Universal Serial Bus

Mass Storage Specification
For
Bootability

Revision 1.0
October 25, 2004



Universal Serial Bus Mass Storage Specification Bootability

Change History

Revision Issue Date Comments
0.6 January 8, 2002 Initial draft
0.7a
0.7b May 8, 2002
0.7c
0.7d October 14, 2002
0.8 February 14, 2003 First release for DWG review
0.8b March 25, 2003
0.8c June 25, 2003
0.8d October 6, 2003 Second release for DWG review
0.8e December 8, 2003 Updates from Austin, TX DWGtmge
0.8f February 26, 2004 Updates from San FranciscoD@AG meeting
0.8g April 20, 2004 Updates from Atlanta DWG meetintglease for DWG review
0.9 June 8, 2004 New revision number only — releaspublic review
1.0 October 25, 2004 New revision number only — putdlease

USB Device Class Definition for Mass Storage Devise
Copyright © 2002, 2003, 2004 USB Implementers Forum

All rights reserved.

INTELLECTUAL PROPERTY DISCLAIMER

THIS SPECIFICATION IS PROVIDED “AS IS” WITH NO WARR ANTIES WHATSOEVER INCLUDING
ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PA RTICULAR PURPOSE, OR ANY
WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL, SPE CIFICATION, OR SAMPLE.

A LICENSE IS HEREBY GRANTED TO REPRODUCE AND DISTRI BUTE THIS SPECIFICATION FOR
INTERNAL USE ONLY. NO OTHER LICENSE, EXPRESS OR IM PLIED, BY ESTOPPEL OR
OTHERWISE, TO ANY OTHER INTELLECTUAL PROPERTY RIGHT SIS GRANTED OR INTENDED

HEREBY.

AUTHORS OF THIS SPECIFICATION DISCLAIM ALL LIABILIT Y, INCLUDING LIABILITY FOR
INFRINGEMENT OF PROPRIETARY RIGHTS, RELATING TO IMP LEMENTATION OF
INFORMATION IN THIS SPECIFICATION. AUTHORS OF THIS SPECIFICATION ALSO DO NOT
WARRANT OR REPRESENT THAT SUCH IMPLEMENTATION(S) WI LL NOT INFRINGE SUCH

RIGHTS.

All product names are trademarks, registered tradesnor service marks of their respective owners.

Please send comments via electronic mail to techsup@usb.org

Revision 1.0 — October 25, 2004

Page ii




Universal Serial Bus Mass Storage Specification Bootability

Contributors

Doug Azzarito, Dell

Fred Bhesania, Microsoft

Jim Blackson, Y-E Data

Mark Bohm, SMSC

Robert Chang, SanDisk

Jason Chien, Genesys Logic

David Cho, Genesys Logic

Kenny Chu, Hagiwara Sys-Com
Graham Connolly, Fairchild Semiconductor
Francois Ennesser, Axalto

Alan Haffner, Lexar Media

Trenton Henry, Standard Microsystems
Masabhiro Ito, Yamagata Fujitsu
Shin-han Kim, Samsung

Steve Kolokowsky, Cypress Semiconductor
Gary Laatsch, Phoenix Technologies
Pat LaVarre, lomega

Antonis Lazaridis, TDK

Frank Lin, SST

David Luke, Cypress Semiconductor
Eric Luttmann, Cypress Semiconductor
Hiroki Masui, Standard Microsystems
Joe Meza, SoftConnex

Michael Montgomery, AXALTO

Revision 1.0 — October 25, 2004

Kiichi Muto, NEC Electronics

Sivagar Natarajan, AMI

Quang Nguyen, Phoenix Technologies
Shuba Swaminathan, Micron Technology
Nathan Obr, Microsoft

Ryota Okazaki, NEC Electronics

Mike Pearson, Samsung

Matt Pujol, LSI Logic

Dan Repich, SMSC

Eddy Reynolds, Hewlett-Packard

Al Rickey, Phoenix Technologies

Bill Russell, Canon

Jim Sandman, lomega

Jack Schwartz, Sun Microsystems

Tal Segalov, M-Systems

David Sheu, Genesys Logic

Toyoko Shimizu, Y-E Data

Ariel Sobelman, M-Systems

Curtis Stevens, Western Digital

Jackie Su, Genesys Logic

Aaron Sun, Genesys Logic

Shuba Swaminathan, Micron Technology
David Won, Samsung

Aran Ziv, M-Systems

Page iii



Universal Serial Bus Mass Storage Specification Bootability

Revision 1.0 — October 25, 2004 Page iv



Universal Serial Bus Mass Storage Specification Bootability

Table of Contents

(L= 1o o T= T 1S (o] USSR ii
(070 14 01 o101 (0] = PSSR iii
LI 101 (=R o1 0] = | SRR %
JLIE= 101 F= o 1 1= o1 =SS RRR Vi
N 1 14 o Yo LU o] £ o o OSSP 1
oo o = 1
1.2  Related DOCUMENTS ......cooiiiiiieec e 1
1.2.1 (070] 101 1 g F= Va0 JST= RO 1
1.2.2 O NE 1

1.3  Terms and ADDIreVIatiOnS. .........cccci it e e s e e e e e e s rae e e e e e e e e aans 1
1.3.1 RESEIVEA ... ., 1

G 207 © TV | o) Yo o] o 1TSS 2
IR T T =~ Vo PP PRR 2

TG 1 O B 1 S PRI 2
TR 7 T =1 i PSP 2

2 General DeVICE REQUITEMENTS . ..iiiii it ciieiie e e e e e eese e e e e e e s s s e e e e e e s sssaaaeeraaee e s s nnnanaeaaeeesanns 2
3 Device Required CommMand SUPPOIT c...uuuiiiiieeeiiiiiiiiiee e e e e s et e e e e e s s ssnarre e e e e e e e s snnnnaeeeaaeeeeanns 2
7 R | N (@ 10| = A @doT 1 41 F=1 o I PP 3
3.2 READ(L0) COMMIANG...ciiiiiiiiitiiiietaaa ettt e e e e e e e s atbeee e e e e e e e s anbbeeeeeaaaesaanseeeeeeaaesaaannsenneeeaens 4
3.3 REQUEST SENSE COMMANG ......covviiiiiiiiiiiiiiieieeeeeeeeeeeee ettt ee et e e e e e e e e e e e e e eeeeeee e e 5
3.4  TEST UNIT READY COMMANG......ccctuiiiiiiiieeiiiiieesiiieeessiieeeessiteeeesssteeeesssseesesssseessssssenessns 6

4 Read/Write Media Device Required COmMmMandsS.......cccceeveeeiiiiiiiiiiiee st e e e e e sevinneeee s 7
4.1  MODE SENSE(10) COMMANG......cctiiiiiiiiiiiiieeeesisiiiieeeseeessesnireereeeesssssnnneeeaeessssnssnneeeees 7
41.1 Flexible Disk Mode Page (FDMP) ...ttt 7

N S Yy B N O Y = X 1 i I PP 9

5 CD/DVD Device Required COMMEANAS .....cciiiiiiiiiiiiiiiieeeeaiiiiiiee e e e e e saaeae e e e e e e e 10
I R = Y B 1 1O 10

6 SCSICommands To Support Optional INT 13 FUNCLIONS......covveiiiiiiiiiiieee e ciieee e 12
6.1 FORMAT UNIT COMMANG ....uuviiiiiieeiiiiiiiiiiieee e s et ee e e e e e s steee e e s e e e s s snnnnaneeeeessssnnnnneeeees 12
6.2  VERIFY COMMEANG .....ooiiiiiiiiiiiiiiiiiiieeeeeeee ettt ettt ettt e e e et e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeees 12
6.3 WRITE(10) COMMANG........cccutieiiieee e ittt e e e s e e e e e e e s s e e e e e e s s snn e e e e e e s s e snnnnneeeees 13

Revision 1.0 — October 25, 2004 Page v



Universal Serial Bus Mass Storage Specification Bootability

Table of Tables

Table 1 INQUIRY command fOrMAL..............o e eeeeiiiiiiiee e e e e et rree e e e s e e e e e e e e e e e e e et e e e e e e e e 3
Table 2 Standard INQUIRY Data ..........ccuuuuuiiiieiie i e et s e e e e e e e e e e e eesbabaa e e e as 3
Table 3 Peripheral DeviCe TYPE (PDT) COUBS. aaaaaaatiiiiiiitiaiiae e e e ettt e e e e e e e e e e e e e e enneenes 4
Table 4 READ(L10) COMIMANT.........uuuuuiiiiiiieiaaaateeteetieeeeeeeeeeeaeaaaaaaaaaaaaaaaaasssseeeeeeeaaaaaaaaaaaaaasasaaaaaannenes 4
Table 5 REQUEST SENSE COMMEANG .............tmmmneeeereteiiiaiaieeeeeeeeeeesessasanaaeeesaaeaesseesssrsrnnnnnns 5
Table 6 Standard REQUEST SENSE Galal.......ucoooiieiiiiiiiee et rees e e vn e 6
Table 7 TEST UNIT READY COMIMANG .........eetiimmmmmeeaetteeeeeesatireeeeessaiiiseeeeessbsseeessasnneeeeessssnneeeesssans 6
Table 8 MODE SENSE(10) COMMENG........coiiiiiiiiaaeee ettt e e et e e e e e e e e et eeeeeeeeeas 7
Table 9 Mode Parameter Header(L0) ... ... oottt e e e e e e e e e e e e e e e e e e e e e aans 7
Table 10 MOAE Parameter LiST.........ooiuuteeeecm ittt e et et e e e s e e e e e nneee 8
Table 11 MOde Page (05).....cceeeiiieii e eeeeeee ettt ettt e e e e e e e e e e e e e e e e et e bt e e e eeeeeeaas 8
Table 12 READ CAPACITY COMMENG........ccuuutmmmmneeeeeesaiiieeteesaaitseeteesaisnse e e saanseeaessasnneeeeesannnneeeas 9
Table 13 READ CAPACITY LA -..eeteieiueeatiieeeetee e e ateeeatieeaieeesteeesteeaaseeesaeassesasseaaseeeaneeesseeansesanseesnns 9
Table 14 READ TOC COMMENT ......eeiiiiiiiiiiiiimmms ettt e e sttt e e sttt e e s aib e e s asbee et e e s aannnneeeeesannnneeeens 10
Table 15 READ TOQC QALA ...cuvueeiueeeitieeiteeeieastee e steeeeteeateeasteeateeesbeaasbeeseeasbeeanseeansessnneeanseasnseeanneesnneans 11
Table 16 FORMAT UNIT COMMANT ....ccciiutriiet e e e eamtteeeeeesaitseeeeessatbseeeeessasnneeeesaasbsseeeessannnneeeesans 12
Table 17 VERIFY COMMENG.........uuiiiiiiiiiiitieeete ettt e sttt e e e e e e s et e e e e e eabbr e e e e e e annneeas 13
Table 18 WRITE(L0) COMIMANT.........coiiiiiiiae ettt e et e e e e e e e e e e e e s s nnaebebbesbeeeeeeaeaaeaaaaaans 13

Revision 1.0 — October 25, 2004 Page vi



Universal Serial Bus Mass Storage Specification Bootability

1 Introduction

When personal computers and similar devices arepoiwp, they typically load and begin executirgy th
main operating system from a mass storage devideasia disk drive. This specification definegteo$
commands and associated data sufficient to alleidhding of an operating system stored on a USBsMa
Storage Class device.

1.1  Scope

This specification fully defines the minimum recgdrset of CDBs and Data a USB Mass Storage device
must implement in order for a host to boot fromThe commands defined herein are taken from other
industry command set specifications. Some of tspseifications conflict with each other in minatails.
The command definitions in this specification resahe applicable conflicts.

1.2 Related Documents

1.2.1 Command Sets
1545-DMulti-Media Commands - 4 (MMC-Ayww.t10.0rg/scsi-3.htm

BSR NCITS 33®Reduced Block Comman(RBC), www.t10.0rg/scsi-3.htm

NCITS 306-1998CSI Block CommandSBC),www.t10.org/scsi-3.htm

NCITS 351-2001SCSI Primary Commands {2PC-2) www.t10.org/scsi-3.htm
ATAPI Removable Rewritable Media (INF-8070fip.seagate.com/sff/INF-8070.PDF
USB Mass Storage Class UFI Command Specification

1.2.2 Other
ANSI INCITS 361-2nnn ATAttachment with Packet Interface (ATA/ATAP|vé)w.t13.org/#Projects

ANSI INCITS 363-2nnBIOS Enhanced Disk Drive ServiggDD-2), www.t13.org/#Projects
BIOS Boot Specification (Compaq, Phoenix and Intelyw.phoenix.com/techs/specs.html

El Torito CD-ROM Boot Specificationyww.phoenix.com/techs/specs.html

ATAPI Removable Media BIOS Specificatiomyww.phoenix.com/techs/specs.html

other USB Mass Storage Class specifications

1.3 Terms and Abbreviations

1.3.1 Reserved

In the case of Data sent In to the host from thecee reserved fields shall not be used by the. hdke
device may set reserved fields to values other zkao.

In the case of a CDB or Data sent Out from the tw#te device, reserved fields shall be set to 0.

Reserved fields may be defined in other standardpecifications, but for the purposes of bootabdre
unused.
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1.3.2 Out of scope

A value that is out of the scope of this specifmat The host may attempt to boot from a devieg th
returns an out-of-scope value, or the host magawsattempt to boot from other devices.

1.3.3 Pad

Some CDBs are defined to have conflicting lengthAD bytes are added to make the CDBs have a fixed
length of 12 (OCh). Pad bytes shall be set to bgrine host.

1.3.4 CDB
Command Descriptor Block — the structure used tarnanicate commands from a host to a logical unit.

1.35 BOT
Bulk-Only Transport (specification).

2 General Device Requirements

For devices implementing the BOT specification:

1. Ifthe device is a multiple LUN device, then theBM@LUN shall be used to determine the logical unit
addressed by the command block.

2. The device shall accept a BOT bCBWCBLength of 12h)0for all the commands documented in this
specification.

3 Device Required Command Support

The following sections document the commands theiaed to support the firmware abstraction lager f
devices. These commands are fully documenteceisE-8070i and SBC documents. The host shall
support all values defined herein. The host mayjgnot required to, support values that areobstope.

The host may attempt to boot from a device thairnstan out-of-scope value, or the host may instead

attempt to boot from other devices.

For optical devices, such as CD, DVD, and MO, wtihensector size is 2k the El Torito CD-ROM boot
specification is used for booting.

All devices shall support the commands in thisisadh order to boot.
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3.1 INQUIRY Command
The INQUIRY command requests that information rdgay parameters of the Device be sent to the Host
Computer.

Bit 7 6 5 4 3 2 1 0
Byte

0 Operation Code (12h)

1 Logical Unit Number | Reserved

2 Reserved

3 Reserved

4 Allocation Length (24h)

5 Reserved

6

11 PAD

Table 1 INQUIRY command format

Allocation Lengths other than 24h (36) aeserved

The INQUIRY command returns CHECK CONDITION statudy when the Device cannot return the
requested INQUIRY data. The INQUIRY data shoulddterned even though the Device may not be
ready for other commands.

If an INQUIRY command is received with a pendingt attention condition (i.e. before the Device repo
CHECK CONDITION status), the Device shall perfofme iINQUIRY command and shall not clear the
unit attention condition.

Standard INQUIRY Data

The standard INQUIRY data contains 36 requiredyte

Bit 7 6 5 4 3 2 1 0
Byte

0 Reserved Peripheral Device Type

1 RMB | Reserved

2 Reserved

3 Reserved | Reserved

4 Additional Length

5 Reserved

7

8 e

15 Vendor ldentification

16 e

Product Identification

31

32 ..

35 Product Revision Level

Table 2 Standard INQUIRY Data

The PDT (Peripheral Device Type) field identifieg evice currently connected. The host shall axipp
PDT codes 00h, 05h, 07h, and OEh; all others arefascope.

Revision 1.0 — October 25, 2004 Page 3
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Code Description

00h SBC Direct-access device (e.g., UHD Floppy disk)
01-04h Out of scope

05h CD-ROM device

06h Out of scope

07h Optical memory device (e.g., Non-CD optical djsk

08h-0Dh | Out of scope

OEh RBC Direct-access device (e.g., UHD Floppy disk)
OF-1Fh Out of scope

Table 3 Peripheral Device Type (PDT) codes

A Removable Medium Bit (RMB) of zero indicates thiz¢ medium is not removable. An RMB bit of one
indicates that the medium is removable. The husil support both values.

The host shall support Additional Length valuesFi&h. All others (i.e. 00-1Eh and FB-FFh) are ofut o
scope.

In the Vendor Identification, Product Identificatioand Product Revision fields, the host shall supp
ASCII graphic codes (i.e. code values 20-7Eh). oftiler byte values (i.e. code values 00-1Fh an& Mt}
are out of scope.

3.2 READ(10) Command

The READ(10) command requests that the Device feadiata to the host computer. The most receiat dat
value written in the addressed logical block isime¢d.

Bit 7 6 5 4 3 2 1 0
Byte
0 Operation Code (28h)
1 Logical Unit Number | Reserved
2 (MSB)
i Logical Block Address
5 (LSB)
6 Reserved
7 (MSB) Transfer Length
8 (LSB)
9 Reserved
10
11 PAD

Table 4 READ(10) command
The Logical Block Address field specifies the Iadiblock at which the read operation begins.
The Transfer Length field specifies the numberaftguous logical blocks of data that are transirrA

Transfer Length of zero indicates that no logidatks are transferred. This condition is not cdasgd an
error. Any other value indicates the number ofdabblocks that are transferred.
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3.3 REQUEST SENSE Command
The REQUEST SENSE command instructs the Devicatwster sense data to the host computer.

Whenever an error is reported, the Host Computanldhissue a REQUEST SENSE command to receive
the sense data describing what caused the errditicon If the Host Computer issues some other
command, the sense data is lost.

Bit 7 6 5 4 3 2 1 0
Byte

0 Operation Code (03h)

1 Logical Unit Number | Reserved

2 Reserved

3 Reserved

4 Allocation Length

5 Reserved

6

11 PAD

Table 5 REQUEST SENSE command

The sense data is available if:
1. an error condition (CHECK CONDITION) had previbubeen reported to the Host Computer;
2. other information (e.g. medium position) is aablk in any field.

If the Device has no other sense data availabletton, it returns a sense key of NO SENSE and an
additional sense code of NO ADDITIONAL SENSE INFORMON.

The sense data is preserved by the Device uniiévetd by a REQUEST SENSE command or until the
receipt of any other I/O Command.

The Device returns CHECK CONDITION status for a REEST SENSE command only to report
exception conditions specific to the command its€lér example:

1. A non-zero reserved bit is detected in the ComniRexket;

2. A Device malfunction prevents return of the sers@ad

If a recovered error occurs during the executiothefREQUEST SENSE command, the Device returns the
sense data with GOOD status. If a Device retutiECK CONDITION status for a REQUEST SENSE
command, the sense data may be invalid.

Devices shall be capable of returning at leastyt8sbof data in response to a REQUEST SENSE
command. If the Allocation Length is 18 or greatard a Device returns less than 18 bytes of tiada,

Host Computer should assume that the bytes natferaed are zeros. Host Computers can determiwe ho
much sense data has been returned by examininyglteation Length parameter in the Command Packet
and the Additional Sense Length in the sense da&vices do not adjust the Additional Sense Length
reflect truncation if the Allocation Length is letsg&n the sense data available.
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Bit 7 6 5 4 3 2 1 0
Byte

0 Valid Error Code (70h or 71h)

1 Segment Number (Reserved)

2 Reserved | ILI | Reserved Sense Key
3 :

6 Information

7 Additional Sense Length (n - 7)

181 Command Specific Information

12 Additional Sense Code

13 Additional Sense Code Qualifier (Optional)

14

17 Reserved

1n8 Reserved

Table 6 Standard REQUEST SENSE data

The Sense Key, Additional Sense Code and AdditiBealse Code Qualifier provide a hierarchy of
information. The intention of the hierarchy ispmvide a top-down approach for a Host Computer to
determine information relating to the error andepton conditions. The Sense Key provides generic
categories in which error and exception conditicens be reported. Host Computers would typically use
sense keys for high-level error recovery procedudadditional Sense Codes provide further detalil
describing the sense key. Additional Sense Coddifigus add further detail to the additional sensde.
The Additional Sense Code and Additional Sense Cuaifier can be used by Host Computers where
sophisticated error recovery procedures requirailddtinformation describing the error and excaptio
conditions.

3.4 TEST UNIT READY Command

The TEST UNIT READY command provides a means tckliethe Device is ready. This is not a request
for a self-test. If the Device would accept anrappiate medium-access command without returning
CHECK CONDITION status, this command returns a GOsd@us. If the Device cannot become
operational or is in a state such that a Host Caenaction is required to make the Device ready, th
Device returns CHECK CONDITION status with a seksg of NOT READY.

Bit 7 6 5 4 3 2 1 0
Byte

0 Operation Code (00h)

1 Logical Unit Number | Reserved

2 Reserved

3 Reserved

4 Reserved

5 Reserved

6

11 PAD

Table 7 TEST UNIT READY command
The TEST UNIT READY command is useful in that iioals a Host Computer to poll a Device until it is

ready without the need to allocate space for retlidata. It is especially useful to check meditust
Devices are expected to respond promptly to inditia current status of the Device.
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4 Read/Write Media Device Required Commands

The commands in this section are required forelices which report a Peripheral Device Type (PBT)
0x00, 0x07, or OxOE.

4.1 MODE SENSE(10) Command

The MODE SENSE command provides a means for a Bdwiceport parameters to the Host Computer. It
is a complementary command to the MODE SELECT comama

Bit 7 6 5 4 3 2 1 0
Byte

0 Operation Code (5Ah)

1 Logical Unit Number | Reserved| DBD(0) | Reserved

2 Reserved | Page Code

3 Reserved

4 Reserved

5 Reserved

6 Reserved

7 Parameter List Length (MSB)

8 Parameter List Length (LSB)

9 Reserved

10

11 PAD

Table 8 MODE SENSE(10) command

4.1.1 Flexible Disk Mode Page (FDMP)

Support for the Flexible Disk Mode Page is requiiedkll devices with a Peripheral Device Type othe
than 05h. The FDMP provides the geometry that ces®ary for translating a CHS address to a SCSI
standard logical block address.

The 28h bytes of Flexible Disk Mode Page data netdiby the Device shall begin with an 8-byte MODE
PARAMETER HEADER. Byte 0 shall be 00 and byte &lshe 26h.

Bit 7 6 5 4 3 2 1 0
Byte

0 (MSB)

1 Mode Data Length

(LSB)

2

3

4 Reserved

5

6 (MSB)

Block Descriptor Length (0 or 8)
7 (LSB)

Table 9 Mode Parameter Header(10)
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Bit 7 6 5 4 3 2 1 0
Byte

0-7 Mode parameter header

0-7 Block descriptor (if Block Descriptor Length is 8)

0-n Page(s)

Table 10 Mode Parameter List

Note:

The device may return zero or more Block Descriptegardless of the value of DBD. The host shall
accept any Block Descriptors returned by the devi@®nsideration of conflicts between existingustty
specifications.

Bit 7 6 5 4 3 2 1 0
Byte

0 Unused Page Code (05)

1 Page length in bytes (1Eh)

2

3 Unused

4 Number of Heads

5 Sectors per Track

g Bytes per Sector

g Number of Cylinders
10-31 Unused

Table 11 Mode Page (05)

The number of heads field specifies the numbereatls used for reading and writing data on the mediu
Heads used exclusively for servo information arelieded.

The sectors per track field specifies the numbeseotors per revolution per head.

The data bytes per sector field specifies the nurmbeytes of data per sector that an applicatli@ntcan
read or write.

The number of cylinders field specifies the numtfecylinders used for data storage.
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4.2 READ CAPACITY

The READ CAPACITY command provides a means forhthst computer to request information regarding
the capacity of the installed medium of the device.

Bit 7 6 5 4 3 2 0
Byte
0 Operation Code (25h)
1 Logical Unit Number | Reserved
2 Reserved
3 Reserved
4 Reserved
5 Reserved
6 Reserved
7 Reserved
8 Reserved
9 Reserved
10
11 PAD
Table 12 READ CAPACITY command
Eight bytes of READ CAPACITY data shdlk returned to the host computer.
Bit 7 6 5 4 3 2 0
Byte
0 (MSB)
; Last Logical Block Address
3 (LSB)
4 (MSB)
2 Block Length in Bytes
7 (LSB)

Table 13 READ CAPACITY data

The Last Logical Block Address field holds the tealid LBA for use with media access commands.

Revision 1.0 — October 25, 2004
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5 CD/DVD Device Required Commands

CD-ROM and DVD devices shall report device typ@ fhie response data returned by the Inquiry
command. CD-ROM and DVD devices differ from desgickescribed previously in that they have a 2k-
logical block size and are read only. Althoughsthdevices support many of the same commands fitbeir
system requires additional commands such as réssldacontents.

51 READTOC
The READ TOC command is used by the Host Compotéatantify a multi-session CD.

Bit 7 6 5 4 3 2 1 0
Byte
0 Operation Code (43h)
1 Reserved [ MSF [ Reserved
2 Reserved | Format-A
3 Reserved
4 Reserved
5 Reserved
6 Reserved
7 MSB Allocation Length
8 LSB
9 Format-B | Reserved
10
11 PAD

Table 14 READ TOC command

To identify the multi-session CD TOC, the Host Cantgp shall issue the following READ TOC command.

The Format-A field in byte 2 of the CBD shall bé &ezero and the Format-B field, bits 7-6 of b9teshall
be set to 01b. These values indicate "Multi-sessiode"”. All other values are reserved for defniin
MMC.

The MSF bit shall be set to 0 to indicate thatrétern CD address values are specified in LBA fdrmat
minute second frame.

The Allocation Length shall be set to 0Ch (12);adHer values are reserved.

The device shall return the following data.
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Bit 7 6 5 4 3 2 1 0

(¢}

MSB TOC Data Length (0Ah)
LSB

First Complete Session Number
Last Complete Session Number
TOC Track Descriptor
Reserved
Reserved
First Track Number in Last Complete Session
Reserved

w NP o

MSB

Logical Block Address of First Track in Last Sessio

~N~No ook~ WNEFE O

LSB

Table 15 READ TOC data

The TOC Data Length specifies the length in byfat® following TOC data that is available to be
transferred to the Host. The TOC Data Length Vaoes not include the TOC Data Length field itself.
The data length shall be set to 10 (OAh). All otvedues are out of scope.

The First Complete Session Number shall be sehéo @ll other values are out of scope.

The Last Complete Session Number indicates the auoftthe last complete session on the disc. Tas L
Complete Session Number shall be set to one forgéessession disc or if the Logical Unit does not
support multi-session discs.

First Track Number In Last Complete Session rettladirst track number in the last complete sessio

The Logical Block Address contains the addressefirst block with user information for the firsack of
the last session, as read from the Table of Cahitdhthe MSF bit is zero, the Logical Block Addsfield
shall contain a logical block address. Any othedues for the MSF bit and this Logical Block Addrese
out of scope.

Revision 1.0 — October 25, 2004 Page 11



Universal Serial Bus Mass Storage Specification Bootability

6 SCSI Commands To Support Optional INT 13 Functions

The following commands are required to supportanai INT 13 commands such as Verify and Format

6.1 FORMAT UNIT Command
The host sends the FORMAT UNIT command to physidalimat a diskette according to selected options.

Bit 7 6 5 4 3 2 1 0
Byte
0 Operation Code (04h
1 Logical Unit Number FmtDatd CmplList Defect List Format (7)
1) 0)
2 Vendor Specific
3 (MSB) Interleave
4 (LSB)
5 Reserved
6
11 PAD

Table 16 FORMAT UNIT command

The FmtData bit is set to 1, the CmplList bit istsed, and the Defect List Format is set to 7. cilier
values in these fields return a Check Conditiomwhe Sense Key set to ILLEGAL REQUEST and the
Sense Code set to INVALID FIELD IN COMMAND PACKET.

Interleave: This specifies the interleave to be used whemé#tting. A value of O specifies that the Block

Device uses the default value. The default isfdr. &ll formattable media. A 1:1 interleave spmsfthat
consecutive logical blocks are placed in contiguaarending order.

6.2 VERIFY Command

The VERIFY command requests that the Device véhiéydata written on the medium.
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Bit 7 6 5 4 3 2 1 0
Byte
0 Operation Code (2Fh)
1 Logical Unit Number | Reserved | ByteCHk Reserfe
2 (MSB)
j Logical Block Address
5 (LSB)
6 Reserved
7 Verification Length (MSB)
8 Verification Length (LSB)
9 Reserved
10
11 PAD

Table 17 VERIFY command

The Byte Check (ByteChk) bit is optional. A Bytddhit of zero causes a medium verification to be
performed with no data comparison. A ByteChk lbibiwe causes a byte-by-byte compare of data written
on the medium and the data transferred from theé Bosputer. If the comparison is unsuccessful for a
reason, the Device returns a CHECK CONDITION statifils the sense key set to MISCOMPARE. The
Verification Length field specifies the number aintiguous logical blocks of data to be verified. A
Verification Length of zero indicates that no lagiblocks are to be verified. This condition issiwered
an error-free null operation.

6.3 WRITE(10) Command

The WRITE(10) command requests that the Deviceavihi¢ data transferred by the Host Computer to the
medium.

Bit 7 6 5 4 3 2 1 0
Byte
0 Operation Code (2Ah)
1 Logical Unit Number | Reserved
2 (MSB)
i Logical Block Address
5 (LSB)
6 Reserved
7 Transfer Length (MSB)
8 Transfer Length (LSB)
9 Reserved
10
11 PAD

Table 18 WRITE(10) command
The Logical Block Address field specifies the Iadiblock at which the write operation begins.
The Transfer Length field specifies the numberaftiguous logical blocks of data that are transirrA

Transfer Length of zero indicates that no logidatks are transferred. This condition is not cdasgd an
error and no data is written. Any other value dadiés the number of logical blocks that are transfe
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