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File System Service - Architecture

Embedded Application

Standard C |/O library

NAND
Flash
Memory

¢ Portable
e Writtenin C

e Based on ADI System Services & Device
Drivers

ADSP-BF52x/BF53x/54x
Standard C I/O Library

+ Extensible
e Plug and Play architecture - easy insertion
of new/alternative File Systems and Physical
Interfaces
+ Supported Memory Interfaces and
Formats
e File System Drivers
+ FAT 12/16/32 with long filename support

+ In Future: ISO 9660 (CD-Audio & CD-Data),
UDF (DVD)

e Plug-In Drivers
+ ATA/ATAPI
+ SD Card
+ USB Mass Storage

+ In Future — NAND with wear-levelling;
automotive optical device support
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File System Service - Make use of it

Plug and Play architecture
Plug Drivers
1. Register drivers with FSS
ﬂ EAT Driver a. FSD (File system driver)

b. PID (Physical interface driver)
ﬁUSB Interface Driver

FSS

2. Register System Services & In

_ a. DMA component

SD Interface Driver b. Device Manager component
C. etc..

SRt SEitiies 3. Standard C /O Library

a. file operation
C Libray I/O b.directoryoperation
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Demo - System service Initialization

o BE¥N adi_ssl_init.c Ml adi_ssl_init.h XHEASTHBRE N HEF S,

3 H 2 RIS ¥ F 5 1

o E—FEBHRH G £adi_ssl_init.h

e R R

Definitions Sizings

The uzer should modifw the wvalues in parenthesiz az needed bv their

applicat ion.

EE T ERIETE B B R B R BB B R R B B

fdef ine ADI_SSL_INT_NUM_SECOWDARY_HANDLERE (3} // number
Ydef ine ADI_SSL_DCE_MWUM_SERYERS (0 A nunber
fdef ine ADI_SSL_Dh4_NUM_CHANNELS (2) 77 number
fdef ine ADI_SSL_FLAG_MUM_CALLBACKS (0 A nunber
fdef ine ADI_SSL_SEM_NUM_SEMAPHORES (8) /¢ number
fdef ine ADI_SSL_DEY_NUM_DEYICES (B) /¢ number

gecondary interrupt handlers
[DCE servers

DMé channels

flag callbacks

semaphores

device drivers
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Demo - File System Initialization

+ Register drivers with FSS
e FAT file system
+Add header file and macro
+Add command to initialization table
e USB physical interface driver
«Add header file and macro
+ Add command to initialization table

#define ADI FAT DEFAULT DEF
#include <drivers/fsd/fat/adi fat.h>
#define ADI USB DEFAULT DEF
#include <drivers/pid/usb/adi usb.h>

void InitFileSystem(void)

{
ADI FSS CMD VALUE PAIR adi fss Config[] = {

{ ADI_FSS_CMD ADD DRIVER, (void*) §ADI_FAT Def }

{ ADI_FSS_CMD ADD DRIVER, (void*) &ADI USB Def }
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Demo - File System Initialization

¢+ Register System Services components:
o Add “adi_ssl_init.h” header file
e Add commands to initialization table:
+ DMA Manager
+ Device Manager

#define ADI FAT DEFAULT DEF
#include <drivers/fsd/fat/adi fat.h>
#define ADI USB DEFAULT DEF

#include <drivers/pid/usb/adi usb.h>

#include “adi ssl init.h”

void InitFileSystem(void)
{
ADI FSS CMD VALUE PAIR adi fss Config[] = {
{ ADI_FSS CMD ADD DRIVER, (void*) §ADI_FAT Def },
{ ADI_FSS CMD ADD DRIVER, (void*) §ADI SDH Def 1},

{ ADI_FSS_CMD SET DMA MGR_HANDLE, (void*) adi_dma ManagerHandle },
{ ADI_FSS_CMD SET DEV_MGR_HANDLE, (void*)adi_dev ManagerHandle },
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alization

Demo - File System Init

¢ Initialize File System Service

#define ADI FAT DEFAULT DEF
#include <drivers/fsd/fat/adi fat.h>
#define ADI USB DEFAULT DEF

#include <drivers/pid/usb/adi usb.h>

#include “adi ssl init.h”
void InitFileSystem(void)

{

ADI FSS CMD VALUE PAIR adi fss Config[] =

{
{ ADI_FSS _CMD ADD DRIVER, (void*) &ADI_FAT Def },
{ ADI_FSS _CMD ADD DRIVER, (void*) &ADI_SDH Def },
{ ADI_FSS CMD_SET DMA MGR_HANDLE, (void*)adi_ dma ManagerHandle },
{ ADI_FSS CMD_SET DEV MGR_HANDLE, (void*)adi_ dev ManagerHandle },
{ ADI_FSS_CMD END, (void*) 0 }

};

adi fss Init ( adi fss Config );
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alization

Demo - File System Init

¢ Register FSS with IO library
e Entry points defined in FSS header
e Address passed to library function

#include <services/fss/adi fss.h>
#define ADI FAT DEFAULT DEF
#include <drivers/fsd/fat/adi fat.h>
#define ADI USB DEFAULT DEF
#include <drivers/pid/usb/adi usb.h>

#include “adi ssl init.h”
void InitFileSystem(void)

{

ADI FSS CMD VALUE PAIR adi fss Config[] = {
{ ADI_FSS CMD ADD DRIVER, (
{ ADI_FSS CMD ADD DRIVER, (
{ ADI _FSS CMD SET DMA MGR_HANDLE,

{ ADI_FSS CMD SET DEV_MGR_HANDLE,

void*) &ADI FAT Def 1},
void*) &ADI SDH Def 1},
(void*)adi dma ManagerHandle },
(void*)adi dev ManagerHandle },

{ ADI FSS CMD END, (void*)0 }
}s

adi fss Init ( adi fss Config );

add devtab entry( &adi fss entry );
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+ The application is now ready to start using the file system
e Add Standard C I/O header to application source

#include <stdio.h>

void work (void)
{
size t n;
FILE *fp;
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Demo - Write To File

¢ Open file for write access
+ Write to file
¢ Close file

#include <stdio.h>

void work (void)

{
size t n;
FILE *fp;

/* write to a file */
fp = fopen ("junkl.dat", "w");

fprintf (fp, "Hello World!\n");

fclose (fp):;
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Demo - Read from File

¢ Open file for read access
+ Read file
¢ Close file

#include <stdio.h>

void work (void)

{
size t n;
FILE *fp;

/* write to a file */

fp = fopen ("junkl.dat", "w");
fprintf (fp, "Hello World!\n");
fclose (fp);

/* read back from the file */

fp = fopen ("junkl.dat", "xr");

n = fread(buf,1,80, fp);

printf ("%d bytes read: %s\n",n,buf);
fclose (fp);
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Demo - List Files

¢ List all files in USB Disk
¢ Print file name

#include <stdio.h>

void work (void)
{
size t n;
FILE *fp;

/* write to a file */

fp = fopen("junkl.dat"™, "w");
fprintf (fp, "Hello World!\n");
fclose (fp) ;

/* read back from the file */

fp = fopen("junkl.dat"™, "r");

n = fread(buf,1,80, fp);

printf ("$d bytes read: %s\n",n,buf);
fclose (fp) ;

/* List all files */
if (ListDirectory(“bao”,FILETYPE DIRECTORY))
printf (“Fail to list files\n”);
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Demo — main

int main( int argc, char *argv([] )
{

/* Intialize System Services */
printf ("Initialize services\n");
InitServices ()

/* Initialize File System */
printf ("Initialize file system\n");
InitFileSystem() ;

/* At this point we are ready to use the file system */

while (1) {
asm("nop;");
1f (adi fss PollMedia()== ADI FSS RESULT SUCCESS ) {

work () ;
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NOTE

Hardware
+ Format your USB disk as “FAT” or "FAT32”
+ Make sure you are using Mini-A USB plugger
¢+ Use the default Ez-Kit jumper setting
+ ®EEF (cclk:525M,sclk:105M)

e 2.5MB/sec

o XHARS
o WEAE FH O, 1 R B Gm b Y r) i
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USB Driver Architecture

M ST RGN 24

/*******************************************************************

* Configuration table to initialize the FSS

*******************************************************************/

ADI_FSS_CMD_VALUE_PAIR adi_fss Config[] =
{

~

{ADI_FSS_CMD_SET_NUMBER_CACHE_BLOCKS, (void*) },
{ADI_FSS_CMD_SET_NUMBER_CACHE_SUB_BLOCKS, (void*)1},
{ADI_FSS _CMD_SET_GENERAL_HEAP_ID, (void*)GeneralHeaplD

USB(PID)
Physical Interface Driver

)

{ADI_FSS CMD_ADD DRIVER, (void*)&ADI_USB_Def

[* Add File Systems - one command per type of File System Present */
{ADI_FSS CMD ADD_ DRIVER, (void*)&ADI_FAT Def 1},

[* DMA and Device Manager Handles */

{ADI_FSS CMD_SET DMA_MGR_HANDLE, (void*)adi_dma_ ManagerHandle },
{ADI_FSS CMD_SET DEV_MGR_HANDLE, (void*)adi_dev_ManagerHandle 1},
[* Command Table Terminator */

{ADI_FSS CMD_END, (void*)NULL }
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[ FSS J E;ss%gi%g %,%ZS%}
T T i

| FAT FSD | ' USB PID |

1

[ MSD_HOST

T 1 ) A e & R A,

. Xfmass storage#E{T 1k,
X H g2 URL

DRIVER
[ oreonconven ( R R 10 R0
T ML, W

[ USB HARD WARE ]
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USB Driver Archltecture-loglcal block

G
USB%ﬁHﬁ@ﬂ)ﬁmMTﬁL
[ FSS J SCBL A USB AV J2 51 % A4

I t W\%@EZJJKI_F M

[ FAT FSDJ [USB PID] 2. %&Zgﬁﬁ%%ﬁl‘%ﬁ‘]%iﬁ, X

H &mass storage
t | 3. MM HEED RS, 1XHEZE

MSD_HOST | | USBPID, (AREZXBFEH)
DRIVER ;

7 EAR 4 DA
7 R 5

[OTG DRC DRIVER]

t X—EADIBE LT T,
[ ] ﬁ EINVN=R: 3] 1

USB HARD WARE
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USB Driver Architecture-development flow

AD| EERAL T e BRI USB I IR 451 2

ADI E&XTHXHIRIFER S —HEND, DMAREH], A HrizH]

ADI E&#R4t T #4TUSBMN A A

BATHI TAE:

A HTADI RARRBEIRBIHISLI, A& T BT
RIEFRE N EHOHREE

%5 DL

5(OTG Controller)Ixkz}

R BAES, BFEHOSTRISLAVE

Edag

IR RE
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USB Driver Archltecture-MSDEI’J S

[ FSS ] LA B &R 73 FAT IR E —
I .................. I ................................... ?MSDFI HOST DRIVER

P SE IS

| FAT FSD | ' USB PID |

1

[ MSD_HOST

DRIVER
I Stmass storageidt {7 #:AE,
[ 7] A i 2 28 A,
OTG DRC DRIVER ] S
[ I XAV
[ USB HARD WARE ]
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[ FSS J [Storage device ]
T

[ USB PIDriver ]

T

- ~ .. SCsl
w i | mansportinterface |
MSD_HOST t
DRIVER BOT
<::\r ................. ; /,:3’[ Class special protocol ]
- J

T L]

__USB transaction_
[ OTG DRC DRIVER ] e [ USB Controller ]
[ USB OTG CONTROLLER ] < >[USB SLAVE CONTROLLER
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X SRE Fy 1 ZHL B

WENTEFF | = | WshiiRastatk | « | Wik

/N /N

RS T ) y ST AT
CEGET PR PR

dmahandler,callbackhandler, ‘ o
P GOSCAEITIT, B I R

ADI_DEV_PDD_ENTRY_POINT
ADI_USB_Host MassStorageClass_Entrypoint = {
adi_pdd_Open,
adi_pdd Close,
adi_pdd Read,
adi_pdd Write,
adi_pdd_Control
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

S* Mass Storage Device data structure * )/
tyvpedef struct MassStorageDeviceData

ADI DEV DEVICE HANDLE
ADI DMA MANACGCER HANDLE
ADI_DCB _CALLBACK FN

ADTI DCB HANDLE
ADT DEV DIRECTIOM
woid o

ADIT DEV DEVICE HANDLE
s32 - -

mu3a2

ADI DEV MANAGER HANDLE
ADI DEV _PDD HANDLE

volatile ui3il

volatile

ADI DEV_ 1D BUFFER

ADI DEV BUFFER

32
32
wvolatile 32
wvolatile 32

COMMAND STATUS STATE
CLASS SPECIFIC COMMAND

32

32
32

us
us

32

ADI USE HDRC DMA CONFIG

SCSI FORMAT |
SCsSI_CcAPACITY 10 DEF

}ADT USB DEV _DEF;

DeviceHandle
DMAHandl <
DMCalllback ;

DCBHandl<e

Direction
*CriticalData;
FPeripheralDevHandle ;
DeviceID

DewiceMNumbhaer »

ManagerHandle ;
*pPDDHandle ;

TransferComplete;
DeviceConfigured:;

*pBuffer ;
*pCurrentbBuffer ;

AdwCBWTransferLencgth ;

dwDataNotProcessaedLencgth

dwDevicesStalled
dwDataPhase

CommandState
CSCommarvc ;

SCcCSsSICommandSent ;

RemainingDataToComeTIrn
RemainingDataToSend !

HostoutEP
HostInEP

TransferL.ength ;

cdmacConfig;

CAPACTTIES DEF FormatCapacities:

CapacityTen

u32 (*adi pdd Open) (
ADI DEV MANAGER HANDLE
vk N
ADI DEV DEVICE HANDLE
ADI DEV PDD HANDLE
ADI DEV DIRECTION
void o
ADI DMA MANAGER HANDLE
ADI DCB HANDLE
ADI DCB CALLBACK FN

ManagerHandle,
DevNumber,
DeviceHandle,
*pPDDHandle,
Direction,
*pCriticalRegionh
DMAHandle,
DCBHandle,
DMCallback
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USB Driver Architecture

---ADI_USB_Host MassStorageClass_Entrypoint

__ADI USB MSH SECTION DATA
ADI DEV_PDD ENTRY POINT ADI USB Host

adi pdd Open,

adi pdd Close,
adi pdd Read,
adi pdd Write,
adi pdd Control

adi_pdd Open: ¥JEH I, REHWAEFRIMHRE &

adi_pdd Read: SZERIEHEHERE,
adi_pdd_Write: SZIRI U 5 B 4E

adi_pdd_Control(

ADI DEV_PDD_ HANDLE PDDHandle, /* PDD handle */
u32 Command, [* command ID */

void *pArg [* pointer to argument */
)
X SR Af AT I A HEAT R

adi_pdd_Close: <& B IR
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

static u32 adi pdd Open(

ADT DEV MANAGER HANDLE ManagerHandle,

u3z DeviceNumber, —_

ADTI DEV DEVICE HANDLE DeviceHandle, mﬁﬁ%’ %_‘/I\m
ADI DEV PDD HANDLE *pPDDHandle, TFTHRE — N EE

ADI DEV DIRECTION Direction,

void B *pCriticalRegionArg,

ADI DMA MANAGER HANDLE DMAHandle,

ADI DCE HANDLE DCBHandle,

ADI DCB CALLBACK FN DMCallback

/* Create an instance of the device driver */
ADI USB DEV DEF *pDevice = &adi msd usb host dev d

¥

rhevice->*ManagerHandle = ManagerHandle;

rhevice->*Direction = Direction;

pDevJ._ce—}DCBHandle = DCBHandle; static void B} = (ADI USE DEV DEF *pDevice)

prDevice->DMCallback = DMCallback; I - - -

rDevice->DeviceHandle = DewviceHandle;

rDevice->DeviceNumber = DeviceNumber; plevice->pCurrentBuffer = NHULL;

rDevice->DMAHandle = DMAHandle; e - v Commlet -
" " . " N N . plUewvlice— ransrer.omplece = =5

phevice->CriticalbData = pCriticalRegionfArg; pDevice->DeviceConfigured = FALSE:

*pPDDHandle = {HDI_DEU_PDD_HENDLE *)phevice; plevice->dwDeviceStalled = FRLSE;

rhevice->pPFDDHandle = {HDI_DET.F_PDD_HANDLE *)phevice;

plevice->Bemainingletalofend = 0;

L. plevice->RemeininglatalcComeln = 0;
/* Reset to initial values */

ResetsState (phevice) ; phevice->C5Command = C5_NONE;

Niaxri - = TR % T -
return (Result) ; plevice->CommandState STATE CBW_SENT;
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USB Driver Architecture

/* Common Commands implemented by all peripheral

Drivers */

enum

{
ADI_USB_CMD_GET_DEVICE_ID = ADI_USB_ENUMERATION_START,
ADI_USB_CMD_ENABLE_USB,
ADI|_USB_CMD_DISABLE_USB,
ADI_USB_CMD_SET_STALL_EP,
ADI_USB_CMD_CLEAR_STALL_EP,
ADI_USB_CMD_SET_DEV_ADDRESS,
ADI_USB_CMD_GET_BUFFER_PREFIX,
ADI_USB_CMD_SET_BUFFER_PREFIX,
ADI_USB_CMD_UPDATE_ACTIVE_EP_LIST,
ADI_USB_CMD_ENABLE_CNTRL_STATUS_HANDSHAKE,
ADI_USB_CMD_OTG_REQ_IN_TOKEN,
ADI_USB_CMD_OTG_SEND_ZERO_LEN_PKT,
ADI_USB_CMD_SET_DEV_MODE,
ADI_USB_CMD_GET_DEV_MODE,
ADI_USB_CMD_BUFFERS_IN_CACHE,
ADI_USB_CMD_CLASS_ENUMERATE_ENDPOINTS,
ADI_USB_CMD_CLASS SET_CONTROLLER_HANDLE,
ADI_USB_CMD_CLASS_GET_CONTROLLER_HANDLE,
ADI_USB_CMD_CLASS CONFIGURE,
ADI_USB_CMD_GET_DEV_SPEED,
ADI_USB_CMD_SET_DEV_SPEED,
ADI_USB_CMD_SET_IVG,
ADI_USB_CMD_GET_IVG,
ADI_USB_CMD_ENTER_TEST_MODE,
ADI_USB_CMD_IS_DEVICE_PRESENT,
ADI_USB_CMD_OTG_SET_POLL_TIMEOUT,
ADI_USB_CMD_PEEK_EP_FIFO,
ADI_USB_CMD_STOP_EP_TOKENS,
ADI_USB_CMD_SETUP_RESPONSE,
ADI_USB_CMD_HIBERNATE,
ADI_USB_CMD_RESTORE

XHE N T —1USB

i
A

EJJF)T 7 E S AT
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

static u32 adi pdd Control(

ADTI DEV PDD HANDLE PDDHandle, /* PDD handle */
132 Command, /* command ID */f
void *pArg /* pointer to argument */

switch (Command)

{

i Bl

case ADT USB CMD CLASS SET CONTEOLLEER HANDLE :
pDevice->PeripheralDevHandle —{HDI DEV DEVICE HANDLE)pArg;
// the following line is not extensible
adl_msd_host_PerlpheralDevHandle = {HDI_DEU_DEUICE_HHNDLE}pﬂrg;
break:

case ADT USE CMD CLASS CONFIGURE:

Result = ﬁEvMaséEtcrageHostGonfigure{pDevice};
break;

Ccase ADT USB CMD ENABLE USB:
Result = adl dev Control{pDev1ce »PeripheralbDevHandle,

Command,
(void¥*) pﬂrg} ;
break;
default:
RBesult = ADI DEV RESULT NOT SUPPORTED;
break; o o o o

}

return (Result) ;
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

case ADT USB CMD CLASS SET CONTEOLLEER HANDLE :
pDevice->PeripheralDevHandle —{HDI DEV DEVICE HANDLE)pArg;
// the following line is not extensible
adl msd host PerlpheralDevHandle = (ADI DE?_DE?ICE_HHNDLE}pﬂrg;
brealk:;

BT 4 ADI_USB_CMD CLASS SET CONTROLLER_HANDLE,

TEIX B p Arg TR st R B AESH S IR S handler, fEERIH—4
DEVICE HANDLE#g [m) B8 4442 1] 25 IR 51

ADI_USB_CMD_CLASS SET _CONTROLLER_HANDLE:

ﬁ%ﬁ%ﬂ%ﬁé@ﬁﬂﬂ@#ﬁ%ﬂ%&%ﬁﬁéﬁﬁ—ﬁ, 1R R & RE W B EIE
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

case ADI USB CMD CLASS CONFIGURE:
Result = DevMassStorageHostConfigure (pDevice) ;
break;

ADI_USB_CMD_CLASS CONFIGURE:

XA XUSB T ERENERCE, HA ik EUSBILIE#R,

il i Device,Configure,Interface, EndpointfiiRk £, B i FH i) ek 04 38 i
TERS KPR, Rk RN 2R SEILEE .
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

static u3l DevMassStorageHostContigure (ADI USE DEV DEF *pDevice)

{
u32 Result = ADI DEV RESULT SUCCESS;

/* setup the entrypoint and peripheral handle for the usb core */
adi usb SetPhysicalDriverHandle (pDevice->PeripheralDevHandle) ;

/* Setup the OTG Endpoint Zero Callback */
adi usb otg SetEpZeroCallback(l,
{HDI_DCB_CHLLBHCK_FN}HostEndpointZercCompleteCallback}'

J* 8et MODE to OTE Host */
adi usb SetDeviceMode (MODE OTG HOST) ;

/* Get the HDRC DMA Mode */
pDevice->dmaConfig.DmaChannel = ADI USBE HDRC RX CHANNEL;
adi dewv Control (pDevice->PeripheralDevHandle, ADI USB CMD GET D

/* Reset to initial Values */

Resststate (pDevice) ERES, 4 TR R RS
return Result; TR R S ER [, mi
LR EERANE, RS —
R AE T 2 0P I R 25 T P v R
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USB Driver Architecture

---ADI_USB_Host MassStorageClass_Entrypoint

_I* USB class driver or application events */

*/

ADI_USB_EVENT_DATA RX, [* TODO: DELETE later */

ADI_USB_EVENT_DATA TX, [* TODO: DELETE later */

ADI_USB_EVENT_RX_ COMPLETE, [* Data Received */

ADI_USB_EVENT_TX COMPLETE, [* Data Transmitted */
ADI_USB_EVENT_PKT_RCVD_NO_BUFFER, /* No buffer for the received packet */

ADI_ USB_OTG_EVENT_ENUMERATION_COMPLETE, [* Device Enumeration completed */
ADI_USB _OTG_EVENT_SET_CONFIG_COMPLETE, /* Set Configuration successfully completed

ADI_USB_OTG_EVENT_SET_INTERFACE_COMPLETE, /* Set Interface successfully completed */

ADI_USB_EVENT_DISCONNECT, /* Disconnect Event */

ADI_USB _EVENT_RX STALL, /* RX STALL Event */
ADI_USB_EVENT_TX STALL, [* TX STALL Event */
ADI_USB_EVENT_CONNECT, /* Connect Event */
ADI_USB_EVENT_RX NAK_TIMEOUT, /* RX NAK Timeout reached */
ADI_USB_EVENT_TX_ NAK_TIMEOUT, [* TX NAK Timeout reached */
ADI_USB_EVENT_RX ERROR, /* RX ERROR */
ADI_USB_EVENT_TX ERROR, [* TX ERROR */

ADI USB _EVENT_SET_ INTERFACE [* Host request to set an interface */
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---ADI_USB_Host MassStorageClass_Entrypoint

case ADTI USE CMD ENABLE USB:
Result = adi dev Control (pDevice->PeripheralDevHandle,
B B Command ,
(void*) pArg) ;
brealk:

ADI_USB_CMD_ENABLE_USB:

fEREUSBREMF, XKML MERA T EMAERS, ERAFIHILHEIRE
4%, BEEFMEIAE,

ADI_USB_CMD_ENABLE_USB: M FETIE, XFEVRRER
W, CLEAMZSTRE
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

void HostEndpointZeroCompleteCallback
{ void *Handle, u32 Event, wvoid *pArg)
{

switch (Event)

{
/* D->H transfer complete */
3 case ADI USE EVENT RX COMPLETE:

f/* H->D transfer complete */
2 case ADI USB EVENT TX COMPLETE:

1 case ADI USB OTG EVENT ENUMERATION COMPLETE:
{

case ADI USB EVENT DISCONNECT:
{

break;

default:
break:;
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

case ADI USB OTG EVENT ENUMERATION COMPLETE:
{

X bR ERY
USBi# K

[* Set our configuration */
adi_usb_otg_SetConfiguration(1);

PDEVICE_OBJECT pDevO = (PDEVICE_OBJECT)pArg;
PCONFIG_OBJECT pCfgO = pDevO->pConfigObj;
PENDPOINT_OBJECT PEpO = pCfgO->pActiveEpODbj;
PENDPOINT_OBJECT pActiveEpO = pEpO;

pActiveEpO->EPInfo.EpCallback = EndpointCompleteCallback Host;

[* Get MAX LUN from the device */
GetMaxLun_Cmd(pDevice);

XAEBOT, EMKXMmL, KE
LUN,AH 24T FE AL IR 5 & i
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

IX H Y AN 5B AL
Hgiﬁjﬁinégé%th’ }Fﬁa
— AT

J* H-»>D transfer complete *;/
case ADT USE EVENT TH COMPLETE:
if{{ﬁbevfﬁe—}ﬂEViEeCcnfigured == FALSE) &
(pDevice->CSCommand == CS GET
{

ReadMaxLun Cmd(pDevice)
}

else
{
if((phevice->dwDeviceStalled == TRUE) &&
(pDevice->DeviceConfigured == TRUE)})
{
/* Issue a request for IN TOKEN to complete clear feature */
adi dev Control (pDevice->PeripheralDevHandle, ADI USBE CMD OT(
rDevice->dwDevicesStalled = FALSE;
}
} N2 MU A /E Mz A
break: é&’ﬂ]’fﬂ‘%”é&?@? }FE‘

e HA T Y A& T 1]
EAR SR CiE R

/* D->H transfer complete */
case ADI USE EVENT E¥ COMPLETE:
if{{EDevibe—}ﬁgviEeCcnfigured == FALSE) &&
(pDevice->CSCommand == CS GET MAX LUN))

{
/* Complete the MA¥ LUN transaction */
rhevice->CSCommand = C5 NONE;
pDevice->»DeviceConfigured = TRUE;
pDevice->DMCallback (pDevice->DeviceHandle, ADI USB EVENT CONNECT, 0);

break;
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

RECERET, T LHRESERS T !
pDevice->DeviceConfigured = TRUE;

XERLRE DL BN E T

case ADT USE MSD CMD IS DEVICE ENUMERATED:

* ( (u32 *TPHIE} = pDEvice—}5eviceConfigured;
break;

L EIRShA] PLUE T XN SRR AIRES, TR B #AE,
YECAMASS Storagei® & T Rut 2 LB scsigs O34T OBk
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

#define ADI USB MSD CMD IS DEVICE ENUMERATED Xy &
#define ADI USB MSD CMD SCSI READI1O SEIAN
#define ADI USB MSD CMD SCSI WRITE10 0
#define ADI USB MSD CMD INQUIRY

#define ADI USB MSD CMD TEST UNIT READY MSD HO
#define ADI USB MSD CMD READ FORMAT CAPACITIES ST@ngJEF‘
#define ADI USB MSD CMD READ CAPACITY .
#define ADI USB MSD CMD MODE SENSE6 SCELHY,
#define ADI_USB_MSD DISABLE LDEB2 URGENT = FPID
#define ADI USB MSD CMD REQ SENSE

kdefine ADI USB MSD CMD GET FORMAT CAPACITIES DATA | fRfit [
#define ADI USB MSD CMD GET CAPACITY TEN DATA SCSIfR %

fdefine ADT USB MSD EVENT TNQUIRY COMPLETE
fpdefine ADI USB MSD EVENT READ FORMAT CAPACITY COMPLETE
#define ADI USB MSD EVENT READ CAPACITY COMPLETE

#define ADI USB MSD EVENT TEST UNIT READY COMPLETE

bdefine ADI USB MSD EVENT MODE SENSE6 COMPLETE [ uss PID ]
#define ADI USBE MSD EVENT REQ SENSE COMPLETE :

fdefine ADI USB MSD EVENT SCSI CMD ERROR t
#define ADI USB MSD EVENT SCSI CMD COMPLETE

#define ADI USB MSD EVENT CSW PHASE ERROR [ MSD_HOST ]
#define ADI USB MSD EVENT CSW GARBLED ERROR : DRIVER
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USB Driver Architecture

u3i2
u3iz2
u3iz2
u3iz2
u3i2
u3i2
uiz

--=-SCSI

SCSI_WRITE10 CMD(ADI USB DEV DEF *pDevice, u32 LBASector,
SCSI_READ10 CMD (ADI USB DEV DEF *pDevice,

u32 LBASector,

ule BlockSize) ;
ule BlockSize) ;

SCSI_TEST UNIT READY CMD(ADI USE DEV DEF *pDevice) ;//WiAscsI & FIRE
SCSI_INQUIRY CMD (ADI USB DEV DEF *pDevice) ;//ZREX BENREER
SCSI_READ FORMAT CAPACITIES CMD (ADI USB DEV DEF *pDevice) ;

SCSI_READ CAPACITY CMD(ADI USE DEV DEF *pDevice) ;

SCSI MODE SENSE6é CMD (ADI USE DEV DEF *pDevice) ;

MSD_HOST
DRIVER

__________________ -

[ Transport Interface ]

o

_=> [ Class special protocol ]
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USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

static w3l adi pdd BRead|(

ADI DEV PDD HANDLE PDDHandle, /* PDD handle */
ADI DEV BUFFER TYPE BufferType, /* buffer type */

HDI:bEﬁ:BUFFER_*pBuffer /* pointer to buffer */f

32 RBesult = ADI DEV RESULT SUCCESS: ¥ b=
132 Resu PRV — HZH e e R
ADI USB DEV DEF  *pDevice = (ADI USE DEV DEF *)PDDHandle; WE—ANEnd point

rhevice->pCurrentBuffer = pBuffer;
rhevice->TransferComplete = FALSE;

{{HDI_DE?_ID_BUFFER*}pBuffer}—}ElementCﬂunt =
(((ADI DEV 1D BUFFER*)pBuffer)->ElementCount * ((ADI Dj

((ADI DEV 1D BUFFER*)pBuffer)->ElementWidth = 1;

=V /1D BUFFER*) pBuffer)

{{HDI_DE?_ID_BUFFER*}pBuffer}—}pNext = NULL;

/* Wait until we are in DATA phase */ X
while (pDevice->dwDataPhase |= TRUE)

Result = adi dev Read( pDevice->PeripheralDevHand]

£ff , \ "
S 275 5] 8 R B

Ble

return (Result) ;

1



USB Driver Architecture
---ADI_USB_Host_MassStorageClass_Entrypoint

adi pdd Control (

case ADT USBE CMD ENABLE USBE:

Result = adi dev Control (pDevice->PeripheralDevHandle,
o o Command ,
(void¥*) pArg) ;
break;

T IR )

vold HostEndpointZeroCompleteCallback -
( void *Handle, u32 Event, void *pArqg) @Bigjﬂigb
{

ADI USB EVENT CONNECT ﬁﬁ*ﬁ‘y/ﬁ H/_J 1]iflaSg ?ﬁ] @BE&%
ADT USB DTG ET.TENT EN'LII-IERELTION COMPLETE : _J‘/f# IEI-[’FEI i&nr_’l}w

/* Bet fi ti */ N

2di ush otg SetConfiguration (1) ; RIS

1 BN E

adi pdd Read( adi pdd Write(
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[ FSS ]
| I

(FATFSD] (usBPID

1

MSD_HOST
DRIVER

M FSSH#EALEE O, 5ERFSS
AT A B, TE A 8

[ OTG DRC DRIVER ]

1

[ USB HARD WARE ]
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USB Driver Architecture---usb pid

typedef =truct ADI_USE_DEF {

ADT DEYV MANAGEE HAWDLE ManagerHandle; f* device manager handle *f
ADT DMA MANAGEE HAWDLE DMAHandle; f* handle to the DMA manager *f
ADT DEY TEVICE HAWDLE  DeviceHandle; f* device manager handle *f
un3Z Dew1 celumber F% Tevice Humber */
ADT DEY DTEECTION Direction: F% Direction of Dewice Driver */
ATT DCE HAWDLE ICEHandl e f# callback manager handle */
AT DCE CAIIEACE FH IMCallbaclk; f# the callback function supplied by the Device Manager *f
woid #pEnterCriticalirg; f* critical region argument *f
int CacheHeapID; f# Heap Inmdex for Dewice transfer buffers *f
A0T F=5 TEA REQUEST CurrentlEARequest; f# The current LEA request being processed *f
A0T SEM_HANWDLE DataSemaphoreHandle; f* Semaphore for Internal data transfers *f
A0T SEM_HANWDLE LockZemaphoreHandle; f* Semaphore for Locl Semaphore operation *f
AT TEY _TEVICE HAFITE ControllerHandle; f* Tlevice handle of USE confroller driwver e

AOT_DEY TDEVICE _HAWDLE  ClasslriverHandle; ¥ Device handle of USE Masz Storage Class Driwer T
132 UsellefanltController; /% Flag to indicate that the default controller iz used T
132 UsellefanltClasslriwer; % Flag to indicate that the default controller iz used i
132 MediaFresent; M Flag to indicate whether media iz awailable T
3z ClassCommandComplete; /% Flag to indicate whether class driwer command is completed
3z SCEICommandError; f* Flag to indicate 3C3I command error #/

#1f defined (_BFS2T_SDEAM _TSSUE_WOREAROUND)
ADT DMa STEEAM HAWDLE  MemIMAStreamHandle, f& Memory OMA Stream Handle for copies from internal buffer *f

#endi f

! ADT_USE_TEF;
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USB Driver Architecture---usb pid

_.'rH'C B R R R R R R b R R R R R R e e e e e R R e R R R R R R
¥ DNewice Iriwer Model entry point structure

b B e R e e e e e e e e e e e e e e e e e e e e e R e e R e b
*
ADT_DEV_FDD_ENTEY POTHT ADT _USE_Entrypoint = 1

adi_pdd _Open,
adi_pdd Cla=se,
adli_pdd Eead,
adi_pdd_Write,
adli_pdd Control

: ]

static ADI_FSS_DEVICE_DEF ADI_USB Def ={

0, /* Not Applicable */
&ADI_USB_Entrypoint, [* Entry Points for Driver */
NULL, [* Command Table to configure USB Driver */
NULL, [* Critical region data */
ADI_DEV_DIRECTION_BIDIRECTIONAL, [* Direction (RW media)
NULL [* Device Handle */

2

{ADI_FSS_CMD_ADD DRIVER, (void*)&ADI_USB_Def},

*/
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USB Driver Architecture---usb pid

_.'rH'C b e R b b e b R R R e b
¥ DNewice Iriwer Model entry point structure

B R R b R R R R R R

*
ADT DEY FPDOD_EWMTEY FOINT ADI_USE_Entrwypoint = {
adl_pdd Open,

S Tpad Read, X RIS A KB T ERI, XA
N adi pdd Contrel ATA NI A LI IMSD_HOST DRIVER

adi_pdd_Control-Hf B P sk %, K HfssHHAE

case (ADT_FID_CMD_MEDTA ACTIVATE):

Fesult=hetivate (plewice, (u32) Value) : I |;l|:] ’I‘J‘?T%%%U%E%EZJJ ﬁ%ﬂﬁbﬂfﬁ?@/ﬁ:

breal;

caze AT FID CMD_FOLL MEDTA CHAWGE:
Result = DewiceFollMedia(pllevice]; fssj‘/\{mj‘a%[é]"]/[j(”” 5 b:]:fﬁE
brealk;
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USB Driver Architecture---Active function

caEERf&?ziEIEﬂEIEE(Et;ﬁZﬂEEgﬁaluej ; - ﬁﬁ]iﬂ‘ﬂ:ﬁf ﬁ%ﬁﬁ @J E‘T&% ggi;b ’ #)I%‘ ﬁ%ﬁ

breal:;

/*********************************************************************

Function: Activate

Description: Activates the host and enumerates the attached
device

*********************************************************************/

static u32 Activate(ADI_USB_DEF *pDevice, u32 EnableFlag)
{

[* Initialize the core */
if (pDevice->UseDefaultController)

adi_usb_Corelnit((void*)&Result);

[* Open the BF54x USB Driver */
Result = adi_dev_Open(

pDevice->ManagerHandle, /* DevMgr handle */
&ADI_USBDRC_Entrypoint, /* pdd entry point */

0, /* device instance */

(void*)1, /* client handle callback identifier */
&pDevice->ControllerHandle, /* device handle */
ADI_DEV_DIRECTION_BIDIRECTIONAL, /* data direction for this device */
pDevice->DMAHandle, /* handle to DmaMgr for this device */
pDevice->DCBHandle, /* handle to deferred callback service */
ControllerCallback [* client's callback function */

B eBAT& 1T ITotgial ds R KBN AR/ »
XA PRSI P 18] [ A AT A

[ FSS ’

1 1

(FATFSD)| (USB PID

MSD_HOST
[ DRIVER ]
[ OTG DRC DRIVER ]

1

[ usB HARDWARE |

ANALOG
DEVICES



USB Driver Architecture---usb pid

caze [AOT_PID_CMO_MEDTA_ACTIVATE]:
Result=Actiwvate (plevice, 321 Value);
breal;

P R ey, REE

/ kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkhkkkkkkkkkhkkkx

mass storage class

Function:  Activate ﬁﬁggi)}%ﬁ?ﬁ ﬁXﬂ‘maSS S'[Orageiﬁ%'

Description:  Activates the host and enumerates the attached b N/ T

n A BEATERAE
*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkhkkkkhkkkkkkkkkkkkkkk / [ F s s
static u32 Activate(ADI_USB_DEF *pDevice, u32 EnableFlag)

{ 1

1

................................ (FaTFSp| (usB PID)

if ( Result==ADI_DEV_RESULT_SUCCESS && pDevice->UseDefaultClassDriver)

|

{
_if ( Result==ADI_DEV_RESULT_SUCCESS && pDevice->UseDefaultClassDriver) MSD_HOST
{ DRIVER

/* open the class driver */
Result = adi_dev_Open(
pDevice->ManagerHandle, [* DevMgr handle */

&ADI_USB_Host_MassStorageClass_Entrypoint, /* pdd entry point */

0, /* device instance */ [ OTG DRC DRIVER ]
pDevice, /* client handle callback identifier */

&pDevice->ClassDriverHandle, [* device handle */ "‘
ADI_DEV_DIRECTION_BIDIRECTIONAL, [* data direction for this device */

pDevice->DMAHandle, /* handle to DmaMgr for this device */

pDevice->DCBHandle, /* handle to deferred callback service */ [ USB HARD WARE ]
ClassDriverCallback [* client's callback function */
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USB Driver Architecture---usb pid

caze (ADT PID CMD_MEDIA_ACTIVATE):
Result=hetivate (plevice, 32)1Walue);
breal;

if (pDevice->UseDefaultClassDriver && Result == ADI_DEV_RESULT_SUCCESS)

{

[* configure the controller mode */
Result = adi_dev_Control(

pDevice->ClassDriverHandle,

1 ADI_USB_CMD_CLASS_SET_CONTROLLER_HANDLE,
(void*)pDevice->ControllerHandle

);

[* configure the class driver */
if (Result == ADI_DEV_RESULT_SUCCESS)

{

Result = adi_dev_Control(

pDevice->ClassDriverHandle,
ADI_USB_CMD_CLASS_CONFIGURE,

(void*)0
)i

KECE S, BIRAINIA
SEENL ) BR R

i 1T control bR EUCR L & 111
AN e, AT

| FSS ]

1 1

(FaTFsD| (UsB PID)

|

l MSD_HOST I
1

s

1

[ usB HARDWARE |
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USB Driver Architecture---usb pid

case (AT _PTD_CMD_MEDT4 ACTIVATE):

Result=hetivate (plevice, 32)1Walue);
breal;

[* configure the data flow method */
if (Result == ADI_DEV_RESULT_SUCCESS)

}

Result = adi_dev_Control(
pDevice->ClassDriverHandle,

ADI_DEV_CMD_SET_DATAFLOW_METHOD,
(void*)ADI_DEV_MODE_CHAINED

);

/* enable data flow */
if (Result == ADI_DEV_RESULT_SUCCESS)

{

Result = adi_dev_Control(
pDevice->ClassDriverHandle,

ADI_DEV_CMD_SET_DATAFLOW,

(void*)TRUE
);

}
if (Result == ADI_DEV_RESULT_SUCCESS)

{

Result = adi_dev_Control(
pDevice->ControllerHandle,
ADI_USB_CMD_ENABLE_USB,
0

)

NESCIPE R Ry Rl L LS RPN
DL Az i NUSB #2852
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USB Driver Architecture---poll media

case ADI_PID_CMD_FOLL_MEDTA_CHANGE:

Bezult = DewvicePollMedialpDevicel: N »
In'eak? :tftxﬁul1££:€ET}§%£€E§]aﬂF;1§

Function: DawiceFollMeadia

Deseoription: Detect media change, this is used in particular to detect
when a USE memory sticlk is remowed. or inserted.

132 DewicePollMedia (ADT_USE_DEF #plewice)
i

adi_dev_Control —>»|H fLJ —F}: I‘IIE ij §1ﬁ1

( pDevice->ClassDriverHandle, ADI_USB_MSD_CMD_IS _DEVICE_ENUMERATED,
&DeviceEnumerated );

4 Perform additional communications with dewice to establish
* the conmection and inform the FS5 of media insertion

*/

Configurellshllewice (plewice];

F# Uze Result to pass the dewice rumber #f

Result = 0;

F4# 2all back to F335 to inform it of media insertion. The FS5 will unmount any previous mount, and will
# insztruct thiz PID to detect wolumes by reading the MER. On succeszsful retwrn to F35 the Result walue
F will be set accordingly. If successful the MediaPresent flag iz set to true.

*

if (F3ElirectCallbackFunction)

(FEEDirectCallbackFunction)  &plewice— TaviceHandle, ADT_F3Z5 EVENT MEDTA_IHSERTED, #Result ]
el=e

{
(plevice—IMCallbaclk) [ pllewice—:TlewiceHandle, ADT_F33_EVENWT_MEDIA_TINSERTED, #Result )

5 58 A ZS

ANALOG
DEVICES



Demo — main

int main( int argc, char *argv([] )

{
/* Intialize System Services */
printf ("Initialize services\n");
InitServices();

/* Initialize File System */
printf ("Initialize file system\n");

InitFileSystem() ;

/* At this point we are ready to use the file system */

while (1) {
asm("nop;") ; s S
if (adi fss PollMedia()== - %ﬁié@jﬁ E}iﬁf
ADI FSS RESULT SUCCESS ) {
BRI 3

work () ;
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USB Driver Architecture
FEYRM H s A

o PIDJREE 14
o <$VDSP>\Blackfin\lib\src\drivers\pid\usb\adi_usb.c

e <$VDSP>\Blackfin\include\drivers/pid/usb/adi_usb.h

MSDJERS 4

o <$VDSP>\Blackfin\lib\src\drivers\usb\class\otg\mass_storage\adi_

usb_msd_ class _host.c

e <$VDSP>\Blackfin\include\drivers/usb/class/otg/mass_storage/adi

_usb_msd class_host.h

o £ N4 B FH A AFR B FusbA <1 304
<$VDSP>\Blackfin\lib\src\drivers\usb
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Make use of it

1. Register drivers with FSS

FAT Driver a. FSD (File system driver)
b. PID (Physical interface driver)

USB Interface Driver

11

2. Register System Services & In
a. DMA component
b. Device Manager component
C. etc..

FSS

SD Interface Driver

System service

3. Standard C I/O Library
a. file operation
C Libray I/O b.directoryoperation

111
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Thank You!




