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1.
o GETHER MAC MediaAccess Control E-DMAC
12 SFD CRC
DDR2-SDRAM
. GMII  Gigabit Medialndependent Interface MIl  Medialndependent Interface RMII  Reduced
Mediaindependent Interface RMII
SH7734
RO1UH02331J GETHER
. MAC E-DMAC 10/100Mbps GETHER
e GMII 1000Mbps Ml 10/100Mbps
o TSU
e CAM
[ ]
e Magic Packet
[ ]
11
GETHER
LSl PHY-LSI MAC
E-DMAC
SH7734 R0O1UH0233JJ
GETHER
PC
SH7734
- — e
MAC 00-01-02-03-04-05 ) 00-0E-35-18-34-FA( )
1.1
7 1 6 6 2 46 1500 4
SED MAC MAC / CRC
60 1514
12
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2.
21
SH7734 R8A77343
EXTAL : 33.3333MHz
CPU clki 400MHz
SHwy clks 200MHz
SHwy clksl 100MHz
DDR MCKO/MCKO#/MCK1/MCK1# 200MHz
clkb 50MHz
clkp 50MHz
10 supply power ( 3.3V)
Core supply power ( 1.25V )
High-performance Embedded Workshop (Version 4.08.00.011)
C
C/C++ Compiler Package for SuperH Family (V.9.04 release00)
-cpu=sh4a -endian=little -include="$(PROJDIR)¥inc"
-change_message=warning -object="$(CONFIGDIR)¥$(FILELEAF).obj"
-debug -optimize=0 -gbr=auto -chgincpath -errorpath -global_volatile=0
-opt_range=all -infinite_loop=0 -del_vacant_loop=0 -struct_alloc=1 -nologo
Ver 1.00
Cso
29
MMU
WDT
SH7734 ROP7734C00000RZ
3.
e SH7734 SH7734 RO1ANO0665J]
e SH7734 SH7734 RO1AN08951J
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4.
4.1
41 RMI| PHY-LSI
LAN88710AM SMSC SH7734
ROP7734C00000RZ
SH7734 LAN88710AM
RMIIO_TXD_EN > TXEN
RMII0_TXDO > TXDO
RMII0_TXD1 TXD1
RMIIO_RXDO |« RXDO
RMIIO_ RXD1 [« RXD1
RMIIO_RX ER |« RXER
RMIIO_CRS DV < CRS DV
REF50CK |« RX_CLK
RMIIO_MDIO MDIO
RMIIO_MDC MDC

SH7734 PHY-LSI

4.1 PHY-LSI
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4.2

4.1

4.1

RMIIO_MDC RMII
RMII0_MDIO RMII
RMIIO_CRS_DV RMII
RMIIO_RX_ER RMII
RMIIO_RXDO RMII
RMIIO_RXD1 RMII
RMIIO_TXD_EN RMII
RMII0O_TXDO RMII
RMIIO_TXD1 RMII
REF50CK 50MHz
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5.
5.1
51
LS DDR2-SDRAM PC
GETHER
loop
/
10
5.1
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5.2
51

SH7734

SH7734

RO1ANO0665JJ

51

sh7734_main.c

r_ether.c

r_phy.c

PHY-LSI

dbsct.c

intprg.c

r_ether.h

r_phy.h

PHY-LSI

typedefine.h

vecttbl.src
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5.3
5.2
5.2
NUM_OF USER_BUFFER 10
NUM_OF TX_DESCRIPTOR |8
NUM_OF RX_DESCRIPTOR |8
NUM_OF_TX_BUFFER 8
NUM_OF RX_BUFFER 8
SIZE_OF_BUFFER 1600
MIN_FRAME_SIZE 60
MAX_FRAME_SIZE 1514
LOOP_100us 6700 100ps
EDMAC_EESIPR_INI_SEND | H'2428 0700 GETHER EESIPR
EDMAC_EESIPR_INI_RECV | H'0205 001F GETHER EESIPR
EDMAC_EESIPR_INI_EtherC | H'0040 0000 GETHER EESIPR E-MAC
E-MAC
EtherC_ECSIPR_INI H’0000 0004 GETHER ECSIPR

RO1ANO0665JJ

SH7734 SH7734
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5.4
52

* ==== Transmit descriptor ==== */

typedef union

{
uint32_t LONG;
struct{
uint32_t TACT:1; /* Transmit descriptor enabled */
uint32_t TDLE:1; /* End of transmit descriptor */
uint32_t TFP :2; /* Location 1, O within transmit frame */
uint32_t TFE :1; /* Transmit frame error */
uint32_t TWBI :1; /* Write-back completion interrupt notification */
uint32_t reservedl :16; /* Reserved */
uint32_t TFS9:1; /* Transmit FIFO underflow (TCU bit in EESR) */
uint32_t TFS8:1; /* Transmit abort detect (TABT bit in EESR) */
uint32_t reserved? :8; /* Reserved */
1BIT;
}tdo_t;

typedef struct
{

#if defined(_BIG)
uintlé_t TDL; /* Transmit buffer data length (Big endian) */
uintlé_t reserved;
#else
uintl6_t reserved;
uintl6_t TDL; /* Transmit buffer data length (Little endian) */

#endif

}td1_t;

typedef struct
{

uint8_t *TBA; /* Address of transmit buffer */
}td2_t;

typedef struct tag_edmac_send_desc

{

td0_t  tdO;

tdl_t tdi;

td2_t td2;

struct tag_edmac_send_desc *pNext;

} edmac_send_desc_t;

* ==== Receive descriptor ====*/

typedef union

RO1AN0898JJ0100 Rev.1.00
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uint32_t LONG;

struct{

uint32_t RACT:1;
uint32_t RDLE:1;

uint32_t RFP :2;
uint32_t RFE :1;

uint32_t PV :1;

/* Receive descriptor enabled */

/* End of receive descriptor */
/* Location 1,0 within receive frame */
/* Receive frame error */

/* Padding insertion */

uint32_t reserved1:16; /* Reserved */

uint32_t RFS9:1;
uint32_t RFS8:1;
uint32_t RFS7:1;
uint32_t RFS6:1;
uint32_t RFS5:1;
uint32_t RFS4:1;
uint32_t RFS3:1;
uint32_t RFS2:1;
uint32_t RFS1:1;
uint32_t RFS0:1;

}BIT;

}rd0_t;

typedef struct

/* Receive FIFO overflow (RFOF bit in EESR) */

/* Receive abort detect (RABT bit in EESR) */

/* Receive multicast frames (RMAF bit in EESR) */

/* Carrier extension error (CEEF bit in EESR) */

[* Carrier extension loss (CELF bit in EESR) */

/* Residual bits frame receive error (RRF bit in EESR) */
/* Long frame receive error (RTLE bit in EESR) */

/* Short frame receive error (RTSF bit in EESR) */

/* PHY-LSI receive error (PRE bit in EESR) */

/* Receive frame CRC error detected (CERF bit in EESR) */

{
#if defined(_BIG)
uintlé_t RBL; /* Receive buffer length (Big endian) */
uintlg_t RDL,; /* Receive data length (Big endian) */
#else
uintlg_t RDL; /* Receive data length (Little endian) */
uintlé_t RBL; /* Receive buffer length (Little endian) */
#endif
}rdl_g;

typedef struct

{

uint8_t *RBA;

}rd2_t;

/* Receive buffer address */

typedef struct tag_edmac_recv_desc

{

rd0_t rdo;

rdl_t rdi;

rd2_t rd2;

struct tag_edmac_recv_desc *pNext;

} edmac_recv_desc_t;

/* ==== The whole transmit/receive descriptors (must be allocated in 16-byte boundaries) ====*/

RO1AN0898JJ0100 Rev.1.00
2012.03.21
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typedef struct
{

edmac_send_desc_t send[NUM_OF_TX_DESCRIPTOR];

edmac_recv_desc_t recv[NUM_OF_RX_DESCRIPTORY];

edmac_send_desc_t *pSend_top;
edmac_recv_desc_t *pRecv_end;

} txrx_descriptor_set_t;

* ===z

/* Registration location of transmit descriptors */

/* Registration location and reception end of transmit descriptors */

Transmit/receive buffers (must be allocated in 32-byte boundaries) ====*/

/* ---- Definition of all transmit/receive buffer areas ---- */

typedef struct
{

uint8_t send[NUM_OF_TX_BUFFER][SIZE_OF_BUFFER];

uint8_t recv[NUM_OF_RX_BUFFER][SIZE_OF BUFFER];

} txrx_buffer_set_t;

typedef struct

{
uint8_t frame[SIZE_OF_BUFFER];
uint32_t len;
uint8_t wk[12];

} USER_BUFFER;

5.2

5.5

53 5.3 datic

5.3 static

static uint8_t mac_addr MAC R_Ether_Open
static USER_BUFFER recv R_Ether_Read
static volatile eth_desc R_Ether_Read
txrx_descriptor_set t lan_desc_create
static volatile eth_buf lan_desc_create
txrx_buffer_set t
5.6

5.4

5.4

R_Ether_Open GETHER
R_Ether_Read GETHER
R_Ether_Close GETHER
RO1AN0898JJ0100 Rev.1.00 Page 11 of 25
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5.7

R_Ether_Open

GETHER

r_ether.h

int R_Ether_Open(uint32_t ch, uint8_t mac_addr[])
GETHER

e uint32_tch E-MAC

e uint8_t mac_addr[] E-MAC MAC

[R_ETHER_OK(0)]
[R_ETHER_ERROR(-1)]

MAC GETHER MAC
0 EEPROM
1
E-MAC 0
R_Ether_Read

r_ether.h
int R_Ether_Read(uint32_t ch, void *buf )
E-DMAC
e uint32_tch E-MAC
e void *buf
* (0

R_Ether_Close

e [R_ETHER_ERROR(-1)]

e [R_ETHER_HARD_ERROR(-3)

e [R_ETHER_RECOVERABLE(-4)

e [R_ETHER _NODATA(-5)

R_ETHER_HARD_ERROR(-3)
R_ETHER_RECOVERABLE(-4)
1 E-MAC
0

GETHER
r_ether.h
int R_Ether_Close(uint32_t ch)
GETHER
e uint32_tch E-MAC
e [R_ETHER_OK(0)]
e [R_ETHER_ERROR(-1)]
R_ETHER_ERROR(-1)

1 E-MAC

RO1AN0898JJ0100 Rev.1.00 Page 12 of 25
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5.8

5.8.1
53

C main

/

GETHER

R_Ether_Open() GETHER
no
es
GETHER
R_Ether_Read()
= =
yes
GETHER
R_Ether_Close() GETHER
C return )
5.3
RO1AN0898JJ0100 Rev.1.00 Page 13 of 25
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5.8.2
54

GETHER
GETHER

R_Ether_Open

C )

GETHER

E-MAC/E-DMAC

lan_reg_reset()

lan_desc_create()

MAC

MOD _SEL
IPSR4
IPSR5
IPSR11
GPSR2

MSTPCR1

MSTP114

GETHER

= 0000 0000h Group A GETHER(RMII)

= 0001 B6DBh Group A GETHER(RMII)
= 0000 0000h Group A GETHER(RMII)
= 0000 09BOh Group A GETHER(RMII)
= 8000 7C2Fh GETHER(RMII)
=0 GETHER

MAHRO MAHLO

phy_autonego() PHY-LSI
no
yes
E-MAC/E-DMAC MAC/E-DMAC
lan_reg_set()
C return(R_ETHER_OK) ) (return(R_ETHER_ERROR))
5.4 GETHER
RO1AN0898JJ0100 Rev.1.00 Page 14 of 25
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5.8.3 GETHER
55 GETHER
( R_Ether_Close >
E-MAC/E-DMAC
GETHER
lan_reg_reset()
GETHER MSTPCR1
MSTP114 =1 GETHER
GETHER INT2PRI10
GEther =0h GETHER 0
C return(R_ETHER_OK) )
55 GETHER
R0O1AN0898JJ0100 Rev.1.00 Page 15 of 25
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584 GETHER
56 GETHER

( R_Ether_Read )

no

yes
(Return(R_ETHER_NODATA))
no
| yes
R_ETHER_ERROR -1
<
RACT =1
no
yes EDRRR
RR =1
( return )
5.6 GETHER

RO1AN0898JJ0100 Rev.1.00

Page 16 of 25
2012.03.21 RENESAS



SH7734

5.85 E-MAC/EDMAC
5.7 E-MAC/EDMAC
( lan_reg_reset )
GETHER ARSTR
ARST =1
Bck
256
EDSRO
E-DMAC / ENT =1
ENR =1
EDMRO
! FIFO SWRT =1 FIFO
SWRR =1 FIFO
( return )
5.7 E-MAC/E-DMAC
5.8.6
5.8

lan_desc_create )

return )

5.8
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2012.03.21

RENESAS

Page 17 of 25




SH7734

5.8.7 E-MAC/E-DMAC
59 E-MAC/E-DMAC

( lan_reg_set )
|

TDLARO

RDLARO

TDFARO

RDFARO

TDFXRO

RDFXRO

| TDFFRO

RDFFRO

! EDMRO

E-DMAC DE=1
=0
DL=0

FIEO TFTRO =

FDRO
FIFO TFD

RFD

RMCRO
RNC

FIFO

RMII/MII/GMII

O,

RMI_MII
rmii_st

TDFARO

RDFARO
1

= 0000 0001h

= 0000 0001h

16

TRSCERO = 0000 0000h

0000 0000h

=07h
FIFO2048

=0Fh
FIFO4096

=1

=0 RMII

E-MAC

PHY_INT

PAUSE

PAUSE

PAUSE

E-MAC/E-DMAC

E-MAC/E-DMAC

E-MAC

E-MAC

C return

ECMRO = 0000 0000h
60

Magic Packet

RFLRO = 0000 0000h

1518
PIPRO
PHYIP =0
PHY-INT L
ECMRO
DM =0
=1
GECMRO = 0000 0000h
10Mbps
= 0000 0004h
100Mbps

EESRO = FF7F 07FFh

EESIPRO = 266D 071Fh
/ /E-MAC

ECSRO = 0000 001Fh
E-MAC

ECSIPRO = 0000 0004h
E-MAC

INT2PRI10
GEther =5 GETHER

INT2MSKCR
GEther =1 GETHER

EDRRRO

5.9 E-MAC/E-DMAC

RO1AN0898JJ0100 Rev.1.00
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5.8.8 GETHER
510 GETHER

( INT_GEther

E-MAC/E-DMAC
(EESR)

no

yes

lan_send_handler _isr()

no

yes

lan_recv_handler isr()

<

no

yes

E-MAC/E-DMAC
(ECSRO0)

E-MAC
lan_etherc_handler_isr()

5Pcyc

( return

5.10 GETHER

RO1AN0898JJ0100 Rev.1.00
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5.8.9
511

PHY-
PHY-

LSI
LSl

C

phy_autonego )

PHY-LSI

50ms

\

Mil 1 Mil

phy_reg_read

<
>

yes

LAN88710AM

no

1(Basic Status)

Mil 5

phy_reg_read

A

return )

50ms

5

Ml
Ability)

5(Auto-Negotiation Link Partner
8 5

5.11 PHY-LSI
5.8.10 PHY-LSI
512 515 PHY-LS
C phy_reg_read
|
mii_preamble
mii_cmd
|
mii_z
|
DATA
mii_reg_read
|
mii_z
|
( return
5.12 PHY-LSI 1
R0O1AN0898JJ0100 Rev.1.00 Page 20 of 25
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(

mii_preamble )

>

Vl

1 1
mii_write_1

yes

return )

( mii_lcmd )

b15-b14

ST 01)

b13-b12

OP (10 or 01)

b11-b7

PHYAD (XXXXX)

b6-b2

REGAD (XXXXX)

;l
P

yes

=12

no

1 0

mii_write_0

1 1
mii_write_1

-
%

( return )

5.13 PHY-LSI 2
( mii_z ( mii_reg_read )
|
|
PIR 0x00000000 PIR 0x00000000
PIR 0x00000001 PIR 0x00000001
PIR 0x00000001 |
PIR 0x00000000
PIR MDI
( return |
PIR 0x00000001
PIR 0x00000000

yes

return

5.14 PHY-LSI 3

RO1AN0898JJ0100 Rev.1.00 Page 21 of 25
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mii_write_1 ) mii_write_0 )
PIR 0x00000006 PIR 0x00000002
PIR 0x00000007 PIR 0x00000003
PIR 0x00000007 PIR 0x00000003
PIR 0x00000006 PIR 0x00000002
return ) END )
5.15 PHY-LSI 4
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5.9
55
55
P ROM | H'00003000 | PO
C ROM ( MMU
P$PSEC ROM )
C$BSEC ROM
C$DSEC ROM
D ( ) ROM
B RAM | H'0C000000
R RAM
PRAM ROM P RAM
S RAM | OXOFFFF9FO
PINTHandler / ROM | H’80000800 | P1
VECTTBL ROM ( MMU
INTTBL ROM )
PINtPRG ROM
SP_S TLB RAM | H'8FFFFDFO
RSTHandler ROM | H'/A0000000 | P2
PResetPRG ROM ( MMU
P_LBSC_ROM ROM LBSC ROM )
P_DBSC3_ROM ROM DBSC3 ROM
PnonCache ROM
( )

BETH_DESC RAM | HAD0O00000
BETH_BUFF RAM | HAD001000
BETH_BUFF2 RAM | H'/AD008000
INTTBL_OL RAM | H'E500E000 | OL
PINTHandler_IL / RAM | H'E5200000 | IL
PINtPRG_IL RAM
P_LBSC_IL ROM LBSC RAM

SH7734

SH7734 RO1AN0665JJ
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6.
7.
[ ]
SH7734 RO1UH02333J Rev.1.00
[ ]
[ ]
SuperH C/C++ V.9.04 Rev.1.00
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