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SH7216 Ethernet USB
1.
1.1
SH7216  Ethernet EtherC  E-DMAC USB PC
ROK572167C001BR
Telnet PC(A) PC(B)
1. Ethernet- USB
Telnet SH7216 Ethernet USB TCP/IP

USB COM

2. USB - Ethernet
SH7216 Ethernet USB USB
COM TCP/IP Telnet
1
Telnet
Ethernet-USB
SH7216 -
PC(A) (ROK572167C001BR) PC(B)
1

1.2
° INTC
. EtherC
° E-DMAC
. CMT
. PFC
e USB USB
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SH7216 Ethernet USB

1.3
SH7216
200 MHz
50 MHz
50 MHz
High-performance Embedded Workshop Ver.4.07.00.007
C SuperH RISC engine
C/C++ Ver.9.03 Release 02
High-performance Embedded Workshop
(-cpu=sh2afpu -pic=1 -object="$(CONFIGDIR)¥$(FILELEAF).obj"
-debug -gbr=auto -volatile_loop -enable_register -chgincpath
-errorpath -global_volatile=1 -opt_range=all -infinite_loop=0
-del_vacant_loop=0 -struct_alloc=1 -nologo)
1.4
o HB8S/2472 and SH7216 ulP TCP/IP Protocol Stack Demonstration(Rev.2.00)
e SH7216 UsB USB HID
e SH7727 USB usB
e SH7216 Ethernet
e SH7216 USB USB Mass Storage
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SH7216 Ethernet USB
2.
SH7216
2.1
e SH7216CPU ROK572167C001BR <
e USB20
e FEthernet >
e Telnet PC OS WindowsXP WindowsVista >x1
° PC OS WindowsXP WindowsVisa >=<1
2.2
1. SH7216
SH7216CPU SW5
1 SW5
SW5-1 ON
SW5-2 OFF MD1
SW5-3 OFF MDO
SW5-4 ON Ethernet
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SH7216 Ethernet USB
2.3 PC
Telnet PC(A) PC(B)
2.3.1 Telnet PC(A)
1. TeraTerm Hyper Terminal
2. 1P
IP 192.168.1.77
255.255.255.0
PC(A) IP
4.2 2
2.3.2 PC(B)
1. TeraTerm Hyper Termina
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SH7216 Ethernet USB

3.
SH7216
SH7216 CPU
1
3.1
SH7216 CPU
e EI0A SH7216CPU
o Telnet PC(A) SH7216 CPU Ethernet
e SH7216 CPU USB
1 Telnet TCP/IP IP
192.168.1.76
2. USB PC(B)
RN_EtherConvert.inf (WindowsXP )
C:¥WorkSpace¥sh7216 _usb_etherconvert¥USB_CommClass INF
1. WindowsVista RN_EtherConvertVista.inf
2.
3. PC(B) COM
4. 2
2
PC(B) SH7216 CPU COM
115,200bps
8hit
1bit
5. CR+LF CR
6. PC(A) Telnet PC(B)
Ethernet->USB PC(B)
PC(A) Telnet
USB->Ethernet
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SH7216 Ethernet USB

3.2

3.2.1 USB
UsB Ethernet USB PC(A) Telnet
USB

1 PC(B)

2. PC(B) 31 3 5

Ethernet USB
3.2.2 Ethernet
Ethernet PC(A) Telnet PC(B)
Ethernet
1. PC(A) 31 1 5 Telnet
USB Ethernet
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SH7216 Ethernet

uSB

4.
SH7216

4.1

Ethernet - USB
Ethernet
o PC(A) Ethernet
e USB
USB
e USB uUsB
e USB PC(B)
2. USB - Ethernet
usB
o PC(B)
e USB
Ethernet
e USB Ethernet
e USB TCP/IP
3. USB

=

. usB
e USB Ethernet

. USB
e USB Ethernet USB
4. Ethernet

PC(A)

o Ethernet LinkUp/Down

o Ethernet
LinkUp/LinkDown
LinkDown
e UulP Ethernet
e Ethernet UsB
LinkUp
e UulP Ethernet ulP(TCP/IP
e Telnet Ethernet
e Ethernet Ethernet USB
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SH7216 Ethernet USB

4.2 SH7216
SH7216 TCP/IIP Ethernet
USB
Telnet IP 192.168.1.76
IP 2 ipAddrData
(main.c)

/* network data for Ethernet  */
static struct uip_eth_addr mac_addr = {0x00,0x01,0x02,0x03,0x04,0x05} ;

static uchar8_t ipAddrData[4] = {192,168,1,76} ;
static uchar8_t netMaskData[4] = {255,255,255,0} ;
2 IP
3 SH7216
SH7216

: ,
TCP/IP usB COM
(ulP)
A
Ethernet USB

SH7216
EtherC E-DMAC CcMT usB
3 SH7216
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SH7216 Ethernet USB
4.2.1
e FEthernet
e Ethernet
e UulP
e USB
/ 3
3
No.
1 EtherLinkChgFlag
LinkUp/LinkDown
2 EtherDevEnableFlag Ethernet
3 UsbDevEnableFlag USB
4 BulkOutEnableFlag USB - Ethernet
5 EtherInEnableFlag Ethernet - USB

a4 <

timer_init()

242ty
timer_set()

L‘
7

Ether 51 N\A—T >
R_Ether_Open()

YES

uip#I A1t
uip_init()

UipBNEIBIE R TE
MAC7 FL R
IP7 KLR
Iy bRy

e H25BR

e BM3BR

‘uip_xxx()l&, TCPAPZ A k3

AILRB YO (UIP) OB%ET
TiLEY.

TCPAPZR FaALRE Y

S (uIP) D Telnet# IR %k % =

Telnet? —E L HIEAE CiLET,
telnetd_init()
4 1/5
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SH7216

Ethernet

uSB

&)

Ether Link Up?

NO

NO

timer_init()

timer_stop()

timer_set()

Ether

>

Ether
R_Ether_Open()

S

YES

uip
uip_init()

Telnet
telnetd_init()

‘A

“

Ether Link

‘A

O

5

2/5
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SH7216

Ethernet USB

Ether
R_Ether_Read()

uip_len>0

uip_arp_ipin()

uip_input()

YES

uip_arp_out()

YES

S

uip_arp_arpin()

NO
NO

R_Ether_wrlte() ................................................................................... 15
P A A
o
6 3/5
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SH7216 Ethernet USB

. NO
i < UIP_CONNS

YES

uip_periodic(i) m NO

YES

timer_reset()
uip_arp_out() ‘

‘ uip_arp_timer()

R_Ether_Write() <

‘A

i ++ 15

7 4/5
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SH7216 Ethernet USB

...... "
USB Bulkin
ActBulkin()
...... u
usB
ActEtherOut()
(®)
8 5/5
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SH7216 Ethernet USB

4.2.2 TCP/IP
TCP/IP

ulP 8/16bit SICS Adam Dunkels

ulp TCP/IP Telnet

SICS Swedish Institute of Computer Science

9 10 Telnet

ulP-1.0

TCP/IP

telnetd_appcall

uip_flags
UIP_CONNECTED?

YES

[

‘ ‘ shell_start() ‘ ‘

Ether
SET_ETHER_DEV_ENABLE

‘ P
[

Telnet
STATE_CLOSE

YES

Telnet
STATE_NORMAL

uip_close()

P

O

9 Telnet telnetd_appcall

1/2
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SH7216 Ethernet USB

uip_flags
UIP_CLOSE or
UIP_ABORT or
UIP_TIMEDOUT?

YES

closed()

Ether
SET_ETHER_DEV_DISABLE

>

uip_flags NO

UIP_ACKDATA?

YES

acked()

>

uip_flags NO

UIP_NEWDATA?

newdata()

uip_flags
UIP_REXMIT or
UIP_NEWDATA or
UIP_ACKDATA or
UIP_CONNECTED or
UIP_POLL?

NO

YES

4o

usB Ether e
ActEtherOut()

senddata()

‘A

return

10 Telnet telnetd_appcall 2/2
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SH7216 Ethernet USB
4.2.3 Ethernet
Ethernet SH7216 EtherC
E-DMAC
SH7216
DMAC E-DMAC E-DMAC
4 Ethernet
4 Ethernet
No.
1 ActEtherOut USB -, Ethernet
2 ActEtherin Ethernet - USB
3 R_Ether_Open EtherC, E-DMAC, PHY
4 R_Ether_Read
5 R_Ether_Write
6 lan_isr EtherC, E-DMAC
R_XXX_ XXX Ethernet
11 16
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SH7216

Ethernet

uSB

ActEtherOut

count=0

»l

BULK OUT NO

BULK OUT
1Byte

BULK OUT
Read

Telnet
ount >= TELNETD_CONF_LINELEN?

NULL

NO

YES

Telnet
shell_output()

count=0

Telnet
count > 0?

NULL
NO
YES
Telnet
shell_output()
‘A
NO
YES
BULK OUT
blankCnt

?
blankCnt >= MaxPacketSize

BULK OUT
SET_BULK_OUT_INT_ENABLE

‘A

return

11 ActEtherOut
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SH7216 Ethernet USB

ActEtherin

NO

YES

Ether 1Byte
BULK IN
WriteBulkinArea()

BULK IN
(blankCnt)

Ether 1Byte

?

’ NO
lankCnt < KEEP_EMPTY_BUFFE

Ether IN
SET_ETHER_IN_DISABLE

‘A
<

return

12 ActEtherin

R_Ether_Open

EDMAC SWH v +
lan_reg_reset()

#EE. ZETARV ) T2 ML
lan_desc_create()

F—btxrd>z—23>
phy_autonego()

NO

+— kR TH?

YES

E-DMAC/EtherCL ¥ X 2 & TE
lan_reg_set()

A
Ceturn(R_ETHER_OKD @rn(R_ETHER_ERR@

13 R_Ether_Open
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SH7216

Ethernet

uSB

R_Ether_Read

YES

EDMAC < return

EDMAC
NO
?
YES
‘A
“
RACT = 1
NO
OFF?
RR:0
YES
ON
RR=1

< return >

14 R_Ether Read
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SH7216 Ethernet USB

R_Ether_Write

b

NO

ON
f send=1

TACT =1

»

? YES

f_send:0

NO

1ms Wait

Ceturn(R_ETH ER_ERRORD < return(R_ETHER_OK) >

15 R_Ether_Write
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SH7216 Ethernet USB

lan_isr

t

EDMAC EESR
NO
YES
OFF
f send=0
‘A
NO
YES
C_recv++
T T
YES
EtherC ECSR
NO
?
YES
Ether Link ON
PHY

NO

LNKSTA

LMON

Ether Link Ether Link
LinkDown LinkUp

P v

@

16 lan_isr
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SH7216 Ethernet USB

42.4 UuSB
usB SH7216 USB usB
5 UsB
5 USB
No.
1 ActBusReset
2 ActBusVcc UsB
3 ActControllnOut
4 ActControl
5 ActBulkOut
6 ActBulkin
7 BranchOfIntO USBIFRO
8 BranchOfIntl USBIFR1
17 24
USBclear()
BRST
F_CLEAR_BUSRESET
FIFO
CLEAR_ALL_FIFO
17 ActBusReset
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SH7216 Ethernet USB

ActBusVcc

VBUSF
F_CLEAR_BUSVCC

NO

uUsB uUsB
UsbDevEnableFlag = 0x01 UsbDevEnableFlag = 0x00

USBclear()

FIFO
CLEAR_ALL_FIFO

D+
ENABLE_DPLUS_PULLUP

P ‘

return

18 ActBusVcc

ActControllnOut

USBEz% kA8 NO

TRANS_OUT?

YES
avhka—)L7I bk arvkOo—iLA4 Y
ActControlOut() ActControlin()

hl

return

19 ActControlinOut
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SH7216 Ethernet USB

ActControl

259907
SETUP_TS,EPOi_TR

FIFOZ U7

EERT—HR RERE
WAIT

Setup/37r v FE1E
GetPacket()

ATy RFTFTa—F
DecStandardCommands(

)

USBE#ri% 1K EE NO

TRANS_IN?
YES
T K BE NO
EPOI Y A& A F— T L $§§iﬂf#ﬁ;
EPO_IER_ENABLE -
‘ YES
y
EPOITREIYAHT 4 E—T L EPOZE| Y AH A R—T L

EPOE|YRAHT 4 E—TIL
CTRL_IN_REG_SET EPO_IER_ENABLE EPO_IER_DISABLE

Ny REE EPOi_TREIYAHA r—T L EPO STALLSZ
PutPacket() CTRL_OUT_REG_SET
< v

\

20 ActControl
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SH7216

Ethernet USB

ActBulkOut

BULK OUT ?
BulkOutEnableFlag:0x01

NO

YES

BULK OUT
GetPacket()

BULK OUT
blankCnt

?
blankCnt < MaxPacketSize

BULK OUT
SET_BULK_OUT_INT_DISABLE

'«

return

21 ActBulkOut
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SH7216

Ethernet USB

ActBulkin

BULK IN

NO

?

BULK IN
PutPacket()

Ether IN ?
EtherInEnableFlag 0x00

BULK IN
blankCnt

?
blankCnt >= KEEP_EMPTY_BUFFER

Ether IN
SET_ETHER_IN_ENABLE

>

return

22 ActBulkin

RO1AN0066JJ0110 Rev.1.10

2011.03.17

RENESAS

Page 27 of 34




SH7216

Ethernet USB

BranchOfInt0
USB

GET_INTERRUPT_ENABLE

uUsB
GET_INTERRUPT_REGISTERO

usB
BRSTE
ActBusReset()
VBUSFE USB
ActBusVcc()
EPOOTS,
EPOITS EPOo EPOI
ActControlinOut()
SETUPTSE
ActControl()
EPOITRE EPOI
ActControlinOut()
255
A
IRQ_CLEARO

return

18

19

20

19

23 BranchOfInt0
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SH7216 Ethernet USB

BranchOfintl
USB

GET_INTERRUPT_ENABLE

uUSB
GET_INTERRUPT_REGISTERL1

USB T e
21
EP1FULLE EP1FIFO
ActBulkOut()
255
A
IRQ_CLEARO

return

24 BranchOfIntl
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SH7216

Ethernet

uSB

4.2.5

SH7216

MIP

USB

CMT

No.

timer_init

CMTO

timer_stop

CMTO

clock_time

CMTO

AIW|IN|PF

int_cmtO_isr

CMTO

25

28

timer_init

CMTO

CMTO

return

@]
<
|
o

25

timer_init

timer_stop

i

CMTOfZ 1k

CMTOE| Y sA A4k

return

y

26

timer_stop
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SH7216

Ethernet USB

< clock_time >
Getu rn(timer_clock_ticksD

27 clock_time

AVURFIYF IS4 (CMF)
g7

>

BAROOY I I EH

timer_clock_ticks++

return

28 int_cmtO_isr
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SH7216

4.2.6
7 SH7216
7 SH7216
No.
1 0x00000000 DVECTTBL
2 0x00000400 P
3 P_CH_CPG
4 C
5 D
6 OxFFF80000 B
7 R
8 OXFFF85000 R_CH_CPG RAM
9 OxFFF88000 BETH_BUFF
10 OXFFF8C000 BETH_DESC
11 OXFFF8FCO0 S
7 8 Ethernet 32Byte
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SH7216 Ethernet USB

5.
[ ]
SH7216
e SH7216 USB USB HID
e SH7216CPU
SH7216CPU ROK572167C001BR Rev.0.03
e Uip-1.0
"The ulP Embedded TCP/IP Stack" The ulP 1.0 Reference Manual (June 2006)
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SH7216 Ethernet USB
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