How to use USB dri ver
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1. Introducation
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ADSP21535 has one USB Device Controller (UDC) which supports four
types of USB transfers (Control, Bulk, Interrupt, |SO.

The USB driver nakes it possible for the applications in user
node to access the UDC. The USB driver processes USB enuneration
automatically and provides the interface for USB to transfer
information to the application

Wth the USB driver, the user application will be able to
comuni cate with USB Host (PC) via three types of transfer

Bul k, Interrupt, 1SO The Control transfer will be processed by
USB driver internally, no related interface will be visible to
user application.
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2. Systeminterface
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The USB driver register itself is a standard character device
driver.

The Maj or nunber of USB driver is 221. The device name is /dev/adi _usb

So the standard file operations can be used to access the USB
driver:

1) open()

open("/dev/adi _usb",...) will return the fd of USB driver

The USB driver can be accessed by multi-process at the same tinme.
2) close()

3) read()

USB driver does *NOT* support this operation

4) wite()
USB driver does *NOT* support this operation

5) ioctl ()
Fol I owi ng ioctl commands are supported

CVD_USB_BULK_| NTR_READ
Read from USB BULK pi pe
The argunent points to structure of 'usb _bulk_ intr_ioctl' show as bel ow.

t ypedef struct

{
unsi gned char * buf;
int |en;
int flag;

} usb _bulk_intr_ioctl;

The '"buf' is the buffer to receive data.
The 'len' is the count of data to receive.



The 'flag' nust be 1 nmeans read from BULK pi pe

The nunber of received data will be returned

CVD_USB BULK_ | NTR_WRI TE:

Wite to USB BULK/ I NTERRUPT pi pe.

The argument points to structure of usb_bulk_intr_ioctl.
The 'buf' points to the buffer to send.

The 'len' is the count of data to send.

The 'flag' is 1 neans wite to BULK pi pe

The 'flag' is 2 neans wite to | NTERRUPT pi pe

The nunber of data sent out will be returned

CVD_USB_| SO _READ:
Read from USB | SO pi pe
The argunment points to structure of 'usb_iso_data' show as bel ow

typedef struct

{
unsi gned short |en
char * data_buf;

} usb_iso_frane;

t ypedef struct
{
unsi gned | ong frame_num
usb _iso frame frame[1];
} usb_iso_data;

The 'franme_num' is the nunber of frames to receive
The 'frame' points to each |1SO franes.

The 'frame_num wll be set with the nunber of franmes actually received
when return. The 'len' of each ISO franme will also be set to the length
of the frame data. The data of each 1SO frane will be copied to buffer
poi nted by 'data_buf' of the frane.

CMVD _USB | SO WRI TE
Wite USB I SO pi pe.
The argunent points to structure of 'usb_iso _data'.

The 'frame_num' is the nunber of frames to be transnitted
The 'frame' points to each |SO franes.

The 'franme_num shall be set with the nunber of frames to send
The 'l en' of each 1SO franme shall also be set to the |length

of the frane data. The 'data_buf' of each ISO frame shall point
to the data buffer of the frane.

The 'frame_num wll be set with the nunber of frames actually transmtted
when return.



NOTE:
A set of user space APlIs are available to sinplify programm ng
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3. User API for USB driver
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1) usb_pi pe_open()

Synt ax:
usb_pi pe_handl e usb_pi pe_open (int pipe_type)

Descri pti on:

Open one of the pipes of the UDC. One pipe consists of two endpoints
that have the sane type (Bulk, Interrupt or |sochronous)

The specific pipe will NOT be accessible until it has been opened.

NOTE:

When Interrupt pipe type is specified, the returned pipe handl e can NOT
be used to call usb_pipe_read(). Since only USB Interrupt IN

(data to USB Host) is supported by USB kernel driver and USB Host .

Par anet er s:

pi pe_type The type of the pipe to be opened
1: Bul k pi pe
2: Interrupt pipe
3: | sochronous pi pe

Ret ur n:

The handl e of the opened endpoint will be returned if succeed,
ot herwi se negative error number wll returned.

2) usb_pipe_close()
Synt ax:

voi d usb_pi pe_cl ose (usb_pi pe_handl e pi pe)

Descri pti on:
Cl ose the pipe that had been opened

Par anet ers:
pi pe The handl e returned by usb_pi pe_open()

3) usb_pipe wite()
Synt ax:
int usb_pipe wite (usb_pipe_handl e pipe, char * buf, int |en)

Description:

Send data to USB Host through the specific pipe. The data will be stored
into internal buffer first, and will be witten into the FIFO of the
speci fic endpoint of UDC whenever the roomof FIFO is avail able.
Eventually, the data will be sent to USB Host.

Par anet ers:

pi pe The handl e returned by usb_pi pe_open()

buf The pointer of the buffer for data to be sent
I en The I ength of data



Ret ur n:
The bytes of the data sent out will be returned if success, otherw se
negative error number will be returned

4) usb_pi pe_read()
Synt ax:

i nt usb_pipe read (usb_pi pe_handl e pipe, char * buf, int |en)

Descri pti on:
Get data sent by USB Host via specific USB endpoint.
Whenever the data from USB Host are received, they will be stored

into internal buffer first. Then the data will be returned to the caller
whenever this function is call ed.

Par anet ers:

pi pe The handl e returned by usb_pi pe_open()

buf The pointer of the buffer for data to be sent
I en The I ength of data

Ret ur n:
The bytes of the data sent out will be returned if success, otherw se
negative error nunmber will be returned

5) usb_pipe_iso wite()

Synt ax:

int usb _pipe_ iso wite (usb_pipe_handl e pipe, usb iso data * iso_data)

Descri pti on:
Send | sochronous data to USB Host.

Par anet er s:

pi pe The handl e returned by usb_pi pe_open()

i so_data | SO frames descriptor

Ret ur n:

The bytes of the data sent out will be returned if success, otherw se
negative error nunmber will be returned

6) usb_pipe_iso_read()
Synt ax:
int usb_pipe_iso_read (usb_pipe_handl e pipe, usb iso data * iso_data)

Description:
Get Isochronous data sent by USB Host.

Par anet er s:

pi pe The handl e returned by usb_pi pe_open()
i so_data | SO frames descri ptor
Ret ur n:

The bytes of the data sent out will be returned if success, otherw se



negative error number will be returned
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4.

Usage of USB driver
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1)

2)

3)

Read/ Wite fromto USB BULK/ | NTERRUPT pi pe

a) Call usb_pipe_open() to open pipe

b) Call usb _pipe read()/wite() to read/wite
c) Call usb _pipe_close() to close pipe

Read from USB | SO pi pe
a) Call usb_pipe_open() to open | SO pipe

b) Allocate 'usb_iso data' structure

iso_data = (usb_iso_data *) malloc(sizeof(usb_iso_data) +
(frame_num - 1) * sizeof (usb_iso_frane));

c) Set the 'frame_nunm of usb_iso data structure with nunber franes
you want to read

i so_data->frane_num = franme_num
d) Setup buffer for each frane
for (i =0; i < frame_num i++)
i so_data->frane[i].data_buf = malloc(...);

NOTE: Sufficient menory shall be allocated for each frane.
Buf fer of each frane shall be able to hold at |east 8-byte data.

e) Call usb_pipe_iso_read() to read |ISO franes
f) Check 'iso data->frame_numi to determ ne the nunber received franes.

g) Check each frame's length and data
for (i =0; i < iso_data->frane_num i ++)

{
len = iso_data->frane[i].len;
mencpy(buf, iso_data->frane[i].data _buf, |en);

h) Call usb_pipe_close() to close the |ISO pipe

Wite to USB | SO pi pe
a) Call usb_pipe_open() to open |ISO pipe

b) Allocate 'usb_iso _data' structure

iso_data = (usb_iso_data *) nmall oc(sizeof (usb_iso _data) +
(frame_num - 1) * sizeof(usb_iso frane));

c) Set the 'frame_num of usb_iso data structure with nunber franes
you want to wite.



i so_data->frame_num = frane_num

d) Setup buffer and I ength for each frame

for (i = 0; i < frame_num i++)

{

iso_data->frane[i].data_buf = malloc(len);
mencpy(i so_data->frane[i].data_buf, ...);
i so_dat->franme[i].len = len;

}

NOTE: Lenght of each frane shall NOT exceed 8-byte data.
e) Call usb_pipe_iso wite() to wite |ISO franes
f) Check 'iso_data->frame_num to determ ne the nunber of frames transmtted.

g) Call usb_pipe_close() to close the |ISO pipe

For detail infornmation for usage for USB drive, pls refer to usb test.c
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5. NOTE
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1) Read from Interrupt pipe is NOT supported.

2) The length of each ISO frames sent to USB Host must be same as
t he maxi mum packet size of 1SOIN endpoint. It is set to 8
byt es now.

3) Don't try to wite nore than 63 bytes to the Bul k OUT endpoi nt
from USB Host (PC) each tinme. The size of Bul k OUT DVA buffer
is only 63-bytes. Sending 64-byte packet will be NAKed
forever!
The root cause of this issue is a UDC hardware bug. The bug
will prevent us fromgetting a correct data length for the Bul k
QUT transfer unless we make the size of DVA buffer |ess than
max packet size (64-bytes).



