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SB CDC Host application

Issue : USB Host not working
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Issue

UART USB USB UART

. USB
Virtual Host

- Stack revision —4.0.3 Dli:f/iecre

. State -
- Virtual Com USB Device detectable .
- Data transfer not working .

- Expect

- PC transfer data to Embedded USB Host Device by UART then
the data passed to USB Virtual Com Device by embedded USB
Host .

- USB Virtual Com Device transfer data to embedded USB Host
then the data passed to PC by UART of embedded USB Host
Device .

- Issue
- USB Host can'’t transfer data to Virtual Com device from UART
- There is no response when Virtual Com transfer data to USB Host

Com

Data transmission
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Experiment -- Environment

USB CDC Host :

- EVB -TWR-K60n512

- Code -- C:\Freescale\Freescale USB Stack v4.0.3\Source\Host\examples\cdc_serial\cw10\kinetis_k60
USB virtual Com Device :

- EVB - FRDM-KL25Z

- Code -- C:\Freescale\Freescale USB Stack v4.1.1\Source\Device\app\cdc\cw10\kinetis_ |2k

Y COM2:115200baud - Tera Term VT
File Edit Setup Control Window Help

Initialization passed. Plug—in CDC device to USB port.
Use ttyb: as the insout port for CDC device data.

————— CDG control interface attach Event ————

State = attached Class =2 SubClass = 2 Protocol = 8
————— CDC data interface attach event ————

State = attached Class = 18 SubClasz = @ Protocol =
————— CDC control interface selected ————

————— Device installed ———

————— CDC data interface selected ————

Message from USB
Host TWR-K60n512

Transmit data to USB
CDC serial host by UART

freesca,e " Data transfer through USB




USB Host information declaration

El cde_serial.e &7 @ sCI.C W @ pell.c ] @ khci_kinetis.c W @ usb_host_cdc.c ] @ usbms . Detail p|ease refer to USBHOSTUG.pdf Chapter 4.22

8lvoid CDC_Task(); [Define a driver info table].
82 extern void _usb _khci task(woid);
83 * Information for one class or device driver */
=+ 34 static const USB_HOST_DRIVER_INFO DriverInfoTable[] = { . .
85 { typedef struct driver_info
86 {exea,oxee}, {/* Vendor ID per USB-IF *f {
87 {0x00 ,8x08} , /* Product ID per manufacturer */
a8 USB_CLASS_COMMUNICATION, /* Class code o uint_8 idvendor({2]; /* Vendor ID per USB-IF */
89 USB_SUBCLASS_COM_ABSTRACT, /* Sub-Class code */ -
9@ OxFF, /* Protocol */ uint_8 idProduct[2]; /* Product ID per manufacturer */
91 8, /* Reserved *f . . .
92 usb_host_cdc_acm event /* Application call back function */ uint_8 bDeviceClass; /* Class code, OxFF if any */
gi % uint_8 bDeviceSubClass; /* Sub-Class code, OxFF if any */
a5 {Bxba,exe8], /* Vendor ID per USB-IF */ ; ; Ry ; *
- {0300, 0x00) 7* Product ID per mamufacturer - uint_8 bDeviceProtocol; /* Protocol, OxFF if any */
97 USB_CLASS_DATA, /* Class code *f uint_8 reserved; /* Alignm
98 exFF, /* Sub-Class code =/ -
99 BxFF, /* Protocol */ event_callback attach_call; /* event callback function*/
186 a, /* Reserved *
lel usb_host_cdc_data_event /* Application call back function */ }USB_HOST_DRIVER_INFO- _PTR_ .
02 1, USB_HOST_DRIVER_INFO_PTR; ent padding */
183 /* USB 1.1 hub */
184 {
185
16 {Bxba,exe8], /* Vendor ID per USB-IF */
187 {9xBea,axe8}, /* Product ID per manufacturer */
188 USB_CLASS HUB, /* Class code *f
189 USB_SUBCLASS HUB_NONE, /* Sub-Class code =/
118 UsE_PROTOCOL_HUB LS, /* Protocol *f
111 a, /* Reserved *
112 usb_host_hub_device_ewvent /* Application call back function  */
113},
114 {
115 {0x00 ,8x08} , /* All-zero entry terminates */
116 {0x00,8x06} , /* driver info list. *f
117 e,
118 8,
119 8,
128 8,
121 NULL
122}
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Initial USB Host

@ cdc_serial.c EE @ SCILC 1 @ pell.c \I @ khci_kinetis.c

129 /*FUNCTION* -~ ==~ = === = === == e e e e e
136 *

131 * Function Name : Main

132 * Returned Value : none

133 * Comments

134 *

135 *

156 FEMNDF - mm e mm e e e e e e -
137 #ifdef _ GNUC__

138 int main(void)

139 #else

43 UsSBE_STATUS status = USE_OK;
44 _usb_host_handle host_handle;

6 /* Initialize the currgnt platform. Call for th
7 _bsp platform_init()};

& #ifdef MCU_MK7@F12 :
9 sci?_init(); Peripheral
je#else initial

11 scil _init();

12 #endif
TimerInit();

/* Init polling global variable */
POLL init();

DisableInterrupts;
#if (defined _MCF51MM256_H) || (defined _MCF513
usb_int_dis();

#endif

L 4
2 “freescale-

II,I'*

** It means that we are going to act like host, so we initialize the
** host stack. This call will allow USB system to allocate memory fon
** data structures, it uses later (e.g pipes etc.).

*/
status = _usb_host_init (
HOST_CONTROLLER_NUMBER, /* Use value in header file */
MAX_FRAME_SIZE, /* Frame size per USB spec */
Shost _handlel: [* _Betyrned pointer */
?‘c (status 1= USB_OK) | ySB Host initial
printf("\nUSE Host Initialization failed. STATUS: ¥x",(unsigned int) :
fflush(stdout);
exit(3);
+
status = _usb _hest_driver_info_register (

host_handle,
(void *)DriverInfoTable

)H
Register USB driver

printf("\nDriver Registration failed. STATUS: #x", (unsigned int)stat
fflush(stdout);
exit(4);]

if (status != USB_OK)

{

}

EnableInterrupts;

#if (defined MCF51MM256 H) || (defined MCFS1JE256 H)
usb_int_en();

#endif

printf({"\fInitialization passed. Plug—in_EDE_dﬂuiLE_Ln_UEE_uu:1.\nUSE tiyl
Initial event
usb event init(&device registeredi:

uart2usb _num = usb2uart _num = @; /* reset number of bytes in buffers */

f_usb = (FILE_CDC PTR)malloc(sizeof(FILE_CDC));
memset(f_usb, @, sizeof(FILE_CDC));

f_usb->DEV_PTR = (IO DEVICE_STRUCT PTR)malloc(sizeof(I0 DEVICE STRUCT));



/0\,« USB Host application function flow

Please refer to USBHOSTUG.pdf

- Chapter 4.2.3 [Main application function flow]
= Initializing hardware
= Initializing the host controller
= Registering service
= Calling tasks in a forever loop
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2 USB CDC Serial Host — main task

Bl CodeWarrior Projects 53

lﬂz| E & P | File Name

File Mame
== Kinetis MK60N512VMD100_cdc_serial_host
[= Debugger
@ derivative.h
[0 Headers
(= MEBON512VMDL00_INTERMAL_FLASH
[= prm
[ Project Settings
|= SaAnalysispointsManager.apconfig
[o Sources
kg app
L€t edc_serial.c
L&y PIT1_kinetis.c
L& pell.c
[y pollh
g4 printf.c
@! 5CiLC
@! vectors.c
by bsp
-0 classes

[=1 driver
[ host common

L £
<&
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- Major task of USB CDC serial Host application

_usb_event_init({&device registered);
uart2usb_num = usb2uart_num = 8; /* reset number of

f_usb = (FILE_CDC_PTR)malloc(sizeof (FILE_CDC));
memset(f_usb, 8, sizeof(FILE_CDC));

f_usb->DEV_PTR = (IO DEVICE_STRUCT PTR)malloc(sizeo

for(;:)
1

CDC_Task();

__RESET_WATCHDOG(); /* feeds the dog */
} /* loop forever */
E = = =

you never legwe"main */

216 /FFUNCT ION® ~ -~ = = === - = o — o oo oo oo

217 *
218 *
219 *
22 *
221 *
222 %

Function Name

Returned Value

Comments
Exwecution starts here

CDC_Task
none

&

< <

<

C
5

e NN N NN EEEENNE NN N

iS
L ]
[ ]
[ ]

mem_util.h
device_registered : USE_EVI
reg_device: _usb_device_ir
ush_open_param : const Cl
f usb: FILE_CDC_PTR
uart2usb : char[]

usb2uart : char(]
device_name: char_ptr
uartZusb_num : volatile int,
usb2uart_num : volatile int
main_buffer: uchar®
num_done : volatile int_32
buff : char[]

buff_index: int_32
uart_coding : USE_CDC_LA
CDC_Task(): void
_ush_khci_task{void) : void
DriverlnfoTable : const USE
check_open : uint_32
Read_LISB_Data: uint &
char_to_recv: uint_32
main{void) : void
CDC_Task(): void
ush_host_cdec_acm_event(_
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Major process of main task — Enumerate Device

i @ SCiLC W EI poll.c 1 @ khci_kinetis.c 1 @ usb_host_cdc.c 1 @ usbmsga.c 1 @ virtual_com.c W EI PIT1_kine

e 1
223 %

224 * Function Name : CDC_Task

225 * Returned Value : none

226 * Comments

227 * Execution starts here

228 *

L ) e et e e L *J
238 void CDC_Task ()

231 { /* Body */

232 USB_STATUS status = USB_OK;
233 uint 32 i=8;
234 f/static uint 32 char_to _recv = @8;
235
236 /* due to the fact that yart driver blocks task, we will check if char is available and then we read it */
237 i i
238 if(USB_EVENT_NOT_SET == _usb_event wait_ticks(&device_registered, @x@l, TRUE, @)) Wamng for USB Device
239 return;
Py attached
241 if (@ == check_open)
242 I
243 _io_cdc_serial_open(f_usb, device_name, (char *)&usb_open_param); Open USB Device if not
244 check_open = 1;
25| 1} yet
246 else
247
248 ifdef MCU mcfs1jf128
2449 /* todo AI: change this for MCU_mcf51jf128 */
[]25e char temp;
251
252 temp = TERMIO_GetChar(); Read / Write Data
if (tem
> R < between USB and UART,
297 buff_index = 1; after USB device attached
256 buff[@] = temp;
257 1
258 fendif /* MCU_mcfsijfias =/
258
268 /* Read data from UART */

> 3
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USB

User ] 0)
USB Data handler [EXE Pl >

“cdc_serialc 53 - [€ scic | [ poll.c | [ khcikinetisc | [€ usb_hostcdec | [€) usbmsgq.c | [€] virtualcom.c | [€ PIT kinetisc | [£] host_ch9.c | [l usbev

if (@ == check_open)
i

_io_cdc_serial_open(f_usb, device_name, (char *)&usb_open_param);

UART to USB buffer

1 - PC terminal data to
y USB CDC Host

- - g
ortous rom o bt _index UART to USB buffer
For (i =®s i < buff_index; it+) . .
arr T o) = T index handler Write Data to USB
/* wWrite data to USB */
- USB CDC Host
{

num_done = jo_cdc serial write(f_usb, uart2usb, (int 32)(sizeof(uart2usb[@]) * uart2usb_num)); Wl’ite data.

(e > 0 transfer data to CDC

for (i = (uint 32)num_done; i < uart2usb_num; i++) /* move buffer data, remove the written ones */ to USB .

wartuch mam o o doney) LoD Device

EnableInterrupts; 2
{
char_to_recv += num_done;

¥
H
- Read data from USB
/* Read data from USB */
if(char_to_recv > 8 || Read USB_Data)
:i:iagiz_zatzojczciserial_read(f_usb, usb2uart + usbZuart_num, (int_32)(sizeof(uartzusb) / sizeof(uartzusb[e]) - usbZuart_num)); - USB CDC HOSt
if(num_done > @ && usbZuart[usbZuart_num] != @ ) -
t usbZuart_num += num_done; reCeIVe data from
if(char_to_recv >= num_done) .
char to recv -= num done; Read data CDC deVICe
else
romUSE |« Write data to UART

else

C amrtorees o - USB CDC Host
. transfer data to PC

/* write them to UART */

if (usbZuart_num > @) . I
for (i = @; i < usb2uart_num; i++) 4 termlna
I { .
HCU_MCfSJ-J::iﬁtf(“ —-received--> Hc\n\r",usb2uart[i]); erte data

sci2 PutChar(usb2uart[i]); tO UART

usb2uart_num = @;
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“cdc_serialc #3 . [€ scic | [ poll.c | [€] khi_kinetis.c

| [€) usb_host_

if (@ == check_open)
i

_io_cdc_serial_open(f_usb, device_nam
check_open = 13

else

r *)&usb_op

Debug 1- Can’t receive data from PC terminal

Only handle buffer index but
Nno one to receive data

. |ssue:

DisableInterrupts;

uart2ush_num = buff_indesx;

for (i = @ i < buff_index; i++)
uart2usb[i] = buff[i];

buff_index = @;

EnableInterrupts;

UART to USB buffer
index handler

/* Write data to USB */
if (uart2ush_num)

{
num_done = io cdc_serial write(f usb, uart2usb, (int 32)(sizeof(uart2usb[8]) * uartZusb_num));
if(num_done > @)
for (i = (uint_32)num_done; i < uart2usb_num; i++) /* move buffer data, remove the written cnes */
uart2usb[i - num_done] = uart2usb[i];
uart2usb_num -= num_done;
char_to_recv += num_done;
¥
H

- Data NOT received
from PC terminal

- Root cause :

Write data
to USB

- No bubby to

receive data from

/* Read data from USB */
if(char_to_recv > 8 || Read USB_Data)

Read_USE_Data = @ ;

usbZuart_num += num_done;
if(char_to_recv >= num_done)

char to recv -= num done;
else
char_to_recv = @;
else
char_to_recv = @;

}

num_done = _io_cdc_serial read(f_usb, usb2uart + usbZuart_num,
if(num_done > @ && usbZuart[usbZuart_num] != @ )
i

(int_32)(sizeof(uart2usb) / sizeof(uartzusb[@]) - usbZuart_num));

UART
- Workaround :

Read data

from USB - Call uart_getchar

to receive data

/* write them to UART */
if (usbZuart_num > @)

for (i = @; i < usb2uart_num; i++)

{
F MCU_mefs1jf128

sci2 PutChar(usb2uart[i]);

¥
usb2uart_num = @;

printf(” --received--> XHc\n\r",usb2uart[i]);

Write data
to UART

« TJreescdie’
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- Detall pls refer to
next slide .

UsSB UART

USB
Virtual

Com
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£24
268
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276

/* Read data from UART */

char temp;

Debug 1 -- Workaround
— Can’t receive data from PC terminal

Call uart_getchat() to receive

temp = uart_getchar(); //for CodeWarrior o
[ Tiem - TERAIO_GetCharhe(); /) for 1AR / data from PC terminal

if(temp)

buff[@] = temp;
buff_index = 1;

DisableInterrupts;

uart2usb_num = buff_index;

for (1 =8; 1 < buff_index; i++)
vart2usb[i] = buff[i];

buff_index = @;

EnableInterrupts;

-~

@ *cdc_senal.c m@ PIT1 kinetis.c 1 @ host_ch3.c

r

288

14 }

201 #ifdef  CC_ARM

282 int getkey(void)

203 kelse

24 char wart_getchar (void)

Fi WdlL UWITLLL LITdi ae BT IMds DECTTT TELELVEU Fi
//while (!(UART3_S1 & UART_S1_RDRF_MASK));
if(UART3 S1 & UART S1 RDRF MASK)

/* Return the 8-bit data from the receiver */
return UART3_D;

else
return @ 3

z“ freescale-

A modify required of uart_getchat() in sci.c
Must change
“While('((UART3_S1&UART_S1_RDRF_MASK))”

To

“if(UART3_S1&UART _S1 _RDRF_MASK)"

If NOT
Code will be stop here to wait data from PC
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o Debug 2 — Can'’t transfer data to PC terminal

Issue :
- After bug 1 fixed
- Data transfer to USB CDC Host from PC terminal is working

- When USB CDC Device receive data from host that will return the data to Host , but there is
nothing display on PC terminal .

« Root cause:
- Something wrong at “write data to UART” block .
- Write data to UART by “sci2_PutChar(usb2uart[i])” when usb2uart_num not zero .
- But “sci2_PutChar() “ is empty that decelerated in sci.c .

- Workaround :
- To call “uart_putchar()” instead .
- ‘“vart_putchar(usb2uart[i]);” decelerated in sci.c too .

- Detall please refer to next page .

Write data to
UART
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Debug 2 — Workaround
—Can’t transfer data to PC terminal

/% write them to UART */ I16 *

if (usbZuart num > 0) 217 *END*=---cmmmmmmmmmcmmmmmemmm e
1 218 void sci2_PutChar(char send)
219 {

for (i = 0; i < usb2uart num; ji++) e

t 221}
[/=2ci2 PutChar(usbluartijil):l 292
unart putchar(usbZuart[il):
ustEart[;] = ; f/fclear buffer i
) Not thing done here

usbZuart num = 0;

To call “uart_putchar()“ instead

* Function Name : TERMIC PutChar
* Returned Value
* Comments

i This function sends a char wvia S5CI.

=

*=FEMNDF———————————
void wart_putchar (char gh)

{

% Wait until space i=s awvailable in the FIFD #/
while (! (UART3 S1 & UART 51 TDRE MASK)){}:

f* Bend the character #*/

UART3 D = (uint 8)gh:
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s Debug 3— Can’t receive data from CDC Device

- Issue:
- After bug 1 fixed ,
- When USB CDC Host transfer a data to CDC Device , we can receive one response from CDC Device
- If CDC device transfer data to USB CDC Host voluntarily , there hasn’t any response at Host side .
+  Root cause :
- Something wrong at “Read data from USB”
- Read data from USB by “_io_cdc_serial_read()”, but it only called when “char_to_recv” asserted not periodicity .

- And “char_to_recv” only asserted after USB CDC Host send data to USB CDC device . It will be cleared after two byte
received from USB CDC device when one byte sent by host .

- Workaround :
- Toexecute “_io_cdc_serial_read()” periodicity .
- One more condition added to inter “read data from USB” .
- Detail please refer to next page .

|6 usbmsgqc | [l vitual comc | 6 PIT1 kinetisc | (6 host chd.c | (1) ushey

User Sl

Device VIEEL , : P e Read data
com from USB
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Debug 3 — Workaround
— Can’t receive data from CDC Device

.c| ede_serial.c ﬂ usb_host_cdc.c @

for(;;)

One more condition “Read_USB_Data” added 0s

@g Poll(};

to inter “read data from USB o7  CDC Task();

a5 if(char_to_recv == @)

@9
CDC Task() 10 ¢ Read USB Data = 1 ;
— 11 time delay({1@);

@ virtual_com.c 1 @ 12 1

13
1 __RESET_WA (}y; /* feeds the dog */
1q } /* loop foreviy */

/* Read data from USB */
if{char toc recv > @ || Read USE Data)

Y

To set flag

1

Read USE Data = @ ;

‘Read _USB Data”
periodicity

usbZuart_num += num_done
if(char_to_recv »= num_

- For this issue , please
configure CDC device to
, Centereer =6 send the data to USB Host

} voluntarily

else

{ - May be press switch to send
, char_to_recv = @; data to USB CDC host .
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Backup

There are a little different between IAR and CodeWarrior

environment _
I
CodeWarrior h | Flash Debug K60
4 =% Kinetis MK6ON512VMD100_cdc_serial_host . Files
" 4P Binaries SCI driver source B (J USBH_CDC - Flash Debug K60
, AT —E (Japp
= code is different T
’ Hesdere FIT1_kinetis.c
+ [ Headers lel.l:
o= MEBOM5S12VMDL00_INTERMAL_FLASH I_ pollh
¢ = pm [ mrintf o
+ gy Project Seftings soi_kinetis.c
|= SafAnalysispointsManager.apconf) . —H [ hsp
’ l‘i;:';u;ces Som'e'thlng \‘{\/e T ” Dl:l.ass
PP modified in “sci.c 8 (] driver
- g cde_serial.c . — (1 host_common
- [ PIT1_kinetis.c please dO It on & [ linker config
| ! : : 1 tart
o ci_kinetis.c” B remcime
. |g printf.c A [ Output
3 @! &Ci.C
|55 vectors.c
> Er:'bSP
;o classes
» [ driver
- [ host common
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