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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 1/0 signal tolerance

- Lead-Free Package

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

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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Target Applications

W52002 Ct21t Z2 Embedded applicationd = 3tsiCt.

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 2012 WIZnet Co., Inc. All rights reserved.
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1 Pin Assignment
o - (o]
- I
2288583355558 ¢%
(1] GMDA
[ WECIWIA
o7 GHDA
nlHT RxIM
nsCs Rx|P
SCLE/RDn w 5 20 0 GHDA
MOSLWER THOM
MISD TxOP
PWDN ETALVDD
nR5T VCC3IV3IA
VOOV 1VEQ
GHD GHDA
"22:8538883%
5 B =
T 2 3

Figure 1 Pin Description W5200

1.1 MCU Interface Signals

Symbol Type Pin No Description
AO/DUP I 30 (*)ADDRESS[0]
Indirect interfaceO|A] W5200°| FX|AEHLF HEZ|E
Mesty| 9ls) ArgHCt
A1/SPD I 31 (*)ADDRESS[ 1]
Indirect interfaceO|A] W5200°| FX|AEHLF HEZ2|E
Mests| 9ls) ArgBHCE
D7-0 /0 32, 33, (*)DATA
34, 35, Indirect interfaceO|A] W5200°| ZX|AEHL HEZE
36,37, | AL 47| L3 AHESHLL
38, 39
RSTn I 46 RESET ( Active LOW)
activeZ} Low®l W52008 x7|3} st7| {3t = O|C}.
RESET Signal2 low O|F XA 2usO|& S X|8HOF St
High de-assert O|Z L{j& PLLO| ©t™ 3t E Oi7IX| XA

© Copyright 2012 WIZnet Co.,
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“7 Electrical Specification” &=

CSn

1

SPI SLAVE SELECT ( Active LOW )

SPI interfaceOf| A SPI SlaveQl W5200S MEHZH [ AL
stk

(*)CHIP SELECT ( Active LOW )

Indirect interface0i A W52002| LHE B|X|AELF 2
2o B2 2 O Ar8otct.

INTn

40

INTERRUPT (Active LOW )

W520092| Interrupt Sources?} &dl & AL LowZ E|
Ct24 Z2 4220 4<ZASHCE. socket connecting,
disconnecting, data receiving timeout, and WOL (Wake
on LAN). Interrupt= IR(Interrupt Register) or Sn_IR

(Socket n interrupt Register)O| Clear& [ High assert7}
EIC},

SCLK/RDn

42

SPI CLOCK

SPl interfaceOf| A{ SPI Clock signalZ A}-Z2SHLE.

(*)READ ENABLE ( Active LOW )

Indirect interfaceOjA{ W52002| L{&E 2|X|AELE 2
2|2 27| Qs ArRsiC}.

MOSI/WRn

43

SPI MASTER OUT SLAVE IN

SPl interfaceOf|A{ SPI MOSIZ A2 3tC},

(*)WRITE ENABLE ( Active LOW )

Indirect interfaceOf|A{ W52002| LHE B|X|AELt H2
2|0 DataE M7| f{si AtE%tCt. Datas O 4z Q|
rising edge0f W52002 2 latched&IC}.

MISO

44

SPI MASTER IN SLAVE OUT
SPl interfaceOf|A{ SPI MISOZ A2 3tLC},

PWDN

45

POWER DOWN ( Active HIGH )
0| T2 W52002| Power downS MM&}=0 AL2SHC}.
Low: Normal Mode ZHMd 35}

High: Power Down Mode 2435}

SPIEN

(*)SPI ENABLE ( Active HIGH )
SPl interfaceE Enable/disable 57| 2|3l At23%tCt.
Low: SPI interface Mode H|Ztd3}
High: SPI interface Mode 23}
mode AF2SIX| Fog{™, CIA| Z8l, Indirect mode
AHE3StE{ ™, 0| AISZ low assert 5t EIC}

O| T2 RESET periodZ ¢t 243} ElCt.

SP

i

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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(*) O] T Indirect interface modeO|A| AFE L= T QIL|CH. Indirect interface mode0 CH
x

St XtM[ 3 Lf82 W5200_AN_Indirect.pdf EAE EZSHA Q.

1.2 PHY Signals

Symbol Type Pin No Description
RXIP I 20 RXIP/RXIN Signal Pair
RXIN/RXIP differential signal, =4l A|0f differential G| O]
RXIN ! 21 E{= RXIN/RXIP differential signal 2 E3dl| $=4l=IC}.
TXOP 0 17 TXOP/TXON Signal Pair
TYON o 18 TXON/TXOP differential signal, & A|0]| differential O
O|E{= TXON/TXOP differential signal 2 E3f ™ & =ICt.
BIAS 0 12 BIAS Register
28.7k0+1% M S dA2t2E0 HAZA =ICt.
“Reference schematic” #t1.
ANE I 29 Auto Negotiation Mode Enable
Auto Negotiation ModeQ| Enable/DisableS StLCt.
Low: Auto Negotiation Mode H|Z/d 35}
High: Auto Negotiation Mode &3}
AQ/DUP I 30 Full Duplex Mode Enable
Full Duplex Mode®| Enable/Disableg 7™ 3tCt
Low: Half Duplex Mode M3}
High: Full Duplex Mode M3}
0| T2 RESET periodS 0t 2A3} =IC}
A1/SPD I 31 Speed Mode

Low: 10M Speed Mode =43}
High: 100M Speed Mode & M3}

O| T2 RESET periodZ ot 243} ElC.

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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1.3 Miscellaneous Signals

Symbol Type Pin No Description
FDXLEDn/M2 I 3, W5200 MODE SELECT
SPDLEDN/M1 4, Normal mode : 111
LINKLEDn/MO 5 Ct2 modes= internal test modeZ2 A QICt,
0| T2 RESET periods3t 243} =ICt
RSV I 7 Reserved Pin
O 2 gtEA| pull-updl{OF SHCY.

® Notes: Pull-Up/Down resistor = Typical values are 10KQ.

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 ™t LHE regulatordf 2|3f
1.8V/200mA M &€ OtE (VCC1A8, VCC1V8)
=8 FOl=2 QHHAI7|7] 28 1v801} GNDALO|
0f tantalum capacitor& 9Zsl0 11FI}f noise
decouplingE |3l 0.1uF capacitorE ™ ZASICt.
<Notice> 1V802 W5200 Mo 20t At23St0 Cf
E deviceQl= EAGIX| U =C}.
XTALVDD I 16
XTAL_VDD
3
c20 T~
::0.1uF |':
3
Figure 2 XTAL_VDD Reference Schematic
10.1uF capacitorE 22 =2 HZASHC}.

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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X W5200E01-M3 Reference schematic &=

Chs

1.

rlo

oA W

W5200_1V8D W5200_1V8_OUT
FB2
FERR p
o S = HH-1M1608-121JT
O ol o o~
O
T . .
T~
.
: - -~ =
> ; =
‘;_9 o o >.
E ©
S ™
- 3
— =
WS200_3V3D VDD_3v3D
FB1
» FERR
8 8 HH-1M1608-121JT
WS5200_3V3A
— FB3
w o |FERR |
| o A [ HH-1M1608-121JT
o o o O O @
Q
L
= Sl Mal N
=] L= R = E
o
[I'8
=
=
Figure 3 Power Design
HEHERl S Qoh MEARZO|C
RXIP/RXIN signal pair(RX)2| ZO0|E 7ts3t ZEH| 3iCt.
TXOP/TXON signal pair(TX) 2| Z0|E 7}ts3%t ZH 3iCt.

RXIPQ} RXIN signal %|CH&F 742 A Qx| A|ZICH.
TXOPSQ} TXON signale %|CH3F 7F2HA| Q%|A|ZICH.

RXQ} TX signal pair= bias resistorL} crystal Z2 noisy signalsif= Z|CHSt

OIX|=5& otCt.

2o 2

© Copyright 2012 WIZnet 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
X0 o 5 clock input/output, 25MHz Crystal =22 Oscillator
£ ¢Zstot.
XTAL OUT XTAL IN
R16 A\ ~_—1M
Y2
25MHz / SX-32
1 1Ij 3
T
_| caa | c23
—r_18pF ——18pF
Figure 4 Crystal Reference Schematic
1.6 LED Signals
Symbol Type Pin No | Description
FDXLEDn/M2 0] 3 Full Duplex/Collision LED
Low: Full-duplex
High: Half-duplex.
SPDLEDN/M1 (0] 4 Link speed LED
Low: 100Mbps
High: 10Mbps
LINKLEDN/MO (0] 5 Link LED
Low: Link (10/100M)
High: Un-Link

blink: TX or RX state on Link

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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2 Memory Map

W52002 ofzf =X & Common register?} SOCKET register, TX memory,

o2 FIE[oUCt.

RX memoryQ| X3t

0x0000
Common Registers
0x0036
0x0037
Reserved
0x3FFF
0x4000
Socket Registers
0x47FF
0x4800
Reserved
Ox7FFF
0x8000
TX Memory
OxBFFF
0xC000
RX Memory
OxFFFF
W5200 Memory Map

© Copyright 2012 WIZnet 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) 0x002A | Reserved

0x000C | (SHAR3) =

0x000D | (SHAR4) 0x002F

Ox000E | (SHARS) 0x0030 | Interrupt Low Level Timer
Source IP Address 0x0031 | (INTLEVELO)

0x000F | (SIPRO) (INTLEVELT1)

0x0010 (SIPR1) 0x0032 | Reserved

0x0011 (SIPR2) -

0x0012 | (SIPR3) 0x0033

0x0013 | Reserved 0x0034 | Socket Interrupt (IR2)

0x0014 0x0035 | PHY Status(PSTATUS)

0x0015 | Interrupt (IR) 0x0036 | Socket Interrupt Mask (IMR2)

0x0016 Interrupt Mask (IMR)
Retry Time

0x0017 | (RTRO)

0x0018 | (RTR1)

0x0019 Retry Count (RCR)

0x001A | Reserved

0x001B

© Copyright 2012 WIZnet 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 n TX Free Size
0x4n04 (Sn_PORTO) 0x4n20 | (Sn_TX_FSRO)
0x4n05 (Sn_PORT1) 0x4n21 | (SN_TX_FSR1)
Socket n Destination Hardware Socket n TX Read Pointer
Address 0x4n22 | (Sn_TX_RDO)
0x4n06 (Sn_DHARO) 0x4n23 | (Sn_TX_RD1)
0x4n07 (Sn_DHART1) Socket n TX Write Pointer
0x4n08 (Sn_DHAR?2) 0x4n24 | (SN_TX_WRO0)
0x4n09 (Sn_DHAR3) 0x4n25 | (SNn_TX_WR1)
0x4n0A (Sn_DHAR4) Socket n RX Received Size
0x4n0B (Sn_DHAR5) 0x4n26 | (Sn_RX_RSRO)
Socket n Destination IP Address 0x4n27 | (Sn_RX_RSRT1)
0x4n0C (Sn_DIPRO) Socket n RX Read Pointer
0x4n0D (Sn_DIPR1) 0x4n28 | (Sn_RX_RDO)
0x4n0E (Sn_DIPR2) 0x4n29 | (Sn_RX_RD1)
0x4n0OF (Sn_DIPR3) Socket n RX Write Pointer
Socket n Destination Port 0x4n2A | (Sn_RX_WRO0)
0x4n10 (Sn_DPORTO) 0x4n2B | (Sn_RX_WR1)
0x4n11 (Sn_DPORT1) Socket n Interrupt Mask
Socket n Maximum Segment Size 0x4n2C | (Sn_IMR)
0x4n12 (Sn_MSSRO) Socket n Fragment Offset in IP
0x4n13 (Sn_MSSR1) header
Socket n Protocol in IP Raw mode 0x4n2D | (Sn_FRAGO)
0x4n14 (Sn_PROTO) 0x4n2E | (Sn_FRAG1)
0x4n15 Socket n IP TOS (Sn_TOS) 0x4n30 | Reserved
0x4n16 Socket n IP TTL (Sn_TTL) =
0x4n17 0x4nFF
~ Reserved
0x4n1D

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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4 Register Descriptions

4.1 Common Registers

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

MRE S/W reset, ping block mode, PPPoE mode0f| At& =IC}.

7 6 5 4 3 2 1 0
RST woOL PB PPPoE
Bit Symbol Description
S/W Reset
7 RST 0| Bit7} ‘1’21 AL LHE registere x£7|3 E|I resetz20| XSO E
clear =IC}.

6 Reserved | Reserved

Wake on LAN
0:Normal Mode
1:WOL mode

arer ‘1’2 A o AL Magic PacketE 7|Ct2|= AEN7F EICH.

5 woL

Ping Block Mode
0 : Disable Ping block
1 : Enable Ping block

OtoF ‘1’2 MY & AL Ping requestd] CH3t responseE S}X| QF=Ct.

PPPoE Mode

0 : DisablePPPoE mode

1 : EnablePPPoE mode

A X}7F routerQt Z2 EH| Q10| ADSLE AESIOXb SHCHH, O] BitE
‘17 2 MAXSI0] ADSL MU0 AHZASICE XPA|SH AFEE2 ‘How to connect
ADS’ 2ME FrsiCt.

3 PPPoE

2 Reserved | Reserved

1 Reserved | Reserved

0 Reserved | Reserved

GAR (Gateway IP Address Register) [R/W] [0x0001 - 0x0004] [0x00]
GARE default gateway addressE ™S [ff AL SHC}.
Ex) In case of “192.168.0.1”
0x0001 0x0002 0x0003 0x0004
192 (0xCO0) 168 (0xA8) 0 (0x00) 1 (0x01)

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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SUBR (Subnet Mask Register) [R/W] [0x0005 - 0x0008] [0x00]

SUBRZ subnet Mask address& A% ] AF23IC}.
Ex) In case of “255.255.255.0”
0x0005 0x0006

0x0007 0x0008

255 (OXFF)

255 (OXFF)

255 (OXFF)

0 (0x00)

00ZSM 33u4ayjgl

SHAR (Source Hardware Address Register) [R/W] [0x0009 - 0xO00E] [0x00]
SHARE Source Hardware addressE A7™dgt [ A2 SHCt.

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]
SIPRZ Source IP addressE Mg W Ar23ICE.
Ex) In case of “192.168.0.2”
0x000F 0x0010 0x0011 0x0012
192 (0xCO) 168 (0xA8) 0 (0x00) 2 (0x02)

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

IR2 Interrupt 2HA O] EE TICHSLT7| 2|8l Host processor0 MCUO||A access3tCt. IR Bit7} setk|™ O]
INTn AlS = low AEl assertedT| 1 IRQ| B E BitE2 cleardtX| Y= 0|4 highMEfE HEIK| QU=C}.

IR MCUO|| InterruptAlSE HHAA|ZICH

7 6 5 4 3 2 1 0
CONFLICT | Reserved PPPoE Reserved | Reserved | Reserved | Reserved | Reserved
Bit | Symbol Description
IP Conflict

7 | CONFLICT | ARP 2 X0 Source IP address@} Z2 IP address&2&H0| QICHH, O] Bit=
‘1’2 setZIC}t O] Bite ‘1’2 write®l92ZM ‘0°’C 2 cleard} 4= ULt

6 | Reserved | Reserved
PPPoE Connection Close

5 PPPoE PPPoE modeOf Al O| Bit7} ‘1’9l ZHL+= PPPoE HZ0| closed S LIE}H
Ct. O] BitE ‘1’2 write®} 2 2M ‘1’92 cleardr = L},

4 | Reserved | Reserved

3 | Reserved | Reserved

2 | Reserved | Reserved

1 Reserved | Reserved

0 | Reserved | Reserved
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IMR(Interrupt Mask Register)[R/W][0x0016][0x00]

IMR (Interrupt Mask Register)= InterruptE Maskst?| I8 AFRSHCE. ZH Interrupt Mask Bite
Interrupt Register2 (IR2)2Q| Bite} Z'LC}. Interrupt Mask Bit7} setT|O{ QJCHH, IR29| S Bit7} setk|US
0 Interrupt?} 2HAf b Z{O|Ct. THQF IMRO| ‘O’S 2 setT|0| RQUCIH, IR29| &l Bit7} sett|HZtE
Interrupt= 2HAMSIX| QF=Ch

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
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

RTR (Retry Time-value Register) [R/W] [0x0017 - 0x0018] [0x07D0]
RTRE timeout F7|& A SICt. 0| registerO| A 14f0| Zt= 2|0|= 100us?} ZLCt. Default timeout
© 2000 (0x07D0) =, 200msO|C}.
Ex) When timeout-period is set as 400ms, RTR = (400ms / 1ms) X 10 = 4000(0x0FAO0)
0x0017 0x0018
0xOF 0xAOQ

L

Ttk peer2 £E ZSHO| AL FHZl timeoutA|Zt HLt delay?t ZO|E HS I ©E0| LWSIH,
CONNECT, DISCON, CLOSE, SEND, SEND_MAC, SEND_KEEP SOj|A{ ZrAistCt.

[l

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

— — —

RCR2 T F& SI+E SWSICh D9 X ME347H RRO| HEE %4 O¥o2 @iy 3
3

Timeout Interrupt”| ZHAisiC

—

(SOCKET n Interrupt Register (Sn_IR)2| TIMEOUT Bite= ‘1’2 M™HTH)
TCP 4101 Z2, Sn_IR(TIMEOUT)= 1’} SA|0f| Sn_SRS| Z0| ‘SOCK_CLOSED’Z HHZEICt.

TCP £410| OfLl ZAL, Sn_IR(TIMEOUT) = ‘1’0t =L},
Ex) RCR = 0x0007

0x0019
0x07

W52000| M| Timeout2 RTRYI} RCRE Data X™&9l AlZtat sl4+E MHA™E £ QUL

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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W520092| TimeoutOf CHel = AI{ E ™, ARP retransmission timeoutl} TCP retransmission
timeout 27}X| 7} QAL}.

X ARP(“RFC 826” %tZX, http://www.ietf.org/rfc.html) retransmission timeout Ao EH M,
W52002 IP, UDP, TCPE 0|23t EAMA| ACHELO| IP address2 MAC addressE 7| 8] A}
SOZ ARP-requestE& T &SICH OO ACHEIO| ARP-response £=A1& 7|Ct2|=0|, RTRe| M
M 7] AlZt =9t ARP-responsel| #=Al0| QIO M TimeoutO] BEM3StT ARP-requestE
Retransmission®tC}t. 0|9} 242 A2 ‘RCR + 1’0HFE HH=2S1A E=ICE.

‘RCR + 1’7|9] ARP-request retransmissionO| 20{L}11, 10 CH$t ARP-response’| QICHH,
Final timeoutO| 2HA3}A Z|1, Sn_IR(TIMEOUT) = ‘1’ =IC}.

ARP-request®| Final timeout(ARP1o) 2t CHS4F ZC}.

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

TCP packet retransmission timeoutS A E ™M, W52002 TCP packet (SYN, FIN, RST, DATA
packet)2 M&Stn 110 CHSE Acknowledgment(ACK)S RTRU} RCROf| Q|sff M™ = CH7| Al
7t SOt 7|Ct2|A =ICt. o|lf MCOjHSZEE ACKIF O M™ TimeoutO| EHAMstD O|FO| &
WM TCP packetZ Retransmission$tCl. O|QF 42 X2 ‘RCR + 1'0HE HHESHA E=ICE.

‘RCR + 1°742] TCP packet retransmissionO| YL}, 10| CHeH ACK s=A10| QICtH, Final
timeoutO| 2fASIAH |10, Sn_IR(TIMEOUT) = ‘1’1} S A|0f Sn_SRO| ‘SOCK_CLOSED” = HHZAEI

Ct. TCP packet retransmission®| Final timeout(TCPyo) 22 CtS4t &L}’

M
TCPro=( X(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
RTRuax: RTRX 2M

Ex) When RTR = 2000(0x07D0), RCR = 8(0x0008),
ARP1o = 2000 X 0.1ms X 9 = 1800ms = 1.8s
TCP1o = (0x07D0+0XOFAQ+0x1F40+0x3E80+0x7D00+0xFA00+0xFAO0+0xFAO0+0xFA0O) 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]

PATR2 PPPoE GIZ2 23t Q15 typeS L2{ZELCL W52002 PAPQ} CHAPO| 27tX| typel| QIZ it
2 X|ATtCt.

Value Authentication Type

0xC023 PAP

0xC223 CHAP

00ZSM 33u4ayjgl
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PPPALGO (Authentication Algorithm in PPPoE mode)[R][0x001E][0x00]

PPPALGO= PPPoEY Zo| Q1= & ng|HS LZ{ECt. XtA|eH HE = PPPoE application noteE X135}

7| Hpatct.

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

VERSIONR2 W5200 chip versionS L}EIL}= registerO|LCt.

PTIMER (PPP Link Control Protocol Request Timer Register) [R/W] [0x0028]
PTIMERZ LCP echo requestE E L= X|EA|7HS LIEFHHCEH 19| Y2 25msE O|O|SHLt.
Ex) in case that PTIMER is 200,
200 * 25(ms) = 5000(ms) = 5 seconds

PMAGIC (PPP Link Control Protocol Magic number Register) [R/W] [0x0029][0x00]
PMAGIC2 LCP negotiation=% 0f Magic number optionS M™M= A =IC}. Application note ‘How

to connect ADSL’S At1138}17| HfEHC.

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

INTLEVEL register= Interrupt Assert wait time(lawt)S AESHCt. CHS Interrupt7) MM S Of AN

St Al ZH(lwr)BHE 710t OF2 & WRQ| INTnAZE LowE assertBiCy.

lawr = (INTLEVEL + 1) * PLL_CLK (when INTLEVEL > 0)

1234567 89 10 111213141516

PLL_CLK

| |
| |
| }
IRz 0x0000% 0x0001 > 0x0003 X 0x0002 |
| | | I
| | | |
| ! | !
soIR 0x00 X 0x04 | )4 0x00 i
| I | I
| | | |
I | b. I I
S1_IR 0x00 | R4 ! 0x01 !
| e | o
| a. |c. TAWT 7| d.

nINT

Figure 5 INTLEVEL Timing

a. Socket0 O M Timeout Interrupt?} 2AH5IH SO_IR(3)
setT|dH INTnA S = LowZ EIC}

b. A=A socket1 O A Connect InterruptZ} 2tAiSHH S1_IR(0) = “1°0| E|10 ST IR2(1)
E1’2 setZIC}.

c. MCUE= SO_IRE clear(SO_IR = 0x00) a1 8% IR2(0) EESH clearstCh. & LHE O] INTnAl
@+ HighZ EICt.

d. Oof7|AM SO_IRO| cleark|QX|2t, socket! Interrupt [j&20f IR22| Zf2 0x000| OfL|Ct. [t
2t & LHEO| INTnAlZ= LowE T|0{Of StCt. O| [ff INTLEVEL register®| Z}0| 0x000F
2tH & EO| INTnAlZ = Iawr(16 PLL_CLK) time 20| Low=Z ZICt,

“70| E3 SIS IRZO)E ‘1’2

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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IR2(W5200 SOCKET Interrupt Register)[R/W][0x0034][0x00]

IR2= W5200 SOCKET Interrupt7} ZfAist AL 0|HE LEHFT = registerO|Cl. Interrupt7} ZHAsHe
A

-

[y, IR29| oliE Bit7| set=ICt. O] AL IR29] & BitE0| ‘0’C=E clearE 77tX] INTn M= lowd
Ef7F EICL Sn_IR BitEE O|23[A IR2 registerE cleardt™ INTn Al &= high AEf7} =ICEH

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 A Interrupt7} EfMist HL, O] Bite ‘1’2 E|11 O] Interrupt M
7 S7_INT HLY S7 |RO|| HIYEIC}. O] Bite AR XIO| Q|8 S7_IR7} 0x002 2 clearT| ™

olof e} Xts2 2 clearEICh.

SOCKET 60| A{ Interrupt7t 2Hist A2, 0

Bit= ‘1’2 &|11 O| Interrupt &
6 S6_INT HE= S6_IR0| BHHEICE. O] Bite AFEXHO| 2|8 S6_IR7I 0x002 2 cleark|H

olof Wt XHEC R cleargiC}.

SOCKET 50| A| Interrupt7t gHist A, 0

Bit= ‘1’2 &|11 O| Interrupt &

Ho

)

5 S5_INT HE= S5_IRO|| HIHEICE. O] Bite AFEXI0| 2|8 S5_IR7} 0x002 2 clearT|H

olof Wt XHEC 2 cleargiC}.

o

SOCKET 40| A| Interrupt7t 2Hist A<, 0

Bit= ‘1’2 &|11 O| Interrupt &
4 S4_INT HE= S5 IRO| BFHEICE O] Bite AFEXHO| 2|8 S4_IR7I 0x002 2 cleark|H

olof Wt XHEC 2 cleargiC}.

SOCKET 30{A| Interrupt7t st 42,
3 S3_INT HLE S3_|RO|| HHEEICE O] Bit= AFRXI0| 2|8 S3_IR7} 0x002 2 clear:|H

olof Wt XHEC 2 cleargiC}.

0

Bit= ‘1’2 &|11 O| Interrupt &

Ho

o

SOCKET 20| A{ Interrupt7t 2Hist A<, 0

Bit= ‘1’2 &|11 O| Interrupt &
2 S2_INT HE= S2 IRO| BHHEICE O] Bite AFEXHO| 2|8 S2_IR7I 0x002 2 cleark|H

olof Wt XHEC 2 cleargiC}.

SOCKET 10| A{ Interrupt7t 2Hist A2, 0

Bit= ‘1’2 &|11 O| Interrupt &

Ho

)

1 S1_INT HE= S1_IRO|| HIHEICE. O] Bite AFEXIO| 2|8 S1_IR7} 0x002 2 clearT|H

olof Wt XHEC 2 cleargiC}.

o

SOCKET 00| A{ Interrupt7} EHMist AL, O] Bite ‘1’2 E|1 O| Interrupt M

0 SO_INT HE= SO_IRO|| ErHEICE. O] Bite AFEXIO| 2|3 SO_IR7F 0x002 2 clear:|™

olof e} Xts2 2 clearEICh.

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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PHYSTATUS(W5200 PHY status Register)[R/W][0x0035][0x00]

W5200 PHY2| AMEHE LIEFLH= 2| X|AEO|LC}.

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

3 | POWERDOWN

Power down mode of PHY[Read Only]

0 : Disable Power down mode(operates normal mode)

1 : Enable Power down mode

2 Reserved Reserved
1 Reserved Reserved
0 Reserved Reserved

IMR2 (Socket Interrupt Mask Register2) [R/W] [0x0036] [0x00]

IMR2 (Socket Interrupt Mask Register2)= InterruptE Maskst=0| AFESHCE.

Interrupt register (IR)2| Bit2} Z'Ct. Interrupt Mask Bit7} setT|O{QCHH,

IRQ|

Zt Interrupt Mask Bite=

Sl & Bit7f setk| A= M

Interrupt7f 244 =+ Z4O|Ck. OteF IMR20| ‘0’SZ2 setk|O| QUCIH, IRQ| T Bit7} setk|HztT
Interrupt= EFMSEX| A4S ZO0|LCt.

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

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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4.2 Socket

Registers

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

Sn_MR2 SOCKET n2| optionO|L} protocol typeSS A7HSIC}.

7 6 5 4 3 2 1 0

MULTI MF ND / MC P3 P2 P1 PO

Bit Symbol Description
Multicasting
0 : disable Multicasting
1 : enable Multicasting

7 MULTI

0| Bit= UDP(P3-03: “0010”) ZA20|2t S FZSIC. MulticastingS ALE3517| 2I5H
OPEN &2 O|T0f SOCKET n destination IP2} port register0f| 2tz multicast group
address?t port numberE writedtC}.
MAC Filter
0 : Disable MAC filter
1 : Enable MAC filter

0| Bit= MACRAW(P3-P0: “0100”)Y Z# <200t S &}C}.

6 M ‘1’2 M™E 42, W52002 Broadcasting packetO|L} XtAO|AH M&E|= Packet
0hS £AMSHA ZICH ‘0’2 M™E 4L, W52002 Ethernet 42| 2 E PacketS
£=AMSEH  EICH Hybrid TCP/IP stackE F3StOA St= ZSL, Hosto =4l
OverheadE ZtAA|7|7] {8l O] BitE ‘1’2 M™ET ZHE AESICE.

Use No Delayed ACK
0 : Disable No Delayed ACK option
1 : Enable No Delayed ACK option,
O] 7|s2 TCPo| Z=L02t H&ZE (P3-P0O: ‘0001°)
2Fef Of Bit7t ‘1’2 setZ|ORUCIH peer2ZFE| T|O|H packets 4ot CtE =
Ht2 ACK packetO] M&Z! Z{O|Ck. 2HF O] Bit7} ‘0’O|2tH ACK packet2 L{E

5 ND/MC timeout OFL|Z=0| U2} M&EICH
Multicast
0 : using IGMP version 2
1 : using IGMP version 1

0| Bite= MULTI Bit7} enableAEfO|1 UDPREQ [} &3 (P3-P0: ‘0010°) 7}
XMooz multicast= IGMP message0 Join/Leave/Report2t Z+2 version numberE
Multicast groupe 2 HUHLC}.
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 2012 WIZnet Co., Inc. All rights reserved.
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3 P3
2 P2
1 P1
0 PO

Protocol

S| = SOCKET2| TCP, UDP, IPRAW-S 2| protocolZ A HCt.
P2

P3

0
0
0
0

0
0
0
0

Meaning
Closed
TCP
ubpP
IPRAW

* SO_MR_MACRAWSR} SO_MR_PPPoE:= SOCKET 002t & ==

P3

0

0
SO_MR_PPPoE=

Connection0| O|20{X|H,

P2

1
1

QA|2 PPPoE server

Meaning

MACRAW

PPPOE

connection/Termination0|

Ct2 protocol2 AR & %= QICt.

—

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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Sn_CR (SOCKET n Command Register) [R/W] [0x4001+0x0n00] [0x00]

Sn_CR2 OPEN, CLOSE, CONNECT, LISTEN, SEND, RECEIVEQl Z2 SOCKET no| HHZ

83ICt. W52000] HHES QlAlstD

0x002 2 clear|AUCIEIE, ST HHS NS N2 = L = QJUCH Sn_CRO|

X|= Sn_IRO|L} Sn_SRZ =QI5IH E

Qyeted At
4 CH2 Sn_CRE W52000{ Q2|8 Xt=2 =2 clear =IC. Sn_CRO|
TNt A=E/U=

ct.

Value

Symbol

Description

0x01

OPEN

SOCKET n2 7|3} E|I Sn_MR (P3:P0)Z MEHKSt protocold] [C}2}

openElCt. Of2f E|O[Z2 Sn_MROj| [tE Sn_SRZ}E EOFECt
Sn_MR(P3:P0) Sn_SR
Sn_MR_CLOSE (0x00)
Sn_MR_TCP (0x01)
Sn_MR_UDP (0x02)
Sn_MR_IPRAW (0x03)
SO_MR_MACRAW (0x04)
SO_MR_PPPoE (0x05)

SOCK_INIT (0x13)
SOCK_UDP (0x22)
SOCK_IPRAW (0x32)
SOCK_MACRAW (0x42)
SOCK_PPPOE (0X5F)

0x02

LISTEN

LISTEN2 TCP mode (Sn_MR(P3:P0) = Sn_MR_TCP)0j| {2t QZS}Ct

0] REOQ|A, SOCKET n £ ‘TCP CLIENT’ZEE| connection-request (SYN
packet)2 7|Ct2|= TCP server2 MAMECH 0 AL Sn_SRO| MEj=
SOCKET_INITO|A{ SOCKET_LISTENS 2 H}#IC}.

Client2| connection-request’7l 4&ZX O F establishedt|™ Sn_SRQ| AlEfj=
SOCK_LISTENO{|A{ SOCK_ESTABLISHEDZ sl Sn_IR(0)2 ‘1’2 E=ICt. HEHO|
Af)ol

1 Sn_SRO| #Ef= SOCK_CLOSEDZ HHBICH.

connection failure (SYN/ACK packet®™ & 42 Sn_IR3)2 ‘1’2 setk]

cf> OteF connection request=Qt TCP client®| destination port7t ZX|5}HX|

ofg A2, W52002 RST packet2 M& &t Sn_SRO| MEf= HSIX| U=C).

0x04

CONNECT

CONNECT= TCP mode(Sn_MR(P3:P0) = Sn_MR_TCP)0| M Tt R 25} 11SOCKET n

O] ‘TCP CLIENT’'Z ZZtgt A2 AEEICt. CONNECTE Sn_DIPRR} Sn_DPORTR

2 MHEE ‘TCP SERVER’Of|#| Connect-request(SYN packet)E

H&etrt.

Connect-request?7} M3} ES ZHALX(SYN/ACK packetg FAME ZAH2),

Sn_IR(0)=‘1"2 |11 Sn_SRE SOCK_ESTABLISHEDZ tHZE=IC}.
Connect-request7} AIjHES A= Cr2uf Z0| 374X 7F QUL
- ARP-processE E3| Destination hardware address&

2 (Sn_IR(3)="1)3t B

X RSt ARPro7}

- SYN/ACK packetZ £=Al 281 TCPro7} HAH(Sn_IR(3)= “1’)8t Z#L

o
- SYN/ACK packet CH4l RST packetES £=AlMS AL,
2ot Z2 AL Sn_SR2 SOCK_CLOSEDA'E{

Hu
=
r&
o

0x08

DISCON

DISCON2 TCP modeQ ot Q& 3}C},
W52002 ‘TCP SERVER’Q} ‘TCP CLIENT’O AZHQIO

© Copyright 2012 WIZnet Co.,

Inc. All rights reserved.
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Disconnect-request(FIN packet)E H&5I7HLE(Active close), MOjEto=zHEH
Disconnect-request(FIN packet)2 Z£=AIFHE [ff(Passive close), W52002 FIN
packetS &3t} (Disconnect-process).

Disconnect-request”Z} 33U CHH(FIN/ACK packetS =AM S AL), Sn_SR2
SOCK_CLOSEDZ ®HZAEICt., 2L} Disconnect-requestZt AINFUCIH, TCProZt
2F M (Sn_IR(3)= ‘1")8} 1 Sn_SR2 SOCK_CLOSEDZ HZAEIC}.

cf> ISCON CjAl CLOSEE At8% AL, Disconnect-process (disconnect-
request FZ) 0|, EFX| Sn_SREF SOCK_CLOSEDZ HAEICH 2|1 EAM F

ATt O 2 HE| RST packet 2 Alst Z#Q BxZA Sn_SRS SOCK_CLOSEDZE

0x10

CLOSE

SOCKET n £ close%tCt. O] If Sn_SR2 SOCK_CLOSED=Z A EICt.

0x20

SEND

SEND= TX memoryQ| buffer0f = HO|HE £AlSt2{= Data LengthftE
SAMSHCE XEM|BE AFRt2 SOCKET n TX Free Size Register (Sn_TX_FSRO),
SOCKET n TX Write Pointer Register (Sn_TX_WRO0), SOCKET n TX Read Pointer
Register(Sn_TX_RDO)E &115}7| HF2tCH.

0x21

SEND_MAC

SEND_MACS UDP mode2 [jat Q3}ct.
7| 2&E2 SENDRL ZLCt SENDE AtS ARP-processE E3d|| Destination
.I

hardware address& &2 % Datas

&5t

r|r

HFH | SEND_MAC2 Host7} A7
St Sn_DHARE Destination hardware address2 &0 DataE & SHL}.

0x22

SEND_KEEP

SEND_KEEP2 TCP modeQ {3t S aict.

Keep alive packetg £ 41510 connectionO] |2 3HX| =t C

— =

e
ro

-_

aret A

HO0| O O|& 2EO0| YA connection0] S FSHKX| U2 AL connectiongS

Z = SHCt. Timeout Interrupt7t SHA4SHCE

0x40

RECV

RECVE= RX read pointer register (Sn_RX_RD0)E O|Z23d|A| H|O|HE #=AlISHCY.
KtM|SsE Atgt2 5.2.1.1 SERVER mode®| Receiving Process@} SOCKET n RX
Received Size Register (Sn_RX_RSR0O), SOCKET n RX Write Pointer
Register(Sn_RX_WR0), and SOCKET n RX Read Pointer Register(Sn_RX_RD0)E *t
18}7| Hf2iC},

Otz command=-2 SOCKETOO|l SO_MR(P3:P0)=SO_MR_PPPoEY [Tt Q7 S}C}.

Value Symbol Description

0x23 PCON | PPPOE Discovery PacketS ®&3}0] ADSL ®1Z A|Et3iCE.
0x24 PDISCON | ADSL connection & Z$tCt.

0x25 PCR 2t 3P 0j A, REQ message T &Lt

0x26 PCN 2t DpHO A, NAK message ™ &3HCt

0x27 PCJ 2+ Dp™Of| A, REJECT message & SHC}.

© Copyright 2012 WIZnet Co.,
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Sn_IR (SOCKET n Interrupt Register) [R] [0x4002+0x0n00] [0x00]

Sn_IR register= SOCKET n2| Interrupt (establishment, termination, receiving data, timeout) typelt Z

2 HEE N3Gt InterruptZ} ZEAESETD Sn_IMRO| 8| E Mask BitZ} ‘1’91 A2 Sn_IRQ| Interrupt Bit

= 1’2 =ICh Sn_IRBit2 cleardt?| QI8iAS, SHEH Bito] CRA| “1°S writed]OF 3t}

6 5 4 3 2 1 0
PRECV PFAIL PNEXT SEND_OK | TIMEOUT RECV DISCON CON
Bit Symbol | Description
Sn_IR(PRECYV) Interrupt
7 PRECV 'SOCKET=0'0| 11’ SO_MR(P3:P0)=SO_MR_PPPoE'Ql Z 29|
Receive Interrupt, X|2SIX| Q= SM HO|EE £=4l A] 2HASICE
Sn_IR(PFAIL) Interrupt
6 PFAIL ‘SOCKET=0'0| 1’ SO_MR(P3:P0)=S0_MR_PPPoE'Ql 29|
PPP Fail Interrupt, PAP 91=0| AlLjjst ALY BHMSHCE
Sn_IR(PNEXT) Interrupt
5 PNEXT ‘SOCKET=0'0| 1’ SO_MR(P3:P0)=S0_MR_PPPoE'?l 29| PPP Next Phase
Interrupt, ADSLYZ 1t7™H 0| A phase”} BiE [ SHAISHCE
4 SEND_ OK Sn_IR(SENDOK) Interrupt
SEND OK Interrupt, SENDH 20| 2t Z |H HHMSICE,
3 T Sn_IR(TIMEOUT) Interrupt
TIMEOUT Interrupt, ARPrg 2 TCPro 7 24t ZQ gHASiCY,
5 S Sn_IR(RECV) Interrupt
Receive Interrupt, peer2 H£E| [|O|E|l packetO| =4lEl AL HrAHSICY,
Sn_IR(DISCON) Interrupt
1 DISCON Disconnect Interrupt, peer2 2 E FIN/ACK packet®| FINO| f=AlEl ZQ dHhAlst
Ct.
Sn_IR(CON) Interrupt
0 CON Connect Interrupt, peer?} HZ0| M2IE|0] SOCKET status?} established2 H}
B0 1 Aot
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28

00ZSM 33u4ayjgl



ﬁ"? IZnet

Sn_SR (SOCKET n Status Register) [R] [0x4003+0x0n00] [0x00]

Sn_SR2 SOCKETNS| SOCKET MEHE Y2{z=LCt. SOCKET status= Sn_CRS| CommandLf, packet &=l

ol #H38

A
2 4 Ytk

Value

Symbol

Description

0x00

SOCK_CLOSED

SOCKET nQ| resource?} release®=l AEjZA{ DISCON, CLOSE command
7 +=™E|HLL ARPry, TCProZt HlMS 4 O|F 2toll 2tA|glo] &
Ef 7} eIty

0x13

SOCK_INIT

SOCKET nO| TCP modeZ openk|l TCPHZAS| X CHAZ initializeXl
AENO|CE.  AF2X}= LISTENIF CONNECTEHEZ A% £ QlCh.
Sn_MR(P3:P0)O| Sn_MR_TCPO|1l OPENEHZHE AtE3MES [Iff, Sn_SRO| At

Ef= SOCK_INIT2 2 it

0x14

SOCK_LISTEN

SOCKET nO| TCP server modeZ S2i6tEH, ‘TCP CLIENT'ZE£H
connection-request(SYN packet)E 7|Ct2|= AEHCE. LISTEN HZHZ A}
835}™, Sn_SRO| AEfj= SOCK_LISTENS Z EH3ICE. SOCK_LISTENAEHOf
A ‘TCP CLIENT’Q| Connect-request (SYN packet)E Ma3XMo=z M|
S Z%2 Sn_SRO| ME{E= SOCK_ESTABLISHEDZ Ht#| 1, AIjHE AL

TCPro7t 2H (Sn_IR(TIME OUT)=‘1")5} 11 SOCK_CLOSEDZ HfFIC}.

0x17

SOCK_ESTABLISHED

TCP 0| MHE = AMEfZA SOCK_LISTENAEHO|A “TCP CLIENT’Q]
SYN packet X2Z|E HIMS H2Lt CONNECT command0f 20| o

Sh
PN

IM

Okl
mjo

42 Sn_SRO| HEf= SOCK_ESTABLEISHEDZ HMLCt. O] AMEf

o
DATA packet &4l

2

rr

o

7bs3tct. = SENDL} RECV command2

gt
e

UL

+
+

0x1C

SOCK_CLOSE_WAIT

Peer2 2 E| disconnect-request(FIN packet)E =lot MEHZE A TCP
connection0| 2tM3| disconnect=l Z40| OFH half close AEfjO|E2Z
DATA packet &==4l10| 7}53ICt. TCP connectionS 2tF 3| disconnect
St7| 2|8 = DISCON HHES £3l3|0oF St SFX|BF Eh=35] SOCKET

2 closes}2{ T CLOSE HHLS 2aHsiCt.

0x22

SOCK_UDP

SOCKET nO| UDP modeZ OpenZl AEH, Sn_MR(P3:P0) = Sn_MR_UDP9I|
AENO|A] OPEN HZHO| +HE|AS Of Sn_SRS SOCK_UDPAENZE Hf#
C}. TCP mode SOCKETZt E 2| connection-processQiO| ZIT DATA

packetg &S4lg 4 UALH.

0x32

SOCK_IPRAW

SOCKET nO| IPRAW modeZ OpenZ=l AMEj, Sn_MR(P3:P0) =
SNn_MR_IPRAWQ! AEJO|A OPEN HHZHO| £HEAES O Sn_SRS
SOCK_IPRAWAE 2 HfFICE. UDP mode SOCKET M3 connection-

processi0| 27 IP packetg &4l 4= QUL

0x42

SOCK_MACRAW

Socket 0 7} MACRAW modeZ OpenZl AE{, SO_MR(P3:P0O) =
SO_MR_MACRAW?QI AtEHOA] OPEN HHZHO| ™E|AS Of Sn_SRS
SOCK_MACRAWAERZ H}RCE. UDP mode SOCKETAZ connection-

processi0| X7 MAC packet (Ethernet frame)& &A% 4= QIC}.
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0x5F

SOCK_PPPOE

Socket 0 7} O| PPPoE modeZ Open&Zl AMEj, SO_MR(P3:P0) =
SO_MR_PPPoEQ! AFEHO||A] OPEN QHHO| $HEAES I Sn_SRES
SOCK_PPPOEAE| 2 HfRILCY.

ot2fi 2|

Socket status= Sn_SRQ| MO| uHOY M SHEE|= Temporary Statuss O|Ct.

Value

Symbol

Description

0x15

SOCK_SYNSENT

SOCK_SYNSENTAMEf= ‘TCP SERVER’OJ A Connect-request (SYN
packet)E T&3H MEfZE A, CONNECT HZHO| ol Sn_SRO| AfEH
7} SOCK_INITO| A SOCK_ESTABLISEHDZ H}E& O L}E}LFCE.

0] MEHOIAM ‘TCP SERVER’ZHEE Connect-accept (SYN/ACK
packet)& AT AL XSS Z SOCK_ ESTABLISHEDAEHZ HIF
Ct. SFX|EF ‘TCP SERVER'ZEE TCPry 7} EAEI7| F7IHX|

g 4=

—

(SN_IR(TIMEOUT)=“1") SYN/ACK packet2 2=Al&tX
SOCK_CLOSED AMEjZ HHC}.

0x16

SOCK_SYNRECV

SOCK_SYNRECVAIEj= ‘TCP CLIENT’ ZEE| connect-request (SYN
packet)E £=AISH AMEfZ A, O] AEfO|A W52000] connect-
request0 CH3t S8EISZ connect-accept (SYN/ACK packet)S
‘TCP  CLIENT’O|A d3X2z FSIIRAES dR0= XslE=2
SOCK_ESTABLISHEDAYEf 2 HFRICE SFX|DF M&0| AMIjsides 42
Timeout Interrupt7f 22850 (Sn_IR(TIME OUT)=‘1") SOCK_CLOSED

SEfZ HREICH

0x18

SOCK_FIN_WAIT

SOCKETNO| ClosingE|= AEjZA{, Active closeL} Passive close?!

Ox1A

SOCK_CLOSING

429| Disconnect-processOf| A] L}E}L}=  AFEJCE.  Disconnect-

process O] YSHO R ARE[7{L}, Timeout Interrupt7t &Y

0X1B

SOCK_TIME_WAIT

&3 (Sn_IR(TIMEOUT)=“1") SOCK_ CLOSEDALEJ & tHBHL}.

0X1D

SOCK_LAST_ACK

Passive Closing®l 22 W52000| T3t FINIJZIOf CH3H ACK

rg n

7|CtE|= AME{O|H, Timeout InterruptZ} A S

(Sn_IR(TIMEOUT)=*1") SOCK_ CLOSEDALE{j 2 HH&HC}

0x01

SOCK_ARP

Destination hardware address& %t7| 2|8l peer2 ARP-request=

&= AEfZA SOCK_UDPL} SOCK_IPRAWO|A{ SEND EHZ =+

ox

=1 =1
o =

2 LtEtLt= AEHCE. Peer25.E{ Hardware addressE
2Xoz £=ABt AL (ARP-responsel Al AL), SOCK_UDP,
SOCK_IPRAW, SOCK_SYNSENTZ Ztzh ME{f7F Hsld, AMojst 42
timeout Interrupt7} 2HA4SLT (Sn_IR(TIMEOUT)=‘1’), UDPL} IPRAW
mode® AL O|X Status@ SOCK_UDPL} SOCK_IPRAWZ E|=O}

7t0, TCPQl Z S SOCK_CLOSEDZ AfEH7} HERILCE.

cf> SOCK_UDPL} SOCK_IPRAWOjA{, O|7 SEND commandOf CHt
Sn_DIPRQ} & X SEND command®| Sn_DIPRO| C}E AL0|Zt ARP-

process7} SZtsHLE,
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REC'\!‘

SOCK_IPRAW

SEND
{when Sn_MR=5n_MR_IPRAW)

RECY OPEN
OPEN

SOCK_CLOSED

(START/END)

SOCK_INIT

fwihen Sn_MR=5n_MR_TCP)

LISTEN

CONNECT

SOCK_LISTEN [ socK.

Receive S:YN packet =
| [ sock.s

.' 5 N
[ sock sevrecy HEE !

Ty —4{ SOCK_ESTABLISHED
END/REC

Figure 6 Socket Status Transition

~ Récaive FIN packet

SEND/RECY

SOCK_MACRAW
[when 50_MR=50_MR_MACRAW)

; B
| SOCK NAST_ACK |

socx_cmsua_wmj

END/REC

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

[0x0000]

Sn_PORT+ source port numberE A stCt. SOCKETnS TCPL} UDP modeZ Ar2% M0t S&35t0, 1

Q| modetj M= FA|EICt. OPEN Command O| 0| HIEA| A38||OF SHCt.
Ex) In case of Socket 0 Port = 5000(0x1388), configure as below,

0x4004

0x4005

0x13

0x88

—
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Sn_DHAR (SOCKET n Destination Hardware Address Register) [R/W] [0x4006+0x0n00-
0x400B+0x0n00] [OxFFFFFFFFFFFF]

Sn_DHARE SOCKET n®| Destination hardware addressE A7 StCt. S SOCKET0O| PPPoE modeZ At

—

8 A2 SO_DHARE 0|O0| L1 Q= PPPoE server hardware address2 A %&stC}.

—

UDPL} IPRAW modeOj|A] SEND_MAC commandE A2%t AL SOCKETne| Destination hardware address

=2 M
= =Z©

ro

Ct. EE3H TCP, UDP, IPRAW modeOjA] Sn_DHARZ CONNECTL} SEND command0j 2|3+ ARP-
processE E3|| 2/ =%t Destination hardware address2 MM =ICt. Host= CONNECTL} SEND command
& 0|= Sn_DHARE &3l Destination hardware address& & == QILC}.

PPPoE mode0j|A{, W52002| PPPoE-process& O|2%t 42 PPPoE server hardware addressE [Mt2 MM

ot T = QICH SFX|TF W52002| PPPoE-processE O|23tX| £33t MACRAW mode=Z PPPoE-processE

Bl
12
1
rot
el;
2
s

23 Z22 BX|2kE, PPPOE packetS £AMGH7| YISHAIL, HF T#BH PPPOE-

processE E3|| 2 =%t PPPoE server hardware address, PPPoE server IP address, PPP session IDE A7

Of

21 MR(PPPoE)E ‘1’2 HIEA| AMSICH SO_DHARZ 0|O] 211 Q= PPPoE server hardware address
£ M7M™SIH, OPEN command O|MO| AMXSHCt. SO_DHARE 3l AM™E= PPPoE server hardware
address= OPEN command O|% PDHARQ| HIHE=ICt, M™M=l PPPoE information CLOSE command O|
Lo WRHoR A& RISt

Ex) In case of Socket 0 Destination Hardware address = 08.DC.00.01.02.10, configuration is

as below,
0x4006 0x4007 0x4008 0x4009 0x400A 0x4008B
0x08 0xDC 0x00 0x01 0x02 0x0A

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

Sn_DIPRE SOCKETnS| Destination IP addressE A& SIH{L} A™E|H, SOCKETOO| PPPoE modeZ A2
= 42 SO_DIPRE o|O] &1 Q= PPPoE server IP address2 A &L},

Sn_DIPR2 TCP, UDP, IPRAW, PPPoE modeQf| A2t & 5l11, MACRAW modeO| A= FA|=ICt. TCP moded|
A, ‘TCP CLIENT'Z SXfgt AL H&517] /st ‘TCP SERVER’Q| IP addressz2 A3}, CONNECT
command O|F0f| MASICt. ‘TCP SERVER’Z SZtgt 42 ‘TCP CLIENT' e} B HE 0| YEXo=Z

‘TCP CLIENT’2| IP addressZ A7d=IC}t. UDPL} IPRAW mode0f| A=, Sn_DIPR2 UDPL} IP DATA packet ™

o

O At2E Destination IP addressZ SENDL} SEND_MAC command O|T 0 ATt PPPoOE modeOf A

=, SO_DHARI} &2 ZHALZ SO_DIPR= O|0] &1 Q= PPPoE server IP addressE 4 ™ sHC}.
Ex) In case of Socket 0 Destination IP address = 192.168.0.11, configure as below.
0x400C 0x400D 0x400E 0x400F

192 (0xCO) 168 (0xA8) 0 (0x00) 11 (0x0B)

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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Sn_DPORT (SOCKET n Destination Port Register)[R/W][0x4010+0x0n00-
0x4011+0x0n00] [0x00]

Sn_DPORT2 SOCKETnZQ| Destination port numberE A7 3tCt.

= =2 oL

0tQF SOCKETOO| PPPOE modeZ AtSE|
= Z <2 SO_DPORTRE 0|0] €1 Q= PPP Session ID2 A& BILCt.

Sn_DIPR2 TCP, UDP, PPPoE modeO| A2t |=38l1, 1 2|9 moded|A& FA|EICE. TCP modedfA,
‘TCP CLIENT’Z2 Z&ist A FH=38}7| 2|8t ‘TCP SERVER’Q| Listen port number2 A&k, CONNECT

command O|F 0| AXSHC}.

—

UDP mode0Qj|A{, Sn_DPORTR2 UDP DATA packet T™&0| A& Port
number2 SENDL} SEND_MAC command O|X0f X SICt. PPPoE modeOf| A=, SO_PDHARI} Z2 42
2 SO_DPORTRE= 0|0 &1 Q= PPP Session IDE A SHCt. SO_DPORTRS £ M™M=l PPP Session ID
= OPEN command O|Z PSIDRO|| EtHEICE,

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_MSSR2 SOCKETnS| MTU(Maximum Transfer Unit)E A SIAHLE, A™HE MTUE 2{=Cl. Host7}
Sn_MSSRE MMGIX| UAS AL+ Default MTUR MM EICH. TCPL} UDP modeBt X|&5tH, PPPOEE A}

23t 72 (MR(PPPOE)=‘1") PPPOEC| MTULHO|A] TCPL} UDP mode®| MTUZ} Z M EIC}.

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

IPRAWL} MACRAWE= LHEXMoZ MTUE HN2|dtX| 1 Default MTUZ} MEL|E2Z, Hoste= Default
MTUECLC}t 2 DataE M&%E [ DataE Default MTU CHR|Z Z1 X (Manually) L0 F&38|0F SHCt.

UDP mode0f| M= TCP mode®} Z'2 Connection-process?t €111 Host-Written-ValueE 1CH{Z ALE 3L,
MTUZ} MZ CHE Mgt S48 22, W52002 ICMP(Fragment MTU) packetE £=Algt £= QIC}. O]

=2 T2 T

42 IR(FMTU)=“1"7} E|10 Host= FMTURY} UIPRE E3f| Fragment MTUR} Destination IP addressE &
A [e] 3

2 QUL IR(FMTU)=1"Y AL O AMCiHdt= UDP S410| E71s53522, oY SOCKETS closestd &
H

Ot FMTUE Sn_MSSRZE MHst = OPEN commandZ opendtQ CHA| EAIS A| LS.
Ex) In case of Socket 0 MSS = 1460(0x05B4), configure as below,
0x4012 0x4013

0x05 0xB4
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Sn_PROTO (SOCKET n IP Protocol Register) [R/W] [0x4014+0x0n00] [0x00]

Sn_PROTO+= 1 byte register2 IP layer0Oj|A| IP header2| Protocol number fieldE 474 3StC}. IPRAW mode
HMBt S85tH, 1 2 modes FA|=ICE Sn_PROTORZ OPEN command O|MO A& SICt. IPRAW
modeZ OpenZl SOCKETn2 Sn_PROTORO| A= Protocol number®| DataRts E-AISICT
Sn_PROTORE 0x00 - OxFF °| H| L{O|A A 7tsdtLt, W52002 TCP(0x06), UDP(0x11) protocol
number2 X|2I5}X| @ =C}. Protocol number= IANA (Internet Assigned Numbers Authority)O| Al & 9|35}
1 Aom, © XtMITH Att2 IANAQ| online document (http://www.iana.org/assignments/protocol-
numbers)E XtXS|7| HEZECH

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 AM™S|OF oI XFA|SH AFEHE http://www.iana.org/assignments/ip-parameters XZX3}7| H}ZICE.

Sn_TTL (SOCKET n TTL Register) [R/W] [0x4016+0x0n00] [0x80]
Sn_TTL2 IP layerOj|A| IP headerQ| TTL(Time to live) fieldE A7StCt. Sn_TTLE OPEN command O|H

O] A™sHOF St RpA|SH AFEHE http://www.iana.org/assignments/ip-parameters £ZX3S}7| HfZICt.

00ZSM 33u4ayjgl
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Sn_RXMEM_SIZE (SOCKET n RX Memory Size Register) [R/W] [0x401E+0x0n00] [0x02]

Sn_RXMEM_SIZE= Z}

Zt SOCKETS2| RX memory sizeE A7 3stCt 2 SOCKETS| RX memory 0, 1

) 2! 4! 81

16Kbytea 7|2 M 4= QUC}. Resetz 0] X7|gfS = 2Kbyteo| /S Z=C. Sn_RXMEM_SIZEgym(Zt
Sn_RXMEM_SIZES| & 32 XE|CH 16KbyteE HS == QICt.
Value 0x00 0x01 0x02 0x04 0x08 0x10
Memory size OKB 1KB 2KB 4KB 8KB 16KB
Ex1) SOCKET 0 : 8KB, SOCKET 1 : 2KB
0x401E 0x411E
0x08 0x02
Ex2) SOCKET 2 : 1KB, SOCKET 3 : 1KB
0x421E 0x431E
0x01 0x01
Ex3) SOCKET 4 : 1KB, SOCKET 5 : 1KB
0x441E 0x451E
0x01 0x01
Ex4) SOCKET 6 : 1KB, SOCKET 7 : 1KB
0x461E 0x471E
0x01 0x01

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

Sn_TXMEM_SIZE= 2t SOCKET2| TX memory sizeE A7 sCt. 2t SOCKET2| TX memory 0, 1, 2, 4, 8,
16Kbytea 7|2 M™T 4= QLI Resetx=0| X7|ZHOSZ 2KbyteQ| ZS Zt=Ch SN_TXMEM_SIZEgym(Zt
x

Sn_TXMEM_SIZES| & 3HS %|CH 16KbyteZ HS 2= QiC}.

Ex1) SOCKET 0 : 4KB, SOCKET 1 : 1KB
0x401F 0x411F
0x04 0x01
Ex2) SOCKET 2 : 2KB, SOCKET 3 : 1KB
0x421F 0x431F
0x02 0x01
Ex3) SOCKET 4 : 2KB, SOCKET 5 : 2KB
0x441F 0x451F
0x02 0x02
Ex4) SOCKET 6 : 2KB, SOCKET 7 : 2KB
O0x461F 0x471F
0x02 0x02

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

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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[0x0800]

Sn_TX_FSR2 SOCKET n2Q| Internal TX memory2| Free size(F & 7153t H|O|E{ Q| byte size)E &e{=LC}.
HOST= Sn_TX_FSRELC} 3 TX memory0| DataE writes} QF =ICt. [2tAM G|OJE & HO
Sn_TX_FSRE HIEA| =Qlst1, M&sH [|0|E{Q 7|7} Sn_TX_FSRELCI XL} Ztom™ SENDL}
SEND_MAC commandZ 0|O|EH{E 7T&SHCE. TCP modediM e AMORICOZHE OOjF £=20| =Ztol
(DATA/ACK packet £=Al)E|H™, Sn_TX_FSR2 AMCHEIO| 4=AlSH DATA packet 37|0tE LjEX o=z
A
2 B75HA Eot

&5
ZICt. O 2| modeO M= Sn_IR(SENDOK) = ‘1’9l AL Sn_TX_FSR2 &t Data sizeRtE L{EXHO

0| registerE S [Mf, AtEXA= ™=tot 442 7| I8 upper byte (0x4020, 0x4120, 0x4220, 0x4320,
0x4420, 0x4520, 0x4620, 0x4720) E2 XA 2/0{0F 8t C}2 lower byte (0x4021, 0x4121, 0x4221,
0x4321, 0x4421, 0x4521, 0x4621, 0x4721) =2 A O{Of StC}.
Ex) In case of 2048(0x0800) in SO_TX_FSR,
0x4020 0x4021

0x08 0x00

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

Sn_TX_RD= TX memoryOf| A OrX|2F M&0| £ [ address& 2{=Ct. SOCKET n Command Register
O SEND HZHOo=Z x| Sn_TX_RDEE Sn_TX_WR7IX| HO|HE F&SiCt. M&0| ELHH X522 1
240 AAECt. w2t ™E0| ELHEH Sn_TX_RDL Sn_TX_WR2 Z2 gt= 7t2 ZAO|Ct. Of registers
g M, AFEXt= Hetst HE 7| I8H upper byte (0x4022, 0x4122, 0x4222, 0x4322, 0x4422,
0x4522, 0x4622, 0x4722) S HX 20{0f 8l C}2 lower byte (0x4023, 0x4123, 0x4223, 0x4323,
0x4423, 0x4523, 0x4623, 0x4723) =2 AO{OF i}

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

SN_TX_WRZ T&g HIO[E{7} writek|O{Of & {IX|HEE LHFCL O| registerE 212 M,
ALEX= Hetst 442 97| I8 upper byte (0x4024, 0x4124, 0x4224, 0x4324, 0x4424,
0x4524, 0x4624, 0x4724) E2 HXA <0{0F 8t Ct2 lower byte (0x4025, 0x4125, 0x4225,
0x4325, 0x4425, 0x4525, 0x4625, 0x4725) =2 A0{Of StCt
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
SFX|2F O] gt2 writeg physical address?t OfL| 2 2, physical address= Ct21f ZH0| AAHSHOF StCt.

1. Sn_TXMEM_SIZE(n)Of] A{ SOCKET n TX Base Address (SBUFBASEADDRESS(n))2t SOCKET

n TX Mask Address (SMASK(n))Z7} A AtE=ICt.
2. 20N AHAtsE = ZEES Bitwise-AND operationdtl, SOCKET2| TX memory B 2|0f A

00ZSM 33u4ayjgl
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Sn_TX_WR1} SMASK(n)E E3l offset address (dst_mask)S & =C}.
3. Dst_mask?2} SBUFBASEADDRESS(n)E C{3HA| physical address (dst_ptr)& & +=C}.
OlH|, &% HIO|HE dst_ptrof AtEX7} Ast= BHE writedtCh (2HF SOCKETS| TX memory2|

upper boundO| &S 2 [|0|HE writest= 42, TX memory?2| upper boundZtZ9| G|O|EH{E X write

StCt. O2|1 Y Ch2 SBUFBASEADDRESS(n)O]| physical addressE HZASI LtHX| G|O|EE writeStLCt.

1 3, Sn_TX_WRZtS writing HO|F A7|8tE Z7tA|ZICE OFX|2f© 2 Sn_CR (SOCKET n Command

Register)0j| SENDE H S &lSHC}.

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

0xC000
Socket 7 (2K) | oxgs00 4 0x8300
Socket 6 (2K) | 018000 OxB7EE
Socket 5 (2K) | oyxa800 If SO_TX_WRO = OX8FEE,
s Real Physical Address is
Socket 4 (2K) | oxa000 0x8000 + (OX8FEE & OXO7FF) =
'3 0x87EE
Socket 3 (2K) | k9800 / Socket 0 *
Socket 1 (2K) | ous800 +
Socket 0 (2K) | o000 = 0x8000
0x8800
18 bytes OKBTEE e
0x8800 — Ox87EE = 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) =
O0x81EE.
Socket 0 SO_TX_WRO is
O0x8FEE + 0x0200 = 0x91EE
OX81EE )
A
494 bytes | i
0%8000..-""

Figure 7 Physical Address Calculation
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Sn_RX_RSR (SOCKET n Received Size Register) [R] [0x4026+0x0n00-0x4027+0x0n00]
[0x0000]

Sn_RX_RSR2 SOCKETnZ2| Internal RX memory2| £=2I0|O|E| byte sizeE Z{=Ct. 0] £} SOCKET n
Command Register (Sn_CR) RECV HZ0{0f o8} LHEX O Z B8} remote peer2 £E OO|HE %
AMSICE O] registerE read® [ff, Matst 2 27| QI8 AFRA= AQ| byte (0x4026, 0x4126, 0x4226,
0x4326, 0x4426, 0x4526, 0x4626, 0x4726)=2 ™X read 31 1 C2 o2 byte (0x4027, 0x4127,
0x4227, 0x4327, 0x4427, 0x4527, 0x4627, 0x4727)E read$tCt
Ex) In case of 2048(0x0800) in SO_RX_RSR,

0x4026 0x04027
0x08 0x00

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 Data Pointer Register) [R/W] [0x4028+0x0n00-
0x4029+0x0n00] [0x0000]

Sn_RX_RD= £=4l H|O|E{ & reads}”?| |3t pointerQ| 2|X| HEE X|3tCE. O] registerS read™ [,

AR FEhet ¢

=

2 readdt’| ol A byte (0x4028, 0x4128, 0x4228, 0x4328, 0x4428, 0x4528,
0x4628, 0x4728)E MX readst CHZ 12| 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

SEX|8F 0| 2 readd physical address?t OfL|2 2, physical address= Ct24F Z0| A AtS{OF SHC}.

1. Sn_RXMEM_SIZE(n)O{|A] SOCKET n RX Base Address (RBUFBASEADDRESS(n))2t SOCKET n RX
Mask Address (RMASK(n))7} A|AEICE.

2. 2AHM AHAtSE = ZFES bitwise-AND operationdt 1, SOCKET2| RX memory = 2|0f A
Sn_RX_WR1} RMASK(n)E E3l| offset address (src_mask)E & +=Cf.

3. src_mask®2} RBUFBASEADDRESS(n)E [{d{A{ physical address(src_ptr)& +=Cf.
O|X|, =4l HIO|HE src_ptr2E AI2XI7}F St= OHE readdtC. (2H2F SOCKETS| RX memory?2|
upper boundO|A& S Z O|O|HE readdst= A2, RX memory2| upper boundZtZE9| H|O|HE MK
read $tCt. 2|11 A CtS RBUFBASEADDRESS(n)0j physical address& B30 LIHX| HO|HE
<, Sn_RX_RDgtE readst 2HE F7HA|ZICE (=4 & HIO|H 27| olg2z F7teiM=

:L
otz|m 2, £=Al XMoo BtEA| Sn_RX_RSRE checksl|OF otC}.) OFX|2k2 2 Sn_CR (SOCKET n Command

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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Sn_RX_WR (SOCKET n RX Write Pointer Register)[R/W][(0x402A+0x0n00)-
(0x402B+0x0n00)][0x0000]

Sn_RX_WRE =4l G|0|EE writed}”7| |3t pointerQ| 2|X| HEE K|S SHCt. 0x442A, 0x452A, 0x462A,

0x472A)2 MK readstn Lt CHS

0x462B, 0x472B)E readdl{Of &tC}.
Ex) In case of 2048(0x0800) in SO_RX_WR,

S}2| byte (0x402B, 0x412B, 0x422B, 0x432B, Ox442B, 0x452B,

0x402A

0x4028B

0x08

0x00

Sn_IMR (SOCKET n Interrupt Mask Register)[R/W][0x402C+0x0n00][0xFF]

Sn_IMR2

Host2 22{Z= SOCKET nQ| InterruptE

Interrupt BitE1} 22t CH2=ICE 9|9 SOCKET

o UAS

Ho

A2 Sn_IRQ| O§-2 Bit7| ‘I’&

InterruptZt
M =ICt Sn_IMR} S

MMSICE. Sn_IMRO| Interrupt Mask BitE2

Sn_IRQ|

B MSED Sn_IMRe| 11 Bit7t ‘1’2 AN
n_IRQ| 29| Bit7} B ‘I’ [ IR(n) =
‘1’0| =ICt. OlUf IMR(n) = “1’0|2}™H Hostd{| Interrupt7} ErA4SHCE. (‘/INT’ signal low assert)

7 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_PPPoFE’
6 PFAIL Sn_IR(PFAIL) Interrupt Mask

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

Valid only in case of ‘SOCKET = 0’ & ‘SO_MR(P3:P0) = SO_MR_PPPoFE’
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_FRAG= IP layerOj A IP headerQ| Fragment field& MMSHC. W52002 IP layer®| packet fragment
E X|YS}X| Q=C}. [2tA Sn_FRAGE M MNSIC2tE IP datas fragmentZ|X| YOO 0|2 MASI=
He MUZESHK| =C}. Sn_FRAG= OPEN command O|X 0| A& stC}.
Ex) Sn_FRAGO = 0x4000 (Don’t Fragment)

0x402D 0x402E

0x40 0x00

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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5 Functional Descriptions

— =

W5200L2 Register?l Memory operation2 E38| 7FCHS| InternetOf AT 4= QUCt. O &0

ME W52007} A SEEE XS YL

5.1 Initialization

> Basic Setting
W52002| S22 93l Ofziel Registers& AMAIS| HESRR 2o LA AESHCt.
1. Mode Register (MR)
2. Interrupt Mask Register (IMR)
3. Retry Time-value Register (RTR)
4. Retry Count Register (RCR)

Q|o| RegisterS2| L} XtA|8t L{2-2 Register Descriptions2 &t ZSHC}

» Setting network information

EME Q% 7|2 Network ME MH:
Lo 7|2XQl Network HEE HFEA| MH3| F0{of shCf.

1. SHAR(Source Hardware Address Register)

SHARO| 9|8l AM™E|= Source hardware address= B Devicedf ClidH

o
=]

Hardware address(Ethernet MAC address)ZfS Ethernet MAC layerOf| Al AIESIEE 3|
Al

X QUCF. O] MAC addressO| &H=H2 EEEO| Al ZHEMSID QO M, Network deviceE

= Manufacture= M AFEl Network deviceOf IEEEZ 2 E &t 2F2 MAC addressE 50

S1010} 3tCt.

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

[ ]

OF
O
ru
I

2. GAR(Gateway Address Register)

3. SUBR(Subnet Mask Register)

4. SIPR(Source IP Address Register)

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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> Set socket memory information
W52000| MM Jts3t TX, RXQ| %|Ci M| E 2| AFO|={& 16KbytesO|C}. 16KbytesQ| EH Q| OO
Xl= OKB, 1KB, 2KB, 4KB, 8KB, 16KB2| 7|2 8719 AZMX| XtEAH &’H0| 7tsdHX| Tt
TX, RXQ| AIO|=7} ZtZt 16KbyteE HO{7tM &= QF E=ICt.

C2 2 SOCKET no| RX/TX MemoryE AMM3l= OAIZEE o2 LIEIH Z{0|C}.

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 0 RX
memory

gS1_RX_BASE = gSO_RX_BASE + (gSO_RX_MASK + 1);

gS1_RX_MASK = 2K - 1;

gS2_RX_BASE = gS1_RX_BASE + (g51_RX_MASK + 1);

gS2_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);

854 _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);

gS6_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

gSO_TX_MASK = 2K - 1;

/* Same method, set gS1_TX_BASE, gS1_TX_MASK, g52_TX_BASE, g52_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, g57_TX_MASK */

}

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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Sn_TXMEM_SIZE(ch) = 2K,
Chip base address = 0x0000

0xC000
T e B o0
Wy BT o
R P~
R P =
R P~
WDy B owR
Ty BT ow
WOy BT o

(@) TX memory

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

T e DRI SR
Sy SRRSO
Sy SIROMC SR
Sy SRRSO
S BROMC SRR
A SRS
S SO S
| BRGSO

(b) RX memory
Figure 8 Allocation Internal TX/RX memory of SOCKET n
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5.2 Data Communications

Initialization 174 = W5200=2 TCP, UDP, IPRAW, MACRAW mode®| SOCKETZ opendtOf &FCHHtu} data

o
5 S50 & UM HCh W52002 SYHOE SAI0| A8 53 SOCKETS
=]

=
Of sectionOjAl= Zf mode0f [tE S4l YO CHSHA 2HSHCE.

5.2.1 TCP

TCP= Connection-oriented protocolO|Ct. TCP= X}AI9| IP address®?} Port number 12|11
address@t Port numberE st S & Connection SOCKETS ¥ M35tAH L
2 E9d DataE &=L} Connection SOCKETO| /M
7} QICt. O|= O{C|Of Al connect-request(SYN packet)S

‘TCP SERVER’2 AfCHHIO| connect-request M&S

Connection SOCKETS & 3tCH(Passive-open).
‘TCP CLIENT’= X}210| connect-requestE ACHES

StCH(Active-open).

SERVER CLIENT
OPEN

LISTEN< Connect-Request

ESTABLISHED

< Data Communications >

< Disconnect—Request

Or

\
CLOSED

Disconnect—Request >

“TCP SERVER”

& 8IHIA| x| &stet.

ool 1P
1, @M=l Connection SOCKET

B 0= ‘TCP SERVER’Q} ‘TCP CLIENT’ 27}X|
Mz

d&ot=Liof mat P = ACH

CH7|5tH, M&E=l connect-requestS acceptstOl

FOI| Al M&3F0 Connection SOCKET €M BN F

CLIENT SERVER
OPEN
CONNECT
\

Connect—Request >

ESTABLISHED

< Data Communications >

< Disconnect—Request

Or

\
CLOSED

Disconnect—Request >

“TCP CLIENT”

Figure 9 TCP SERVER and TCP CLIENT
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5.2.1.1 TCP SERVER

ESTABISHED? Yes

¥
B e Receiving
i- Yes—# Frivcasi
Mo
Send DATA ?

Yes—e| | Sending Process

Mo
¥

Yes CLOSE

Figure 10 TCP SERVER Operation Flow

SOCKET Initialization

TCP Data communicationS |8l SOCKET Initialization 1t40| E Q3|Ct. O|= SOCKETS opendst= &
O|Ct. SOCKET open 1t W5200°| 8712| SOCKET & SfLtE MEHSIO] MEHZ SOCKETS| Protocol
mode(Sn_MR(P3:P0))2} Source port number(“TCP SERVER”O|A{= Listen port numbergZt )0l
Sn_PORT0S A™st =, OPEN commandE £dl&tO9Z M O|FO{ZXICt. OPEN command O|% Sn_SRO|
SOCK_INITe 2 HZAEZ|M SOCKET initialization IPHE 2t=Z=ICH. SOCKET initialization 1p&HE “TCP
SERVER”2} “TCP CLIENT”Q| F1&2 Qi0| S SIA MEE=ICt. CtS2 SOCKET ng TCP modeZ Open 1t
Folct

Mo
£
Mo
¥
o>
"

y
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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;

3

LISTEN

LISTEN commandE £=335}0| “TCP SERVER”Z ZZEtA|ZICt.

{
/* 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! [f AtCHEtO 2EE SYN packetE £=4I5tA E[H Sn_SRE SOCK_SYNRECVZ
HZAE| 0 SYN/ACK packetE M=% & SOCKET n2 ConnectionO| ¥ |1 Sn_SRE SOCK_ESTABLISHED
2 HfRC} SOCKET nQ| ConnectionO| @AMEl O|SE2EE data £4=A10] 7}s8|TICE. SOCKET nQ

connection @AE =0Ist= HiHe 271X 7} QICH

First method :
{
if (Sn_IR(CON) == ‘1)
/* When an interrupt occurs and the mask bit of Sn_IMR is ‘1’; the interrupt bit of Sn_IR
becomes ‘1’ */
Sn_IR(CON) = ‘1’
/*In order to clear the Sn_IR bit, the host should write the bit as ‘1’. When all the bits of
Sn_IR is cleared (‘0’), IR(n) is automatically cleared.*/
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

Mo 2R E o] TCP data $AIS EHQIBIC}.

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. */
}
Second Method :
{
if (Sn_RX_RSRO != 0x0000) goto Receiving Process stage;
}

First method= Of %= DATA packet OFC} Sn_IR(RECV)O| ‘1’2 MM EICt Host7t O|0f| 4=AlSH DATA
packet®| Sn_IR(RECV)E O/ XNz2| Z2st1 W52000| LC}2 DATA packet2 £ATY ZHL, OH
Sn_IR(RECV)0|| &2 MHE|0| Host= 11 CH29| £=Al DATA packetO CHst Sn_IR(RECV)E
A =IC m2FA HostZ} ZF Sn_IR(RECV)O| CHot DATA packet2 UEHSIAH X 2|8HX| 2

HA
He YA @EL

of
o
ra
o
o

ESTABLISHMENT : Receiving process

0] IPHO|M= WS RX memoryd| =AlZl TCP HO|HE Az2|$tCt. TCP modedj A AtCHEIO| T &3l

i

Data = 7|7} Socket nQ| RX memory free sizeE2Ct & ALY W52002 1 dataE £4l1E £ ¢lon, RX

=
memory free size7} &3t O|O|E A 7|ELCt £ M§7IX| connectionS SX|8H k|| 7|Ch2ICt.

{

/* first, get the received size */
len = Sn_RX_RSR; /1 len is received size
/* 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; /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 2012 WIZnet 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

M&3 data 37|= 2=l Socket nQ| Internal TX memory&2Ct & 4= Qion, M&% data A7|7F A
HE MSSECH S A9 MSS TH9|2 LHFOfM MAEC CHS dataS H&517| sl BroA] ofFel
SEND command?} 2tZ &} =X| =OIs{of StCt. O|F SEND command 2= F0| ChA| SEND command
2 23list A2 @27} ghMist & QIC} Dataf A7|7F 242 SEND command &2 A|ZtE ZojX| =
2, ™% DataE Hot A7|2 L0 &= A0l /elStCt.

d =8 = Datao| T2l 2 E =20I5t7| f[SjAM= S4l5t2{= Data lengthet |

Al E Data Length7} ZH2X| HIEA|

of

2t0|
2f

—

ot
0%t

fof stCt. AMA &A= Data Length= SEND command ==
5

M= 0| Sn_TX_RD register Zt2| XIO|2 A

e
ot

ALt 2HOf, HH| &S4lE Data Lengthe| £tO|

4>
r=

6l2{= Data length ECt %& SEND commandZ 0|23l YHZl DataE 25 £ AIS|Of siCl.
S

74 =
O =
b, AT DataZ| 2F HEEO 2K S4lE Data Lengtho| o] gio| &4l5t2{= Data length

QF Z+O}Of send process?} HAX O Z 2 FEICH OF2fjof = Send process?| ZIEtsH O|& = O &=C}.

) 2L{2{= Data Length= 10,
1) Data Length£ O|&3%}0] SEND Command £ & 3tC}.
2) AlX| M&El DataLength /S AlAHSHCE.
opokof| AlX| M4 =l Data Length 7 (=Sn_TX_RD_after_SEND-Sn_TX_RD_befor_SEND) O|Z}H,

=74%l Data Length= 30| =IC}.

0

U

3) AN M&E Data Length Z'o| ¥0| HLj2{= Data Length Zfat Xl & M{7}X|] SEND

CommandE EHESI0 =W StC}.

Note: Returnzfo| ¥0| EL|2{= Data Length Ztu} 2LX| & M{7}X| Data copyS Data copy

2 2uejMt o =it

[

r
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{

/* first, get the free TX memory size */
FREESIZE:
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; /1 dst_mask is offset address

/* calculate start address(physical 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);
3
else
{
/* copy len bytes of source_addr to destination_address */
memcpy(source_addr, dst_ptr, len);
3
/* increase Sn_TX_WR as length of len */
Sn_TX_WRO0 += 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

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

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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ESTABLISHMENT : Check disconnect-request(FIN packet)

AtCHElo 2 B E| disconnect-request(FIN packet)E £=AM=X| =HQISHCt. FIN packet =2 CtSat &
AL

{
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. */
}
Second method :
{
if (Sn_SR == SOCK_CLOSE_WAIT) goto DISCONNECT stage;
}

ESTABLISHMENT : Check disconnect / disconnecting process

O O|Ar AMCHEtDIO| data communicationO| RV} Qe ALXLL MCHEIOZEE FIN packetE £=4AI3M

o

o
£ 42+ connection SOCKETES disconnect3tLt.

{

/* set DISCON command */
Sn_CR = DISCON;

3

ESTABLISHMENT : Check closed

DISCONO|L} CLOSE command0j 2|8} Socket nO| Disconnect =2 close I|=X| =QISHCL.

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
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ESTABLISHMENT: Timeout

Timeout2 connect-request(SYN packet)Lt 1740f CHSE S EH(SYN/ACK packet), DATA packetO|Lt 7
o] ZSEH(DATA/ACK packet), disconnect-request(FIN packet)L} 1749| SEH(FIN/ACK packet)S, Z&=
TCP packetE M&T M 2t 2= QICt RTRIf RCRO| M™M=l Timeout AjZE S0t 2| packetE2 H©

E51X| 2l TCP final timeout(TCP)0| HAMSHA £/ Sn_SRE SOCK_CLOSEDZ 7HO|3tCt. TCPo2|

00ZSM 33u4ayjgl

gol2 Chga 20| & = Aok
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. */
}
Second method :
{
if (Sn_SR == SOCK_CLOSED) goto CLOSED stage;
}
SOCKET Close

Disconnect-processOf| 2|sf 0|0O| disconnection®l SOCKETO|L} TCPo0f 2|3l Close=l SOCKETS &M
o
A

5| closedt7{ L}, Host7t disconnect-process8i0| Z R0 2|8l SOCKETS closest AL AtE% = 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 stateZ X|Q|3t D= state7} TCP SERVERS} ST XpASH LYRS 52.1.1
TCP SERVER’Z xtx&}7| Hf2tch.

b
CONMECT

¥

|

Recaiving

w-=_received DATA Y5 ~emiiale

—Yes—» |Sending Process

Disconnecling
Priocess

o e FINY Yes—w

Pt

Yes- CLOSE ’

Figure 11 TCP CLIENT Operation Flow

CONNECT

‘TCP SERVER’Of|#| connect-request (SYN packet)E T & 3HCH ‘TCP SERVER’ 22| Connection SOCKET

A THOIA ARPr, TCProg} 22 Timeouto| #AYE 4 SUCH,

~

00ZSM 3duldayl il

{
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 */

3
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5.2.2 UDP

UDP= Connection-less protocolO|C}t. UDP= TCP2} E 2| Connectiong HMSIX| U1 dataE L4=4lsH
Ch. TCPE M2y Qe data B4AIS WA BHR, UDPE data E419] M2ldg RESIA| ot
datagram E4I2 3S}= protocolO|Ct. UDPE= connectiong ALESIX| 47| 20| AtA Q| IP address2t
ot

Port numbergE &1 RQUes 2 JOfie| S410] SEhEICt. 0|2 2 datagram s

—

=
E

SOCKETS 0|85} B2 MTiYm SAZ T 4 Y O[HO| Ui 8D, MEE datacl 2HO|L} &
gto=z

K = UL ZRHO| data =410t & 2 25t
1 MElds 2FSH7| 28, Host7b X &4 E datag I SSHAHL, ™A R= dUEezREHO
=4l dataE FA|5lOF StCt. UDP E£412 unicast, broadcast, multicast S4I |25, C2a 242
4l FlowE mpECh

OPEN |

Recaiving
Process

Mo
¥
o Send DATA? Yos—»| | Sending Process
Mo
¥
Yes
Y

—Y s — ]

Camghate
Sending?

Mo

as
7
CLOSE ) . Timeaut 7
—

Figure 12 UDP Operation Flow

5.2.2.1 Unicast and Broadcast
Unicast 42 7y EHXQ UDP sS4l 2, oHHO| StLte| Joido|# Datag 7
Broadcast £41-2 Broadcasting IP address2 O|&23}0] 3tHO| EMOE =4l Tt
DataE TESICt. 0|2 A, B, C 0| # Datag M™

2|
M DataE ™&E oHCH O] O A, B, COf| C{3t Destination hardware addressE 2z Edt=

=
oz
>
)
S|

process)Of| Al ARPro7} Ulieh = UOM, ARProZt ETh YTHYOAH = DataS H&Y =71 8iCh
Broadcast =412 Broadcasting IP addressZ otHO| Data &= S5} A, B,
£ HYSICt o] U A, B, COj| CH3t Destination hardware address&
LUSHR| =L
Note: Broadcast IP
=> HOST IP2} Subnet Mask®| EE OR A4AtSHH Broadcast IP7F A =ICY.

ex> IP: 222.98.173.123, Subnet Mask: 255.255.255.0 O|™ broadcast IP: 222.98.173.255

© Copyright 2012 WIZnet Co., Inc. All rights reserved.

52

00ZSM 33u4ayjgl



@}Znet

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 communicationS 2|3l SOCKET initialization 1}740| & Q35ICt. 0|= SOCKETS openst= &
O|Ct. SOCKET open 12 W52002| 872 SOCKET & otLIE MEHSID, MEHZEI SOCKETS| protocol
mode(Sn_MR(P3:P0))2} AfCHErtO| SAMO| A% source port number®l Sn_PORTO0S A™st %, OPEN

commandE =35tC}. OPEN command O|% Sn_SRO| SOCK_UDPS 2 HHZAL|M SOCKET initialization 1}

2 =Foh

{

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

-

JUL 2 REO| UDP data +=4l2 =T

ch. TCP ST U3t ¢

IE
|o
Hu
ok
ro
ie)
N
or
Ot
finl
Mo
rhu

o
TCP2t &2 O|FZ Second methodE HZA$HC} “5.2.1.1 TCP SERVER”Q| sl HZ &=xotzt.

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. */
}
Second Method :
{
if (Sn_RX_RSRO != 0x0000) goto Receiving Process stage;
}

Receiving process

0] u’H0f A= Internal RX memory0Of #=4l=l UDP DataE€ X{2|3tCt. 4=Al=l UDP datal| ##1xX+= Ozt

7I-|:|.
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Figure 13 The Received UDP data Format

=M=l UDP datas= 8bytes©| PACKET-INFOQ} data packet@ 2 O|F0{X|{, PACKET-INFO= &£AIXtO| H
H (IP address, Port number)@} data packet®| Z 0|7} ZEtEICH UDP= e £AMXIZEE UDP datas

Mg & 7h QICh SAXIO| RES PACKET-INFOS| A%t YEE Sof o™ & ULk SAXT}

P

Broadcasting IP addressE O| &350 broadcastst AL L =AlI=ICt. Host= PACKET-INFOo| &AMXI ME

PACKET-INFO DATA packet
- Destination Port Byte size of
Destination IP Address number DATA packet Real Data
4 Bytes |7 2Bytes | 2Bytes | Size speicified in PACKET-INFO "

£ BEM3I0] Qe 9= £=Al data packet2 R A|SOF BtCt. & AIXIO| data 3 7|7} SOCKETS| Internal
RX memory free size 2Ct & AL 11 datags £AT £ ¢OM, £t fragmentEl data GA| =4S £
aict.

{

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

X A Sh
Lo =

Broadcasting IP address2 A7 SHCt.

ata37|= 2=l SOCKETSQ| internal TX memoryE2Ct & 4= §lo, M&T data 37|7F MTU

d 2
Bt 2 Z% MU HRZ2 X322 LUFO0lM TSECH Broadcastd ZR0|= Sn_DIPROS

{

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

freesize = Sn_TX_FSRO;

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

/* Write the value of remote_ip, remote_port to the SOCKET n Destination IP Address
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_WRO0 += len;
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/* set SEND command */
Sn_CR = SEND;
3

Check complete sending / Timeout

Ct2 DataE H™&317| QoM EFEA| O|™ SEND command?} 2AZE|Q=X| =HQI8|0F tCt.  DataQ|
37|17} 242 SEND command 22 A|ZtE ZO{X|EZ, M& DataZ HAESH 37|2 L0l ©
20| F2|5tCt. UDP data & Al ARProZb Hlieh = U0, ARProZb ‘Hdliet 22 UDP data &2 &

Tj sty

First method :
{

/* check SEND command completion */

while(Sn_IR(SENDOK)==‘0") /* wait interrupt of SEND completion */

{
/* check ARP+ */
if (Sn_IR(TIMEOUT)==1") Sn_IR(TIMEOUT)=1’; goto Next stage;
3
Sn_IR(SENDOK) = “1’; /* clear previous interrupt of SEND completion */
3
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

EAMO| RE ELE AR Socket nS closestrt.

{
/* clear remained interrupts */
Sn_IR = OxOO0FF;
IR(n) = “1’;
/* set CLOSE command */
Sn_CR = CLOSE;
}
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5.2.2.2 Multicast
Broadcast E410| &% Ct2t EAISIE BHH) multicast E412 £ multicast-group0f| S& & Ct
ot &

dataE

o
StCH. A, B, C7F E3 multicast-group0f| SEL|0| YL, A7} SHEI multicast-groupL 2

r=

K=}
=
£% F2 B, C %A A FF dataZ $UE 4 UCh multicast SAS 7| IS IGMP

r

protocolE O|&235}0{ multicast-group0f| SE35}0{0f StC}. multicast-group2 group hardware address,

Group IP address, group port number2 &2 Z=IC}. Group hardware address?t IP addresse= 0|0| X|H K|
Q= address& AtE3|1, group port numbere= 9|2 A3 &= QICt.

Group hardware address= X|7d ®H2| (‘01:00:5e:00:00:00’ 0| A EE ‘01:00:5e:7f:ff:ff’) LHOJA| MEHL]

H, Group IP address= D-class IP address B2 (“224.0.0.0”70 A “239.255.255.255’ 7}t K],

http://www.iana.org/assignments/multicast-addresses&t X)L Of| A] MEHZICE,  O|Uf 6bytes®| group

hardware address2t 4bytes®| IP address®| o}%| 23Bit= Z =& MEHS|OF SHCL. Of| 2, Group IP address
£ 2241111’2 MEdEr A2 group hardware address= ‘01:00:5e:01:01:0b’2 MEHEICE ‘RFC1112’
XX (http://www.ietf.org/rfc.html).

W52000{| A= multicast-group S50 RSt IGMP HZ|l= LHEXHSZ (Automatically) O|F O FIC}.
SOCKET n2 multicast modeZ openat A2 IGMP2| ‘Join’ message, close® A2 ‘Leave’ message’}
L{EX o2 FMAEICH SOCKET open Ol EAl Al FI7|MOZ ‘Report’ message’| LfEEoZ M&EE
Ct.

W52002 IGMP version 11} version 22+S X|

rﬂ_o

5t0f A2l versionS ARSIIA SHCHH, IPRAW mode

SOCKETS 0]23}0] host7} X% IGMPE X|a|sHof BiC}.

SOCKET Initialization

Multicast EAIS Q|8 87§2| SOCKET = ofLIE MEiSITD, Sn_DHAROS multicast-group hardware
address2 Sn_DIPROS multicast-group IP addressZ A7StHCH., Sn_PORTOXt Sn_DPORTOS multicast-
group port numberZ2 MAESICH. Sn_MR(P3:P0)E UDPZ Sn_MR (MULTHE ‘1’2 433t = OPEN
commandE =3i5tC}. OPEN command O|Z Sn_SRO| SOCK_UDPS 2 HHZAL|M SOCKET initialization 1}

00ZSM 33u4ayjgl

g2 =Foh
{
START:
/* set Multicast-Group information */
Sn_DHARO = 0x01; /* set Multicast-Group H/W address(01:00:5e:01:01:0b) */

Sn_DHAR1 = 0x00;
Sn_DHAR2 = 0x5E;
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;
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Sn_DPORTO = 0x0BB8; /* set Multicast-GroupPort number(3000) */
Sn_PORTO = 0x0BB8; /* 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.” & =X

Check send data / Sending Process
SOCKET initializationOjA] 0|0 multicast-groupd Cist HEE MM OO Z, unicastEMHH ALY
HtO| |P address@t port numberE MM EQJt QICt. M2tA ML dataE internal TX memory2

copy?t & SEND commandE $=&43tC},

{

/* 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_WRO &gSn_TX_MASK; // dst_mask is offset address
/* calculate start address(physical address) */
dst_ptr = gSn_TX_BASE + dst_mask; /1 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;
memcpy((0x0000 + source_addr), (0x0000 + dst_ptr), upper_size);
/* update source_addr*/
source_addr += upper_size;

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

memcpy( source_addr, gSn_TX_BASE, left_size);

h

else

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

h

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

/* set SEND command */

Sn_CR = SEND;

3

Check complete sending / Timeout

Data E4I10 2R3t 2= Protocol X Z|= Host7} &&SEE 2 Timeout2 ZHMSHA| QU=CF.

= o S

{

/* 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= TCPR} UDPQO| 3}%| protocol &9l IP layerS O|23%t Data £4I0|Ct. IPRAWE= protocol
numberd| 2} ICMP(0x01), IGMP(0x02)2} Z2 IP layerQ| protocolS X|&3tCt. ICMPL| pingO|L} IGMP
vl/v2= W52000| A Hardware logic® 2 0O|0] & E|0{QCE SFX|OF EQ0| [2F Host= Socket ngs
IPRAW modeZ opend}t0] 0|2 ZEFN 13S0} X 2|& 4= QUCt IPRAW mode SOCKETS AT ZL, ¢
M protocolE Ar%HX| HIEA| IP header?| protocol number fieldE A3St0{0F SICE  Protocol

number= IANAO| Q|3 O|O] Mol RUCHhttp://www.iana.org/assignments/protocol-numbers £Hx).

Protocol number= SOCKET Open O|F 0| Sn_PROTOO| HIEA| MHESICE. W52002 IPRAW moded| M
TCP(0x06)Lt UDP(0x11) protocol number= X|2/StX| =Ct. IPRAW mode SOCKETS| EA2 X|™HE
protocol numberZto| EAS S| 23ICt ICMPE M™El SOCKETS IGMPRF 20| MHEL|X| &2 1 2|9

o
=
Protocol DataE =4l 4= QiC}.

. Recaiving
¥ Process
b i
¥
Mo Send DATA? Yos—»| | Sending Process
Mo
Camglate
Yog
Yes No No

¥

CLOSE ) - Timeaut 7

Figure 14 IPRAW Operation Flow

SOCKET Initialization

SOCKETS MEHSIT Protocol numberE AZ™SHCE. Sn_MR (P3:P0)E IPRAW modeZ A7 St OPEN
commandE =3 5tC}. OPEN command O|% Sn_SRO| SOCK_IPRAWZ HZAL|M SOCKET initialization 1}

~
(=]

rlo

= EIC}H

[ [

00ZSM 33u4ayjgl

~

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.” &=

Receiving process

Internal RX Memory0f =4I=l IPRAW DataE AN z|3tCt. =2 =l IPRAW Datal| f1& &= Ofzfjel O=lup Z+

E

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

Figure 15 The receive IPRAW data Format

IPRAW data= 6 bytes®| PACKET-INFORQ} data packet@ =2 O|FO0{X|H, PACKET-INFO= &AXIe| HE(IP
address)Qt data packet?| Z 0|7} ZSHEIC IPRAW mode®| data £=41-2 UDPQ| PACKET-INFOOAl &4l

Ate| port number X2|E X|2|5t1= UDP data =41} &= ZUSICt ‘5.2.2.1 Unicast & Broadcast’

xbx
AR
= MXo| Data A 7|7} SOCKET ne| RX memory free sizeE2LCt & AL 1 datags £=AT = glony,

St fragmented data 9A| $=AIE 4= QiCt.

Checks send data / Sending process

=3t data A7|= &= SOCKET nQ| internal TX memory&LCt & o411, default MTUKECH

Uy

Ix_ = O

QICt IPRAW data &2 UDP data &0 A destination port numberE AMst= AS M st =
j==Ne)

o

ASICH. XPMBH AMgt2 “5.2.2.1 Unicast & Broadcast’E &7&38}7| Hi2tCh

Complete sending / Timeout

UDP2t ¢, ‘5.2.2 UDP’ & =.

Check finished / SOCKET closed

UDP2t 54, ‘5.2.2 UDP’ &=
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5.2.4 MACRAW

MACRAW E A2 Ethernet MACE 7|t =2 11 Ar2| protocolE host7} SH0| UH KAHSHH At
T A=E o= SULHOo|CH

MACRAW mode= 22! SOCKET 02t AtE 7ts3Ct SOCKET 05 MACRAWE At2%H ZL SOCKET 10{ A
7MtX|= hardwired TCP/IP stackE ICHE At2% 20t OfL|2}, SOCKET 0E 0OFX| NIC(Network
Interface Controller)X{ & A% &= Q0| software TCP/IP stack2 F&& £ QUCL 0|2} ZH0| W5200

2 hardwired TCP/IPQ} software TCP/IPE 2% T = QU= hybrid TCP/IP stackE X|/$tC}t.

[

-

W52000] X|#stE= 8712 SOCKETEELH Cf Q2 SOCKETSO0| 27E 8%, &2 ds2 270°h=

oF-

SOCKETS2 hardwired TCP/IP stack© 2 &g, 1 2= MACRAW modeE 0O|23}0{ software
TCP/IPZ F3i510] SOCKET £=9| StAHE FEZ = UCt. MACRAW model| SOCKET 0= SOCKET 10 A
7K AFR KD Q= protocolES M 2|3t 2= protocolE2 X222 4= UL MACRAW
X2l §l0| == Ethernet packetPto| EAlO|EE MACRAW A Xt= O|2{3t protocols &4
gt 4= Q= software TCP/IP stackE X 7380 StC}. MACRAW data= Ethernet MACS 7|t 2
7| 20| 6bytes®| source hardware address, 6bytes®| destination hardware address, 2 bytes9|

Ethernet type & 14bytesS 7|20 =2 mats|Of SHCt

OPEMN

+<Racelved DATAT—>—ves—s{ | FEcoVIng
TOGESS

Mo Yos—e | Sending Process

it

MNo -
¥

Complate

¥ ps.-
s Sanding?

y

Yeg

CLOSE

"

Figure 16 MACRAW Operation Flow
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SOCKET Initialization

SOCKETS HMEHSITD Sn_MR(P3:P0)E MACRAW modeZ AXH3St = OPEN commandE 3 stCt. OPEN
command O0|Z Sn_SRO| SOCK_MACRAWZ HZAL|M SOCKET initialization 142 2t =ICh O|f S
of 23t = HKE (Source hardware address, Source IP address, Source port number, Destination

hardware address, Destination IP address, Destination port number, ZtZ Protocol header, ETC)&=

MACRAW Datal| LEHE0|EZ 0|2} ZHE HEO| register MH2 T QiC}.

{
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;
}

Check received data

‘5.2.2.1 Unicast & Broadcast’ & =X

Receiving process

SOCKET 02| internal RX memory0f| %=+1= MACRAW dataE X 2|3tCt. MACRAW datal| L&+ Figure

170} ZCt.

PACKET-INFO DATA packet CRC
Byte size of Real Data Cyclic Redundancy
DATA packet Destination MAC Source MAC Type Payload Check
(6Bytes) (6Bytes) (2Bytes) (46~1500Bytes)
2 Bytes Size speicified in PACKET-INFO 4 Bytes

Figure 17 The received MACRAW data Format

MACRAW data= 2 bytes®| PACKET-INFO, data packet, 4bytes®| CRCZ O|FO{ZEICt. PACKET-INFO=
data packet9| Z0|0|H, data packet2 6bytes destination MAC address, 6bytes source MAC address,
2bytes type, 46~1500 bytes payload=Z O|FO{ZXICt. Data packet@| Payload= TypeOj 2} ARP, IPQf Z¢

2 Internet protocolZ O|FO0{XICt. TypeOf ¢t HE = http://www.iana.org/assignments/ethernet-

numbers& XtZS}H7| HEEECE.

{

/* 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
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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| £=Al8l0f & MACRAW datal| 3 7|ECt &2 4

0= Ot T|= MACRAW data®| PACKET-INFOQ} data packetl| LE 7} internal RX memory0f| XML

= ZH7t 7t= giE o~ QICt O|= 47| sample codeOjA{ PACKET-INFO £XM90| @2 E OFJ|A|A
A

O -

= Internal RX memory2| X2|E Z|CHT &2| 510 Fulld] EEot= AS 2X|sHCt.
= SOCKET Initialization

1]
St MACRAW datalts +4l5t= % 510 =4 F51E EQ

[

Ct.

o A
oTHy T

gt 4= QA EICh O] 2X& internal RX memoryZ} Fullof Zpt&%=

=
=
£ 24 =50| FOTICh O] EX= MACRAW data| &4 2 0= Yk ZQIotCH of2fet 20| sf

[’ 9O| Sample codeOjA] SO_MR2| MF(MAC Filter) BitE M3l XtAQ| SHE
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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 memoryQ| free size7} 1528 - default MTU(1514)+PACKET-INFO(2) + data packet(8) +
CRC(4) - EC} 22 AL SOCKETOS closest & X|Z7K| £=4l5t 2= MACRAW dataS K{2|St10 CiA|
SOCKET 0Z opendt0o] Mt X{2|stCt. O|f SOCKET O closeO|= #=AlL|= MACRAW data:= &AIE £
& At
{

/* check the free size of internal RX memory */

if((Sn_RXMEM_SIZE(0) * 1024) - Sn_RX_RSR0(0) < 1528)

{
recved_size = Sn_RX_RSRO0(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);
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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);
/* 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);
3
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

H£%t Data A7|= S E SOCKET 09| internal TX memory=2Ct & £ Q1, £ default MTUECH
2= =

= =
2 &= QICt. Host= ‘Receiving process’ 1t 1t 20| data packet @Alnt S S MACRAW dataE MM d}
1 1 dataE MESCt O] If MME datal| 37|77 60 bytes 0|2+ AL AlX| Ethernete 2 M&EL|

= packet2 L|EHOF 60bytes?t T|EE ‘Zero padding’sto| ™&SHCY.

—

00ZSM 33u4ayjgl

~

/* 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_WRO &gSn_TX_MASK; // dst_mask is offset address

/* calculate start address(physical address) */

dst_ptr = gSn_TX_BASE + dst_mask; /1 dst_ptr is physical start address
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/* 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_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);

3

else

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

3

/* increase Sn_TX_WR as length of len */

Sn_TX_WR += send_size;

/* set SEND command */
SO_CR = SEND;

Check complete sending

Data E4AI0| 23t 2= protocol X2|= host7t 2t2|3t7| R0 timeout2 HEHAHSIHX|

&9

&2
rir

{
/* 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’ & =X
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6 External Interface
W52002 Q|58 MCULIe| EAIE 24l SPIinterfaceE X|&ot QULCtH.

6.1 SPI (Serial Peripheral Interface) mode

Serial Peripheral Interface Mode= Data EAI2 2|3l Of2fe| A&yt Z0| 4T 0| EQSIC}.

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

SPI1_NSS | ———» /SCS
SPI1_SCK | +——» SCLK
SPI1_MOSI [ — 1 MOSI
SPI1_MISO | j&——— MISO

Figure 18 SPI Interface

6.2 Device Operations

W52002 External Host2EE| HELJZI Instruction Setd]| 2|38l X| O =ICt. W5200-2 SPI SlaveZ
S AtSHH External Host= SPI Master2 SX&tstAH =ICE SPlI Masters= W52002F SPI bus®l
Slave Chip Select (CSn), Serial Clock (SCLK), MOSI (Master Out Slave In), MISO (Master In Slave
out)2 08310 EAIBLCY.

SPI Protocol2 Mode 0-3, 4712 REZ HO| |0 QLI Zt BE= SPI Clocke| =41 4
Of 2} Datag A 2|ot= HHHO0| =etEICt W52002 SPI SlaveREZ SZHstH SPI mode 0
1} 32 X|TICE. SPI Mode 01} 39| inactive® [ SCLKS| =2/0| Ct=2MO activeA| S USHA
SZSICE SPl Mode?t 04 39 AL Datas @4t SCLKQ| Rising edgelli latchz|H, Datal| &
2.2 Falling edge & [ O|F0{ ZIC}.
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6.3

© N o U A~ W N

nsCs

SCLKE

MOS|

MISO

nsCs

SCLK

MO5|

MISO

Process of using general SPI Master device

Inactive® AL CSnE ‘High’® A MSHCY.

SPI Master C|H}O|AQ| SPI & HX|AEHES MHTICE.

CSnE ‘Low’ZE A HSICt. (data transfer start)

SPI Master C|HFO|A O] SPDR registerdf T2t AddressE WriteStLt.

SPI Master C|HFO|A 9| SPDR registerdj T3t OP code / data lengthE Write$tLt.

SPI Master C|H}O|A 9| SPDR register (SPI Data Register)0|| %%t DataE Write$tL}.

2 A0 22 El [[Hupq 7|Chalct.

OtoF D E Data®| M40| Q2 E|H CSnE ‘High’2 A M LY.
D l 1 1 | | | | I 1 | | | | 11 | 2
Address

LTI T PP T T T T
OP Code (1bit) + data length n (15bit)

N A

datal ?

[T I TP TP Il s

5 &

N N N O

data n-1 #
ge[0T1T2T3[aTsTe 7 T T T TT1
- Byte ’l‘ Byte -

Figure 19 W5200 SPI Frame Format

— .F

D123456?891U1112131415|

[
58 Address LSE Address

e 0.0.0.00 000000000005
R RI R XK KX R XX~

(a) Address Sequence

—it I
MORER . . 16 17 18 19 20 X1 22 23 24 25 26 Z7 28 29 M 3
MOBED |
|_
5B Data Langth {58 Data Lenath

VoY oo o e oo e oG ool
KRR KRR XXX

{b) OP/Data Length Sequence

Figure 20 Address and OP/DATA Length Sequence Diagram
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READ Processing

READ Processing Sequence Diagram2 12! 201t Z'Ct. READ processingS A|Zt5H7| 2|38l CSn
£ ‘low’Z driving 3t F|, Address, OP Code, Data Length, Dummy DataE X}|C{E MOSIO|
QEsict, O2{H MISOE E3d DataS 212 %= RUCt.  Address, OP code, Data Length@}
Datat& X}A|SH Sequences= 1Z 192 #t13tHCt OP Code (OP)0j|= READ OP2} WRITE OP
O|EA &= =57 UCt. OP 7 0 O read operationO| MEHL|H, OP 7} 1 AL write
operationO| MEHEIC,

W52002| SPI= byte Et2|9| byte READ processingdlt £2=0| DataE X{Z|5}= burst READ
processing0| X|&=IC}. byte READ processing® Z%, 16-Bit Address, 1-Bit OP code(0x0), 15-
Bit Data Length?} 8-Bit DataO|Z A 4 instructionO| Z Q3}Ct. HFHO| Burst READ processing
2 Data instructionTt© 2 =3 =|C}, Data lengthZ byte READ processingdt Burst READ
processing0| =2 E=IC}t, BtQf Data length7t 12 A2 byte READ processing0| =3l L|H,
Data length7} 2 O|AFQ A2 Burst READ processingO| =& =ICt. MISO T2 HFEA| CSnQ|
Falling edge O|% ‘low’Z Drivingt|0{O} StLC}.

|
nscs \|
i

MODE3 | o 1 2 12 13 14 15 16 17 18 28 29 30 31 32 33 34 35 16 37 38 39

16-bit Address ————— OF f Data Length {1hbits 15hit} B-bit Datal

st —— (XXX A XX
Mmmggw%%+%%%%%%%+%mwm®oeoeeo@——

nsCs

SCLK

|

|

|

1

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 5B 59 60 61 62 63 |

|

—

|

|

- -bit Datal »- 8:bit Data3 43 -bit Datad =
oSt 00K R KRR KR4+
EEEG0010.0.0,0010,0100.000000000000 W

Figure 21 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) & Ox0O0FF); // 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& 0x00FF));

// 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

}

00ZSM 33u4ayjgl

© Copyright 2012 WIZnet Co., Inc. All rights reserved.



6@Zm%

WRITE Processing

Figure 212 WRITE Processing Sequence Diagram& E OJ=LC}. WRITE processingS A|2ts}7|
2|8 CSnE ‘low’Z driving 3t %, Address, OP Code, Data Length, DataE X}|C{E MOSIO|
Asict.

W52002| SPI= byte EH2|o| byte WRITE processingl} £4=0| DataE *{Z|5}= burst WRITE
processing0| H|&=IC}. byte WRITE processing® Z%, 16-Bit Address, 1-Bit OP code (0x1),
15-Bit Data LengthQ} 8-Bit DataO|Z A 4 instruction®2 FAE=ICt. HHHO| Burst WRITE
processing2 Data instruction2tS 2 =3 =IC}. Data lengthZ byte WRITE processingd}t Burst
WRITE processing0| 1&£=ICt. 9k Data length7t 12 42 byte WRITE processing0| =3
IO, Data length7} 2 O|AFQ ZASL Burst WRITE processing0| =gl =ICt. MOSI T2 HIEA]
CSnQ| Falling edge O|= ‘low’Z DrivingT|0{Of St}

it
MOPES | 0 1 2 12 13 14 15 16 17 18 28 29 30 31 32 33 34 35 36 37 38 39

A1&-bit Address OF [ Data Length [(1bit/15hit) ———»|#——— B-bit Datal

mwﬂh...*ee0°9°°+®®®@®......®_'
wwﬁ%lﬂﬂﬂﬁﬁﬁﬁﬁﬁ%%+%%%%%%%%%%%%

nScs M_

40 41 47 43 44 45 46 47 48 49 50 51 57 53 54 55 56 57 58 B9 60 61 62 63 I

SCLK |
|

|

-bit Dataz —B-hirt Datal————————— | -bit Datad

e 00'0.000000.000000000000000s
wso = mmmmmmmmmmu

Figure 22 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) & Ox00FF); // 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& 0x00FF));

// 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
[INCHIP_ISR_ENABLE();// Interrupt Service Routine disable
3
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7 Electrical Specifications

7.1 Absolute Maximum Ratings
Symbol Parameter Rating Unit
Vop DC Supply voltage -0.5 to 3.63 \'
Vin DC input voltage -0.5 to 5.5 (5V tolerant) \'
I DC input current 5 mA
Top Operating temperature -40 to +85 °C
Tst Storage temperature -55 to 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
ViH High level input voltage 2.0 5.5 \'%
Vi Low level input voltage -0.3 0.8 \'
Vou High level output voltage IOH =4 ~8 mA 2.4 \'
VoL Low level output voltage loL=4 ~-8mA 0.4 \'
I Input Current Vin = Vb +5 HA

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

© Copyright 2012 WIZnet Co., Inc. All rights reserved.
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7.4 AC Characteristics
7.4.1 Reset Timing

—
NRST _\_/
; ‘ TpL

4

PLOCK /—
(Internal) T ;
Figure 23 Reset Timing
Symbol Description Min Max
Tre Reset Cycle Time 2 us
TeL RSTn 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 25C) £3ppm / year Max
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7.4.3 SPI Timing

Vin— ==
nSCs V_\ /S U
SCLK " T
PALNVALN ; ; 3
Vin T\ E 7
MOS| . 7K K272 222
Lo Tov Mi Tenz

VOH ”””””” } }

WSO N X i

Figure 24 SPI Timing

00ZSM 33u4ayjgl

Symbol Description Min Max Units
Fscx SCK Clock Frequency 80/33.3° MHz
Twh SCK High Time 6 ns
Tw SCK Low Time 6 ns
Tcs CSn High Time 5 ns
Tess CSn Setup Time 5 - ns
Tesh CSn 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
Tenz CSn High to Output Hi-Z 2.1* ns

3 Theoretical Guaranteed Speed
Even though theoretical design speed is 80MHz, the signal in the high speed may be distorted because of

the circuit crosstalk and the length of the signal line. The minimum guaranteed speed of the SCLK is

33.3 MHz which was tested and measured with the stable waveform.

4 2.1ns is when pn loaded with 30pF. The time is shorter with lower capacitance.
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7.4.4 Transformer Characteristics

RCT

P L

Parameter Transmit End Receive End

Turn Ratio 1:1 1:1
Inductance 350 uH 350 uH
PHY-side RJ45-side PHY-side RJ45-5ide
TD+ - TH= TD+ 3 ; L_,_A_J T+
TeT ——HE =LwJ ||$cm TeT ==

: 3 I k TD- 4'51 LLTx_
TB TK "

141 i CMT

RD+ RD+ i RX+

RD-
RCT

x

R+
#jHE—CMT
s Rx‘_

T4

Asymmetric Transformer

RD-

Sl .

{5

CMT

Symmetric Transformer

Figure 25 Transformer Type

LHE PHYREE AtESI= 42, Auto MDI/MDIX (Crossover)E 2|3HA] symmetric transformer
£ Ar83df{of otrt.
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8 IR Reflow Temperature Profile (Lead-Free)

Moisture Sensitivity Level : 3

Dry Pack Required: Yes

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

Time maintained above:

- Temperature (TL) 217 °C

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

th > = —
TpF —i Critical Zone
T toTp
ﬂ Ramp-up
@ L[ = —————— :
|
=
=1
©
L S
Q
o
£
2 ts —
Preheat
t 25°C to Peak

Time —>

IPC-0206-5-1

Figure 26 IR Reflow Temperature
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9 Package Descriptions
TOP VIEW
B 0 Jaaa[CA]
D1
|aaa|C
MILLIMETER INCH
SIMBOL
iy MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
[ ]
A - o090 - - 10.035
{%} A1 [0.00 | 0.01 | 0.05 | 0.00 [0.0004 0.02
A2 | - |o065|070| - |o0.26/0.028
| bbb|C|B
A3 0.20 REF. 0.008 REF.
B
[]bbb[c[A El 0.20 | 0.25 | 0.32 [0.008/0.010/0.013
7.00 bsc 0.276 bsc
BOTTOM VIEW
D1 6.75 bsc 0.266 bsc
D2 0.20 MIN
PNT D 0.45 0.4240.18 | D2 |4.86 | 5.06 \ 5.26 0.191\0.199\0.207
’ /\Q\ UouUoUoououtN—T E 7.00 bsc 0.276 bsc
0 4 . 4 E1 6.75 b 0.266 b
- | d ® .75 bsc . sC
) : a g
= I — d 8 E2 |4.86 | 5.06 | 5.26 |0.191/0.1990.207
] = = L ]0.30 | 0.40 | 0.50 [0.012]0.016/0.020
= Ll
= B = e 0.50 bsc 0.020bsc
2 ) d . . i .
3 B d o1 0 - 12 0 - 12
o= — R [0.65 | - 0.028) - | -
nnnn ﬂlﬂ nq h af TOLERANCES OF FORM AND POSITION
b el ~l, aaa 0.10 0.004
@ Jo.10@][c[A]B] bbb 0.10 0.004
cce 0.05 0.002
ot SIDE VIEW

a | \

SEATING /
PLANE

Note:

> >
-

t 4
?1;’ (|cee|C

Figure 27 Package Dimensions

1. All dimensions are in millimeters.

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

2.
3. Dimension & tolerances conform to same Y14.5M. -1994.
4,

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

tip.

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.
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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
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Document History Information
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2. Changed “IMR2 address (0x36 to 0x16)” (P.14, P.22)

Ver.
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1. Corrected description of “RSV at 1.3 Miscellaneous Signals” (P.10)
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Ver.

2.1

2AUG2011

Corrected description of “READ processing at 6.3 Processing of using

general SPI Master device ”(P.70)

Ver.
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Corrected “Block Diagram” (P.4)

Ver.
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Ver.
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3. Corrected value of “memory map at 2 Memory Map” (P.13)

4. Corrected code of “write processing at 6.3 Process of using general
SPI Master device”(P.75)

corrected SpiSendData function location

Ver. 1.2.7

27JULY2012

1. Updated “Pin names at 1 Pin Assignment” (P.8)
from PowerOut to 1V80 (PIN 14)
2. Changed “IMR address (0x36 to 0x16)” (P15, P.23-> P.19)
3. Changed “IMR2 address (0x16 to 0x36)” (P15, P.19->P.23)
4. Corrected table of “DIPR size format at 4.2 Socket Register” (P.33)
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5. Corrected Figure of “RX, TX memory size format at 4.2 Socket

Register ”(P.35,41)

Ver. 1.2.8 13NOV2012 1. Updated description of “W5200”(P.2)
2. Added more information about “indirect interface mode at 1.1
MCU Interface Signals” (P.8)
3. Updated “Figure 1 at 1.1 MCU Interface Signals ” (P.8)
corrected Pin6~7, Pin30~39, Pin42~43
4. Updated “pin descriptions at 1.1 MCU Interface Signals” (P.8-13)
5. Updated description of “INTn at 1.1 MCU Interface Signals” (P.9)
Added Sn_IR in description
6. Updated “Socket register at 3.2 Socket registers” (P.16)
corrected from Socket 0 to Socket n
7. Updated description of Table
Added WOL in Table of “Mode register at 4.1 Common Registers”
(P.17)
Added MF in Table of “Sn_MR at 4.2 Socket Registers ” (P.24)
8. Updated description of “INTLEVEL at 4.1 Common Registers”
(P.21)
9. Corrected “ Figure24 and Table at 7.4.3 SPI Timing” (P.77)
corrected from Tcss(Hold time) to Tcss(Setup time) in Table
10. Corrected Table ,“Fsck and TcHz at 7.4.3 SPI Timing” (P.77)
Fsck from 80MHz to 80/33.3MHz
TcHz from 5ns to 2.1ns
11. Corrected typo for:
from MACGIC to MAGIC (P.2)
from registor to resistor in notes at 1.3 Miscellaneous Signals (P.11)
from 1v80 to 1v80(TYPO) in Table at 1.4 Power Supply Signals(P.11)
from Interrupt Mask to Interrupt at 4.2 Socket Registers (P.28)
from IR to IR2 at 4.1 Common Registers(P.21)
from READ to WRITE WRITE Processing of section 6.3 (P.73)

Ver. 1.2.9 5APR2013 1.Corrected “Figure 1at 1 Pin Assignment” (P.8)
from MDC/SPIEN to SPIEN, from MDIO to RSV
2.Corrected Table
from MDC/SPIEN to SPIEN at 1.1 MCU Interface Signals(P.10)
from MDIO to RSV at 1.3 MCU Interface Signals(P.10)
Notes: Pull-Up/Down resistor 75k ->10k
3.Corrected “Figure 2,3 at 1.4 Power Supply Signal” (P.11~12)
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4. Corrected “Timeout expression at 4.7 Common Registers” (P.20)

5. Updated “Description of SOCK_LAST_ACT at 4.2 Socket
Register” (P.30)

6. Corrected typo for:

removed 3way handshake in SOCK_UDP of table at 4.2 Socket
Register(P.29)

from Sn_DIPR to Sn_DPORT in Sn_DPORT description at 4.2 Socket
Register(P.33)
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