inputs

If the content of the Sector Count register is not zero, then the Sector Count register contains

the fumber of seciors per block for the device to be used on all following READ/WRITE
MULTIPLE commands. The content of the Sector Count register shall be less than oreqpal to
the vjalue in bits (7:0) in word 47 in the IDENTIFY DEVICE data. The host sheuld sgt the

contgnt of the Sector Count register to 1, 2, 4, 8, 16, 32, 64 or 128.

If the content of the Sector Count register is zero and the SET MULFHPLE command
completes without error, then the device shall respond to any subsequent'READ MULTIPLE
or WRITE MULTIPLE command with command aborted until a subsequent successfull SET

MULTIPLE command completion where the Sector Count register is not'set to zero.

Register 7 6 5 4 3 2 1
Features na
Sdctor Count Sectors per block
L BA Low na
| BA Mid na
BA High na
Device obs | na | obs | DEV | na
Gommand C6h

Devige register
DEV shall specify the selected device.

6.52.p Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Seftor Count na

UBA Low na

BA Mid na

UBA High na

Device obS ma obs DEV ma

Status BSY DRDY DF na DR | na | na | ERR

Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.52.6 Error outputs

If a block count is not supported, the device shall return command aborted.
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Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na
Sector Count na

LBA Low na

LBA Mid na

LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR

Error|register

ABRT shall be set to one if the block count is not supported. ABRT may belset tp one
if the device is not able to complete the action requested by the command.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has ocCcurred.

DRQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is set totone.

6.52.f Prerequisites

DRDY set to one.

6.52.B Description

This [command establishes the block count-for READ MULTIPLE, READ MULTIPLE |EXT,
WRITE MULTIPLE and WRITE MULTIPLE EXT commands.
Deviges shall support the block size speegified in the IDENTIFY DEVICE parameter word 47,
bits (f:0), and may also support smallerwalues.

Upon| receipt of the command, thexdeévice checks the Sector Count register. If the contg¢nt of
the Sector Count register is not zero, the Sector Count register contains a valid value and the
block| count is supported, ,jhen the value in the Sector Count register is used for all
subs¢quent READ MULTIPLE, READ MULTIPLE EXT, WRITE MULTIPLE and WRITE
MULTIPLE EXT commands ‘and their execution is enabled. If the content of the Sector Count
regisfer is zero, the device may:

1) disable multiple mode and respond with command aborted to all subsequent READ
MULTIRLE, READ MULTIPLE EXT, WRITE MULTIPLE and WRITE MULTIPLE
EXT<commands;

2) respond with command aborted to the SET MULTIPLE MODE command;

3) retain the previous multiple mode settings.

After|assuccessful SET MULTIPLE command the device shall report the valid value set by that
command in bits (7:0) in word 59 in the IDENTIFY DEVICE data.

After a power-on or hardware reset, if bit 8 is set to one and bits (7:0) are cleared to zero in
word 59 of the IDENTIFY DEVICE data, a SET MULTIPLE command is required before
issuing a READ MULTIPLE, READ MULTIPLE EXT, WRITE MULTIPLE or WRITE MULTIPLE
EXT command. If bit 8 is set to one and bits (7:0) are not cleared to zero, a SET MULTIPLE
command may be issue to change the multiple value required before issuing a READ
MULTIPLE, READ MULTIPLE EXT, WRITE MULTIPLE or WRITE MULTIPLE EXT command.

6.53 SLEEP

6.53.1 Command code
E6h
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6.53.2 Feature set

Power Management feature set.

— This command is mandatory for devices not implementing the PACKET Command
feature set.

— Power Management feature set is mandatory when power management is not
implemented by the PACKET command set implemented by the device.

— This command is mandatory when the Power Management feature set is
implemented.

6.53.3 Protocol

Non-flata (see Clause 17).

6.53.4 Inputs
Register 7 6 5 4 3 2 1
Features na
Sqctor Count na
| BA Low na
| BA Mid na
BA High na
Device obs | na | obs | DEV | na
Gommand E6h

Devige register
DEV shall specify the selected device.

6.53.p Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sqctor Count na

| BA Low na

LBA Mid na

| BA High na

Device obs na obs DEV na

Status BSY DRDY DF na bRa | na | na | ERR

Devige register
DEY shall indicate the selected device.
Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.
ERR shall be cleared to zero.
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6.53.6 Error outputs

The device shall return command aborted if the device does not support the Power
Management feature set.
Register 7 6 5 4 3 2 1 0
Error na na na na na ABRT na na
Sector Count na
LBA Low na
I.BA_Mid na
UBA High na
Device obs na obs DEV na
Status BSY DRDY DF na bRQ | na | na| ERR
Error|register

Devid

Statu

6.53.
DRD

6.53.

This
This
clear
clear
devic
bit in
4). T
Sleey
Beca
a dey

feature set. ABRT may be set to one if the device is 'not able to complefe
action requested by the command.

e register

DEV shall indicate the selected device.

S register

BSY shall be cleared to zero indicating command ,completion.

DRDY shall be set to one.

DF (Device Fault) shall be set to one if a device fault has occurred.

DRAQ shall be cleared to zero.

ERR shall be set to one if an Error register'bit is set to one.

/ Prerequisites

set to one.

B Description

command is the only way.to’cause the device to enter Sleep mode.

ABRT shall be set to one if the device does not support the Power Managgment

the

command shall cause the' device to set the BSY bit to one, prepare to enter Sleep mode,

the Interrupt Pending and allow the device to enter Sleep mode. In Sleep mode,

ne host shallhot attempt to access the Command Block registers while the device
mode.

the BSY bit to zerowand assert INTRQ. The host shall read the Status register in order to

the

e shall only respond to the assertion of the RESET- signal and the writing of the $RST
the Device Gontrol register and shall release the device driven signal lines (see Higure

is in

se some host systems may not read the Status register and clear the Interrupt Pending,
ice may release INTRQ and enter Sleep mode after a vendor-specific time period ¢f not
less fhan2 s.

The only way to recover from Sleep mode is with a software reset, a hardware reset or a

DEVICE RESET command.

A device shall not power-on in Sleep mode nor remain in Sleep mode following a reset
sequence.

6.54 SMART

6.54.1 General

Individual SMART commands are identified by the value placed in the Feature register. Table
47 shows these Feature register values.
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Table 47 — SMART Feature register values

Value Command
00h-CFh Reserved
DOh SMART READ DATA
D1h Obsolete
D2h SMART ENABLE/DISABLE ATTRIBUTE AUTOSAVE
D3h Obsolete
D4h SMART EXECUTE OFF-LINE IMMEDIATE
D5h SMART READ LOG
D6h SMART WRITE LOG
D7h Obsolete
D8h SMART ENABLE OPERATIONS
D9h SMART DISABLE OPERATIONS
DAh SMART RETURN STATUS
DBh Obsolete
DCh-DFh Reserved
EOh-FFh Vendor specific

2.1 Command code

P SMART DISABLE OPERATIONS

vith a Feature register value of D9h.

6.54..2 Feature set

SMA

RT feature set.

6.54.2.3 Protocol

Non-

6.54.2.4 Inputs

jata (see Clause\N).

Mandatory when the SMART-feature set is implemented.
Use prohibited when the(PACKET Command feature set is implemented.

The Fkeatures register shall be set to D9h. The LBA Mid register shall be set to 4Fh. Thg LBA
High registershall be set to C2h.

Register 7 6 5 4 3 2 1

Features D9h

Sector Count na

LBA Low na

LBA Mid 4Fh

LBA High C2h

Device obs na obs DEV na na na na
Command BOh

Device register
DEV shall specify the selected device.
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6.54.2.5 Normal outputs

Register 7 6 5 4 3 2 1 0
Error na
Sector Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.

DF (Device Fault) shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.

6.54.2.6 Error outputs

If the| device does not support this command, if SMART,is(not enabled, or if the values in the
Features, LBA Mid or LBA High registers are invalid, the{device shall return command aborted.

Register 7 6 5 4 3 2 1 (

Error na na na na na ABRT na np
Se¢tor Count na

4BA Low na

IBA Mid na

LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR

Error|register
ABRT shall be’set to one if this command is not supported, if SMART is not enabled or
if-input register values are invalid. ABRT may be set to one if the device |s not
able to complete the action requested by the command.
Devige register
DEV'shall indicate the selected device.
Statuls\régister
—BSY-shattbectearedto zeroindicating commandcomptetiom:
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault has occurred.
DRAQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set to one.

6.54.2.7 Prerequisites

DRDY set to one. SMART enabled.

6.54.2.8 Description

This command disables all SMART capabilities within the device including any and all timer
and event count functions related exclusively to this feature. After command acceptance the
device shall disable all SMART operations. SMART data shall no longer be monitored or
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saved by the device. The state of SMART, either enabled or disabled, shall be preserved by
the device across power cycles.

After receipt of this command by the device, all other SMART commands including SMART
DISABLE OPERATIONS commands, with the exception of SMART ENABLE OPERATIONS,
are disabled and invalid and shall be command aborted by the device.

6.54.3 SMART ENABLE/DISABLE ATTRIBUTE AUTOSAVE
6.54.3.1 Command code

BOh with a Feature register value of D2h.

6.54.8.2 Feature set

SMART feature set.
— Mandatory when the SMART feature set is implemented.
— Use prohibited when the PACKET Command feature set is implemented.

6.54.3.3 Protocol

Non-glata (see Clause 11 of ISO/IEC 24739-2).

6.54.8.4 Inputs

The KFeatures register shall be set to D2h. The LBA Mid register shall be set to 4Fh. Thg LBA
High |register shall be set to C2h. The Sector Count register shall be set to 00h to disable
attribpte autosave and a value of F1h shall be set to enable attribute autosave.

Register 7 6 5 4 3 2 1 0
ffeatures D2h
Seftor Count 00h or F1h
IBA Low na
| BA Mid 4Fh
LUBA High C2h
Device obs na obs DEV na na na na
Jommand BOh

Devige register
DEV shall specify the selected device.

6.54.3.5 Normal-outputs

Register 7 6 5 4 3 2 1 0
Efror na
SectorCournt T
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na na na na
Status BSY DRDY DF na DRQ na na ERR

Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be cleared to zero.
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DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.54.3.6 Error outputs

If the device does not support this command, if SMART is disabled, or if the values in the
Features, LBA Mid or LBA High registers are invalid, the device shall return command aborted.

Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na
Sector Count na

LBA Low na

LBA Mid na

LBA High na
Pevice obs na obs DEV na
Btatus BSY DRDY DF na DRQ na na ERR

Error|register

ABRT shall be set to one if this command is not supported,if SMART is disabled or if
the input register values are invalid. ABRT may bé set to one if the device |s not
able to complete the action requested by the cemmand.

Devige register

DEV shall indicate the selected device.

Statuls register

BSY shall be cleared to zero indicating command completion.

DRDY shall be set to one.

DF (Device Fault) shall be set to one if a'device fault has occurred.

DRAQ shall be cleared to zero.

ERR shall be set to one if an Error register bit is set to one.

6.54.B.7 Prerequisites
DRDY set to one. SMART enabled.
6.54.3.8 Description

This command enables and disables the optional attribute autosave feature of the device.
This command may either-allow the device, after some vendor specified event, to save the
device updated attributesvalues to non-volatile memory; or this command may causg the
autodave feature to be_disabled. The state of the attribute autosave feature (either enabled or
disabled) shall be preserved by the device across power cycles.
e of zero.Wwritten by the host into the device’s Sector Count register before issuing this
command shallcause this feature to be disabled. Disabling this feature does not preclude the
from*saving SMART data to non-volatile memory during some other normal opefation
such Jas dusing a power-on or power-off sequence or during an error recovery sequence.
A valué<f F1h written by the host into the device’s Sector Count register before issuing this
com i ; f f other
non-zero value written by the host into this register before issuing this command may differ
from device to device. The meaning of any non-zero value written to this register at this time
shall be preserved by the device across power cycles.

If this command is not supported by the device, the device shall return command aborted
upon receipt from the host.

During execution of the autosave routine the device shall not set BSY to one nor clear DRDY
to zero. If the device receives a command from the host while executing the autosave routine
the device shall begin processing the command within two seconds.

6.54.4 SMART ENABLE OPERATIONS

6.54.4.1 Command code

BOh with a Feature register value of D8h.
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6.54.4.2 Feature set

SMART feature set.
— Mandatory when the SMART feature set is implemented.
— Use prohibited when the PACKET Command feature set is implemented.

6.54.4.3 Protocol

Non-data (see Clause 11 of ISO/IEC 24739-2).

6.54.4.4 Inputs

The Features-registersh be-se y LBA
High fegister shall be set to C2h.
Register 7 6 5 4 3 2 1 0
Features D8h
Sector Count na
| BA Low na
LBA Mid 4Fh
| BA High C2h
Device obs | na | obs | DEV | na
Command BOh
Devige register
DEV shall specify the selected device.
6.54.4.5 Normal outputs
Register 7 6 5 4 3 2 1 0
Error na
S¢ctor Count na
| BA Low na
LBA Mid na
| BA High na
Device obs na obs DEV na
Status BSY DRDY DF na bR | na | na | ERR
Devige register
DEM\-shall indicate the selected device.
Status register
BS8Y shall be cleared to zero indicating command completion.

DRDY shall be set to one.

DF (Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.

ERR shall be cleared to zero.

6.54.4.6 Error outputs

If the device does not support this command or if the values in the Features, LBA Mid or LBA
High registers are invalid, the device shall return command aborted.
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Register 7 6 5 4 3 2 1 0

Error na na na na na ABRT na na

Sector Count na

LBA Low na

LBA Mid na

L

BA High na

Device obs na obs DEV na

Status BSY DRDY DF na DRQ na na ERR

Error

Devid

Statu

register
ABRT shall be set to one if this command is not supported or if the input-re
values are invalid. ABRT may be set to one if the device is not able to con
the action requested by the command.
e register
DEV shall indicate the selected device.
S register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one.
DF (Device Fault) shall be set to one if a device fault hags occurred.
DRAQ shall be cleared to zero.
ERR shall be set to one if an Error register bit is set‘to 'one.

6.54.14.7 Prerequisites

DRD

set to one.

6.54.14.8 Description

This
this
SMA
Once
affec

6.54.
6.54.
BOh

6.54.
SMA

6.54.

command enables access to all SMART capabilities within the device. Prior to rece
ommand SMART data are neither, monitored nor saved by the device. The sta
RT (either enabled or disabled) 'shall be preserved by the device across power ¢
enabled, the receipt of subsequent SMART ENABLE OPERATIONS commands shg
any SMART data or functjons.

5 SMART EXECUTE-OFF-LINE IMMEDIATE
pb.1 Command code

vith the content of the Features register equal to D4h

5.2 Feature set

RT feature set.

jister
plete

ipt of
te of
cles.
Il not

= Optional when the SMART feature set is implemented.

— Use prohibited when the PACKET Command feature set is implemented.
5.3 Protocol

Non-data (see Clause 11 of ISO/IEC 24739-2).

6.54.

5.4 Inputs

The Features register shall be set to D4h. The LBA Mid register shall be set to 4Fh. The LBA
High register shall be set to C2h. Table 48 defines the subcommand that shall be executed
based on the value in the LBA Low register.
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Register 7 6 5 4 3 2 1 0
Features D4h
Sector Count na
LBA Low Subcommand specific
LBA Mid 4Fh
LBA High C2h
Device obs na obs DEV na
Command BOh
Devige register
DEV shall specify the selected device.
6.54.F.5 Normal outputs
Register 7 6 5 4 3 2 1 0
fFeatures na
Seftor Count na
IBA Low na
| BA Mid na or 4Fh
LUBA High na or C2h
Degvice/Head obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR
LBA Mid

LBA

Devid

Statu

na when the subcommand specified an‘off-line routine including an off-line self-te
routine.

has executed without failure.

High

na when the subcommand. specified an off-line routine including an off-line se
routine.

without failure.
e register
DEV shall indicate the selected device.
S register
BSY shall‘be cleared to zero indicating command completion.

command.
DE_{Device Fault) shall be cleared to zero.
DRQ shall be cleared to zero.

4Fh when the subcommand specified a captive self-test routine (see 6.54.5.10) that

C2h when the subcommand specified a captive self-test routine that has executed

Uy
—

f-test

DRDY shall be set to one indicating that the device is capable of receiving any

ERR shall be cleared to zero.

6.54.5.6 Error outputs

If the device does not support this command, if SMART is disabled, or if the values in the
Features, LBA Mid or LBA High registers are invalid, the device shall return command aborted.
When a failure occurs while executing a test in captive mode, the device shall return
command aborted with the LBA Mid register value of F4h and the LBA High value of 2Ch.
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Register 7 6 5 4 3 2 1 0

Error na na na IDNF na ABRT na obs
Sector Count na

LBA Low na

LBA Mid na or 4Fh or F4h

LBA High na or C2h or 2Ch
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR

Error|register

LBA

LBA

Devid

Statu

6.54.
DRD

IDNF shall be set to one if SMART data sector’s ID field could not be found.

ABRT shall be set to one if this command is not supported, if SMART is noti€nab
register values are invalid or if a self-test fails while executing, a ‘sequen
captive mode. ABRT may be set to one if the device is not ableto complef
action requested by the command.

Mid register

na when the subcommand specified an off-line routine (incldding an off-line se

routine).

4Fh when the subcommand specified a captive self-test’ routine and some error

than a self-test routine failure occurred (i.e., if the stbcommand is not support

register values are invalid)

F4h when the subcommand specified a captive “self-test routine which has

during execution.

High register

na when the subcommand specified an offsline routine (including an off-line se

routine).

2Ch when the subcommand specified’a captive self-test routine which has

during execution.

C2h when the subcommand specified a captive self-test routine and some error

than a self-test routine failure \occurred (i.e., if the subcommand is not support

register values are invalid)

e register
DEV shall indicate the.selected device.

S register
BSY shall be cleared to zero indicating command completion.
DRDY shall beSset to one indicating that the device is capable of receiving
command.
DF (Device Fault) shall be set to one indicating that a device fault has occurred.
DRAQ shallibe cleared to zero indicating that there is no data to be transferred.
ERR shall be set to one if any Error register bit is set to one.

5.7 Prerequisites

y set to one. SMART enabled.

ed, if
ce in
e the

f-test

other
ed or

failed

f-test
failed

other
ed or

any

6.54.5.8 Description

This command causes the device to immediately initiate the optional set of activities that
collect SMART data in an off-line mode and then save this data to the device's non-volatile
memory or execute a self-diagnostic test routine in either captive or off-line mode.
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Table 48 — SMART EXECUTE OFF-LINE IMMEDIATE LBA Low register values

Value Description of subcommand to be executed
0 Execute SMART off-line routine immediately in off-line mode
1 Execute SMART Short self-test routine immediately in off-line mode
2 Execute SMART Extended self-test routine immediately in off-line mode
3 Execute SMART Conveyance self-test routine immediately in off-line mode
4 Execute SMART Selective self-test routine immediately in off-line mode
5-63 Reserved
64-126 Vendor specific
127 Abort off-line mode self-test routine
128 Reserved
129 Execute SMART Short self-test routine immediately in captive mode
130 Execute SMART Extended self-test routine immediately in captive mode
131 Execute SMART Conveyance self-test routine immediately in eaptive mode
132 Execute SMART Selective self-test routine immediately inCaptive mode
133-191 Reserved
192-255 Vendor specific

6.54.5.9 Off-line mode

The
IMMEBDIATE subcommand routine (including a sklf*test routine) in the off-line mode.

following describes the protocol for executing a SMART EXECUTE OFF{LINE

he device shall execute command complétion before executing the subcommand roytine.
fter clearing BSY to zero and settingtDRDY to one after receiving the command, the
pvice shall not set BSY nor clear DRDY during execution of the subcommand routing.
the device is in the process of perferming the subcommand routine and is interrupted by
ny new command from the hest except a SLEEP, SMART DISABLE OPERATIPDNS,
MART EXECUTE OFF-LINEVMMEDIATE or STANDBY IMMEDIATE command, the
pvice shall suspend or abort the subcommand routine and service the host withip two
bconds after receipt of the new command. After servicing the interrupting command| from
e host the device, may immediately re-initiate or resume the subcommand rqutine
ithout any additional\eommands from the host (see 6.54.6.12).
the device is in.the process of performing a subcommand routine and is interrupted by a
| EEP command’ from the host, the device may abort the subcommand routing and
kecute the . SLEEP command. If the device is in the process of performing any self-test
routine andis interrupted by a SLEEP command from the host, the device shall aboft the
Ibcommand routine and execute the SLEEP command.
the(evice is in the process of performing the subcommand routine and is interruptged by
a| SMART DISABLE OPERATIONS command from the host, the device shall suspend or

QPWZSTFTOONOO QB

= o

abettthe-subeommandroutine-and-serrecethe-hostwithintwe-seconds—afterreceiptof the
command. Upon receipt of the next SMART ENABLE OPERATIONS command the device
may, either re-initiate the subcommand routine or resume the subcommand routine from
where it had been previously suspended.

If the device is in the process of performing the subcommand routine and is interrupted by
a SMART EXECUTE OFF-LINE IMMEDIATE command from the host, the device shall
abort the subcommand routine and service the host within two seconds after receipt of the
command. The device shall then service the new SMART EXECUTE OFF-LINE
IMMEDIATE subcommand.

If the device is in the process of performing the subcommand routine and is interrupted by
a STANDBY IMMEDIATE or IDLE IMMEDIATE command from the host, the device shall
suspend or abort the subcommand routine and service the host within two seconds after
receipt of the command. After receiving a new command that causes the device to exit a
power saving mode, the device shall initiate or resume the subcommand routine without
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any additional commands from the host unless these activities were aborted by the host
(see 6.54.6.8).

h) While the device is performing the subcommand routine it shall not automatically change
power states (e.g., as a result of its Standby timer expiring).

i) |If a test failure occurs while a device is performing a self-test routine the device may
discontinue the testing and place the test results in the Self-test execution status byte
(see Table 49).

6.54.5.10 Captive mode

When executing a self-test in captive mode, the device sets BSY to one and executes the
self-test routine after receipt of the command. At the end of the routine the device places the
resul i i i = i utes
command completion. If an error occurs while a device is performing the routine, the-d
may fiscontinue its testing, place the results of this routine in the Self-test execution gtatus
byte and complete the command.

6.54.56.11 SMART off-line routine

This foutine shall only be performed in the off-line mode. The results of'this routine are pJaced
in thg Off-line data collection status byte (see Table 50).

6.54.5.12 SMART Short self-test routine

Depending on the value in the LBA Low register, this self<test routine may be performied in
eithef the captive or the off-line mode. This self-test rodtine should take on the order of|ones
of miputes to complete (see 6.54.6.8).

6.54.5.13 SMART Extended self-test routine

Depending on the value in the LBA Low register, this self-test routine may be performed in
eithef the captive or the off-line mode. This self-test routine should take on the order of tens
of miputes to complete (see 6.54.6.8).

6.54.5.14 SMART Conveyance self-test routine

Depending on the value in the*LBA Low register, this self-test routine may be performed in
eithef the captive or the off-line mode. This self-test routine is intended to identify damage
incurfed during transporting of the device. This self-test routine should take on the order of
minules to complete (Seg 6.54.6.8).

6.54.5.15 SMART Selective self-test routine

The SMART( Selective self-test routine is an optional self-test routine. If the routipe is
implgmentéd; all features of the routine shall be implemented. Support for the routipe is
indicated‘in off-line data collection capabilities (see 6.54.6.12).
When the value in the LBA Low register is 4 or 132, the Selective self-test routine shall be
performed. This self-test routine shall include the initial tests performed by the Extended self-
test routine plus a selectable read scan. The host shall not write the Selective self-test log
while the execution of a Selective self-test command is in progress.

The user may choose to do read scan only on specific areas of the media. To do this, the user
shall set the test spans desired in the Selective self-test log and set the flags in the Feature
flags field of the Selective self-test log to indicate do not perform off-line scan. In this case,
the test spans defined shall be read scanned in their entirety. The Selective self-test log is
updated as the self-test proceeds indicating test progress. When all specified test spans have
been completed, the test is terminated and the appropriate self-test execution status is
reported in the SMART READ DATA response depending on the occurrence of errors. Figure
9 shows an example of a Selective self-test definition with three test spans defined. In this
example, the test terminates when all three test spans have been scanned.
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’4 User LBA space P‘
' I
LBAO LBA max
Test Test Test
span span span
1 2 3
Starting LBA for Starting LBA for Starting LBA for
test span 1 test span 2 test span 3
Ending LBA for Ending LBA for Ending LBA for
test span 1 test span 2 test span 3

Figure 9 — Selective self-test test span example

After|the scan of the selected spans described above, a user may wish t6 have the rest
media read scanned as an off-line scan. In this case, the user shall/set the flag to enabl

pf the
e off-

line dcan in addition to the other settings. If an error occurs ducting the scanning of th¢ test

span$, the error is reported in the self-test execution status™~in the SMART READ I
respgnse and the off-line scan is not executed. When the\test spans defined have
scanned, the device shall then set the off-line scan pending and active flags in the Seld
self-test log to one, the span under test to a value gréater than five, the self-test exeq
statug in the SMART READ DATA response to 00h;y set a value of 03h in the off-line
colle¢tion status in the SMART READ DATA response and shall proceed to do an off-line
scan [through all areas not included in the test spans. This off-line read scan shall comple
rapid|y as possible, no pauses between blockseads, and any errors encountered shall n
repornted to the host. Instead error locations' may be logged for future reallocation.

test Ipg. During this delay time the*pending flag shall be set to one and the active flag sh
set tq zero in the Selective selftest log. Once the time expires, the active flag shall be
one, pnd the off-line scan shalkresume. When the entire media has been scanned, the o

DATA
been
bctive
ution
data
read
te as
ot be
f the
sume

self-
all be
et to
f-line

scan [shall terminate, both the’ pending and active flags shall be cleared to zero, and thg off-

ating

levice

SMART Data~Structure may be updated but the accuracy may not be exact because ¢f the

of thé.test span segments. For this reason, the time to complete off-line testing and the

h the

A hardware or software reset shall abort the Selective self-test except when the pending

bit is

set to one in the Selective self-test log (see 6.54.7.8.5). The receipt of a SMART EXECUTE
OFF-LINE IMMEDIATE command with OFh, Abort off-line test routine, in the LBA Low register
shall abort Selective self-test regardless of where the device is in the execution of the
command. If a second self-test is issued while a selective self-test is in progress, the

selective self-test is aborted and the newly requested self-test is executed.

6.54.6 SMART READ DATA
6.54.6.1 Command code

BOh with the content of the Features register equal to DOh.
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6.54.6.2 Feature set

SMART feature set.
— Optional when the SMART feature set is implemented.
— Use prohibited when the PACKET Command feature set is implemented.

6.54.6.3 Protocol

P10 data-in (see Clause 11).

6.54.6.4 Inputs

The Featuresregistersh be-s&  LBA
High fegister shall be set to C2h.

Register 7 6 5 4 3 2 1 (

Heatures DOh

Se¢tor Count na

4BA Low na

UBA Mid 4Fh

LBA High C2h

Device obs na obs DEV na
Cpmmand BOh

Devige register
DEV shall specify the selected device.

6.54.6.5 Normal outputs

Register 7 6 5 4 3 2 1 [
Features na
Sdctor Count na
| BA Low na
| BA Mid na
IBA High na
Device obg na obs DEV na
Status BSY DRDY DF na DRQ na na ERR

Devige register

DEM\-shall indicate the selected device.

Status register

BS8Y shall be cleared to zero indicating command completion.
DRDY shall be set to one indicating that the device Is capable of receiving any
command.

DF (Device Fault) shall be cleared to zero.

DRQ shall be cleared to zero.

ERR shall be cleared to zero.

6.54.6.6 Error outputs

If the device does not support this command, if SMART is disabled or if the values in the
Features, LBA Mid or LBA High registers are invalid, the device shall return command aborted.
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Register 7 6 5 4 3 2 1 0

Error na UNC na IDNF na ABRT na obs
Sector Count na

LBA Low na

LBA Mid na

LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR

Error|register

UNC shall be set to one if SMART data is uncorrectable.

IDNF shall be set to one if SMART data sector’s ID field could not be found or] data
structure checksum occurred.

ABRT shall be set to one if this command is not supported, if SMART}s not enabled or
if register values are invalid. ABRT may be set to one if thejdevice is not aple to
complete the action requested by the command.

Devige register
DEV shall indicate the selected device.

Statuls register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one indicating that the device is capable of receiving any

command.

DF (Device Fault) shall be set to one indicatingthat a device fault has occurred.
DRQ shall be cleared to zero indicating that there is no data to be transferred.
ERR shall be set to one if any Error register bit is set to one.

6.54.6.7 Prerequisites

DRDY set to one. SMART enabled.

6.54.5.8 Description

This gommand returns the Device-:SMART data structure to the host.

Tablg 49 defines the 512 bytes that make up the Device SMART data structure. All mult|-byte
fieldg shown in this strueture follow the byte ordering described in Clause 3.
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Table 49 — Device SMART data structure

Byte FIV Descriptions
0-361 X Vendor specific
362 \ Off-line data collection status
363 X | Self-test execution status byte
364-365 \Y Total time in seconds to complete off-line data collection activity
366 X | vendor specific
367 F Off-line data collection capability
368-369 F | SMART capability
370 F Error logging capability
7-1 Reserved
0 1=Device error logging supported
371 X Vendor specific
372 F Short self-test routine recommended polling time (in mjnutes)
373 F Extended self-test routine recommended polling timéin minutes)
374 F Conveyance self-test routine recommended polling time (in minutes)
375-385 R | Reserved
386-510 X | vendor specific
511 \ Data structure checksum
Key

F = the content of the byte is fixed and does not change.

V = the content of the byte is variable and may_ ehange depending on the state of the device or the
commands executed by the device.

X = the content of the byte is vendor spetific and may be fixed or variable.

R = the content of the byte is reserved and shall be zero.

6.54.5.9 Off-line collection-status byte

The Yalue of the off-lingtdata collection status byte defines the current status of the off-line
activities of the device=Table 50 lists the values and their respective definitions.
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Table 50 — Off-line data collection status byte values

Value Definition

00h or 80h Off-line data collection activity was never started.

01h Reserved
02h or 82h Off-line data collection activity was completed without error.

03h Off-line activity in progress.
04h or 84h Off-line data collection activity was suspended by an interrupting command from host.
05h or 85h Off-line data collection activity was aborted by an interrupting command from host.
06h or 86h Off-line data collection activity was aborted by the device with a fatal error.

07h-3Fh Reserved

40h-7Fh Vendor specific

81h Reserved

83h Reserved
87h-BFh Reserved
COh-FFh Vendor specific

6.54.5.10 Self-test execution status byte
The gelf-test execution status byte reports the execution/status of the self-test routine.

Bits (3:0) (Percent Self-Test Remaining) The value in these bits indicates an
approximation of the percent of the selfstest routine remaining until completion in
ten percent increments. Valid values ate 9 through 0. A value of 0 indicates the
self-test routine is complete. A value.of 9 indicates 90 % of total test time
remaining.

Bits (7:4) (Self-test Execution Status) The value in these bits indicates the
current Self-test Execution Status (see Table 51).

Table 51 — Self-test execution status values

Valpe Description
0 The previous self-test\routine completed without error or no self-test has ever been run.
1 The self-test routine was aborted by the host.
2 The self-test routine was interrupted by the host with a hardware or software reset.
3 A fatal error'er unknown test error occurred while the device was executing its self-test routine gnd
the deyiceswas unable to complete the self-test routine.
4 The previous self-test completed having a test element that failed and the test element that failef is
notknown.
5 The previous self-test completed having the electrical element of the test failed.
6 The—previous—sel-testcompleted-having-theservo{andlerseeidtestelementof-the-testfailed-
7 The previous self-test completed having the read element of the test failed.
8 The previous self-test completed having a test element that failed and the device is suspected of
having handling damage.
9-14 Reserved.
15 Self-test routine in progress.

6.54.6.11 Total time to complete off-line data collection

The total time in seconds to complete off-line data collection activity word specifies how many
seconds the device requires to complete the sequence of off-line data collection activity. Valid
values for this word are from 0001h to FFFFh.
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6.54.6.12 Off-line data collection capabilities

The following describes the definition for the off-line data collection capability bits. If the value
of all of these bits is cleared to zero, then no off-line data collection is implemented by this
device.

Bit 0 (EXECUTE OFF-LINE IMMEDIATE implemented bit) If this bit is set to one, then the
SMART EXECUTE OFF-LINE IMMEDIATE command is implemented by this device. If this
bit is cleared to zero, then the SMART EXECUTE OFF-LINE IMMEDIATE command is not

implemented by this device.
— Bit 1 (vendor specific).
— Bit 2 (abort/restart off-line by host bit) If this bit is set to one, then the device shall

abort

all off-line data collection activity initiated by an SMART EXECUTE OFF-LINE

IMMEDIATE command upon receipt of a new command within 2 s of receiving th¢g
cpommand. If this bit is cleared to zero, the device shall suspend off-line data_Caoli{g
agtivity after an interrupting command and resume off-line data collection activity
spme vendor-specified event.

new
ction
after

— Bjt 3 (off-line read scanning implemented bit) If this bit is cleared to zetro, the device
d

bes not support off-line read scanning. If this bit is set to one, the device support
line read scanning.

— Bjt 4 (self-test implemented bit) If this bit is cleared to zero, the device doe
implement the Short and Extended self-test routines. If this bijt is’set to one, the d
implements the Short and Extended self-test routines.

— Bjt 5 (conveyance self-test implemented bit) If this bit is gleared to zero, the device

implements the Conveyance self-test routines.
— Bt 6 (Selective self-test implemented bit) If this bit is cleared to zero, the device

implements the Selective self-test routine.
t 7 (Reserved).

.13 SMART capablilities

llowing describes the definition for the SMART capabilities bits.
— BJt 0 If this bit is set to one, the-dévice saves SMART data prior to going into a

The gelf-test reutine recommended polling time shall be equal to the number of minutes t
the minimum.-recommended time before which the host should first poll for test comp
statug. Actual test time could be several times this value. Polling before this time could e
the self<test execution time or abort the test depending on the state of bit 2 of the off-line

s off-

5 not
evice

does

npt implement the Conveyance self-test routines. If this-bit is set to one, the device

does

npt implement the Selective self-test routine,~If) this bit is set to one, the device

ower
mode

data
upon

ART

nat is
etion
xtend
data

capabititybits:

6.54.6.15 Data structure checksum

The data structure checksum is the two's complement of the sum of the first 511 bytes i

n the

data structure. Each byte shall be added with unsigned arithmetic and overflow shall be

ignored. The sum of all 512 bytes will be zero when the checksum is correct. The checks
placed in byte 511.

6.54.7 SMART READ LOG
6.54.7.1 Command code

BOh with the content of the Features register equal to D5h.

um is
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6.54.7.2 Feature set
SMART feature set.

6.54.7.3 Protocol

P10 data-in (see Clause 11).

6.54.7.4 Inputs

— Optional when the SMART feature set is implemented.

- 283 -

— Use prohibited when the PACKET Command feature set is implemented.

The Eeatures rnglcfnr shall he sot to DSh _The Sactor Count rnglcfar shall epnrwfy the-number

of septors to be read from the log number specified by the LBA Low register. The LLBA Mid
regisier shall be set to 4Fh. The LBA High register shall be set to C2h.

Rlegister 7 6 5 4 3 2 1 D

Features D5h

Sedqtor Count Number of sectors to be read

LBA Low Log address

UBA Mid 4Fh

LBA High C2h

Device obs na obs DEV na

Command BOh
Sectar count specifies the number of sectors torbe read from the specified log. The log
transferred by the drive shall start at the first 'sector in the specified log, regardless af the
sectdr count requested.

LBA

Low specifies the log to be returned. as described in Table 52.

implemented,

address values* for which the contents are defined sha
implemented and all address\‘values defined as host vendor specific sh

| be

If this comm:rd is
[
I be

implemented. The host vendor specific logs may be used by the host to store any data
desired. If a host vendor:specific log has never been written by the host, then the read
content of the log shall(be zeroes. Device vendor-specific logs may be used by the

device vendor to store any data and need only be implemented if used.
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Table 52 — Log address definition

Log address Content R/W
00h Log directory RO
01h Summary SMART error log RO
02h Comprehensive SMART error log RO
03h Extended Comprehensive SMART error log See note

04h-05h Reserved Reserved
06h SMART self-test log RO
07h Extended self-test log See note
08h Reserved Reservep
09h Selective self-test log R/W
0Ah-1Fh Reserved Reservefd
20h Streaming performance log See not¢
21h Write stream error log See note
22h Read stream error log See not¢
23h Delayed sector log See note
24h-7Fh Reserved Reservef
80h-9Fh Host vendor specific R/W
AOh-BFh Device vendor specific VS
COh-FFh Reserved Reservep
Key
RO = Log is read only by the host.
R/W = Log is read or written by the host:
VS = Log is vendor specific thus read/write abiltiy is vendor specific.
NOTE Log addresses 03h, 07h»20h, 21h , 22h and 23h are used by the READ LOG EXT and WRITE
LOG EXT commands. If these~log addresses are used with the SMART READ LOG command, the
device shall return command-aborted.

Devige register
DEV shall specify the selected device.

6.54./.5 Normal outputs

Register 7 6 5 4 3 2 1 0
Reatures na
Sefptor/Count na
LBA Low na
LBA Mid na
LBA High na
Device obs na obs DEV na
Status BSY DRDY DF na DRQ na na ERR

Device register
DEV shall indicate the selected device.
Status register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one indicating that the device is capable of receiving any
command.
DF (Device Fault) shall be cleared to zero.
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DRQ shall be cleared to zero.
ERR shall be cleared to zero.

6.54.7.6 Error outputs

If the device does not support this command, if SMART is disabled or if the values in the
Features, LBA Low, Sector Count, LBA Mid or LBA High registers are invalid, the device shall
return command aborted. If the host issues a SMART READ LOG or SMART WRITE LOG
command with a Sector Count value of zero, the device shall return command aborted.

Register 7 6 5 4 3 2 1 0

Error na UNC na IDNF na ABRT na o)

Se

ctor Count na

1

BA Low na

| BA Mid na

1

BA High na

Device obs na obs DEV Na

Status BSY DRDY DF na DRQ ha na E

RR

Error

Devig

Statu

6.54.
DRD

6.54.
6.54.

register

UNC shall be set to one if SMART log sector is uncorreCtable.

IDNF shall be set to one if SMART log sector’s ID fieéld was not found or data stru
checksum error occurred.

ABRT shall be set to one if this command is net'supported, if SMART is not enab
the log sector address is not implemented, if the Sector Count value is zer
other register values are invalid. ABRT may be set to one if the device
able to complete the action requested by the command.

e register
DEV shall indicate the selected device.

S register
BSY shall be cleared to zero indicating command completion.
DRDY shall be set to one(Cindicating that the device is capable of receiving
command.
DF (Device Fault) shall:be set to one indicating that a device fault has occurred.
DRQ shall be cleared.to zero indicating that there is no data to be transferred.
ERR shall be set to ene if any Error register bit is set to one.

7.7 Prerequisitées
set to one. SMART enabled.

7.8 Description

7.8 "General

cture
ed, if

b or if
s not

any

This command returns the specified log to the host.

6.54.7.8.2 SMART Log Directory

Table 53 defines the 512 bytes that make up the SMART Log Directory, which is optional. If
implemented, the SMART Log Directory is SMART Log address zero and is defined as one
sector long.
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Table 53 — SMART Log Directory

09(E)

The

SMA
addrd
If the
reser
read

6.54.
6.54.

Tablg
byte

error
requs
shall
not in
devic
dupli
supp

Byte Descriptions
0-1 SMART Logging Version
2 Number of sectors in the log at log address 1
3 Reserved
4 Number of sectors in the log at log address 2
5 Reserved
510 Number of sectors in the log at log address 255
511 Reserved

alue of the SMART Logging Version word shall be 01h if the drive supports multi-s
RT logs. In addition, if the drive supports multi-sector logs, then “the logs a
sses 80-9Fh shall each be defined as 16 sectors long.

ved, and the drive shall return a command aborted response‘té the host’s requ
0g number zero.

7.8.3 Summary error log sector
7.8.3.1 General

54 defines the 512 bytes that make up the SMART summary error log sector. All
fields shown in this structure follow the byte ofdering described in Clause 3. Sum
log data structures shall include UNC (errors, IDNF errors for which the ad
sted was valid, servo errors, write fault errors, etc. Summary error log data strug
not include errors attributed to the recgipt of faulty commands such as command g
hplemented by the device or requests\with invalid parameters or invalid addresses.
e supports comprehensive error-log (address 02h), then the summary error log s
cates the last five error entries in the comprehensive error log. The summary errg
brts 28-bit addressing only.

Table 54 — SMART summary error log sector

Byte Descriptions
0 SMART error log version
1 Error log index
2:91 First error log data structure
92-181 Second error log data structure

182-271 Third error log data structure

ector
t log

drive does not support multi-sector SMART logs, then log number zero is definId as

st to

multi-
mary
dress
tures
odes
If the
ector
r log

272-361 Fourth error log data structure

362-451 Fifth error log data structure

452-453 Device error count

454-510 Reserved

511 Data structure checksum

6.54.7.8.3.2 Error log version

The value of the SMART summary error log version byte shall be 01h.
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6.54.

7.8.3.3 Error log index

The error log index indicates the error log data structure representing the most recent error.

Only

values 5 through 0 are valid. If there are no error log entries, the value of the error log

index shall be zero.

6.54.7.8.3.4 Error log data structure

6.54.7.8.3.4.1 General

An error log data structure shall be presented for each of the last five errors reported by the

devic

error
struc
error
error
occul
conte

6.54.

These error Ing data structure entries are viewed as a circular buffer That is the first
shall create the first error log data structure; the second error, the second errar log
ure; etc. The sixth error shall create an error log data structure that replaces.the first
log data structure; the seventh error replaces the second error log structure,”etc| The
log pointer indicates the most recent error log structure. If fewer than five errors|have
red, the unused error log structure entries shall be zero filled. Table.55 describes the
nt of a valid error log data structure.

Table 55 — Error log data structure

Byte Descriptions
n thru n+11 First command data structure
n+12 thru n+23 Second command data structure
n+24 thru n+35 Third command data structure
n+36 thru n+47 Fourth command data structure
n+48 thru n+59 Fifth command data structure
n+60 thru n+89 Error data structurg

7.8.3.4.2 Command data structure

The {fifth command data structure-shall contain the command or reset for which the erfor is

being
prece
struc
struc
which

reported. The fourth ceommand data structure should contain the command or resett that
ded the command or reset for which the error is being reported, the third command data
ure should contain_ the command or reset preceding the one in the fourth command data
ure, etc. If fewer than four commands and resets preceded the command or resgt for
the error is béing reported, the unused command data structures shall be zero filled, for

example, if only«three commands and resets preceded the command or reset for which the

error
the h
precd
case

ardware_implementation may preclude the device from reporting the commandg that
ded-the command for which the error is being reported or that preceded a reset. Ip this
the ‘eommand data structures are zero filled.

If the

command data structure shall be as shown in Table 56. If the command data structure
represents a hardware reset, the content of byte n shall be FFh, the content of bytes n+1
through n+7 are vendor specific, and the content of bytes n+8 through n+11 shall contain the

times

tamp.
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Table 56 — Command data structure

Byte Descriptions

n Content of the Device Control register when the Command register was written.
n+1 Content of the Features register when the Command register was written.
n+2 Content of the Sector Count register when the Command register was written.
n+3 Content of the LBA Low register when the Command register was written.
n+4 Content of the LBA Mid register when the Command register was written.
n+5 Content of the LBA High register when the Command register was written.
n+6 Content of the Device register when the Command register was written.
n+7 Content written to the Command register.
n+8 Timestamp (least significant byte)
n+9 Timestamp (next least significant byte)
n+10 Timestamp (next most significant byte)
n+11 Timestamp (most significant byte)

Timegtamp shall be the time since power-on in milliseconds_ when command accepfance
occufred. This timestamp may wrap around.

6.54.7.8.3.4.3 Error data structure

The grror data structure shall contain the error description of the command for which an|error
was [eported as described in Table 57. If the error was logged for a hardware resef, the
contgnt of bytes n+1 through n+7 shall be vendor specific and the remaining bytes shall pe as
defingd in Table 57.

Table 57'< Error data structure

Byte Descriptions
n Reserved

n+1 Content ofthe Error register after command completion occurred.

n+2 Content of the Sector Count register after command completion occurred.

n+3 Content of the LBA Low register after command completion occurred.

n+4 Content of the LBA Mid register after command completion occurred.

n+5 Content of the LBA High register after command completion occurred.

n+6 Content of the Device register after command completion occurred.

n+7 Content written to the Status register after command completion occurred.
n+8 thru n+26 Extended error information

n+27 State

n+28 Life timestamp (least significant byte)

n+29 Life timestamp (most significant byte)

Extended error information shall be vendor specific.

State shall contain a value indicating the state of the device when command was written to
the Command register or the reset occurred as described in Table 58.
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Table 58 — State field values

Sleeq
was i
Stand
when
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Exec
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Life 1
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6.54.

The ¢
that
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error
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6.54.

The ¢
data
ignor
place

6.54.

Value State

x0h Unknown
x1h Sleep
x2h Standby
x3h Active/ldle with BSY cleared to zero
x4h Executing SMART off-line or self-test

x5h-xAh Reserved

xBh-xFh Vendor unique

The value of x is vendor specific and may be different for each state.

indicates the reset for which the error is being reported was received wwhen the d
h the Sleep mode.

by indicates the command or reset for which the error is being reported was rec
the device was in the Standby mode.

b/Idle with BSY cleared to zero indicates the command or reset for which the er|
reported was received when the device was in the Active\or/ldle mode and BSY
bd to zero.

iting SMART off-line or self-test indicates the command-or reset for which the er|
reported was received when the device was in the process of executing a SMAR
r self-test.

imestamp shall contain the power-on lifetime,6f )the device in hours when com
letion occurred.

7.8.3.5 Device error count

ave been reported by the device during the life of the device. These errors shall in

alid addresses. If the maximum value for this field is reached, the count shall rem
aximum value when additional errors are encountered and logged.

7.8.3.6 Data structure checksum

ata structure checksum is the two's complement of the sum of the first 511 bytes

evice

eived

ror is
was

ror is
T off-

mand

evice error count field shall contain thé.total number of errors attributable to the device

clude

errors, IDNF errors for which the.@ddress requested was valid, servo errors, writg fault
5, etc. This count shall not include errors attributed to the receipt of faulty comnands
as commands codes not implemented by the device or requests with invalid parameters

hin at

n the

structure. Each byte shall be added with unsigned arithmetic and overflow shall be

ed. The sum of all 512 bytes will be zero when the checksum is correct. The checks
d in byte-511.

7.8.3.7 Comprehensive error log

um is

Table 59 defines the format of each of the sectors that comprise the SMART comprehensive
error log. The SMART Comprehensive error log provides logging for 28-bit addressing only.
For 48-bit addressing see 6.31.8.3. The maximum size of the SMART comprehensive error
log shall be 51 sectors. Devices may support fewer than 51 sectors. All multi-byte fields
shown in this structure follow the byte ordering described in Clause 3. The comprehensive
error log data structures shall include UNC errors, IDNF errors for which the address
requested was valid, servo errors, write fault errors, etc. Comprehensive error log data
structures shall not include errors attributed to the receipt of faulty commands such as
command codes not supported by the device or requests with invalid parameters or invalid
addresses.
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Table 59 — Comprehensive error log

Byte First sector Subsequent sectors
0 SMART error log version Reserved
1 Error log index Reserved
2-91 First error log data structure Data structure 5n+1
92-181 Second error log data structure Data structure 5n+2
182-271 Third error log data structure Data structure 5n+3
272-361 Fourth error log data structure Data structure 5n+4
362-451 Fifth error log data structure Data structure 5n+5
452-453 Device error count Reserved
454-510 Reserved Reserved
511 Data structure checksum Data structure checksum
n is the sector number within the log. The first sector is sector zero

6.54./.8.3.8 Error log version
The VJalue of the error log version byte shall be set to 01h.
6.54.7.8.3.9 Error log index

The ¢grror log index indicates the error log data structurérepresenting the most recent erfor. If
therel have been no error log entries, the error log index is set to zero. Valid values far the
error|log index are zero to 255.

6.54.7.8.3.10 Error log data structure

The ¢rror log is viewed as a circular buffer."The device may support from two to 51 error log
sectgrs. When the last supported error d0g sector has been filled, the next error shall greate
an effror log data structure that replaces the first error log data structure in sector zerol The
next error after that shall create an @rror log data structure that replaces the second err¢r log
data ptructure in sector zero. TheLsixth error after the log has filled shall replace the first|error
log data structure in sector oné,-and so on.
The érror log index indicates_the most recent error log data structure. Unused error log| data
strucfures shall be filled with zeroes.

The gontent of the errprlog data structure entries is defined in 6.54.7.8.3.4.

6.54./.8.3.11 Devicelerror count

The device error-count field is defined in 6.54.7.8.3.5.

6.54.7.8.3.12 Data structure checksum

The datastructure checksum- is defined-in 6.54.7.8 3.6

6.54.7.8.4 Self-test log sector
6.54.7.8.4.1 General

Table 60 defines the 512 bytes that make up the SMART self-test log sector. All multi-byte
fields shown in this structure follow the byte ordering described in Clause 3. The self-test log
sector supports 28-bit addressing only.
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Table 60 — Self-test log data structure

Byte Descriptions
0-1 Self-test log data structure revision number
2-25 First descriptor entry

26-49 Second descriptor entry

482-505 Twenty-first descriptor entry

506-507 Vendor specific

508 Self-test index

509-510 Reserved

511 Data structure checksum

og is viewed as a circular buffer. The first entry shall begin at byte\2, the second
begin at byte 26, and so on until the twenty-second entry, that'shall replace thg
Then, the twenty-third entry shall replace the second entry, andso on. If fewer th
ests have been performed by the device, the unused descriptor entries shall be
reroes.

7.8.4.2 Self-test log data structure revision number

alue of the self-test log data structure revision namber shall be 0001h.

7.8.4.3 Self-test log descriptor entry

ontent of the self-test descriptor entry.is’shown in Table 61.

Table 61 — Self-test log descriptor entry

entry

first
an 21
filled

Byte Descriptions
n Contentiof the LBA Low register.
n+1 Content of the self-test execution status byte.
n+2 Life timestamp (least significant byte).
n+3 Life timestamp (most significant byte).
n+4 Content of the self-test failure checkpoint byte.
n+5 Failing LBA (least significant byte).
n+6 Failing LBA (next least significant byte).
n+7 Failing LBA (next most significant byte).
n+8 Failing LBA (most significant byte).
n+9 to n+23 Vendor specific.

Content of the LBA Low register shall be the content of the LBA Low register when the nth
self-test subcommand was issued (see 6.54.5.8).
Content of the self-test execution status byte shall be the content of the self-test execution
status byte when the nth self-test was completed (see 6.54.6.10).
Life timestamp shall contain the power-on lifetime of the device in hours when the nth self-test
subcommand was completed.
Content of the self-test failure checkpoint byte may contain additional information about the
self-test that failed.
The failing LBA shall be the LBA of the uncorrectable sector that caused the test to fail. If the
device encountered more than one uncorrectable sector during the test, this field shall
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indicate the LBA of the first uncorrectable sector encountered. If the test passed or the test
failed for some reason other than an uncorrectable sector, the value of this field is undefined.

6.54.7.8.4.4 Self-test index

The self-test index shall point to the most recent entry. Initially, when the log is empty, the
index shall be set to zero. It shall be set to one when the first entry is made, two for the
second entry, etc., until the 22nd entry, when the index shall be reset to one.

6.54.7.8.4.5 Data structure checksum
The data structure checksum is the two's complement of the sum of the first 511 bytes in the

data . : SIS n—shall be
|gnor=d The sum of aII 512 bytes is zero when the checksum is correct The checksm is
placed in byte 511.
6.54./.8.5 Selective self-test log
6.54.7.8.5.1 General
The $elective self-test log is a log that may be both written and read by the host. This log
allowp the host to select the parameters for the self-test and to mahitor the progress of the
self-tpst. Table 62 defines the content of the Selective self-test log.
Table 62 — Selective self-testlog
Byte Description Read/write
0-1 Data structure revision number R/W
2-9 Starting LBA for test span 1 R/W
0-17 Ending LBA for test span 1 R/W
8-25 Starting LBA for test span 2 R/W
P6-33 Ending LBA for test span 2 R/W
B4-41 Starting LBA for test span 3 R/W
12-49 Ending LBA for test span 3 R/W
b0-57 Starting LBA for test\span 4 R/W
b8-65 Ending LBA for-test span 4 R/W
56-73 Starting LBA for test span 5 R/W
y4-81 Ending LBA for test span 5 R/W
g42-337 Reserved Reserved
3B8-491 Vendor specific Vendor specific
492-499 Current LBA under test Read
5p0-501 Current span under test Read
502-503 Feature flags R/W
504-507 Vendor specific Vendor specific
508-509 Selective self-test pending time R/W
510 Reserved Reserved
511 Data structure checksum R/W

6.54.7.8.5.2 Data structure revision number

The value of the data structure revision number filed shall be 01h. This value shall be written
by the host and returned unmodified by the device.
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