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RX Firmware Integration Technology

1.
FIT ETHERC
DMA EDMAC IEEE802.3
e MIl Media Independent Interface RMII  Reduced Media Independent Interface
. PHY-LSI
. PHY-LSI
. PHY-LSI
10Mbps 100Mbps ETHERC
. ETO LINKSTA ET1 LINKSTA PHY-LSI
1.1 FIT
API
2.10
1.2 API
11 API
1.1 API

R_ETHER_Initial()

R_ETHER_Open_ZC2() ETHERC EDMAC PHY-LSI PHY-LSI

R_ETHER_Close_ZC2() ETHERC ETHERC EDMAC

R_ETHER_Read()

R_ETHER_Read_ZC2()

R_ETHER_Read_zC2 BufRelease() | R_ETHER_Read_zZC2

R_ETHER_Write()

R_ETHER_Write_ZC2_GetBuf()

R_ETHER_Write_ZC2_SetBuf() EDMAC

R_ETHER_CheckLink_ZC() PHY
PHY

R_ETHER_LinkProcess()

R_ETHER_WakeOnLAN() ETHERC

R_ETHER_CheckWrite()

R_ETHER_Control()

R_ETHER_GetVersion()
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2. API
API API
2.1
MCU
e ETHERC
e EDMAC
2.2

e Renesas Board Support Package (r_bsp) v2.60 or higher

2.3

e Renesas RX Toolchain v.2.01.00

2.4
API r_ether_rx_if.h
2.5
ANSI C99 stdint.h
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2.6

r_ether_rx_config.h

Configuration options in r_ether_rx_config.h

#define ETHER_CFG_MODE_SEL ETHERC PHY-LSI
HOH
“0” MIl(Media Independent Interface)
“1” RMIl Reduced Media Independent Interface
#define ETHER_CFG_CHO_PHY_ADDRESS | ETHERC 0 PHY-LSI
“0” PHY
‘0" “15”
#define ETHER_CFG_CH1_PHY_ADDRESS | ETHERC 1 PHY-LSI
“1" PHY
‘0" “15”
#define
ETHER_CFG_EMAC_RX DESCRIPTORS wpn
Hl!!
#define
ETHER_CFG_EMAC_TX_DESCRIPTORS wqn
L
#define ETHER_CFG_BUFSIZE
“1536” 32 32
#define ETHER_CFG_AL1_INT_PRIORTY AL1
H2!! “1" “15"
#define ETHER_CFG_CHO_PHY_ACCESS ETHERC 0 PHY
ugn x1
“0” PHY ETHERCO
%2
“1” PHY ETHERC1
*3
#define ETHER_CFG_CH1_PHY_ACCESS ETHERC 1 PHY
agn *1
“0” PHY ETHERCO
*2
“1" PHY ETHERC1
%3
#define ETHER_CFG_PHY_MII_ WAIT MII/RMII
H8!!
H8”
#define ETHER_CFG_PHY_DELAY_RESET | PHY-LSI
“0x00020000"
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Configuration options in r_ether_rx_config.h

#define ETHER_CFG_LINK_PRESENT PHY-LSI
“0)1
“0” LINKSTA
“1” LINKSTA
#define Micrel PHY-LSI KSZ8041NL
ETHER_CFG_USE_PHY_KSZ8041NL
“0” “0” KSz8041
“1” KSz8041
*1 Renesas Starter Kit+ for RX64M - ROK50564MSxxxBE FIT

21

2.1 ETHER_CFG_CHO_PHY_ACCESS ETHER_CFG_CH1_PHY_ACCESS

J3 Ja ETHER_CFG_CHO_PHY_ACCESS
ETHER_CFG_CH1_PHY_ACCESS
1-2 1-2 0
0
2-3 2-3 1
1

*2 ETHERC  PHY-LSI

RX64M PHY-LSI
ETO_MDC [ > MDC
ETO_MDIO |4 > MDIO
*3 ETHERC  PHY-LSI
RX64M PHY-LSI
ET1 MDC [* > MDC
ET1_MDIO | > MDIO
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2.7

API API
r_ether_rx_if.h

typedef enum

{
CONTROL_SET_CALLBACK, /* */
CONTROL_SET_PROMISCUOUS_MODE,

/* */
CONTROL_SET_INT_HANDLER, /* */
CONTROL_POWER_ON, /* ETHERC/EDMAC */
CONTROL_POWER_OFF /* ETHERC/EDMAC */

} ether_cmd_t;

typedef union

{
ether_cb t ether_callback; /* */
ether_promiscuous_t* p_ether_promiscuous;

/* */
ether_cb t ether_int_hnd; /* */
uint32_t channel; /* ETHERC */

} ether_param_t;

typedef struct

{
void (*pcb_func) (void *); /* */
void (*pcb_int_hnd)(void *); /* */

} ether_cb_t;

typedef enum

{
ETHER_PROMISCUOUS_OFF, /* ETHERC */
ETHER_PROMISCUOUS_ON /* ETHERC */

} ether_promiscuous_bit_t;

typedef struct

{
uint32_t channel; /* ETHERC */
ether_promiscuous_bit_t bit; /> */

} ether_promiscuous_t;

typedef enum

{
ETHER_CB_EVENT_I1D_WAKEON_LAN, /* */
ETHER_CB_EVENT_ID_LINK_ON, /* Link up */
ETHER_CB_EVENT _ID_LINK_OFF /* Link down */

} ether_cb_event t;

typedef struct

{
uint32_t channel; /* ETHERC */
ether_cb _event_t event_id; /* */
uint32_t status_ecsr;/* ETHERC */
uint32_t status_eesr;/* */

/* ETHERC/EDMAC */
} ether_cb arg_t;
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RX Firmware Integration Technology
2.8
API API r_ether_rx_if.h
typedef enum /* Ether API */
{
ETHER_SUCCESS, /* */
ETHER_ERR_INVALID_PTR, /* NULL FIT_NO_PTR */
ETHER_ERR_INVALID_DATA, /* */
ETHER_ERR_INVALID_CHAN, /* */
ETHER_ERR_INVALID_ARG, /* */
ETHER_ERR_LINK, /* */
/* */
ETHER_ERR_MPDE, /* */
/* */
ETHER_ERR_TACT, /* */
ETHER_ERR_CHAN_OPEN, /* */
/* Ether  Open */
ETHER_ERR_OTHER /* */
} ether_return_t;
R0O1AN2009JJ0100 Rev.1.00 Page 7 of 53
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2.9

(1) API R_ETHER_LinkProcess

R_ETHER_Control 2.7 1
“CONTROL_SET_CALLBACK” 2
2.2
2.2

ETHER_CB_EVENT_ID_WAKEON_LAN

ETHER_CB_EVENT_ID_LINK_ON

ETHER_CB_EVENT_ID_LINK_OFF
(2) EINTO/EINT1
[ ]
[ ]

R_ETHER_Control 2.7

1 “ CONTROL_SET_INT_HANDLER”

ETHERC/EDMAC

ETHERC

RO1AN2009JJ0100 Rev.1.00
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RX Firmware Integration Technology
2.10
e’ studio
FIT
FIT FIT
FIT FIT
FIT FIT e’ studio
Firmware Integration Technology (RO1AN1723JU) 3. FIT FIT
FIT FIT 2.10.1 FIT
FIT BSP FIT
BSP FIT
Firmware Integration Technology (RO1AN1685JU)
2.10.1 FIT
1. FIT ZIP r_ether_rx
2. ZIP
3. r_ether_rx
4. €% studio
5. e studio
6. r_ether_rx e’ studio
7. /
a. (R)
b. C/C++ >> >> Compiler
c p "
d.
"${workspace_loc:/${ProjName}/r_ether_rx"
"${workspace_loc:/${ProjName}/r_ether_rx/src"
OK
e. (L) OK
8. r_ether_rx/ref/targets/rx64m r_ether_rx_config_reference.h r_config
9. r_ether_rx_config_reference.h r_ether_config.h
10. r_ether_rx_config.h 2.6
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3. API

3.1 R_ETHER Initial()

FIT

Format
void R_ETHER_ Initial(void);

Parameters

Return Values

Properties
r_ether_rx_if.h

Description

Reentrant
[

Example
4.2

Special Notes:
R_ETHER_Open
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3.2 R_ETHER_Open_ZC2()
ETHER  API
Format
ether_return_ tR_ETHER_Open_ZC2(
uint32_t channel [* ETHERC */
const uint8_t mac_addr]] /*ETHERC MAC */
uint8_t pause I* / */
);
Parameters
channel
ETHERC 01
mac_addr
ETHERC MAC
pause
PHY-LSI 4 Auto-Negotiation Advertisement 10 Pasuse
PHY-LSI  Pause ETHER_FLAG_ON
PHY-LSI
PHY-LSI PHY-LSI Pasuse
Pasuse PHY-LSI
ETHER_FLAG_ON Pause
ETHER_FLAG_OFF
Return Values
ETHER_SUCCESS I* */
ETHER_ERR_INVALID_CHAN I* */
ETHER_ERR_INVALID_PTR I* NULL FIT_NO_PTR */
ETHER_ERR_INVALID_DATA I* */
ETHER_ERR_OTHER [* PHY-LSI */
Properties
r_ether_rx_if.h
Description
R_ETHER_Open_ZC2 ETHERC EDMAC PHY-LSI PHY-LSI
MAC ETHERC MAC
Reentrant
[ ]
Example
4.2
Special Notes:
R_ETHER_Initial R_ETHER_Close_ZC2

ETHER_SUCCESS

API

RO1AN2009JJ0100 Rev.1.00
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3.3 R _ETHER Close ZC2()

R_ETHER_Close_zC2 ETHERC ETHERC
EDMAC

Format
ether_return tR_ETHER_Close_ZC2(
uint32_t channel [* ETHERC */

);

Parameters
channel

ETHERC 01

Return Values

ETHER_SUCCESS I* */
ETHER_ERR_INVALID _CHAN I* */
Properties

r_ether_rx_if.h

Description
R_ETHER_Close_zZC2 ETHERC
ETHERC EDMAC

Reentrant
[ )

Example
4.2

Special Notes:

RO1AN2009JJ0100 Rev.1.00 Page 12 of 53
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3.4

R_ETHER_Read_ZC2()

R_ETHER_Read_ZC2

Format

int32_t R_ETHER_Read_ZC2(
uint32_t channel
void ** pbuf

);

Parameters
channel
ETHERC 0

**  pbuf

Return Values
1
ETHER_NO_DATA
ETHER_ERR_INVALID CHAN
ETHER_ERR_INVALID PTR
ETHER_ERR_LINK

ETHER_ERR_MPDE
Properties
r_ether_rx_if.h

Description

ETHER_NO_DATA
ETHER_ERR_LINK
ETHER_ERR_MPDE

EDMAC R_ETHER_Read ZC2

FIFO
PHY-LSI

Reentrant
[ )

/* ETHERC
/*

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

EDMAC

CRC

*/

NULL

EDMAC

*/

*/
*/

*/

*/
FIT_NO_PTR */
*/

*/
*/

pbuf

RO1AN2009JJ0100 Rev.1.00
2014.07.29
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Example
4.2

Special Notes:
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3.5 R_ETHER_Read ZC2_ BufRelease()

R_ETHER_Read ZC2_ BufRelease R_ETHER Read ZC2
Format
int32 tR_ETHER Read ZC2 BufRelease(
uint32_t channel [* ETHERC */

);
Parameters
channel

ETHERC 01

Return Values

ETHER_SUCCESS * */
ETHER_ERR_INVALID_CHAN * */
ETHER_ERR_LINK I* */
* */
ETHER_ERR_MPDE * */
* */
Properties

r_ether_rx_if.h

Description
R_ETHER_Read_ZC2_BufRelease R_ETHER_Read _ZC2

Reentrant
[ )

Example
4.2

Special Notes:
R_ETHER_Read_ZC2
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3.6 R _ETHER Write ZC2 GetBuf()

R_ETHER_Write_ZC2_GetBuf

Format
ether_return_tR_ETHER_Write_ZC2_GetBuf(
uint32_t channel /* ETHERC */
void ** pbuf * */
uintl6 t *  pbuf_size I* */
)i
Parameters
channel
ETHERC 01
**  pbuf
* pbuf_size

Return Values

ETHER_SUCCESS /* */
ETHER_ERR_INVALID_CHAN 1* */
ETHER_ERR_INVALID_PTR I* NULL FIT_NO _PTR */
ETHER_ERR_LINK I* */
* */
ETHER_ERR_MPDE * */
* */
ETHER_ERR _TACT * */
Properties

r_ether_rx_if.h

Description

pbuf
pbuf_size

pbuf
ETHER_SUCCESS
ETHER_ERR_LINK
ETHER_ERR_MPDE ETHER_ERR_TACT

EDMAC R_ETHER Write ZC2_GetBuf EDMAC
EDMAC

RO1AN2009JJ0100 Rev.1.00 Page 16 of 53
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Reentrant

Example
4.2

Special Notes:

RO1AN2009JJ0100 Rev.1.00 Page 17 of 53
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3.7 R _ETHER Write_ ZC2 SetBuf()

R_ETHER_Write_ZC2_SetBuf EDMAC
Format
ether_return_t R_ETHER_Write_ZC2_SetBuf(
uint32_t channel /* ETHERC */
constuint32_t len I* CRC 4 */
I* 60 1514 */
)i
Parameters
channel
ETHERC 0 1
len
CRC 4 60 1514
Return Values
ETHER_SUCCESS I* */
ETHER_ERR_INVALID_CHAN * */
ETHER_ERR_INVALID_DATA I* */
ETHER_ERR_LINK I* */
I* */
ETHER_ERR_MPDE I* */
I* */
Properties
r_ether rx_if.h
Description
1
64 CRC 4 60
1518 CRC 4 1514
60 0 60
ETHER_SUCCESS
ETHER_ERR_LINK
ETHER_ERR_MPDE
Reentrant
[ )
Example
4.2

Special Notes:
1
60 0 60

RO1AN2009JJ0100 Rev.1.00 Page 18 of 53
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3.8 R _ETHER CheckLink ZC()

R_ETHER_CheckLink_ZC
PHY

Format
ether_return_t
uint32_t

R_ETHER_CheckLink ZC(
channel

);

Parameters
channel
ETHERC 0 1

Return Values
ETHER_SUCCESS
ETHER_ERR_OTHER
ETHER_ERR_INVALID_CHAN

Properties
r_ether_rx_if.h

Description
R_ETHER_CheckLink_ZC
PHY-LSI  Basic Status
ETHER_SUCCESS
ETHER_ERR_OTHER

Reentrant
[ ]

Example
4.2

Special Notes:

/* ETHERC

/*
/*
/*

PHY

*/

*/
*/
*/

PHY

RO1AN2009JJ0100 Rev.1.00
2014.07.29

RENESAS

Page 19 of 53



RX

Firmware Integration Technology

3.9 R_ETHER_LinkProcess()

R_ETHER_LinkProcess

Format
void R_ETHER_LinkProcess(
uint32_t channel
);
Parameters
channel
ETHERC

Return Values

Properties
r_ether_rx_if.h

Description
R_ETHER_LinkProcess

— R_ETHER_Control

— ETHERC

— EDMAC
— R_ETHER_Control

Reentrant
[ )

Example
4.2

Special Notes:

R_ETHER_Control

EDMAC

/* ETHERC

R_ETHER_Control

*/

RO1AN2009JJ0100 Rev.1.00
2014.07.29
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3.10

R_ETHER_WakeOnLAN()

R_ETHER_WakeOnLAN

Format
ether_return_t
uint32_t channel

);

Parameters
channel
ETHERC

Return Values
ETHER_SUCCESS
ETHER_ERR_INVALID_CHAN
ETHER_ERR_LINK
ETHER_ERR_OTHER

Properties

r_ether_rx_if.h

Description
R_ETHER_WakeOnLAN

ETHERC

ETHER_ERR_LINK

Reentrant
[ )

Example
4.2

Special Notes:

ETHERC

R_ETHER_WakeOnLAN(

[* ETHERC

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

ETHERC EDMAC

ETHER_ERR_OTHER

*/

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

ETHERC

RO1AN2009JJ0100 Rev.1.00
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3.11 R_ETHER_CheckWrite()

[* ETHERC

Format
ether_return_t R_ETHER_CheckWrite(
uint32_t channel
);
Parameters
channel
ETHERC

Return Values
ETHER_SUCCESS

ETHER_ERR_INVALID_CHAN

Properties
r_ether_rx_if.h

Description
R_ETHER_CheckWrite

Reentrant
[ )

Example
4.2

Special Notes:
R_ETHER_SetBuf
R_ETHER_SetBuf

R_ETHER_Setbuf
R_ETHER_Close

/*
/*

ETHER_SUCCESS

R_ETHER_Close

*/

*/
*/

R_ETHER_Close

usec

RO1AN2009JJ0100 Rev.1.00
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3.12 R_ETHER Read()

R_ETHER_Read

Format
int32_ t R_ETHER Read(
uint32_t channel [* ETHERC */
void * pbuf 1* */
);
Parameters
channel
ETHERC 01
* pbuf

1514 1514

Return Values

1 * */
ETHER_NO_DATA * */
ETHER_ERR_INVALID_CHAN * */
ETHER_ERR_INVALID_PTR /* NULL FIT_NO_PTR */
ETHER_ERR_LINK * */
* */
ETHER_ERR_MPDE I* */
* */
Properties

r_ether_rx_if.h
Description
ETHER_NO_DATA

ETHER_ERR_LINK
ETHER_ERR_MPDE

FIFO
PHY-LSI CRC
Reentrant
[ ]
Example
4.2
R0O1AN2009JJ0100 Rev.1.00 Page 23 of 53
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Special Notes:

R_ETHER_Read ZC2 R_ETHER_Read ZC2_ BufRelease
EDMAC R_ETHER_Read
( 1514
1514 )
R_ETHER_Read R_ETHER_Read ZC2 R_ETHER Read ZC2 BufRelease
memcpy string.h
R0O1AN2009JJ0100 Rev.1.00 Page 24 of 53
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3.13 R_ETHER Write()

R_ETHER_Write

Format
ether_return t R_ETHER_Write(
uint32_t channel
void * pbuf
constuint32_t len
);
Parameters
channel
ETHERC 01
* pbuf
len
CRC 4

Return Values
ETHER_SUCCESS
ETHER_ERR_INVALID_CHAN
ETHER_ERR_INVALID DATA
ETHER_ERR_INVALID PTR
ETHER_ERR_LINK

ETHER_ERR_MPDE
ETHER_ERR_TACT

Properties
r_ether_rx_if.h

Description

60

/* ETHERC
/*
/*
/*

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

64

1518 CRC

ETHER_SUCCESS
ETHER_ERR_LINK
ETHER_ERR_MPDE

ETHER_ERR_TACT

Reentrant
[ ]

*/
*/
CRC
*/

4 */

60 1514

60 1514

*/
*/

*/
NULL FIT_NO_PTR */
*/
*/

*/
*/
*/

CRC 4 60

4 1514

60

RO1AN2009JJ0100 Rev.1.00
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Example
4.2

Special Notes:

60 0 60
R_ETHER_Write_ZC2_GetBuf R_ETHER_Write_ZC2_SetBuf
EDMAC R_ETHER_Write
R_ETHER_Write R_ETHER_Write_ZC2_GetBuf R_ETHER Write_ZC2_
SetBuf
memset memcpy string.h
R0O1AN2009JJ0100 Rev.1.00 Page 26 of 53
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3.14 R_ETHER_Control()
Format

ether_return_t R_ETHER_Control(
ether_cmd_t const
ether_param_t const

cmd
contorl

);

Parameters
cmd

control

Return Values
ETHER_SUCCESS
ETHER_ERR_INVALID_CHAN
ETHER_ERR_CHAN_OPEN

* */

* */
* */
I* */

/* Ether  Open */
ETHER_ERR_INVALID_ARG * */
Properties
r_ether _rx_if.h
Description
ETHER_ERR_INVALID_ARG
CONTROL_SET_CALLBACK
2
CONTROL_SET_PROMISCUOUS_MODE | ETHERC ECMR
PRM
2 PRM ETHERC
PRM
CONTROL_SET_INT_HANDLER EINTO/1
2
CONTROL_POWER_ON ETHERC ETHERC/EDMAC
2 ETHERC
CONTROL_POWER_OFF ETHERC/EDMAC
2 ETHERC
R0O1AN2009JJ0100 Rev.1.00 Page 27 of 53
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Reentrant
[

Example

void callback(void*);

ether_return_t ret;
ether_param_t param;
ether_cb t cb_func;

&callback;
cb_func;

cb_func.pcb_func
param.ether_callback

ret = R_ETHER_Contor (CONTROL_SET_CALBACK, param);

ether_return ret;
ether_param_t param;
ether_promiscuous_t promiscuous;

promiscuous.channel = ETHER_CHANNEL_O;
promiscuous.bit = ETHER_PROMISCUOUS_ON;
param.p_ether_promiscuous = &promiscuous;

ret = R_ETHER Control (CONTROL_SET PROMISCUOUS_MODE, param);

)

void int_handler(void*);
ether_return_t ret;
ether_param_t param;
ether_cb t cb_func;

cb_func. pcb_int_hnd = &int_handler;
param.ether_callback = cb_func;

ret = R_ETHER Contorl (CONTROL_SET_INT_HANDLER, param);

)

static uint32_t  status_ecsr[2];
static uint32_t  status_eesr[2];

void int_handler(void * p_param)

{
ether_cb arg t *p_arg;
p_arg = (ether_cb_arg t *)p param;
if (ETHER_CANNEL_MAX > p_arg->channel)
{
status_ecsr[p_arg->channel] = p_arg->status_ecsr;
status_eesr[p_arg->channel] = p_arg->status_eesr;
}
}

RO1AN2009JJ0100 Rev.1.00
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ETHERC/EDMAC
R_ETHER Initial Example

ETHERC/EDMAC
R_ETHER_CheckWrite Example

Special Notes:

R_ETHER_Open

R_ETHER_Open

CONTROL_POWER_ON
CONTROL_POWER_ON
ETHERC

RO1AN2009JJ0100 Rev.1.00
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3.15 R_ETHER_GetVersion()

API

Format
uint32_t R_ETHER_GetVersion(void);

Parameters

Return Values

Properties
r_ether_rx_if.h

Description
API

Reentrant
[ )

Example
uint32_t version;

version = R_ETHER GetVersion();

Special Notes:
“#pragma inline”

RO1AN2009JJ0100 Rev.1.00 Page 30 of 53
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4.
4.1
4.1
4.1
0x00000000 RAM B_ETHERNET_BUFFERS 1
B_RX _DESC_1
B_TX DESC_1
SI
SuU
B_1 1byte
R_1 lbyte
B_2 2byte
R 2 2byte
B 4byte
R 4byte
0x00120064 ROM OPT_MEMORY
O0xFFFF8000 C1 lbyte
C2 2byte
C 4byte
Cs* Cs* C$DEC C$BSEC
C$VECT
D*
P*
W* switch
L
OXFFFFFF80 EXCEPTVECT
OXFFFFFFFC RESETVECT
4.1.1
. EDAMC EDMR
DL 16byte 16byte
. 32byte
R0O1AN2009JJ0100 Rev.1.00 Page 31 of 53
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4.2
API

MAC IEEE MAC

#include <stdint.h>

#include <machine.h>

#include "platform.h"

#include "'r_ether_rx_if.h"

#include "r_ether_rx_config.h"

Macro definitions

/

#ifdef ETHER_DRIVER_TEST
#define STATIC

#else /* ETHER_DRIVER_TEST */
#define STATIC static

#endif /* ETHER_DRIVER_TEST */

/*

* This program supports both the host and remote host.

* Undefine the following macro when using the program of the host.

* To use the program of the remote host, define the following macro.
*/

/* Specify the time-out period in ms to wait to receive data. */
#define NO_RECEIVE_TIMEOUT_MS (5000)

Typedef definitions

/
/* Type of sample application */
typedef enum
{

ETHER_SAMPLE_NOTHING,

ETHER_SAMPLE_TX_RX_WITHOUT_PAUSE_FRAME_NON_ZERO_COPY, /* Transmission and Reception
frame */

ETHER_SAMPLE_TX_RX_WITHOUT_PAUSE_FRAME_ZERO_COPY, /* Transmission and Reception
frame */

without pause

without pause

ETHER_SAMPLE_TX_RX_WITH_PAUSE_FRAME, /* Transmission and Reception with pause frame */

ETHER_SAMPLE_MAGIC_PACKET_DETECTION, /* Magic packet detection */
ETHER_SAMPLE_INVALID,
} ether_sample_t;

/* Comparison result of data */
typedef enum

RO1AN2009JJ0100 Rev.1.00
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DATA_COMPARE_OK 0, /* Comparison result is match */
DATA_COMPARE_NG = -1 /* Comparison result is mismatch */
} data_compare_result_t;

Imported global variables and functions (from other files)

/

Exported global variables (to be accessed by other files)

/

Private global variables and functions

/
/*
* This is used as 1-ms counter.
*/

STATIC volatile uint32_t cmtO_cmiO_count = O;

static volatile uint8_t pause_enable = ETHER_FLAG_OFF;
static volatile uint8_t magic_packet_detect[ETHER_CHANNEL_MAX];
static volatile uint8_t link_detect[ETHER_CHANNEL_MAX];

static volatile uint32_t g_status_ecsr[ETHER_CHANNEL_MAX];
static volatile uint32_t g_status_eesr[ETHER_CHANNEL_MAX];

/*

*The MAC address included in the following sample codes is an example of the reference.
*Please use the MAC address that was submitted to the IEEE always in your product.

*/

/*

* MAC address set to the host (remote host)
*/

static const uint8_t mac_addr_src[6] =

{

0x00,0x01,0x02,0x03,0x04 ,0x05
¥

/* (1) Transmit data */
static uint8_t send_data[60] =

{
0x0A,0x0B,0x0C,0x0D, 0x0E, OxOF, /* Destination MAC address
*/
0x00,0x01,0x02,0x03,0x04,0x05, /* Source MAC address
*/
0x00,0x00, /* The type field is not used.
*/
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0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, /* Use the first byte of the data field as the
packet ID. */

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00

¥

/* (2) ACK to (1) */
static uint8_t ack data[60] =

{

0x00,0x01,0x02,0x03,0x04,0x05, /* Destination MAC address
*/

0x0A,0x0B,0x0C,0x0D, 0x0E, 0x0F, /* Source MAC address
*/

0x00,0x00, /* The type field is not used.
*
/

0x00,"a", "c", "k", 0x00,0x00,0x00,0x00,0x00,0x00, /* Use the First byte of the data field as the
packet ID. */

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00

/* Notify the remote host that the host has detected a Magic Packet. */

static const uint8_t magic_packet detect notify[60] =

{
0Ox0A,0x0B,0x0C,0x0D,0x0E,0x0OF, /* Destination MAC address */
0x00,0x01,0x02,0x03,0x04,0x05, /* Source MAC address */
0x00,0x00, /* The type field is not used. */
“d*, e, "t*, "e", "c", "t*, "e", "d*, 0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00

¥

/* Notify the host that the remote host recognized that the host had received a Magic Packet. */
static const uint8_t magic_packet detect_ack[60] =
{
0x00,0x01,0x02,0x03,0x04,0x05, /* Destination MAC address */
0x0A,0x0B,0x0C,0x0D,0x0E,0x0OF, /* Source MAC address */
0x00,0x00, /* The type field is not used. */

a", "c", "k", 0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00

¥

static void tx_rx_sample_non_zero_copy(uint32_t channel);
static void tx_rx_sample_zero_copy(uint32_t channel);

static void magic_packet_detection_sample(uint32_t channel);
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static void callback_sample(void * pparam);

static void callback_wakeon_lan(uint32_t channel);

static void callback_link_on(uint32_t channel);

static void callback_link_off(uint32_t channel);

static void int_handler_sample(void *pparam);

static void int_handler_0O_sample(uint32_t status_ecsr, uint32_t status_eesr);
static void int_handler_1_sample(uint32_t status_ecsr, uint32_t status_eesr);

static void data_copy(uint8_t * pdst, const uint8_t * psrc, const uintl6_t len);
static Iint8_t data_compare(const uint8_t * pdst, const uint8_t * psrc, const uintl6_t len);

STATIC void cmtO_init(void);
#pragma interrupt (cmtO_cmiO_isr(vect = _VECT(_CMTO_CMIO), enable))
static void cmtO_cmiO_isr(void);

* Function Name: main
* Description : The main loop
* Arguments > none
* Return Value : none

void main(void)

{
ether_sample_t sample_app;
uint32_t channel;

/* Select the channel of Ether to use */
channel = ETHER_CHANNEL_O;

/* Select the type of sample application */
// sample_app = ETHER_SAMPLE_TX_RX_WITHOUT_PAUSE_FRAME_NON_ZERO_COPY;
// sample_app = ETHER_SAMPLE_TX_RX_WITHOUT_PAUSE_FRAME_ZERO_COPY;

//  sample_app = ETHER_SAMPLE_TX_RX_WITH_PAUSE_FRAME;
sample_app = ETHER_SAMPLE_MAGIC_PACKET DETECTION;

switch (sample_app)
{
case ETHER_SAMPLE_TX_RX_WITHOUT_PAUSE_FRAME_NON_ZERO_COPY: /* Transmission and Reception
without pause frame */

/*
* When not using a pause frame, set the value of the pause_enable to
* ETHER_FLAG_OFF before calling the R_ETHER_Open_ZC2 function.
*/
pause_enable = ETHER_FLAG_OFF;
tx_rx_sample_non_zero_copy(channel);
break;

case ETHER_SAMPLE_TX_ RX_WITHOUT_PAUSE_FRAME_ZERO_COPY: /* Transmission and Reception without
pause frame */
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/*

* When not using a pause frame, set the value of the pause_enable to
* ETHER_FLAG_OFF before calling the R_ETHER_Open_ZC2 function.

*/

pause_enable = ETHER_FLAG_OFF;

tx_rx_sample_zero_copy(channel);

break;

case ETHER_SAMPLE_TX_RX_WITH_PAUSE_FRAME: /* Transmission and Reception with pause frame */
/*
* When using a pause frame, set the value of the pause_enable to
* ETHER_FLAG_ON before calling the R_ETHER_Open_ZC2 function.
*/
pause_enable = ETHER_FLAG_ON;
tx_rx_sample_zero_copy(channel);

break;

case ETHER_SAMPLE_MAGIC_PACKET_DETECTION: /* Magic packet detection */
magic_packet_detection_sample(channel);

break;
default:
break;
3
while (1)
{
/* Do Nothing */
3

} /* End of function main() */

* Function Name: tx_rx_sample_non_zero_copy

* Description : Program example of transmission/reception at the host
* Arguments : channel -
* Ethernet channel number

* Return Value : none

/
static void tx_rx_sample_non_zero_copy(uint32_t channel)
{
enum { WAIT_LINK _ON, DATA_SEND, ACK_RECEIVE };
int32_t ret;
uint8_t read_buffer[ETHER_CFG_BUFSIZE];
uint8_t status;
int8_t compare_result;

ether_param_t param;

ether_cb_t cb_func;

/* ---- Disable maskable interrupts ---- */
R_BSP_InterruptsDisable();
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/* Initialization of the Ethernet driver */
R_ETHER_Initial(Q);

/* --—- Enable maskable interrupts ---- */
R_BSP_InterruptsEnable();

/* Set the callback function */

cb_func.pcb_func = &callback_sample;
param.ether_callback = cb_func;

ret = R_ETHER_Control (CONTROL_SET_CALLBACK, param);

/* Set the interrupt handler */

cb_func.pcb_int_hnd = int_handler_sample;
param.ether_int_hnd = cb_func;

ret = R_ETHER_Control (CONTROL_SET_INT_HANDLER, param);

/* ETHERC/EDMAC power on */
param.channel = channel;

ret = R_ETHER_Control (CONTROL_POWER_ON, param);

/* Ether Open */
ret = R_ETHER_Open_zZC2(channel, mac_addr_src, pause_enable);

if (ETHER_SUCCESS == ret)

{
/* Start transmitting data when switch SW1 is pressed. */
while (SW_ACTIVE != SW1)
{
/* Do Nothing */
}
status = WAIT_LINK_ON; /* Initial state */
while (1)
{
/*
* The R_ETHER_LinkProcess function performs link signal change interrupt processing and Magic
Packet
* detection interrupt processing.
* Make sure to call this function periodically in loop processing within the normal processing
routine.
* Note that Ethernet transmission and reception may not operate correctly, nor Ethernet driver
may enter
* Magic Packet detection mode correctly if this function is not called.
*/
link_detect[channel] = ETHER_FLAG_OFF; /* Initial value ... Undetection */

R_ETHER_LinkProcess(channel);

switch (status)
{
case WAIT_LINK_ON:
ifT (ETHER_FLAG_ON_LINK_ON == link_detect[channel])
{
/*
* As the time to start data communication after the link is up is different between
the host and remote host,
* the remote host may not be able to receive data if the host successfully transmits
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data.

*

* The host verifies an ACK from the remote host to make sure that the remote host
has received the data.

* After verifying that the host received an ACK from the remote host, it transmits
an ACK to the remote

* host to synchronize mutually.

*/

status = DATA_SEND;

}

break;

case DATA_SEND:
ret = R_ETHER Write(channel, (void *)send_data, sizeof(send_data));
if (ETHER_SUCCESS == ret)
{
status = ACK_RECEIVE;

}

break;

case ACK_RECEIVE:

/*

* A function which received the pointer to the read_buffer copies data to the memory
area which is

* pointed by the poiter using the standard function memcpy.

* However, it does not copy data beyond the areawhich is controlled by the read_buffer[].-

* Thus, cast from type "uint8_t *" to "void *" can be safely done.

*/

ret = R_ETHER_Read(channel, (void *)read_buffer);

/* When there is data to receive */

if (ret > ETHER_NO_DATA)

{
/* When the received data size from the remote host matches the expected data size
*/
if (sizeof(ack _data) == ret)
{
compare_result = data_compare(ack_data, read_buffer, (uintl6_t)ret);
/* When the receive data matches the transmit data */
iT (DATA_COMPARE_OK == compare_result)
{
break;
¥
¥
}
break;
default:
break;
¥
¥
}

R_ETHER_Close_ZC2(channel);

} /* End of function tx_rx_sample() */
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* Function Name: tx_rx_sample_zero_copy

* Description : Program example of transmission/reception at the host
* Arguments : channel -
* Ethernet channel number

* Return Value : none

/
static void tx_rx_sample_zero_copy(uint32_t channel)
{
enum { WAIT_LINK_ON, DATA_SEND, ACK_RECEIVE };
int32_t ret;

uint8_t * pwrite_buffer_address;
uint8_t * pread_buffer_address;
uintl6_t buf_size;

uint8_t status;

int8_t compare_result;

ether_param_t param;
ether_cb_t cb_func;

/* -—--- Disable maskable interrupts ---- */
R_BSP_InterruptsDisable();

/* Initialization of the Ethernet driver */
R_ETHER_Initial();

/* ---- Enable maskable interrupts ---- */
R_BSP_InterruptskEnable();

/* Set the callback function */

cb_func.pcb_func = &callback_sample;
param.ether_callback = cb_func;

ret = R_ETHER_Control (CONTROL_SET_CALLBACK, param);

/* Set the interrupt handler */

cb_func.pcb_int_hnd = int_handler_sample;
param.ether_int_hnd = cb_func;

ret = R_ETHER_Control (CONTROL_SET_INT_HANDLER, param);

/* ETHERC/EDMAC power on */
param.channel = channel;
ret = R_ETHER_Control (CONTROL_POWER_ON, param);

/* Ether Open */
ret = R_ETHER_Open_ZC2(channel, mac_addr_src, pause_enable);

ifT (ETHER_SUCCESS == ret)

{
/* Start transmitting data when switch SW1 is pressed. */
while (SW_ACTIVE 1= Sw1)

{
/* Do Nothing */
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}

status = WAIT_LINK_ON;

while (1)
{
/*
* The R_ETHER_LinkProcess function performs link signal change interrupt processing and Magic
Packet
* detection interrupt processing.
* Make sure to call this function periodically in loop processing within the normal processing
routine.
* Note that Ethernet transmission and reception may not operate correctly, nor Ethernet driver
may enter
* Magic Packet detection mode correctly if this function is not called.
*/

link_detect[channel] = ETHER_FLAG_OFF;
R_ETHER_LinkProcess(channel);

switch (status)
{
case WAIT_LINK_ON:
iT (ETHER_FLAG_ON_LINK_ON == link_detect[channel])
{
/*
* As the time to start data communication after the link is up is different between
the host and remote host,
* the remote host may not be able to receive data if the host successfully transmits
data.
*
* The host verifies an ACK from the remote host to make sure that the remote host
has received the data.
* After verifying that the host received an ACK from the remote host, it transmits
an ACK to the remote
* host to synchronize mutually.
*/
status = DATA_SEND;
}

break;

case DATA_SEND:

/*

* As the "&pwrite_buffer_address' does not access the memory area which is pointed
by the

* pointer to pointer in a destination, cast from type "uint8_t **'" to "void **" can
be safely done.

*/

ret = R_ETHER_Write_ZC2_GetBuf(channel, (void **)&pwrite_buffer_address, &buf_size);

if (ETHER_SUCCESS == ret)

{

/* Write the transmit data to the transmit buffer. */

/*

* Write 60 to 1514 bytes of data in the transmit buffer (Ethernet frame minus 4
bytes of CRC).

* To transmit data less than 60 bytes, make sure to pad the data with zero to be
60 bytes.

*/
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data_copy(pwrite_buffer_address, send_data, sizeof(send_data));
R_ETHER_Write_zC2_SetBuf(channel, sizeof(send_data));

/*

* Confirm that the transmission is completed.

* Data written in the transmit buffer is transmitted by the EDMAC. Make sure that
the

* transmission is completed after writing data to the transmit buffer.

* If the R_ETHER_Close_ZC2 function is called to stop the Ethernet communication
before

* verifying that the transmission is completed, the written data written may not
be transmitted.

*/

ret = R_ETHER_CheckWrite(channel);

if (ETHER_SUCCESS == ret )

{

/* Update the counter for time-out not to cause the time-out processing. */

status = ACK_RECEIVE;

}

break;

case ACK_RECEIVE:

/-k

* As the "&pread_buffer_address" does not access the memory area which is pointed by
the

* pointer to pointer in a destination, cast from type "uint8_t **'" to "void **" can
be safely done.

*/

ret = R_ETHER_Read_zC2(channel, (void **)&pread_buffer_address);

/* When there is data to receive */

if (ret > ETHER_NO_DATA)

{
/* When the received data size from the remote host matches the expected data size
*/
if (sizeof(ack _data) == ret)
{
compare_result = data_compare(ack_data, pread_buffer_address, (uintl6_t)ret);
/* When the receive data matches the transmit data */
iT (DATA_COMPARE_OK == compare_result)
{
goto TX_RX_SAMPLE_END;
¥
¥
/* When the received data size from the remote host does not match the expected
data size */
/* Release the receive buffer after reading the receive data. */
R_ETHER_Read_zC2_BufRelease(channel);
}
/* When there is no data to receive */
break;
default:
break;
R0O1AN2009JJ0100 Rev.1.00 Page 41 of 53

2014.07.29 RENESAS



RX Firmware Integration Technology

}

TX_RX_SAMPLE_END:
R_ETHER_Close_zC2(channel);

} /7* End of function tx_rx_sample() */

* Function Name: magic_packet_detection_sample

* Description : Magic Packet detection program example at the host
* Arguments : channel -
* Ethernet channel number

* Return Value : none

/

static void magic_packet_detection_sample(uint32_t channel)

{
enum { CHANGE_MAGIC_PACKET_MODE, CHECK_MAGIC_PACKET_DETECT, DETECT_NOTIFY_SEND, ACK_RECEIVE };
uint32_t time;
int32_t ret;

uint8_t * pwrite_buffer_address;
uint8_t * pread_buffer_address;
uintl6_t buf_size;

uint8_t status;

int8_t compare_result;

ether_param_t param;
ether_cb_t cb_func;

/* ---- Disable maskable interrupts ---- */
R_BSP_InterruptsDisable();

/* Initialization of the Ethernet driver */
R_ETHER_Initial(Q);

/* ---- Enable maskable interrupts ---- */
R_BSP_InterruptskEnable();

/* Set the callback function */

cb_func.pcb_func = &callback_sample;
param.ether_callback = cb_func;

ret = R_ETHER_Control (CONTROL_SET_CALLBACK, param);

/* Set the interrupt handler */

cb_func.pcb_int_hnd = int_handler_sample;
param.ether_int_hnd = cb_func;

ret = R_ETHER_Control (CONTROL_SET_INT_HANDLER, param);

/* ETHERC/EDMAC power on */
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param.channel = channel;
ret = R_ETHER_Control (CONTROL_POWER_ON, param);

/* Ether Open */
ret = R_ETHER_Open_zC2(channel, mac_addr_src, pause_enable);
ifT (ETHER_SUCCESS == ret)
{
/* Clear the Magic Packet detection flag. */
magic_packet_detect[channel] = 0;

/*

* As the host notified the remote host that the host had detected a Magic Packet,

* the Ethernet driver enters normal communication mode and performs auto-negotiation again.

*

* As the time to start data communication after the link is up is different between the host
and remote host,

* the remote host may not be able to receive data if the host successfully transmits data.

*

* The host detects an ACK from the remote host to know that the remote host recognized that

* the host had detected a Magic Packet.

*/
status = CHANGE_MAGIC_PACKET_MODE;
while (1)
{
/*
* The R_ETHER_LinkProcess function performs link signal change interrupt processing and Magic
Packet
* detection interrupt processing.
* Make sure to call this function periodically in loop processing within the normal processing
routine.
* Note that Ethernet transmission and reception may not operate correctly, nor Ethernet driver
may enter
* Magic Packet detection mode correctly if this function is not called.
*/
link_detect[channel] = ETHER_FLAG_OFF;
R_ETHER_LinkProcess(channel);
switch (status)
{
case CHANGE_MAGIC_PACKET_MODE:
/* Enter Magic Packet detection mode. */
ret = R_ETHER_WakeOnLAN(channel);
if (ETHER_SUCCESS == ret)
{
/* Enter sleep mode after verifying that the link status has not been changed. */
if (ETHER_FLAG_OFF == link_detect[channel])
{
R_BSP_RegisterProtectDisable(BSP_REG_PROTECT_LPC_CGC_SWR) ;
/*
* Set the MCU in sleep mode as low power consumption mode when the MCU is
* awaiting a Magic Packet detection.
*/
SYSTEM.SBYCR.BIT.SSBY = 0;
R_BSP_RegisterProtectEnable(BSP_REG_PROTECT_LPC_CGC_SWR);
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/* Turn on LEDO to indicate that the MCU enters sleep mode to await a Magic Packet
detection. */
LEDO = LED_ON;

waitQ);
status = CHECK_MAGIC_PACKET_DETECT;

}

break;

case CHECK_MAGIC_PACKET_DETECT:
/*
* The g_magic_packet_detect flag is set to 1 within the Magic Packet detection interrupt
* callback function.
* The MCU calles the R_ETHER_LinkProcess function is called after exiting from sleep

mode,
* and verifies the flag is set to 1 after the interrupt processing is executed.
*/
/* When a Magic Packet is detected */
if (1 == magic_packet_detect[channel])
{
magic_packet_detect[channel] = 0;
status = DETECT_NOTIFY_SEND;
/* Initialize the timer for the reception time-out */
cmtO_init();
/* Turn on LED1 to indicate that the MCU exits sleep mode by detecting a Magic Packet.
*/
LED1 = LED_ON;
}
/* When no Magic Packet is detected */
else
{
status = CHANGE_MAGIC_PACKET_MODE;
/* Turn on LEDO to indicate that the MCU enters Magic Packet detection mode again.
*/
LEDO = LED_OFF;
}
break;
case DETECT_NOTIFY_SEND:
/*
* As the "&pwrite_buffer_address' does not access the memory area which is pointed
by the

* pointer to pointer in a destination, cast from type "uint8_t **" to "void **" can
be safely done.

*/

ret = R_ETHER_Write_ZC2_GetBuf(channel, (void **)&pwrite_buffer_address, &buf_size);

if (ETHER_SUCCESS == ret)

{
/* Write data to the transmit buffer to notify that a Magic Packet is detected.
*/
/*
* Write 60 to 1514 bytes of data in the transmit buffer (Ethernet frame minus 4
bytes of CRC).
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60 bytes.

* To transmit data less than 60 bytes, make sure to pad the data with zero to be

*/
data_copy(pwrite_buffer_address, magic_packet_detect_notify,

sizeof(magic_packet_detect_notify));

the

before

R_ETHER_Write_zC2_SetBuf(channel, sizeof(magic_packet_detect_notify));

/*
* Confirm that the transmission is completed.
* Data written in the transmit buffer is transmitted by the EDMAC. Make sure that

* transmission is completed after writing data to the transmit buffer.
IT the R_ETHER_Close_ZC2 function is called to stop the Ethernet communication

*

* verifying that the transmission is completed, the written data written may not

be transmitted.

the

*

/

ret = R_ETHER_CheckWrite(channel);
if (ETHER_SUCCESS == ret )

{
status = ACK_RECEIVE;
/* Update the counter for time-out not to cause the time-out processing. */
time = cmtO_cmiO_count;
¥
}
break;

case ACK_RECEIVE:

/*
* As the "&pread_buffer_address" does not access the memory area which is pointed by

* pointer to pointer in a destination, cast from type "uint8_t **'" to "void **" can

be safely done.

*/

ret = R_ETHER_Read_zC2(channel, (void **)&pread_buffer_address);
/* When there is data to receive */

if (ret > ETHER_NO_DATA)

{
/* When the receive data size matches the ACK size to notify a Magic Packet is detected
*/
if (sizeof(magic_packet _detect _ack) == ret)
{
/* Compare the data. */
/*
* As the "ret" value defined by type int32_t is between 0 and OxFFFF,
* cast to type uintl6_t can be safely done.
*/
compare_result = data_compare(magic_packet_detect_ack, pread_buffer_address,
(uintlée_t)ret);
/* When the receive data matches the ACK to notify that a Magic Packet is detected
*/
iT (DATA_COMPARE_OK == compare_result)
{
/* Turn on LED2 to indicate that the host received an ACK that responds to
the Magic Packet detection notice from the host. */
LED2 = LED_ON;
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}

}

/* Release the receive buffer after reading the receive data. */
R_ETHER_Read_zC2_BufRelease(channel);

goto MAGIC_PACKET_DETECT_END;
}

/* When there is no data to receive */
else
{
/* When the reception time-out error occurs, retransmit the data that notified
a Magic Packet detection. */
if ((time + NO_RECEIVE_TIMEOUT_MS) < cmtO_cmiO_count)
{
status = DETECT_NOTIFY_SEND;
¥
}

break;

default:
break;

MAGIC_PACKET_DETECT_END:
/* Turn on LED3 to indicate that a program to detect a Magic Packet detection terminated. */
LED3 = LED_ON;

R_ETHER_Close_zC2(channel);

} /* End of function magic_packet detection_sample() */

* Function Name: callback_sample

* Description
* Arguments

: Sample of the callback function
> pparam -

* Return Value : none

/

static void callback_sample(void * pparam)

{

ether_cb_arg_t * pdecode;

uint32_t

pdecode =
channel =

channel ;

(ether_cb_arg_t *)pparam;
pdecode->channel ; /* Get Ethernet channel number */

switch (pdecode->event_id)

{

/* Callback function that notifies user to have detected magic packet. */
case ETHER_CB_EVENT_ID_WAKEON_LAN:

R0O1AN2009JJ0100 Rev.1.00 Page 46 of 53

2014.07.29

RENESAS



RX Firmware Integration Technology

cal Iback_wakeon_lan(channel);
break;

/* Callback function that notifies user to have become Link up. */
case ETHER_CB_EVENT_ID_LINK_ON:

callback_link_on(channel);
break;

/* Callback function that notifies user to have become Link down. */
case ETHER_CB_EVENT_ID_LINK_OFF:

callback_link_off(channel);
break;

default:
break;

}
} /* End of function callback_sample() */

* Function Name: callback_wakeon_lan

* Description

* Arguments : channel -

* Ethernet channel number
* Return Value : none

/
static void callback _wakeon_lan(uint32_t channel)
{
iT (ETHER_CHANNEL_MAX > channel)
{
magic_packet_detect[channel] = 1;
/* Please add necessary processing when magic packet is detected. */
}

} /* End of function callback_wakeon_lan() */

* Function Name: callback_link_on

* Description

* Arguments : channel -

* Ethernet channel number
* Return Value : none

/
static void callback_link_on(uint32_t channel)
{
if (ETHER_CHANNEL_MAX > channel)
{
link_detect[channel] = ETHER_FLAG_ON_LINK_ON;
/* Please add necessary processing when becoming Link up. */
3
} /* End of function callback_link_on() */
/
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* Function Name: callback_link_off

* Description

* Arguments : channel -

* Ethernet channel number
* Return Value : none

/
static void callback_link_off(uint32_t channel)
{
iT (ETHER_CHANNEL_MAX > channel)
{
link_detect[channel] = ETHER_FLAG_ON_LINK_OFF;
/* Please add necessary processing when becoming Link down. */
}

} /* End of function ether_cb_link_off() */

* Function Name: int_handler_sample

* Description

* Arguments : channel -

* Ethernet channel number
* Return Value : none

/
static void int_handler_sample(void *pparam)

{

ether_cb_arg_t * pdecode;

pdecode = (ether_cb_arg_t *)pparam;
if (ETHER_CHANNEL_O == pdecode->channel)

{
int_handler_0_sample(pdecode->status_ecsr, pdecode->status_eesr);
}
else if (ETHER_CHANNEL_1 == pdecode->channel)
{
int_handler_1_sample(pdecode->status_ecsr, pdecode->status_eesr);
}
else
{
/* Do Nothing */
}

} /* End of function int_handler_sample() */

* Function Name: int_handler_0_sample
* Description
* Arguments : status_ecsr -

* status_eesr -

* Return Value : none

/
static void int_handler_O_sample(uint32_t status_ecsr, uint32_t status_eesr)

{
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g_status_ecsr[ETHER_CHANNEL_O] = status_ecsr;
g_status_eesr[ETHER_CHANNEL_O] = status_eesr;

} /* End of function int_handler_0_sample() */

* Function Name: int_handler_1_sample
* Description :
* Arguments : status_ecsr -

* status_eesr -

* Return Value : none

/
static void int_handler_1_sample(uint32_t status_ecsr, uint32_t status_eesr)

{

g_status_ecsr[ETHER_CHANNEL_1] = status_ecsr;
g_status_eesr[ETHER_CHANNEL_1] = status_eesr;

} /* End of function int_handler_1_sample() */

* Function Name: data_copy

* Description : Data copy function

* Arguments : pdst -

* Data copy destination pointer
* psrc -

* Data copy source pointer

* len -

* Data length to copy

* Return Value : none

/
static void data_copy(uint8_t * pdst, const uint8_t * psrc, const uintl6_t len)

{
uintl6_t J;

for ( = 0; j < len; j++)

{
*pdst = *psrc;
pdst++;
psrc++;

¥

} /* End of function data_copy() */

* Function Name: data_compare
* Description : Data compare function

* The data_compare function compares the number of data indicated by len using pointers
dst and src.
* Arguments : pdst -
* Data compare source pointer
* psrc -
* Data compare destination pointer
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* len -

Data length to compare

* Return Value : DATA_COMPARE_OK -

Comparison result is match

* DATA_COMPARE_NG -

Comparison result is mismatch

/
static Int8_t data_compare(const uint8_t * pdst, const uint8_t * psrc, const uintl6_t len)

{

uintl6_t J;

for ( = 0; j < len; j++)

{
if (*psrc !'= *pdst)
{
return DATA_COMPARE_NG;
}
psrc++;
pdst++;
}

return DATA_COMPARE_OK;
nd o unction data_compare
/* End of T i d */

* Function Name: cmtO_init
* Description : Initialize the timer.
* Arguments > none
* Return Value : none
* Limitations : This sample program assumes the timer operating frequency as 48 MHz.
Changing the operating frequency affects the assumed timer cycle (1 ms), make sure to

review
the settings when changing the operating frequency.
/
STATIC void cmtO_init(void)
{

SYSTEM.PRCR.WORD = O0xA502; /* protect off */

/* Enable compare match timer 0. */
MSTP(CMTO) = O;

SYSTEM.PRCR_WORD = OxA500; /* protect on */

/* Interrupt on compare match. */
CMTO.CMCR.BIT.CMIE = 1;

/* Set the compare match value. */

CMTO.CMCOR = ((40000000L / 1000) - 1) 7/ 8; /* 1ms@40MHz */
// CMTO.CMCOR = ((48000000L / 1000) - 1) / 8; /* 1ms@48MHz */
// CMTO.CMCOR = ((60000000L / 1000) - 1) / 8; /* 1ms@60MHz */

/* Divide the PCLK by 8. */
CMTO.CMCR.BIT.CKS = 0O;

/* Enable the interrupt... */
_IEN(_CMTO_CMIO) = 1;
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/* ...and set its priority to the application defined kernel priority. */
_IPRC_CMTO_CMIO) = 1;

/* Start the timer. */
CMT.CMSTRO.BIT.STRO = 1;

} /* End of function cmtO_init() */

* Function Name: cmtO_cmiO_isr

* Description : 1-ms timer interrupt processing
* Arguments I none

* Return Value : none

/
static void cmtO_cmiO_isr(void)

{

cmtO_cmiO_count++;

#ifdef ETHER_DRIVER_TEST
if (0 == (cmtO_cmiO_count & 0x00000001))

{

LED3 = LED_ON;
T
else
{

LED3 = LED_OFF;
T

#endif /*ETHER_DRIVER_TEST*/

} /* End of function cmtO_cmiO_isr() */

/* End of file */
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5.
6.

RX64M No.RO1UH0377JJ

RX CIC++ V.1.01 Rev.1.00 R20UT0570JJ0100
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