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1. B=

USB YRARL—UHF5A(MSC)RSA /8 &, MSC DEFIRERHIZTERSA/
T9,

AEHR L. HZ TMPM365 FT{fi-R—K & USBD RS54/ \&2{F AL, B5I1Z USB
MSC RAM Disk >IN T0T S LEER T HEDF—RAUERBALTLNE
_d_o

A—H([X USBBIUVBETNARISRAADITARIYTR | TTURRALUR].
MOTRAMBEDERMBEEL TS EFBELTLET,

THEIE USB RRRAN—UIL—LT—ODEKRIBETT,

USB Generic Protocol
USB Mass Storage Protocol

SCSI Command

RAMdick
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2. MSC RAM Disk > FIL7AGT S L

USB YRRML—U IR (USB MSC $BULME UMS) ([, =/A\—H LT LN
AUSB)TNARERAPIVE 12— T AR & HEEL. TOBDI7AILEREE
AIREIZ5TARaILTY,

USB RRRRL—U T NARIZR(E AZN—H LY T IILINR ETETEIND
USB Implements Forum(USB-IF)IZ&YEESNZEETAM L EYNTT 12
ERIEBEAN DT NAREDAVFAT—RERBLTNET,

KEBEEDAVFTI—RERALTERT 5T NI RIZEUTOLOLHYET,
® SMFIFHES/N—FRSA4T
® NFIFHERSAT(CD KU DVD R/W KF547D)
® R—ATILIZYTaAEYTINAR

AZEIZKYYHR—bEINBT/INAR%E MSC (RRRMN—UIFR)TINAREFEY
F9 ., MSC NERGRRETHS—H UMS (A=/N\—HIILIRRL—D)D A2 S
A2 L TOEMAZLLT—RIEES>TLET,

EVB#ZUSBAVA7T—RABEHTPCIZ#EHGL. BREHR AT 5E. 24k RAM Disk
MEREIN, PCIZEYTH—T Vb, T7MILDRELAIREEHYET,
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3. BNEIRE

BEREBEIUTOLSICHYET,
N—FOTIRE
® M365 FFffiri—F (JEFTm
(LAB%., HMAR—RZ“EVB & BR)
IAR J-Link-ARM v7.0
USB M D+E>% EVB M G15 HBE U IZ1E#k
USB O D- E>% EVB M H15 HE > ZHE
USB O VBUS E>% EVB O P1 &HE VU IZHEx
® USB O GND E>#% EVB 0 GND EVIZH#x
YOy T7IBE
® M365 #H/R—ra[§E7%: IAR Embedded Workbench for ARM 6.401
® PC (OS: Windows XP)
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4. 5Z(Enumeration)

TINARPRAL PC D USB R—M g SN B EIZ, T—2%F KA PC ~NE5i%
TEEOIZ. TINARIE/—ILBEE—RIZABRIC, BEICHIFEINBZNHEN

HYFET,

ARINFETORRICE KRR T NARADET 4RI TREREHT B0 LLTD

ATYTTTARDITEDERDITONET,

TEIE MSC V5RTNARZEFIZELT HERILLI-RATYTTT,

<enumeration start>

A

1. Host get device descriptor

'

A

6. Get String descriptor

v

2. Host set new address to
devide, use new address for the
continued enumeration

7. Host set active configuration

!

3. Host get whole device
descriptor again

8. For MSC class, Host will send
MSC class request: "Get Max
LUN" to get the logic union num.

v

A

4. Host get configuration
descriptor to get its total length

9. Host Send SCSI command:
“INQUIRY ” across bulk-out ep.
And the host will know the basic

information of your deivce

5. Host get whole configuration
descriptor after known its total
length

A

10. Host Send SCSI command:
“READ_CAPACITY " across bulk-
out enpoint. And the host will get

the capacity of your device

}

@numeration finishe@

A

For BOT device, all the data will
transfer by bulk-in and bulk-out

ep.
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5. TA4AR9)T45

5.1 TINARATAARI)TA

USB TIN\ARIE. T4RY)T2%&FERLT. BHDBRHEERANMBELET,

TARD)TRF BEDIT+—IYNTHEREIN=T—4TT,

TARDVTADE L BB DNAME, TRV T IO ENA M ERHLET
F2BEHDNALTIE, TARIVTEADRIAT(TINAR EK. AV FT—X T
URRAUM VS RGE VD HERTEET,

BYDITL—ILR(NA M FEZIET—R) & R TARIVTIORBEHEBE SN, T«
ROV TEDBRATIZEYBREYET,

(3¥#A1%. usbd_descriptor_msc.c ZSHBLTLEELY,)

USB TN\ARIZ. L DDTINARATARD)TRE L DU LDERTAAD)T4%
BATWET, FERIX. 1 DUEDAUETTI—RTARI)TREHZ . A4
Jx—RIE1DUEDIVRRAVNTARD) T RE /B ZTLNET,

TARD)TADRBHEEE TRISRLET,

Device descriptor

| |

Configuration | | Configuration
descriptor 1 descriptor n
l I l
Interface Interface
descriptor 1 descriptor n
I
\ 4 \ 4 . .
Endpoint Endpoint String descriptors
. .
descriptor 1 descriptor n
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Interface Descriptors
AT INALRIE, MSC ®D Bulk-Only AR TY,

AYLF)NTO5S5 LTI, usbd_descriptor_msc.c Z7AILAD
“glnterfaceDescriptorl O[] ZHELET,
const InterfaceDescriptor_t ginterfaceDescriptorl_0 = {

CbLength_Interface, /* bLength */
CbDescripterType_Interface, /* bDescriptorType */
0x00U, * binterfaceNumber */
0x00U, /* bAlternateSetting */
0x02U, /* bNumEndpoints */
0x08U, * binterfaceClass */
0x06U, * binterfaceSubClass */
0x50U, * binterfaceProtocol */
0x00U * ilnterface */

h

THREBZHRICLTHBALES , b 3HEDIERIZKY ., RAMIT /NI RET
ARARL—UTFTNNAREL TRV, BIEFEFEMAENTEET,

binterfaceClass = 0x08 = Mass Storage
binterfaceSubClass = 0x06 = SCSI Transparent
binterfaceProtocol = 0x50 = Bulk Only Transport

CMDR-M365UDM-01J
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5.2 TA4RYUT3MEFIE

ERANFETRALESC, NFETRVERLGEEL, RELGTARY)TE8%

RAMNERIETH2ETT,

TERICESIELI=TAROUTERBIO—%RLET,

(usbd_interrupt_setup_standard(g_bRequest)>

request == _GET_DESCRIPTOR

Y

v

< usbd_get_descriptor() >

judge f_bmbDirection OK

judge gDeviceState OK
Judge wValue Type

v

Call function to process when
wValue Type equal below:
_TypeDevice
_TypeConfig
_TypeString
_TypeDeviceQualifier
_TypeOtherSpeed

A,

Call usbd_Epx_Send() to initial the
Ep information structure array
gEpTransinfol[];

A,

Call ushd_ep0_write_fifo() to return
proper descriptor to Host

CMDR-M365UDM-01J
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5.3MSC YT Xk

Bulk-Only Mass Storage Reset (##ZF2>X YOI XP
KYYIRMERRAN =D T NARE) YT SF-OIZFERESN, 10271 —X
EEBEMIFENTLET .

RISADFIHR)IVTAME RAMORD CBW AT /A RZHEHF LI TN (EA
YEEA,

RRANME, R TR EIZEDNATERBHLTT NI RIZEELET, T/ 1R
(. Bulk-Only R RRRL—S DB EIZH NILIT—ERTILEVEDEET
RRAVMELEEHERFLGTNIEGYER A,

AT INA X[, Bulk-Only TRRALL—UYEYMMTETTH5E T, T/AARYIIR
FDIKEEZE NAK [CLTHEDENHYET,

Bulk-OnlyY RARL— 2y b ERITT HHIZ1E. RAME T RRIZEE/ (T L
[STNAR) YT RMEHTLET,

® bmRequestType: IRRAMMLT/INARAN JTR AR TT—REEK
bRequest: 255 (FFh)
wValue: O
windex: /12 371—RES
wlLength: O

Get Max LUN (##FE2>XYJILXR)

Get Max LUN T/\LRAYHYIZRME, TS RIZKY Y R—rEnbO009921 vk
BERTETAE=OIFERINET, T/\1 R Lo vy =y, LUNO A5
&K LUN15(Fh) F CEHRMICESFITENET,

Get Max LUN T/NARY YT RbEHITT H1-DIZIE. RAMITEZEE /(T L
[T NARBERERTLETNEGYER A,

® bmRequestType: IRRAMMLT/INARAN JTR AR TT—REEK
bRequest: 254 (FEh)
wValue: O
windex: 12371 —RES
wlLength: 1
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TOSHIBA

6. Bulk-Only 5%

AU TILTOTSLIE, bulk-only ERETOraLEFERALET, FIELE. 2
F—A% bulk-in & bulk-out TVRRA R zkYEzEInET,

CBW DOa<wR7OyII(ZlE. TINARIZKYZEFTEINS SCSIaAvURREENE
T TNARIFOATRTOVIERBIRL ., BEITLET . REICT /AL AL CSW %7K

ANMERFILET,

1 DARVRIT—RIRAT—ERAI70—IF, AT UREE, T—8142 . T—E3T7 Ik,
AT—RREEOTIO—E2RLET,

Command transport
(CBW)

Data — Out
(from host)

Data — In
(to host)

A,

Status Transport
(Csw)

1- aAvURIT—RIRT—4E2R

(. usbd_scsi.c ® _USBD MSC_SCSI Command_Analysis(uint8_t
*pucData) BB LUV8.24)ED7O—Fv—hrE2IEZELY,

AREA#IL. CBW ZBEIRL . BRI IS T SEEIATR U FAFIRSEET
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TOSHIBA

7.7 9z 77714 ILIEE

AT TOATSLOEEI7AILEEE TRICRLED,

[---MSC_RAMDisk

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

|
|
|
|
\

+---AP
|
I
+

|
|
|
|
\

+--IAR

---KEIL

---SIC

msc_ramdisk.c

---msc_inc

usbd_descriptor_msc.h
usbd_msc.h
usbd_scsi.h

---MSC_Src

usbd_descriptor_msc.c
usbd_msc.c
usbd_scsi.c

msc_ramdisk.ewd
msc_ramdisk.ewp
msc_ramdisk.eww

MSC_RAMDisk.uvopt
MSC_RAMDisk.uvproj

---USBD_Common

usbd_descriptor.h
usbd_device_request.h
usbd_hw_com.h
usbd_hw_interrupt.h
usbd_trans.h
usbd_typedefs.h
usbd_var.h

usbd_device_request.c
usbd_hw_com.c
usbd_hw_interrupt.c
usbd_trans.c
usbd_var.c
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8. ¥—a—F&oR—F¥—+

AN TOGSLAODF—a—FELU7O0—Fr—rETFRICRLET,

8.1 ¥—a—F
1. F—ASESLVEERONBERENR/ Y I7ENBIELET,

/* Initialization of an internal variable */

|_ucMediaStat = false;
|_ulDataTransferLen = OU;
|_ulLBA =0U;
|_usBlockNum = 0U;
|_ulDatalLenCount =0u;
|_usBlockCount =0U;
|_bRRState = true;

[* Initialize buffers */
memset(l_aucSendBuff, 0x0O0U, BUFFER_SIZE);
memset(l_aucRecvBuff, 0x00U, BUFFER_SIZE);

2. MSC(SCS)RZA/N\=#EAELFET , "gSample_MSC_CB"#E&KIL. 21—
WV IBBDTRLREEHET,
[* Set MSC(SCSI) initialize parameters */

gSample_ MSC_CB.pfnConnStat = Sample_ConnStat;
gSample_ MSC_CB.pfnMassStorageReset = Sample MassStorageReset;
gSample_ MSC_CB.pfnGetMaxLun = Sample_GetMaxLun;
gSample_ MSC_CB.pfnMediaRead = Sample_MediaRead;
gSample_MSC_CB.pfnMediaWrite = Sample_MediaWrite;
gSample_ MSC_CB.pfnSendData = Sample_SendData;
gSample_ MSC_CB.pfnRecvData = Sample_RecvData;

[* Initialize MSC(SCSI) driver */
USBD_MSC_SCSI_Init(&gSample_ MSC_CB);

3. RAM Disk ##J#A{ELFE T,
static void _Sample_RAM_Disk_ Init(void)
{

[* Clear sector 0 */

11 CMDR-M365UDM-01J



TOSHIBA

memset(g_aucRamDisk[0], 0OxO0U, BLOCK_SIZE);

4. BEXTREDNHLLETS,

void usbd_initialize_standard_class_work_data(void)

{

*

const ConfigDescriptor_t *config;
ConfigDescriptor_bmAttributes_t *attribute;

gUDC2Addr.All = CQUD2ADDR_INIT;
gUDC2AddrBuf.All = CQUD2ADDR_INIT;

fEPOStallFeature = CEPxStallFeature OFF;
fEP1StallFeature = CEPxStallFeature OFF;
fEP2StallFeature = CEPxStallFeature  OFF;
fEP3StallFeature = CEPxStallFeature  OFF;

gEPOPayload_Size = CwMaxPacketSize_EPO;

gEP1Payload_Size = CwMaxPacketSize_ EP1_INIT;
gEP2Payload_Size = CwMaxPacketSize_ EP2_INIT;
gEP3Payload_Size = CwMaxPacketSize_ EP3_INIT;

gEPxConfigArray[USBD_EP1] = 0x88U; /* EP1 as BULK IN for CDC,MSC */
gEPxConfigArray[USBD_EP2] = 0x08U; /* EP2 as BULK OUT for CDC,MSC */
gEPxConfigArray[USBD_EP3] = 0x8CU; /* EP3 as INTERRUPT IN for CDC,HID

s_Buf_Current_Config = CbConfigurationValue_Init;
s_Buf Current_Interface = CbinterfaceNumber_Init;
s_Buf_Current_Alternate = CbAlternateSetting_Init;

s_Current_Config = s_Buf_Current_Config;
s_Current_Interface =s_Buf Current_Interface;
s_Current_Alternate = s_Buf Current_Alternate;

g_USB_Stage = IDLE_STAGE;
memset(gEpTransinfo, 0x00U, sizeof(gEpTransinfo));
/* make status device result */

sGetStatusDevice = CsGetStatusDevice INIT;

config = gStructConfigDesc[CbConfigurationValuel - 1].p_config;
attribute = (ConfigDescriptor_bmAttributes_t *) config->bmAttributes;

12 CMDR-M365UDM-01J
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fSelfPowered = attribute->SelfPowered;
fRemoteWakeup = attribute->RemoteWakeup;

return; }

5. USBD E a—IL&xHERLET,
® USB /Oy E#EDEF
D+inF ETINTYTL O REDEFA]
USBD EVa—ILE/N\D—F>2tyk
USB EIVYAH I RIEKTE
USBD ZIY) A& D EFA]
IURKRAL 0 Yyk
void Config_USB(void)
{

USBD_PowerCtrl pwr = { OU };

TSB_CG->USBCTL = 0x100U; /* enable USB Clock */

[*USBON pin config */
GPIO_Setlnput(GPIO_PG, GPIO_BIT_5);
GPIO_SetinputEnableReg(GPIO_PG, GPIO_BIT_5, ENABLE);

* pin PAO control the pull up of D+, it must be set output '1" */
GPIO_SetOutput(GPIO_PA, GPIO_BIT_0);
GPIO_WriteDataBit(GPIO_PA, GPIO_BIT_0, GPIO_BIT_VALUE_1);

USBD_SetINTMask(USBD_INT_USB_RESET_END, ENABLE);
USBD_SetINTMask(USBD_INT_USB_RESET, ENABLE);

/* UDPWCTL Power Reset and */
I* PHY Reset & Suspend: 1ms */
pwr = USBD_GetPowerCtrIStatus();
pwr.Bit.PW_Resetb = 0U;

pwr.Bit.PHY_Resetb = 0U;
pwr.Bit.PHY_Suspend = 1U;
USBD_SetPowerCtrl(pwr);

usbd_wait_1ms();

[* PHY Reset off : 1ms */
pwr = USBD_GetPowerCtriStatus();
pwr.Bit.PHY_Resetb = 1U;
pwr.Bit.PHY_Suspend = 1U;
USBD_SetPowerCtrl(pwr);

13 CMDR-M365UDM-01J
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usbd_wait_1ms();

/* PHY Suspend off : 1ms */
pwr = USBD_GetPowerCtrIStatus();
pwr.Bit.PHY_Suspend = 0U;
USBD_SetPowerCtrl(pwr);
usbd_wait_1ms();

usbd_wait_1ms();

/* UDPWCTL Power Reset Off: 1ms */
pwr = USBD_GetPowerCtriStatus();
pwr.Bit.PW_Resetb = 1U;
USBD_SetPowerCtrl(pwr);

usbd_wait_1ms();

usbd_wait_1ms();

pwr = USBD_GetPowerCtriStatus();

[* clear pending UDC2 interrupt and disable INT for SOF and NAK */
USBD_WriteUDC2Reg(UDC2_INT, 0x90FFU);

USBD_SetEPCMD(USBD_EPO, USBD_CMD_ALL_EP_INVALID);
USBD_SetEPCMD(USBD_EPO, USBD_CMD_USB_READY);

NVIC_EnablelRQ(INTUSB_IRQn);

/I VBUS
NVIC_EnablelRQ(INTUSBPON_IRQn);

return;

6. EEERE. 77—L U7X USB E|YAAEEFL, TOREYIAHIL—F
> T RAM Disk(TE8 ) EL TR T-HDIZEFNFILDRATYTEH#EL TS E
F9, A—HIX. PCEFERLTIZ7—LIITEIT+—IYNTHIENTHET
T, TA—I VML, T7MILDRE. ZAHBLATEET,

XL T ORE#HZESRLTZELY,
® usbd_hw_interrupt.c I® INTUSB_IRQHandler()Ea%k &
INTUSBPON_IRQHandle()E8 %4,
® usbd _device request.c D
usbd_interrupt_setup_standard()B3%%,
® usbd_msc.c M usbd_interrupt_ MSC_req()B8%%.
® usbd scsi.c AD

14 CMDR-M365UDM-01J
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_USBD_MSC_SCSI_Command_Analysis(uint8_t *pucData)Bd

3

%

o
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7.2 70—Fv—b
1) FEUSBE|YAHAIL—FoDI7O—Fv—rETEIZRLET,

< INTUSB_IRQHandler >

A

Read
Interrupt Status Register

bit0 == 1

> usbd_interrupt_setup()
bitl ==1

> USB_Int_Status_NAK() >
bit2 == 1

> USB_Int_Status() >
bit3 ==

> USB_Int_Rx_Zero()
bit4 ==

> USB_Int_SOF()
bit5 ==

> USB_Int_EPO() >
bit6 ==

> USB_Int_EPx() >
bit8 == 1

USB_Int_Supend_Resume()

bit9 ==

> USB_Int_USB_Reset()
bit10 ==1

> USB_Int_USB_Reset_End()

A

usbd_interrupt_main
End

16 CMDR-M365UDM-01J
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2) VBUSHRHEIYIAAIL—F o DI7O—Fv—bETRISRLET,

@TUSBPON_IRQHand@

!

Close the interrupt
TSB_CG_IMCGC_INT

AEN = 0U;
Check the vBus
GPIO_PG5==0
Y v
CG_SetSTBYReleaseINTSrc(CG_|

NT_SRC_USB_PON, CG_SetSTBYReleaseINTSrc(CG_INT_S
CG_INT_ACTIVE_STATE_L, RC_USB_PON, .
ENABLE); CG_INT_ACTIVE_STATE_H, ENABLE);

USBD_MSC_DisConnect();

v

ushd_initialize_standard_class
_work_data();

CG_ClearINTReq(CG_INT_SRC_USB_PON);

A,

TSB_CG_IMCGC_INTAEN = 1U;

A

< Power detect interrupt end >

17 CMDR-M365UDM-01J
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) N —URELTDOUEIEOIA—Fv—rETREISRLET,

USB_ISR_Setup()

A
Clear Setup INT flag

status = TRUE

g_USB_Stage ==
IDLE_STAGE

1

g_USB_Stage = SETUP_STAGE

N
status = FALSE

A
‘ Read Setup Package ‘

}

Write command SETUP_RECEIVED to EPO

Z

status = TRUE

Y

Judge g_RequestType

<z

_ReqType_STANDARD'

status =
usbd_interrupt_setup_standard(g_bRequest)

_ReqType_CLASS

status = status =
ushd_interrupt_MSC_req(g_bRequest);

A 4

v

Y status == FALSE

g_USB_Stage = IDLE_STAGE

l

USBD_CMD_EP_STALL)

Set EPO STALL and STALL flag:
usbhd_set_epx_feature(USBD_EPO,

Z

<

A 4

USB_ISR_Setup()
End

18 CMDR-M365UDM-01J
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4) FEI7A—F¥—hrTlE, CBWIZKYEITENSSCSIOTURERBITLET,
CBWZERZET 5L, epxBIVAHDREL., VAT LIXCBWEEHT 51=0IC
_USBD_MSC_SCSI_Command_Analysis(uint8_t *pucData)BE#Z#FEUHL
EX I

EPX_interrupt

<USBDM SCSCSICommandAnalysiSQ

v

CBW_t *ptCBW = (CBW_t *)pucData;
|_ulDatalLength = 0U;
|_ucOperationCode = 0U;

ptCBW->ucCBWLUN != 0U N—-»» | _USBD_MSC_SCSI_NonSupported_Command();

Y
v

|_ulDataLength = ptCBW->ulCBWDataTransferLength;
|_ucOperationCode = ptCBW->aucCBWCB[0U];

ptCBW->aucCBWCBJ[0U]

4

_USBD_MSC_SCSI_TestUnitReady()

» _USBD_MSC_SCSI_RequestSense()

v

_USBD_MSC_SCSI_Inquiry()

» _USBD_MSC_SCSI_ModeSense()

> _USBD_MSC_SCSI_StartStopUnit()

> _USBD_MSC_SCSI_PreventAllowMediumRemoval
> _USBD_MSC_SCSI_ReadCapacity

> _USBD_MSC_SCSI_Read()

> _USBD_MSC_SCSI_Write()

> _USBD_MSC_SCSI_Verify()

1 _USBD_MSC_SCSI_NonSupported_Command();

end

19 CMDR-M365UDM-01J
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9. a— )L\ %

TREMRE. - LN\ IBERORKICERASN., VATLOMBEIZERALE
_d_o

/* Callback Information */

typedef struct {
MSC_CB_ConnStat pfnConnsStat;
MSC_CB_MassStorageReset pfnMassStorageReset;
MSC_CB_GetMaxLun pfnGetMaxLun;
SCSI_CB_Media pfnMediaRead;
SCSI_CB_Media pfnMediaWrite;
SCSI_CB_TrnsData pfnSendData;
SCSI_CB_TrnsData pfnRecvData;

} SCSI_CB_t;

=)LV BEIE, 3TELBICH T HIENTEET,
1. N—FOx7IH%E:
pfnConnStat; ¥#&#E/PIETAI—IL/\w IR

2. MSCOZRYI IR, TNBIFHRRAMTINARIZY VTR EEET DRI
VHENFT,
pfnMassStorageReset; pfnGetMaxLun;

3. SCSIT—4A#53%:
pfnMediaRead: AT47')—KRAI—/L/\vIEH

pfnMediaWrite: AT47Z4 HAI—IL/\y B

pfnSendData: T—4%ZE(EFHHAHL)BEI— L\, RACADT—2E51%
METTHIEIT. RO—IILN\VIEED ., T—REENTTLIENEIHLFFHIE
THEOHITFVCHEAET,

pfnRecvData: Z{EHR(EFAH)HI—ILN\YIBEE, RADSTNAA~NDT
—AELEMNTE T T AL, TNNAANET—REZELENMITET S0, A0
— LI BEBNFVHENET,

20 CMDR-M365UDM-01J
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