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2.1. USB Mass Storage Framework
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PC and USB MSC Device
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USB Host
USB Port
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« Mass Storage Bulk Only 1.0 3
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« Mass Storage UFI Command Specification 1.0 >
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2.1.1.2. USB MSC Bulk-Only (BBB) Transport
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1. Control
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( command block ) {£281%%% ; BlControlimrfEiXap SR

2. Bulk
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3. Interrupt
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TR ESLER S EHTERE , MAZIEFIEEEEmINER.

LB IR | BfFH—EHIL.

USB MSC Bulk-Only (BBB) ¥ , REAEERKERINIR. EABAIFIUEMUSBEH ( PCin ) B
EExXE , TEZRALMY.

2.1.1.3. USB MSC UFI Command Specification

UFI, BDUniversal Floppy Interface , It BB FHIFIE , EXTIREMN.

JEUSB MSC UFISE , 2 T UFI$#E& ( Command Set) , @it HISEILAS , shERTHRN.
HUFISSES , EETFSCSI-2 FISFF-8070im S EAH,

B LEAFRE  siBET , FIUAROAIRUE , RUSB Flash Memory2R811 , <ZFloppy Disk
KRBT, AL, ISABATLARRL |, BB,

2.1.1.4. USB MSC Bootability Specification
BeIENNENES , RSHBEMMSCABEEFHIRE BN | thinfEs,

Et , B TIXAMEE | LAEEIRERFTLUNUSB MSCIRE EERN. XTFUHATENEARRS , FE
RBEN T —LanSHIfERa—EEUEE X

BY , SSRMFEETIIHEERAMRRIXAMMSCGREED |, BPAIRMESLINGAAICDB ( Command
Descriptor Block , ap$HiiAfTiR ) a&DatasiiE.

ﬁﬂ‘]I%?&lL‘}Uﬁ&ﬂ@%ﬂi’fﬂ%ﬁ%ﬁ"&ﬁ , BAROEREEBNLUER , FILAEAARAXD |, SR8

2.1.1.5. USB MSC Compliance Test Specification

TREHRE , BERFHAE | B— M XTREMNZAINEE |, IR IR ORUEFENRIEEES
B, XEAK , SRR,

2.1.1.6. USB Lockable Storage Devices Feature Specification

“Lockable Storage Devices Feature Specification” , {&#R/9 LSD FS,

)(Lor}:jfable” NEER  IE  BELBIIEREMAGRSESA | BIEMRE , BEERITHTD
B,

A T RN USBIF#ER &N 2= S EAINE.

METHIERE—MRERIGEEEX | AMAEEHBRLRT FUSBEREANAE |, ATLULALA EX
TN ANEAESRRAINY.
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Y AT S i F EHHostak & g g Device EBELock e E R Unlock XIRIAVFIEIRES.

(5]

=]

L FEFINRIEEIERAIMNY , Bt EEARK , JJRIZ .,
2.1.1.7. USB MSC USB Attached SCSI Protocol (UASP)

ﬁj’\’Attached" REEN , FWEREALEAY , AERIBHESCSINYAY_EERY , BISCSHMYAIHMTEER

UASPHISE , EX T XTFAE7EUSB 2.0§1USB 3.0 , UASHYEEIRAERIMEISEIIN , FEGH T —L
SEAIFI—LEHEFROOE.

2.1.1.7.1. EBSCSIHY , ATEEBF—PUASP

BARAEEE 7 XIMAISCSIMY , BT AIENNA<S , SSHIXININEE. (FAURSNARNE , B
RIASHY , FFETINATHGE , AR BRSNS NINEE TS , AMEEERINEF H—SSCIRHEi
W UASP ?

BBEEA , [FFAIBOT (Bulk Only Transport) , BAMMYEREEH , EEaRATATEFERSE
, (BEMEGE—NRLE | RAEERNFHTHRITS MER.

B0, XJFBOT , &— " HHost/&# 2RS4 ( transaction ) , EWAREFFRETMN , ARIREHEIRE]
SRAEFHIRMES | REABEFHA T RS, XENE , WTFENSURERISREMNE |, &
BT —MEX ( XiitB520% ) B9R%: (overhead )

TIXFFUSB 3.03kit , I=EMUSB 2.089480Mb/sZ5m T 5.0Gb/s , MiNER4kEFIBOTRYIE , BBAME
XIRILCPUMEEERIFI FERRIE , USBEEIREHRANS |, a0 , BiAR*KEE , 24 GHz Core Duo™
AICPU , FIRERRAEKEL2% , CPUEEIERERBA2I250MB/s , mUSB 3.089EBICIREZ5.0Gb/
s=640MB/s , EliAARRIERICRAERE AN —F,

F , A8 TIXANUASP |, 33 FSCSIHMGEHITT#MN e , LUEEUSB  2.089USBRE&FIFEER , fFFeoFIFE
USB 3.089eXTHES , aJLUFEBHEENEREIAZIRZI400MB/s, ItFrHIMY UASPHISCER |, tHEEERTAL
AY9FTAIHOoStiRAYERE |, FrAYDeviceimfIEN4S ( Firmware )

HT LI ENRETEAMY |, Device[FERTsZiEBOTHIUAS,

MIELUASPIEISE , X THLEWUaJEUSB 2.050USB 3.0_EsCIiS A UASHINY .
HHostf1Device&RsLH 7 ILLUASHMYAYIE , BBAHostiE@id HostimAYSCSI Software Stack
Zifla]Device , MUSBAYInterfacet G MINEE LE |, Z5FEHost StackEyEHp—ANSCSI Host

Adapter, DeviceEZESLISAMARIZEFIERY | XtEHosttEFEATLAZEIA ( Queue ) Deviced <
T UURRIRIMREAIIR T

797 7RI BEYBOTIYAISEFIRERATRIGRR |, FTLAEX THBJUASHMY , BIUASP | SKiRFHUSBHY
EERER | IBFTUSBIEE,

éFlF?kE’J BALAL A T SCIMURTIRERE | SAFRMEREHEEIT T |, FiLL , XM ERBAINIZFF
iEav: R

2.1.2. USB MSCHIZ/MNNZBX R S8,

FTiRBEBRUSB Mass StorageZMYAIXR |, B IAXEAM RS -
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(DUSB Mass Storage Class Control/Bulk/Interrupt (CBI) Transport

@USB Mass Storage Class Bulk-Only (BBB) Transport

(®USB Mass Storage Class Universal Floppy Interface (UFI) Command Specification

@USB Mass Storage Class Bootability Specification

®USB Mass Storage Class Compliance Test Specification

®USB Lockable Storage Devices Feature Specification (LSD FS)

@DUSB Mass Storage Class USB Attached SCSI Protocol (UASP)
BEEBERFRUSB MSCEMMYZBRXER | BEEEMEM :

2.7. USB Storage Class Protocol Relation

USB Mass Storage Class Protocol Relation

USB Host

CBI ®
USB Protocol moe——=
@ kkk
BOT=BBB
Microcontroller + =
USB Controller + Enhahced
Media Controller 5
UASP @
Storage Media
* %
url @ scsl
. Flash
Flo Disk
PPy Memory More <
. Feature
USB Device ¢

Only for Floppy

Most Used this

=

~ Bootable

Compatible ™)

. Lockable

=

MSC @)
Bootability
Spec

MSC @)
Compliance
Test Spec

5
MSC LDS(’J)

Feature Spec

S0EE , FMUESTIATIRE | TEMELHIRINES | MDeviceMHostZ [BVEUER(E | TEE™W

b

1. CBL: EXZEMTFloppyiReE , FILAANRE , R RILLHY
2. BOT : Bulk-Only Transport , tB#RBBB ( Bulk/Bulk/Bulk ) ,

mX3FBOT/BBBKij , MEUREUSBRLAIAR , 125 7 USBRESS . MEXIRMAJUASPIMNY , #ttit
FRUASP9BOTHIESRRR AN,

i ITERSE T , BEEEUSB DeviceiX—i.
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MUSBAYDevicels , IRIBEAZPEUBFMEIINRREAR , XomH :
1. —FhZEFloppyi&s , XIRFEAYRUFI Command Set ;
2. TRI—F, HERITENAIFlash Memory , XRAIEFISCSI Command Set,

MSCSHY . AEHMEBHT , FILARREFUSB MSCHMGERE , BISCSIRZEMUSB  MSCHEXAIH
S

BT, XJITFUSB  Device AT , IIRFE—LAZIEMANTIE | tLAIRTEaE | FfE K | IiiEtS
F | BRADBIRIMATHEERE

@USB Mass Storage Class Bootability Specification
(®USB Mass Storage Class Compliance Test Specification

®USB Lockable Storage Devices Feature Specification (LSD FS)

(B4£]

Eit , SMPNIIGEZERIXR | SRS ZIER 7. LTEXASNF , EPRINFEXON . RE
=R |, AIRIERIET , ERRESTRERT !

1. REBFORIEBOT , BlHostHDeviceAIEUREETAIMNY
**%* 2USB Mass Storage Class Bulk-Only (BBB) Transport

2. HR , FZEXRDOUSB Device NEFFIEUEFMEN R Z EIBEAIINNY
*% SCSI - Small Computer System Interface

3. &a, T, NRESCMEIFAIMEE , BBAFTEXROBOTHIFHRAR
*@USB Mass Storage Class USB Attached SCSI Protocol (UASP)

2.1.3. UB5USBHIfYClass , SubclassflProtocolfXd iz
&R

XIRZAY , THREUSBRUERAIE , B MREBIEART |, AN FEX/LME

« binterfaceClass

« binterfaceSubClass

+ binterfaceProtocol

458X R USBAIClass , Subclass , Protocol,

MRS FEA AL RIUER -

2.1.3.1. binterfaceClass=0x08=Mass Storage

Classf;Z2USB Mass Storage Class ,

2.1.3.2. bInterfaceSubClass=0x06=SCSI Transparent
Subclass , ATSZFFAYFIRINT
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2.8. SubClass Codes Mapped to Command Block Specifications

Table 1 — SubClass Codes Mapped to Command Block Specifications

Subclass

Command Block Specification

Comment

00h | SCSI command set not reported | De facto use
01h RBC Allocated by USB-IF for RBC. RBC is defined outside of USB.
02h MMC-5 (ATAPI) Allocated by USB-IF for MMC-5. MMC-5 is defined outside of
USB.
03h Obsolete Was QIC-157
04h UFI Specifies how to interface Floppy Disk Drives to USB
05h Obsolete Was SFF-8070i
I~ 06h| Scsl transparent command set | Allocated by USB-IF for SCSI. SCSI standards are d@
N— outside of USB.
07h LSD FS LSDFS specifies how host has to negotiate access before trying
SCsI
08h IEEE 1667 Allocated by USB-IF for IEEE 1667 IEEE 1667 is defined
outside of USB.
09h - FEh Reserved Reserved
FFh Specific to device vendor De facto use

2.1.3.3. binterfaceProtocol=0x50=Bulk Only Transport
Protocol , FTSZiAIZIZRANT -

2.9. Mass Storage Transport Protocol

Table 2 — Mass Storage Transport Protocol

binterfaceProtocol Protocol Implementation Comment
00h| CBI (with command completion interrupt) |USB Mass Storage Class
Control/Bulk/Interrupt (CBI) Transpaort
01h | CBI {with no command completion interrupt) | USB Mass Starage Class
Control/Bulk/Interrupt (CBI) Transport
02h Obsolete
03h-4Fh Reserved Reserved
50h BBB USB Mass Storage Class Bulk-Only (BBB)
Transpaort
51h - 61h Reserved Reserved
62h UAS Allocated by USB-IF for UAS. UAS is
defined outside of USB.
63h-FEh Reserved Reserved
FFh Specific to device vendor De facto use

M EEIXEAEHRRTE XASHFAIMN RS | I EESENARLA | EHER(IsEFERER &

AR OFIEAFHIMY , BISCSI, BBBFIUAS,

2.2. USB Mass StoragetB <RI {4-scIn
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USBEERIAE -
3.1. USBEERRE
USB Mass Storage Data Flow
USB Host |

Control Transfer |

USB
USB Protocol 10— >

Transfer

Bulk Transfer :

Microcontroller with embedded
USB device controller

Data Contained in
those USB Transfer

Embedded | Nand Flash =
usp | Firmware | Controller Read Capacity | ) @
Device II

""" \ ScCsi
> Read Block Command
Nand Flash Chip I \Write Block )

‘ Software || Hardware ‘m Control Flow
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[6] USB Complete 4th Edition®

[71 Mass Storage Class Specification Overview 1.4’
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