www . bocon . com.cn 010-51663110

IEthernet W5200

Version 1.21

BRI H AR R 2 F]

Wwww.bocon.com.cn

1 2011-11-15



www . bocon . com.cn 010-51663110

W5200
W5200 TCPIP SPI Internet
W5200 TCPIP 10/100M MAC PHY
W5200 TCPIP MAC PHY TCPIP
TCP UDP IPv4 ICMP ARP IGMP PPPoOE
W5200 32K W5200
W5200 SPI MCU W5200 SPI 80MHz
W5200 WOL W5200
magic packet
° TCPIP TCP UDP ICMP IPvd ARP IGMP PPPoE
) 8 SOCKET
°
°
° SPI  (SPI MODE 0, 3)
o 32K TX/Rx
o 10BaseT/100BaseTX PHY
° / 10/100M
o MDI/MDIX
[ ADSL PAP/CHAP PPPoE
[ IP
® 33V 5V
® 48 QFN
o LED /
W5200
o
o LED
o POS
® USB
® GPIO
o
°
°
o

2 2011-11-15



www . bocon . com.cn

010-51663110

MCU

A

W5200

L]

SPI Interface

v

Tx/Rx Buffer

v

Hardwired TCP/IP Core

TCP

UDP

PPPOE

ARP

IP

802.3 Ehternet MAC

;

Ethernet PHY

*

v

Transformer

RJ45

2011-11-15



www . bocon . com.cn

010-51663110

2 =
>z e 5y g S g S
2 eReeSsSazsE0os
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RSV GNDA
nINT RXIN
nSCS RXIP
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MOSI W5200 TXON
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PWDN XTALVDD
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<2$:223228383%
35 3 5 S Vo g e
o e Bl 4 o
52 % =
232
1 W5200
1.1 MCU
nRST | 46 RESET
W5200
RESET 2us 150ms
PLL RESET 7 “*
nSCS | 41 SPI
SPI
nINT O 40
SOCKET
WOL W5200 MCU
IR Sn_IR
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SCLK | 42 SPI
SPI SPI
MOSI I 43 SPI
SPI SPI MOSI
MISO 0] 44 SPI
SPI SPI MISO
PWDN I 45
W5200
1.2 PHY
RXIP I 20 RXIP/RXIN
RXIN I 21 RXIP/RXIN
TXOP O 17 TXOP/TXON
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BIAS @) 12
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1.3

nFDXLED/M2 | 3,4,5 W5200

nSPDLED/M1 111

nLINKLED/MO

M3 | 6
RSV - 7
32, 33, 34, 35, 36, 7
37, 38, 39 7

) 40KQ 100KQ 75KQ

1.4
VCC3V3A Power 11, 15, 23 3.3V
VCC3V3 Power 27,47 3.3V
VCC1V8 Power 8, 25 1.8V
GNDA Ground 13, 19, 22,24
GND Ground 9, 10, 26,

28, 48
1v8O (0] 14 1.8V
1.8V/200mA W5200
VCC1Vs8
1v80 GND 3.3uF
0.1uF
1v80 W5200
XTALVDD | 16 10uF O0.1uF
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1.6 LED
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w5200 SOCKET TX RX

0x0000

Common Registers
0x0036
0x0037

O0x03FF
0x4000

Socket Registers

Ox47FF
0x4800

Ox7FFF
0x8000

TX Memory
OxBFFF
0xC000

RX Memory
OxFFFF

W5200
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3  W5200
3.1
0x0000 (MR) 0x001C | PPPOE
0x001D | (PATRO) (PATR1)
0x0001 | (GARO) Ox001E | PPPOE
0x0002 | (GAR1) (PPPALGO)
0x0003 | (GAR2) 0x001F (VERSIONR)
0x0004 | (GAR3) 0x0020
0x0005 | (SUBRO) 0x0027
0x0006 | (SUBR1) 0x0028 | PPP LCP
0x0007 | (SUBR2) (PTIMER)
0x0008 | (SUBR3) 0x0029 | PPPLCP  (PMAGIC)
0x002A

0x0009 | (SHARO) ~
0x000A | (SHAR1) 0x002F
0x000B | (SHAR2) 0x0030
0x000C | (SHAR3) 0x0031 | (INTLEVELO)
0x000D | (SHAR4) (INTLEVEL1)
0X000E | (SHARS) 0x0032
0x000F IP ~
0x0010 | (SIPRO) 0x0033
0x0011 (SIPR1) 0x0034 (IR2)
0x0012 (SIPR2) 0x0035

(SIPR3) (PSTATUS)
0x0013 0x0036 (IMR)
0x0014
0x0015 (IR)
0x0016 (IMR2)
0x0017
0x0018 | (RTRO RTR1)
0x0019 (RCR)
0x001A
0x001B

10 2011-11-15



www . bocon . com.cn

010-51663110

3.2 Socket registers

0,123,4,5,6,7

Address Register Address Register
0x4n00 Socket n Sn_MR Ox4nlE
0x4n01 Socket n Sn_CR (Sn_RXMEM_SIZE)
0x4n02 Socket n Sn_IR 0x4nlF
0x4n03 Socket n Sn_SR) (Sn_TXMEM_SIZE)
0x4n04 Socket n 0x4n20 Socket n
0x4n05 (SN_PORTO) 0x4n21 (Sn_TX_FSRO0)
(SN_PORT1) (Sn_TX_FSR1)
0x4n06 Socket n Socket n TX
0x4n07 (Sn_DHARO) 0x4n22 (Sn_TX_RDO)
0x4n08 (Sn_DHAR1) 0x4n23 (Sn_TX_RD1)
0x4n09 (Sn_DHAR?2) Socket n TX
0x4n0A (Sn_DHAR?3) 0x4n24 (Sn_TX_WRO0)
0x4n0B (Sn_DHARA4) 0x4n25 (Sn_TX_WR1)
(Sn_DHARS5) 0x4n26 Socket n
0x4n0C Socket n IP 0x4n27
0x4n0OD | (Sn_DIPRO) (Sn_RX_RSRO0)
Ox4nOE | (Sn_DIPR1) (Sn_RX_RSR1)
0x4n0F (Sn_DIPR2) 0x4n28 Socket n RX
(Sn_DIPR3) 0x4n29 (Sn_RX_RDO)
0x4n10 Socket n (Sn_RX_RD1)
0x4n11 (Sn_DPORTO) X4n2A Socket n RX
(Sn_DPORT1) 0x4n2B | (Sn_RX_WRO)
0x4n12 Socket n (Sn_RX_WR1)
0x4n13 (Sn_MSSRO0) 0x4n2C Socket n
(Sn_MSSR1) (Sn_IMR)
0x4nl14 IPRAW Socket n 0x4n2D IP
(Sn_PROTO) 0x4n2E | (Sn_FRAGO)
0x4n15 Socket n IP TOS (Sn_TOS) (Sn_FRAG1)
0x4nl16 Socketn IP TTL (Sn_TTL) 0x4n30
0x4nl7 ~
~ Ox4nFF
0x4n1D

11
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4
4.1
MR ( ) [R/W] [0x0000] [0x00]
Ping PPPoE
7 6 4 3 2 1 0
RST PB PPPoE
7 RST
<1- <0-
6 Reserved
5 Reserved
Ping
4 bB 0 Ping
1 Ping
“1= Ping
PPPoOE
0 PPPoE
3 PPPoE 1 PPPoE
ADSL “1=
ADSL “ ADSL 7z
2 Reserved
1 Reserved
0 Reserved
GAR ( IP ) [R/W] [0x0001 — 0x0004] [0x00]
IP IP 192.168.0.1
0x0001 0x0002 0x0003 0x0004
192 (0xCO) 168 (OXA8) 0 (0x00) 1 (0x01)
SUBR ( ) [R/W] [0x0005 — 0x0008] [0x00]
255.255.255.0
0x0005 0x0006 0x0007 0x0008
255 (OXFF) 255 (OXFF) 255 (OXFF) 0 (0x00)

12
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SHAR ( ) [R/W] [0x0009 — 0x000E] [0x00]
00.08.DC.01.02.03
0x0009 0x000A 0x000B 0x000C 0x000D 0x000E
0x00 0x08 0xDC 0x01 0x02 0x03
SIPR ( IP ) [R/W] [0x000F — 0x0012] [0x00]
IP IP 192.168.0.2
0x000F 0x0010 0x0011 0x0012
192 (0xCO0) 168 (0xA8) 0 (0x00) 2 (0x02)
IR ( ) [R] [0x0015] [0x00]
IMR “17 INT
<0-
7 6 5 4 3 2 1 0
CONFLICT | Reserved | PPPoE | Reserved | Reserved | Reserved | Reserved | Reserved
IP
7 CONFLICT IP ARP “1- “1-
0
6 Reserved
PPPoE
5 PPPoE PPPoE PPPoE “1- “1
0
4 Reserved
3 Reserved
2 Reserved
1 Reserved
0 Reserved
IMR ( ) [R/W] [0x0036] [0x00]
IR
“1 IR “1=
<0~ <q1=
7 6 5 4 3 2 1 0
IM_IR7 | Reserved | IM_IR5 | Reserved | Reserved | Reserved | Reserved | Reserved

13
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7 IM_IR7 IP
6 Reserved
5 IM_IR5 PPPoE
4 Reserved
3 Reserved
2 Reserved
1 Reserved
0 Reserved
RTR ( ) [R/W] [0x0017 — 0x0018] [0x07D0]
RTR 100us RTR 2000
0x07D0 200ms
400ms, RTR = (400ms / 1ms) X 10 = 4000(0x0FAQ)
0x0017 0x0018
OxOF 0xA0
CONNECT DISCON CLOSE SEND SEND_MAC SEND_KEEP
RCR ( ) [R/W] [0x0019] [0x08]
““RCR+1””
Sn_IR “ 7 “1-
TCP Sn_SR (Socket n ) ““SOCK_CLOSED”~
Sn_IR Socket n TIMEOUT “1 TCP
Sn_IR TIMEOUT “1=
RCR = 0x0007
0x0019
0x07
W5200 RTR RCR W5200 ARP TCP
ARP RFC 826, http://www.ietf.org/rfc.html W5200 ARP
IP MAC IP UDP TCP
ARP RTR ARP ARP
““RCR+1”~
ARP ““RCR+17~ ARP Sn_IR(TI

MEOUT) <1~
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ARP (ARP10)

ARP1o=(RTR X 0.1ms ) X (RCR + 1)

TCP W5200 TCP SYN FIN RST DATA
RTR RCR (ACK)

(ACK) TCP TCP ““RCR+17~

(ACK) Sn_SR ““SOCK_CLOSED"” Sn_IR(TIMEOUT)
- l -

TCP (TCPqo)
M
TCPro=( Z(RTRX2") + ((RCR-M)X RTRuax) )X 0.1ms

N=0

N , 0<=N<=M

M RTR X 2™ 65535 and 0 <= M <= RCR

RTRyax: RTR X 2

RTR = 2000(0x07D0), RCR = 8(0x0008),
ARP1o = 2000 X 0.1ms X 9 = 1800ms = 1.8s
TCP1o = (0x07D0 + OXOFAO + 0x1F40 + 0x3E80 + 0x7D00 + 0xFAQO + OxFAOO + OxFAOO + 0xFAQOQ)
X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s

PATR (PPPOE ) [R] [0x001C-0x001D] [0x0000]
PPPOE W5200 -

PAP CHAP

0xC023 PAP

0xC223 CHAP
PPPALGO(PPPOE )[R][0x001E][0X00]

PPPOE PPPOE

VERSIONR (W5200 )[R][0X001F][0x03]

W5200
PTIMER (PPP ) [R/W] [0x0028]

LCP Echo PTIMER 1 25  (ms)

PTIMER 200, 200 * 25(ms) = 5000(ms) =5 seconds
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PMAGIC (PPP ) [R/W] [0x0029][0x00]
LCP (Magic number) “ ADSL~~
INTLEVEL( )[R/W][0x0030 — 0x0031][0x0000]

(IAWT) nINT

lawt = (INTLEVELO + 1) * PLL_CLK (when INTLEVELO > 0)

123 4567 89 10 111213141516

PLL_CLK | I | | | | | | | I

| |
IR 0x0000K 0x0001 ¢ 0x0003 jlr< 0x0002 E
: : 1 :
SO_IR  0x00 )i( 0x04 'r )i( 0x00 :
| Ib, | |
S1_R  0x00 | D4 : 0x01 |
i a i“'c. lawr "*I: d.
ANT | | |
3
a. Socket 0 (SO_IR3=1) IR2 =17 (IR(SO_IR)=1)
nINT
b. Socketl |, (S1_IR(0)=1) =1~ (IR(S1_IR)=1)
c. S0_IR (SO_IR=0x00) IR (bit) (IR(SO_IR)=0) nINT
d. SO_IR IR2 0x00 1 PLL_CLK nINT
INTLEVELO Ox000F IAWT(16 PLL_CLK) IR
IR2(W5200 )[R/W][0x0034][0x00]
IR2 W5200 SOCKET IR2
“1- “1~ NnINT nINT
Sn_IR “0~ Sn_IR “0~ nINT
7 6 5 4 3 2 1 0
S7 INT | S6.INT | S5INT | S4INT | S3INT | S2INT | S1.INT | SO_INT
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SOCKET7 S7_INT “1=
7 S7_INT
S7 IR S7 IR (bit) “0~
SOCKET®6 S6_INT “1=
6 S6_INT
S6 IR S6 IR (bit) “0~
SOCKETS5 S5 INT “1=
5 S5 INT
S5 IR S5 IR (bit) “0~
SOCKET4 S4_INT “1~
4 S4_INT
S4 IR S4 IR (bit) “0~
SOCKET3 S3_INT <1
3 S3_INT
S3 IR S3 IR (bit) “0~
SOCKET2 S2_INT <1~
2 S2_INT
S2 IR S2 IR (bit) “0~
SOCKET1 S1 INT “1=
1 S1 INT .
S1 IR S1 IR (bit) “0~
SOCKETO SO _INT “1-
0 SO _INT .
SO0 IR SO IR (bit) “0~
PHYSTATUS(W5200 PHY )[R/W][0x17]
W5200 PHY
7 Reserved
6 Reserved
[ ]
W5200
5 LINK
0
1
4 Reserved
PHY [
W5200
3 POWERDOWN 0
1
2 Reserved
1 Reserved
0 Reserved
17 2011-11-15
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IMR2( 2)[R/W][0x0016][0x00]
2 IR2

<1~ 2 IR2 <1- IMR

=0>
7 6 5 4 3 2 1 0
S7_INT | S6.INT | S5INT | S4_INT | S3_INT | S2_INT | S1INT | SO_INT
7 S7_ INT | IR(S7_INT)
6 S6_INT | IR(S6_INT)
5 S5 INT | IR(S5_INT)
4 S4_ INT | IR(S4_INT)
3 S3_INT | IR(S3_INT)
2 S2_INT | IR(S2_INT)
1 S1_INT | IR(SL_INT)
0 SO_INT | IR(SO_INT)
18 2011-11-15
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4.2 (SOCKET)
Sn' MR (Socket n ) [R/W] [0x4000+0x0n00] [0x00]?
SOCKET
7 6 5 4 3 2 1 0
MULTI ND /MC P3 P2 P1 PO
UDP (P3-PO  0010)
0
1
7 MULTI
SOCKET IP SOCKET
n IP SOCKET n
MAC MACRAW P3~P0 0100
0 MAC
1 MAC
6 MF
“1= W5200
“0~ W5200
TCPIP “1=
ACK
0 ACK
1 ACK
TCP P3-PO 0001 “1=
ACK “0* ACK
5 ND/MC
0 IGMP 2
1 IGMP 1
MULTI =1~ UDP P3-PO 0010
/ / IGMP
4 Reserved

In is Socket nBI® O4%% & (0,1,2,3,4,5,6,7).

2[Read/Write] [address of socket 0, address of socket 1, address of socket 2, address of socket 3,address of socket

4, address of socket 5, address of socket 6, address of socket 7] [Reset value]

19
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TCP UDP IP RAW

UDP
IPRAW

O o o o
o o o o

0
1 TCP
0
1

* SOCKETO MACRAW PPPOE

P3 P2 P1 PO Meaning

0 1 0 0 MACRAW

0 1 0 1 PPPOE
SO_MR_MACRAW S0_MR_PPPOE SOCKETO
0 PO SO_MR_PPPoE PPPOE

Sn_CR (Socket n ) [R/W] [0x4001+0x0n00] [0x00]
SOCKET n
W5200 Sn_CR (0x00) Sn_CR
Sn_IR Sn_SR

Sn_MR(P3:P0) SOCKET n
Sn_MR Sn_SR
Sn_MR(P3:P0) Sn_SR
Sn_MR_CLOSE (0x00) -
0x01 | OPEN Sn_MR_TCP (0x01) SOCK_INIT (0x13)
Sn_MR_UDP (0x02) SOCK_UDP (0x22)
Sn_MR_IPRAW (0x03) SOCK_IPRAW (0x32)
SO_MR_MACRAW (0x04) | SOCK_MACRAW (0x42)
S0_MR_PPPOE (0x05) SOCK_PPPOE (0x5F)

TCP  (Sn_MR(P3:P0)=Sn_MR_TCP)
SOCKET n TCP TCP (SYN
) Sn_SR SOCK_INIT SOCK_LISTEN
0x02 | LISTEN
Sn_SR SOCK_LISTEN
SOCK_ESTABLISHED  Sn_SR(0) =1~ (SYN
IACK ) Sn_SR(@3) <17 Sn_SR SOCK_CLOSED
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TCP W5200
RST Sn_SR
TCP SOCKET n TCP
TCP (SYN ) TCP P
P (Sn_DIPRO) (Sn_DPORTO)
Sn_SR SOCK_ESTABLISHED
ox04 | connget | o) o
° ARP (Sn_IR(s)=1) ARP
SYN/ACK TCP (Sn_IR(3)=1)
RST SYN/ACK
Sn_SR SOCK_CLOSED
TCP
TCP TCP
FIN
FIN FIN
FIN/ACK Sn_SR SOCK_CLOSED

0x08 | DISCON
TCP  (Sn_IR(3)=1) Sn_SR

SOCK_CLOSED

CLOSE DISCON Sn_SR CLOSED
RST Sn_SR SOCK_CLOSED
SOCKET
0x10 | CLOSE
Sn_SR SOCK_CLOSED
SEND TX
0x20 | SEND SOCKET n TX (Sn_TX_FSR) SOCKET n TX
(Sn_TX_ WR) SOCKETn TX (Sn_TX_RD)
UDP
SEND SEND ARP
0x21 | SEND_MAC
SEND_MAC ARP
SOCKET n
TCP
0x22 | SEND_KEEP
RECV RX (Sn_RX_RD)
5211 SOCKET n RX
0x40 | RECV
(Sn_RX_RSR) SOCKET n RX (Sn_RX_WR)
SOCKETn RX (Sn_RX_RD)
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SOCKET 0 S0_MR(P3:P0)=S0_MR_PPPoE ““How
to use ADSL >~
Description
0x23 PCON PPPoE ADSL
0x24 PDISCON PPPoE
0x25 PCR REQ
0x26 PCN NAK
0x27 PCJ REJECT
Sn_IR (Socketn ) [R] [0x4002+0x0n00] [0x00]
Sn_ IR Socket n
SCOCKET Sn_IMR “1= Sn_IR “1=
Sn_IR <1 Sn_IR IR(n)
7 6 5 4 3 2 1 0

PRECV PFAIL PNEXT | SEND_OK | TIMEOUT RECV DISCON CON

Sn_IR(PRECV)

7 | PRECV <“SOCKET=0"" ““S0_MR(P3:P0) = SO_MR_PPPoE””
PPP
Sn_IR(PFAIL)
6 | PFAIL <“SOCKET=0"" ““SO_MR(P3:P0) = SO_MR_PPPoE””
PAP PPP
Sn_IR(PNEXT)
5 | PNEXT <“SOCKET=0"" ““S0_MR(P3:P0) = SO_MR_PPPoE””
ADSL

Sn_IR(SENDOK)
4 | SEND_OK

SEND OK
Sn_IR(TIMEOUT)
3 TIMEOUT
ARP TCP TIMEOUT
Sn_IR(RECV)
2 RECV
Sn_IR(DISCON) Interrupt
1 DISCON
FIN/ACK FIN
Sn_IR(CON) Interrupt
0 CON

22 2011-11-15
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Sn_SR (Socket n

) [R] [0x4003+0x0Nn00] [0x00]

Socket n Sn_CR / Socket
Socket n
0x00 | SOCK_CLOSED SOCKET n
DISCON CLOSE ARP TCP
SOCK_CLOSED
0x13 | SOCK_INIT Sn_MR TCP Sn_CR OPEN
SOCK_INIT TCP
LISTEN TCP
CONNECT TCP
SOCKET n TCP TCP
0x14 | SOCK_LISTEN SOCKET n TCP TCP
LISTEN SOCK_LISTEN
SOCKET n SOCK_LISTEN
SOCK_ESTABLISHED TCP (Sn_IR
(TIME_OUT)=1) SOCK_CLOSED
0x17 | SOCK_ESTABLISHED TCP SOCK_LISTEN TCP
SYN CONNECTS
SOCK_ESTABLISHED
SEND RECV
0x1C | SOCK_CLOSE_WAIT TCP
TCP
DISCON
SOCKET n CLOSE
0x22 | SOCK_UDP SOCKET n UDP Sn_MR(P3:P0)
Sn_MR_UDP OPEN
SOCK_UDP TCP UDP
0x32 | SOCK_IPRAW IPRAW Sn_MR(P3:P0) Sn_MR_IPRAW
OPEN SOCK_IPRAW UDP
IP
0x42 | SOCK_MACRAW SO_CR=OPEN S0 _MR(P3:P0) = SO_MR_MACRAW
SOCK_MACRAW  MACRAW ( )
UDP

23 2011-11-15
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OX5F | SOCK_PPPOE SOCKET 0 PPPOE S0_CR=OPEN
SO_MR (P3:P0) = SO_MR_PPPoE SOCK_PPPOE
PPPOE
ox15 SOCK_SYNSENT (SYN ) TCP
CONNECT SOCK_INIT
SOCK_ESTABLISHED
TCP (SYN/ACK )
SOCK_ ESTBLISHED TCP  (Sn_IR(  )=1)
TCP SYN/ACK
SOCK_CLOSED
0x16 SOCK_SYNRECV TCP (SYN
) W5200 (SYN/ACK ) TCP
SOCK_ESTABLISHED
TCP SOCK_CLOSED
0x18 SOCK_FIN_WAIT SOCKET n
OX1A SOCK_CLOSING | “* e e -
0X1B SOCK_TIME_WAIT TCP  (Sn_IR(TIMEOUT)=1)
0X1D SOCK_LAST_ACK | SOCK_CLOSED
0x01 SOCK_ARP ARP
SOCK_UDP  SOCK_IPRAW SEND
SOCK_INIT CONNECT
( ARP )
SOCK_UDP SOCK_IPRAW  SOCK_SYNSENT
ARP UDP IPRAW
(SOCK_UDP SOCK_IPRAW)
TCP SOCK_CLOSED
- SOCK_UDP SOCK_IPRAW
Sn_DIPR Sn_DIPR ARP
Sn_DIPR
ARP
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SEND SOCK_IPRAW R
{when Sn_MR=Sn_MR_IPRAW) J
SENDIRECV
OPEN LOSE
OPEN CLOSE
.' e ]
10| (when Sn_ MReSn_MR_UDP) (START/END) {when S0_MR=50_MR_MACRAW)
OPEN
OPEN ||
SOCK_INIT | ~ -
{when 5n_MR=5n_MR_TCP) _,f'l | SORRAATACK _.J
LISTEN / . :
CONNECT| o/ FIN_WAIT 1 DISEON
S IME_WAIT | (Passive Close)
|‘ SOCK| ARP ;" 3
R cLOS
Receive #YN packet P
| | / SOCK_CLOSE_WAIT
|
R | T— P
" SOCK_\&Y\NRECV JRic ¥ 7 @
IR SOCK_ESTABLISHED -—",I
~ R&ETFIN p packel
4 Socket
Sn_PORT (Socket n ) [R/W] [0x4004+0x0n00-0x4005+0x0n00] [0x0000]
TCP UDP OPEN
Socket 0 =5000(0x1388)
0x4004 0x4005
0x13 0x88
Sn_DHAR (Socket n ) [R/W] [0x4006+0x0n00-0x400B+0x0n00]
[OXFFFFFFFFFFFF]
SOCKET n SOCKETO PPPoE SO0_DHAR
PPoE
UDP IPRAW SEND_MAC Socket n TCP
UDP IPRAW Sn_DHAR CONNECT SEND ARP
CONNECT SEND Sn_DHAR
W5200 PPPoE PPPoE

25 2011-11-15



www . bocon . com.cn

010-51663110

W5200 PPPoE MACRAW PPPoE
PPPoE ( PPPoOE ) PPPoE IP PPP
session ID MR(PPPOE) <1
SO0 DHAR OPEN PPPoE PPPoE

S0 _DHAR OPEN PDHAR PPPoE CLOSE

Socket 0 =08.DC.00.01.02.10

0x4006 0x4007 0x4008 0x4009 0x400A 0x400B

0x08 0xDC 0x00 0x01 0x02 Ox0A

Sn_DIPR (Socket n IP ) R/W] [0x400C+0x0n000x400F+0x0Nn00] [0x00000000]
SOCKET n IP Socket0 PPPoE SO0 _DIPR
PPPoE IP TCP UDP IPRAW PPPoOE
MACRAW TCP TCP CONNECT
TCP IP TCP
TCP IP
UDP IPRAW Sn_DIPR 1P SEND SEND_ MAC
UDP IPRAW
Socket 0 IP =192.168.0.11
0x400C 0x040D 0x400E 0x040F
192 (0xCO) 168 (0xA8) 0 (0x00) 11 (OXOB)
Sn_DPORT (Socket n )[R/W][0x4010+0x0n00-0x4011+0x0n00] [0x00]
Socket n Sn_DPORT Socket0 PPPoE SO0_DPORTO
PPP session ID TCP UDP PPPoE
TCP TCP CONNECT TCP
UDP SEND SEND_MAC Sn_DPORT
UDP
PPPoE SO0 _DPORT PPP session ID OPEN PPP
session ID( SO_DPORTO ) PSIDR
Socket 0 =5000(0x1388)
0x4010 0x4011
0x13 0x88

26
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Sn_MSS (Socket n

TCP MSS (Maximum Segment Size)

) [RIW][0x4012+0x0n00-0x4013+0x0n00] [0x0000]

TCP

MSS TCP UDP PPPoE(MR(PPPoE)=1) TCP
UDP MTU PPPOE MTU
(MR(PPPOE)=0) PPPOE (MR(PPPOE)=1)
MTU MTU
TCP 1460 1~ 1460 1452 1~ 1452
UDP 1472 1~1472 1464 1~ 1464
IPRAW 1480 1472
MACRAW 1514
IPRAW MACRAW MTU MTU
MTU MTU
TCP UDP MTU W5200 MTU
TCP MTU MSS MSS MSS
TCP
Socket 0 MSS = 1460(0x05B4)
0x4012 0x4013
0x05 0xB4
Sn_PROTO (Socketn IP ) [R/W] [0x4014+0x0n00] [0x00]
IP IP IPRAW
Sn_PROTO OPEN Socket n IPRAW
Sn_PROTO Sn_PROTO 0x00~0xFF
W5200 TCP(0x06) UDP(0x11)
IANA(Internet assigned numbers authority)
http://www.iana.org/assignments/protocol-numbersyU
(ICMP) = 0x01 (IGMP)= 0x02
Sn_TOS (Socketn IP ) [R/W] [0x4015+0x0n00] [0x00]
IP IP TOS( ) OPEN
http://www.iana.org/assignments/ip-parametersyU
Sn_TTL (Socketn IP ) [R/W] [0x4016+0x0n00] [0x80]
IP IP TTL( ) OPEN

http://www.iana.org/assignments/ip-parametersuU
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Sn_RXMEM_SIZE (Socket n ) [R/W] [0x401E+0x0n00] [0x02]
SOCKET SOCKET
1 2 4 8 16K (Reset) 2K SOCKET
Sn_RXMEM_SIZE (Sn_RXMEM_SIZESUM) 16K
0x01 0X02 0x04 0x08 OXOF
1KB 2KB 4KB 8KB 16KB

1) SOCKET 0 : 8KB, SOCKET 1 : 2KB

OXFE401E OXFE411E
0x08 0x02
2) SOCKET 2 : 1KB, SOCKET 3: 1KB
OxFE421E OXFE431E
0x01 0x01
3) SOCKET 4 : 1KB, SOCKET 5: 1KB
OxFE441E OXFE451E
0x01 0x01
4) SOCKET 6 : 1KB, SOCKET 7 : 1KB
OxFE461E OxXFE471E
0x01 0x01
Sn_TXMEM_SIZE (Socket n ) [R/W] [0x401E+0x0n00] [0x02]
SOCKET SOCKET
1 2 4 8 16K (Reset) 2K SOCKET
Sn_TXMEM_SIZE (Sn_TXMEM_SIZESUM) 16K
1) SOCKET 0: 4KB, SOCKET 1: 1KB
OxFE401F OxFE411F
0x04 0x01
2) SOCKET 2 : 2KB, SOCKET 3 : 1KB
OxFE421F OxFE431F
0x02 0x01
3) SOCKET 4 : 2KB, SOCKET 5 : 2KB
OxXFE441F OXFE451F
0x02 0x02
4) SOCKET 6 : 2KB, SOCKET 7 : 2KB
OxFE461F OxXFE471F
0x02 0x02
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Sn_TX_FSR (Socket n  TX ) [R] [0x4020+0x0n00-0x4021+0x0n00]
[0x0800]
Socket n ( )
Sn_TX_FSR Sn_TX_FSR
Sn_TX_FSR SEND SEND_MAC
TCP ( DATA/ ACK )
Sn_TX_FSR Sn_IR(SENDOK) <1~
Sn_TX_FSR

(0x4020 0x4120 0x4220 0x4320 O0x4420 0x4520 0x4620 0x4720)
(0x4021 0x4121 0x4221 0x4321 O0x4421 0x4521 0x4621 0x4721)

SO_TX_FSR=2048(0x0800)

0x4020 0x4021
0x08 0x00
Sn_TX_RD (Socketn TX ) [R] [0x4022+0x0n00-0x4023+0x0Nn00]
[0x0000]
Socket n SEND
Sn_TX_RD Sn_TX_WR
Sn_TX_RD Sn_TX_RD Sn_TX_WR

(0x4022, 0x4122, 0x4222, 0x4322, 0x4422,
0x4522,0x4622, 0x4722) (0x4023, 0x4123, 0x4223, 0x4323, 0x4423, 0x4523,
0x4623, 0x4723)
Sn_TX_WR (Socketn TX ) [RIW] [0x4024+0x0n00-0x4025+0x0n00]

[0x0000]

(0x4024,0x4124, 0x4224, 0x4324, 0x4424, 0x4524, 0x4624, 0x4724)
(0x4025, 0x4125, 0x4225, 0x4325, 0x4425, 0x4525, 0x4625, 0x4725)

Sn_CR SEND
S0_TX_WR=2048(0x0800)
0x4024 0x4025
0X08 0X00
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Chip Base Address = 0x0000, 512(0x0200) bytes send

0xC000
Socket 7 (2K) | oxss00 4 0x8800
Socket 6 (2K) | oxs000 OXB7EE
Socket 5 (2K) | oxa800 If SO_TX_WRO = Ox8FEE,
/ Real Physical Address is
Socket 4 (2K) 0xA000 0x8000 + (OX8FEE & OxO7FF) =
Socket 3 (2K) 0x9800 Socket 0 Ox87EE
Socket 2 (2K) | ow000 S
Socket 1 2K) | ou8300
Socket 0 (2K) | oxg000 - 0x8000
0x8800
18 bytes v
0x8800 — Ox87EE = Ox12,
18 bytes write
Socket 0 and remain 494 bytes.
And physical Address
changes to 0x8000
0x8000
0x8800
Real Physical Address is
0x8000 + OxO1EE(494) =
OX81EE.
Socket 0 SC_TX_WRO is
OX8FEE + 0x0200 = Ox91EE
Ox81EE )
A
494 bytes |
| ¢ 028000
5
1. Socket n gSn_TX_BASE
gSN_TX_MASK TMSR
2. Sn_TX_WR Sn_TX_MASK “e 7z TX
get_offset
3. get_offset gSn_TX_ BASE
get_start_address
get_start_address (

Socket
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gSn_TX_BASE ) Sn_TX_WR
Sn_CR (Socketn ) SEND
TCP
Sn_RX_RSR (RX ) [R] [0x4026+0x0n00-0x4027+0x0n00] [0x0000]
Socket n-
Sn_RX_RD Sn_RX_WR Sn_CR (Socket n ) RECV

(0x4026, 0x4126, 0x4226, 0x4326, 0x4426, 0x4526,

0x4626, 0x4726) (0x4027, 0x4127, 0x4227, 0x4327, 0x4427, 0x4527, 0x4627,
0x4727)
SO0_RX_RSR, 2048 0x0800
0x4026 0x04027
0x08 0x00
RX
Sn_RX_RD (Socketn RX ) [R/W] [0x4028+0x0Nn00-0x4028+0x0n00]
[0x0000]

(0x4028,
0x4128, 0x4228, 0x4328, 0x4428, 0x4528, 0x4628, 0x4728) (0x4029,
0x4129, 0x4229, 0x4329, 0x4429, 0x4529, 0x4629, 0x4729)

Sn_CR SEND
SO0_RX_RD 2048(0x0800)
0x4028 0x4029
0x08 0x00
1. Socketn (RX) ( gSn_RX_BASE) Socketn RX
( gSn_RX_MASK) RMSR 5.1 psedo
2. Sn_RX_RD gSn_RX_MASK “ 7z (bitwise-AND operation)
Socket ( get_offset)
3. get_offset gSn_RX_BASE (

get_start_address)

Sn_RX_WR (Socket n RX )IRIW][(OXFE402A + 0xn00) — (OXFE402B +
0xn00)][0x0000]

(0x402A, 0x412A, 0x422A, 0x432A, 0x442A, 0x452A, O0x462A, 0x472A)
(0x402B, 0x412B,0x422B, 0x432B, 0x442B, 0x452B, 0x462B, 0x472B)
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S0_RX_WR, 2048(0x0800)
0x402A 0x402B
0X08 0X00

Sn_IMR (Socket n

)[R/W][0x402C+0x0n00][0xFF]

Socket n Sn_IMR Sn_IR
Socket “1- Sn_IR
“1- Sn_IMR Sn_IR “1 IR(n) “1- IMR(n) <1~
W5200 (nINT )
7 6 5 4 3 2 1 0
PRECV PFAIL PNEXT | SEND_OK | TIMEOUT RECV DISCON CON
Bit Symbol Description
, PRECV | Sn_IR(PRECV)
“<<SOCKET =07 <<S0_MR(P3:P0) = SO_MR_PPPoE>”
6 PFAIL Sn_IR(PFAIL)
“<<SOCKET =07 <<S0_MR(P3:P0) = SO_MR_PPPoE>"
: PNEXT Sn_IR(PNEXT)
“«SOCKET = 07> “<S0_MR(P3:P0) = SO_MR_PPPOE””
4 SENDOK | Sn_IR(SENDOK)
3 TIMEOUT | Sn_IR(TIMEOUT)
2 RECV Sn_IR(RECV)
1 DISCON | Sn_IR(DISCON)
0 CON Sn_IR(CON)
Sn_FRAG(Socket n )[R/W][0x402D+0x0n00-0x402E+ 0x0n100][0x4000]
IP IP W5200 IP
Sn_FRAG IP OPEN
Sn_FRAGO = 0x4000
0x402D 0x402E
0x40 0x00
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5
W5200 Internet
5.1
W5200
1. (MR)
2. (IMR)
3. (RTR)
4. (RCR)
SHAR MAC (
MAC ) IEEE MAC MAC
MAC
http://www.ieee.org/,  http://standards.ieee.org/regauth/oui/index.shtml
GAR( )
SUBR( )
SIPR( IP )
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SOCKET
TX/RX

In case of, assign 2KB rx, tx memory per SOCKET

{

gS0_RX_BASE = 0x0000(Chip base address) + OxC000(Internal RX buffer address); // Set
base address of RX memory for SOCKET 0

Sn_RXMEM_SIZE(ch) = (uint8 *) 2; // Assign 2K rx memory per SOCKET
gS0_RX_MASK = 2K — 1; /| OxO7FF, for getting offset address within assigned SOCKET 0
RX memory

gS1_RX_BASE = gS0_RX_BASE + (gSO_RX_MASK + 1);

0S1_RX_MASK = 2K — 1;

gS2_RX_BASE = gS1_RX_BASE + (gS1_RX_MASK + 1);

0S2_RX_MASK = 2K — 1;

gS3_RX_BASE = gS2_RX_BASE + (gS2_RX_MASK + 1);

gS3_RX_MASK = 2K — 1;

gS4_RX_BASE = gS3_RX_BASE + (gS3_RX_MASK + 1);

0S4 RX_MASK = 2K — 1;

gS5_RX_BASE = gS4_RX_BASE + (gS4_RX_MASK + 1);

gS5_RX_MASK = 2K — 1;

gS6_RX_BASE = gS5_RX_BASE + (gS5_RX_MASK + 1);

gS6_RX_MASK = 2K — 1;

gS7_RX_BASE = gS6_RX_BASE + (gS6_RX_MASK + 1);

0S7_RX_MASK = 2K — 1;

gS0_TX_BASE = 0x0000(Chip base address) + 0x8000(InternalTX buffer address); // Set
base address of TX memory for SOCKET 0

Sn_TXMEM_SIZE(ch) = (uint8 *) 2; // Assign 2K rx memory per SOCKET

gS0_TX_MASK = 2K — 1;

/* Same method, set gS1_TX_BASE, gS1_TX_MASK, gS2_TX_BASE, gS2_TX_MASK,
gS3_TX_BASE, gS3 TX_MASK, ¢S4 TX_BASE, gS4 TX_MASK, ¢S5 TX_BASE,
gS5_TX_MASK, gS6_TX_BASE, gS6_tx_MASK, gS7_TX_BASE, gS7_TX_MASK */

}
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Sn_TXMEM_SIZE(ch) = 2K,
Chip base address = 0x0000

0xC000
w0l | o SRS
socket 6 OxB0OOO ggg::::))((:hBAﬁéEK == %))((%(;(:-(l):
RPN =~ o
S BN
P =~ =
ot BRGNS
A BRI
P = o~ =

(a) TX memory

Sn_RXMEM_SIZE(ch) = 2K,
Chip base address = 0x0000

Socket 7 gS7_RX_BASE = OxF800

OxF800 8S7_RX_MASK = OxO7FF
Rt PSR co B
S PR 5 ave i
SR PSR-+ o 3
R PR e B
WAy B s
S B oo
I PO e o it

(b) RX memory
6 Socket n TX/RX

35 2011-11-15



www . bocon . com.cn

010-51663110

52
W5200
SOCKET W5200
521 TCP
TCP TCP
““TCP
SYN
““TCP 77 ““TCP
““TCP 77 “TCP
SERVER CLIENT
OPEN
LN Connect-Request
ESTABLISHED
<: Data Communications >
< Disconnect-Request
Cir
Disconnect-Request >
|
CLOSED
“TCP SERVER™
7TCP

TCP UDP IPRAW

8

““TCP

CLIENT
OPEN
CONNECT

MACRAW

inn
SERVER

Connect-Requesl :>

ESTABLISHED

< Data Communications >

Disconneci-Request

<

Or

[

Disconnect-Request :>

CLOSED

TCP

“TCP CLIENT”
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5.2.1.1 TCP

OPEN
L 4
LISTEN

|—-Nn
L ESTABISHED?

Bocei Receiving
[ 3 ceived DATA, 7 Yes—»| Frocess
Send DATA ¥ Yes—e | Sending Process
; Disconnecting
5 ¢
Mo Received FINT Yes—» Pracai

s

Disconrect 7 e

Ay

No Mo

Timeout ?

Hr

¢

Yes

J

Yes > CLOSE
8 TCP
TCP
W5200 8 (Sn_MR) (Sn_PORT -
“TCP R ) OPEN Sn_SR
SOCK_INIT
“TCP 7 “TCP 7
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{

START:

Sn_MR = 0x01; /I sets TCP mode

Sn_PORTO = source_port; /I sets source port number
Sn_CR = OPEN; /I sets OPEN command

/* wait until Sn_SR is changed to SOCK_INIT */
if (Sn_SR != SOCK_INIT) Sn_CR = CLOSE; goto START;

}

LISTEN TCP

{

[* listen SOCKET */
Sn_CR = LISTEN;
/*wait until  Sn_SR is changed to SOCK_LISTEN */

if (Sn_SR != SOCK_LISTEN) Sn_CR = CLOSE; goto START,;

}

Sn_SR SOCK_LISTEN SYN Sn_SR
SOCK_SYNRECV SYN/ACK
{

if (Sn_IR(CON) ==‘1") Sn_IR(CON) = ‘1"; goto ESTABLISHED stage;
/* In this case, if the interrupt of Socket n-th is activated, interrupt occurs. Refer to IR, IMR Sn_IMR
and Sn_IR. */

{

}

if (Sn_SR == SOCK_ESTABLISHED) goto ESTABLISHED stage;
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TCP

{
if (Sn_IR(RECV) ==‘1") Sn_IR(RECV) = ‘1’; goto Receiving Process stage;
[* In this case, if the interrupt of Socket n-th is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */

}
{
if (Sn_RX_RSRO != 0x0000) goto Receiving Process stage;
}
Sn_IR(RECV) <1
Sn_IR(RECV) <1~ Sn_IR(RECV)
Sn_IR(RECV) Sn_IR(RECV Sn_IR(RECV)
Sn_IR(RECV)
TCP TCP
W5200
W5200
{
[* first, get the received size */
len = Sn_RX_RSR; /l'len is received size

[* calculate offset address */
src_mask = Sn_RX_RD&gSn_RX_MASK; /I src_mask is offset address
[* calculate start address(physical address) */

src_ptr = gSn_RX_ BASE + src_mask; /I src_ptr is physical start address

/* if overflow SOCKET RX memory */

If((src_mask + len) > (gSn_RX_MASK + 1))

{
[* copy upper_size bytes of source_ptr to destination_address */
upper_size = (gSn_RX_MASK + 1) — src_mask;
memcpy(src_ptr,dst_ptr, upper_size);
[* update destination_ptr */
dst_address += upper_size;

[* copy left_size bytes of gSn_RX_BASE to destination_address */
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left_size = len — upper_size;
memcpy(gSn_RX_ BASE,dst_address, left_size);
}

else

{
copy len bytes of source_ptr to destination_address*/
memcpy(src_ptr, dst_ptr, len);

}

/* increase Sn_RX_RD as length of len */

Sn_RX_RD +=len;

* set RECV command */

Sn_CR = RECV;

}
/
SOCKET n
MSS MSS
SEND SEND SEND
SEND
SEND
Sn_TX_TD SEND
SEND
SEND
=10
° SEND
7 SEND Sn_TX_RD SEND Sn_TX_RD
3
° SEND
{
[* first, get the free TX memory size */
FREESIZE:

freesize = Sn_TX FSR;

if (freesize<len) goto FREESIZE; //lenis send size

[* calculate offset address */
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dst_mask= Sn_TX WRO0 &gSn_TX_ MASK; /I dst_mask is offset address

[* calculate start address(physical address) */

dst_ptr = gSn_TX BASE + dst_mask; /I destination_address is physical start address
[* if overflow SOCKETTX memory */

if ((dst_mask + len) > (gSn_TX_MASK + 1))

{
/* copy upper_size bytes of source_addr to destination_address*/
upper_size = (gSn_TX_MASK + 1) — dst_mask;
memcpy(src_addr, dst_ptr, upper_size);
/* update source_addr*/
source_addr += upper_size;
/* copy left_size bytes of source_addr to gSn_TX_BASE */
left_size = len — upper_size;
memecpy(source_addr, gSn_TX_ BASE, left_size);

}

else

{
[* copy len bytes of source_addr to destination_address */
memcpy(source_addr, dst_ptr, len);

}

[* increase Sn_TX_ WR as length of len */
Sn_TX _WRO += send_size;
[* set SEND command */
Sn_CR = SEND;
[* return real packet size */
return (read_ptr_after_send - read_ptr_befor_send)
[* if return value is not equal len (len is send size),

retry send left data without copying data*/

}

FIN FIN

{
if (Sn_IR(DISCON) ==‘1") Sn_IR(DISCON)="1"; goto CLOSED stage;
/* In this case, if the interrupt of Socket n-th is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
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{
if (Sn_SR == SOCK_CLOSE_WAIT) goto CLOSED stage;
}
/
FIN
{

/* set DISCON command */
Sn_CR = DISCON,;

}

DISCON CLOSE

{
if (Sn_IR(DISCON) == ‘1") goto CLOSED stage;
[* In this case, if the interrupt of Socket n-th is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */

}
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
}
(SYN ) (SYN/ACK )
(DATA/ACK ) (FIN ) (FIN/JACK )
TCP “ ”’( RTR RCR ) TCP
(TCP ) Sn_SR SOCK_CLOSED TCP
{

if (Sn_IR(TIMEOUT bit) == ‘1") Sn_IR(TIMEOUT)="1"; goto CLOSED stage;
/* In this case, if the interrupt of Socket n-th is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
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{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;

}

SOCKET TCP

{
[* clear the remained interrupts of Socket n-th*/
Sn_IR = OxFF;
IR(n) =17
* set CLOSE command */
Sn_CR = CLOSE;
}
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5.2.1.2 TCP
““CONNECT”~ ““TCP i ““5.2.1.1 TCP

EE]
¥

CONMNECT

Tes
Recabing
<= [=1,
Na
‘l"a:s-h- Sending Process | |—
No Weaal | ONCMGIg
&
4.5
L .
‘@ No | o

N _Yﬁ- i _ -

9TCP
SYN ““TCP i ““TCP 7?
ARP TCP
{
Sn_DIPRO = server_ip; /* set TCP SERVER IP address*/
Sn_DPORTO = server_port; [* set TCP SERVER listen port number*/
Sn_CR = CONNECT; /* set CONNECT command */
}
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5.2.2 UDP
UDP “ 7 TCP
UDP UDP “ 7z
IP
UDP
. Receiving
' 1o Process
NG
¥
Mo Yos—s»| | Sending Process
Mo
v v
Comghate
| ’(Yﬁ* Sendng? "]
Yes
\I"H'H N'l;J m'.l
( cose ) ﬂ:::EEE;EEE:::} J
10 UDP
5221
UDP
255.255.255.255
A B C A B C A
B C ARP ARP
255.255.255.255 A B C
A B C ARP
IP IP “ i
IP 222.98.173.123 255.255.255.0 P
222.98.173.255
P 222.098.173.123 11011110.01100010.10101101.01111011
000.000.000.255 00000000.00000000.00000000.11111111
IP IP 222.098.173.255 11011110.01100010.10101101.11111111
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UDP W5200 8
UDP UDP (Sn_MR(P3:P0)=UDP)
(Sn_PORT) OPEN OPEN Sn_SR
SOCK_UDP
{
START:
Sn_MR = 0x02; /* sets UDP mode */
Sn_PORTO = source_port; [* sets source port number */
Sn_CR = OPEN; [* sets OPEN command */

[* wait until Sn_SR is changed to SOCK_UDP */
if (Sn_SR != SOCK_UDP) Sn_CR = CLOSE; goto START;

}

UDP TCP
TCP ““5.2.1.1 TCP 7
{

if (Sn_IR(RECV) ==‘1") Sn_IR(RECV) = ‘1’; goto Receiving Process stage;
/* In this case, if the interrupt of Socket n-th is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */

if (Sn_RX_RSRO != 0x0000) goto Receiving Process stage;

RX UDP UDP
PACKET-INFO DATA packet
s Destination Port Byte size of
Destination IP Address number DATA packet Real Data
- 4 Bytes 17 2Bytes | 2Bytes | Size speicified in PACKET-INFO
11 UDP
UDP 8 PACKET-INFO
IP UDP UDP
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UbP ©©255.255.255.2557”

RX

[* calculate offset address */
src_mask = Sn_RX_RD&gSn_RX_MASK; /I src_mask is offset address
[* calculate start address(physical address) */

src_ptr = gSn_RX_BASE + src_mask; /I src_ptr is physical start address

[* read head information (8 bytes) */

header_size = 8;

[* if overflow SOCKET RX memory */

if ((src_mask + header_size) > (gSn_RX_MASK + 1))

{
[* copy upper_size bytes of src_ptr to header_addr*/
upper_size = (gSn_RX_MASK + 1) — src_mask;
memcpy(src_ptr, header, upper_size);
/* update header_addr*/
header_addr += upper_size;
/* copy left_size bytes of gSn_RX_BASE toheader_address */
left_size = header_size — upper_size;
memcpy(gSn_RX_BASE, header, left_size);
/* update src_mask */
src_mask = left_size;

}

else

{
[* copy header_size bytes of get_start_address toheader_address*/
memcpy(src_ptr, header, header_size);
/* update src_mask */
src_mask += header_size;

}

[* update src_ptr */

src_ptr = gSn_RX_BASE + src_mask;

[* save remote peer information & received data size */

peer_ip = header|[0 to 3];
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peer_port = header[4 to 5];

get_size = header[6 to 7];

/* if overflow SOCKET RX memory */
if ((src_mask + get_size) > (gSn_RX_MASK + 1))

{
[* copy upper_size bytes of src_ptr to destination_address*/
upper_size = (gSn_RX_MASK + 1) — src_mask;
memcpy(src_ptr, destination_addr, upper_size);
/* update destination_addr*/
destination_addr += upper_size;
/* copy left_size bytes of gSn_RX_BASE todestination_address */
left_size = get_size — upper_size;
memcpy(gSn_RX_BASE, destination_addr, left_size);

}

else

{
[* copy len bytes of src_ptr todestination_address */
memcpy(src_ptr, destination_addr, get_size);

}

[* increase Sn_RX_RD as length of len+ header_size */
Sn_RX_RD =Sn_RX_RD + header_size + get_size;
[* set RECV command */

Sn_CR = RECV;
}
/
TX MTU MTU
Sn_DIPR “©255.255.255.255”~
{
[* first, get the free TX memory size */
FREESIZE:

freesize = Sn_TX_ FSRO;

if (freesize<len) goto FREESIZE; /l'len is send size

[* Write the value of remote_ip, remote_port to the Socket n-th Destination IP Address
Register(Sn_DIPR), Socket n-th Destination Port Register(Sn_DPORT). */
Sn_DIPRO = remote_ip;
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Sn_DPORTO = remote_port;

[* calculate offset address */
dst_mask = Sn_TX WRO0 &gSn_TX_ MASK; /I dst_mask is offset address
[* calculate start address(physical address) */

dst_ptr = gSn_TX BASE + dst_mask; /I dst_ptr is physical start address

[* if overflow SOCKETTX memory */

if ((dst_mask + len) > (gSn_TX_MASK + 1))

{
[* copy upper_size bytes of source_address to dst_ptr */
upper_size = (gSn_TX_MASK + 1) — dst_mask;

memcpy(src_ptr, destination_addr, upper_size);

/* update source_address*/
source_address += upper_size;
/* copy left_size bytes of source_address to gSn_TX BASE */
left_size = send_size — upper_size;
memcpy(src_ptr, destination_addr, left_size);
else
{
/* copy len bytes of source_address to dst_ptr */
memcpy(src_ptr, destination_addr, len);
}
[* increase Sn_TX_WRO as length of len */
Sn_TX_WRO +=len;
/* set SEND command */

Sn_CR = SEND;
}
/
SEND
UDP
ARP ARP UDP
{

/* check SEND command completion */

while(Sn_IR(SENDOK)=="0") /* wait interrupt of SEND completion */
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[* check ARP+g */
if (Sn_IR(TIMEOUT)=="1") Sn_IR(TIMEOUT)="1"; goto Next stage;
}

Sn_IR(SENDOK) = ‘1’; /* clear previous interrupt of SEND completion */
}

{

If (Sn_CR == 0x00) transmission is completed.

If (Sn_IR(TIMEOUT bit) == ‘1’) goto next stage;

/* In this case, if the interrupt of Socket n-this activated, interrupt occurs. Refer to Interrupt

Register(IR), Interrupt Mask Register (IMR) and Socket n-thinterrupt Register (Sn_IR). */
}

{
[* clear remained interrupts */
Sn_IR = Ox00FF;
IR(n) =17
* set CLOSE command */
Sn_CR = CLOSE;

}
5.2.2.2
A B C
( A B C A IGMP
IP “
»>  cc P > e >
“©01:00:5e:00:00:00”> <<01:00:5e:7f:ff:ff>> IP
D ©€224.0.0.07 ©<239.255.255.2557~
http://www.iana.org/assignments/multicast-addressesU).
6 23 4 IP
IP “€244.1.1.11 *” ““ 01:00:5€:01:01:0b >~
RFC1112 http://www.ietf.org/rfc.html
W5200 IGMP
““JOIN~” ““LEAVE”?
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““REPORT””
W5200  IGMP vl v2 IPRAW
IGMP
W5200 8 Sn_DHARO
Sn_DIPRO 1P Sn_PORTO Sn_DPORTO
Sn_MR P3:P0O UDP Sn_MR MULTI <1~ OPEN
Sn_SR OPEN SOCK_UDP
{
START:

[* set Multicast-Group information */

Sn_DHARO = 0x01; /* set Multicast-Group H/W address(01:00:5e:01:01:0b) */
Sn_DHAR1 = 0x00;

Sn_DHAR2 = Ox5E;

Sn_DHARS3 = 0x01,;

Sn_DHAR4 = 0x01,

Sn_DHARS = 0x0B;

Sn_DIPRO = 211; /* set Multicast-Group IP address(211.1.1.11) */
Sn_DIPR1 =1,

Sn_DIPR2 =1,

Sn_DIRP3 = 11,

Sn_DPORTO = 0x0BBS; [* set Multicast-GroupPort number(3000) */

Sn_PORTO = 0x0BB8; /* set SourcePort number(3000) */
Sn_MR = 0x02 | 0x80; /* set UDP mode & Multicast on Socket n-th Mode Register */

Sn_CR = OPEN; /* set OPEN command */

/* wait until Sn_SR is changed to SOCK_UDP */

if (Sn_SR != SOCK_UDP) Sn_CR = CLOSE; goto START;
}

“€6.2.2.1 77

““6.2.2.1 77
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X SEND

{

[* first, get the free TX memory size */
FREESIZE:
freesize = Sn_TX_ FSR;

if (freesize<len) goto FREESIZE; /l'len is send size

[* calculate offset address */

dst_mask = Sn_TX_WRO0 &gSn_TX_MASK; /I dst_mask is offset address

[* calculate start address(physical address) */

dst_ptr=gSn_TX BASE + dst_mask; /I dst_ptr is physical start address
[* if overflow SOCKETTX memory */

if ((dst_mask + len) > (gSn_TX_MASK + 1))

{
/* copy upper_size bytes of source_addr to destination_address*/
upper_size = (gSn_TX_MASK + 1) — dst_mask;
wizmemcpy((0x000000 + source_addr), (OXFEOO0OO + dst_ptr), upper_size);
[* update source_addr*/
source_addr += upper_size;
/* copy left_size bytes of source_addr to gSn_TX_BASE */
left_size = len — upper_size;
wizmemcpy(source_addr, gSn_TX_BASE, left_size);

}

else

{
[* copy len bytes of source_addr to dst_ptr */
wizmemcpy(source_addr, dst_ptr, len);

}

[* increase Sn_TX_WR as length of len */
Sn_TX_WRO0 +=send_size;

[* set SEND command */

Sn_CR = SEND;

}
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{

[* check SEND command completion */
while(SO_IR(SENDOK)=="0"); /* wait interrupt of SEND completion */

SO_IR(SENDOK) = ‘17; [* clear previous interrupt of SEND completion */
}
/
“<5.2.2.1 7z
5.2.3 IPRAW
IPRAW P TCP UDP IPRAW IP
ICMP 0x01 IGMP  0x02 ICMP < PING ~ IGMP v1/v2
W7100A SOCKET n IPRAW
IPRAW IPRAW IP IANA

http://www.iana.org/assignments/protocol-numbers

Sn_PROTO W5200 IPRAW TCP 0x06
UDP O0Ox11 IPRAW ICMP
IGMP
R Racaiving
NG
¥
No “Yes—p | Sending Process

Comgshele
Sending?

Y S

’*E

Yes
Yos Mo No
([ cose ) L @ J
12 IPRAW
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OPEN Sn_SR

Sn_MR P3:P0O

SOCK_IPRAW

IPRAW OPEN

{
START:

/* sets Protocol number */

[* The protocol number is used in Protocol Field of IP Header. */

Sn_PROTO = protocol_num;

[* sets IP raw mode */
Sn_MR = 0x03;

/* sets OPEN command */

Sn_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_IPRAW */

if (Sn_SR != SOCK_IPRAW) Sn_CR = CLOSE; goto START;

}
““5.2.2.1 i
RX IPRAW IPRAW
PACKET-INFO DATA packet
Destination IP Address gﬁiiigt Real Data
-t - -t -
4 Bytes 2 Bytes Size speicified in PACKET-INFO
13 IPRAW
IPRAW 6 IP
IPRAW UDP IPRAW
“<5.2.2.1 i
RX
/
TX MTU IPRAW
UDP “<5.2.2.1 7z
/
UDP ““5.2.2 UDP~”
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uUbP “<5.

5.2.4 MACRAW

2.2 UDP*~

MACRAW MAC
MACRAW 0 MACRAW 1-7
“ TCPIP 7 NIC 1-7
“ TCPIP 7z W7100A “ TCPIP e TCPIP
7 “ TCPIP 7 8
“ TCPIP i MACRAW “ TCPIP i
8 MACRAW 1-7
MACRAW MACRAW “
TCPIP > MACRAW 6
6 2 MAC
+— Yos—p RAGIY
Process
Mo
Mo Yos— | Sending Process
No i
Mo
Complate
@ e Sending? :
Ylléi.:
W
14 MACRAW
SOCKETO SO MR P3:P0O MACRAW ““OPEN~~
““OPEN~” Sn_SR ““SOCK_MACRAW?~?
IP IP ““MACRAW?”?
{
START:
/* sets MAC raw mode */
SO0_MR = 0x04;
55 2011-11-15
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* sets OPEN command */
SO0_CR = OPEN;
/* wait until Sn_SR is changed to SOCK_MACRAW */
if (Sn_SR = SOCK_MACRAW) SO_CR = CLOSE; goto START;

010-51663110

“©5.2.2.1 77
RX MACRAW MACRAW

PACKET-INFO DATA packet CRC

Byte size of Real Data Cyclic Redundancy

DATApacket | Pmpmmwe | Smewe b e Check

- 2 Bytes gh Size speicified in PACKET-INFO " 4 Bytes g
15 IPRAW
MACRAW 4 CRC
6 MAC 6 MAC 2 “
46~1500 “ i ARP IP

http://www.iana.org/assignments/ethernet-numbers

[* calculate offset address */
src_mask = Sn_RX_RD&gSn_RX_ MASK; I/l src_mask is offset address
[* calculate start address(physical address) */
src_ptr = gSn_RX_BASE + src_mask; Il src_ptr is physical start address
/* get the received size */
len = get Byte Size Of Data_packet // get Byte size of DATA packet from Packet-INFO
[* if overflow SOCKET RX memory */
If((src_mask + len) > (gSn_RX_MASK + 1))
{
[* copy upper_size bytes of get_start_address to destination_address */
upper_size = (gSn_RX_MASK + 1) — src_mask;
memcpy(src_ptr, dst_addr, upper_size);
[* update destination_address */
dst_addr += upper_size;

[* copy left_size bytes of gSn_RX_BASE to destination_address */

56
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left_size = len — upper_size;
memcpy(src_ptr, dst_addr, left_size);
}
else
{
[* copy len bytes of src_ptr to destination_address */
memcpy(src_ptr, dst_addr, len);
}
[* increase Sn_RX_RD as length of len */
Sn_RX_RD +=len;
[* extract 4 bytes CRC from internal RX memory and then ignore it */
memcpy(src_ptr, dst_addr, len);
[* set RECV command */

Sn_CR = RECV;

}
RX MACRAW RX
MACRAW RX
MACRAW
. RX
SO MR MF <1~
{
START:
/* sets MAC raw mode with enabling MAC filter */
SO0_MR = 0x44;
* sets OPEN command */
SO0_CR = OPEN;
/* wait until Sn_SR is changed to SOCK_MACRAW */
if (Sn_SR != SOCK_MACRAW) SO_CR = CLOSE; goto START,;
}
RX 1528 - ““INFO(2)+ DATA packet(8)
+ CRC(4)>”
MACRAW
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{

/* check the free size of internal RX memory */
if((Sn_RXMEM_SIZE(0) * 1024) - Sn_RX_RSRO0(0) < 1528)
{
recved_size = Sn_RX_RSRO0(0); [* backup Sn_RX_RSR */
Sn_CRO = CLOSE; I* SOCKET Closed */
while(Sn_SR = SOCK_CLOSED); [* wait until SOCKET is closed */
[* process all data remained in internal RX memory */
while(recved_size> 0)
{/* calculate offset address */
src_mask = Sn_RX_RD&gSn_RX_MASK; // src_mask is offset address
[* calculate start address(physical address) */
src_ptr = gSn_RX_BASE + src_mask; // src_ptr is physical start address
[* if overflow SOCKET RX memory */
If((src_mask + len) > (gSn_RX_MASK + 1))
{
* copy upper_size bytes of get_start_address to destination_address */
upper_size = (gSn_RX_MASK + 1) — src_mask;
memcpy(src_ptr, dst_addr, upper_size);
[* update destination_address */
dst_address += upper_size;
[* copy left_size bytes of gSn_RX_BASE to destination_address */
left_size = len — upper_size;
memcpy(src_ptr, dst_addr, left_size);
}
else
{ /* copy len bytes of src_ptr to destination_address */

memcpy(src_ptr, dst_addr, len);

}

[* increase Sn_RX_RD as length of len */
Sn_RX_RD +=len;
[* extract 4 bytes CRC from internal RX memory and then ignore it */
memcpy(src_ptr, dst_addr, len);
[* calculate the size of remained data in internal RX memory*/
recved_size = recved_size — 2 —len — 4;
}
[* Reopen the SOCKET */
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/* sets MAC raw mode with enabling MAC filter */
SO0_MR = 0x44; [* or SO_MR = 0x04 */
* sets OPEN command */
S0_CR = OPEN;
/* wait until Sn_SR is changed to SOCK_MACRAW */
while (Sn_SR = SOCK_MACRAW);
}
else /* process normally the DATA packet from internal RX memory */

{/* This block is same as the code of “Receiving process” stage*/

}

}

/

TX MTU
MACRAW 60 “0~
{
[* first, get the free TX memory size */

FREESIZE:

freesize = SO_TX FSR;

if (freesize<send_size) goto FREESIZE;

[* calculate offset address */

dst_mask = Sn_TX WRO0 &gSn_TX_ MASK; /I dst_mask is offset address
/* calculate start address(physical address) */

dst_ptr =gSn_TX BASE + dst_mask; /I dst_ptr is physical start address

[* if overflow SOCKETTX memory */

if ((dst_mask + len) > (gSn_TX_MASK + 1))

{I* copy upper_size bytes of source_addr to destination_address*/
upper_size = (gSn_TX_MASK + 1) — dst_mask;
memcpy(src_ptr, dst_addr,upper_size);

[* update source_addr*/

source_addr += upper_size;

[* copy left_size bytes of source_addr to gSn_TX_BASE */
left_size = len — upper_size;

memcpy(src_ptr, dst_addr,left_size);

}

else
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{I* copy len bytes of source_addr to destination_address*/
memcpy(src_ptr, dst_addr, len);
}
/* increase Sn_TX_ WR as length of len */

Sn_TX WR +=send_size;

[* set SEND command */
S0 _CR = SEND;

{

/* check SEND command completion */
while(SO0_IR(SENDOK)=='0"); /* wait interrupt of SEND completion */
SO0_IR(SENDOK) = ‘17; [* clear previous interrupt of SEND completion */

}

“€6.2.2.1 77
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6
W5200  SPI MCU
6.1 SPI
SPI 4 nSCS, SCLK, MOSI MISO
SPI Master SPI Slave
VCC
External W5200
MCU (Hardwired TCP/IPCore)
M3
SPI1_NSS | ——»{ /SCS
SPI1_SCK | ——»| SCLK
SPI1_MOSI | +——— MOSI
SPI1_MISO | {&——— MISO
16 W5200 SPI
6.2
SPI W5200 SPI SPI
4 W5200 nSCS SCLK  MoOSI
MISO
SPI 4 SCLK SCLK
SPI W5200  SPI 0 3
0 3 SPI 0 3 SCLK
6.3 SPI
[ SPI /
[ nSCS
[ SPDR
[ SPDR
[ SPDR
[ | nSCS
|
[ nSCS
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0 IIIII|1IIIII 2

| | | |
Address

[ T T T T T T P T T T T T 1

OP Code (1bit) + data length n (16bit)

data1 T
[T I T I T T P T T ITTIITI]=
. (o8
: )
N N N O O 4
data n-1 ¢
gi [OT1T2T3]4T5Tel7] T T T T T71
Byte Byte
17 W5200 SPI
I
nsCcs |
[ {—
ﬂ':'EEi__| 6 1 2 3 4 5 & 7 B % 10 11 12 13 14 15
CLK I
5 MODED | -
58 Address. L5 Addrass

G s 0.00,000.000.0000000%
w0 T2\ KRR KR RIKIX KR~

(a) Address Sequence

nscs
—it i
MODE3 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3f

SCLE #ooen I
_|

[=
5B Data Length 158 Data Length

oS BGEGDGQGEG‘BGQ
Mo A—OO{WOOWWWW*F

{b) OP/Data Length Sequence

18 /
< - 20 < - nSCS MOSI
W5200 MISO /
19 “ e "> OP=0 oP=1
W5200 SPI < - < - < -
4 16 0x0 15 < -
- - 1 - - - -
nSCS MISO MISO
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nscs :

. 1}
MODEZ | g 1 2 12 13 14 15 17 18 19 28 29 30 31 32 33 34 35 36 37 38 39
SCLK wopep ||
16-hit Address 0P ! Data Length (1bit/15bit) e E-Dit Dt

MOSI ——| ﬁ—@“" :0.0.0.0.0.008 2.0.00000 0=
w%ﬁ%ﬁﬂﬂﬂﬁﬂﬁ%@%%%+%%%%%%%%%%%%

nsCs

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

SCLK =

it Datad

I
I
|
I
I
I
I
I

MHFOGGGGQD0@@669500@0@99500 f
miso — ’1’1’1’ '.A. ’A’L’A’A‘;’L’L’A’A‘ ’A‘L‘fi’ ‘A’l‘i‘j’.&‘&‘l’j’i’ ‘;’;‘.’1’ ’A’L’A’ ’.L’A"A‘A’A‘A’L"A’A. Ir:;e:la nce

II

19

/* Pseudo Code for Read data of 8bit per packet */
#define data_read_command0x00

uintl6 addr; /I Address : 16bits

int16 data_len; // Datalength :15bits

uint8 data_buf[];// Array for data

SpiSendData(); // Send data from MCU to W5200
SpiRecvData();  //Receive data from W5200 to MCU

{
ISR_DISABLE();// Interrupt Service Routine disable

CSoff();// CS=0, SPI start

/ISpiSendData
SpiSendData(((addr+idx) & OxFF00) >> 8);//Address byte 1
SpiSendData((addr+idx) & Ox00FF); /[Address byte 2

/I Data write command + Data length upper 7bits
SpiSendData((data_read_command| ((data_len& 0x7F00) >> 8)));
/l Data length bottom 8bits

SpiSendData((data_len& 0x00FF));

/IRead data:On data_len> 1, Burst Read Processing Mode.
for(intidx = O; idx<data_len; idx++)

{
SpiSendData(0);// Dummy data
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data_buf[idx] = SpiRecvData(idx);//Read data
}
CSon();// CS=1, SPI end
ISR_ENABLE();// Interrupt Service Routine disable

}
-z 21 -z nSCS MOS
W5200 SPI - 7 - - 7
4 16 0x0 15 - 7
- Ed 1 - 4 - Ed
nSCS MOSI MOSI
|
nscs :
QﬂEli_J_ 0 1 2 12 13 14 15 17 18 19 ) 28 29 30 31 32 33 34 35 36 37 38 39
SCLK wopep 11

| 16-bit Address QP / Data Length {1bit/15bi) 8-bit Datal

ost — ) D-HEEX XD EXHE AHEX DO RRKXXXKAL)
wiso N AR FRR R K KRR RO RRRX I EX XN

nscs

40 41 47 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 &1 62 63

SCLK gy

&-bit Datal. =|= bit Data =|= 8-hit Datad ',-.l

o XX R KX KX XXX KX KR KKK XX KX R XX K XX XX K-+ —
Y0610 0,0/0.0,0,0.0,0,0,0,0,0.0,0/0,0,0,000 W=

20

/* Pseudo Code for Write data of 8bit per packet */
#define data_write_command0x80

uintl6 addr; // Address : 16bits

int16 data_len; /I Datalength :15bits

uint8 data_buff];// Array for data

{
SpiSendData(); //Send data from MCU to W5200

ISR_DISABLEY();// Interrupt Service Routine disable
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CSoff();// CS=0, SPI start

SpiSendData(((addr+idx) & OxFF00) >> 8);//Address byte 1
SpiSendData((addr+idx) & OxO0FF);//Address byte 2

/I Data write command + Data length upper 7bits
SpiSendData((data_write_command | ((data_len& 0x7F00) >> 8)));
/I Data length bottom 8bits

SpiSendData((data_len& 0x00FF));

/IWrite data: On data_len> 1, Burst Write Processing Mode.
for(intidx = O; idx<data_len; idx++)
SpiSendData(data_buf[idx]);

CSon();// CS=1, SPI end
IINCHIP_ISR_ENABLE();// Interrupt Service Routine disable

}
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7
7.1
Vb -0.5t0 3.63 V
Vin -0.5t0 5.5 (5V tolerant) \Y
Iin 15 mA
Top -40 to 85 °C
Tste -55t0 125 °C
7.2
VDD -55°C 125°C 2.97 3.63 |V
VIH 2.0 55 \
VIL -03 0.8 \%
VOH IOH =4 ~8 mA 2.4 \
VOL IOL =4 ~8mA 0.4 \Y
1 VIN = VDD +5 pA
7.3 (Vce= 3.3V 25°C)
100M - 160 175 mA
10M - 110 125 mA
- 125 140 mA
100M - 160 175 mA
10M - 110 125 mA
- 2 4 mA
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7.4
7.4.1
nRST _\_/
— T §
PLOCK | [
(Internal) T ;
21
Max
TRC 2us -
TPL nRST PLOCK 150 ms
7.4.2
25 MHz
(25 ) +30 ppm
7pF Max
59.12uW/MHz
27pF
(25 ) +3ppm / year Max
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7.4.3 SPI
L T
Vi —— —
n5CS Vi \ / _
i( Tess }:L i TesH j
V|H [} | i
SCLK KT |
IL ‘
y I
H 1 1 ‘ T T
Mos! U Y
IL ‘ | :
i T RITRIR !
| : oV : | : DHE: ‘E CHZ
Vou -—-75-5---- |
HI-Z %( X HI-Z
MISO S ——
22 SPI
Fsck SCK Clock Frequency 80 MHz
Twn SCK High Time 6 ns
TwL SCK Low Time 6 ns
Tes nSCS High Time 5 ns
Tess nSCS Hold Time 5 - ns
TesH nSCS Hold Time 5 ns
Tos Data In Setup Time 3 ns
Ton Data In Hold Time 3 ns
Tov Output Valid Time 5 ns
Ton Output Hold Time 0 ns
Tchz nSCS High to Output Hi-Z 5 ns
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7.4.4
Parameter Transmit End Receive End
Turn Ratio 11 11
Inductance 350 uH 350 uH
PHY-side R.145-side PHY-side R.145-side
TD+ : TX+ TD+ L] TX+
TCT “E L“=“J ”ECMT TcT ﬁ & =
TD- : (] TX- TD- ”—JTHI—————————TK-
11 1:1 s
RD+ RX+ RD+ R+
o= g i
RD- er RX- RD- ‘—r-n]—R}':—
RCT i i CMT

Asymmetric Transformer

PHY

23
MDI/MDIX

Symmetric Transformer
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8 IR Reflow Temperature Profile (Lead-Free)

Moisture Sensitivity Level : 3

Dry Pack Required: Yes

Average Ramp-Up Rate 3° C/second max.
(TSmax to Tp)
Preheat
— Temperature Min (TSpin) 150 °C
— Temperature Max (TSmax) 200 °C
— Time (tSmin 10 tSmax) 60-120 seconds

Time maintained above:

— Temperature (TL) 217 °C

— Time (tL) 60-150 seconds
Peak/Classification Temperature (Tp) 265 + 0/-5°C
Time within 5 °C of actual Peak Temperature (tp) 30 seconds
Ramp-Down Rate 6 °C/second max.
Time 25 °C to Peak Temperature 8 minutes max.

tp > —
TpF — Critical Zone
T toTp
o It
L 5
=]
el
R SRS Au———
o
o
£ ..
2 ts —
Preheat
) t 25°C to Peak >

Time —=>

IFC-020c-5-1

Figure 24 IR Reflow Temperature

70 2011-11-15



www . bocon . com.cn 010-51663110

9 Package Descriptions

TOP VIEW
B 5 Jaaa[C[A]
D1
|aaa|C
MILLIMETER INCH
SIMBOL
L MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
Ll
A - - 1090 - - 10.035
*¢>- A1 |0.00 | 0.01 | 0.05 | 0.00 [0.0004 0.02
A2 - |oe65(0.70| - |0.26 |0.028
™ bbb|C(B
i A3 0.20 REF. 0.008 REF.
[ ]obb[e[A B 0.20 | 0.25 | 0.32 {0.008[0.010[0.013
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Figure 25 Package Dimensions

Note:
All dimensions are in millimeters.
Die thickness allowable is 0.0304 mm MAXMUM (0.012 Inches MAXIMUM)

Dimension & tolerances conform to same Y14.5M. -1994.,

© N o u

Dimension applies to plated terminal and is measured between 0.20 and 0.25mm from
terminal tip.
9. The pin #1 identifier must be placed on the top surface of the package by using

indentation mark or other feature of package body.
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10. Exact shape and size of this feature is optional.

11. Package warpage max 0.08 mm.

12. Applied for exposed pad and terminals. Exclude embedding part of exposed pad from
measuring

13. Applied only to terminals

14. Package corners unless otherwise specified are R0.175+/- 0.025mm

Version Date Descriptions

Ver.1.0 Mar2011 Released with W5200 Launching

Ver. 1.1 13MAR201 Changed IMR address (0x16 to 0x36) (P.14, P.18)
1 Changed IMR2 address (0x36 to 0x16) (P.14, P.22)

Ver.1.2 22APR201 Fixed the description of RSV at 1.3 Miscellaneous Signals (P.10)
1 Fixed the values of typical at 7.3 power dissipation (P.77)

Added the values of maximum at 7.3 power dissipation (P.77)
Fixed the description of RSV at 1.3 Miscellaneous Signals

(removed PIN 31, P.10)

Ver. 1.21 2AUG2011 Fixed the description of READ processing at 6.3 Processing of

using general SPI Master device (P.73)
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