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Features

- Support Hardwired TCP/IP Protocols : TCP, UDP, ICMP, IPv4 ARP, IGMP, PPPoE

— Supports 8 independent sockets simultaneously

- Very small 48 Pin QFN Package

- Support Power down mode

- Support Wake on LAN

— Support High Speed Serial Peripheral Interface(SPI MODE 0, 3)

- Internal 32Kbytes Memory for Tx/Rx Buffers

- 10BaseT/100BaseTX Ethernet PHY embedded

- Support Auto Negotiation (Full and half duplex, 10 and 100-based )

- Support Auto MDI/MDIX

— Support ADSL connection (with support PPPoE Protocol with PAP/CHAP Authentication
mode)

- Not support IP Fragmentation

- 3.3V operation with 5V /0 signal tolerance

- Lead-Free Package

— Multi-function LED outputs (Full/Half duplex, Link, Speed)
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Target Applications

W52002 Ci2ut 22 Embedded applicationOf X 3tas}Ct.

Home Network Devices: Set-Top Boxes, PVRs, Digital Media Adapters

Serial-to-Ethernet: Access Controls, LED displays, Wireless AP relays, etc.

Parallel-to-Ethernet: POS / Mini Printers, Copiers
USB-to-Ethernet: Storage Devices, Network Printers
GPIO-to-Ethernet: Home Network Sensors

Security Systems: DVRs, Network Cameras, Kiosks
Factory and Building Automations

Medical Monitoring Equipments

Embedded Servers

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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1 Pin Assignment

RSV
RSV
RSV
nINT
nSCS
SCLK
MOSI
MISO
PWDN
nRST
VCC3V3
GND

2 g
523238323538
GNDA
VCC3VIA
GNDA
RXIN
RXIP
w5200 on
TXON
TXOP
XTALVDD
VCC3ViIA
POWERQUT
GNDA
%993325258853%
88 3 o O
=2 = ¢
£ 35

Figure 1 Pin Description W5200

1.1 MCU Interface Signals

Symbol Type Pin No Description
nRST [ 46 RESET ( Active LOW )
activeZ} Low®l W52002 #%|7|3} 8}7| 2|3t mO|Ct.
RESET Signal2 low O|Z Z|A 2usO|& SQX|8OF SF1, High
de-assert 0|2 L{E PLLO| ot™3t & 7K Z2A150msE &
X|8HOF BtC}.
“7 Electrical Specification” &=
nSCS [ 41 SPI SLAVE SELECT ( Active LOW )
SPI interfaceOf|A{ SPI Slave®l W52002 XMEHE [ AL
stk
nINT 0 40 INTERRUPT (Active LOW )
W52009| Interrupt Sources?} 23l & AL LowZ E|O
Ct2dr &2 420 MO socket connecting,
disconnecting, data receiving timeout, and WOL (Wake

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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on LAN). Interrupt= IR(Interrupt Register)0| ClearZ I[Ij
High assert7f =ICt.

SCLK I 42 SPI CLOCK
SPI interface®j| A] SPI Clock signal2 A}-&GHCt.
MOSI I 43 SPI MASTER OUT SLAVE IN
SPI interface0f| Ao SPI MOSIZ AL 3tLC}.
MISO o 44 SPI MASTER IN SLAVE OUT
SPl interface0{| Ao SPI MISOZ A& 3tLC}.
PWDN I 45 POWER DOWN ( Active HIGH )

0| T2 W52002| Power downS MAst=0| AL&3HC}.
Low: Normal Mode 23}

High: Power Down Mode &4 3}

1.2 1.2 PHY Signals

Symbol Type Pin No Description
RXIP I 20 RXIP/RXIN Signal Pair
RXIN/RXIP differential signal, =4I A|0 differential G|O|
RXIN ! 21 E{ = RXIN/RXIP differential signal 2 E3| £=4I=IC}.
TXOP o 17 TXOP/TXON Signal Pair
TON 0 18 TXON/TXOP differential signal, &= A|0f differential O
O|E{= TXON/TXOP differential signal 8 Edl| ™M&=IC}.
BIAS o 12 BIAS Register
28.7k0+1% MotE2 E8| O22E0 A =ICt.
“Reference schematic” Zt1.
ANE I 29 Auto Negotiation Mode Enable
Auto Negotiation Mode?2| Enable/DisableS $tLC}.
Low: Auto Negotiation Mode H|Z M3}
High: Auto Negotiation Mode &M 3}
DUP I 30 Full Duplex Mode Enable
Full Duplex Mode2| Enable/DisableE A7 3StCt
Low: Half Duplex Mode &3}
High: Full Duplex Mode 23}
0| &2 RESET periods9t 23} =L},
SPD I 31 Speed Mode

Speed ModeE£ 100M/10MZE A ™HSHCt.
Low: 10M Speed Mode =43}
High: 100M Speed Mode ZH/d35}

O T2 RESET periodEQt 243} ElCh.

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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1.3 Miscellaneous Signals

Symbol Type Pin No Description
nNFDXLED/M2 I , W5200 MODE SELECT
nSPDLED/M1 4, Normal mode : 111
nLINKLED/MO 5 CtE2 modese internal test modeZ A QICtH,
0| T2 RESET periods 3t ZA3} =IC}
M3 ! 6 O T Al pull-upsfof .
RSV 7,32,33,34,35,36 | Reserved Pin

,37,38,39

T2 HEEA] pull-updl{OFSiCt. 78 0|2

o WEL HtEA| pull-down E= HX|E 8

® Notes: Pull-Up/Down register = 40KQ to 100KQ. Typical values are 75KQ.

1.4 Power Supply Signals

Symbol Type Pin No Description
VCC3V3A Power | 11, 15, 23 3.3V power supply for Analog part
VCC3V3 Power | 27, 47 3.3V power supply for Digital part
VCC1V8 Power | 8, 25 1.8V power supply for Digital part
GNDA Ground | 13, 19, 22, | Analog ground
24
GND Ground | 9, 10, 26, Digital ground
28, 48
1V80 0] 14 1.8V regulator output voltage
Core operation ™0t LHE regulatord 9|3}
1.8V/200mA M &S BtE (VCC1A8, VCC1V8)
£ ZI4Z QFYAIZ|7| Y8 1V8OIZF GNDALO]
0f tantalum capacitor& Zst0 1 ZFIL} noise
decouplingS 2|8}l 0.1uF capacitor& HZASICt.
<Notice> 1V802 W5200 MRS ZQt AtEsI1 C}
E devicet= AHAZAGIK| QU=Ct.
XTALVDD I 16 10.1uF capacitorE 12t EQF HZASICt.

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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WS5200_1VED WS5200_1V8_OUT W5200_3v3D VDD_3v3D
B2 -[ FB1
{FERR_} [FERR_}
. = HH-1M1608-121JT i 3 8 HH-1M1608-121JT
of O o W5200_3V3A
FB3
:‘: {FERR }
s 2 = o = v HH-1M1608-121JT
o o - S o O © i
D E “_‘ —
- - = s
Figure 2 Power Design
HEAQ FEE et HYAZOIL).
1. RXIP/RXIN signal pair(RX)2| ZO0|E 7ts3%t &4 3iCt.
2. TXOP/TXON signal pair(TX) 2| ZO|E 7}s3t ZH St}
3. RXIPQ} RXIN signal2 %|CHst 7F2 A QIX|A|ZICH
4. TXOP2} TXON signal2 =*|CHSE Z}ZAH RIX|A|ZICE.
5. RXQ} TX signal pair= bias resistorL} crystal Z2 noisy signalsit= Z|CHSt HE| EHO

AEE st

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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1.5 Clock Signals

Symbol Type Pin No Description
Xl I 1 25MHz crystal input/output
. o .
X0 o 5 clock input/output, 25MHz Crystal 22 Oscillator
£ ¢Zott.
XTAL_OUT XTAL_IN
) R16 M L
Y2
25MHz / SX-32
1 ,|:|, 3
1 |
Y] i
__024 __023
__18pF __18pF
Figure 3 Crystal Reference Schematic
1.6 LED Signals
Symbol Type Pin No | Description
nNFDXLED/M2 0 3 Full Duplex/Collision LED
Low: Full-duplex
High: Half-duplex.
nSPDLED/M1 0o 4 Link speed LED
Low: 100Mbps
High: 10Mbps
nLINKLED/MO 0 5 Link LED

Low: Link (10/100M)
High: Un-Link

blink: TX or RX state on Link

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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2 Memory Map

W52002 of2f 12X = Common register?t SOCKET register, TX memory, RX memory2| =g}

o2 YL UL
0x0000

0x0036
0x0037

Ox03FF
0x4000

Ox47FF
0x4800

Ox7FFF
0x8000

OXBFFF
0xC000

OXFFFF

Common Registers

Socket Registers

TX Memory

RX Memory

W5200 Memory Map

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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3 W5200 Registers
3.1 common registers
Address | Register Address | Register
0x0000 Mode (MR) Authentication Type in PPPoE
Gateway Address 0x001C | (PATRO)
0x0001 (GARO) 0x001D | (PATR1)
0x0002 (GAR1) Authentication Algorithm in
0x0003 | (GAR2) PPPoE
0x0004 | (GAR3) 0x001E | (PPPALGO)
Subnet Mask Address 0x001F | Chip version(VERSIONR)
0x0005 | (SUBRO) 0x0020
0x0006 (SUBR1) ~ Reserved
0x0007 | (SUBR2) 0x0027
0x0008 (SUBR3) PPP LCP RequestTimer
Source Hardware Address 0x0028 | (PTIMER)
0x0009 | (SHARO) PPP LCP Magic number
0x000A | (SHART1) 0x0029 | (PMAGIC)
0x000B (SHAR2) Reserved
0x000C | (SHAR3) 0x002A
0x000D | (SHARA4) ~
O0x000E | (SHAR5) 0x002F
Source IP Address Interrupt Low Level Timer
0x000F | (SIPRO) 0x0030 | (INTLEVELO)
0x0010 | (SIPR1) 0x0031 | (INTLEVELT)
0x0011 (SIPR2) Reserved
0x0012 | (SIPR3) 0x0032
0x0013 Reserved =
0x0014 0x0033
0x0015 Interrupt (IR) 0x0034 | Socket Interrupt (IR2)
0x0016 Socket Interrupt Mask (IMR2) 0x0035 | PHY Status(PSTATUS)
Retry Time 0x0036 | Interrupt Mask (IMR)
0x0017 | (RTRO)
0x0018 | (RTR1)
0x0019 Retry Count (RCR)
0x001A | Reserved
0x001B

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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3.2 Socket registers

Note: n is socket number (0, 1, 2, 3,4, 5,6,7)

Address Register Address | Register
0x4n00 Socket n Mode (Sn_MR) Receive Memory Size
0x4n01 Socket n Command (Sn_CR) 0x4n1E | (Sn_RXMEM_SIZE)
0x4n02 Socket n Interrupt (Sn_IR) Transmit Memory Size
0x4n03 Socket n Status (Sn_SR) 0x4n1F | (Sn_TXMEM_SIZE)
Socket n Source Port Socket 0 TX Free Size
0x4n04 (SN_PORTO) 0x4n20 | (Sn_TX_FSRO)
0x4n05 (SN_PORT1) 0x4n21 | (SN_TX_FSR1)
Socket n Destination Hardware Socket 0 TX Read Pointer
0x4n06 Address 0x4n22 | (Sn_TX_RDO)
0x4n07 (Sn_DHARO) 0x4n23 | (Sn_TX_RD1)
0x4n08 (Sn_DHART1) Socket 0 TX Write Pointer
0x4n09 (Sn_DHAR?2) 0x4n24 | (SNn_TX_WRO0)
0x4n0A (Sn_DHAR3) 0x4n25 | (SNn_TX_WR1)
0x4n0B (Sn_DHAR4) Socket 0 RX Received Size
(Sn_DHAR5) 0x4n26 | (Sn_RX_RSRO)
Socket 0 Destination IP Address 0x4n27 | (Sn_RX_RSR1)
0x4n0C (Sn_DIPRO) Socket 0 RX Read Pointer
0x4n0D (Sn_DIPR1) 0x4n28 | (Sn_RX_RDO)
0x4n0E (Sn_DIPR2) 0x4n29 | (Sn_RX_RD1)
0x4nOF (Sn_DIPR3) Socket 0 RX Write Pointer
Socket 0 Destination Port 0x4n2A | (Sn_RX_WRO0)
0x4n10 (Sn_DPORTO) 0x4n2B | (SNn_RX_WR1)
0x4n11 (Sn_DPORT1) Socket Interrupt Mask
Socket 0 Maximum Segment Size 0x4n2C | (Sn_IMR)
0x4n12 (Sn_MSSRO0) Fragment Offset in IP header
0x4n13 (SN_MSSR1) 0x4n2D | (Sn_FRAGO)
Socket 0 Protocol in IP Raw mode 0x4n2E | (Sn_FRAGH1)
0x4n14 (Sn_PROTO) 0x4n30 | Reserved
0x4n15 Socket n IP TOS (Sn_TOS) -
0x4n16 Socket n IP TTL (Sn_TTL) O0x4nFF
0x4n17
= Reserved
0x4n1D

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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4 Register Descriptions

4.1 Common Registers

MR (Mode Register) [R/W] [0x0000] [0x00]

MR2 S/W reset, ping block mode, PPPoE mode0f| At£E=IC}.

7 6 5 4 3 2 1 0
RST PB PPPoE
Bit | Symbol Description
S/W Reset
7 RST 0| Bit7[ ‘1?1 AL LHE register= ZX7|3} I resetz20| X5 =2
clear E=IC}.

6 Reserved | Reserved

5 Reserved | Reserved

Ping Block Mode
0 : Disable Ping block

4 PB
1 : Enable Ping block
otof ‘1’2 A & 4% PingrequestOf CHot responseE SHA| @i=Ct.
PPPoE Mode
0 : DisablePPPoE mode
1 : EnablePPPoE mode
3 PPPoE

AFXE7} router@t Z+2 FH| Q10| ADSLES ARRSIIAL SICHH, O] BitZ
‘' 2 4HSI0] ADSL ME{O| HZSICH ALAISH AFEH2 ‘How to connect

ADSL’ 2ME ZEtslC,

2 Reserved | Reserved

1 Reserved | Reserved

0 Reserved | Reserved

GAR (Gateway IP Address Register) [R/W] [0x0001 - 0x0004] [0x00]
GARZ default gateway address& A™gt [ AF2SICE.
Ex) In case of “192.168.0.1”
0x0001 0x0002 0x0003 0x0004
192 (0xCO) 168 (0xA8) 0 (0x00) 1 (0x01)

SUBR (Subnet Mask Register) [R/W] [0x0005 - 0x0008] [0x00]
SUBR2 subnet Mask addressE M™% [ AtE3tCY.

Ex) In case of “255.255.255.0”

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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0x0005 0x0006 0x0007 0x0008
255 (OXFF) 255 (OXFF) 255 (OXFF) 0 (0x00)

SHAR (Source Hardware Address Register) [R/W] [0x0009 - 0xO00E] [0x00]

SHARZ Source Hardware address& A7dgt [ AR SHCE.

Ex) In case of “00.08.DC.01.02.03”
0x0009 0x000A 0x000B 0x000C 0x000D 0x000E
0x00 0x08 0xDC 0x01 0x02 0x03

SIPR (Source IP Address Register) [R/W] [0x000F - 0x0012] [0x00]

SIPR2 Source IP address& A% [ AL23ECT.

Ex) In case of “192.168.0.2”
0x000F 0x0010 0x0011 0x0012
192 (0xCO0) 168 (0xA8) 0 (0x00) 2 (0x02)

IR (Interrupt Register) [R] [0x0015] [0x00]

IR Interrupt HMOEE mCHSL7| | Host processord MCUO|A] access®tCt. IR Bit7}f setk|™ Of
nINT AMSE= low ME| assertedt|l IRQ| R E BitSE cleardstX| %= O|A high&lEjZ HHSIX| Q=C}.
IR MCUO]| InterruptAlS 2 EHMA|ZICEH

7 6 5 4 3 2 1 0

CONFLICT | Reserved PPPoE Reserved | Reserved | Reserved | Reserved | Reserved

00ZSM 33uldayl il

Bit Symbol Description

IP Conflict
7 | CONFLICT | ARP QH0f Source IP address@t Z< IP address2 & 0| RJALCHH, O| Bite=

‘1’2 set=lCt 0| Bite ‘1’8 write} O E2MN ‘0’CE clear 4= QULCt.

6 Reserved | Reserved

PPPoE Connection Close
5| PPPOE | PPPOE modeOf M Of Bit7} ‘1’0l ZS& PPPoE HZ0| closedlS LIEHH

Ct. O] BitE ‘1’2 write®t92ZM ‘1’C 2 clearst %= QILC}.

Reserved | Reserved

Reserved | Reserved

N W | M

Reserved | Reserved

1 Reserved | Reserved

0 Reserved | Reserved

IMR (Interrupt Mask Register) [R/W] [0x0036] [0x00]

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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IMR (Interrupt Mask Register)= InterruptE Maskst=0| AF2SHCH. 2t Interrupt Mask Bit= Interrupt

register (IR)2| Bit2} ZFCt. Interrupt Mask Bit7} setT|O{ QJUCHH, IRQ| SHE Bit7} setT|AUE Uf Interrupt”t

T
0=

gk Z40|Ct. BFOF IMRO| ‘0’22 sett|{ QUCIH, IRQ| ST Bit7} setT|HZIE Interrupt= ZHAHSHX]

=
z0]ct,

=

52
jo

7 6 5 4 3 2 1 0

IM_IR7 Reserved IM_IR5 Reserved | Reserved | Reserved | Reserved | Reserved

Bit Symbol Description
7 IM_IR7 IP Conflict Enable

6 Reserved Reserved

5 IM_IR5 PPPoE Close Enable

4 Reserved Reserved

3 Reserved Reserved

2 Reserved Reserved

1 Reserved Reserved

0 Reserved Reserved

RTR (Retry Time-value Register) [R/W] [0x0017 - 0x0018] [0x07D0]
RTRE timeout F7|E AH™SICE 0| register0Al 1Z}0] Zt= ©|0j= 100us?t ZLCt. Default timeout2
2000 (0x07D0) Z, 200msO|LC}.

Ex) When timeout-period is set as 400ms, RTR = (400ms / 1ms) X 10 = 4000(0x0FAQ)
0x0017 0x0018
OxOF 0xA0
Dtof peer2 REH SHO| QAL FoHT timeoutA|Zt HLf delay’t 20{E B2 X H

CONNECT, DISCON, CLOSE, SEND, SEND_MAC, SEND_KEEP SOf|A{ SrA4siCt,

—

RCR (Retry Count Register) [R/W] [0x0019] [0x08]

RCRS X X% Z+2 AMWSC Brof X ME347h RCRO| MEE 34 o402 2y
Timeout Interrupt”Z 2HASICEH (SOCKETn Interrupt Register (Sn_IR)2| TIMEOUT Bit= ‘1’2 MHT

TCP EAI191 A2, Sn_IR(TIMEOUT)= ‘1’3} S A|0j| Sn_SR2| Zf0| ‘SOCK_CLOSED’ 2 HZAEICt.
TCP £A10| Of:l AL, Sn_IR(TIMEOUT) = ‘1’0t EIC},

Ex) RCR = 0x0007

0x0019
0x07

W52000f| M o] Timeout2 RTRU} RCRZE Data AT &O| A|Ztar sl+E AT = QUCE W5200

A

9| Timeoutdj CH3SH = Atm§ E ™M, ARP retransmission timeout} TCP retransmission timeout

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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27}X| 74 QiCH.

MHX ARP(“RFC 826” %F=, http://www.ietf.org/rfc.html) retransmission timeout AMI{iHEDH,
W52002 IP, UDP, TCPE 0O|8%+ EAIA| ACiEo] IP address2 MAC addressE 27| 2|8 Ats
O 2 ARP-requestS M &SHCt, O|Uf ACHEFO| ARP-response =412 7|Ct2|=0|, RTRe MM
CH7] AlZE =@ ARP-response?| ==Al0] QoM TimeoutO| M3l  ARP-requestE
Retransmission$tC}. 0|QF 42 AHS2 ‘RCR + 1’0HFE HHESA| =ICH.

‘RCR + 1’79| ARP-request retransmissionO| O{Lt11, 10{ CHSt ARP-response?Z} QiCHH,
Final timeoutO| ErMSIA |10, Sn_IR(TIMEOUT) = ‘1’ =IC}.

ARP-requestQ| Final timeout(ARPyo) Zf2 Ct=21} ZLCt.

ARP7o= (RTRX 0.1ms ) X (RCR + 1)

TCP packet retransmission timeoutZ AMmEDM, W52002 TCP packet (SYN, FIN, RST, DATA
packet)2 F&sl1 10| CHet Acknowledgment(ACK)S RTRf RCRO|| O|sf A™ =l CH7| AlZt
S¢ 7ICt2|A ElCt. ol doite=z2EH ACKZL BB TimeoutO| sty OO HYHH
TCP packetZ Retransmission$tCt. 0|2 Z42 A2 ‘RCR + 1’0HF HH=2SEH| =ICEH

‘RCR + 1’7|9| TCP packet retransmissionO] YO{L}11, 110 CHIF ACK =2I0] QICtH, Final
timeoutO| 2FMSEA |10, Sn_IR(TIMEOUT) = ‘1’1t S A0 Sn_SRO| ‘SOCK_CLOSED”Z HZA =

Ct. TCP packet retransmission®| Final timeout(TCPro) 22 Ct34dt ZLCH’

M
TCPro=( Z(RTRX2") + ((RCR-M) X RTRyax) )X 0.1ms

N=0

N : Retransmission count, 0<=N<=M
M : Minimum value when RTR X 2™ > 65535 and 0 <= M <= RCR
RTRyax: RTR X 2M

Ex) When RTR = 2000(0x07D0), RCR = 8(0x0008),
ARP1o =2000 X 0.1ms X 9 = 1800ms = 1.8s

TCPro = (0x07D0+0x0FAQ-+0x1F40+0x3E80+0x7D00+0xFA00+0xFA00+0xFA00+0xFA00) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s

PATR (Authentication Type in PPPoE mode) [R] [0x001C-0x001D] [0x0000]

PATRS PPPoE HZES 2|3t Q1Z type2 UZ{Z=LC}. W52002 PAPQ} CHAPS| 27tX| typeo| OIZ diHe
K| IBHC},
Value Authentication Type
0xC023 PAP
0xC223 CHAP

00ZSM 33uldayl il
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PPPALGO (Authentication Algorithm in PPPoE mode)[R][0x001E][0x00]

PPPALGO= PPPOEX Q| 01F A 1Z|SS UHECt XtM|$t ME= PPPoE application noteE #1136}

7| Hrzich,

VERSIONR (W5200 Chip Version Register)[R][0x001F][0x03]

VERSIONR2 W5200 chip versiong L}E}L| = registerO|Ct.

PTIMER (PPP Link Control Protocol Request Timer Register) [R/W] [0x0028]
PTIMERZ LCP echo requestE HEL{j= X|EA|ZtS LIEFLHCEH 19] 2F2 25msE O|O|SHC}.
Ex) in case that PTIMER is 200,
200 * 25(ms) = 5000(ms) = 5 seconds

PMAGIC (PPP Link Control Protocol Magic humber Register) [R/W] [0x0029][0x00]

PMAGIC2 LCP negotiation=% 0 Magic number option2 A5} =0| AR E=IC}. Application note ‘How

to connect ADSL'E #115}7| Hf2tCt.

INTLEVEL (Interrupt Low Level Timer Register)[R/W][0x0030 - 0x0031][0x0000]

INTLEVEL register=Interrupt Assert wait time(lyt)S AXNSICt CHE Interrupt7} ZHA3HS [f A XS

= O AL —
AZHlawn)BHER 7|CH2l CHS & ROl nINTAISE LowZE assertdtC).
Lawr = (INTLEVELO + 1) * PLL_CLK (when INTLEVELO > 0)

12 3 4567 8 9 10 111213141516

| |
| I |
IR 0x0000% 0x0001 ¢ 0x0003 K 0x0002 {
I I I |
I I I I
I I I |
I |
SO_IR  0x00 X 0x04 ! X 0x00 :
| I I |
I | b, | I
1 1 L |
S1_IR  0x00 | o] | 0x01 I
1 T L]

} a. :=c. lawt ‘:: d.

aNT T | |

Figure 4 INTLEVEL Timing

a. 2710 Of| A InterruptZp ZEM2MCIH (SO_IRB) = ‘17 3| IR2 Bite ‘1’F setk|l nINTAS
= LowZ EICt
b. A8 AZ1 oA InterruptZ} EHMSEEH (S1_IR1(0) = ‘1°) 8|S IR2 Bit7} ‘1’2 set=ILC}.

c. MCUE& SO_IRZ clear(SO_IR1 = 0x00) o} sliEt IR2 Bit L=t clear$tCh. & LIE 2| nINTAI
= HighZ &lCf.

X SO_IRO| cleark| ¥ X|2t, socket1 Interrupt =0 IR29| Zf2 0x000| OfL|LC}. [+t
AN & UWYE9 nINTAMS = LowZ E|0{Of stCh O] [ INTLEVEL register®| 70| Ox000Fz}
H & LHEO| nINTMZ = lawr(16 PLL_CLK) time Z0f| LowZ EZIC}.

o
2 o
N
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IR2(W5200 SOCKET Interrupt Register)[R/W][0x0034][0x00]

IR2= W5200 SOCKET Interrupt7} Z2fMst Z#Q 0|Z{2 L2{FL registerO|Cl. InterruptZ} ZHMzHS I,
IR29| ol Bit7} set=lCt. O] HAL IR29| R = BitE0| ‘0’2 Z clearZ [7tX] nINT A= lowXEf7t
EZICE Sn_IR BitE& O| 23| M IR2 registerES clearst™ nINT A= high AMEf7F =ICH

7 6 5 4 3 2 1 0

S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT S1_INT SO_INT

Bit Symbol Description

SOCKET 70| M Interrupt?} 2f4ist AL, O| Bite= ‘1’2 E|11 O] Interrupt
7 S7_INT HLS S7_IRO| HHHEICE O] Bite AFRXIO| 28l S7_IR7} 0x002 2 cleark|H

olof w2} XHZ2 2 clearElCt.

SOCKET 60{|A InterruptZ 24ist AL, 0

Bit= ‘1’2 E|1 O| Interrupt M
6 S6_INT HLE S6_|RO|| HIYEICE. O] Bite= AFRXIO| Q|8 S6_IR7} 0x00L 2 clearT| T

olof wat A+ 2 clearEICh.

SOCKET 50{| A InterruptZ 2f4ist AL, 0

Bit= ‘1’2 E|11 O| Interrupt M
5 S5_INT HLX S5 |RO|| HIYEIC}. O] Bite= AFRXIO| Q|8 S5_IR7} 0x002 2 clearT| ™

olof wat A+s2 2 clearEICh.

SOCKET 40{| A InterruptZ 24ist AL, 0

Bit= ‘1’2 E|11 O| Interrupt M
4 S4_INT HLE S5 |RO|| HIYEIC}. O] Bite= AFRXIO| Q|8 S4_IR7} 0x00L 2 clearT| ™

olof wat A+ 22 clearEICh.

SOCKET 30{| A InterruptZ 24ist AL, 0| Bite= ‘1’2 E|11 O] Interrupt
3 S3_INT HLX S3_|RO|| HIYEIC}. O] Bite= AFRXIO| Q|8 S3_IR7} 0x00L 2 clearT| ™

olof wat A+s2 2 clearEICh.

SOCKET 20{|A InterruptZ 2f4ist AL, O

Bit= ‘1’2 E|11 O| Interrupt M
2 S2_INT HLE 52 |RO|| HIYEIC}. O] Bite= AFRXIO| Q|8 S2_IR7} 0x00L 2 clearT| ™

olof wat A+s2 2 clearEICh.

SOCKET 10{|A InterruptZ 24ist AL, 0

Bit= ‘1’2 E|11 O| Interrupt M
1 S1_INT HLX S1_|RO|| HIYEIC}. O] Bite= AFRXIO| Q|8 S1_IR7} 0x00L 2 clearT| T

olof wat A+ 2 clearEICh.

SOCKET 00| A Interrupt7t 2 st A2, O

Bit= ‘1’2 E|1 O| Interrupt M
0 SO_INT HE= SO_IRO| HFHEICE O] Bite AFE X0 2|8 SO_IR7} 0x002 2 cleark|H

olof w2} XHZ2 2 clearElCt.

00ZSM 33uldayl il
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PHYSTATUS(W5200 PHY status Register)[R/W][0x17]

W5200 PHYO| AtEHE LIEILH= 3| X|AEO|C}.

Bit Symbol Description
7 Reserved Reserved
6 Reserved Reserved

Link Status Register[Read Only]

5 LINK 0 : Link down
1 : Link Up
4 Reserved Reserved

Power down mode of PHY[Read Only]

3 | POWERDOWN | O : Disable Power down mode(operates normal mode)

1 : Enable Power down mode

2 Reserved Reserved
1 Reserved Reserved
0 Reserved Reserved

IMR2(Interrupt Mask Register2)[R/W][0x0016][0x00]

IMR2 (Interrupt Mask Register)= InterruptS Masks}t7| |8l AFESHCE. 2t Interrupt Mask Bit= Interrupt

Register2 (IR2)2| Bit2t ZCt. Interrupt Mask Bit7} setT|O{QJCHH, IR29| BT Bit7} setT|US

Interrupt7f A st Z40|Ct Otek IMRO| ‘0’2 setk|O| QICtH, [R29|

Interrupt= EFMSEX| U =Lt

S|E Bit7} setZ|G2tE

7 6 5 4 3 2 1 0
S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT ST_INT SO_INT
Bit Symbol Description
7 S7_INT IR(S7_INT) Interrupt Mask
6 S6_INT IR(S6_INT) Interrupt Mask
5 S5_INT IR(S5_INT) Interrupt Mask
4 S4_INT IR(S4_INT) Interrupt Mask
3 S3_INT IR(S3_INT) Interrupt Mask
2 S2_INT IR(S2_INT) Interrupt Mask
1 S1_INT IR(S1_INT) Interrupt Mask
0 SO_INT IR(SO_INT) Interrupt Mask

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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4.2 Socket Registers

Sn'_MR (SOCKET n-th Mode Register) [R/W] [0x4000+0x0n00] [0x00]?

Sn_MRE SOCKET nQ| optionO|L} protocol typeSS M7 stCt.

i

7 5 4 3 2 1 0
MULTI ND / MC P3 P2 P1 PO
Bit Symbol Description
Multicasting
0 : disable Multicasting
1 : enable Multicasting
7 MULTI
0| Bit= UDP(P3-~03: “0010”)Q ZAL02t QFSICt. MulticastingS AE35H7| 2[5l
OPEN &2 O|™O0f SOCKET n destination IPQ} port register0f Z+Zt multicast group
address@t port numberE writestL}.
MAC Filter
0 : Disable MAC filter
1 : Enable MAC filter
0| Bit= MACRAW(P3-P0: “0100”)Q Z 202t S 3}LC}.
¢ M ‘1’2 AYE A2, W52002 Broadcasting packetO|Lt XtAO|AH M&ELE|= Packet
otS £AMSHA =L ‘0’2 MH™EE 4L, W52002 Ethernet 9| = Packet2
$=AMEHAH  =ICt. Hybrid TCP/IP stackg F3StIX} Sl A2, Hosto| 4l
OverheadE Z4A|7|7] fI8i O] BitE ‘I'2 H¥Y AS HFHC
Use No Delayed ACK
0 : Disable No Delayed ACK option
1 : Enable No Delayed ACK option,
0] 7|s& TCPo| @202t M= (P3-P0: ‘0001’)
2ref O Bit7b ‘1’2 setT|O{RUCHH peer2HE HO|H packets 4ot Chg &
HtE ACK packetO| M™&Z ZO|CH Otk O] Bit7l ‘0’0|2tH ACK packet2 L{E
5 ND/MC timeout O|7{L|Z 0| M2} M&E=IC}
Multicast
0 : using IGMP version 2
1 : using IGMP version 1
0| Bite= MULTI Bit7} enableAEfO|1 UDPZEQ [ {&FE (P3-PO: ‘0010’) =7}
MO Z multicast= IGMP message0 Join/Leave/Report?t Z2 version numberE
Multicast group2 2 HUHC}.
4 Reserved | Reserved

11 is SOCKET number (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]

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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3 P3
2 P2
1 P1
0 PO

Protocol

5=t SOCKETS| TCP, UDP, IPRAW-S 2| protocolZ2 A7 SHCt.
P3 P2 P1 PO Meaning
0 0 0 0 Closed
0 0 0 1 TCP
0 0 1 0 ubpP
0 0 1 1 IPRAW

* SO_MR_MACRAWR} SO_MR_PPPoE= SOCKET 002t & == QILC}.

P3 P2 P1 PO Meaning
0 1 0 0 MACRAW
0 1 0 1 PPPoE

SO_MR_PPPoE= QI A|Z PPPoE server connection/Termination0|

ConnectionO| O|F0{X|®H, CI2 protocolZ2 AR & %= QUC}.

AHE &l X2t

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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Sn_CR (SOCKET n Command Register) [R/W] [0x4001+0x0n00] [0x00]

Sn_CRS OPEN, CLOSE, CONNECT, LISTEN, SEND, RECEIVEQ} Z+2 SOCKET no| S MHSI=O AlR
SICE W52000] B2 Q1A W CHS Sn_CRS W52000{ O|8f XSS 2Z clear EIC}. Sn_CRO| 0x002

2 cleark|HetE, oY Y2 TS| M2 & L 5 ULk Sn_CRe| FHKM2[7} AREJA=X=
Sn_IRO|L} Sn_SRE =QISIH =L},
Value Symbol Description

SOCKET n2 %x7|3} E/T Sn_MR (P3:P0)2 AME4SF protocoldf [z}
openElCt. Of2ff H|O[Z2 Sn_MROj| [}E Sn_SRZt2 EOELCt
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)
SO_MR_PPPOE (0x05) SOCK_PPPOE (OX5F)

LISTENS TCP mode (Sn_MR(P3:P0) = Sn_MR_TCP)0{| ATt S5 3}Ct
0] ZEO0|A, SOCKET n 2 ‘TCP CLIENT’ZXH connection-request (SYN
packet)E 7|Ct2|= TCP server2 MMECH O AL Sn_SRO| MEj=

SOCKET_INITOj|A{ SOCKET_LISTENS 2 HtRI T},

0x02 LISTEN Client2| connection-request?} 43X O Z establishedT|™ Sn_SRO| AMEj=
SOCK_LISTENO||A{ SOCK_ESTABLISHEDZ M3} Sn_IR(0)2 ‘1’2 EICh HEHO
connection failure (SYN/ACK packet™z Aln{)o| AL Sn_IR3)2 ‘1’2 setk]|
11 Sn_SRO| &tEfj= SOCK_CLOSEDZ HSICY.
cf> Bt connection requestE @t TCP clientQ| destination port7} ZX|SIX|
A ZR, W52002 RST packetE M&SE Sn_SRO| AEjs HHSIX| QU=Cf.
CONNECT+ TCP mode(Sn_MR(P3:P0) = Sn_MR_TCP)0f| M2t S = S} T1SOCKET n
0| ‘TCP CLIENT’ZE Z=tgt AL AF2EZICH. CONNECTLE Sn_DIPRQ} Sn_DPORTR
2 MH™E ‘TCP SERVER’Of|A Connect-request(SYN packet)E F&siCtH
Connect-request?l a2 ZHR(SYN/ACK packet2 $£AIZMES ZHLR),
Sn_IR(0)=‘1"2 E|11 Sn_SR2 SOCK_ESTABLISHEDZ = Z =ICt.
0x04 CONNECT Connect-request’} AIHES AL = CH2uf 20| 37HX| 7 QUL
- ARP-processE E3| Destination hardware addressE& X| 2350 ARPro7}t
Y n_IR@)=1")2 8%
- SYN/ACK packetE £=4l 2310 TCPo7t 44(Sn_IR(3)= ‘1")3t AL
- SYN/ACK packet C{{4l RST packet2 Al E AL,
Q|9 Z+2 AL Sn_SR2 SOCK_CLOSEDALEfZ HFFICE.
0x08 DISCON DISCON2 TCP moded! M2t S ZSICt.

W52002 ‘TCP SERVER’S} ‘TCP CLIENT’Of AMEHQIO|, ®&Z 0l AfretofA

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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Disconnect-request(FIN packet)E 7T &3}7{L}(Active close), ML S=ZEHH
Disconnect-request(FIN packet)E XIS [f(Passive close), W52002 FIN
packetE & SHCH(Disconnect-process).

Disconnect-request7t H&IMCIH(FIN/ACK packetE =AMS ZAL), Sn_SR2
SOCK_CLOSEDZ HHZAEZICt. O2{L} Disconnect-request7t AI{RUCIH, TCPo7t
2F(Sn_IR(3)= “1’)8}1 Sn_SR2 SOCK_CLOSEDZ HZA=IC}.

cf> ISCON CH{Al CLOSEE A% A2, Disconnect-process (disconnect-
request M=) 0|, THX| Sn_SRQt SOCK_CLOSEDZ HZ=ICt, 2|1 E4 =
MOjEto 2 EE| RST packetE $=Al1gt AL, 22X Sn_SR2 SOCK_CLOSEDZ

HGECE
0x10 CLOSE SOCKET n 2 close®tC}. O [ Sn_SRE SOCK_CLOSEDZ HZA=IC}.
SEND= TX memory2| buffer0ff Q&= H|O|EE £ 4l5}2{= Data LengthftE
SMSICH XbM|SH AtEE2 SOCKET n TX Free Size Register (Sn_TX_FSRO),
0x20 SEND
SOCKET n TX Write Pointer Register (Sn_TX_WR0), SOCKET n TX Read Pointer
Register(Sn_TX_RD0)E #t1135}7| HFZFCY.
SEND_MAC2 UDP modeq [{Tt QZ5|Ct.
7| 2522 SENDQt ZICt. SENDE= XSS = ARP-processE =3l Destination
0x21 SEND_MAC
hardware addressE& ¥ 2 = DataE M&LSt= BHH, SEND_MACE Host7} A
ot Sn_DHARZ Destination hardware address2 &}0{ DataE & $HCt.
SEND_KEEP2 TCP modeg! [{jZt S F3}Ct.
Keep alive packetE 441510 connectionO| & 3HX| 2tQISHC, OHQF ALY
0x22 SEND_KEEP
Hi0| O O|4& 8E0| 2 0{A connection0| S F3IX| A2 AL connections
Z= F3ICt. Timeout Interrupt”f SHAUSICE,
RECVE= RX read pointer register (Sn_RX_RD0)E O|23djA O|O|EHE =4lSHCt.
AtM|st AtEH2 5.2.1.1 SERVER modef| Receiving Process@t SOCKET n RX
0x40 RECV Received Size Register (Sn_RX_RSRO), SOCKET n RX Write Pointer

Register(Sn_RX_WR0), and SOCKET n RX Read Pointer Register(Sn_RX_RD0)E %t

28}7| et

Otz command&<& SOCK

ET0O| T SO_MR(P3:P0)=SO_MR_PPPoEQ! {3t S 3}C}.

Value Symbol Description

0x23 PCON PPPoE Discovery Packet2 <&310] ADSL &4 A|&FSECE.
0x24 PDISCON ADSL connection ==& tC}.

0x25 PCR Zt - 0f| A, REQ message T & SHCt,

0x26 PCN Zt - 0f| A, NAK message ﬁggq

0x27 PCJ 2t ™0 A{, REJECT message & SHCt,

Sn_IR (SOCKET n Interrupt Register) [R] [0x4002+0x0n00] [0x00]

Sn_IR register=

F=E H

—|_._
Ly
OOI_

SOCKET nQ| Interrupt (establishment, termination, receiving data, timeout) typedt Z&

FCt. Interrupt?t 2HA3 0 Sn_IMRO| SHEH Mask Bit7} ‘1’91 AL Sn_IRQ| Interrupt Bite= ‘1’

2 EIC} Sn_IR BitZ cleardt?| I8A=, dHE Bitd]| CHA| ‘1’2 writedlOF SHC}.
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7 6 5 4 3 2 1 0

PRECV PFAIL PNEXT SEND_OK | TIMEOUT RECV DISCON CON

Bit Symbol | Description

Sn_IR(PRECYV) Interrupt Mask
7 PRECV 'SOCKET=0'0| 11’ SO_MR(P3:P0)=S0_MR_PPPoE'©! Z

9|

o
k=1
Receive Interrupt, X|2SIX| Y= SM HO|EHE £=Al A| 2HMSICE

00ZSM 33uldayl il

Sn_IR(PFAIL) Interrupt Mask
6 PFAIL 'SOCKET=0'0| 12’ SO_MR(P3:P0)=S0_MR_PPPoE'?l 29|

PPP Fail Interrupt, PAP 9150| Alnjst AL HrAiSHC,

Sn_IR(PNEXT) Interrupt Mask
5 PNEXT 'SOCKET=0'0| 12’ SO_MR(P3:P0)=S0_MR_PPPoE'@l 49| PPP Next Phase
Interrupt, ADSLA A 0t O|A phase7} tHE [ff SHASICE,

-—

Sn_IR(SENDOK) Interrupt Mask

4 SEND_OK
SEND OK Interrupt, SENDHZ0| 2tF | BFMSHCE,
Sn_IR(TIMEOUT) Interrupt Mask
3 TIMEOUT
TIMEOUT Interrupt, ARPrg &2 TCPro 7} 2AMst AL HHMSHT}
Sn_IR(RECV) Interrupt Mask
2 RECV
Receive Interrupt, peer2 HE G|O|E| packetO| £=AlZl A BFMSICH
Sn_IR(DISCON) Interrupt Mask
1 DISCON Disconnect Interrupt, peer2 5 E FIN/ACK packet®| FINO| f=AlEl AL HHMSEH
C}.
Sn_IR(CON) Interrupt Mask
0 CON Connect Interrupt, peer?} HZ0| A &lz|0] SOCKET status?} established2 H}

2O 1 2SI
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Sn_SR (SOCKET n Status Register) [R] [0x4003+0x0n00] [0x00]

Sn_SRE SOCKETNS| SOCKET AtEfE 2{=LCt. SOCKET statuse= Sn_CR2| CommandL}, packet &A=

of wEE 4 Uck

Value Symbol

Description

0x00 | SOCK_CLOSED

SOCKET n2Q| resource?} release=l AEjZA{ DISCON, CLOSE command
7} SHEILE ARPr, TCPro7t LIS Z2 OIF ol B8] 4

Ef7} gisich

0x13 | SOCK_INIT

SOCKET nO| TCP modeZ openk|® TCPHZAOS| # CHAZ initialize&
MEHO|CE.  AM2AH=  LISTENZ} CONNECTHZES AT £ QUCh
Sn_MR(P3:P0)O| Sn_MR_TCPO|1l OPENEHZHE AtEIMES [, Sn_SRO| At

Efl= SOCK_INITS 2 H3BiC}.

0x14 | SOCK_LISTEN

SOCKET nO| TCP server modeZ SZtstH, ‘TCP CLIENT'Z2£H
connection-request(SYN packet)E 7|Ct2|= AENCE. LISTEN HEHES A}
835}H, Sn_SRO| AEfj= SOCK_LISTENS = EiStCE, SOCK_LISTENAMEROf
X ‘TCP CLIENT’Q| Connect-request (SYN packet)& HaXo=z XzZ|M
2 4% Sn_SRO| MEfE= SOCK_ESTABLISHEDZ H{H| 11, AMIfRHE AL
TCPo7t 2HAH(Sn_IR(TIME OUT)=‘1")8} 1 SOCK_CLOSEDZ Hf®ICt.

0x17 | SOCK_ESTABLISHED

TCP AZO| ME=l ME|Z Al SOCK_LISTENAE{O|A| ‘TCP CLIENT’ 2|

SYN packet HzZ|E HIWE AL CONNECT command0f| 30| 4

SHES AP Sn_SRQ| AE{E SOCK_ESTABLEISHEDZ HFRICE O] AfEH
Of| A= DATA packet &==410| 7}=3ICt. = SENDL} RECYV command£
Fd 5 ACH

0x1C | SOCK_CLOSE_WAIT

Peer2 2 E| disconnect-request(FIN packet)E IS MEfZA TCP
connectionO| 2tM3| disconnect®l 740| O}Hl half close AEfO|EZ2
DATA packet &4=410| 7}53}Ct. TCP connection2 2tX 3| disconnect

5t7] 23iA= DISCON TE{S 2sHs{of SHCh. SpX|OF Chad| SOCKET

_—

o=
2 closed}Z{™ CLOSE B %aBiC},

0x22 | SOCK_UDP

SOCKET nO| UDP modezZ OpenZ=l AfE, Sn_MR(P3:P0) = Sn_MR_UDP?I!
AFEJO|A OPEN Z&EO| $dE|QS [} Sn_SRE SOCK_UDPAIEfZ HIR
Ct. TCP mode SOCKETI 2| connection-process@iO| 2I7 DATA

packet2 & =Alg £ QIC}. (3 way handshake)

0x32 | SOCK_IPRAW

SOCKET nO| IPRAW modeZ OpenZ=l AEf, Sn_MR(P3:P0) =
SN_MR_IPRAWQI AFEHO|A] OPEN ©HZO| =2sHE|Q 0 Sn_SRE
SOCK_IPRAWAE Z H}RICF. UDP mode SOCKET X2 connection-

processQi0| ZIH IP packetE &4AT 4= QUCE

0x42 | SOCK_MACRAW

Socket 0-th7} MACRAW modeZ OpenZ=l #AFEf, SO_MR(P3:P0) =
SO_MR_MACRAWOI AE{O|A OPEN ™HZO0| ;LRSS O Sn_SR
SOCK_MACRAWAIENZ H}EICt. UDP mode SOCKETXZ connection-

processQi0| Xl MAC packet (Ethernet frame)S &4A% 4= QICt.
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Ox5F SOCK_PPPOE Socket 0-th7} O] PPPoE modeZ OpenZl ArE{, SO_MR(P3:P0) =
SO_MR_PPPoEQ!I AEH{O|A OPEN &H240| $IHEAS Of Sn_SR
SOCK_PPPOEAE}f 2 HfRILCE.

Of2H 2| Socket status= Sn_SR2| HO| Ut™HO|AM ZtEHE|= Temporary StatusE O|LCt.

Value Symbol Description

0x15 | SOCK_SYNSENT SOCK_SYNSENTAEff= ‘TCP SERVER’Of|%| Connect-request (SYN

packet)E &%t MEfZA{, CONNECT HZHO0| 2|5 Sn_SRO| 2HEH
7} SOCK_INITO||A| SOCK_ESTABLISEHDZ H}E [ L}E}CE.

0] MEHO|AM ‘TCP SEVER’ZEE{ Connect-accept (SYN/ACK
packet)& AT AL X2 Z SOCK_ ESTABLISHEDAE{Z HfR
Ct. StX|EF ‘TCP SEVER’ZEE TCPry 7} 2MsE7| HIHX|
(Sn_IR(TIMEOUT)=‘1") SYN/ACK packetg £AIBIX| 23 Z20 =
SOCK_CLOSED AtEjZ HfRICL.

0x16

SOCK_SYNRECV

SOCK_SYNRECVAEj= ‘TCP CLIENT’ZEH connect-request (SYN

packet)E AT AMEfZA, O] AEfOA W52000] connect-
requestdf CHst SEISZ  connect-accept (SYN/ACK packet)S
‘TCP CLIENT’O|# H3XHez HSSIRAE BR0U=s As2=2
SOCK_ESTABLISHEDANE{ 2 HFRICE SHX|BH M&0| AIisie dL
Timeout Interrupt” 2HA45E 0 (Sn_IR(TIME OUT)=¢1") SOCK

HE2 HpRICH

0x18

SOCK_FIN_WAIT

SOCKETNO| Closingk|= AEfZ A, Active closeL} Passive closeQ!

Ox1A

SOCK_CLOSING

429| Disconnect-processOf| A{ L}EfLf= AFE{C.  Disconnect-

=

process 1’H0| 4&ZX O 2 2AF L|7HL}, Timeout Interrupt7} gt

0

0X1B

SOCK_TIME_WAIT

SHH (Sn_IR(TIMEOUT)=‘1") SOCK_ CLOSEDAE{j 2 EHSICY.

0X1D

SOCK_LAST_ACK

Passive Closing®l 42 W52000| M&3h FINIHZIO| CHSE ACKE
7|Ck2| = AMEJO|O, Timeout Interrupt”t HhANSEH

(Sn_IR(TIMEOUT)=1") SOCK_ CLOSEDAE{j 2 HHSIC}

0x01

SOCK_ARP

Destination hardware addressE #7| {|¢ll peer2 ARP-requestE
&= AEfZA SOCK_UDPLt SOCK_IPRAWOJ|A] SEND BHHS =~
o ot AL LIEfLLE AENCE Peer2£E Hardware addressE

AT AL (ARP-responses At AL), SOCK_UDP,
SOCK_IPRAW, SOCK_SYNSENT=Z 2zt AE{7t HHslD, Anjg AL
timeout Interrupt7} 2AM3SE0 (Sn_IR(TIMEOUT)=‘1"), UDPL} IPRAW
mode® Z<L O|™ Status®l SOCK_UDPL} SOCK_IPRAWZ &|=O0t

70, TCPQl Z2 SOCK_CLOSEDZ AME{7} HFRILCH.

cf> SOCK_UDPL} SOCK_IPRAWO|A{, O] SEND command0j CHst
Sn_DIPR2} &Xl SEND command®| Sn_DIPRO| C}E ZAL0{Tt ARP-

process7t SASHCt.
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RECV
SOCK_IPRAW
SEND -
{when Sn_MR=5Sn_MR_IPRAW)

SEND/RECY
RECV OPEN LOSE
OPEN CLOSE
SOCK_UDP SOCK_CLOSED SOCK_MACRAW
(START/END) (when 50_MR=S0_MR_MACRAW)

SOCK_INIT

{when Sn_MR=5n_MR_TCP) /
CONNECT :

[ SOCKXAST_ACK |

LISTEN

DISCON
ive Close)
SOCK_LISTEN | SOCK
Receive §YN packet = :
| SOCK_S
l1 | | SOCK_CLOSE_WAF[J
\
f—\i-
/ \ M
L SOCK_S.Y\TECV \ END/RECY
T -{ SOCK_ESTABLISHED o
~ Récéive FIN packet

END/REC

Figure 5 Socket Status Transition

Sn_PORT (SOCKET n Source Port Register) [R/W] [0x4004+0x0n00-0x4005+0x0n00]
[0x0000]

Sn_PORT+ source port numberE A7d%tCt. SOCKETnS TCPLf UDP modeZ AtEY Tt FsIH, 1
2| modeOj A= S A|=ICH. OPEN Command O| 0| HIEA| AH38}0F StC}.
Ex) In case of Socket 0 Port = 5000(0x1388), configure as below,
0x4004 0x4005
0x13 0x88

Sn_DHAR (SOCKET n Destination Hardware Address Register) [R/W] [0x4006+0x0n00-
0x400B+0x0n00] [OxFFFFFFFFFFFF]
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Sn_DHAR2 SOCKET n2| Destination hardware addressE A7 $tCt. EESH SOCKETOO| PPPoE modeZ AtE
E 42 SO_DHARE 0|0l &1 Q= PPPoE server hardware address2 A & SHC}.

UDPL} IPRAW modeOjj Al SEND_MAC commandE Al2& 4L SOCKETnS| Destination hardware address&
MMICt. EESE TCP, UDP, IPRAW modej| A Sn_DHAR2 CONNECTL} SEND command0j 2|3t ARP-process
£ E9d| 2 £t Destination hardware addressZ2 A7 E=ICH Host= CONNECTL} SEND command A& O]
= Sn_DHARE E3d| Destination hardware addressE & %= RILC}.

PPPoE modeOf| A, W52002| PPPoE-processE 0| 8% 42 PPPoE server hardware addressE (2 A%t

=

T+ QICt. SHX|2F W52002| PPPoE-processES O|&3}X| 2611 MACRAW modeZ PPPoE-processE Z|

x|
H F5 M|t g2k ZX|2tk, PPPoE packetE &3] IsiM =, 2 Foigh PPPoE-process
=

=

=

8 2/ =3t PPPoE server hardware address, PPPoE server IP address, PPP session IDE A7dst1
MR(PPPoE)E ‘1’2 HIEA| AH3ICt. SO_DHARE 0|0] &1 Q= PPPoE server hardware addressE& A%
StH, OPEN command O|M 0| A7 SHC. SO_DHARS £l A=l PPPoE server hardware address—= OPEN
command O|% PDHARO| BtHEICt. A™E PPPoE information CLOSE command O|20|E LfEXMOZ
A& usict.
Ex) In case of Socket 0 Destination Hardware address = 08.DC.00.01.02.10, configuration is as
below,
0x4006 0x4007 0x4008 0x4009 0x400A 0x400B
0x08 0xDC 0x00 0x01 0x02 0x0A

Sn_DIPR (SOCKET n Destination IP Address Register)[R/W][0x400C+0x0n00
0x400F +0x0n00] [0x00000000]

Sn_DIPR2 SOCKETnQ| Destination IP address& A™MsI7{L} A E|{, SOCKETOO| PPPoE modeZ AtEE
4% SO0_DIPRE2 0|O] &1 Q= PPPoE server IP address2 7S},

Sn_DIPR2 TCP, UDP, IPRAW, PPPoE modeOf| M Tt S % 5t11, MACRAW modeOf| M= FA|=ICt. TCP modedj| A,
‘TCP CLIENT’Z SZtgt 42 H™&5t7| st ‘TCP SERVER’Q| IP address2 474311, CONNECT command
O|Fof MHEsICt. ‘TCP SERVER’'Z SEtgh AL ‘TCP CLIENT'?F & M3 0|F L{EXS=Z ‘TCP CLIENT’
O| IP address2 A7{=ICt. UDPLt IPRAW modeOf| A=, Sn_DIPR2 UDPL} IP DATA packet M&0| AR E
Destination IP address2 SENDL} SEND_MAC command O|70f A& STt PPPoE modedj| A{+=, SO_DHARI}

2 Z2Z SO_DIPRE 0|01 &1 Q= PPPoE server IP addressE A $HC}.
Ex) In case of Socket 0 Destination IP address = 192.168.0.11, configure as below.
0x400C 0x040D 0x400E 0x040F
192 (0xCO0) 168 (0xA8) 0 (0x00) 11 (0xO0B)

Sn_DPORT (SOCKET n Destination Port Register)[R/W][0x4010+0x0n00-0x4011+0x0n00]
[0x00]

Sn_DIPR2 SOCKETnQ| Destination port numberE A7 stCt OFQF SOCKETOO| PPPoE modeZ AR L&

Z© SO_DPORTRS 0|O0| Y1 Q= PPP Session ID2 7SI},

Sn_DIPRE TCP, UDP, PPPoE modeO| A2t @& 5t1, 1 2|2 moded M= FEA|=ICE TCP moded| A, ‘TCP

© Copyright 2011WIZnet Co., Inc. All rights reserved.

31

00ZSM 33uldayl il



/V.V}Znet

CLIENT'Z2 Sitgt 42 H&517] st ‘TCP SERVER’Q| Listen port number2 AH3St1, CONNECT
command O|F0f A StCt. UDP mode0j| A, Sn_DPORTR2 UDP DATA packet T™&0f AF2E Port number
2 SENDL} SEND_MAC command O|X0| AATICl. PPPoE modeQA=, SO_PDHARI} & ZHL
SO_DPORTRE= 0]0] Y1 Ql= PPP Session IDZ X3t SO_DPORTRS £ MM =l PPP Session ID=
OPEN command O|% PSIDROj| EtHE=ICt.

Ex) In case of Socket 0 Destination Port = 5000(0x1388), configure as below,

0x4010 0x4011
0x13 0x88

Sn_MSS (SOCKET n Maximum Segment Size Register)[R/W][0x4012+0x0n00-
0x4013+0x0n00] [0x0000]

Sn_MSSRE SOCKETnCo| MTU(Maximum Transfer Unit)E A& SAHL, ™= MTUE 2{=Ct. Host7}
Sn_MSSRE HE-SIX| %2 H P+ Default MTUZ HEHEICt TCPLt UDP modeBt X|5t0H, PPPOEE ALE

3t Z.2(MR(PPPOE)=*1") PPPoEC| MTULHO|lA{ TCPL} UDP mode®| MTUZ} Z & EIC}.

Normal (MR(PPPoE)=‘0) PPPOE (MR(PPPOE)=‘1")
Mode Default MTU Range Default MTU Range
TCP 1460 1~ 1460 1452 1~ 1452
ubP 1472 1~1472 1464 1~ 1464
IPRAW 1480 1472
MACRAW 1514

IPRAWLE MACRAW= L{EX O 2 MTUE XN2|SHA| %1 Default MTUZF HEE|2 2, Host= Default MTU

i
HCt 2 DataE T&e [ DataE Default MTU EHRZ ZIX (Manually) Lt+0{ F&38[0F StCt.
UDP modeO| A= TCP mode2t Z2 Connection-process?t $l11 Host-Written-ValueE CHE ALE3LCT.
MTUZ} MZ CHE2 AOetar S41 s 42, W52002 ICMP(Fragment MTU) packetg =Alg 4= QIC}. O]
42 IR(FMTU)=‘1"7} E|10 Host= FMTURZ} UIPRE E3|| Fragment MTUQ} Destination IP addressE &
2= QIC} IR(FMTU)=1"Y AL 1 AMC{etut= UDP EAI0| E7ts3lE2, 8T SOCKETS closedtl Ot
tH FMTUE Sn_MSSRZ A7d3t = OPEN commandZ opends}O] CA| EXS A|=$HC}.
Ex) In case of Socket 0 MSS = 1460(0x05B4), configure as below,
0x4012 0x4013

0x05 0xB4

Sn_PROTO (SOCKET n IP Protocol Register) [R/W] [0x4014+0x0n00] [0x00]

Sn_PROTO+= 1 byte register2 IP layer0O|A{ IP header?| Protocol number fieldE A7HStC}. IPRAW mode
OME S 58tH, O 2 mode= ZFA|=IC}. Sn_PROTORE OPEN command O|F 0 M™SHCH IPRAW mode
Z OpenZl SOCKETnZ Sn_PROTORO| MM Zl Protocol number®| DataRtE &=AIBICH. Sn_PROTORE
0x00 ~ OXFF o] Q| oA MH 7tsdtLt, W52002 TCP(0x06), UDP(0x11) protocol number2 X|3}X|
Qf =L}, Protocol number= IANA (Internet Assigned Numbers Authority)O| Ao Ho|stn Qo m, O XtM|st
Atgt2 IANAQ| online document (http://www.iana.org/assignments/protocol-numbers)E Xtx3s}7| dfgt

Ct
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Ex) Internet Control Message Protocol (ICMP) = 0x01, Internet Group Management Protocol =
0x02

Sn_TOS (SOCKET n IP Type Of Service Register) [R/W] [0x4015+0x0n00] [0x00]

Sn_TOS+= IP layerOf|A{ IP header2| TOS(Type of service) fieldE A stCt. Sn_TOS= OPEN command O]

o MHEsljof StCt. XFM|SH AFEH2 http://www.iana.org/assignments/ip-parameters AtZx3}7| HF2tCE.

Sn_TTL (SOCKET n TTL Register) [R/W] [0x4016+0x0n00] [0x80]

Sn_TTL2 IP layerOfA{ IP header®| TTL(Time to live) fieldE MASICt. Sn_TTLE2 OPEN command O|F 0j

MBS OF SHCE. RFM|TH AFEEE http://www.iana.org/assignments/ip-parameters & X&}7| H}ZHCE
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Sn_RXMEM_SIZE (SOCKET n Receive Memory Size Register) [R/W] [0x401E+0x0n00]
[0x02]

Sn_RXMEM_SIZE= Zt SOCKET2| RX memory sizeE M™SICH. 2t SOCKET2| RX memory 1, 2, 4, 8,

16Kbytea 7|2 MH™E #= QICI Resetx 0| X7|ZfO = 2KbyteQ| ZtS ZH=LC}. Sn_RXMEM_SIZEgyw(Zt

]

Sn_RXMEM_SIZES| = 3H2 %|C 16KbyteZ HS £ QiC}.

o=

Value 0x01 0x02 0x04 0x08 OxOF

Memory size 1KB 2KB 4KB 8KB 16KB

Ex1) SOCKET 0 : 8KB, SOCKET 1 : 2KB

OxFE401E OxFE411E
0x08 0x02
Ex2) SOCKET 2 : 1KB, SOCKET 3 : 1KB
OxFE421E OxFE431E
0x01 0x01
Ex3) SOCKET 4 : 1KB, SOCKET 5 : 1KB
OxFE441E OxFE451E
0x01 0x01
Ex4) SOCKET 6 : 1KB, SOCKET 7 : 1KB
OxFE461E OxFE471E
0x01 0x01

Sn_TXMEM_SIZE (SOCKET n IP Transmit Memory Size Register) [R/W] [0x401E+0x0n00]
[0x02]

Sn_TXMEM_SIZE= 2t SOCKET2| TX memory sizeE MASICt. 2t SOCKETS| TX memory 1, 2, 4, 8,
16Kbytea 7|2 A™ET £ QIC. Resetx=0]| X7|ZHS 2 2Kbytel| 42 Z=Ch Sn_TXMEM_SIZEguu(Z

=

SN_TXMEM_SIZES| & ThH2 #%|C{ 16KbyteE HS %= QIC|.

2= T
Ex1) SOCKET O : 4KB, SOCKET 1 : 1KB
OxFE401F OxFE411F
0x04 0x01
Ex2) SOCKET 2 : 2KB, SOCKET 3 : 1KB
OxFE421F OxFE431F
0x02 0x01
Ex3) SOCKET 4 : 2KB, SOCKET 5 : 2KB
OxFE441F OxFE451F
0x02 0x02
Ex4) SOCKET 6 : 2KB, SOCKET 7 : 2KB
OxFE461F OxFE471F
0x02 0x02

Sn_TX_FSR (SOCKET n TX Free Size Register) [R] [0x4020+0x0n00-0x4021+0x0n00]
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[0x0800]

& Hof

Sn_TX_FSRE HIEA| ZQlsty, H™&EE O0|He| 3A7|7t Sn_TX_FSREC} ZEtLp ZO ™M SENDLY

f

Sn_TX_FSR2 SOCKET n2| Internal TX memory2| Free size(H<% 7}5¢t O|O|E Q| byte size)E& Y 2{=Ct.
HOST= Sn_TX_FSRELC} =AAH TX memory0| DataE writestH ©OF E=ICh Ob2tAM G|OJE
SEND_MAC commandZ CO|O|EHE T&HCE TCP modeO|Me= ML =2LE GO[H =40 =0l
(DATA/ACK packet #=4l)&|H, Sn_TX_FSR2 ACHEFO| 4=Al5t DATA packet 37|22 LHEXHOZ ZII5HA|
EICt. 1 2| modeO| M= Sn_IR(SENDOK) = ‘1’9l AL Sn_TX_FSR2 T <43t Data sizePtE L|EMo=z2 &
7ts17| .
0| register& 21& [, AIEXt= Hatst 22 7| I8l upper byte (0x4020, 0x4120, 0x4220, 0x4320,
0x4420, 0x4520, 0x4620, 0x4720) E2 HXA 10{0F 3} LC}2 lower byte (0x4021, 0x4121, 0x4221,
0x4321, 0x4421, 0x4521, 0x4621, 0x4721) 52 24 0{OF L},
Ex) In case of 2048(0x0800) in SO_TX_FSR,
0x4020 0x4021

0x08 0x00

LI,

Sn_TX_RD (SOCKET n TX Read Pointer Register) [R] [0x4022+0x0n00-0x4023+0x0n00]
[0x0000]

[©)

Sn_TX_RD= TX memoryOf| A OfX|2F M&0| B [ addressE

1l

F2{Z=Ct. SOCKET n Command Register2|
SEND HHO=Z X Sn_TX_RDEE Sn_TX_WR7IX| HO|HHE M

—

of

Sich 0| ELIW XpEo2 1 3

[ HA

0| AAEICt et M&0| ELEH Sn_TX_RDL2} Sn_TX_WR2 Z2 Zt2 7t ZO|Ct. O] registerE &I

r|o

o

2 O, AFRAH= MEsh 742 7| 93| upper byte (0x4022, 0x4122, 0x4222, 0x4322, 0x4422, 0x4522,
0x4622, 0x4722) 52 TX 20{0F 3}1 C}S lower byte (0x4023, 0x4123, 0x4223, 0x4323, 0x4423,
0x4523, 0x4623, 0x4723) 52 2I0{Of BiC}.

Sn_TX_WR (SOCKET n TX Write Pointer Register) [R/W] [0x4024+0x0n00-
0x4025+0x0n00] [0x0000]

Sn_TX_WR2 T&g OO[E 7} writek|0jOF & {XIYEE LHFLL Of registers 912 W,
A= HEet 4r2 27| I8 upper byte (0x4024, 0x4124, 0x4224, 0x4324, 0x4424, 0x4524,
0x4624, 0x4724) =2 HAN A0{0f 5l C+Z lower byte (0x4025, 0x4125, 0x4225, 0x4325,
0x4425, 0x4525, 0x4625, 0x4725) =2 A 0O{Of SIC}t

Caution: This register value is changed after the send command is successfully executed to
Sn_CR.

Ex) In case of 2048(0x0800) in SO_TX_WR,
0x4024 0x4025

0x08 0x00

SHX| Ot 0| Zf2 writegt physical address7} OfL|2 2, physical address= C}1} ZHO| H|AFs|OF StC}.
1. Sn_TXMEM_SIZE(n)Oj|A{ SOCKET n TX Base Address (SBUFBASEADDRESS(n))2} SOCKET n
TX Mask Address (SMASK(n))7t A|AtEICE.
2. oM AHAtSE &= 42 Bitwise-AND operationdtil, SOCKETS| TX memory = 2|0f A
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SN_TX_WR1} SMASK(n)E Ed| offset address (dst_mask)E =L}

3. Dst_mask®?} SBUFBASEADDRESS(n)E [{d{fA{ physical address (dst_ptr)E ¥ =C}.
O|X|, M&% O|O|EE dst_ptrOf| AL2XI7F Adt= OFE writedtC (2HF SOCKETS| TX memoryQ|
upper boundO|A O 2 O|O|HE writedst= A2, TX memory2| upper boundZtZ9| H|O|E{E ™A write
oiCt, O2|xn A CtS SBUFBASEADDRESS(n)0j| physical addressE A4S0 LIHX| O|O|EE writedtC}.
1 =, Sn_TX_WRZfES writing HO|E A7|3tE ZItA|ZICt. OX|2fS 2 Sn_CR (SOCKET n Command

Register)0| SEND®E 22 3 StCt.

—

Chip Base Address = 0x0000, 512(0x0200) bytes send

0xC000
Socket 7 (2K) | oxg800 py 0x8300
Socket 6 (2K) | ox8000 OxB7EE
Socket 5 (2K) | oyas00 If SO_TX_WRO = OX8FEE,
s Real Physical Address is
Socket 4 (2K) | oyxa000 0x8000 + (OX8FEE & OxO7FF) =
Socket 3 (2K) 0x9800 Socket 0 Ox87EE
Socket 1 (2K) e
Socket 0 (2K) | oxg000 - 0x8000
0x8800
18 bytes OX87EE T

0x8800 — 0x87EE = 0x12,
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 SO_TX_WRO is
Ox8FEE + 0x0200 = O0x91EE

Ox81EE

A
494 bytes |

-l

Figure 6 Physical Address Calculation

Sn_RX_RSR (RX Received Size Register) [R] [0x4026+0x0n00-0x4027+0x0n00] [0x0000]

Sn_RX_RSR2 SOCKETNn2| Internal RX memoryQ| #=AI[|O|E byte sizeE YL2{&=LC}. O g2 SOCKET n

Command Register (Sn_CR) RECV HZHO{0| o8} LHEH O Z B3} remote peer2 HE HO|EHE =4l

© Copyright 2011WIZnet Co., Inc. All rights reserved.

36

00ZSM 33uldayl il



/V.V}Znet

SICE O] registerZ2 readdt [, M&tst Z+S 27| Q8 AFRXH= ArQ| byte (0x4026, 0x4126, 0x4226,
0x4326, 0x4426, 0x4526, 0x4626, 0x4726)E ™X read sl11 11 CtS | byte (0x4027, 0x4127, 0x4227,
0x4327, 0x4427, 0x4527, 0x4627, 0x4727)E

Ex) In case of 2048(0x0800) in SO_RX_RSR,
0x4026 0x04027
0x08 0x00

readSHCt

The total size of this value can be decided according to the value of RX Memory Size Register.

Sn_RX_RD (SOCKET n RX Read Pointer Register) [R/W] [0x4028+0x0n00-0x4029+0x0n00]
[0x0000]
Sn_RX_RD= =4I H|O|E{E readdt?| |8t pointero| 2|X| @EE HItCt. O] registerE readg [,
At A= "t 7fS readst?| ol A byte (0x4028, 0x4128, 0x4228, 0x4328, 0x4428, 0x4528,
0x4628, 0x4728)E WX readst CHS 3+ byte (0x4029, 0x4129, 0x4229, 0x4329, 0x4429, 0x4529,
0x4629, 0x4729)2 readsf|Of L},

Ex) In case of 2048(0x0800) in SO_RX_RD,
0x4028 0x4029
0x08 0x00

SFX|3F O] Zr2 read® physical address?} OfL|E2 2, physical address= Cr21F ZE0| A AHSHOF SHC}.

1. Sn_RXMEM_SIZE(n)0jjA] SOCKET n RX Base Address (RBUFBASEADDRESS(n))2t SOCKET n RX Mask
Address (RMASK(n))7} A At=ICE.
2. QoM AAtSt & ZrS bitwise-AND operationdtd, SOCKETS| RX memory B 2|0f A
Sn_RX_WR1} RMASK(n)E S| offset address (src_mask)E ¥+=Ct.
3. src_mask?2} RBUFBASEADDRESS(n)E [{dj Al physical address(src_ptr)E =L}
O|X|, %Al HIO|EE src_ptrE AtEX7} k= 02 readstCh. (2H2F SOCKET2| RX memory2|

upper boundO| A4S 2 [0|HE readst= A2, RX memory2| upper boundZtZ2| H|O|EH{E ™A read

SiCt. 2|1 ChS RBUFBASEADDRESS(n)Of physical addressE HHZASI0 LIHX| H|O|E{E read$tLCt.

=, Sn_RX_RDZ(E readpt 2F F7HAIZICL (=4lE HOJE 37| Oldez SIiMs 2AE2R,

a
=AMl Mo EtEA| Sn_RX_RSRZ checkdl{OF &tC}.) OrX|2to 2 Sn_CR (SOCKET n Command Register)0|

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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Sn_RX_WR (SOCKET n RX Write Pointer Register)[R/W][(0x402A+0xn00)-
(0x402B+0x100n)][0x0000]

Sn_RX_WRE =4l HIO|EE writest?| |3t pointerQ| {X| YEE XSTHC. 0x442A, 0x452A, 0x462A,

0x472A)E MK readstn o CHS 519 byte (0x402B, 0x412B, 0x422B, 0x432B, 0x442B, 0x452B, 0x462B,
0x472B)E readd|{Of 3tC}.
Ex) In case of 2048(0x0800) in SO_RX_WR,
0x402A 0x402B
0x08 0x00

Sn_IMR (SOCKET n Interrupt Mask Register)[R/W][0x402C+0xOn00][OxFF]

Sn_IMRE Host2 2{ZE SOCKET nQ| InterruptE AHstCE Sn_IMRQ| Interrupt Mask BitE2 Sn_IRQ|

Interrupt BitE1t 2t2t CS=ICt 29|9] SOCKET Interrupt?} ZHAist Sn_IMRQ| 1 Bit7f ‘1’2 AHE|

2

e AL Sn_IRe| Of& Bit7t ‘1’2 AM™EICt. Sn_IMRI} Sn_IRS| Q9| Bit7} 2& ‘"L [ff IR(n) = ‘1’
0| =ICt. O]l IMR(n) = “1’0|2}™ HostOf| InterruptZ} 2r44(¢/INT’ signal low assert)stLt)

6 5 4 3 2 1 0
PRECV PFAIL PNEXT SEND_OK | TIMEOUT RECV DISCON CON

Bit Symbol Description
. PRECV Sn_IR(PRECV) Interrupt Mask

Valid only in case of ‘SOCKET = 0’ & ‘SO_MR(P3:P0) = SO_MR_PPPoE’
6 PFAIL Sn_IR(PFAIL) Interrupt Mask

Valid only in case of ‘SOCKET = 0’ & ‘SO_MR(P3:P0) = SO_MR_PPPoE’
. PNEXT Sn_IR(PNEXT) Interrupt Mask

Valid only in case of ‘SOCKET = 0’ & ‘SO_MR(P3:P0) = SO_MR_PPPoE’

4 SENDOK | Sn_IR(SENDOK) Interrupt Mask

3 TIMEOUT | Sn_IR(TIMEOUT) Interrupt Mask

2 RECV Sn_IR(RECV) Interrupt Mask
(
(

1 DISCON | Sn_IR(DISCON) Interrupt Mask

0 CON Sn_IR(CON) Interrupt Mask
Sn_FRAG (SOCKET n Fragment Register)[R/W][0x402D+0x0n00-0x402E+
0x0n100][0x4000]

Sn_FRAGE= IP layerOj| A IP header?| Fragment fieldE A& SHCH W52002 IP layer2| packet fragmentE

ro m

X Q&R Q=C}. mbatA Sn_FRAGE AASIEatE IP datas fragmentTX| RO 0|2 AMESI= A

HESHK| %=L}, Sn_FRAG= OPEN command O|7% 0| A™sICt.
Ex) Sn_FRAGO = 0x4000 (Don’t Fragment)
0xFE402D OxFE402E

0x40 0x00

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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5 Functional Descriptions

W52002 Register@l Memory operation2 E38| ZtEtS| Internetd] HZAE 4= QUC} O] ZHO|A
= W52007 OfEH s2tE= A& &S

5.1 Initialization
» Basic Setting

W52002| =22 2|8l Ofcie| Register=
1. Mode Register (MR)

2. Interrupt Mask Register (IMR)
3. Retry Time-value Register (RTR)

4. Retry Count Register (RCR)
22| Register£2| ELC} XtM|et LHE 2 Register DescriptionsS A ZX=3ICt.

» Setting network information

I'Z

2|5t 7|2 Network ME AH:

= X0l Network HEE HIEA| MHe| FO{0f StC}.

=3
=

M

0jo

7

f 9
1. SHAR(Source Hardware Address Register)

SHARO]| 2|3} M E|= Source hardware address= 2= Device0f| CHsl| &2t Hardware
address(Ethernet MAC address)?f= Ethernet MAC layerO| M AtESIEE Hol M QUCE O]
MAC address®| 22 EEEQA 2&Stn QJQO0, Network deviceE MASHE=
Manufacture= 2 AH=El Network deviceOf IEEEZEE| &t B2 MAC addressE 5.0
SHO{OF BhLt.

http://www.ieee.org/, http://standards.ieee.org/regauth/oui/index.shtmlE =35}t

2. GAR(Gateway Address Register)

3. SUBR(Subnet Mask Register)

4. SIPR(Source IP Address Register)

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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> Set socket memory information
W52002| MM Zls3t TX, RXQ| X|CH M| 22| AO|=+& 16KbytesO|Ct. 16Kbytes2| EHQ| OFOJ|A]
= 1KB, 2KB, 4KB, 8KB, 16KB2| = 7|2 87||0| AANK| AHFEH MH™HO| 7IsSHA|BF TX, RX9|
APO| =7} 242t 16KbyteE HO{7tAM= oF EICt.

Ct2 2 SOCKET no| RX/TX MemoryE MA7Msl= QOIAIREE 0|2 LtEHH ZdO|Ct.

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

{

gS0_RX_BASE = 0x0000(Chip base address) + 0xC000(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

gSO_RX_MASK = 2K - 1; // OxO7FF, for getting offset address within assigned SOCKET O RX
memory

gS1_RX_BASE = gSO_RX_BASE + (gS0_RX_MASK + 1);

g51_RX_MASK = 2K - 1;

gS2_RX_BASE = gS1_RX_BASE + (g51_RX_MASK + 1);

g52_RX_MASK = 2K - 1;

gS3_RX_BASE = gS2_RX_BASE + (g52_RX_MASK + 1);

gS3_RX_MASK = 2K - 1;

gS4_RX_BASE = gS3_RX_BASE + (gS3_RX_MASK + 1);

g54_RX_MASK = 2K - 1;

gS5_RX_BASE = gS4_RX_BASE + (g54_RX_MASK + 1);

gS5_RX_MASK = 2K - 1;

gS6_RX_BASE = gS5_RX_BASE + (gS5_RX_MASK + 1);

g56_RX_MASK = 2K - 1;

gS7_RX_BASE = gS6_RX_BASE + (g56_RX_MASK + 1);

gS7_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, gS4_TX_BASE, gS4 TX_MASK, gS5_TX BASE, gS5_TX_MASK, gS6_TX_BASE,
gS6_tx_MASK, gS7_TX_BASE, gS7_TX_MASK */

h

00ZSM 33uldayl il
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Sn_TXMEM_SIZE(ch) = 2K,
Chip base address = 0x0000

0xC000
T S
S P <
O -
R P =
T O
e P s -
R O
w0y S

(@) TX memory

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

Socket 7 ey ST RXMASK - OXO7FF
Socket 6 ron 56 RXMASK - OXOTFF
Socket a5 RXMASK - OXOTFF
Socket 4 ooy o4 RXMASK - OXOTFF
Socket 3 os 53 TOCMASK - OxO7PF
Socket 2 oo 52 RXMASK = OXOTFF
Socket s S RXMASK = OXOTFF
Socket 0 cors S50 TXCMASK = OXOTFF

(b) RX memory
Figure 7 Allocation Internal TX/RX memory of SOCKET n

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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5.2 Data Communications

Initialization 1Y = W52002 TCP, UDP, IPRAW, MACRAW mode®| SOCKETS opend}Of ACHldt dataZ
Saale & A ECh W52002 SEHCZ SA0 ALE 7hsTh SOCKETS & 87§7tX| X|@gtct. Of

—

section0 M= 2f modedi| U2 S4I YO CHSHA A HtC.

5.2.1 TCP

TCP= Connection-oriented protocolO|Ct. TCP= AtAIQ| IP address?t Port number 12|11 ACHEEO| IP
address?} Port numberE 3t WO Z Connection SOCKETS @MStA T, @M= Connection SOCKETS
E3| DataE Z=2IBHCt. Connection SOCKET2| & HEIE10|= ‘TCP SERVER’Q} ‘TCP CLIENT’ 27tX|7F QL
Ct. O]l= O{CIO|A connect-request(SYN packet)ES H&st=Lfo| e} L2 &= ULt

‘TCP SERVER’2 AFCHEIO| connect-request ™&EE Cf7|5tH, FMEE connect-requestE  acceptst(f
Connection SOCKETS & A StCH(Passive-open).
‘TCP CLIENT’&= XtAIO| connect-requestE MLCHEIO| A M&3H0] Connection SOCKET @MHE HXA @3t

Ct(Active-open).

SERVER CLIENT CLIENT SERVE
OPEN OPEN
CONNECT
LISTEN Connect-Request ‘ ‘ Connect-Reqguest >
ESTABLISHED ESTABLISHED

< Data Communications > < Data Communications >

< Disconnect—Request ‘ < Disconnect—Request

Or Or

\ \
CLOSED CLOSED

“TCP SERVER” “TCP CLIENT”
Figure 8 TCP SERVER and TCP CLIENT

Disconnect—Request > Disconnect—Request >

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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5.2.1.1 TCP SERVER
v
LISTEN
—No- Y
- ESTABISHED?
Receiving
-Yes—) Process
No
Send DATA ? Yes—p| | Sending Process | |—
No
T Disconnecting
O Yo Process
&
No
e S L
N
No % No
¥
Yes

Yes- CLOSE -

Figure 9 TCP SERVER Operation Flow

SOCKET Initialization

TCP Data communication2 2|3 SOCKET Initialization 1tH0| Z Q3ICt. O|= SOCKETS opendt= 0|
Ct. SOCKET open 1P42 W5200°| 8712 SOCKET = djLtE XMEHSIO] MEHEl SOCKETS| Protocol
mode(Sn_MR(P3:P0))2t Source port number(“TCP SERVER”OjjAl= Listen port numberzti® &)Ql
Sn_PORT0S AHst T, OPEN commandE £=#&OZM O|FO0{XICt. OPEN command O|Z= Sn_SRO|
SOCK_INITe2 HZAEZ|™M SOCKET initialization 1P’H2 2tZ =ICE SOCKET initialization P42 “TCP
SEVER”Q} “TCP CLIENT”C| &2 9i0| 5 USIH XL EIC} CHE2 SOCKET n2 TCP modeZ Open 1} 0|

Ct

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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{

START:
Sn_MR = 0x01; // sets TCP mode
Sn_PORTO = source_port; // sets source port number
Sn_CR = OPEN; // sets OPEN command

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

LISTEN

LISTEN commandE £=335}0] “TCP SERVER”Z FZtA|ZIC}.

00ZSM 33uldayl il

{
/* listen SOCKET */

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

ESTABLISHMENT

Sn_SRO| SOCK_LISTENY! [ MCHEtO 2 EHE| SYN packet® £=AISIAH E|H Sn_SR2 SOCK_SYNRECVEZ H
AL SYN/ACK packet2 M% %= SOCKET n ConnectionO| ¥@MEE|1 Sn_SRE SOCK_ESTABLISHEDZ
HFRICt. SOCKET nQ| ConnectionO| ¥MEl O|22E data &£%=A10| 758 EICt. SOCKET nQ| connection

dds HQsts G2 271X 7 ULt

First method :
{
if (SN_IR(CON) == ‘1") Sn_IR(CON) = ‘1’; goto ESTABLISHED stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
3
Second method :
{
if (SN_SR == SOCK_ESTABLISHED) goto ESTABLISHED stage;
3
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ESTABLISHMENT : Check received data

Ao 2Eo| TCP data 4412 2HoIsic,

First method :
{
if (Sn_IR(RECV) == ‘1”) Sn_IR(RECV) = ‘1’; goto Receiving Process stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
3
Second Method :
{
if (Sn_RX_RSRO != 0x0000) goto Receiving Process stage;
3

First method= 0Of #=4l DATA packet OfC} Sn_IR(RECV)O| ‘1’2 MM EZICt. Host7f O[O z=AlSt DATA
packet®| Sn_IR(RECV)E O|X X 2| 2810 W52000| C}S DATA packet2 Z=Algt ZL, O|F Sn_IR(RECV)
of &5 230 Host= 1 Ch32| =4 DATA packetOf Cigt Sn_IRRECV)E QAR 7+ QA &L
tt2kAf Host7h 2 Sn_IR(RECV)O|| Tt DATA packets RHESHA| X 2|SHA| XotChEH Of #HEH2 AT EX]

ols
5

C}.

rr

ESTABLISHMENT : Receiving process
O] 20l M= L5 RX memoryOf| s=4IE TCP H|O|E{E X 2|otCt. TCP modelij A A CHEIO] H&3t Data
A7|7} Socket n2| RX memory free size 2Lt & A W52002 1 dataE AT £ glo0, RX memory

free size7} M&3t 40| AZ|ECt 2 WY77tX| connectionE {X|SH A 7|CZICE.

{

/* first, get the received size */
len = Sn_RX_RSR; // len is received size
/* calculate offset address */
src_mask = Sn_RX_RD&gSn_RX_MASK; /1 src_mask is offset address
/* calculate start address(physical address) */

src_ptr = gSn_RX_BASE + src_mask; /1 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 */

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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left_size = len - upper_size;

memcpy(gSn_RX_BASE, dst_address, left_size);
3

else

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

3

/* increase Sn_RX_RD as length of len */

Sn_RX_RD += len;

/* set RECV command */

Sn_CR = RECV;

ESTABLISHMENT: Check send data / Send process
H&T data A7|= 2= Socket nQ| Internal TX memory=2LCH & = Qiol, M&S data A7|7F A
YE MSSELC 2 Z% MSS CH2 Li5[0|H MSECH Ch2 dataE &S| ¢

SEND command?} 22 | Q=X| 2QI8}0F StCt. 0| SEND command 2t 0 CtA| SEND command&

BiA BHEA] O|F)
HhAISE 4~ QIC}. Data| A7|7F 242 SEND command &2 A|ZtE ZojX|22, N
2 50 ®&sks 40| FalSto).
SEND command =% = Datal| M&0| b2 2 =QIst7| QSfAM = £Al5t2{= Data lengthQ} M &4l
=l Data Length7} Z+2X| HtEA| =0l &l{OF stCt AlX| &A=l Data Length= SEND command =3 ™
29| Sn_TX_RD register gto| Xt0|2 A4t & =+ Ut 2ef, o &ilE Data LengthQ| 0| S48}
= Data length ECt 22 ZS2 SEND commandS 0|82380] Y7 Xl DataZ E 5 & ASHOF SHCL. A,
H7{Zl Data7| & FSE|0f AXN &A=l Data Lengtho| ol Zr0| &4AI5I2{= Data length?t ZHO}Of
send process?7} HAXMOZ 22 EICH OF2f0|= Send process®| ZIEtsh 0| & H O FCt.
Ex) ELj2{= Data Length= 10,
1) Data LengthE O|&83}0] SEND Command £ £=&istLC}.
2) AH T™&E Datalength Zt2 A AtSHC
oFokof| AlX| M4 =l Data Length 7 (=Sn_TX_RD_after_SEND-Sn_TX_RD_befor_SEND) O|2}H,
7%l Data Length= 30|=IC}.
3) AKX ZF&= Data Length Zfe| 30| HL§2{= Data Length Ztuo} AX| & M77FX] SEND
CommandE HH=3}0] -2otCt.
Note: Returngto| ¢0| ELj2{= Data Length Z‘u &X| & [}§7}X| Data copyES Data copyES

LB o gict,

—

/* first, get the free TX memory size */
FREESIZE:

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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freesize = Sn_TX_FSR;

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

Sn_TX_RD
/* calculate offset address */
dst_mask= Sn_TX_WRO0 &gSn_TX_MASK; // dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSn_TX_BASE + dst_mask; // 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*/
3

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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ESTABLISHMENT : Check disconnect-request(FIN packet)

AtCjElo 2 2 E disconnect-request(FIN packet)E =4I =X| 2HOISHCE. FIN packet =412 Ct21} ZH0|

fot

Lolst & 9IC}.

= —_= T

First method :

{
if (SN_IR(DISCON) == ‘1’) Sn_IR(DISCON)=1"; goto CLOSED stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR

Sn_IMR and Sn_IR. */

3

Second method :

{
if (SN_SR == SOCK_CLOSE_WAIT) goto DISCONNECT stage;

3

ESTABLISHMENT : Check disconnect / disconnecting process

O O|AF AMCHEIILIO| data communicationO] EQ7t Qe ALt MBSO ZEHE FIN packetE $£AIME
A2 += connection SOCKETS disconnect$tL}.

{

/* set DISCON command */

Sn_CR = DISCON;

3

ESTABLISHMENT : Check closed

DISCONO|L} CLOSE command®j 2|8l Socket nO| Disconnect =2 close &|Q=X| =QISHC},

First method :
{
if (Sn_IR(DISCON) == ‘1’) goto CLOSED stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
3
Second method :
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
3

© Copyright 2011WIZnet Co., Inc. All rights reserved.

48

00ZSM 33uldayl il



(V.V}Znet

ESTABLISHMENT: Timeout

Timeout2 connect-request(SYN packet)L} Z1740f CH3F S&HSYN/ACK packet), DATA packetO|L} 11749|
S EH(DATA/ACK packet), disconnect-request(FIN packet)L} 11742| SEH(FIN/ACK packet)S, = TCP
packetZ &g I g 4= QUCE RTRI} RCRO| &7HE Timeout A7t S¢F | packetEE HESHX
235t TCP final timeout(TCPy)0| ZHAMSIAH Z| 1 Sn_SRE2 SOCK_CLOSEDZ HO|3tCt. TCPpQ| =012

ChEat 20l & = ATt

First method :
{
if (SN_IR(TIMEOUT bit) == “1’) Sn_IR(TIMEOUT)=1"; goto CLOSED stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
3
Second method :
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
3

SOCKET Close

Disconnect-processOf| 2|3 0|0| disconnection=l SOCKETO|L} TCPo0 2|3l Close=l SOCKETS 2t 3|

closedt 7L, Host7} disconnect-processQi0] ZR 0| 9|8 SOCKETS close™ A A% £ QUL

{

/* clear the remained interrupts of SOCKET n*/
Sn_IR = OxFF;

IR(n) = ‘1’;

/* set CLOSE command */
Sn_CR = CLOSE;
3
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5.2.1.2 TCP CLIENT
TCP client= CONNECT state2 X|Q|3+ D E state’} TCP SEVERQ} =QUSICh XFA|SH LIL 52.1.1 TCP

SERVER'Z A=x3}7| Hi2tCh.

y

CONNECT

<>

Receiving
. eceived DATA Yes -»f Pr .
Send DATA ? ——Yes—»{ | Sending Process
No No
Disconnecting
No Received FIN? Yes » Pr

'y

_—

Figure 10 TCP CLIENT Operation Flow

P

CONNECT

‘TCP SERVER’Of|H| connect-request (SYN packet)E T <&SHC} ‘TCP SERVER’ 22| Connection SOCKET &M

YOI ARPro, TCProt 22 Timeouto] 24t 4 9Ich.
{

4y

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= Connection-less protocolO|Ct. UDP= TCP2t =fZ| ConnectionE ¥AMSIX| %10 datag S52%t
Ch. TCP= AZ|Y RUs data SAE EHYSH= B, UDP= data &419 ME[EE EFSIX| fe=
datagram S22 %l= protocolO|C}. UDP= connectionZ AESHX| 47| 20 XpAIQ| IP address2t
Port numberE &1 Q&= Q2 Arfbuto] EAO| S{EHEICH 0|QF Z2 datagram EA2 SfLIO|
SOCKETZ O|&3t0] e ity S48 & = Us O|FH0| Uxs HHH, P& E datao| &=HO|Lt K|

RE YUYSZRE data =4l 22 02 27t 4 = ULt o[t Z2 EXE &5t
A

242 EFSH7| fIohM, Host7t AY £4AE dataE MUESSHAL, AKX Y= HdEEREOl =4
dataE B A|8l|OF SHCt. UDP S A2 unicast, broadcast, multicast EAIS X|&stH, CI210F &2 EAl

FlowE 2L},

Process
No
No Yes—»| | Sending Process

No
v v
Yes
Yes No No

(  close ) @

Figure 11 UDP Operation Flow

5.2.2.1 Unicast and Broadcast

Unicast S412 7hg 2EtHQl UDP Silez, oHHo| Lt JLiyo|A Datag T &ttt HHH,
=

DataE ™YoLt 0|2 A, B, C O/ DataE &g 42, Unicast 412 A, B, C 2f210f| CHSHAl SHHMA
Datag M =

OlA ARPro7t Hiligh o= QUOM, ARProZt /st A0 A= Datag TEY =7t giCt.
Broadcast £4l2 Broadcasting IP addressZ $tHO| Data M&S E5I0 A, B,

= C
£ HNetsich o] I A, B, COj| Cist Destination hardware address& &% ZQ 7}

£Q
o
=
>
~
>
o

®
>

LSRRt
Note: Broadcast IP
=> HOST IPQ} Subnet Mask®| 245 OR A AtSIH Broadcast IP7f A =ICt,
ex> IP: 222.98.173.123, Subnet Mask: 255.255.255.0 O|™ broadcast IP: 222.98.173.255
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Description Decimal Binary
HOST IP 222.098.173.123 11011110.01100010.10101101.01111011
Bit Complement Subnet mask 000.000.000.255 00000000.00000000.00000000.11111111
Bitwise OR
Broadcast IP 222.098.173.255 11011110.01100010.10101101.11111111

SOCKET Initialization

UDP data communication2 |8 SOCKET initialization 1}40| & Q3}Ct. O|= SOCKETS opendt= 20|
Ct. SOCKET open 1MPd2 W5200°| 87§2| SOCKET = 3d}LtE MEHS}D, MEHE] SOCKET2| protocol
mode(Sn_MR(P3:P0)) 2} AfCHE O] EAMO| AFR% source port number®l Sn_PORT0ES A3t =, OPEN

commandE £=&5tCt. OPEN command O|% Sn_SRO| SOCK_UDPo 2 HZE|™ SOCKET initialization 1}

g2 H=EC

{

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;

Check received data

Ao =2 2EO| UDP data =412 QIS TCP SAl0t U Yoz 2010| 7hs3iCh. 28 TCP
oF &2 0|]=2 Second methodE F#ZtsICH “5.2.1.1 TCP SERVER”Q| l|& A& FrX3let.
First method :
{
if (Sn_IR(RECV) == ‘1”) Sn_IR(RECV) = ‘1’; goto Receiving Process stage;
/* In this case, if the interrupt of SOCKET n is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
3
Second Method :
{
if (Sn_RX_RSRO != 0x0000) goto Receiving Process stage;
3

Receiving process

0| I™H 0| A= Internal RX memory0]| %A=l UDP DataE A 2|¢tCt. £=4l%=l UDP data®| X+= Ozt

Zrh
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PACKET-INFO DATA packet
- Destination Port Byte size of
Destination IP Address SOiRET DATA packet Real Data
4 Bytes "1 2Bytes | 2Bytes | Size speicified in PACKET-INFO

Figure 12 The Received UDP data Format

=A%l UDP data= 8bytes©| PACKET-INFOQ} data packet® Z O|FO0{X|, PACKET-INFO= &Ko H
H (IP address, Port number)Q} data packet?| Z0|7} ZEH=ICt UDP= 2 &£AMXIZEE UDP datags %=

r=

o 4 7 UCh BARfS|l REL PACKET-NFO| $AX HEES Sof Zolg 4 9tk 4K
Broadcasting IP addressE 0| 23}0{ broadcastdt AR X A EICt Host= PACKET-INFOQ| £AIXt HEE
2M8l0 HR 9= =4l data packet2 FA|S{Of StCt. £ AIX}Q| data 37|7F SOCKETS| Internal RX

4_

memory free size2Ct & AL 1 datag £=AMT 4= Qlon, £t fragment®l data FA| A 4= ¢

—_

C}.

{

/* calculate offset address */
src_mask = Sn_RX_RD &g Sn_RX_MASK; /1 src_mask is offset address
/* calculate start address(physical address) */

src_ptr = gSn_RX_BASE + src_mask; /1 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 to header_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 to header_address */

memcpy(src_ptr, header, header_size);

/* update src_mask */
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src_mask += header_size;
3
/* update src_ptr */
src_ptr = gSn_RX_BASE + src_mask;

/* save remote peer information & received data size */
peer_ip = header[0 to 3];

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 to destination_address */
left_size = get_size - upper_size;
memcpy(gSn_RX_BASE, destination_addr, left_size);
}

else
{
/* copy len bytes of src_ptr to destination_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;
3
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Check send data / sending process

H&T dataad 7| = &=l SOCKETQ| internal TX memoryHLCH & = Qlol, M&T
C

HT

IP address2 A7 SICt.

data 3 7|7} MTU

Ct 2 42 MTU EtRIZ2 X522 LIE=0{X FEEICE Broadcaste A20{|= Sn_DIPROS Broadcasting

{

/* first, get the free TX memory size */
FREESIZE:
freesize = Sn_TX_FSRO;
if (freesize<len) goto FREESIZE; // len is send size

Register(Sn_DIPR), SOCKET n Destination Port Register(Sn_DPORT). */
Sn_DIPRO = remote_ip;
Sn_DPORTO = remote_port;

/* calculate offset address */
dst_mask = Sn_TX_WRO0 & gSn_TX_MASK; // dst_mask is offset address
/* calculate start address(physical address) */

dst_ptr = gSn_TX_BASE + dst_mask; // 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);
3
/* increase Sn_TX_WRO as length of len */
Sn_TX_WRO += len;

/* Write the value of remote_ip, remote_port to the SOCKET n Destination IP Address
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/* set SEND command */
Sn_CR = SEND;
}

Check complete sending / Timeout
C}2 DataE ™&£917| 8lM HEEA| O] SEND command?} 2tZ E|R}=X| =HOISHOf SHCt. Datal| =
7|17t 245 SEND command &t& A|Ztz ZOIX|EE, ™& DataE XYt I7|2 LHFO M&ES= A
O| F2[5tCt UDP data T& Al ARPro7tb dhlieh 4= QU1, ARProZb gt 42 UDP data H&2

C}.

First method :
{
/* check SEND command completion */
while(Sn_IR(SENDOK)==‘0") /* wait interrupt of SEND completion */
{
/* check ARP+g */
if (Sn_IR(TIMEOUT)==1") Sn_IR(TIMEOUT)=1"; goto Next stage;
3
Sn_IR(SENDOK) = ‘1’; /* clear previous interrupt of SEND completion */

}

Second method :
{
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 is activated, interrupt occurs. Refer to Interrupt

Register(IR), Interrupt Mask Register (IMR) and SOCKET n Interrupt Register (Sn_IR). */
3

Check Finished / SOCKET close

EMO| 25 B AL Socket n2 closedtLt.

{

/* clear remained interrupts */
Sn_IR = Ox00FF;

IR(n) = ‘1’;

/* set CLOSE command */
Sn_CR = CLOSE;
3
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5.2.2.2 Multicast

Broadcast E410| 2E7 [t EAISIE BHH) multicast E412 £ multicast-groupd|| SE = Ct
QF EXME BiCt A, B, C7F E multicast-groupdf] SEL|0 Q11, A7 SE = multicast-group2 £ data

—

8

2

= ko)
= [=)

B, C YAl A9 ™% dataE 4

ot

= =2 2= QICt. multicast EAIS 37| QsHM IGMP
protocol2 0| 235}0{ multicast-group0| SE3}0{0f SICt. multicast-group2 group hardware address,
Group IP address, group port number2 JL&E=ICt. Group hardware address®?t IP address= 0O|0| X|& £ 0
Ol= addressE A}-83}1, group port number= Qo|2 ALRESH &= QIC}.

Group hardware address= X[ ®2| (‘01:00:5e:00:00:00’ 0| S| ££E{ “01:00:5e:7f:ff:ff’) LHO|A{ MEHEZ|OH,
Group IP address= D-class IP  address HH< (“224.0.0.0”04| A ¢239.255.255.255’ 71t K|,

http://www.iana.org/assignments/multicast-addresses&t =)L 0| A MEHEICE,  O|Mf 6bytes®| group

hardware address@} 4bytes®| IP address2| &} 23Bit= Z =& MEHS|OF StCt. O 2, Group IP address
‘224.1.1.11°2 MEbEE A2 group hardware address= ‘01:00:5e:01:01:00°2 MEHZICE ‘RFC1112° &

=
=
Z (http://www.ietf.org/rfc.html).

W52000 | M= multicast-group SE0f| Z Q3 IGMP MI|l= WEAOSZ (Automatically) O|FO{ZICt.
SOCKET n& multicast modeZ opena A2 IGMP2| ‘Join’ message, close® AL ‘Leave’ message?| Li
EXMoz M&EIC| SOCKET open 0| EAl A| F£J|HOE ‘Report’ message?} L{EH o2 MAEIC),

W52002 IGMP version 11} version 202 X|8tH A9 version2 ARSI X} SICHH, IPRAW mode

SOCKETS 0|83}0] host7} XX IGMPS X{2|s}i0F Bhc}.

SOCKET Initialization

Multicast S22 /8| 87H2| SOCKET % olLtE MEHST, Sn_DHAROS multicast-group hardware
addressZ Sn_DIPROZ multicast-group IP address2 M7ZA3ICt. Sn_PORTOY} Sn_DPORTOZ multicast-
group port numberzZ AXSHCH. Sn_MR(P3:P0)E UDPZ Sn_MR (MULTHE ‘1’2 AXHst = OPEN
commandE £=&5tCt. OPEN command O|% Sn_SRO| SOCK_UDPo 2 HZE|™ SOCKET initialization 1}

ye ez

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

Sn_DHART1 = 0x00;
Sn_DHAR2 = Ox5E;
Sn_DHAR3 = 0x01;
Sn_DHAR4 = 0x01;
Sn_DHAR5 = 0x0B;

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

Sn_DIPR2 = 1;

Sn_DIRP3 = 11;

Sn_DPORTO = OxOBB8; /* set Multicast-GroupPort number(3000) */

00ZSM 33uldayl il
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Sn_PORTO = O0x0BB8; /* set SourcePort number(3000) */
Sn_MR = 0x02 | 0x80; /* set UDP mode & Multicast on SOCKET n 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;

Check received data

“5.2.2.1 Unicast & Broadcast.” &=

Receiving process

“5.2.2.1 Unicast & Broadcast.” &=

Check send data / Sending Process

>

SOCKET initializationOf|A] 0|0| multicast-group0f CH3t MEE MHEHSACOZ, unicastEAAN 2 ACHEd

MU

g

9| IP address@} port numberE MMt ZQJt QICt MElA F&T dataE internal TX memoryZ copy

St = SEND commandE =g stCt.

[

~

/* first, get the free TX memory size */
FREESIZE:
freesize = Sn_TX_FSR;

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

/* calculate offset address */
dst_mask = Sn_TX_WRO0 &gSn_TX_MASK; /1 dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSn_TX_BASE + dst_mask; // 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), (OxFEOOOO + 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;
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wizmemcpy( source_addr, gSn_TX_BASE, left_size);
3
else
{
/* copy len bytes of source_addr to dst_ptr */
wizmemcpy( source_addr, dst_ptr, len);
3
/* increase Sn_TX_WR as length of len */
Sn_TX_WRO += send_size;
/* set SEND command */
Sn_CR = SEND;
h

Check complete sending / Timeout

Data SAI0| Q3 B E Protocol X2|= Host7} ZZSIE 2 Timeout2 ZASHA| =L},

LS

{

/* check SEND command completion */
while(SO_IR(SENDOK)==0"); /* wait interrupt of SEND completion */
SO_IR(SENDOK) = “17; /* clear previous interrupt of SEND completion */

Check finished / SOCKET close

“5.2.2.1 Unicast & Broadcast.” &=
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5.2.3 IPRAW

IPRAW= TCP2} UDPQ| 3}2| protocol AH=9Q! IP layerE O|&%t Data £4I0|Ct. IPRAWE= protocol
number0]| 2} ICMP(0x01), IGMP(0x02)2t &2 IP layerQ| protocolE X|2ISHCt. ICMPL| pingO|Lt IGMP
v1/v2= W52000| M Hardware logic@ 2 O|0] {THEL|OQUACt. SFX|2F EQ0| M2} Hoste= Socket ns
IPRAW modeZ opendsto] 0|2 AT F33810] X2|& 2= QUCt. IPRAW mode SOCKETES Al2% A2,

H protocolg A2%EX| HBEEA] IP headerQ| protocol number fieldE A7 3}0{OF &tCt. Protocol number

= IANAG| 928 o|O] Holg|¢| UCH(http://www.iana.org/assignments/protocol-numbers %tX).

Protocol number= SOCKET Open O|F0f Sn_PROTOO| BEIEA|] AXSICE. W52002 IPRAW modeOf A

TCP(0x06)L} UDP(0x11)
protocol numberZto| EAZ S| 2SHC}. ICMPE A= SOCKETS IGMPRL ZH0| MNME|X| &2 1 2|9
AH

HA EI-

protocol number= X|R5}X| =C}. IPRAW mode SOCKETS| E4AlI2 X|HE

1

Protocol DataE =Algt

Receiving

-Yes—»
Process

Yes—»{ | Sending Process

T
Yes- <
Yes
No No
Timeout ?

Figure 13 IPRAW Operation Flow

SOCKET Initialization
SOCKETS AMEHSIDT Protocol numberE AMMSHCE. Sn_MR (P3:P0)E IPRAW modeZ A5t OPEN
commandE £=&5tCt. OPEN command O|% Sn_SRO| SOCK_IPRAWZ HHZAT|™M SOCKET initialization 1}

o2 EICY.

x

rlo

q
o

~

START:

/* sets Protocol number */
/* The protocol number is used in Protocol Field of IP Header. */
Sn_PROTO = protocol_num;

/* sets IP raw mode */
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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;

Check received data

“5.2.2.1 Unicast & Broadcast.” & =X

Receiving process

Internal RX Memory0]| £=4l%l IPRAW DataE A 2|3tCt =A%l IPRAW Datal| f1x &= ofz2e| dzlu} ZCh.

PACKET-INFO DATA packet
. Byte size of
Destination IP Address DATA packet Real Data
-t -t - >
4 Bytes 2 Bytes Size speicified in PACKET-INFO

Figure 14 The receive IPRAW data Format

IPRAW datas= 6 bytes®| PACKET-INFOQ} data packet@ = O|FO{X|H, PACKET-INFO= & AXtO| HE(IP
address)2t data packet@| Z 0|7} ZBH=ICE IPRAW model| data £=412 UDP2| PACKET-INFOO| A & AKXt
9| port number H2|E AH|2|5l1= UDPdata =21t 5= S AUSICt. ‘5.2.2.1 Unicast & Broadcast’ &H=x.
& AMXIO| Data 7|7} SOCKET nS| RX memory free sizeECt 2 AL 11 datags $£=Ag £ glony, £t

fragmented data GA| $=AIEH £= QiCt.

Checks send data / Sending process

H&% data 3 7|= 2= SOCKET nQ| internal TX memory 2Lt & = ¢, default MTUELC & %=
_I':_

o g2

=
Ct. IPRAW data &2 UDP data M&0||A| destination port numberE AH3st= AE X st 2

ASICE. AEM|BH AtEt2 ¢5.2.2.1 Unicast & Broadcast’ & #tZ5}7| HfEECH

Complete sending / Timeout

UDP2} &, ‘5.2.2 UDP’&t=.

Check finished / SOCKET closed

UDPQ £, 5.2.2 UDP'&HE
5.2.4 MACRAW

MACRAW S A2 Ethernet MACE 7|HIO 2 11 A2| protocolE host7} SX0| LA SASHA A8 £
ULE = SAEHO|CE

- o

MACRAW mode= 22| SOCKET 02t At& 7hs3|CH SOCKET 02 MACRAWE ALE% 42 SOCKET 104 7
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7HX|+= hardwired TCP/IP stack2 CHZ AtE% 20+ OfL|2}, SOCKET 0£ 0O}X| NIC(Network Interface
Controller) & A% = 20| software TCP/IP stack2 3g £ QIC}. 0|t Z0] W52002

hardwired TCP/IP2Q} software TCP/IPE B& F&T 4= Q= hybrid TCP/IP stackg X|&tCH. W52000|

K| Jd5tE 87§2] SOCKETECE [ B2 SOCKETSO| 274E 4%,

rlo

rir

SOCKET 9| StAHE &% = QUCH. MACRAW model| SOCKET 0= SOCKET 10{{A 77tX| AtEE|XD R

AA
protocolS2 Helet 2= protocolsS M2l = ULk MACRAW Fi2 OFFE Xzl §io] =

O - -

30

Ethernet packet@lo] EAI0|EZ2 MACRAW M Xt= 0|23t protocole EMStn H2|g %=
software TCP/IP stackE

6bytesO| source hardware address, 6bytes®| destination hardware address, 2 bytesQ| Ethernet type

.

14bytesE 7|22 2 ETHS|0

-
Ol
-
M
-

OPEN

»<"Received DATA? >>—Yes—»| Raceiving
Process

No Yes—»| | Sending Process

it

Complete
Sending?

-Yes.

’.Z
|
<
1
=
[+

Yes

CLOSE

.4

Figure 15 MACRAW Operation Flow

=2 452 2/75t= SOCKETE2
hardwired TCP/IP stack@ 2 {&ist1, 1 2= MACRAW modeE O|&3}0 software TCP/IPE {3510

8

rir

™ ASGOF SHCF. MACRAW data= Ethernet MACE 7|EISZ 3}7| W{-Z0]
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SOCKET Initialization

SOCKETZ MEistn Sn_MR(P3:P0)E MACRAW modeZ 7%t = OPEN commandZ =#otCt. OPEN
command O|% Sn_SRO| SOCK_MACRAWZ HHZAL|M SOCKET initialization 1tH2 QAF =ICt O[Mf SA0
ost = ™E (Source hardware address, Source IP address, Source port number, Destination
hardware address, Destination IP address, Destination port number, ZtZ Protocol header, ETC)&=

MACRAW Datal| LHEE0|2Z2 0|2 = B O register HS Zo QiCt

{
START:
/* sets MAC raw mode */
SO_MR = 0x04;
/* sets OPEN command */
SO_CR = OPEN;
/* wait until Sn_SR is changed to SOCK_MACRAW */
if (Sn_SR != SOCK_MACRAW) SO_CR = CLOSE; goto START;
3

Check received data

‘5.2.2.1 Unicast & Broadcast’ &=

Receiving process

SOCKET 02| internal RX memory0 Z=AlZ=l MACRAW dataE X 2|3tCt. MACRAW datal| 1 X +&= Figure 17

oz
PACKET-INFO DATA packet CRC
Byte size of Real Data Cyclic Redundancy
DATA packet Desfination MAC Source MAC Type Payload Check
(BBytes) (BBytes) (2Bytes) (46~1500Bytes)
2 Bytes Size speicified in PACKET-INFO 4 Bytes

Figure 16 The received MACRAW data Format

MACRAW data= 2 bytes®| PACKET-INFO, data packet, 4bytes©| CRCZ O|F 0 TIC}t. PACKET-INFO= data
packet®| Z0|0|{, data packet2 6bytes destination MAC address, 6bytes source MAC address, 2bytes
type, 46~1500 bytes payloadZ O|FO{ZICt. Data packet®| Payload= TypeOf [}2} ARP, IPQ} Z2

Internet protocolZ O|FO0{ZXICt. TypeO| &tst HEE= http://www.iana.org/assignments/ethernet-

numbersE X A3S}7| HREtCH

00ZSM 33uldayl il

{

/* calculate offset address */
src_mask = Sn_RX_RD & gSn_RX_MASK; /1 src_mask is offset address
/* calculate start address(physical address) */

src_ptr = gSn_RX_BASE + src_mask; // src_ptr is physical start address
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/* 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 */
left_size = len - upper_size;

memcpy(src_ptr, dst_addr, left_size);
3
else
{
/* copy len bytes of src_ptr to destination_address */
memcpy(src_ptr, dst_addr, len);
3
/* 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;

<Notice>

Internal RX memory?| free size7} W52000| #=Al8OF & MACRAW datal| 3 7|ELCI &2 AL, $=Alg]
X

o
M7t g gdlg 5 QUL Ol= &7| sample codeO|A] PACKET-INFO 2442 @ FE O7|A|7 SHIE
MACRAW data #=41 X{2|2 & 2 Q7| =lCh. 0] 2X|= internal RX memoryZ} Fullof] 7}7t842 g

o
HE Ol FHOITICE Of E2X& MACRAW dataol 43 Ol= F= ZQotCHH of2fer ZOo| sfZe =+

—

ot
tot

C

LY

30

= Internal RX memory2| X{2|5 #%|CHst wa| 810 Fullo] E2ast= 42 2hX|iC).

= SOCKET Initialization 1t 2| Sample codedj| A SO_MR2| MF(MAC Filter) BitE M™EsI0] XtAIO| S| &St

£ MACRAW datalt2 +AISIEZ 30| 4AI251E ZOICh,
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START:

/* sets MAC raw mode with enabling MAC filter */
SO_MR = 0x44;

/* sets OPEN command */

SO_CR = OPEN;

/* wait until Sn_SR is changed to SOCK_MACRAW */

if (Sn_SR != SOCK_MACRAW) SO_CR = CLOSE; goto START;

3

=Internal RX memory?2| free size”7} 1528 - default MTU(1514)+PACKET-INFO(2) + data packet(8) + CRC(4)
- B0 22 Z 2 SOCKET02 closedt & X|Z7HA| £=Alst 2= MACRAW dataES X{2|st1 CtA| SOCKET
0E openst| HAH X2|stC. O|f SOCKET 0 closeO|F 4=AlL|= MACRAW datas &4E L QIC}.

{

/* check the free size of internal RX memory */
if((Sn_RXMEM_SIZE(0) * 1024) - Sn_RX_RSRO(0) < 1528)

{
recved_size = Sn_RX_RSR0O(0); /* backup Sn_RX_RSR */
Sn_CRO = CLOSE; /* 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 */

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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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;
3
/* Reopen the SOCKET */
/* sets MAC raw mode with enabling MAC filter */
SO_MR = 0x44; /* or SO_MR = 0x04 */
/* sets OPEN command */
SO_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*/

3

Check send data / sending process

M<&Th Data A7|= 2= SOCKET 09| internal TX memory&LCH & %= Ql11, CESH default MTUELCH
%= QlC}. Host= ‘Receiving process’ 1} 1} 20| data packet HAlDl 5 USH MACRAW dataZ A8}
a 2

.

dataE M4ttt O] [ MMEl data®| A7|7F 60 bytes 0|2t AL AlX| EthernetC 2 M&EL| &=
(@]

packet2 Lj

{

Mo Z 60bytes7| T|E=E ‘Zero padding’st0] F&SHC}

4

/* 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; // dst_mask is offset address
/* calculate start address(physical address) */

dst_ptr = gSn_TX_BASE + dst_mask; // dst_ptr is physical start address

/* if overflow SOCKETTX memory */
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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_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

{/* 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 */

SO_CR = SEND;

00ZSM 33uldayl il

Check complete sending

Data EAl0| ZR3l ZE protocol X2|= host7} Zt2|8}7| 20| timeoutS ZASIX| QX

LS LS

c}.

rr

{

/* check SEND command completion */
while(SO_IR(SENDOK)==0"); /* wait interrupt of SEND completion */
SO_IR(SENDOK) = “17; /* clear previous interrupt of SEND completion */

Check finished / SOCKET close

‘5.2.2.1 Unicast & Broadcast’ &=
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6 External Interface
W52002 Q|8 MCULIe| EAIE 2|8l SPIlinterfaceE N&3st RULC}.
6.1 SPI (Serial Peripheral Interface) mode

Serial Peripheral Interface Mode= Data E412 28l ofzfjel O 2lu} Z+0] 4= 0| EQS}C}.

SPI Master SPI Slave
VCC
External W5200
MCU (Hardwired TCP/IPCore)
M3

SPIT_NSS | —» /SCS
SPI1_SCK | +—» SCLK
SPI1_MOSI | +——» MOSI
SPI1_MISO | }&—— MISO

Figure 17 SPI Interface

6.2 Device Operations

W52002 External Host2 £ E{ HLJZl Instruction SetOf 2|8 H|O{=ICt. W52002 SPI SlaveZ2
S2tSHH External Host= SPI Master2 &ZAFSHA =ICH SPI Masters= W52002+ SPI busQ! Slave
Chip Select (nSCS), Serial Clock (SCLK), MOSI (Master Out Slave In), MISO (Master In Slave Out)
= 0|873t0] §ilotet.

SPI Protocol2 Mode 0-3, 47}j0] ZEZ FO| |0 QUL ZF B E = SPI Clocke| =41t 2|4k
(}2t Data2 X 2|ste= HHEO0| HEtRICE W52002 SPI Slave2 =2 ZZHSHH SPI mode 0 1t 3
S X|BIC}. SPI Mode 01} 39| inactive® [ SCLKS| 2A0| Ct2M activeA| SUSHH S &
StCt. SPI Mode?t 01} 3 AP Dataz= &4 SCLKQ| Rising edgell| latchk|0q, Datal| &2
Falling edge & [j O|&20{ ZICt.

-~
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1. InactiveQ 42 nSCSE ‘High’Z2 MH™SICt.
2. SPIMaster C|HIO|AQ| SPI 23 P X|AEHSS MASICL.
3. nSCSE ‘Low’Z M SICL. (data transfer start)
4. SPI Master C|HFO|A 9| SPDR register0]| M&%h AddressE WriteStLt.
5. SPI Master C|H}O|AO| SPDR register0ff F%%2t OP code / data lengthE WritestC}.
6. SPl Master C|HFO|A Q| SPDR register (SPI Data Register)0f| &% DataE WritedtCt.
7. 2plo| e mj7tx) 7|chac.
8. OISk D= Datal| M&0| ZE|H nSCSE ‘High’2 MM stCt.
c,I | | I | | | |1I | | I | | | 2
Address
I I A O I I I B
OP Code (1bit) + data length n (16bit)
[ [ [T T T T P T T I IT]
data1 T
[ [T T T T T I T ITTITTT[]=
E 5
[ T [T T T T T T 1T 1T I1TrIrrrils
data n-1 ¢
gefOT1T213]alsTelz] T T T T T 1
Byte Byte
Figure 18 W5200 SPI Frame Format
I
nSCS Xl
, -
moves. 10 4 2 3.4 B 67 B G940 A2 13 14 A8
SCLK moDEO Iy .
SB Addre LSB Address
Mos! 99000000609000 -
e 0&0;0.0.0‘0‘0.0‘0.0;0‘0‘.0 XX KA K KXXHIIXN K
(a) Address Sequence
nSCS
—it -
MODE3 16 .17 18 19 20 2122 .23 24 .25. .26 27 28 29 30 31
SCLK
_.‘
Mos| 6090000000990
MISO — QOO XXX XXX XX XKXXXKHRXX X

Process of using general SPI Master device

(b) OP/Data Length Sequence

Figure 19 Address and OP/DATA Length Sequence Diagram
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READ Processing

READ Processing Sequence Diagram2 1% 201} ZCt. READ processingS A|2&tsE7| 218 nSCS
£ ‘low’Z driving &+ F|, Address, OP Code, Data Length, DataE X} CH=Z MOSIOf| QI=i5ICt.
Address, OP code, Data Length@} Datat2 XtM|$t Sequences= 1% 192 E15HCE OP Code
(OP)0Of|= READ OP2} WRITE OPO|ZE A & ZF7} QUCE OP 7} 0¥ [} read operation0O| MEHL]
M, OP 7} 1Y AL write operation0| MEHEZICE,

W52002| SPI= byte Et2|9| byte READ processingidt 24=9| DataE X 2|5}= burst READ
processing0| X|& =ICt. byte READ processing® A2, 16-Bit Address, 1-Bit OP code(0x0), 15-
Bit Data Length@} 8-Bit DataO|Z | 4 instructionO| & Q3}Ct. HFHO| Burst READ processing2
Data instruction2t© 2 =% =|C}. Data lengthZ byte READ processingdt Burst READ processing
O] FEEICt. THQF Data length7} 12 AL byte READ processing0| =2 &|H, Data length7} 2
O| A A2 Burst READ processing0| =gl =IC}. MISO T2 HFEA] nSCSQ| Falling edge 0|%
‘low’ 2 Drivingk|0{OF SILC}.

I
nSCs \|
0 1 2 12 13 14 15 17 18 19 28 29 30 31 32 33 34 35 36 37 38 39

4008 ) _
SCLK mopgo 1 |
| 16-bit Address OP | Data Length (1bit/15bit) e E-bit Datal

0.0 03500006 000000100000000
MISO m::ﬁ;m QOO HOOOOOO OO HOXOXXXOOX QOO

I
n5Cs :f

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 =

-bit Datal

8-bit DAta) e -bit Datad.

MHH..@OGOOO..GGGGGQQOQ90000 ,
Mmﬁ%%%%%%WWWWWMMW%%%%WWWMM&ﬁ&m

Figure 20 READ Sequence

/* Pseudo Code for Read data of 8bit per packet */
#define data_read_command 0x00

uint16 addr; // Address : 16bits

int16 data_len; // Data length :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
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// SpiSendData
SpiSendData(((addr+idx) & OxFF00) >> 8);  // Address byte 1
SpiSendData((addr+idx) & OxO0O0FF); // Address byte 2

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

SpiSendData((data_len& OxO00FF));

// Read data:On data_len> 1, Burst Read Processing Mode.
for(int idx = 0; idx<data_len; idx++)
{
SpiSendData(0); // Dummy data
data_buf[idx] = SpiRecvData(idx); // Read data
3
CSon(); // CS=1, SPI end
ISR_ENABLE(); // Interrupt Service Routine disable
3
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WRITE Processing

Figure 212 WRITE Processing Sequence DiagramS = OJ=Ct. READ processing2 A|Z&tsH7| 9
Sl nSCSE ‘low’= driving 3t T, Address, OP Code, Data Length, DataE AI&|CH{E MISOO| ¢!
=it

W52002| SPI= byte EH|o| byte WRITE processingd} Z4=9| DataE X{2|5t= burst WRITE
processing0| X|& =ICt. byte WRITE processing 42, 16-Bit Address, 1-Bit OP code (0x1), 15-
Bit Data Length@} 8-Bit DataO|Z A 4 instruction= A =ICt. BtHO| Burst WRITE processing
2 Data instructionTte 2 £EZICt. Data lengthZ byte READ processingdt Burst READ
processing0| L2=ICt. THQF Data length7t 12 42 byte READ processing0| =3 |H, Data
length7t 2 O|AY AL Burst READ processingO| =2 =ICf. MOSI T2 HIEA| nSCSQ
Falling edge 0|2 ‘low’= Drivingt|0{O} StL}

o 1t 2 1213 14 15 A7 18: 19 28 29 30 31 32 33 34 35 36 37 38 39

I
| 16-bit Address OP / Data Length (1bit/15bit) 8-bit Data1

most — —EXDHHEXXDXOEXDE AHEOEXDEXRXXKKKD
mww&A%%%%MMMWWW%+%%%%®°OGOBG@—-

nSCS f

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 —

l: 8-bit Datal ;l: 4-bit Datal ';1:. 8-bit Datad =

MH%%%%%%%%%%%%%%%%%%%%%%%%%++—
LIe120.0.0.0.000.0.0.0.0.060.000.0.0.0.0.0.000 i

Figure 21 Write Sequence

/* Pseudo Code for Write data of 8bit per packet */
#define data_write_command 0x80

uint16 addr; // Address : 16bits

int16 data_len; // Data length :15bits

uint8 data_buf[];// Array for data

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

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

SpiSendData(((addr+idx) & OxFF00) >> 8); // Address byte 1
SpiSendData((addr+idx) & OxO0FF); // Address byte 2
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// Data write command + data length upper 7bits
SpiSendData((data_write_command | ((data_len& 0x7F00) >> 8)));
// Data length bottom 8bits

SpiSendData((data_len& OxO0O0FF));

// Write data: On data_len> 1, Burst Write Processing Mode.
for(int idx = 0; idx<data_len; idx++)
SpiSendData(data_buf[idx]);

CSon();// CS=1, SPI end
IINCHIP_ISR_ENABLE();// Interrupt Service Routine disable
3
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7 Electrical Specifications

7.1 Absolute Maximum Ratings

Symbol Parameter Rating Unit
Voo DC Supply voltage -0.5 to 3.63 \"
Vin DC input voltage -0.5 to 5.5 (5V tolerant) \"
N DC input current +5 mA
Top Operating temperature -40 to 85 °C
Tst6 Storage temperature -55to 125 °C

*COMMENT: Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.

7.2 DC Characteristics

Symbol Parameter Test Condition Min | Typ | Max | Unit
Voo DC Supply voltage Junction 2.97 3.63 \'%
temperature is from
-55°C to 125°C
Viy High level input voltage 2.0 5.5 \'%
Vi Low level input voltage -0.3 0.8 \"
VoH High level output voltage IOH=4 ~8 mA 2.4 \"
VoL Low level output voltage loL=4 ~8mA 0.4 \"
f Input Current Vin = Voo +5 uA
7.3 POWER DISSIPATION(Vcc 3.3V Temperature 25°C)
Condition Min Typ Max Unit
100M Link 160 175 mA
10M Link 110 125 mA
Un-Link 125 140 mA
100M Transmitting 160 175 mA
10M Transmitting 110 125 mA
Power Down mode 2 4 mA
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7.4 AC Characteristics
7.4.1 Reset Timing

(i) it
Rt \ |
! . T N
PLOCK ! /
(Internal) T i
Figure 22 Reset Timing
Symbol Description Min Max
Tre Reset Cycle Time 2 us
TeL nRST internal PLOCK 150 ms

7.4.2 Crystal Characteristics

Parameter Range
Frequency 25 MHz
Frequency Tolerance (at 25C) +30 ppm
Shunt Capacitance 7pF Max
Drive Level 59.12uW/MHz
Load Capacitance 27pF
Aging (at 257C) +3ppm / year Max

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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7.4.3 SPI Timing

Vin I i
nSCS y, [
SCLK =T —Tu—
IL |
vosi v 72000 X777
MISO X X
Figure 23 SPI Timing
Symbol Description Min Max Units
Fsck SCK Clock Frequency 80 MHz
Twh 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
Terz nSCS High to Output Hi-Z 5 ns
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7.4.4 Transformer Characteristics

Parameter Transmit End Receive End
Turn Ratio 1:1 1:1
Inductance 350 uH 350 uH
PHY-side RJ45-side PHY-side RJ45-side
TD+ TX+ TD+ 3 LM_I TX+
TCT —;‘Ié lg ||$CMT TCT ——: “E e
TD- [™] TX- ™ er.
11 11 CMT
RD+ RX+ RD+ RX+
L ?[‘i S — :3“& L.
RD- m {- : ; RX- RD- ‘—rw]—Rx-
RCT 1:1 1:1 CNT

Asymmetric Transformer

Lj5 PHYREZ At

ArE8OF SHL.

Symmetric Transformer

Figure 24 Transformer Type

Sl= 42, Auto MDI/MDIX (Crossover)E 2|8 Al 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
(TSmax to Tp)

3° C/second max.

Preheat
- Temperature Min (Tspin)
- Temperature Max (TSmax)

- T]me (tsmin to t‘-smax)

150 °C
200 °C
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.

—
o

._‘
-

Temperature —

Preheat

> e —
—L Critical Zone
T toTp

«—  t 25°C to Peak

Time —>

IPC020¢-5-1

Figure 25 IR Reflow Temperature
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9

Package Descriptions

TOP VIEW
F ClA
& . [aaa[C]A]
D1
™y |aaa|C
MILLIMETER INCH
SIMBOL
L MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
Ll
A 0.90 0.035
-d} A1 |0.00 | 0.01 | 0.05 | 0.00 (0.0004 0.02
A2 0.65 | 0.70 0.26 |0.028
Sy |bbb|C|B
A3 0.20 REF. 0.008 REF.
1 B
Sleolcls| B 0.20 \ 0.25 | 0.32 0.008|0.010|0.013
D 7.00 bsc 0.276 bsc
BOTTOM VIEW
D1 6.75 bsc 0.266 bsc
D2 0.20 MIN
PN 1D — 0.42+0.18 | D2 |4.86 \ 5.06 | 5.26 0.191|0.199|0.207
' >UUUTUUUUUUUB N E 7.00 bsc 0.276 bsc
) h
B re g E1 6.75 bsc 0.266 bsc
) J 3
= | — e ﬁ E2 |4.86 | 5.06 | 5.26 |0.191]0.199(0.207
s = o L |0.30 | 0.40 | 0.50 |0.012|0.016|0.020
z B - o
= g 3 e 0.50 bsc 0.020bsc
(=]
8 &= = ot | o | - |12] 0 12°
S =8 R |0.65 0.028] - | -
nnNnanadg fl‘ g TOLERANCES OF FORM AND POSITION
———I——b e sitm| e aaa 0.10 0.004
$]0.10@][c[A[B] bbb 0.10 0.004
cce 0.05 0.002
et SIDE VIEW
w\. '\{) ): chcc Cl
SEATING / L]
PLANE aa

Note:

Figure 26 Package Dimensions

1. All dimensions are in millimeters.

2.
3.
4.

tip.

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

Die thickness allowable is 0.0304 mm MAXMUM(0.012 Inches MAXIMUM)

Dimension applies to plated terminal and is measured between 0.20 and 0.25mm from terminal

5. The pin #1 identifier must be placed on the top surface of the package by using indentation mark

or other feature of package body.

6. Exact shape and size of this feature is optional.

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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7. Package warpage max 0.08 mm.
8. Applied for exposed pad and terminals. Exclude embedding part of exposed pad from measuring
9. Applied only to terminals

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

© Copyright 2011WIZnet Co., Inc. All rights reserved.
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Document History Information
Version Date Descriptions
Ver. 1.0 MAR2011 Released with W5200 Launching
Ver. 1.1 13APR2011 Changed IMR address (0x16 to 0x36) - (P.14, P.18)

Changed IMR2 address (0x36 to 0x16) - (P.14, P.22)

Ver. 1.2 22ARP2011 Fixed the description of RSV at 1.3 Miscellaneous Signals (P.10)
Fixed the values of typical at 7.3 power dissipation (P.75)
Added the values of maximum at 7.3 power dissipation (P.75)
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.70)

Copyright Notice

Copyright 2011WIZnet, Inc. All Rights Reserved.

Technical Support: support@wiznet.co.kr

Sales & Distribution: sales@wiznet.co.kr

For more information, visit our website at http://www.wiznet.co.kr
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