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ISO

INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) —

Part 381: Optical Memory Card Device Commands (OMC)
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the specialized system for worldwide standardlzatlon Natlonal bodies that are members of ISO¢or
Cipate in the development of International Standards through technical committees established™\by
bctive organization to deal with particular fields of technical activity. 1ISO and IEC technical-egmmi
borate in fields of mutual interest. Other international organizations, governmental and non-govetnment
n with ISO and IEC, also take part in the work.

e field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC J7
International Standards adopted by the joint technical committee are circulated to pational bodies for vd
cation as an International Standard requires approval by at least 75 % of the national bodies casting a vot

tion is drawn to the possibility that some of the elements of this Internationa/\Standard may be the subj¢g
ht rights. ISO and IEC shall not be held responsible for identifying any or al,such patent rights.

rnational Standard ISO/IEC 14776-381 was prepared by subcommittee 25: Interconnectio
'mation technology equipment, of ISO/IEC joint technicakeommittee 1: Information technol

rnational Standards are drafted in accordance with/ISO/IEC Directives, Part 3.
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INTRODUCTION

The SCSI-3 Optical Memory Card (OMC) command set specifies the commands for a device
that declares itself as an optical memory card device in the device type field of the INQUIRY
command. The OMC command set is specified independently of any service delivery
subsystem, an underlying command-response protocol is assumed.

The optical memory card is a Write Once media in that a written area cannot be overwritten.
Information stored on an optical memory card is non-volatile. The media is preformatted
during manufacture and cannot be formatted by the user. The specification for the
pre [ [ i ; . Wi i ory
carg cannot be updated. Therefore the update commands are not defined for optical menpjory
carg devices.

Thig standard defines the device model for the optical memory card devices.

Thig standard is divided into six clauses:

Clapse 1 is the scope.

Clapise 2 lists the normative references that apply to this standard.

Clause 3 describes the definitions, symbols and abbreviations)used in this standard.
Clayse 4 describes models for optical memory card devices:

Clapyse 5 provides the definitions of all commands unigque to optical memory card devigces.
This clause also provides references ¢0y‘the ISO/IEC 14776-311 SCSI-3 $PC
standard for primary commands and “the ISO/IEC 14776-321 SCSI-3 $BC
standard for block commands used with optical memory card device class.

Clause 6 provides the definition of all parameters unique to optical memory card devicesd.
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INFORMATION TECHNOLOGY -
SMALL COMPUTER SYSTEM INTERFACE (SCSI) —

Part 381: Optical Memory Card Device Commands (OMC)

| devices. The clause(s) of this standard pertaining to optical memory card device(cl
emented in conjunction with the applicable clauses of the ISO/IEC 14776-311\SC
nary Commands (SPC) and the ISO/IEC 14776-321 SCSI-3 Block Commands (SBC),
Cify the standard command set for optical memory card devices.

Normative references

Stitute  provisions of this part of ISO/IEC 14776. For dated references, subseq

agr
of

refe
and

I1ISO

I1ISO

I1ISO

am}ndments to, or revisions of, any of these publications donot apply. However, partie

rences, the latest edition of the normative documenteferred to applies. Members of
IEC maintain registers of currently valid International Standards.

IEC 7810:1995, Identification cards — Physical characteristics
IEC 9316:1995, Information technology~<-Small Computer System Interface-2

IEC 11694-4:1996, Identification.‘@ards — Optical memory cards — Linear recor

mefthod — Part 4: Logical data structures

1ISO
Par

ISO
Par

3

3.1

IEC CD 14776-311, Information technology — Small Computer System Interfac
t 311: Primary Commands*(SCSI-3 SPC) 1)

IEC CD 14776-32%, Information technology — Small Computer System Interfac
t 321: Block Cagmmiands (SCSI-3 SBC) 1)

Definitions, symbols and conventions

Definitions

following normative documents contain provisions which, through reference in this :I‘ext,

ements based on this part of ISO/IEC 14776 are encouraged to investigate the possil
pplying the most recent editions of the normative documents indicated below. For undated

ory
hSS,
51-3
ully

ent
5 to
ility

SO

Hing

D
|

)
|

For

3.1.
add
add

3.1.

purposes of this standard, the following definitions apply.

1
ress type
ressing methods for optical memory card devices, see 4.2

2

device-specific
Something (e.g., a bit, field, code value, etc.) that is not defined by this standard and may be

defi

ned differently for each device.

1) Under consideration.
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3.1.3
ID-1 card
card whose size is defined in ISO/IEC 7810

3.1.4
invalid
illegal or unsupported bit, byte, word, field or code value

3.1.5
mandatory

Th £ U H H ok Lo IH akladlos Lok i [y | <l
ICICTTTICTU TITTIT 1S TCTYUITTU 11U LIAallim CUTITPTTATTUT WITTT TS Tt itatiuTidr otartuaru.

3.1f6
obsplete
Thel referenced item was defined in prior SCSI standards but has been remoéved from |this
Intefrnational Standard.

3.1
optipnal
Thel referenced item is not required to claim compliance with this International Standgrd.
Implementation of an optional item must be as defined in this Intérnational Standard.

3.1)8
parfition
the [entire usable region for recording and reading in_a'recording medium or in a portion pf a
recirding medium. If there is more than one partition, they shall be numbered starting ith
zer

3.1)9
reserved
identifies bits, bytes, words, fields -and code values that are set aside for future
standardisation

3.1f10
secfor
the Iminimum unit of data that can be accessed on a recording medium for any read ang/or
write commands

3.1)11
typ¢ of sector
an identifier which distinguishes the kind of sectors defined in ISO/IEC 11694-4

3.1)12
venfdor<specific

SO hathina (a a o hit fiald cada valhiia aote ) that ic nat dafinad hyvy thic ctandard on ma be
et g E- g rtea— 8 e e~ e Eete )ttt SO G HR e ey —tHhS—Statara—ara—hct)

used differently in various implementations by each vendor.

3.2 References to SCSI Standards

The term SCSI is used wherever it is not necessary to distinguish between the versions
of SCSI. The Small Computer System Interface-2 (ISO/IEC 9316) is referred to herein as
SCSI-2. The set of SCSI-3 standards are collectively referred to as SCSI-3.
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3.3 Symbols and abbreviations
SBC: SCSI-3 Block Commands standard
SCSI: Either SCSI-2 or SCSI-3

SCSI-2: Small Computer System Interface-2

SCSI-3: Small Computer System Interface-3

SPC:

3.4

SCSI-3 Primary Commands standard

A i 1 '
INuUTIreriecar CuUrivoTitaulto

Diglts 0 to 9 in the text of this standard that are not immediately followed by lowerccasel "h"
are|decimal values. Digits 0 to 9 and upper case letter "A" to "F" immediately followed by
lower-case "h" are hexadecimal values.

4 |Optical memory card devices

4.1 Model for optical memory card devices

An Joptical memory card device is a device that returns OFh-innthe PERIPHERAL DEVICE
TYRE field of the INQUIRY command response data.

An pptical memory card device is a device that suppostsian ID-1 card size removable optical
recording medium. In several respects, an optical memory card device is similar to a dinect-
accpss device and an optical memory device.

A spctor is the minimum data recording/reproduction unit for optical memory card deviges.
Optjcal memory card devices use variablessize sectors to optimize storage performanceg on
the Imedium.

4.2 Address type

There are two address types for optical memory card devices. Address type specifies|the
valye in the logical block address field of the medium access commands and the sense ¢ata
information field.

If the device supportS both address types, the address types can be selected using the MODE
SEUECT command_by setting the address type (AT) bit of the optical memory card deyice
mode parameter header (see SCSI-3 SPC). If the device supports only one address type,|the
AT |bit is a réad-only bit and cannot be changed by the MODE SELECT command. In |this
casp, the device specific default address type will be used. The current operating addijess
type of the.device can be obtained using the MODE SENSE command.

If the—ATbitofmodeparameterheaderts—setto—zerothe—vatuethetogicatbtock—address

field of the medium access commands and the sense data information field consist of the
partition number and the logical block address in the partition as shown in Table 1.

Table 1 — Logical block address field and information field (AT = 0)

Bit 7 6 5 4 3 2 0
Byte
n Partition number
n+1 (MSB) Logical block address in the partition
n+2 ]
n+3 (LSB)
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If the AT bit is set to one, the value in the logical block address field of the medium access
commands and the sense data information field consist of the type of sector, the track
address and the sector address as shown in Table 2.

Table 2 — Logical block address field and information field (AT = 1)

Bit 7 6 5 4 3 2 1 0
Byte
n Type of sector
n+1 (MSB) Track address
n+2 (LSB)
n+3 Sector address
NOTE The commands using the logical block address field for optical memory card device's~are the follgwing

com

4.3

The
thaf
CH

sati

1)
2)
4.4

The

4.5

The
usu
errd
algg

4.6

If a
retu
sho
key

mands: READ(10), SEEK(10), WRITE(10), WRITE AND VERIFY, and READ CARD CAPACITY command.

Ready state

conditions to determine logical unit ready is vendor specific. However, ready state me
the logical unit would accept an appropriate medium accessscommand without retur
FCK CONDITION status, and at least both of the folleowing two conditions shall
sfied:

medium in accordance with a logical unit shall be lgaded in a logical unit;
pasic information (e.g. specific track) in a medigmvshall be sensed.

Initialisation

command for medium initialisation is\not defined for optical memory card devices.

Medium defects

raw defect rate is typically~higher for optical medium than magnetic medium. Dat
ally recovered though thecuse of sophisticated error correction algorithms. The leve
r correction used for ‘data recovery can be selected. Control of the error correg
rithms and level of correction depends on the type of sector.

Error reporting

ny of the €ollowing conditions occur during the execution of a command the target s
rn CHECK CONDITION status. The appropriate sense key and additional sense G
uld be-set. The following list illustrates some error conditions and the applicable se
5. JThe list does not provide an exhaustive enumeration of all conditions that may c§

ans
ning
be

A is
| of
tion

hall
ode
nse
use

the

CHECK CONDITION status
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Condition Sense key

Invalid address ILLEGAL REQUEST

Unsupported option requested ILLEGAL REQUEST

Target reset or medium change since last command from this UNIT ATTENTION

initiator

Self diagnostic failed HARDWARE ERROR

Unrecovered read error MEDIUM ERROR or
HARDWARE ERRQOR

Redovered read error RECOVERED,ERROR

Ovgrrun or other error that might be resolved by repeating the ABORTEDCOMMAND
conmmand

Attgmpt to read a blank or previously unwritten block BLANK CHECK
Attgmpt to write a previously written block and blank block BLANK CHECK
chegking is enabled

Attgmpt to write on write protected medium DATA PROTECT

In the case of an invalid address, the sense data information field shall be set to the ffirst
invdlid address.

In the case of an attempt to read a blank or previously unwritten block, the sense (liata
information field shall be set to the address of the first blank encountered. The data read upp to
thatl block shall be transferred.

In the case of an attempt to write alpreviously written block and blank block checking is
enapled, the sense data information*field shall be set to the address of the first non-blank
blogk encountered.

5 |Commands for optical-memory card devices

The commands for optical memory card devices shall be as shown in Table 3.
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Table 3 — Commands for optical memory card devices

The

Command name Operation Type Subclause
code
INQUIRY 12h M SPC
LOCK UNLOCK CACHE 36h O SBC
LOG SELECT 4Ch o SPC
LOG SENSE 4Dh o SPC
MEDIUM SCAN 38h O SBC
MODE SELECT(06) 15h o SPC
MODE SELECT(10) 55h o SPC
MODE SENSE(06) 1Ah O SRC
MODE SENSE(10) 5Ah o SPC
PRE-FETCH 34h o SBC
PREVENT ALLOW MEDIUM REMOVAL 1Eh O SBC
READ(10) 28h M SBC
READ BUFFER 3Ch (¢} SPC
READ CARD CAPACITY 25h M 5.1
RECEIVE DIAGNOSTIC RESULTS 1Ch o SPC
RELEASE Irh o SPC
REQUEST SENSE 03h M SPC
RESERVE 16h o SPC
SEEK(10) 2Bh o SBC
SEND DIAGNOSTIC 1Dh M SPC
START STOP UNIT 1Bh o SBC
SYNCHRONIZE CACHE 35h o SBC
TEST UNIT READY 00h M SPC
WRITE(10) 2Ah o SBC
WRITE AND VERIFY 2Eh o SBC
WRITE BUFFER 3Bh O SPC

Key: M = command implementation is mandatory.
0] = command implementation is optional.
SPCu~\= SCSI-3 Primary Commands standard
SBE = SCSI-3 Block Commands standard

follewing command codes are vendor-specific: 20h, 21h, 22h, 23h, and COh through F

Fh.

All remaining command codes for optical memory card devices are reserved for future
standardisation.

5.1

READ CARD CAPACITY command

The READ CARD CAPACITY command (see Table 4) provides a means for the initiator to

request information regarding the capacity of the media in the logical unit.

NOTE This command has the same operation code (25h) as the READ CAPACITY command (see SCSI-3 SBC).
The general function is the same but definitions of the logical block address field in the command descriptor block
and a READ CARD CAPACITY data are defined depend on setting of an address type (AT) bit of mode parameter
header.
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Table 4 — READ CARD CAPACITY command

Bit 7 6 5 4 3 2 1 0
Byte

0 Operation code (25h)

1 Reserved RelAdr

2 (MSB)

3 Logical block address field

Z

5 (’SB)

6 Reserved

7 Reserved

8 Reserved PMI

9 Control
Sed SCSI-3 SBC for a definition of the RelAdr bit.
If the address type (AT) bit of mode parameter header (se€-SCSI-3 SBC) is set to zero| all
bytgs of the logical block address field except partition number byte (Byte 2) shall be zefo if
the [partial medium indicator (PMI) bit is zero. If the PMDDbit is zero and the all bytes of|the
logical block address field except partition number byte is not zero, the target shall retufn a
CHECK CONDITION status, the sense key shall)be set to ILLEGAL REQUEST and|the
addjtional sense code set to ILLEGAL FIELD IN CDB.
A BMI bit of zero indicates that the returned logical block address and the block length in
byt¢s are those of last logical block of specified partition.
A P|MI bit of one indicates that returned logical block address and the block length in bytes

are
the

If th
sha
be 9

The

If th
defi

RelAdr and logical block address field in the command descriptor block.

e AT bit is set to one, all bytes of four-byte logical block address field and the PM
| be zero. If not, thetarget shall return a CHECK CONDITION status, the sense key g
et to ILLEGAL REQUEST and the additional sense code set to ILLEGAL FIELD IN CD

READ CARD CAPACITY data shall be sent during DATA IN phase of the command.

e ATbit of mode parameter header is set to zero, the READ CARD CAPACITY dat
red i’ Table 5.

those of last logical block of a\track which includes the logical block address specified by

bit
hall
B.

a is

Table 5 — READ CARD CAPACITY data (AT = 0)

bit 7 6 5 4 3 2 1 0
Byte
0 (MSB) Returned logical block address
3 (LSB)
4 (MSB) Block length in bytes
7 (LSB)
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If the AT bit is set to one, the READ CARD CAPACITY data is defined in Table 6.

Table 6 — READ CARD CAPACITY data (AT = 1)

Byt

bit 7 6 5
e

(MSB)

Maximum track address

(LSB)

(MSB)

Maximum track length in bytes

Nl h|lw| O

(LSH

The
the

The
be 1

6

6.1

This
mer

The

media currently loaded in the drive.

Diagnostic parameters

nory card devices.

Parameters for optical memory card devices

Table 7 — Diagnostic page codes

diagnostic page codes for optical memory<card devices are defined in Table 7.

maximum track address is the address of the highest track accessible by the .device

maximum track length in bytes is the maximum data length in bytes\per track which
ead/written with ECC. Refer to ISO/IEC 11694-4, annex B.

subclause defines the descriptors and pages for diagnostic parameters used with op

on

can

tical

Page code

Description

Subclause

00h Supported diaghostics

40h - 7Fh Reserved
80h - FFh Vendor-specific pages

pages

01h - 3Fh Reserved-(for+all device type pages)

SPC

6.2

This
mer

Log parameters

Tab)

[e\8

subclause defines the descriptors and pages for log parameters used with op
hofy-card devices. The log page codes for optical memory card devices are define

ical
0 in
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Table 8 — Log page codes

Page code Description Subclause
01h Buffer over-run/under-run pages SPC
03h Error counter (read) page SPC
05h Error counter (verify) page SPC
02h Error counter (write) page SPC
07h Last n error event page SPC
86t Not-meditrerrorpage SPe
00h Supported log pages SPC
04h Reserved

08h - 2Fh Reserved
3Fh Reserved

30h - 3Eh Vendor-specific pages

6.3| Mode parameters

Thig subclause defines the descriptors and pages for mede parameters used with optical
memory card devices.

Thel mode parameter list, including the mode parameter header and mode parameter bfock
desgriptor, are defined in SCSI-3 SPC.

Thel mode parameter sent by the MODE SELECT command shall be valid until either a UNIT
ATTENTION condition is generated by a RESET condition occurring, or the mode paramgter
is changed.

Theg medium-type code field is cofitained in the mode parameter header (see SCSI-3 SFPC).
Table 9 defines the medium-type_code values used for optical memory card devices.

Table'9/— Optical memory card medium-type codes

Code Description
00h Befault (only one medium type supported)
01h Write-once medium complied with ISO/IEC 11694-4, annex B
02h Write-once medium complied with ISO/IEC 11694-4, annex A
03h Read-only medium complied with ISO/IEC 11694-4, annex B
04h Read-only medium complied with ISO/IEC 11694-4, annex A
05h - 7Fh Reserved
80h - FFh Vendor-specific

The device specific parameter field is contained in the mode parameter header (see SCSI-3
SPC). Table 10 defines the device specific parameter values used for optical memory card
devices.
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Bit 6 5 4 3 2

WP Reserved DPOFUA Reserved AT EBC

When used with the MODE SELECT command the WP bit is not defined.

When used with the MODE SENSE command, a write protected (WP) bit of zero indicates that
the medium is write enabled. A WP bit of one indicates that the medium is write protected. For

reagl-only media the WP bit is reserved.

Wh

Wh
sup

For
logi
field
par
par
SEl
see
peri
defi

Def

pres
parameter block descriptor. When a user defines multiple partitions on a card the partit

sha
the

partition one is defined by from byte' 8 to 15 in the mode parameter block descriptor.

An

con
(sed

exp
beg

For
dev

For
che

1

bn used with MODE SELECT command the DPOFUA bit is reserved.

bn used with the MODE SENSE command, a DPOFUA bit of one indicates that the ta
ports the DPO and FUA bits (see SCSI-3 SBC).

rget

the

the MODE SELECT command, an address type (AT) bit of zero indicates the value in
cal block address field of the medium access commands and,the sense data inform

ECT command. Each partition is specified by a type of sector (defined as a density ¢
Table 11) and a number of logical blocks. Thee, MODE SELECT command does
orm any physical recording to the medium, therefore, it is possible to change part
itions later. This means the user is responsible/for managing partition definitions.

nition of partitions by the MODE SELECI command are valid regardless of a card b
bent in the logical unit. The definition™~for a partition requires eight bytes of a m

| be set up without blank spaces. The partition numbers shall be assigned sequentiall
logical unit starting with partition® zero. Partition zero is defined by from byte 0 t

AT bit of one indicates/the value in the logical block address field of the medium acq
mands and the sense ‘data information field shall be interpreted as defined in Tab
b 4.2). All sectorsemust be of the same type within a track. All track addresses
fessed relative (o)'the whole card. The sector address is expressed relative to
inning of each track.

the MOPE.SENSE command, an AT bit reflects the current operating address type of
ce.

the/MODE SELECT command, an enable blank check (EBC) bit of zero disables the b

tion

shall be interpreted as defined in Table 1 (see 4.2). The ladical block address withjn a
ition begins with block zero and is contiguous up to th€‘last logical block within fthat
ition. The optical memory card devices supports up.4to 128 partitions by the MQDE

de,
not
tion

eing
ode
ons

by
D 7,

ess
e 2
are
the

the

ank

cking operation of the medium during write operations. An EBC bit of one enables b

ank

checking. If a non-blank block is found during a write operation, the command shall be
terminated with a CHECK CONDITION status and the sense key shall be set to BLANK
CHECK. For read-only media, the EBC bit is reserved.

For the MODE SENSE command, an EBC bit of zero indicates that blank checking of the
medium during write operations is disabled. An EBC bit of one indicates that blank checking

duri

ng write operations is enabled. For read-only media, the EBC bit is reserved.

The density code field is contained in the mode parameter block descriptor (see SCSI-3 SPC).
Table 11 defines the density code values used for optical memory card devices.
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Table 11 — Optical memory card density codes

Density Optical card media
code

01lh — OFh Reserved
10h — 1Fh Vendor-specific
20h — 2Fh Reserved

00h Default density

Logical format Reference International Standard

3oh — 3Fh PWM recording method, 8-10 NRZI modulation ISO/IEC 11694-4, annex A
40h — 4Fh PPM recording method, MFM/NRZI-RZ modulation ISO/IEC 11694-4, annex B
Cgde 80h — FFh are vendor-specific, all other codes are reserved.

N
d

OTE The least significant nibble of the density code (bit O to 3) corresponds to the.seetor type cod
bfined in ISO/IEC 11694-4.

¢

For
mer
for

For
curi

The

(cufrent values). The mode parameter block descriptor response to the MODE SE]I
mand shall be as described below. The UNKT ATTENTION condition should be cleared|

con

a)

b)

c)

d)

The

the MODE SELECT command if the AT bit is set to zero, the density code field of op
hory card device block descriptor indicates the sector type code’ selected by the initi
Ise in subsequent read and write operations.

the MODE SENSE command if the AT bit is set to zere, the density code field reflects
ent operating sector type of the device.

Following a UNIT ATTENTION condition for a power on or hard reset condition, while
ready, the target shall report the device specific initial default value.

When a logical unit comes to the ready state after medium loading, the default v
described in item a) shall be‘reported. The number of blocks field shall be set to
maximum logical block number (track number) of the loaded medium. If a logical unit d
not come to the ready state after the medium is loaded, the most recent mode param
plock descriptor (initial ‘default value described in item a), when the card was first load
shall be reported.

Following a successful MODE SELECT command execution, the target shall report
mode parameterblock descriptor specified by MODE SELECT command.

barameter block descriptor defined by items a) through c) above.

mode page codes for optical memory card devices are defined in Table 12.
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MODE SENSE command shall report the most recent mode parameter block descriptor

NSE
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Following<@.successful card eject operation, the target shall report the most recent mode
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