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W5300
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High-Performance Hardware TCP/IP single chip solutions

=Y Eo| A= TCP, UDP, IPv4, ICMP, IGMP, ARP, PPPoE 59| &4 X~ 2% =S Full hardware
logico. = 7ftato] ofe] AlFellA AR&stal itk W530000 4= Btk a4 59] Holy FA4l
S AFst7] 91814 data communication memoryE 128Kbyte® &3}, 16bit bus
interfaces A3t} o]o] Al&2k= W53002] St=9lol2 APy &= 8719 = “ﬂ 49
St=glo] SOCKETS ARE-3 4= Sltt.

More flexible memory allocation for various applications

W53002] data communication memory AR&=}e] Ao w2} 7} SOCKET™H = 0~64Kbytes
WA 24 4+ Jorz AMEstaat s applicationol] S A-fHA AHEE 4= At
wheb] ARERE Aol 75 & applicationol] AHYS HFdle] Bl §8% o082 AAH
S AT F AES F9% ARy Atol= E7 VsS Aledh

Easy to implements for beginners

W5300°] Host Interface "2 SRAM ®X.2]53 & System bus interfaceE #l&3tm
Direct address access %]} Indirect address access'd2]S A 3lo] WEEE AH-&31% 4
A AFEsE = JAxF S}, =3k W53002] Data communication memory+:= Z} SOCKET™ =
EA5= 441 FIFO Register?l 441 FIFO RegisterS £ 7Fe+3] Access & = A== &
of Bt} a1 Fes] W53003 AHEE 5 SlEE dlo] HIEYAE As Adke dAYo=

A7 Internet connectivityS 73 5 == A A},

O
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Target Applications

W53002 tFS-3 22 Embedded applicationol % &-&}t}.

- Home Network Devices: Set-Top Boxes, PVRs, Digital Media Adapters
- Serial-to-Ethernet: Access Controls, LED displays, 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 Automation

- Medical Monitoring Equipment

— Embedded Servers

Features

- Supports hardwired TCP/IP protocols : TCP,UDP, ICMP, IPv4, ARP, IGMPv2, PPPoE, Ethernet
- Supports 8 independent SOCKETs simultaneously

- High network performance : Up to 50Mbps

- Supports hybrid TCP/IP stack(software and hardware TCP/IP stack)

- Supports PPPoE connection (with PAP/CHAP Authentication mode)

- IP Fragmentation is not supported

- Internal 128Kbytes memory for data communication(Internal TX/RX memory)

- More flexible allocation internal TX/RX memory according to application throughput
- Supports memory-to-memory DMA (only 16bit Data bus width & slave mode)

- Embedded 10BaseT/100BaseTX Ethernet PHY

— Supports auto negotiation (Full-duplex and half duplex)

- Supports auto MDI/MDIX(Crossover)

- Supports network Indicator LEDs (TX, RX, Full/Half duplex, Collision, Link, Speed)
— Supports a external PHY instead of the internal PHY

- Supports 16/8 bit data bus width

— Supports 2 host interface mode(Direct address mode & Indirect address mode)

- External 25MHz operation frequency (For internal PLL logic, period=40ns)

- Internal 150MHz core operation frequency (PLL_CLK, period=about 6.67ns)

- Network operation frequency (NIC_CLK : 25MHz(100BaseTX) or 2.5MHz(10BaseT))
- 3.3V operation with 5V 1/0 signal tolerance

- Embedded power regulator for 1.8V core operation

- 0.18 pm CMOS technology

- 100LQFP 14X14 Lead-Free Package

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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Block Diagram

Host

| Host Bus Interface

= Host Interface Manager
150MHz @
— Register Manager K=
25MHz | o PLL @
L
Ly TCP/IP Core S
% [
3 &
= NV =
IGMP o >
vive | K @ =
D 2
= >
=
PPPoE ARP IP
3V 1] power 802.3 Ethernet MAC
Regulator
1.8V :% @
MIl Manager
(CSMA/CD)
Ethernet PHY
External MIl Media Interface

Transformer

RJ45

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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PLL(Phase-Locked Loop)
25MHz9] Clock sourceE 64 WHE 150MHz clocko = A3Ad3stth. A ¥ 150MHz clock-2
TCP/IP core block, Host Interface Manager, Register Manager®} 72 W4 Block2] Operation

clocko. 2 AT} PLLE Reset & Lock-in® o] ¢FAH clocks &3k},

Power Regulator
3.3V PowerE J 2 wlo} 1.8V/150mA<] PowerE AJ/d sttt ©] Power Regulator= W53002]
Core operation powerE &3 3th, 5o T} Power regulator g2to] @ glt}, Wt} <

A
=]
A2 ¢l 1.8V Power &3S 93] 240 Recommended capacitorE &23sit},

Host Interface Manager
Host bus signal= 7+*|3}al, Data bus widthi} Host interface mode A%< w2} Host9]

Read/Write operations #&]3lt},

Register Manager

Mode register, COMMON register, SOCKET registers-¢] 2 RegisterS< #-¢] gt}

Memory Manager

128Kbytes®] Internal data memoryE #2|3}al, Hostol]l ¢al ad¥ 7} SOCKETS TX/RX
memory= 2] 3t} Host:= 7} SOCKETS] TX/RX FIFO RegisterS E3a]A %k o] Memory=
Accesse 4 Ut}

128KB TX/RX DPRAM

128Kbytes¢] Data memory=, 8Kbytes DPRAM(Dual-Port RAM) 167} 2 -4 ¥ T}, Hostoll 2|3
7} SOCKET 2 flexibled}Al &},

MIl(Media Independent Interface) Manager
MIl interfaceZ ] 3lt}. MIl interface> TEST_MODE[3:0]¢] A Aol uw}e}l Internal PHYW
External PHY(3" Party PHY)= Switching¥ t}.

Internal Ethernet PHY
10BaseT/100BaseTX Ethernet PHYZ=, Half-duplex/Full-duplex, Auto-negotiation, Auto
MDI/MDIXE A 13Ft}, H3 Link status, Speed, Duplex$} 72 67§ 2] Network Indicator LED

output signalS A 3hc},

TCP/IP Core
WiZnet2] Network protocol processing 7]< =, TCP/IP stacke] Fully hardwired logico.2 -
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=

- 802.3 Ethernet MAC(Media Access Control)
CSMA/CD(Carrier Sense Multiple Access with Collision Detect) *4] 2] Ethernet 5+
< Alo] g}, 48bitse] Source/Destination MAC addressE 7]RFS.2 3= Protocol 7]
% o|t}. Hardware TCP/IP stack¥: 4t ol e}, 0¥ 4] SOCKETS ©]-83] Host7} 244
© 2 MAC layerE Controld 4= A sle] Software TCP/IP stackS +& T 4= L

- PPPoE(Point-To-Point Protocol over Ethernet)
Ethernet’gol 5| PPP servicegE ©|&3}A k= Protocol 7]&olt}. o] Ethernet
frame2| Payload(Data)%-#2 PPP frame® 2 Encapsulationdto] %3}, PPP
frame2 De-capsulationdlo] 4=213lt}. PPPoE+= PPPOE server2te] PPP 541S %9
sl PAP/CHAP W2]2] Authentication®hs %] 918t}

- ARP(Address Resolution Protocol)

IP addressE ©]-83 MAC addressE Resolutiond}i= Protocol 7]%©¢|t}. Peer=*-E

S=A13 ARP-requestol]l t &+ ARP-replyE 7143}, Peere] MAC addressS 2t ARP-

requestE® X453}, 1o thdk ARP-replyE A&k 2] 3ic),

- IP(Internet Protocol)

)

IP layer2] Data 5415 A|¢13}+= Protocol 7|<=©°]t}. IP fragmentationa #] Y31~
o=t} Fragmentationo] A3 2 Packet =Alsh 4= Qlu).
TCPY} UDPE #9]%+ = protocol numberE A&t} TCPU UDPE o]v] 3y
o] 9li= Hardwired StackS ©] &3t}

- ICMP(Internet Control Message Protocol)
Ethernet’d2] Fragment MTU$} Unreachable destination®] ICMP packetE2 4413}
31 o]Z Hostoll Al <™, Ping-request ICMP packetS <413} Ping-reply ICMP
packetg 7143t} Ping-request sizet= 119Byte oA #|¥3dl#] &=

- IGMPv1/v2(Internet Group Management Protocol version 1/2)
UDPo| A Multicasting 5415 & 79~ IGMP Join/Leave, Reporte} -2 IGMPE * €
gHth. IGMP logic Version 13} 29hS x| gttt 49l 9] IGMPE AM&-38taral o
739 IP layerg ©|-&3to] 24 A

- UDP(User Datagram Protocol)
UDP layer2] Data 412 A 913} Protocol 7]<% ©]t}. Unicast, Multicast, Broadcast
k2] o] User datagram2 #| 1 &Hc},

- TCP(Transmission Control Protocol)
TCP layer®] Data E41& A3 Protocol 7]<4©]t}. “TCP SERVER”$} “TCP
CLIENT” $41S A%t

W5300> EE Protocol HZE Host 71 ¢l°o] <4 Hardware logiceZrF *E]d}¢],
TCP/IP stack * 2]l th3t Host overheadE =], Host9] #A19S Bt} &% o7 &8% 4

A== &5 TOE(TCP/IP Offload Engine) 7] 7|9to & &tal 9t}
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1. PIN Description

Type Description Type Description
I Input D Internal pulled-down with 75KQ resistor
O | Output M Multi-function
10 | Input/Output (Bidirectional) H Active high
U Internal pulled-up with 75KQ resistor L Active low

<Notation> IUL : Input PIN with 75KQ pull-up resistor. Active low
OM : Multi-functional output PIN

1.1 PIN Layout

> a8 58
ReLe
0oy
vVLVuLUZ S BaY g o R ZX%25838 ¢ 2 0 =28 2 2 <2 =
222060 KESYSGEEETREELLRLEEESETELEEEE
/rEEE
RSET BG MII_RXDO
VCC3A3 |2 | i RxDV
NC GND
GNDA 2| veeivs
RXIP MIL_RXC
RXIN BRDY3
VCC1A8 BRDY2
TXOP BRDY1
TXON W 5 3 00 BRDYO
GNDA ) /RESET
VCC1V8 /INT
GND | GND
1V80 VCC3V3
veeavs | | scs
GND |1 /RD
GNDA /WR
VCC1AS | onp
BIT16EN 100 LQFP VCC1V8
TEST_MODE3 ADDRO
TEST MODE2 ADDR1
TEST _MODE1 ADDR2
TEST MODED | 2 ADDR3
OP_MODED | ~ ADDR4
OP_MODE1 ADDRS
OP_MODE2 ‘ ADDR6
MO B T M N = O 00 0 O~ 9O < - MM o O «© K~
> [ =T~ I ~ N = I~ N = | > >

Fig 1. PIN Layout
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1.2 Configuration Signals

Symbol Type

Description

TEST_MODE[3:0] | ID

W5300 MODE SELECT

W53002] PHY mode 2 Factory test modeS 414 3Hc},

TEST_MODE
Description
3 2 1 0
Internal PHY mode
0 0 0 0 Normal operation mode,

Auto-negotiation enable with all capabilities
0 0 0 1 External PHY mode with crystal clock
0 0 1 0 External PHY mode with oscillator clock

Others Reserved (Factory test mode)

External PHY mode°l] A Clock sourceol wz} A}-8&%+= Clock

input pine] Z2kxlt}, “1.7 Clock Signals” 3=

OP_MODE[2:0] | ID

Internal PHY Operation Control Mode

Internal PHY®] o2 7}%] 52 Modeg A7 gHtt.

OP_MODE
Description
2 1 0
Normal operation mode, &%
0 0 0

Auto-negotiation enable with all capabilities

0 0 1 | Auto-negotiation with 100 BASE-TX FDX/HDX ability

0 1 0 | Auto-negotiation with 10 BASE-T FDX/HDX ability
0 1 1 Reserved

1 0 0 | Manual selection of 100 BASE-TX FDX

1 0 1 | Manual selection of 100 BASE-TX HDX

1 1 0 | Manual selection of 10 BASE-T FDX

1 1 1 | Manual selection of 10 BASE-T HDX

cf> FDX : Full-duplex, HDX : Half-duplex

A 7kS Hardware reset ©]% Latch¥l t}.

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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1.3 Host Interface Signals

Symbol Type Description
/RESET IL RESET
Hardware reset signal.
W5300< %7]8}8c}, RESET-S Low assert ©] % 34 2us ]/ 4] 3]
oF 3}al, High de-assert ©]% W3- PLL logico] ¢F43ld wj7px 34
10ms ©]% th7]afoF g},
“7 Electrical Specification” ] RESET Timing 3=
W5300-> Power-On-ResetS #|3}#] ¥+=T}. webi| Power-On-Reset
CircuitZ Target systemoll A A &ljoF i},
BIT16EN U 16/8 BIT DATA BUS SELECT
High : 16 bit data bus
Low : 8 bit data bus
Data bus width= 2% 3tt},
o] Signal2 Reset A WHZHOoF Mode register(MR)2] 159
Bit(‘BW’)= Latch® ™, Reset ©]%-9] Signal ®¥s}= F-A|Ht}.
= Reset ©]% Data bus widthE ¥ 7 g 4= it}
8bit data busZ AF-&3t A9 W=A] Ground A%},
ADDR9-0 ID ADDRESS
System address bus.
W53002] Host interface mode<} Data bus widtholl we} Adejz oz
ARgE 5
16 Bit Data busE A}-&-3 %9~ ADDROZ W|F-A o2 FA|gth,
“6. External Interface” =
DATA[15:8] 10 DATA
System high data bus.
W5300 register®] Read/Writeol] A}-&¥ T},
8bit data bus= A}&& 7%~ High-Z Ael7} @}, (High-Z driven)
DATA[7:0] 10 DATA

System low data bus.

W5300 register®] Read/Writeol] A}-&$¥T}.

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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/CS IL CHIP SELECT
Chip Select Signal.
Hosti= W5300 Read/Write operation*] W5300& A & 3ht},
¢/CS’ signal®] High de-assert® 7-9- DATA[15:0]<> High-Z 7} ¥ t}.

/WR IL WRITE ENABLE
Write Enable Signal.
Hostoll 4] ADDR[9:0]2.2 Xl E1d W5300 registercll DATA[15:0] #tS
Writedl == 3},
DATA[15:0]-> W5300 Write data fetch timing A%<l ul2} W5300°. 2
Latch 1t} (MRY 13-119H 4 bit(WDF[2:0]) %)

/RD IL READ ENABLE
Read Enable Signal.
Hostol 4] ADDR[9:0]°.2 113} W5300 registerS DATA[15:0]5 53
Reads} == 3ht},

/INT OL | INTERRUPT
Interrupt Request Signal.
W5300¢] &2} % Interrupt (Connected, Disconnected, Data Received,
Data Sent, or Timeout)”’} =Ag 749 Low assert¥™, Hoste
Interrupt service’} €53 3L Interrupt register(IR)7} Clear2 u| High
de-assert ¥ U}
IR, Interrupt Mask Register(IMR), SOCKETn Interrupt Register(Sn_IR),
SOCKETN Interrupt Mask Register(Sn_IMR) 2.

BRDY[3:0] 0 Buffer Ready Indicator

Z} PINE2 AR8AF] <2]3] SOCKET Number, Memory Type, Buffer
Depth5< A& ¥ a1, AA¥ SOCKETS] Memory”} Buffer DepthX.th
AAY & 79 Hight} Low= Signal®t}.

“4,2 COMMON Registers”2] Pn_BRDYR¥} Pn_DPTHR =.

© Copyright 2008 WIiZnet Co., Inc. All rights reserved. 14
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1.4 Media Interface Signals

W53009] Internal PHY mode(TEST_MODE[3:0] = “0000”, “1.2 Configuration Signals” *%)&
ARg&3t 7%~ Network media(10Mbps/10Mbps)<} Interfacedl”] 913} Signalso]th.

Symbol Type Description
RXIP I RXIP/RXIN Signal Pair
Differential receive Input signal pair.
MediaZ5F-E Data2 -Al3%tt}l. o] Signal pair= © £ Impedance
RXIN ! matchingS  $13] 270¢] Termination resistor 50Q(x1%)3} 1702
Capacitor 0.1uFe] Z @3}, o] Resistor/Capacitor pairc
Magnetic(Transformer)oll Bt} 7FgAl $1 22171t}
AH&SHAl %5 7% Ground A 2|3t}
TXOP 0] TXOP/TXON Signal Pair
Differential transmit output signal pair.
Media® DataE $Al%tt}. o] Signal pairi= ¥ %2 Impedance
TXON 0 matchingS  $13] 2709] Termination resistor 50Q(+x1%)3} 1702
Capacitor 0.1uF¢] Z 23}, o] Resistor/Capacitor pair= W5300°]
Bup 7R A AAA N AR A S 73T FloatA| X1t
RSET_BG 0] Off-chip Resistor

o] PINS 12.3 kQ(+1%) ResistorS %3] Ground= WH=A] 1A 3c},

oL A o] EzS

1o 1w o

3. RXIP} RXIN signal

1t Aol T,
1. RXIP/RXIN signal pair(RX)9] Zo]& 7}s3k 24 3o},
2. TXOP/TXON signal pair(TX) ¢ Zo]Z 7153k A &),

Hej gk 7HEA A

4. TXOP9} TXON signal=> FHdigt 714 A 12| A1 71T},
5. RX9} TX signal pair= bias resistort} crystal 22 noisy signals¥= sk dz] dof
A L5 g},

ZHAE 8-S “W5100 Layout Guide.pdf”S Z+*x-3}2}.

© Copyright 2008 WIiZnet Co.,

Inc. All rights reserved.
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6‘7 IZnet

1.5 MII Interface signal for external PHY

MIl interface signal=< W53009] Internal PHYE A}-8-3}#] 231, External PHYE AF&3F 7
$- External PHY2} InterfaceZ 9|3} Signalso]t}.

External PHY Mode(TEST_MODE[3:0] = “0001” or “0010”)¥ uwj A}-&¥ T}, “1.2 Configuration
Signals” 2. Internal PHY modeE AH&3 74-9- Multi-function PINES A|¢|gh L} =] PIN

52 Internal pulled-down H o]0 22 float A|AE FWslc).

Symbol Type

Description

/TXLED(MII_TXEN) | OMH

Transmit Act LED / Transmit Enable

MIL_TXD[3:0]2.2 =2 %= Transmit packeto] Valid g2 <
2 & signalo|t}. Transmit packeto] MIL_TXD[3:0]8 53l
MI_TXC clockel =7]3}%]o] Nibble @92 === u] High
assert® ", Transmit packet2] v}#2 Nibble data’} &= %

% Low de-assert¥ t}.

/RXLED(MII_TXD3) oM

/COLLED(MII_TXD2)

/FDXLED(MII_TXD1)

/SPDLED(MII_TXDO)

/RXLED, /COLLED, /FDXLED,/SPDLED / Transmit data output

MI_TXEN®] High¥ |, Transmit packet®] Nibble ¢ =
MILTXC clockel] E7)38lw o] &=},
MII_TXD3”} Most Significant Bit(MSB)©]t}.

MII_TXC ID | Transmit Clock Input
External PHYZH-E =¥ = AE54<Q1 Transmit clock S =
100BaseTXY W 25MHz, 10BaseT¥ uw 2.5MHze]t}. Transmit
clocke MII_TXD[3:0]2] Timing reference® A}-&% ™, W5300
°] Network operationS $]3+ Clock(NIC_CLK)So. 2 A}&-# T},
Rising edge sensitive.

MII_CRS IDH | Carrier Sense
Media®] Link traffics ¢+ Signal= Media®] Carrier’}
Idlee] o}d 74 -9-(Carrier present) High assert¥ t}.

MII_COL IDH | Collision Detect

Media ‘g4 Collisione] 7% %™ High assert¥ t}.
Half-duplexoll A %+ f- &3}, Full-duplex= A € t}.

Asynchronous signal.

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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6‘7 IZnet

MII_RXD3 ID Receive Data Input

MII_RXD2

MIIl_RXD1 MI_RXDV7} High¥ w, Receive packeto] Nibble ©$=
MII RXDO MI_RXColl “&7]3}% o] 942 ¥ Th. MI_RXD37} MSBe|tt.
MII_RXDV IDH | Receive Data Valid

MII_RXD[3:0] 2.2 ¥ <12 =]+ Receive packeto] Valid &
&)= signal®]t}. Receive packet©] MII_RXD[3:0]2 % 5-E
MII_RXC clockell &7]3l=]o] Nibble @92 1219 w High
assert™ 1, Receive packet2] w}#]4} Nibble data”7} =@ +

Low de-assert® t}. MII_RXC”} Rising edged u] Valid3s}t}.

MII_RXC ID Receive Clock Input

External PHYZ%E <= %+= Continuous receive clock®. =
100BaseTX<¥ w| 25MHz, 10BaseT¥ W] 2.5MHz°]t}. Receive
clock> MII_RXD[3:0]<} MII_RXDV<] Timing reference® A}-&.

Rising edge sensitive.

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH

/FDX IDL | Full-Duplex Select
0 : Full-duplex
1 : Half-duplex

External PHYS] & A Link¥ “FH(Full-duplex/Half-duplex)E
948 W= Signale]th. thH-E-¢] External PHY:E  Auto-
negotiation< A|¥3til 1 ZA3E Network Indicator LEDU
1 9]¢ Signalse &3l ¢#=th. /FDX: ©]® Signal? A2
=2 4 9lon, w3 Hight} LowES A4 d83te] Manually

Mo 7hsdtet.

A TS A AGAL T
1. MIl Interface Signale] Zol&= 25cmE 7Hs3 WA ¥
2. MII_TXD[3:0] Signal®] Aol 7}t 2A gt
3. MII_RXD[3:0] Signal®] Zel& 7hsgk 2A sk,
4. MII_TXD[3:0]2} MII_TXCell A, MI_TXC®] Zo]:= MI_TXD[3:0]¢] Aeo]Ht} 2.5cmE =
HabA] FEF gt
5. MII_RXD[3:0]2} MII_RXColl A, MII_RXCS] Zo]= MII_RXD[3:0]¢] Ho]Ht} 2.5cmE =

e gES g,

r

.

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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1.6 Network Indicator LED Signals

LINKLEDS A 2]3F U™ A] Signal-> TEST_MODE[3:0]¢] Aol uwlg} Multi-function PINS.Z
AREETE. o] Signal2 Network indicator signal® AF&3 7% Internal PHY mode

(TEST_MODE[3:0]=“0000") % A A afjo} ),

Symbol Type | Description

LINKLED OML | Link LED

Media(10/100M)°] A4 FEl & <& FTh.

/TXLED(MII_TXEN) | OML | Transmit activity LED/Transmit Enable

TXOP/TXONS &3k Transmit Data®] % 2 (Transmit Activity)=
o,

/RXLED(MII_TXD3) | OML | Receive activity LED/Transmit Data

RXIP/RXINZH-E{ 2] Receive Data2] <= (Receive activity)=
EIg=lh=

cf> /TXLED®} /RXLED signals ‘AND’ gatez <143}
Network activity LEDZ A}&& 5 it}

/COLLED(MII_TXD2) | OML | Collision LED/Transmit Data

Collision &AS L=t}
Half-duplexol A Wt &3, Full-duplexo]™ HighS -f%] 3k
=

o

/FDXLED(MII_TXD1) | OML | Full duplex LED/Transmit Data

Auto-negotiation©] 1} OP_MODE[2:0]2] Manual 7ol uw}g},
Full-duplex©] ¥ Low, Half-duplex©]™ High.

/SPDLED(MII_TXDO) | OML | Link speed LED/Transmit Data

Auto-negotiation©] 1} OP_MODE[2:0]2] Manual 7ol uw}g},
100Mbps ©]™ Low, 10Mbps ©]™ High.

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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6‘7 IZnet

1.7 Clock Signals

W5300-2 Crystal?} OscillatorE Clock source® AF-&3t 4= glov}, HT} kg4l &2

tlo

EH

3l Crystal clock AF8-& A7),

Clock sourceZ-E 13 %= 25MHz frequency+= W53002] PLL logicS 71 * A4 % 150MHz
frequency® A4 E T}, PLL logicS A A A4 ¥ 150MHz frequency+= PLL_CLK(Period 6.67ns)
© 2 W5300 core operation clock .2 A}-&H T},

Symbol

Type

Description

XTLP

25MHz crystal input/output

25MHz parallel-resonant crystal-> Internal oscillator stabilizationS- ] &}
Matching capacitore} &7 dAZAxo] AlgHT),

XTLN

“7 .Electrical Specifications” 2] Clock Characteristics Z=.

o] Signal-> Internal PHY mode(TEST_MODE[3:0]=“0000")-} External PHY
mode with crystal clock (TEST_MODE[3:0] = “0001”)¥ w7+ A}-& %},
Internal PHY mode°l A Oscillator& Al&& 74-F, ¥F=A] 1.8V Level?]
OscillatorE AF&-3}H, Clock sourceE XTLPo| W AAZA3}31 XTLNS float
k4=

0SC25I

25MHz Oscillator input

External PHY mode with oscillator clock(TEST_MODE[3:0]=“0010")% wjj vt
AFE&ETE o] wl XTLPE: leakage currentE WA|317] 98l HF=A] High
2 FA8la XPLNS- Float A]7]™, 1.8V Level?] oscillatorE A}&-3foF
Ela=

1.8 Power Supply Signals

Symbol Type Description

VCC3A3 Power 3.3V power supply for Analog part
VCC3A37} GNDAAFo]oli= Power compensations 93+ 10uF
Tantalum capacitorg HF=A] A A%},

VCC3V3 Power 3.3V power supply for Digital part

Z}7k9] VCC3V3y} GNDAFeloll &= 0.1uF Decoupling capacitors
Bz o2 1A%}, VCC3V3E 1uH Ferrite bead2 2] % o]

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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VCC3A3o. 2 A3 4= 9

VCC1A8 Power 1.8V power supply for Analog part
VCC1A83} GNDAA}olo= Core power noise filteringS <]3h
10uF Tantalum capacitor®} 0.1uF CapacitorS WF=A] o 4 3o},
VCC1V8 Power 1.8V power supply for Digital part
Zyzyo] VCC1V83}F GNDAFolo= 0.1uF Decoupling capacitorE
ez o A},
GNDA Ground | Analog ground
PCB layout *] Analog ground planeg 7}'5 3 § A 3%},
GND Ground | Digital ground
PCB layout *] Digital ground planeg 7}53F WAl 3},
1vV80 0] 1.8V regulator output voltage

Internal Power regulatorol A A% += 1.8V/150mA Power=
Core operation power(VCC1A8, VCC1V8) = A}-&Ht},

1v802} GNDA}o]o Output frequency compensationS 9| 3F
3.3uF Tantalum capacitori= ®¥F=A] A7ZA3skal, High frequency
noise decouplingS ¢33 0.1uF Capacitor= A ®doz A3
T}, 1V80-> VCC1V89} A a1 1uH ferrite bead= -] ¥ o
VCC1A8=Z AZHt}.

<Notice> 1V80+ W53002] Core operationS 9|3+ Powero] ==&
T} 2 Device®| Powerz A Zs|A= oF wu},

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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3.3V Power Source VCC3V3 VCC3A3
o o VCC3V3
Ferrite Bead e

NN
0.1uF

10uA 0.1uf [LOuF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
Ferrite Bead

a'a'e)

0.1uF

.||I
<
.||I

VCC1v8 VCC1A8 VCC1v8
o o o

Ferrite Bead

1v80 > £,

0.1uF

71
)
71

— JR —4 — —4 —

] — — — — — — —
3.3uF 10uH 10uq O0.1uF 0.1uF | 0.1uF | O0.1uF | O.1uF | O0.1uF | O.1uF
Ferrite Bead
')

0.1uF

]
|

.||I
<
.||I

Fig 2. Power Design

Power A 7Al& 918 dgALa} ot}
1. Decoupling capacitor= 7} 3§ W5300°] 7}7HAl 914,
2. Ground plane 7153 WAl AHE.

3. Ground plane®] %33] Hlth¥ Analog ground plane} Digital ground planeS .

Ground planeo] %343 1% ¢thd, Analog ground plane®} Digital ground planes o] &}
Z BT} Single ground planel. 2 AAIStE Aol ¢ Eu}.

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH
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2. System Memory Map

W5300-2 Host interface "] © 2 Direct address mode<} Indirect address modeS #] ¢ gt}
Direct address modest, Target host systeme] W5300 register=< T.M.S(Target host system<]
Memory-mapped 1/0 Space)el Mappingdt ¥, Mapping®l W5300 registers< 244 o=
Accesssli= ModeE it}

W5300¢ 41 2] Direct address mode memory map< Mode register(MR), COMMON registers,
SOCKET registersE = 4 %™, ©] RegisterE5< T.M.S2] BA(Base Address)oll Al 5-E| 2Byte*
7kt =214 © 2 Mapping® U}, Target host system Mapping® Address® W53002] MR,
COMMON registers, SOCKET registersS 27 % 02 Access® < 2t} webA, Target host
system©] W53005 Direct address mode= A}-&-3 7-9- & 0x400 Bytes©] Memory space”}
dastA #r

Indirect address mode®, Target host systemo] W53002] MR, Indirect mode address
register(IDM_AR), Indirect mode data register(IDM_DR)7FS- T.M.Sol Mapping3t %, Mapping¥
IDM_AR¥} IDM_DR registeritS #7402  Accessst®], COMMON registers®} SOCKET
registersE {HH A o2 Accesssti= ModeE 3t}

W5300°1 41 9] Indirect address mode memory map< Host7} 2202 Access® = UE
MR, IDM_AR, IDM_DR¥}, 7+ 4 o2 Accesset 4= 9= COMMON registers, SOCKET registers
52 74 ¥t MR, IDM_AR, IDM_DR%F T.M.S2] BA(Base Address)ol| A 5-E] 2Byte® S 7}s}™
2}# © 2 Mapping® ., COMMON & SOCKET registers5< IDM_AR & IDM_DRS o] &3}o]
HH o2 AccessH 7] wWliEol T.M.Sol Mapping® A ¢+=t}. w}glA], Target host system©]
Indirect address mode= A}-&-3t 7 -9- 0x06 Bytes©] Memory space™t & Q314 H T},

o2, Target host systemo] Indirect mode= COMMON registers®] Interrupt register(IR)E

Mo

)

AccessT 7 -
Host Write : IDM_ARE IR¢] 4~ 0x0002 1% (IDM_AR = 0x0002)
IDM_DRol| OxFFFFZ A7 (IDM_DR = OxFFFF)
Host Read : IDM_ARE IR 4 0x0002 A2~ (IDM_AR = 0x0002)
IDM_DRE- Reads}e] Value® A% (Value = IDM_DR)

W53002] Host interface modei:= MR2] ‘IND’ bit (0 A Bit)2] ztol wiz} AA ¥},
MR(0) = ‘0’ ©]', Direct address mode

MR(0) = ‘1’ ©o]™, Indirect address mode

Z} Host interface 2ol w2 Target host system memory Map2 thS-3} 7t},

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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BA + 0x000 | MR (Mode Reg) ~ Mode Register
BA + 0x002 | IR (Interrupt Reg)
BA + 0x004 | IMR (Interrupt Mask Reg)
. Common Registers
BA + OXOFE | IDR (ID Reg)
BA + 0x100 | Reserved
Target Host BA + Ox1FE
System BA + 0x200 | SO_MR (SOCKETO Mode Reg)
Memory- BA + 0x240 | ST_MR
Mapped 1/0
BA + 0x280 | S2_MR
Space
BA + 0x2C0 | S3_MR
(T.M.S) Socket Registers
BA + 0x300 | S4_MR
BA + 0x340 | S5_MR
BA + 0x380 | S6_MR
BA + 0x3CO0 | S7_MR

Direct Address Mode (MR(0) = ‘0’)

T.M.S I

BA + 0x002 | MR
BA + 0x002 | IDM_AR
BA + 0x004 | IDM_DR«

0x000 | Reserved
0x002 | IR
0x004 | IMR

OxOFE | IDR

0x100 | Reserved
Ox1FE

—>0x200 | SO_MR

W5300

0x240 [ ST_MR Internal

0x280 [ SZ_MR Memory-Mapped

0x2C0 [S3_MR Space

0x300 [ 54 MR (W.M.5)

0x340 | S5_MR

0x380 | S6_MR

0x3C0 | S7_MR
0x3FF

Indirect Address Mode (MR(0) = ‘1’)

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH

Fig 3. Memory Map
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3. W5300 Registers

W5300 register<> Direct/Indirect address modeE 27 3}:= MR}, Indirect address mode =
47 Al AMg-5+ IDM_AR & IDM_DRS}, Address modecl “d#glo] AMg-¥ = COMMON
registers, SOCKET registers= - ¥l t}.

MR, IDM_AR, IDM_DR-2> Target host systeme] T.M.Soll Mapping® ™, COMMON registers<}
SOCKET registersi= Address mode°l| w2} T.M.S =2 W.M.S(W5300 Internal Memory Space)
o Mapping® t}.

= W5300 register= 1Byte, 2Bytes, 4Bytes, 6Bytes® -4 ¥]o] 2l o1 Target host system
©] Data bus widthell w2} 16Bit data bus$! 7 -9- 2 bytes address offset >. =, 8Bit data bus<!
749~ 1 byte address offset © 2 Access 3+ 4= St}

W53009] register’} T.M.Sell Mapping2 7d-$-, W5300 register2] Physical T.M.S address+=

Physical Address of W5300 Reg = Base Address of T.M.S + Address offset of W5300 Reg

2 FAEh
gk, ®E W5300 register2] Byte ordering= Low address byte”} Most significant byte= A}

5
4%+ Big-endianS A}&-3Ht}.

[Register Notation]

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH

MR : MR register

MRO : Low address register of MR (Address offset - 0x000 ), Most significant byte
MR1 : High address register of MR (Address offset - 0x001), Least significant byte
MR(15:5) : MR register2] 159 bit-E 5% bit7}A] 11 bit

MR(0) : MR register2] 0H# bit, MR1] O A bit

MR(13) : MR register2] 13* 4] bit, MRO2] 5] Bit

MRO(7) : MR register2] 15 #] bit, Most significant bit of MRO

MR(DWB) : MR2] DWB bit (DWB : Bit Symbol)

SHAR : Source Hardware Address Register

SHARO : 1°" address register of SHAR (Address offset - 0x008)
SHAR1 : 2™ address register of SHAR (Address offset - 0x009)
SHAR?2 : 3 address register of SHAR (Address offset - 0x00A)
SHAR3 : 4" address register of SHAR (Address offset - 0x00B)
SHAR4 : 5™ address register of SHAR (Address offset - 0x00C)
SHARS : 6" address register of SHAR (Address offset - 0x00D)

(
(
(
(

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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3.1 Mode Register

Address offset Symbol
Description
16Bit 8Bit 16Bit 8Bit
0x000 MRO
0x000 MR Mode Register
0x001 MR1

3.2 Indirect Mode Registers

Address offset Symbol
Description

16Bit 8Bit 16Bit 8Bit
0x002 IDM_ARO

0x002 IDM_AR Indirect Mode Address Register
0x003 IDM_AR1
0x004 IDM_DRO

0x004 IDM_DR Indirect Mode Data Register
0x005 IDM_DR1

3.3 COMMON registers

Address offset Symbol
Description
16Bit 8Bit 16Bit 8Bit
0x002 IRO
0x002 IR Interrupt Register
0x003 IR1
0x004 IMRO
0x004 IMR Interrupt Mask Register
0x005 IRM1
0x006
0x006 Reserved
0x007
0x008 SHARO Source Hardware Address Register
0x008 SHAR
0x009 SHART
0x00A 0x00A SHAR2
SHAR2
0x00B SHAR3
0x00C 0x00C SHAR4
SHAR4
0x00D SHARS5
0x00E 0x00E Reserved
0x00F
0x010 0x010 GAR GARO Gateway Address Register
0x011 GAR1
0x12 0x012 GAR2
GAR2
0x013 GAR3

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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Address offset Symbol
Description
16Bit 8Bit 16Bit 8Bit
0x014 SUBRO Subnet Mask Register
0x014 SUBR
0x015 SUBR1
0x016 SUBR2
0x016 SUBR2
0x017 SUBR3
0x018 SIPRO Source IP Address Regsiter
0x018 SIPR
0x019 SIPR1
0x01A SIPR2
0x01A SIPR2
0x01B SIPR3
0x01C RTRO Retransmission Timeout-value Register
0x01C RTR
0x01D RTR1
0x01E RCRO Reserved
0x01E RCR
0x01F RCR1 Retransmission Retry-count Register
0x020 TMSRO Transmit Memory Size Register of SOCKETO
0x020 TMSO1R
0x021 TMSR1 Transmit Memory Size Register of SOCKET1
0x022 TMSR2 Transmit Memory Size Register of SOCKET2
0x022 TMS23R
0x023 TMSR3 Transmit Memory Size Register of SOCKET3
0x024 TMSR4 Transmit Memory Size Register of SOCKET4
0x24 TMS45R
0x025 TMSR5 Transmit Memory Size Register of SOCKET5
0x026 TMSR6 Transmit Memory Size Register of SOCKET7
0x26 TMS67R
0x027 TMSR7 Transmit Memory Size Register of SOCKET 8
0x028 RMSRO Receive Memory Size Register of SOCKETO
0x028 RMSO1R
0x029 RMSR1 Receive Memory Size Register of SOCKET1
0x02A RMSR2 Receive Memory Size Register of SOCKET2
0x02A RMS23R
0x02B RMSR3 Receive Memory Size Register of SOCKET3
0x02C RMSR4 Receive Memory Size Register of SOCKET4
0x02C RMS45R
0x02D RMSR5 Receive Memory Size Register of SOCKET5
0x02E RMSR6 Receive Memory Size Register of SOCKET6
0x02E RMS67R
O0x02F RMSR7 Receive Memory Size Register of SOCKET7
0x030 MTYPERO Memory Block Type Register
0x030 MTYPER
0x031 MTYPER1
0x032 PATRO PPPoE Authentication Register
0x032 PATR
0x033 PATR1

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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Address offset Symbol
Description
16Bit 8Bit 16Bit 8Bit
0x034 Reserved
0x034
0x035
0x036 PTIMERO Reserved
0x036 PTIMER
0x037 PTIMER1 PPP LCP Request Time Register
0x038 PMAGICRO
0x038 PMAGICR
0x039 PMAGICR1 PPP LCP Magic Number Register
0x03A Reserved
0x03A
0x03B
0x03C PSIDRO PPP Session ID Register
0x03C PSIDR
0x03D PSIDR1
0x03E Reserved
0x03E
0x03F
0x040 PDHARO PPP Destination Hardware Address Register
0x040 PDHAR
0x041 PDHAR1
0x042 PDHAR2
0x042 PDHAR2
0x043 PDHAR3
0x044 PDHAR4
0x044 PDHAR4
0x045 PDHAR5
0x046 Reserved
0x046
0x047
0x048 UIPRO Unreachable IP Address Register
0x048 UIPR
0x049 UIPR1
0x04A UIPR2
0x04A UIPR2
0x04B UIPR3
0x04C UPORTO Unreachable Port Number Register
0x04C UPORTR
0x04D UPORT1
0x04E FMTURO Fragment MTU Register
0x04E FMTUR
0x04F FMTUR1
0x050 Reserved
0x050
0x051
0x05E Reserved
0x5E
0x060

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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Address offset Symbol
Description
16Bit 8Bit 16Bit 8Bit
0x060 PO_BRDYRO | Reserved
0x060 PO_BRDYR
0x061 PO_BRDYR1 | PIN "BRDYQ" Configure Register
0x062 PO_BDPTHRO | PIN "BRDYQ" Buffer Depth Register
0x062 PO_BDPTHR
0x063 PO_BDPTHR1
0x064 P1_BRDYRO | Reserved
0x064 P1_BRDYR
0x065 P1_BRDYR1 | PIN "BRDY1" Configure Register
0x066 P1_BDPTHRO | PIN "BRDY1" Buffer Depth Register
0x066 P1_BDPTHR
0x067 P1_BDPTHR1
0x068 P1_BRDYRO | Reserved
0x068 P2_BRDYR
0x069 P2_BRDYR1 | PIN "BRDY2" Configure Register
0x06A P2_BDPTHRO | PIN "BRDY2" Buffer Depth Register
0x06A P2_BDPTHR
0x06B P2_BDPTHR1
0x06C P3_BRDYRO | Reserved
0x06C P3_BRDYR
0x06D P3_BRDYR1 | PIN "BRDY3" Configure Register
0x06E P3_BDPTHRO | PIN "BRDY3" Buffer Depth Register
0x06E P3_BDPTHR
0x06F P3_BDPTHR1
0x070 Reserved
0x070
0x071
O0xOFC Reserved
OxFC
0xOFD
OxOFE IDRO W5300 ID Register
OxFE IDR
OxOFF IDR1

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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3.4 SOCKET registers

Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x200 SO_MRO SOCKETO Mode Register
0x200 SO_MR
0x201 SO_MR1
0x202 SO_CRO Reserved
0x202 SO_CR
0x203 SO_CR1 SOCKETO Command Register
0x204 SO_IMRO Reserved
0x204 SO_IMR
0x205 SO_IMR1 SOCKETO Interrupt Mask Register
0x206 SO_IRO Reserved
0x206 SO_IR
0x207 SO_IR1 SOCKETO Interrupt Register
0x208 SO_SSRO Reserved
0x208 SO_SSR
0x209 SO_SSR1 SOCKETO Socket Status Register
0x20A SO_PORTRO | SOCKETO Source Port Register
0x20A SO_PORTR
0x20B SO_PORTR1
0x20C SO_DHARO | SOCKETO Destination Hardware
0x20C SO_DHAR
0x20D SO_DHAR1 | Address Register
0x20E SO_DHAR2
0x20E SO_DHAR2
0x20F SO_DHAR3
0x210 SO_DHAR4
0x210 SO_DHAR4
0x211 SO_DHAR5
0x212 SO_DPORTRO | SOCKETO Destination Port Register
0x212 SO_DPORTR
0x213 SO_DPORTR1
0x214 SO_DIPRO SOCKETO Destination IP Address
0x214 SO_DIPR
0x215 SO_DIPR1 Register
0x216 SO_DIPR2
0x216 SO_DIPR2
0x217 SO_DIPR3
0x218 SO_MSSRO | SOCKETO Maximum Segment Size
0x218 SO_MSSR
0x219 SO_MSSR1 Register
0x21A SO_KPALVTR | SOCKETO Keep Alive Time Register
0x21A SO_PORTOR
0x21B SO_PROTOR | SOCKETO Protocol Number Register
0x21C SO_TOSRO | Reserved
0x21C SO_TOSR
0x21D SO_TOSR1 | SOCKETO TOS Register
0x21E SO_TTLRO | Reserved
0x21E SO_TTLR
0x21F SO_TTLR1 SOCKETO TTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x220 SO_TX_WRSRO | Reserved
0x220 SO_TX_WRSR
0x221 SO_TX_WRSR1 | SOCKETO TX Write Size Register
0x222 SO_TX_WRSR2
0x222 SO_TX_WRSR2
0x223 SO_TX_WRSR3
0x224 SO_TX_FSRO | Reserved
0x224 SO_TX_FSR
0x225 SO_TX_FSR1 | SOCKETO TX Free Size Register
0x226 SO_TX_FSR2
0x226 SO_TX_FSR2
0x227 SO_TX_FSR3
0x228 SO_RX_RSRO | Reserved
0x228 SO_RX_RSR
0x229 SO_RX_RSR1 | SOCKETO RX Receive Size Register
0x22A SO_RX_RSR2
0x22A SO_RX_RSR2
0x22B SO_RX_RSR3
0x22C SO_FRAGRO | Reserved
0x22C SO_FRAGR
0x22D SO_FRAGR1 SOCKETO FLAG Register
0x22E SO_TX_FIFORO | SOCKETO TX FIFO Register
0x22E SO_TX_FIFOR
0x22F SO_TX_FIFOR1
0x230 SO_RX_FIFORO | SOCKETO RX FIFO Register
0x230 SO_RX_FIFOR
0x231 SO_RX_FIFOR1
0x232 Reserved
0x232
0x233
0x23E Reserved
0x23E
0x23F
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x240 S1_MRO SOCKET1 Mode Register
0x240 S1_MR
0x241 S1_MR1
0x242 S1_CRO Reserved
0x242 S1_CR
0x243 S1_CR1 SOCKET1 Command Register
0x244 S1_IMRO Reserved
0x244 S1_IMR
0x245 S1_IMR1 SOCKET1 Interrupt Mask Register
0x246 S1_IRO Reserved
0x246 S1_IR
0x247 S1_IR1 SOCKET1 Interrupt Register
0x248 S1_SSRO Reserved
0x248 S1_SSR
0x249 S1_SSR1 SOCKET1 Socket Status Register
0x24A S1_PORTRO | SOCKET1 Source Port Register
0x24A S1_PORTR
0x24B S1_PORTR1
0x24C S1_DHARO SOCKET1 Destination Hardware
0x24C S1_DHAR
0x24D S1_DHAR1 Address Register
0x24E S1_DHAR2
0x24E S1_DHAR2
0x24F S1_DHAR3
0x250 S1_DHAR4
0x250 S1_DHAR4
0x251 S1_DHAR5
0x252 S1_DPORTRO | SOCKET1 Destination Port Register
0x252 S1_DPORTR
0x253 S1_DPORTR1
0x254 S1_DIPRO SOCKET1 Destination IP Address
0x254 S1_DIPR
0x255 S1_DIPR1 Register
0x256 S1_DIPR2
0x256 S1_DIPR2
0x257 S1_DIPR3
0x258 S1_MSSRO SOCKET1 Maximum Segment Size
0x258 S1_MSSR
0x259 S1_MSSR1 Register
0x25A S1_KPALVTR | SOCKET1 Keep Alive Time Register
0x25A S1_PORTOR
0x25B S1_PROTOR | SOCKET1 Protocol Number Register
0x25C S1_TOSRO Reserved
0x25C S1_TOSR
0x25D S1_TOSR1 SOCKET1 TOS Register
0x25E S1_TTLRO Reserved
0x25E S1_TTLR
O0x25F S1_TTLR1 SOCKET1 TTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x260 S1_TX_WRSRO | Reserved
0x260 S1_TX_WRSR
0x261 S1_TX_WRSR1 | SOCKET1 TX Write Size Register
0x262 S1_TX_WRSR2
0x262 S1_TX_WRSR2
0x263 S1_TX_WRSR3
0x264 S1_TX_FSRO Reserved
0x264 S1_TX_FSR
0x265 S1_TX_FSR1 SOCKET1 TX Free Size Register
0x266 S1_TX_FSR2
0x266 S1_TX_FSR2
0x267 S1_TX_FSR3
0x268 S1_RX_RSRO Reserved
0x268 S1_RX_RSR
0x269 S1_RX_RSR1 SOCKET1 RX Receive Size Register
0x26A S1_RX_RSR2
0x26A S1_RX_RSR2
0x26B S1_RX_RSR3
0x26C S1_FRAGRO Reserved
0x26C S1_FRAGR
0x26D S1_FRAGR1 SOCKET1 IP FLAG Field Register
0x26E S1_TX_FIFORO | SOCKET1 TX FIFO Register
0x26E S1_TX_FIFOR
0x26F S1_TX_FIFOR1
0x270 S1_RX_FIFORO | SOCKET1 RX FIFO Register
0x270 S1_RX_FIFOR
0x271 S1_RX_FIFOR1
0x272 Reserved
0x272
0x273
0x27E Reserved
0x27E
0x27F
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x280 S2_MRO SOCKET2 Mode Register
0x280 S2_MR
0x281 S2_MR1
0x282 S2_CRO Reserved
0x282 S2_CR
0x283 S2_CR1 SOCKET2 Command Register
0x284 S2_IMRO Reserved
0x284 S2_IMR
0x285 S2_IMR1 SOCKET2 Interrupt Mask Register
0x286 S2_IRO Reserved
0x286 S2_IR
0x287 S2_IR1 SOCKET2 Interrupt Register
0x288 S2_SSRO Reserved
0x288 S2_SSR
0x289 S2_SSR1 SOCKET?2 Socket Status Register
0x28A S2_PORTRO | SOCKET2 Source Port Register
0x28A S2_PORTR
0x28B S2_PORTR1
0x28C S2_DHARO SOCKET2 Destination Hardware
0x28C S2_DHAR
0x28D S2_DHAR1 Address Register
0x28E S2_DHAR2
0x28E S2_DHAR2
0x28F S2_DHAR3
0x290 S2_DHAR4
0x290 S2_DHAR4
0x291 S2_DHAR5
0x292 S2_DPORTRO | SOCKET2 Destination Port Register
0x292 S2_DPORTR
0x293 S2_DPORTR1
0x294 S2_DIPRO SOCKET?2 Destination IP Address
0x294 S2_DIPR
0x295 S2_DIPR1 Register
0x296 S2_DIPR2
0x296 S2_DIPR2
0x297 S2_DIPR3
0x298 S2_MSSRO SOCKET2 Maximum Segment Size
0x298 S2_MSSR
0x299 S2_MSSR1 Register
0x29A S2_KPALVTR | SOCKET2 Keep Alive Time Register
0x29A S2_PORTOR
0x29B S2_PROTOR | SOCKET2 Protocol Number Register
0x29C S2_TOSRO Reserved
0x29C S2_TOSR
0x29D S2_TOSR1 SOCKET2 TOS Register
0x29E S2_TTLRO Reserved
0x29E S2_TTLR
0x29F S2_TTLR1 SOCKET2 TTL Register
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Address offset Symbol
Description
16Bit 8Bit 16Bit 8Bit
0x2A0 S2_TX_WRSRO | Reserved
0x2A0 S2_TX_WRSR
O0x2A1 S2_TX_WRSR1 | SOCKET2 TX Write Size Register
0x2A2 S2_TX_WRSR2
0x2A2 S2_TX_WRSR2
0x2A3 S2_TX_WRSR3
0x2A4 S2_TX_FSRO | Reserved
0x2A4 S2_TX_FSR
0x2A5 S2_TX_FSR1 | SOCKET2 TX Free Size Register
0x2A6 S2_TX_FSR2
0x2A6 S2_TX_FSR2
0x2A7 S2_TX_FSR3
0x2A8 S2_RX_RSRO | Reserved
0x2A8 S2_RX_RSR
0x2A9 S2_RX_RSR1 | SOCKET2 RX Receive Size Register
0x2AA S2_RX_RSR2
0x2AA S2_RX_RSR2
0x2AB S2_RX_RSR3
0x2AC S2_FRAGRO Reserved
0x2AC S2_FRAGR
0x2AD S2_FRAGR1 SOCKET2 IP FLAG Field Register
0x2AE S2_TX_FIFORO | SOCKET2 TX FIFO Register
0x2AE S2_TX_FIFOR
O0x2AF S2_TX_FIFOR1
0x2B0 S2_RX_FIFORO | SOCKET2 RX FIFO Register
0x2B0 S2_RX_FIFOR
0x2B1 S2_RX_FIFOR1
0x2B2 Reserved
0x2B2
0x2B3
0x2BE Reserved
0x2BE
0x2BF
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x2C0 S3_MRO SOCKET3 Mode Register
0x2C0 S3_MR
0x2C1 S3_MR1
0x2C2 S3_CRO Reserved
0x2C2 S3_CR
0x2C3 S3_CR1 SOCKET3 Command Register
0x2C4 S3_IMRO Reserved
0x2C4 S3_IMR
0x2C5 S3_IMR1 SOCKET3 Interrupt Mask Register
0x2Cé6 S3_IRO Reserved
0x2Cé6 S3_IR
0x2C7 S3_IR1 SOCKET3 Interrupt Register
0x2C8 S3_SSRO Reserved
0x2C8 S3_SSR
0x2C9 S3_SSR1 SOCKET3 Socket Status Register
0x2CA S3_PORTRO | SOCKET3 Source Port Register
0x2CA S3_PORTR
0x2CB S3_PORTR1
0x2CC S3_DHARO | SOCKET3 Destination Hardware
0x2CC S3_DHAR
0x2CD S3_DHART1 Address Register
0x2CE S3_DHAR2
0x2CE S3_DHAR2
0x2CF S3_DHAR3
0x2D0 S3_DHAR4
0x2D0 S3_DHAR4
0x2D1 S3_DHAR5
0x2D2 S3_DPORTRO | SOCKET3 Destination Port Register
0x2D2 S3_DPORTR
0x2D3 S3_DPORTR1
0x2D4 S3_DIPRO SOCKET3 Destination IP Address
0x2D4 S3_DIPR
0x2D5 S3_DIPR1 Register
0x2D6 S3_DIPR2
0x2D6 S3_DIPR2
0x2D7 S3_DIPR3
0x2D8 S3_MSSRO SOCKET3 Maximum Segment Size
0x2D8 S3_MSSR
0x2D9 S3_MSSR1 Register
0x2DA S3_KPALVTR | SOCKET3 Keep Alive Time Register
0x2DA S3_PORTOR
0x2DB S3_PROTOR | SOCKET3 Protocol Number Register
0x2DC S3_TOSRO Reserved
0x2DC S3_TOSR
0x2DD S3_TOSR1 SOCKET3 TOS Register
0x2DE S3_TTLRO Reserved
0x2DE S3_TTLR
0x2DF S3_TTLR1 SOCKET3 TTL Register

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.

35

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH



6‘7 IZnet

Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x2EO0 S3_TX_WRSRO | Reserved
0x2EOQ S3_TX_WRSR
Ox2E1 S3_TX_WRSR1 | SOCKET3 TX Write Size Register
0x2E2 S3_TX_WRSR2
0x2E2 S3_TX_WRSR2
0x2E3 S3_TX_WRSR3
O0x2E4 S3_TX_FSRO | Reserved
Ox2E4 S3_TX_FSR
O0x2E5 S3_TX_FSR1 | SOCKET3 TX Free Size Register
0x2E6 S3_TX_FSR2
0x2E6 S3_TX_FSR2
0x2E7 S3_TX_FSR3
Ox2E8 S3_RX_RSRO | Reserved
0x2E8 S3_RX_RSR
0x2E9 S3_RX_RSR1 | SOCKET3 RX Receive Size Register
Ox2EA S3_RX_RSR2
Ox2EA S3_RX_RSR2
0x2EB S3_RX_RSR3
Ox2EC S3_FRAGRO | Reserved
0x2EC S3_FRAGR
0x2ED S3_FRAGR1 SOCKET3 IP FLAG Field Register
Ox2EE S3_TX_FIFORO | SOCKET3 TX FIFO Register
Ox2EE S3_TX_FIFOR
Ox2EF S3_TX_FIFOR1
0x2F0 S3_RX_FIFORO | SOCKET3 RX FIFO Register
0x2F0 S3_RX_FIFOR
0x2F1 S3_RX_FIFOR1
0x2F2 Reserved
0x2F2
0x2F3
Ox2FE Reserved
Ox2FE
Ox2FF
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x300 S4_MRO SOCKET4 Mode Register
0x300 S4_MR
0x301 S4_MR1
0x302 S4_CRO Reserved
0x302 S4_CR
0x303 S4_CR1 SOCKET4 Command Register
0x304 S4_IMRO Reserved
0x304 S4_IMR
0x305 S4_IMR1 SOCKET4 Interrupt Mask Register
0x306 S4_IR0 Reserved
0x306 S4_IR
0x307 S4_IR1 SOCKET4 Interrupt Register
0x308 S4_SSRO Reserved
0x308 S4_SSR
0x309 S4_SSR1 SOCKET4 Socket Status Register
0x30A S4_PORTRO | SOCKET4 Source Port Register
0x30A S4_PORTR
0x30B S4_PORTR1
0x30C S4_DHARO SOCKET4 Destination Hardware
0x30C S4_DHAR
0x30D S4_DHAR1 Address Register
0x30E S4_DHAR2
0x30E S4_DHAR2
0x30F S4_DHAR3
0x310 S4_DHAR4
0x310 S4_DHAR4
0x311 S4_DHAR5
0x312 S4_DPORTRO | SOCKET4 Destination Port Register
0x312 S4_DPORTR
0x313 S4_DPORTR1
0x314 S4_DIPRO SOCKET4 Destination IP Address
0x314 S4_DIPR
0x315 S4_DIPR1 Register
0x316 S4_DIPR2
0x316 S4_DIPR2
0x317 S4_DIPR3
0x318 S4_MSSRO SOCKET4 Maximum Segment Size
0x318 S4_MSSR
0x319 S4_MSSR1 Register
0x31A S4_KPALVTR | SOCKET4 Keep Alive Time Register
0x31A S4_PORTOR
0x31B S4_PROTOR | SOCKET4 Protocol Number Register
0x31C S4_TOSRO Reserved
0x31C S4_TOSR
0x31D S4_TOSR1 SOCKET4 TOS Register
0x31E S4_TTLRO Reserved
0x31E S4_TTLR
Ox31F S4_TTLR1 SOCKET4 TTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x320 S4_TX_WRSRO | Reserved
0x320 S4_TX_WRSR
0x321 S4_TX_WRSR1 | SOCKET4 TX Write Size Register
0x322 S4_TX_WRSR2
0x322 S4_TX_WRSR2
0x323 S4_TX_WRSR3
0x324 S4_TX_FSRO | Reserved
0x324 S4_TX_FSR
0x325 S4_TX_FSR1 | SOCKET4 TX Free Size Register
0x326 S4_TX_FSR2
0x326 S4_TX_FSR2
0x327 S4_TX_FSR3
0x328 S4_RX_RSRO | Reserved
0x328 S4_RX_RSR
0x329 S4_RX_RSR1 | SOCKET4 RX Receive Size Register
0x32A S4_RX_RSR2
0x32A S4_RX_RSR2
0x32B S4_RX_RSR3
0x32C S4_FRAGRO Reserved
0x32C S4_FRAGR
0x32D S4_FRAGR1 SOCKET4 IP FLAG Field Register
0x32E S4_TX_FIFORO | SOCKET4 TX FIFO Register
0x32E S4_TX_FIFOR
0x32F S4_TX_FIFOR1
0x330 S4_RX_FIFORO | SOCKET4 RX FIFO Register
0x330 S4_RX_FIFOR
0x331 S4_RX_FIFOR1
0x332 Reserved
0x332
0x333
0x33E Reserved
0x33E
0x33F
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x340 S5_MRO SOCKET5 Mode Register
0x340 S5_MR
0x341 S5_MR1
0x342 S5_CRO Reserved
0x342 S5_CR
0x343 S5_CR1 SOCKET5 Command Register
0x344 S5_IMRO Reserved
0x344 S5_IMR
0x345 S5_IMR1 SOCKET5 Interrupt Mask Register
0x346 S5_IR0 Reserved
0x346 S5_IR
0x347 S5_IR1 SOCKET5 Interrupt Register
0x348 S5_SSRO Reserved
0x348 S5_SSR
0x349 S5_SSR1 SOCKET5 Socket Status Register
0x34A S5_PORTRO | SOCKETS5 Source Port Register
0x34A S5_PORTR
0x34B S5_PORTR1
0x34C S5_DHARO SOCKET5 Destination Hardware
0x34C S5_DHAR
0x34D S5_DHAR1 Address Register
0x34E S5_DHAR2
0x34E S5_DHAR2
0x34F S5_DHAR3
0x350 S5_DHAR4
0x350 S5_DHAR4
0x351 S5_DHAR5
0x352 S5_DPORTRO | SOCKET5 Destination Port Register
0x352 S5_DPORTR
0x353 S5_DPORTR1
0x354 S5_DIPRO SOCKET5 Destination IP Address
0x354 S5_DIPR
0x355 S5_DIPR1 Register
0x356 S5_DIPR2
0x356 S5_DIPR2
0x357 S5_DIPR3
0x358 S5_MSSRO SOCKET5 Maximum Segment Size
0x358 S5_MSSR
0x359 S5_MSSR1 Register
0x35A S5_KPALVTR | SOCKET5 Keep Alive Time Register
0x35A S5_PORTOR
0x35B S5_PROTOR | SOCKET5 Protocol Number Register
0x35C S5_TOSRO Reserved
0x35C S5_TOSR
0x35D S5_TOSR1 SOCKETS5 TOS Register
0x35E S5_TTLRO Reserved
0x35E S5_TTLR
0x35F S5_TTLR1 SOCKET5 TTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x360 S5_TX_WRSRO | Reserved
0x360 S5_TX_WRSR
0x361 S5_TX_WRSR1 | SOCKET5 TX Write Size Register
0x362 S5_TX_WRSR2
0x362 S5_TX_WRSR2
0x363 S5_TX_WRSR3
0x364 S5_TX_FSRO Reserved
0x364 S5_TX_FSR
0x365 S5_TX_FSR1 SOCKET5 TX Free Size Register
0x366 S5_TX_FSR2
0x366 S5_TX_FSR2
0x367 S5_TX_FSR3
0x368 S5_RX_RSRO Reserved
0x368 S5_RX_RSR
0x369 S5_RX_RSR1 SOCKET5 RX Receive Size Register
0x36A S5_RX_RSR2
0x36A S5_RX_RSR2
0x36B S5_RX_RSR3
0x36C S5_FRAGRO Reserved
0x36C S5_FRAGR
0x36D S5_FRAGR1 SOCKET5 IP FLAG Field Register
0x36E S5_TX_FIFORO | SOCKET5 TX FIFO Register
0x36E S5_TX_FIFOR
0x36F S5_TX_FIFOR1
0x370 S5_RX_FIFORO | SOCKET5 RX FIFO Register
0x370 S5_RX_FIFOR
0x371 S5_RX_FIFOR1
0x372 Reserved
0x372
0x373
0x37E Reserved
0x37E
0x37F
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x380 S6_MRO SOCKET6 Mode Register
0x380 S6_MR
0x381 S6_MR1
0x382 S6_CRO Reserved
0x382 S6_CR
0x383 S6_CR1 SOCKET6 Command Register
0x384 S6_IMRO Reserved
0x384 S6_IMR
0x385 S6_IMR1 SOCKET®6 Interrupt Mask Register
0x386 S6_IR0 Reserved
0x386 S6_IR
0x387 S6_IR1 SOCKET® Interrupt Register
0x388 S6_SSRO Reserved
0x388 S6_SSR
0x389 S6_SSR1 SOCKET®6 Socket Status Register
0x38A S6_PORTRO | SOCKET6 Source Port Register
0x38A S6_PORTR
0x38B S6_PORTR1
0x38C S6_DHARO SOCKET®6 Destination Hardware
0x38C S6_DHAR
0x38D S6_DHAR1 Address Register
0x38E S6_DHAR2
0x38E S6_DHAR2
0x38F S6_DHAR3
0x390 S6_DHAR4
0x390 S6_DHAR4
0x391 S6_DHAR5
0x392 S6_DPORTRO | SOCKET®6 Destination Port Register
0x392 S6_DPORTR
0x393 S6_DPORTR1
0x394 S6_DIPRO SOCKET6 Destination IP Address
0x394 S6_DIPR
0x395 S6_DIPR1 Register
0x396 S6_DIPR2
0x396 S6_DIPR2
0x397 S6_DIPR3
0x398 S6_MSSRO SOCKET6 Maximum Segment Size
0x398 S6_MSSR
0x399 S6_MSSR1 Register
0x39A S6_KPALVTR | SOCKET6 Keep Alive Time Register
0x39A S6_PORTOR
0x39B S6_PROTOR | SOCKET6 Protocol Number Register
0x39C S6_TOSRO Reserved
0x39C S6_TOSR
0x39D S6_TOSR1 SOCKET6 TOS Register
0x39E S6_TTLRO Reserved
0x39E S6_TTLR
0x39F S6_TTLR1 SOCKET6 TTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x3A0 S6_TX_WRSRO | Reserved
0x3A0 S6_TX_WRSR
Ox3A1 S6_TX_WRSR1 | SOCKET6 TX Write Size Register
0x3A2 S6_TX_WRSR2
0x3A2 S6_TX_WRSR2
0x3A3 S6_TX_WRSR3
0x3A4 S6_TX_FSRO | Reserved
0x3A4 S6_TX_FSR
O0x3A5 S6_TX_FSR1 SOCKET6 TX Free Size Register
0x3A6 S6_TX_FSR2
0x3A6 S6_TX_FSR2
0x3A7 S6_TX_FSR3
0x3A8 S6_RX_RSRO | Reserved
0x3A8 S6_RX_RSR
0x3A9 S6_RX_RSR1 SOCKET6 RX Receive Size Register
0x3AA S6_RX_RSR2
0x3AA S6_RX_RSR2
0x3AB S6_RX_RSR3
0x3AC S6_FRAGRO Reserved
0x3AC S6_FRAGR
0x3AD S6_FRAGR1 SOCKET®6 IP FLAG Field Register
O0x3AE S6_TX_FIFORO | SOCKET6 TX FIFO Register
Ox3AE S6_TX_FIFOR
Ox3AF S6_TX_FIFOR1
0x3B0 S6_RX_FIFORO | SOCKET6 RX FIFO Register
0x3B0 S6_RX_FIFOR
0x3B1 S6_RX_FIFOR1
0x3B2 Reserved
0x3B2
0x3B3
Ox3BE Reserved
0x3BE
O0x3BF
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x3C0 S7_MRO SOCKET7 Mode Register
0x3CO0 S7_MR
0x3C1 S7_MR1
0x3C2 S7_CRO Reserved
0x3C2 S7_CR
0x3C3 S7_CR1 SOCKET7 Command Register
0x3C4 S7_IMRO Reserved
0x3C4 S7_IMR
0x3C5 S7_IMR1 SOCKET?7 Interrupt Mask Register
0x3Cé S7_IRO Reserved
0x3Cé6 S7_IR
0x3C7 S7_IR1 SOCKET7 Interrupt Register
0x3C8 S7_SSRO Reserved
0x3C8 S7_SSR
0x3C9 S7_SSR1 SOCKET?7 Socket Status Register
0x3CA S7_PORTRO | SOCKET7 Source Port Register
0x3CA S7_PORTR
0x3CB S7_PORTR1
0x3CC S7_DHARO | SOCKET7 Destination Hardware
0x3CC S7_DHAR
0x3CD S7_DHAR1 Address Register
0x3CE S7_DHAR2
0x3CE S7_DHAR2
0x3CF S7_DHAR3
0x3D0 S7_DHAR4
0x3D0 S7_DHAR4
0x3D1 S7_DHAR5
0x3D2 S7_DPORTRO | SOCKET7 Destination Port Register
0x3D2 S7_DPORTR
0x3D3 S7_DPORTR1
0x3D4 S7_DIPRO SOCKET?7 Destination IP Address
0x3D4 S7_DIPR
0x3D5 S7_DIPR1 Register
0x3D6 S7_DIPR2
0x3D6 S7_DIPR2
0x3D7 S7_DIPR3
0x3D8 S7_MSSRO SOCKET7 Maximum Segment Size
0x3D8 S7_MSSR
0x3D9 S7_MSSR1 Register
0x3DA S7_KPALVTR | SOCKET7 Keep Alive Time Register
0x3DA S7_PORTOR
0x3DB S7_PROTOR | SOCKET7 Protocol Number Register
0x3DC S7_TOSRO Reserved
0x3DC S7_TOSR
0x3DD S7_TOSR1 SOCKET7 TOS Register
0x3DE S7_TTLRO Reserved
0x3DE S7_TTLR
Ox3DF S7_TTLR1 SOCKET7 TTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x3EO S7_TX_WRSRO | Reserved
0x3EOQ S7_TX_WRSR
Ox3E1 S7_TX_WRSR1 | SOCKET7 TX Write Size Register
0x3E2 S7_TX_WRSR2
0x3E2 S7_TX_WRSR2
0x3E3 S7_TX_WRSR3
0x3E4 S7_TX_FSRO | Reserved
0x3E4 S7_TX_FSR
0x3E5 S7_TX_FSR1 | SOCKET7 TX Free Size Register
0x3E6 S7_TX_FSR2
0x3E6 S7_TX_FSR2
0x3E7 S7_TX_FSR3
0x3E8 S7_RX_RSRO | Reserved
0x3E8 S7_RX_RSR
0x3E9 S7_RX_RSR1 | SOCKET7 RX Receive Size Register
0x3EA S7_RX_RSR2
Ox3EA S7_RX_RSR2
0x3EB S7_RX_RSR3
0x3EC S7_FRAGRO Reserved
0x3EC S7_FRAGR
0x3ED S7_FRAGR1 SOCKET?7 IP FLAG Field Register
Ox3EE S7_TX_FIFORO | SOCKET7 TX FIFO Register
Ox3EE S7_TX_FIFOR
O0x3EF S7_TX_FIFOR1
0x3FO0 S7_RX_FIFORO | SOCKET7 RX FIFO Register
0x3FO0 S7_RX_FIFOR
0x3F1 S7_RX_FIFOR1
0x3F2 Reserved
0x3F2
0x3F3
0x3FE Reserved
Ox3FE
Ox3FF
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4, Register Description

[Notation]

Name
R/W
RO
WO
AO1
AO2

Reset

Physical Address | Symbol
Address offset | Reset Value 0 0 0 0 0 0 0

1. Symbol(Name)[R/W,RO,WO][AO1/AO2][Reset]
Symbol : Register symbol

: Register name

: Read/Write
: Read Only
: Write Only

: Physical address of W5300 reg. in T.M.S (For Direct address mode)
: Address Offset of W5300 reg. in W.M.S (For Indirect address mode)

: Reset value

Aol T.M.S2] Base Address(BA)i= 0x080002} 7}A3slar, ooz Aw=E W5300 register
©] Physical addressi= 0x08000S BA= ght}.

2. Pn_ : Buffer ready PIN n("BRDYn") register prefix
Pn_BRDYR(BRDYn configure register, 0 <= n <= 3)

3. Sn_ : SOCKETn register prefix
Sn_MR ( SOCKETn Mode Register, 0 <=n <=7)

4.
Symbol of low address Reg. Bit 15 14 13 12 11 10 9 8
Physical Address | Symbol
Address offset | Reset Value 1 0 0 X U(R) 0 0
Symbol of high address Reg. Bit 7 6 5 4 3 2 1 0

- : Reserved Bit 1 : Logical High 0 : Logical Low
X:Don'tCare U:1or0 (R) : Read Only Bit

16 bit Register Symbol(AO1/AQ02)
8bit Register Symbol 8bit Register Symbol
(AO1/A02) (AO1/A02)
MSB(Value) LSB(Value)
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4.1 Mode Register

MR (Mode Register) [R/W] [0x08000/----][0x3800 or 0xB800]

MRS A

HlA o)

R RS

W5300 mode(Host I/F, Sn_TX_FIFOR & Sn_RX_FIFOR®] MSB/LSB swap, S/W

reset, Internal TX/RX memory test, Data bus®] MSB/LSB swap, address mode %)= %3},

MRO 14 13 12 11 10 9 8
0x08000 DBW MPF WDF2 WDF1 WDFO RDH - FS
U(R) 0(R) 1 1 1 0 0 0
MR1 6 5 4 3 2 1 0
0x08001 RST - MT PB PPPoE DBS - IND
0 0 0 0 0 0 0
MR(15:8)/MRO(7:0)
Bit | Symbol Description
Data Bus Width
0 : 8 bit Data Bus
1 : 16 bit Data Bus
15 DBW
W53002] Resetr], ©] bit: PIN “BIT16EN”2] Logic levelol] wiz} 24 =
™, Reset ©] % WA F=t.
“1.1 PIN Layout” 2] PIN “BIT16EN” 3=,
MAC Layer Pause Frame
0 : Normal frame
" e 1 : Pause frame
Routert} Switch gH| Z4-E] Pause frameS 218 2 ‘1'2 AAF )
12 AAEYS A5, ‘0o v w7k RE Datad S Pause® U}
Write Data Fetch Time
13 WDF2
Host-Write 52} A], W53002 ‘/CS’7} Low assert® A 5-E] WRF_ X
12 | WDF1 | PLL_CLK $-°| Write-Datas Fetchglt}.
WRF X PLL_CLK ©]#lell Host-Write operation®] &% 74--(‘/CS’©] Highz
" WDFO de-assert¥ 7 -9-):=, ‘/CS’7} High® de-assert¥ 1 A] %ol 4] Write-Data
= Fetch3it},
10 - Read Data Hold Time
0 : No use data hold time
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1 : Use data hold time (2 X PLL_CLK)

Host-Read &2} 2], W5300 Host-Read operation®] £y 5 (‘/CS’7}
High® de-assert ¥ %)ol|'= 2 X PLL_CLK 59} Read-Data= Hold&+t}.

o] 7% Databus T=°] T F 7] ol FoaA A

9 Reserved
FIFO Swap Bit
0 : Disable swap
1 : Enable swap
8 FS Sn_TX_FIFOR/Sn_RX_FIFORS]  Most  significant  byte(MSB)<}  Least

significant byte(LSB)E A& Swapdtt}f. 7] H o= W53009] Byte
ordering Big-endian©]t}. THeF Target host systemo| Little-endian©] 2}
W, o] Bit2 ‘"= AA3}e] Sn_TX_FIFOR/Sn_RX_FIFOR®] Byte ordering

S HpPo] whA Little-endian®® A& 4= Qo).

MR(7:0)/MR1(7:0)

Bit | Symbol Description
S/W Reset
7 RST
‘1’ o], W5300 Reset*]7It}. o] Biti= Reseto] ¥ A5 o & Clear¥t}.
6 Reserved
Memory Test Bit
0 : Disable internal TX/RX memory test
1 : Enable internal TX/RX memory test
71¥-H o2 W53002] Internal TX memoryi= Sn_TX_FIFORS %3k Host-
: T Write operation®F #3131, Internal RX memory+= Sn_RX_FIFORS &3t
Host-Read operation®t #|13tt}, 12ju}, o] BitE ‘1’2 AA s 49,
Internal  TX/RX memoryi= Sn_TX_FIFOR/Sn_RX_FIFORS &3l Host
Read/Write operations =5 X|13}4, Internal TX/RX memoryS 53
= 2}l W53009] Internal TX/RX memory test ©]3, HF=A] Reseto]L}
&l SOCKETS Closedf|of a+c},
ZHA 3 W8-S “How to test internal TX/RX memory”S Z+%3&}e}.
Ping Block Mode
4 PB 0 : Disable Ping Block

1 : Enable Ping Block
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o] Bite] ‘1’2 7= 7§, W5300 ICMP logic blocke] Auto-ping-reply-
process”} Disable™©] “Jti®2] Ping-request(ICMP echo request)ol tjjgst
Ping-reply(ICMP echo reply)E- 3}%] & =tt.

cf> Ping block mode”} ‘0’¢|g} &X]g}%, User’} ICMP SOCKET (Sn_MR
(P3:P0)=Sn_MR_IPRAW and Sn_PROTOR1=0x01)S- A}-&(User”} ICMP Packet
S AR Ag)staa & 4%, Auto Ping-reply=S 3H# 2=

Auto-ping-reply= 119Bytes7}A| Wk %] {13k},

PPPoE Mode
0 : Disable PPPoE mode
1 : Enable PPPoE mode

3 PPPoE
Routert} 718} 4] glo] PPPoE serverol] H<&d 749 o] bitE ‘“1'%E A
gl 24 W8-S “How to use PPPOE in W5300” & Z+=3}e}.
Data Bus Swap

2 DBS kx Ak FS bit7} Sn_TX_FIFOR/Sn_RX_FIFOR®} MSB<} LSBE Swapdh
+ Wb, o] H|E&= Sn_TX_FIFOR/Sn_RX_FIFORE » &3t X = Register?]
MSBS} LSBZ Swapdttt. &, o] bit: DBW bit7} ‘1’ wjwtk Z-gdc}

1 Reserved
Indirect Bus I/F mode
0 : Direct address mode

0 IND 1 : Indirect address mode

W53009] Host interface modeE A4 3},

4.2 Indirect Mode Registers

MR(IND) = ‘1”&

749~ W5300<2 Indirect address mode= & 2}3tA] ¥t} o]u] Target host

system-> MR, IDM_AR, IDM_DR%+S- A}-8-3}¢ (= MR, IDM_AR, IDM_DR® T.M.Sell Mapping3}<]
o] = register?t Direct® Accessd}o]), COMMON registers®} SOCKET registersE Accessd}Al

e},

IDM_AR(Indirect Mode Address Register) [R/W] [0x08002/----][0x0000]
Indirect®= Access® COMMON registerst} SOCKET registers©] Address offsetS- A1 4 3t}
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IDM_ARS] Z3}9] Bitel IDM_AR(0) &< IDM_AR1(0)S A g T,

Ex) S4_RX_FIFOR(0x330)Z Access&t 7Z-$- vthS&-3p 72},
IDM_ARO = S4_RX_FIFOR®] Address offset2] MSB (0x03)

IDM_AR1 = S4_RX_FIFOR2] Address offset2] LSB (0x30)
IDM_AR(0x08002/----)
IDM_ARO(0x08002/----) IDM_AR1(0x08003/----)
0x03 0x30

IDM_DR(Indirect Mode Data Register) [R/W] [0x08004/-----]1[0x0000]
IDM_ARZ A% COMMON registerst} SOCKET registerse] 24| Data #t= Accessdtcl}.
IDM_ARol| %] ¥ Register®] MSBS} LSBZE-S DM_DROS} IDM_DR1o. 2 Z+z} 3%t}

8 bit data bus widthE AF&3l= 7%, A4 3t Register®] LSB#kS Accessdtilx} hribw,

IDM_DR1& A}-8&-3}ar, MSBALS Accessdliz#l 3+t IDM_DROS AR-&3kct.

Ex1) IR(0x002)ll 0x80F0 %2 Host-Writedt= &2t
16 bit data bus width ( MR(DBW) = ‘1’) 8 bit data bus width ( MR(DBW) = ‘0’)

IDM_AR = 0x0002 IDM_ARO = 0x00
IDM_DR = 0x80F0 IDM_AR1 = 0x02
IDM_DRO = 0x80
IDM_DR1 = OxFO

Ex2) IR(OXOFE)] k< Host-Readdll A 4 val’oll A@sl:= 52
16 bit data bus width ( MR(DBW) = 1°) | 8 bit data bus width ( MR(DBW) = ‘0’)

IDM_AR = 0x0002 IDM_ARO = 0x00
val = IDM_DR IDM_AR1 = 0x02
val = IDM_DRO

val = (val << 8) + IDM_DR1

IDM_AR(0x08002/----)
IDM_ARO(0x08002/----) | IDM_AR1(0x08003/----)
0x00 0x02

IDM_DR(0x08004/----)
IDM_DRO(0x08004/----) | IDM_DR1(0x08005/----)
IR¢] MSB(IR0) IR2] LSB(IR1)
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4.3 COMMON Registers

IR (Interrupt Register) [R/W] [0x08002/0x002] [0x0000]

IR Hostoll Al W53000 4 243 Interrupt =H=S &elF7] 93+ Registero]th.

Interrupt 2 A, IR 3% Interrupt bit7} ‘1’2 A= 31 IMRE 3|3 Interrupt mask bito]
‘Y9 95, “/INT’ signal> Low= Assert¥ T},

‘/INT’ signal> IR2] =& Bit7} ‘0’c] 2 w71+ LowE #A3lH, IR E& Bit7} ‘0’¢] ¥
thH High® De-assert¥lt}. ‘1’2 A% IR0S| BitE Clearst”] 1314 = I Bits: ‘1'%
Host-Write sljoF dto}. ‘1’2 A% IR19] Bit= =1 Bitol 3]d3l= Sn_IRE Cleard 4% A}
o2 Cleardt}.

IRO 15 14 13 12 11 10 9 8
0x08002 IPCF DPUR PPPT FMTU
0x002 0 0 0 0 0 0 0 0
IR1 7 6 5 4 3 2 1 0
0x08003 | S7_INT | S6_INT | S5_INT | S4_INT | S3_INT | SZ_INT | S1_INT | SO_INT
0x003 0 0 0 0 0 0 0 0

IR(15:8)/IR0(7:0)

Bit | Symbol Description
IP Conflict

W53009] IP address”} S =38 7 -$-(Source IP address¢} &< 3+ IP address
£ 2= ARP-request packetS 41T A-9) ‘°=2 AAHEY. 'R AA
¥ S, Network’ell < IP address= AF-&3}= Network H]7F Sl
& ouletar, o= FAIFele] o] HE R o] sjAsoF gt

Destination Port unreachable

15 IPCF

14 DPUR

]
o,

W5300> ICMP(Destination port unreachable) packetS =4l
2 A%} UIPRZ UPORTRE 3=x3le).

PPPoE Terminate

PPPT
13 PPPoE mode©°l| 4], PPPoE server$} Connection©] Close® 1S wj ‘1’=2 A

4E .
Fragment MTU

12 FMTU
ICMP(Fragment MTU) packetS 413 49 ‘1’2 AA ).
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FMTUR #x5 Fxale).

11 Reserved
10 Reserved
9 Reserved
8 Reserved

IR(7:0)/1R1(7:0)

Bit | Symbol Description
Occurrence of SOCKET7 Interrupt

7 | S7_INT | SOCKET7°lAl Interrupt7t HA Ag- ‘’= AAgch ojuf LA
Interrupt JH+= S7_IR1o] wkd =™, S7_IR1¢] Hostell ©]3] O0x002.=
Clear? 7% ©] Bit= A5 22 Clear® t}.
Occurrence of SOCKET6 Interrupt

6 | S6_INT |SOCKET6°IAl Interrupt7t HA A ‘= AAgch ojuf LA
Interrupt JH+= S6_IR1o] wkd =™, S6_IR1¢] Hostell ©]3] 0x002.=
Clear? 7% ©] Bit= A5 2= Clear® ).
Occurrence of SOCKETS5 Interrupt

5 | S5_INT | SOCKET5°14 Interrupt7} AIsE A9 ‘'’z Aok oju Ay
Interrupt A X.+= S5_IRToll ¥FI =™, S5_IR1°] Hostell ¢Js 0x00°.=
Clear®d 7% ©] Bit= A5 2= Clear®th.
Occurrence of SOCKET4 Interrupt

4 | S4_INT | SOCKET4°llA] Interrupt7} A A9 ‘’= At ojwf 2w
Interrupt 3= S4_IR1o] =™, S4_IR1°] Hostoll <2]3] 0x00° =
Clear® 7% o] Bitte A5 22 Clear® .
Occurrence of SOCKET3 Interrupt

3 S3_INT | SOCKET3°ll A Interrupt7} T3 A ‘1’2 HAAdrt, oo EHAgh
Interrupt JE = S3_IR1e] HEIE ™, S3_IR1°] Hostol] <3 0x00°o.=
Clear® 7% o] Bitte A5 22 Clear® .
Occurrence of SOCKET2 Interrupt

2 S2_INT
SOCKET2°1 4 Interrupt”} A& AL = AALC), olw WA
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Interrupt X = S2_IR1o HEd =™, S2_IR1°] Hostoll <2]3] 0x00° =
Clear2 7% o] Bite A5 S 2 Cleardt}.
Occurrence of SOCKET1 Interrupt

1 S1_INT | SOCKET1oll A Interrupt7} T3 A5 ‘1’2 HAAgrt, ojuf dAgh
Interrupt JE= S1_IR1o] HE =™, S1_IR19] Hostol] <3 0x00°o.%
Cleard 7§ o] Bit:e A5 22 Cleardlt}.
Occurrence of SOCKETO Interrupt

0 | SO_INT |SOCKETOOIAl Interrupt7} A% A9 ‘’= AF¥ct, oju HAg
Interrupt g E+= SO_IR1o] HEI =™, SO_IR1°] Hostol] <3 0x00°o.%
Cleard 7§ o] Bite A5 22 Cleardlt}.

IMR (Interrupt Mask Register) [R/W] [0x08004/0x004] [0x0000]

Host= <#l& W5300<] InterruptE 274 3ttl. IMRS] Interrupt mask bitE-2 IR Interrupt
bitsa Z+7F ti-&-H ™, RS ¥<]9] bit7} ‘’= A IMRS] dlE Bit7} ‘1’2 A E U
S 4%, Hostoll Al Interrupt”} Issue(‘/INT’ signal> Highol| 4] Low= Assert)¥ c}.

=
whop

IMRS] S bit7} ‘0’o® HAEATHA,

RS = bit7} “I’®E AALC g,

Hostoll Al Interrupt:= Issue(‘/INT’ pinc] HighS A& §4)¥ % Z+=

IMRO 15 14 13 12 11 10 9 8
0x08004 IPCF DPUR PPPT FMTU
0x004 0 0 0 0 0 0 0 0
IMR1 7 6 5 4 3 2 1 0
0x08005 S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT S1_INT SO_INT
0x005 0 0 0 0 0 0 0 0
IMR(15:8)/IMRO(7:0)
Bit | Symbol Description
15 IPCF IR(IPCF) Interrupt Mask
14 DPUR IR(DPUR) Interrupt Mask
13 PPPT IR(PPPT) Interrupt Mask
12 FMTU IR(FMTU) Interrupt Mask
11 Reserved
10 Reserved
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9 Reserved
8 Reserved
IMR(7:0)/IMR1(7:0)

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

SHAR (Source Hardware Address Register) [R/W] [0x08008/0x008] [00.00.00.00.00.00]

Source hardware address(MAC address)Z 41 4 glt},

Ex) SHAR = “00.08.DC.01.02.03”

SHAR(0x08008/0x008)
SHARO(0x08008/0x008) | SHAR1(0x08009/0x009)
0x00 0x08
SHAR2(0x0800A/0x00A)
SHAR2(0x0800A/0x00A) | SHAR3(0x0800B/0x00B)
0xDC 0x01
SHAR4(0x0800C/0x00C)
SHAR4(0x0800C/0x00C) | SHAR5(0x0800D/0x00D)
0x02 0x03

GAR (Gateway IP Address Register) [R/W] [0x08010/0x010] [00.00.00.00]

Gateway IP add

resss A4 3ttt

Ex) GAR = “192.168.0.1”

GAR(0x08010/0x010) GAR2(0x08012/0x012)
GARO(0x08010/0x010) | GAR1(0x08011/0x011) | GAR2(0x08012/0x012) | GAR3(0x08013/0x013)
192(0xCO) 168(0xA8) 0(0x00) 1(0x01)
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SUBR (Subnet Mask Register) [R/W] [0x08014/0x014] [00.00.00.00]

Subnet mask addressE 21 A st}

Ex) SUBR = “255.255.255.0”

SUBR(0x08014/0x014) SUBR2(0x08016/0x016)
SUBRO(0x08014/0x014) | SUBR1(0x08015/0x015) | SUBR2(0x08016/0x016) | SUBR3(0x08017/0x017)
255 (OxFF) 255 (OxFF) 255 (OxFF) 0 (0x00)

SIPR (Source IP Address Register) [R/W] [0x08018/0x018] [00.00.00.00]
Source IP address= A A&7, W5300 o] PPPoE-processE %3 AA%E Source IP

addressE & t}.

Ex) SIPR = “192.168.0.3”

SIPR(0x08018/0x018)

SIPR2(0x0801A/0x01A)

SIPRO(0x08018/0x018)

SIPR1(0x08019/0x019)

SIPR2(0x0801A/0x01A)

SIPR3(0x0801B/0x01B)

192(0xCO)

168(0xA8)

0(0x00)

3(0x03)

RTR (Retransmission Timeout-period Register) [R/W] [0x0801C/0x01C] [0x07DO0]
Retransmission timeout-period(Data A} A% A]7H)E A A3t} RTRE 7]H o] ©+9]+= 100us©]

i1, ResetA] 2000(0x07D0)°o.2 % 7]3}% o] 200ms2] Timeout-periodE Zt=t}.

Timeout-period = RTR X 0.1ms
RTR = (Timeout-period / 1ms) X 10

Ex) Timeout-period 400ms 2%, RTR = (400ms / 1ms) X 10 = 4000(0x0FAQ)

RTR(0x0801C/0x01C)

RTRO(0x0801C/0x01C)

RTR1(0x0801D/0x01D)

0xOF

0xAOQ

RCR (Retransmission Retry-Count Register) [R/W] [0x0801E/0x001E] [0x--08]
Retransmission count(Data | & 3])& A4S}l ‘RCR + 1’ 7I1¢] Retransmissiono] A}

st 7-§-, Timeout interrupt(Sn_IR2] ‘TO’ bit7} ‘1’2 A A)H ).

TCP F4121 49, Sn_IR(TIMEOUT)= “1’3} & A]ol] Sn_SSR2] Fto] ‘SOCK_CLOSED’= w7 Ht},

TCP E410] opd 7$-, Sn_IR(TIMEOUT) = “1°%+ #t},
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Ex) RCR = 0x0007

RCR(0x0801E/0x01E)

RCRO(0x0801E/0x01C) | RCR1(0x0801F/0x01F)

Reserved 0x07

W5300°] A1 €] TimeoutS RTRZ} RCRE Data A d%9] A7ty sl4-E AH
W53002] Timeoutol] thal] £ A3 HH,

ARP retransmission timeout®} TCP retransmission timeout 27}4 7} ) t}.

]
4r
%2,
iy

WA ARP(“RFC 826” %=, http://www.ietf.org/rfc.html) retransmission timeout 2r¥ B ™,
W5300 IP, UDP, TCPE o] &3 F41A el IP address® MAC addressE %71 ¢13l =
EO 2 ARP-requestE Egrh. o|uf Ariuke] ARP-response 4l 7]the]=tl, RTRS| A
A th7] AzZF EeF ARP-responsed] FAlo]l ¢low ) Timeouto] wWA3}il ARP-request=
Retransmission3tt}, o]} 72 212 ‘RCR + 1"RFF wHE35HA U},

‘RCR + 1’7§2] ARP-request retransmission©] dojufar, 19 o3k ARP-response’} {ltHH,
Final timeouto] A&} A] = a2, Sn_IR(TIMEOUT) = ‘1’ Ht},

ARP-request®] Final timeout(ARPro) %t thS-3F Zty,

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

TCP packet retransmission timeout= A BT W5300-> TCP packet (SYN, FIN, RST, DATA
packet)S #H<%3slar 1o th3 Acknowledgment(ACK)S RTR3} RCRel 93] A& thr] A
g 1T Al "k olu) o2 KE ACKZE $loW Timeouto] TAIERAL o] o] k.
WE TCP packets Retransmissiontth. o] ¢} 72 242 ‘RCR + 1’REE wHE3HA] Ho)
‘RCR + 1’702} TCP packet retransmission®] Lojitar, 1o thak ACK S=41o] ¢lthd, Final
timeouto] A &Al ¥ 31, Sn_IR(TIMEOUT) = ‘1’3 & A]o] Sn_SSR©] ‘SOCK_CLOSED”= 7
#t}. TCP packet retransmission®] Final timeout(TCPy) S T3} ).

M
TCPro=( X(RTRX2") + ((RCR-M) X RTRyax) ) X 0.1ms
N=0

N : Retransmission count, 0 <=N <=M
M : RTR X 2™ 5 65535 and 0 <= M <= RCRE "I=31=
RTRyax : RTR X 2"

B

2k

Ex) RTR = 2000(0x07D0), RCR = 8(0x0008) uf,
ARP1o = 2000 X 0.1ms X 9 = 1800ms = 1.8s
TCPo = (0x07D0 + OxOFAQ + 0x1F40 + 0x3E80 + 0x7D00 + 0xFAQO + 0xFAQO + OxFAQOQ + 0xFAQOQ) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s
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TMSR(TX Memory Size Register) [R/W] [0x08020/0x020] [08.08.08.08.08.08.08.08]

7} SOCKET9] Internal TX memory sizeE 1Kbytes TH9| = A4 strt,

Z} SOCKET2] TX memory size:= OKbyteoll 4] 64KbytestollA] o] 7}53}H, ResetA
8Kbytes= A A ¥}, 7} SOCKETS] TX memory size?] Z3HTMSsuw)S HF=A] 89] HiS=7} =
=& AdAshH, T3k TMSeyuwt 2+ SOCKET2] RX memory size9] ZF3H(RMSsym)e] 3ol
128Kbytes”} = =5 A7 gt}

TMSO1R(TX Memory Size of SOCKETO/1 Register) [R/W] [0x08020/0x020] [0x0808]
SOCKETO0¥} SOCKET19] Internal TX memory sizeS 4% -t}
Ex1) SOCKETO : 4KB, SOCKET1 : 16KB

TMS01R(0x08020/0x020)

TMSRO(0x08020/0x020) | TMSR1(0x08021/0x021)

4 (0x04) 16 (0x10)

TMS23R(TX Memory Size of SOCKET2/3 Register) [R/W] [0x08022/0x022] [0x0808]
SOCKET2¥} SOCKET39] Internal TX memory sizeS A% &t}
Ex2) SOCKET2 : 1KB, SOCKET3 : 20KB

TMS23R(0x08020/0x020)

TMSR2(0x08022/0x022) | TMSR3(0x08023/0x023)

1 (0x01) 20 (0x14)

TMS45R(TX Memory Size of SOCKET4/5 Register) [R/W] [0x08024/0x024] [0x0808]
SOCKET43} SOCKET59] Internal TX memory sizeS 2 4 3},
Ex3) SOCKET4 : OKB, SOCKETS5 : 7KB

TMS45R (0x08024/0x024)
TMSR4(0x08024/0x024) | TMSR5(0x08025/0x025)

0 (0x00) 7 (0x07)

TMS67R(TX Memory Size of SOCKET6/7 Register) [R/W] [0x08024/0x024] [0x0808]
SOCKET6¥} SOCKET79] Internal TX memory sizeS A% -t}
Ex4) SOCKET6 : 12KB, SOCKET7 : 12KB

TMS67R(0x08026/0x026)

TMSR6(0x08026/0x026) | TMSR7(0x08027/0x027)

12 (0x0C) 12 (0x0C)

A7) Ex1)-Ex4) oA, TMSsuw(TMSRO + TMSR1 + TMSR2 + TMSR3 + TMSR4 + TMSR5 + TMSR6 +
TMSR7)& 722, 89 w2 A= ATHT2 % 8 = 0).
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RMSR(RX Memory Size Register) [R/W] [0x08028/0x028] [08.08.08.08.08.08.08.08]

7} SOCKET9] Internal RX memory sizeE 1Kbytes T¢] = A A st}

Z} SOCKET2] RX memory size= OKbyteoll 4] 64Kbytest]ollA] o] 7}53}, ResetA
8Kbytes= A E T}, 2} SOCKETS] RMSsyyue TMSsumt ZF RMSsun2l ol 128KB7} H =& A
Aatofof g},

RMSO1R(RX Memory Size of SOCKETO0/1 Register) [R/W] [0x08028/0x028] [0x0808]
SOCKETO0¥} SOCKET19] Internal RX memory sizeS 4 A gk},
Ex5) SOCKETO : 17KB, SOCKET1 : 3KB

RMSO1R(0x08028/0x028)

RMSRO(0x08028/0x028) | RMSR1(0x08029/0x029)

17 (0x11) 3 (0x03)

RMS23R(RX Memory Size of SOCKET2/3 Register) [R/W] [0x0802A/0x02A] [0x0808]
SOCKET23} SOCKET3¢] Internal RX memory sizeZ 2 A 3c},
Ex6) SOCKET2 : 5KB, SOCKET3 : 16KB

RMS45R(RX Memory Size of SOCKET4/5 Register) [R/W] [0x0802C/0x02C] [0x0808]

RMS23R(0x0802A/0x02A)
RMSR2(0x0802A/0x02A) | RMSR3(0x0802B/0x02B)
5 (0x05) 16 (0x10)

SOCKET43} SOCKET59] Internal RX memory sizeS 2 % 3t}
Ex7) SOCKET4 : 3KB, SOCKETS5 : 4KB

RMS67R(TX Memory Size of SOCKET6/7 Register) [R/W] [0x0802E/0x02F] [0x0808]

RMS45R (0x0802C/0x02C)

RMSR4(0x0802C/0x02C)

RMSR5(0x0802D/0x02D)

3 (0x03)

4 (0x04)

SOCKET6¥} SOCKET79] Internal RX memory sizeS 4 A st}
Ex8) SOCKET6 : 4KB, SOCKET7 : 4KB

371 Ex1)~Ex8) 4], RMSsum(RMSRO + RMSR1 + RMSR2 + RMSR3 + RMSR4 + RMSR5 + RMSR6 +

RMSR7)S- 562 A AW AT 3 TMSsuw 9 RMSeund] &S 1280]t}.

RMS67R(0x0802E/0x02E)
RMSR6(0x0802E/0x02E) | RMSR7(0x0802F /0x02F)
4 (0x04) 4 (0x04)
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MTYPER(Memory Type Register) [R/W] [0x08030/0x030] [OxOOFF]

W53002] 128Kbytes data memory(Internal TX/RX memory)i= 8Kbytes2] Memory block 1671
2 FAE . MTYPERS 8KB2] Memory blockE©] TX memory@ AF-8= %] RX memory= A}
22X = A3}t 8KB memory blocke] Type> MTYPERS] z} Bit®= th-g-¥m =L gto] ‘1’
ol 7% TX memory, ‘0’21 7% RX memory=® AF&F T MTYPERE HF=A] 319 BitH-E TX

memory typeS. 2 A3, TX memory=2 A4 3}A] &2 UwA| Bite ‘0’2z AA3st),

MTYPERO 15 14 13 12 11 10 9 8
0x08030 MB15 MB14 MB13 MB12 MB11 MB10 MB9 MB8
0x030 0 0 0 0 0 0 0 0

MTYPER1 7 6 5 4 3 2 1 0
0x08031 MB7 MB6 MB5 MB4 MB3 MB2 MB1 MBO
0x031 1 1 1 1 1 1 1 1

MTYPER(15:8)/MTYPERO(7:0)

Bit | Symbol Description

15 MB15 16" Memory Block Type

14 MB14 15" Memory Block Type

13 MB13 14" Memory Block Type

12 MB12 13" Memory Block Type

11 MB11 12" Memory Block Type

10 MB10 11*" Memory Block Type

9 MB9 10"" Memory Block Type

8 MB8 9"  Memory Block Type

MTYPER(7:0)/MTYPER1(7:0)

Bit | Symbol Description
7 MB7 8™ Memory Block Type
6 MB6 7™ Memory Block Type
5 MB5 6™ Memory Block Type
4 MB4 5% Memory Block Type
3 MB3 4™ Memory Block Type
2 MB2 3% Memory Block Type
1 MB1 2" Memory Block Type
0 MBO 1**  Memory Block Type

EX1) TMSSUM = 72, RMSSUM =56
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72/8=9 o] 2 MBO*E MB87}7 TX Memory=® 7t}
MTYPER(0x08030/0x030)

MTYPERO(0x08030/0x030)

MTYPER1(0x08031/0x031)

0x01

OxFF

Ex2) TMSgym = 128, RMSgy = 0

MTYPER(0x08030/0x030)

MTYPERO(0x08030/0x030)

MTYPER1(0x08031/0x031)

OxFF

OxFF

EX3) TMSSUM = 0, RMSSUM =128

PATR (PPPoE Authentication Type Register) [R] [0x08032/0x032] [0x0000]

MTYPER(0x08030/0x030)

MTYPERO(0x08030/0x030)

MTYPER1(0x08031/0x031)

0x00

0x00

PPPOE server2te] Aol A & o€ Authentication methodS e s=t}.

W5300 27}#] 2] Authentication methodS *] < +c},

Ex) PATR = ‘CHAP’

PTIMER(PPP Link Control Protocol Request Timer Register)[R/W][0x08036/0x036][0x--28]

Value Authentication method
0xC023 PAP
0xC223 CHAP
PATR(0x08032/0x032)
PATRO(0x08032/0x032) PATR1(0x08033/0x033)
0xC2 0x23

Link control protocol(LCP) echo request®] <% TimerE A% 3c},

Value 12 ©F 25msol 3 @3k},

Ex) PTIMER = 200 (200 * 25ms = 5000ms = 5s)
PTIMER(0x08036/0x037)

PTIMERO(0x08036/0x036)

PTIMER1(0x08037/0x037)

Reserved

200 (0xC8)
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PMAGICR(PPP LCP Magic number Register)[R/W][0x08038/0x038][0x--00]
PPPOE server®} LCP negotiation ‘&<t AH&-3H7A] 2 4bytes “Magic number”= A8 Byte %t

S A A3, “How to use PPPOE in W5300” X2 Z%3}e}.

Ex) PMACICR = 0x01

PMAGICR(0x08036/0x037)

PMAGICRO(0x08038/0x038) | PMAGICR1(0x08039/0x039)

Reserved 0x01
Magic number = 0x01010101

PSIDR(PPPOE Session ID Register)[R][0x0803C/0x03C][0x0000]
W5300 e PPPoE-processE 53 253 PPPoE serverete] E2loAl A-g3lA] 2 PPP

session IDE &7t}

Ex) PSIDR = 0x0017

PSIDR(0x0803C/0x03C)

PSIDRO(0x0803C/0x03C) PSIDR1(0x0803D/0x03D)

0x00 0x17

PDHAR(PPPoE Destination Hardware Address Register)[R][0x08040/0x040]
[00.00.00.00.00.00]
W5300 2] PPPoE-processE &3l 253k PPPoE server?] Hardware addressS ¢},

Ex) PDHAR = 00.01.02.03.04.05

PDHAR (0x08040/0x040)

PDHARO(0x08040/0x040) PDHAR1(0x08041/0x041)

0x00 0x01

PDHAR2(0x08042/0x042)

PDHAR2(0x08042/0x042) | PDHAR3(0x08043/0x043)

0x02 0x03

PDHAR4(0x08044/0x044)

PDHAR4(0x08044/0x044) PDHAR5(0x08045/0x045)

0x04 0x05
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UIPR (Unreachable IP Address Register) [R] [0x08048/0x048] [00.00.00.00]

UPORTR (Unreachable Port Register) [R] [0x0804C/0x04C] [0x0000]

d# A %= Destination port numberZ UDP data 52 Al=d uw, W53002
ICMP(Destination port unreachable) packetS =418t 4= gt}

o] 79 IR(DPUR) = ‘1’0] ¥ a1, 4=21% ICMP packet2] Destinaton IP address®} Unreachable

port numbers= 77t UIPR®} UPORTRS &3l & <+ SUth.

Ex1) UIPR = 192.168.0.11
UIPR(0x08048/0x048) UIPR2(0x0804A/0x04A)

UIPRO(0x08048/0x048) | UIPR1(0x08049/0x049) | UIPR2(0x0804A/0x04A) | UIPR3(0x0804B/0x04B)
192 (0xCO) 168 (0xA8) 0 (0x00) 11 (0x0B)

Ex2) UPORTR = 5000(0x1388)

UPORTR(0x0804C/0x04C)

UPORTRO(0x0804C/0x04C) UPORTR1(0x0804D/0x04D)

0x13 0x18

FMTUR (Fragment MTU Register) [R] [0x0804E/0x04E] [0x0000]

MTU7} A2 & At} S48 A= 79 W5300-2 ICMP(Fragment MTU) packetS 4=

28 4 QT o] A5 IR(FMTU)=*1’¢] =u], S=A4l% ICMP packet®] Destination IP address<}

Fragment MTUZL> 717} UIPR¥} FMTURS &3l & 4 It} Fragment MTUZE 2A S Aoy
s

U
I EAS A% AR F$, I FMTUR 32 3l 41 SOCKETS] Sn_MSSRel| A3 3
A

Ex) FMTUR = 512(0x200)

FMTUR(0x0804E/0x04E)

FMTURO(Ox0804E /0x04E) FMTUR1 (0x0804F /0x04F)
0x02 0x00

Pn_BRDYR (PIN "BRDYn" Configure Register) [R/W] [0x08060+4n/0x060+4n] [0x--00]
SOCKET<2] TX/RX memory “38lE Monitoringd}i= PIN "BRDYn"S 47 gtc},

Pn_BRDYR2] Aol wz}, SOCKET2] TX memory2] Free buffer size”} Pn_BDPTHRol 7%
Buffer depth®.t} AU & 79, £& RX memory2] Received buffer size7} Pn_BDPTHRE.
tt ZAY Z 7 $-] PIN"BRDYN"S signal¥ t}.
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Pn_BRDYRO
0x08060 + 4n
0x060 + 4n
Pn_BRDYR1
0x08061
0x061

15 14 13 12 11 10 9 8
0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
PEN PMT PPL = = SN2 SN1 SNO
0 0 1 0 0 0 0 0

Pn_BRDYR(7:0)/Pn_BRDYR1(7:0)

Bit | Symbol Description
PIN “BRDYn” Enable
0 : Disable BRDYn
7 PEN 1 : Enable BRDYn
PIN “BRDYn”3 Ap&atarat & 49 ‘1’2 AA7
PIN Memory Type
0 : RX memory
6 PMT 1 : TX memory
Monitoring3t SOCKET2] MemoryS A7 3hc},
PIN Polarity
0 : Low sensitive
5 - 1 : High sensitive
TX/RX memory2] Free/Received buffer size”’} Pn_DPTHRE.T} AL =
7%, Hostoll 7l Signal = PIN “BRDYn”2] Logic level2 A7 &Ht},
4 Reserved
3 Reserved
SOCKET Number
2 SN2
PIN “BRDYn” 2.2 Monitoringg SOCKET NumberE 1% 3tc},
SN2 SN1  SNO SN2 = SN1  SNO
| M 7 1 1 1 3 0 1 1
6 1 1 0 2 0 1 0
0 — 5 1 0 1 1 0 0 1
4 1 0 0 0 0 0 0
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PO_BRDYR (PIN "BRDYOQ" Configure Register) [R/W] [0x08060/0x060] [0x--00]
PIN "BRDY0"S A A &I},

P1_BRDYR (PIN "BRDY1" Configure Register) [R/W] [0x08064/0x064] [0x--00]
PIN "BRDY1"& A A &I},

P2_BRDYR (PIN "BRDY2" Configure Register) [R/W] [0x08068/0x068] [0x--00]
PIN "BRDY2"S 414 gt}

P3_BRDYR (PIN "BRDY3" Configure Register) [R/W] [0x0806C/0x06C] [0x--00]
PIN "BRDY3"S 414 gt}

Pn_BDPTHR (PIN "BRDYn" Buffer Depth Register) [R/W] [0x08062/0x062] [0OxUUUU]

PIN "BRDYn"¢] Buffer depthE A3t} TX memoryS Monitoringet 7-9-, Sn_TX_FSRO]
Pn_DPTHRE.Y} AU & 7% PIN "BRDYn" signal¥lt}. RX memoryE Monitoringd 74 -%-,
Sn_RX_RSR¢] Pn_DPTHRE.T} #AY & 7 PIN "BRDYn" signal¥lt}. Pn_BDPTHR-
TMSRO 1} RMSRell €] A4 %l SOCKETS] TX/RX memory &9 A7 & Z¥3ste HAHT 4=
gt

PO_BDPTHR (PIN "BRDYO" Buffer Depth Register) [R/W] [0x08062/0x062] [0xUUUU]
PIN "BRDY0"¢] Buffer depth=S A7 gt}

P1_BDPTHR (PIN "BRDY1" Buffer Depth Register) [R/W] [0x08066/0x066] [0xUUUU]
PIN "BRDY1"¢] Buffer depth=S A7t}

P2_BDPTHR (PIN "BRDY2" Buffer Depth Register) [R/W] [0x0806A/0x06A] [0xUUUU]
PIN "BRDY2"¢] Buffer depth=S A7 it}

P3_BDPTHR (PIN "BRDY3" Buffer Depth Register) [R/W] [0x0806E/0x06E] [0xUUUU]
PIN "BRDY3"¢] Buffer depth=S A7 gt}

Ex) PIN "BRDY3"=Z SOCKET5¢] TX memory Free size”} 2048 ©]’%1#|E& High sensitive=
Monitoring & 73-%-,
P3_BRDYR = 0x00E5

P3_BRDYR(0x0806C/0x06C)

P3_BRDYRO0(0x0806C/0x06C) | P3_BRDYR1(0x0806D/0x06D)

Reserved OxE5
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P3_BDPTHR = 2048(0x0800)

P3_BDPTHR(0x0806E/0x06E)

P3_BDPTHRO(0x0806E/0x06E) | P3_BDPTHR1(0x0806F/0x06F)
0x08 0x00

U3 SOCKETnS] RX memoryE Monitoringst @ 2] PIN ‘BRDYRn’2] Signal ¥ 3s}lE HojFt),

veew LU L -UU U -0 i i iy

Sn_RX_RSR 0x0800 K :0x1000 < 0x1200 6 0x0800

Sn_PDPTHR X 0x1000

Q—Assert Timge———»
i b.

BRDYn
(Active High)

a. Sn_RX_RSR > Sn_BDPTHR 7}~

b. 1 NIC_CLK %, PIN ‘BRDYn’ High Assert

c. Host2] RX memory Read®l] 2]3l] Sn_RX_RSR7} Z+4~, Sn_RX_RSR < Sn_BDPTHR 7]
d. 1 NIC_CLK 3, PIN ‘BRDYn’ Low De-assert

Assert Time : BRDYRn¢] Active Time. 324 80ns ©]4F Sn_RX_RSR > Sn_BDPTHRS! =< £-#].

Fig 4. ‘BRDYn’ Timing

IDR (Identification Register) [R] [0xO80FE/0xOFF] [0x5300]
W5300°] ID #t< &9 +=oh

IDR(0Ox080FE/OxOFE)

IDRO(0x080FE/0xOFE) IDR1(0x080FF /0xOFF)

0x53 0x00
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4.4 SOCKET Registers

Sn_MR (SOCKETn Mode Register) [R/W] [0x08200+0x40n/0x200+0x40n] [0x0000]
SOCKETNn<] Protocol typeo]t} Optiong A 3lc},

Sn_MRO 15 14 13 12 11 10 9 8
0x08200 + 0x40n - - - - - - - ALIGN
0x200 + 0x40n 0 0 0 0 0 0 0 0

Sn_MR1 7 6 5 4 3 2 1 0
0x08201 + 0x40n | MULTI - ND/MC - P3 P2 P1 PO
0x201 + 0x40n 0 0 1 0 0 0 0 0

Sn_MR(15:8)/Sn_MRO(7:0)

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH

Bit | Symbol Description
15 - Reserved

14 - Reserved

13 - Reserved

12 - Reserved

11 - Reserved

10 - Reserved

9 = Reserved

Alignment

0 : No use alignment
1 : Use alignment

8 ALIGN
o] Bit:¥ TCP(P3-PO: “0001”)¥ wjvwt & &}lct.

TCP E2lol slojd, =E =4 Data®l =717} #H<=(Even)d w ‘’= A
g3pH, ] 4241 Datar}t} #i= PACKET-INFO(Data size)Z #|713}o], Data

T2 AeS FAAZ 4= 9tk “5.2.1.1 TCP SERVER” %,

Sn_MR(7:0)/Sn_MR1(7:0)

Bit | Symbol Description

Multicasting

0 : Disable multicasting
7 MULTI
1 : Enable multicastting
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o] Bit:= UDP(P3~03: “0010”)Y 7 $-olvt §&3}c}.
MulticastingS- 913}, Sn_CR] “OPEN” command ©] %l Multicast-group®]
IP address$} Port numberE Sn_DIPR¥} Sn_DPORTRel 7}z A7 ghct,
MAC Filter
0 : Disable MAC filter
1 : Enable MAC filter
6 M ©] Bit= MACRAW(P3-P0: “0100”)¥ 9ol vt =& 3}ct.
‘“v2 A" 9, W53002 Broadcasting packeto] ) Aalo Al A EE =
Packet?FS =4l }71] Hoh 0oz ddE 4%, W5300-> Ethernet 2]
R E Packets SAlEHAl AT}, Hybrid TCP/IP stacks &8tz sl 7
-, Host®] <=4l OverheadES 7ZHAA1717] 93l o] Bits ‘1’2 dAS A&
Agg
Use No Delayed ACK
0 : Disable no delayed ACK option
1 : Enable no delayed ACK option
o] Bit: TCP(P3~PO : “0001”) wjvt & 3}c}.
‘= AAE A9, ACK packet2 oo = H-E] DATA packetsS <+4l%h
wiulcl A1 ACK packetsS HEstc). o] Bite TCPY A4S 28l
1R AAste AS AT
‘0oz HdAHE A9, ACK packet> “JtHhe] DATA packet G2l “g#¢l
5 ND/MC | o] RTRell A E A3t o] 5 HEH
Multicast
0 : using IGMP version 2
1 : using IGMP version 1
o] BitT MULTI=*1’ ©]az, UDP(P3~P0 : “0010”)¥ uwj®t f&3}c}.
Multicast-group®ll Join/Leave/Report2} 72 IGMP messageE 53
IGMP versions 47 g},
4 Reserved
Protocol
7} SOCKETH = A}-8-3F E41 Protocol(TCP, UDP, IP RAW, MAC RAW)S A4
3 P &} 711}, PPPOE serverote] ¢1-g o] A}-&3 PPPoE SOCKETS A3t
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Symbol P3 P2 P1 PO Meaning
5 Py Sn_MR_CLOSE 0 0 0 0 Closed
Sn_MR_TCP 0 0 0 1 TCP
Sn_MR_UDP 0 0 1 0 ubP
Sn_MR_IPRAW 0 0 1 1 IP RAW
1 P1 SO_MR_MACRAW 0 1 0 0 MAC RAW
SO_MR_PPPoE 0 1 0 1
0 PO SO_MR_MACRAW<S} SO_MR_PPPoE+= 2 2] SOCKETOO| A Tt &5 3}tt.
SO_MR_PPPoE= PPPoE server connection/terminations 913l dA]H o=
AFEEE o 4 T T2 ProtocolZ E-8E 4 9t

Sn_CR (SOCKETn Command Register) [R/W] [0x08202+0x40n/0x202+0x40n] [0x--00]
SOCKETnol t3&+ Open, Close, Connect, Listen, Send, Recve} Z2 CommandZE A 7 ht},
W5300¢] I CommandE <IAI3HAl =™ Sn_CRS A5 o= Cleardtl. Sn_CRo] 0x00° =
Clear¥ At} &dAgt:, sld Commandi= 3 & ¢ < o1, Commande] &=+ Sn_IR

o]u} Sn_SSR 52 %3 Check¥ 4= <l

Sn_CR(0x08202+0x40n/0x202+0x40n)

Sn_CR0(0x08202+0x40n/0x202+0x40n) | Sn_CR1(0x08203+0x40n/0x203+0x40n)

Reserved Command

Sn_CR(7:0)/Sn_CR1(7:0)

Value | Command

Description

0x01 OPEN

SOCKETnS %7]3}slal, Sn_MR(P3:P0)l A A3t Protocolel] u}zh
Opendltt,
22 Sn_MR(P3:P0)°ll u}2 Sn_SSR #te] wislolt},

Sn_MR(P3:P0) Sn_SSR
Sn_MR_CLOSE
Sn_MR_TCP SOCK_INIT
Sn_MR_UDP SOCK_UDP
Sn_MR_IPRAW SOCK_IPRAW
SO_MR_MACRAW | SOCK_MACRAW
SO_MR_PPPoE SOCK_PPPOE
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TCP mode(Sn_MR(P3:P0)=Sn_MR_TCP)¥ uj%t & 3}c}.
SOCKETnS “TCP SERVER”Z & 2tA|ZIt}, o] 22> 9l “TCP CLIENT”
©] Connect-request(SYN packet)2 7|the] 7] #13ll Sn_SSRS SOCK_INIT
o] ] SOCK_LISTENCS. & W7 A 71t}
Sn_SSR = SOCK_LISTEN®]aL “TCP CLIENT”2] Connect-requestE &4
0x02 | LISTEN

o7 AYFPE A9, Sn_IR(0)=1"%E =1L Sn_SSR-S SOCK_ ESTABLISHED
2 W7 Hh, Connect-request A 2]E Aol glS 79-(SYN/ACK A5 A
7)), TCPro7} A 82 (Sn_IR(3)= “1’), Sn_SSRS SOCK_CLOSED® W7
=

cf> “TCP CLIENT”2] TCP connect-request port number”7} &3} &
S 79, W5300> RST packets 73}, Sn_SSR W7 = #] &1,

0x04 | CONNECT

TCP moded uwj®vt f&3}ct.

SOCKETNS “TCP CLIENT”® % 2FA| 71T},
o] 7S Sn_DIPR®} Sn_DPORTRZ A A% “TCP SERVER”] Al Connect-
request(SYN packet)Z #%3hc},

7(—5] _Or_)}

Connect-request’} d &3S 74-5-(SYN/ACK packets 413
Sn_IR(0)=*1’% ¥ 31 Sn_SSRE SOCK_ESTABLISHED® ™7 ¥},

Connect-request’} A §S 9= 37k 7F Atk

o

- ARP-processZ =3| Destination hardware addressZ A %3}
ARPo7} A3 (Sn_IR(3)=*1")3F 7 $-
- SYN/ACK packetE 41 H3}l3L TCPo7F ZA(Sn_IR(3)= “17)3F 4%
- SYN/ACK packet ™Al RST packetS A3l 7%,
o]#1 7%- Sn_SSR& SOCK_CLOSED= W7 ).

2

0x08 DISCON

TCP moded wi®t & 3tc}.

“TCP SERVER”$} “TCP CLIENT”¢ gglo] &34 LEHH oA

Disconnect-request(FIN packet)E 7% %3} 7 L} (Active close), Aol

i)

=

A

)

H-E] Disconnect-request(FIN packet)2 4=2131S uj(Passive close), FIN

packetg 7<% 3t} (Disconnect-process).

Disconnect-request”} A& 3 THH (FIN/ACK packetS FA13S 749,
Sn_SSR2 SOCK_CLOSED= W 7 ¥},
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Disconnect-request”} A 3f|githH,  TCPo7}
Sn_SSR- SOCK_CLOSED= 7 €l t}.

mﬂ‘.

FA(Sn_IR(3)= “1)8h

cf> DISCON thXl CLOSEE A}-&3 74-9-, Disconnect-process(disconnect-
request A%)glol, ©x Sn_SSRTF SOCK_CLOSEDZ W7 F v}, 18
B2 F Ao 2 HE RST packets =418 7Z$-, %71 Sn_SSR&

SOCK_CLOSED= ' 7 ¥t}

SOCKETn<S closedtty.

0x10 | CLOSE
Sn_SSR-& SOCK_CLOSED® %17 it}
’Foivell Al Sn_TX_WRSRC. 2 47d¥ =79 Datag Z%53tr).
TCPY} UDP mode®l 4], Sn_TX_WRSR®] Maximum segment size(MSS)}.t}
ZF 79 W53002 AEOo R Data® MSS @R urar, upFeixl
Data(DATA packet)2 A<%3lA @t}h. 121} IPRAWL MACRAW Modeell
M o9 2 7% AYHA il Host7} % DataZ 275 MSS
G2 vro]l dEsjof gk
SENDell digh 27} k5%l 4% Sn_IR (SENDOK)=‘1’= ¥t}
Host:= Sn_IR(SENDOK)=‘1"E &<l % 1t} Dataoll ulgk SEND
commandE WE I Ut}

0x20 SEND

SENDol| <]l DATA packetE “Jdliol Al d3Ho= AFs A
o 25 E] DATA/ACK packetS =413k 7-9-) Sn_TX_FSRS 71 DATA

ERIIR $-(DATA/ACK packet2 =41
a4 PSS A$), TCProZ/t AGSN_IRB)=  “1°)8kaL  Sn_SSRE
SOCK_CLOSED® "7t}

cf> SEND ©]dol, Host= A%< DataE Sn_TX_FIFORS 53 SOCKETn
9] Internal TX memoryZ copyd}il, Data sizeE Sn_TX_WRSRel| 7 3|
of gtt.

0x21 | SEND_MAC

UDP(Sn_MR(P3:P0)=Sn_MR_UDP)Ur IPRAW((SNn_MR(P3:P0)=Sn_MR_IPRAW)
moded wjwt f-g 3}t

7] 8522 SENDS} ).
SENDE A5 2.2 ARP-processE %3 Destination hardware addressZ

d& T patas k= WA, SEND_MACS Host7} 473k Sn_DHAR
< Destination hardware address® 3&}o] Data® #%3lc}. SEND_MAC
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$ Hardware addressE ©]n] 231 ¢)+ Destination©. 2 UDPL} IPRAW

datas 53 uf EZ a3k ARP-processE $lol Network traffics 7t

doigel TCP 34 S Checkdl”] 1@l KEEP ALIVE(KA) packet<
&

SEND_KEEP> Sn_KPALVTR =0 ¢ wivt ==2}3}H, Sn_KPALVTR >0 & 7
& BTl Sn_KPALVTR > 0 21 7%, Sn_KPALVTRe] A4 A7t F

Data &4lo] 1S o A5 o

A Hbol Al KA packets A %3kc).
0x22 | SEND_KEEP ]
KA packetS Al ¥4 o2 %i%—%‘?}‘?i(KA/ACK packetS “Jdl o2 HE
FA1gtE), Sn_SSRS SOCK_ESTABLISHEDS A& A gkc}. A5 &
AS-(daige] ol H&ES T IAAY, KA/ACKE AF3HA &S o)
= TCPro7b A (Sn_IR(3)= “17)3}3L Sn_SSRS SOCK_CLOSEDZ %17 ¥
=5
cf> KA packet> < olF 3H o9 Data FAlo)L} 41 o] 4
A%Ed 4 k.
Host7} SOCKETne] <=4l DATA packets Al 3S-S <&t}
0x40 RECV

cf> RECV ©]Zlof, Hosti= SOCKETn<] Internal RX memoryol 4] F=Al
DATA packetZ Sn_RX_FIFORS- 53l Host memory®= Copy3lok gt},

ol commandE&

SOCKETO0®] 3L SO_MR(P3:P0)=SO_MR_PPPoEY it f+ & 3}rt.

“How to use PPPOE”E *+==3}e}.

PPPoE discovery packet %<& *]%+S. = PPPoE connections *| %%k

0x23 PCON

=
0x24 | PDISCON | PPPOE connections &5 gHC},
0x25 PCR 7} Phase©] 4], REQ messageS 7% 3ht}h
0x26 PCN 2} Phase©] 4, NAK messageS %<3t}
0x27 PCJ 7} Phase°ll /] REJECT messageS H53Hc}.,

Sn_IMR (SOCKETn Interrupt Mask Register)[R/W] [0x08204+0x40n/0x204+0x40n] [0x--FF]
Host= el SOCKETNn9] InterruptE A 3k,

Sn_IMR2] Interrupt mask bitE-> Sn_IR9] Interrupt bitEz} z+7} EH% . d9e] SOCKET
interrupt7} WASFIL Sn_IMRS] 1 bit7} ‘’E AAGH U AF- Sn_IRe dl§ Bit7} ‘1=
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A=), Sn_IMRZF Sn_IRe] ¥9] bit7} =5 ‘1A wl IR(n)=‘1"Hc}. oju] IMR(n)=‘1’o]&}=
Hostoll 7l Interrupt”} Issue(‘/INT’ signal low assert)¥ t}.
Sn_IMRO 15 14 13 12 11 10 9 8

0x08204 + 0x40n

0x204 + 0x40n 0 0 0 0 0 0 0 0

Sn_IMR1 7 6 5 4 3 2 1 0

0x08205 + 0x40n PRECV PFAIL PNEXT | SENDOK | TIMEOUT RECV DISCON CON

0x205 + 0x40n 1 1 1 1 1 1 1 1

Sn_IMR(15:8)/Sn_IMRO(7:0) : All Reserved

Sn_IMR(7:0)/Sn_IMR1(7:0)

Bit | Symbol Description
Sn_IR(PRECYV) Interrupt Mask

7 PRECV _
SOCKET=0 ©]3L SO_MR(P3:P0)=SO_MR_PPPoEY ujvt & 3}c},
Sn_IR(PFAIL) Interrupt Mask

6 PFAIL .
SOCKET=0 ©]3L SO_MR(P3:P0)=SO_MR_PPPoEY ujv} -3 3}c},
Sn_IR(PNEXT) Interrupt Mask

5 PNEXT .
SOCKET=0 ©]3. SO_MR(P3:P0)=SO_MR_PPPoE¥ uwjwt & 3}c}.

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_IR (SOCKETNn Interrupt Register) [R/W] [0x08206+0x40n/0x206+0x40n] [0x--00]
Sn_IR> Hostol 7l Establishment, Termination, Receiving data, Timeout¥} 72 SOCKETn<]
Interrupt EF& ¢ T7] 913 Registero|tt.

2]l Interrupt’} 2ASEAL Sn_IMR] 3 Mask bito] ‘1’91 749~ Sn_IR2] L Interrupt bit
7F ‘7o) H,

‘=2 A% Sn_IRY| BitE Clearsl”| #lallA= 1 BitE ‘1’2 Host-Writestt}. Sn_IRS] X
£ Bito] ‘0’22 Clear2 W], IR(n)S A5S =2 Cleardt}.
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Sn_IRO 15 14 13 12 11 10 9 8

0x08206 + 0x40n

0x206 + 0x40n 0 0 0 0 0 0 0 0

Sn_IR1 7 6 5 4 3 2 1 0

0x08207 + 0x40n PRECV PFAIL PNEXT | SENDOK | TIMEOUT RECV DISCON CON

0x207 + 0x40n 0 0 0 0 0 0 0 0

Sn_IR(15:8)/Sn_IR0(7:0) : All Reserved

Sn_IR(7:0)/Sn_IR1(7:0)

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH

Bit | Symbol Description
PPP Receive Interrupt

7 PRECV
A Q934 k= Option datas F=A18181S 49 A4
PPP Fail Interrupt

6 PFAIL i
PAP authentication®o] 2 ujgl& 49 A4
PPP Next Phase Interrupt

5 PNEXT )
PPPOE connection #2344 Phase ¥ 7 A] AA
SEND OK Interrupt

4 SENDOK
SEND command’} 5= %S 49 44
TIMEOUT Interrupt

3 | TIMEOUT
ARProt TCPro7} A SlS 4 A7
Receive Interrupt

2 RECV N
Atk o 2 2 E] DATA packetS =A1E wf wit} A4
Disconnect Interrupt

1 DISCON
Ao 2 KE FIN packeto]t} FIN/ACK Packets 44181918 74 A4
Connect Interrupt

0 CON
opdate] R0l JEHOR o RARE A9 AA

Sn_SSR (SOCKETn SOCKET Status Register) [R] [0x08208+0x40n/0x208+0x40n] [0x--00]
SOCKETNn¢] SOCKET statusZ 2He]t}l. SOCKET status:= Sn_CR¢] Commandi}, Packet %=

Aol ols) wdEd 5 3l

Sn_SSR(0x08208+0x40n/0x208+0x40n)

Sn_SSR0O(0x08208+0x40n/0x208+0x40n) | Sn_SSR1(0x08209+0x40n/0x209+0x40n)

Reserved Socket stauts
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Sn_SSR(15:8)/Sn_IR0(7:0) : All Reserved

Sn_SSR(7:0)/Sn_SSR1(7:0)

Value Symbol

Description

0x00 | SOCK_CLOSED

SOCKETn2] Resource”} Release® AFH.

DISCON, CLOSE command”} 53] % A1} ARPqo, TCP1o7F HAY 31
= 7 ol gkl BAgle] doldt

o] Aejol &= 22 OPEN commandyt <=3 7153},

0x13 | SOCK_INIT

SOCKETn©] TCP mode® Open¥ ‘.

Sn_MR(P3:P0)=Sn_MR_TCP®] i, OPEN command”} 53] % %<
o] Ho]%¥ v, TCP connection establishment®] Z7]¢hAlolt},
“TCP SERVER” % & 2+& 749 LISTEN, “TCP CLIENT” 2 &&#&
7%~ CONNECT command”} <=3 7} 3}t}.

0x14 | SOCK_LISTEN

SOCKETno] “TCP SERVER”Z F2}sl™, “TCP CLIENT”<]

connection-request(SYN packet)Z 7]t}e]= AHH.

LISTEN command”} =35 1S w] o] =,
SOCK_LISTENO A “TCP  CLIENT”2]  Connect-request(SYN
packet) A& Z A¥3PS 7-$ SOCK_ESTABLISHEDZ Ho]#
ok AdAS B9 TCProZb A (Sn_IR(TIMEOUT)=1")3} L
SOCK_CLOSEDE 7 o] ¥l t},

0x17 | SOCK_ESTABLISHED

TCP connection©] established 7 El.

SOCK_LISTEN®| A1 “TCP CLIENT”2] SYN packet x&]& 453l
S 791} CONNECT commando] $3lo] A& @S Z-$ ol
Ht}, o] Abejol X DATA packet %4=4lo] 7}Fsdlt}k. = SEND

1} RECV commandS 3t <= 9it}.

0x1C | SOCK_CLOSE_WAIT

At 2 5-E Disconnect-request(FIN packet)E <413t

o

Fe .

TCP connection®] €+7%13] Disconnect® # o] o} Half close
Jejo] =2 DATA packet %5=419] 7538},

TCP connections $+-#3] Disconnect 3}7] ¢]3j4 DISCON
command& 33k}, A F T3] SOCKETS Closedtr]

&b CLOSE commandZ <=3 3ht},
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0x22 | SOCK_UDP

SOCKETn©] UDP mode® Open¥ “JH).

Sn_MR(P3:P0)=Sn_MR_UDP©] 3L, OPEN command”’} <3 = %=
u] o] ™, TCP mode SOCKET¥} 72 Connection-process$l

o] DATA packetS 24 &5 4 Sl

0x32 | SOCK_IPRAW

SOCKETn©] IPRAW modeZ Open¥ “JH.

Sn_MR(P3:P0)=Sn_MR_IPRAW©°] 31, OPEN command”} 53] = %}
S ] Aol¥ v, UDP mode SOCKET*] % Connection-process i

o] IP packets packets A4 &4l & 4 Qlrh.

0x42 | SOCK_MACRAW

SOCKET0®] MACRAW mode= Open¥ I H.

SO_MR(P3:P0)=S0_MR_MACRAW®] 3, SO_CR=OPEN < w] o]
¥, UDP mode SOCKETA = Connection-process$lo] MAC

packet(Ethernet frame)S 24 %541 & 4 ok

0x5F | SOCK_PPPoE

SOCKET0©] PPPoE mode® Opend “}Ej

SO_MR(P3:P0)=S0_MR_PPPOE®| 1, SO_CR=OPEN <! w #o]x]
| PPPoE connectionoll Al I A& o2 AL-&H ]},

“How to use PPPOE in W5300”S %,

o}l 2] SOCKET status< Sn_SSRS] Zlo] 7oA #z= 4= Q1= temporary StatusE o] t}.

0x15 | SOCK_SYNSENT

SE
“TCP SERVER”°l Al Connect-request(SYN packet)S %3+ A+
Ef.

o] Status™= CONNECT commandol] <& SOCK_INIT]A
SOCK_ESTABLISEHD = ©] H o]}t Ao A rebtt},

o] StatusollA] “TCP SEVER”ZY-E] Connect-accept(SYN/ACK
packet)S 5218 9 A% 0= SOCK_ESTABLISHEDZ 7 o]
T}, “TCP SEVER” ZY-E] TCPro 24 (Sn_IR(TIMEOUT)=1") ©] A
7}A) SYN/ACK packets 41814 &3k 7d-9- SOCK_CLOSED=
ol ghty,

0x16 | SOCK_SYNRECV

“TCP CLIENT”ZX-E Connect-request(SYN packet)E <413}
.

W5300¢] Connect-requeste] 3+ SH o2 Connect-accept
(SYN/ACK packet)S “TCP CLIENT”oA] A& o2 ZHE53sA
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749 A5 o2 SOCK_ESTABLISHEDZ #o]gtt}, ol A
5 A9 TCPro7t  FA(Sn_IR(TIMEOUT)=*1")a} 3L
SOCK_CLOSEDE A o] ¥t}

1)

£ o

o

0x18 | SOCK_FIN_WAIT SOCKETn©] Closing® &= 4 H
. . . ) .
OX1B | SOCK_TIME_WAIT Active closel} Passive close*|, Disconnect-processol| A #zk#
t}. Disconnect-process I o] AFH oz A7 EHAY, TCP
OX1D | SOCK_LAST_ACK | -1 st (sn_IR(TIMEOUT)=*1")5® SOCK_CLOSED= #lo]€lt}.
0x01 | SOCK_ARP Destination hardware addressE 2%t”7| $]3l ARP-requestE A

+ SOCK_UDPY} SOCK_IPRAW®I 4] SEND commandZ
F3 g 49 #ZE A, SOCK_INITl A CONNECT command
S F8st 49 #FEF = Statusolt). Destination o = 4-E
Hardware addressS A 34 o2 dL& 79 (ARP-responseS =
A1gk 7d-%-), SOCK_UDP, SOCK_IPRAW, SOCK_SYNSENTZ Z}Z}
Hdoldtt, AT 4§ ARPro7F A (Sn_IR(TIMEOUT)=1")3}
i, UDPY} IPRAW mode¥ 7d-¢- ] Status! SOCK_UDPLt
SOCK_IPRAW=Z. I &Eo} 7}, TCPSl 7d-% SOCK_CLOSED=Z =
o] ¥t}

cf> SOCK_UDPY} SOCK_IPRAW® A, o] SEND commandel U
3 Sn_DIPR®} & A} SEND command®] Sn_DIPRe] & 7 -$-ol
Tk ARP-process’} ‘&%}gtth. Sn_DIPRO] & 79 ARP-
process §lo] o] Aol # 53 Destination hardware addressE
o= ARE-gh

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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SEND

SOCK_IPRAW

SEND -
{when Sn_MR=Sn_MR_IPRAW)

RECV

SOCK_UDP

SEND/RECV
OPEN LOSE
CLOSE
SOCK_CLOSED SOCK_MACRAW
(START/END) (when S0_MR=S0_MR_MACRAW)
OPEN

SOCK_INIT

LISTEN

NNECT /
CONNEC ARPro/
SOCK_LISTEN ( sock| arp |
Receive ﬂYN packet
[ SOCK_SINSENT |
\
R T —
( socK_SyNRECY TCP p

% %
Temea_ { SOCK_ESTABLISHED
END/REC

(when Sn_MR=Sn_MR_TCP) /

[ SOCK \AST_ACK |

DISCON
(Passive Close)

Fig 5. SOCKETn Status Transition

Sn_PORTR(SOCKETn Source Port Register)[R/W][0x0820A+0x40n/0x20A+0x40A] [0x0000]

Source port numberZ A% gk},
SOCKETnS TCPU} UDP mode® Al-&3ah ujjwt
OPEN Command ©] & o] ®r=A] A A 3skr},

Ex) Sn_PORTR = 5000(0x1388)

a3, 1 2 moded = FA T},

Sn_PORTR(0x0820A+0x40n/0x20A+0x40n)

Sn_PORTRO(0x0820A+0x40n/0x20A+0x40n)

Sn_PORTR1(0x0820B+0x40n/0x20B+0x40n)

0x13

0x88
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Sn_DHAR (SOCKETn Destination Hardware Address Register) [R/W]
[0x0820C+0x40n/0x20C+0x40n] [FF.FF.FF.FF.FF.FF]
SOCKETn®] Destination hardware address& A7d3}Au A7d¥ ). H3 SOCKET0®] PPPoE

mode® A}&-E 79 SO_DHARE o|n] &1 ¢l PPPoE server hardware address= A A 3t}

UDPL} IPRAW modeol|~] SEND_MAC commandE A}M83 7§ SOCKETne| Destination
hardware addressE 4173t} =3k TCP, UDP, IPRAW modeolA] Sn_DHAR-> CONNECT.}
SEND command®ll €]t ARP-processE &3l €53+ Destination hardware address= ‘274 %
t}. Hosti= CONNECTY SEND command 45 ©]% Sn_DHARS ‘53l Destination hardware
address& & = St

PPPoE mode°l| ], W53002] PPPoE-processE ©]-83 79 PPPoE server hardware address=
o2 A daE gl sAYF W53009] PPPoE-processE  ©]8-3}4] %3kl MACRAW
mode= PPPoE-processE A3 T-&sto] Aglgt 452 A2}k, PPPoE packets %413}
71 flalE=, AH F+d3sE PPPoE-processE &3l & 53t PPPoE server hardware address,
PPPoE server IP address, PPP session IDE A*3}3 MR(PPPOE)E ‘1’2 HIZ=A] A A3l
SO_DHAR:E o]H] &al 3l PPPoE server hardware addressS %27 3}™, OPEN command ©]
el d7dst}, SO_DHARS- ‘&3l A7d % PPPoE server hardware addressi= OPEN command
o] % PDHAR®] whed ¥t

214 ¥ PPPoE information< CLOSE command ©] 3o WHd o=z A& Fasich,
Ex) Sn_DHAR = 00.08.DC.01.02.10

Sn_DHAR(0x0820C+0x40n/0x20C+0x040n)

Sn_DHARO0(0x0820C+0x40n/0x20C+0x040n) | Sn_DHAR1(0x0820D+0x40n/0x20D+0x040n)

0x00 0x08

Sn_DHAR2(0x0820E+0x40n/0x20E+0x040n)

Sn_DHAR2(0x0820E+0x40n/0x20E+0x040n) | Sn_DHAR3(0x0820F+0x40n/0x20F+0x040n)

0xDC 0x01

Sn_DHAR4(0x08210+0x40n/0x210+0x040n)

Sn_DHAR4(0x08210+0x40n/0x210+0x040n) | Sn_DHAR5(0x08211+0x40n/0x211+0x040n)

0x02 0x10

Sn_DPORTR (SOCKETn Destination Port Register) [R/W]

[0x08212+0x40n/0x212+0x40n] [0x0000]

SOCKETNn<2] Destination port numberE 73} Av} A 7d =™, SOCKETO°] PPPoE mode= A}
§2 79 SO_DPORTRZ o|u] ¢+il Q)= PPP Session IDZ A7 gt}

TCP, UDP, PPPoE mode°l| AWt F& 311, 1 22 moded] A& Al HT}.

TCP modeol| A, “TCP CLIENT”= F2}3 79 5&3t7] £k “TCP SERVER”9] Listen port
number® A &}lal, CONNECT command ©]&le] A3t} “TCP SERVER”Z F2+g 29
“TCP CLIENT”S} A& A3 o] % “TCP CLIENT”<2] Port number= % ¥t}
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UDP mode®l ], Sn_DPORTR< UDP DATA packet o] A}-8= Port numberzZ SENDU:
SEND_MAC command o] el 7 gk},

PPPoE modeol| 4], SO_PDHARY} Z2& 9= SO_DPORTR+:= ©]n| &il 1= PPP Session D=
4743t} SO_DPORTRS 53l A% PPP Session IDi= OPEN command ©]% PSIDRe Hked =
=

iLin

Ex) Sn_DPORTR = 5000(0x1388)
Sn_DPORTR(0x08212+0x40n/0x212+0x40n)

Sn_DPORTRO(0x08212+0x40n/0x212+0x40n) | Sn_DPORTR1(0x08213+0x40n/0x213+0x40n)

0x13 0x88

Sn_DIPR (SOCKETn Destination IP Address Register) [R/W]
[0x08214+0x40n/0x214+0x40n] [00.00.00.00]
SOCKETn<] Destination IP addressE 273} A Y A7 =™, SOCKETO°] PPPoE mode= A}-8-=
749 SO_DIPRE o]m] &+a1 9l PPPoE server IP address®= %1 4 gt}

TCP, UDP, PPPoE mode©l| 3t +&38taL, 2 €12 modeol| A& FA] €t}

TCP mode°l 4, “TCP CLIENT”= 528 7% F&317] 13 “TCP SERVER”®] IP address=
‘47 slaL, CONNECT command ©]zlo] A7 gt} “TCP SERVER” = 5 2+&k 7-9- “TCP CLIENT”
o} H& AF olF H-AHoE “TCPCLIENT”S] IP address® A4 Ht}.

UDP mode®ll 4], Sn_DIPR-2 UDP DATA packet <ol A}-8= Destination IP address= SEND.}
SEND_MAC command o] & ol A4 3lc},

PPPOE mode©l 4], SO_DHAR¥} #<& 7$-& SO_DIPRE olm| <

address= 4 A sk},

PPPoE server IP

=
3
rr

Ex) Sn_DIPR = 192.168.0.11

Sn_DIPR(0x08214+0x40n/0x214+0x040n)

Sn_DIPRO(0x08214+0x40n/0x214+0x040n) Sn_DIPR1(0x08215+0x40n/0x215+0x040n)

192 (0xCO) 168 (0xA8)

Sn_DHAR2(0x08216+0x40n/0x216+0x040n)

Sn_DIPR2(0x08216+0x40n/0x216+0x040n) Sn_DIPR3(0x08217+0x40n/0x217+0x040n)

0 (0x00) 11 (0x0B)

Sn_MSSR (SOCKETn Maximum Segment Size Register) [R/W]
[0x08218+0x40n/0x218+0x40n] [0x0000]
SOCKETn2] MTU(Maximum Transfer Unit)S A 43AY, AA ¥ MTUS <# <t
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Host”} Sn_MSSRE A A4 3}#] &S 9= Default MTUZ A4 T},

TCPL+ UDP modeRrt A 15}w, PPPoEE A8 7d-9-(MR(PPPoE)=‘1") PPPoES] MTUU A
TCPY} UDP mode®] MTU”} Z 7 ¥t} IPRAWLY MACRAWE WiF-4 o= MTUE AHE|atA] &L
Default MTU7} A 852 % Host: Default MTUR T} & DataE H4E uw DataZ Default
MTU ©912 2% (Manually) 1ol dEsfof i,

TCPL UDP mode°l| 4= Host”} %163 Data7t A€ MTURT & 749, W5300> AH74%
MTU ©$] & DataZ %% © & (Automatically) t}iro] d&3c},

MTU= TCP modeoll Al MSSE} &2, MSSE TCP connection ¥4 E3 Host-Written-
Value(Host 478 #h)ot o] MSS ¢ & 22 @o s Apso s At

UDP mode®l| 4] = TCP mode®} 72 Connection-process’} $1il Host-Written-ValueE 1t 2
AR MTUZE A2 b2 A s B4 8 45 W53002 ICMP(Fragment MTU) packetS:
FAlsE =tk o] 4§ IR(FMTU)=1"7} %31 Hosti= FMTURY} UIPRS- 53l Fragment MTU
¢} Destination IP address& & 4= SIth. IR(FMTU)=1"Y 2§~ 1 AW zl= UDP F4lo] &
7VsstRr R, &Y SOCKETS closedtal <Loldl FMTUES Sn_MSSRZ A3 5 OPEN

command® opendlo] ThA] B41S AJ=3ht),

Mode Normal (MR(PPPoE)=‘0") PPPOE (MR(PPPOE)=‘1")

Default MTU Range Default MTU Range

TCP 1460 1~ 1460 1452 1 ~ 1452

ubP 1472 1~ 1472 1464 1~ 1464
IPRAW 1480 1472
MACRAW 1514 1502

Ex) Sn_MSSR = 1460 (0x05B4)

Sn_MSSR(0x08218+0x40n/0x218+0x040n)

Sn_MSSR0(0x08218+0x40n/0x218+0x040n) | Sn_MSSR1(0x08219+0x40n/0x219+0x040n)

0x05 0xB4

Sn_KPALVTR(SOCKETnN Keep Alive Time Register)[R/W]
[0x0821A+40n/0x21A+0x40n][0x00]

1 byte register= SOCKETn<] KEEP ALIVE(KA) packet®] #
fFaslH, 2L 2] mode= FAl¥Y. ©9l= 5soltt.

KA packet Sn_SSR©] SOCK_ESTABLISHEDZ Zlo]% a1 HH o]’e] DATA packet 54loji}
FAl o] Mol 7Fedtth Sn_KPALVTIR > 0¥ 7%-, A4 ¥ Time-period”} AUl w4
W53002 5% © % (automatically) KA packetS #<%:3}o] TCP connectionS Check3t}

ofy

TimeS A A3t}h. TCP modewt

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.

79

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH



6‘7 IZnet

(Auto-Keep-Alive-process). Sn_KPALVTR = 0 ¥ 7-9-& Auto-Keep-Alive-process™= & 2}3}%]

ko Host2] SEND_KEEP commandel| 2]3 KA packeto] %3 4= <lth(Manual-Keep-

Alive-process). Manual-Keep-Alive-processi= Sn_KPALVTR > 0 o 7% FA|H T},

Ex) Sn_KPALVTR = 10, vl 50sv}t} KA packetS A%
Sn_PROTOR(0x0821A+0x40n/0x21A+0x040n)

Sn_KPALVTR(0x0821A+0x40n/0x21A+0x040n) Sn_PROTOR (0x0821B+0x40n/0x21B+0x040n)

10 (OX0A) Sn_PROTOR

Sn_PROTOR (SOCKETn Protocol Number Register)[R/W]

[0x0821B+40n/0x21B+0x40n] [0x00]

1 byte register= IP layero| 4] IP header2] Protocol number fieldS % &t}

IPRAW modeol| A%t F-a3tH, 1 2] mode= FA|¥ ). Sn_PROTORE OPEN command ©]#
of A3}, IPRAW mode® Open® SOCKETnS Sn_PROTORY] A4 ¥ Protocol number<]
Data®hs 45413ttt Sn_PROTORS 0x00 ~ OxFF < ¢ ulellA d74 7}&sht, W5300-
TCP(0x06), UDP(0x11) protocol number X134 &F=1}.

Protocol number+= IANA(Internet Assigned Numbers Authority)oll 4] g 2]3}a 9o, IANAS]

online document(http://www.iana.org/assignments/protocol-numbers) 22312,

Ex) Sn_PROTOR = 0x01 (ICMP)
Sn_PROTOR(0x0821A+0x40n/0x21A+0x040n)

Sn_KPALVTR(0x0821A+0x40n/0x21A+0x040n) Sn_PROTOR (0x0821B+0x40n/0x21B+0x040n)

Sn_KPALVTR 0x01

Sn_TOSR (SOCKETn TOS Register) [R/W] [0x0821C+40n/0x21C+40n] [0x00]

IP layercll A IP header2] TOS(Type of service) field= 4% &t} OPEN command ©] 7ol A%
St} http://www.iana.org/assignments/ip-parameters 3=,

Ex) Sn_TOSR = 0x00

Sn_TOSR(0x0821C+0x40n/0x21C+0x040n)

Sn_TOSR0(0x0821C+0x40n/0x21C+0x040n) Sn_TOSR1(0x0821D+0x40n/0x21D+0x040n)

Reserved 0x00

Sn_TTLR (SOCKETn TTL Register) [R/W] [0x0821E+40n/0x21E+40n] [0x80]
IP layeroll 4] IP header2] TTL(Time to live) fieldE A * $tt}. OPEN command o] el A3t

t}. http://www.iana.org/assignments/ip-parameters *+=%.
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Ex) Sn_TTLR = 128 (0x80)

Sn_TTLR(0x0821E+0x40n/0x21E+0x040n)

Sn_TTLRO(0x0821E+0x40n/0x21E+0x040n) Sn_TTLR1(0x0821F+0x40n/0x21F+0x040n)

Reserved 0x80

Sn_TX_WRSR (SOCKETn TX Write Size Register) [R/W]

[0x08220+40n/0x220+40n] [0x00000000]

Sn_TX_FIFORS %3] Internal TX memoryoll Writed+ Data®] Byte sizeZ A4 3t}

SENDY SEND_MAC command ©]Zlel] A&, TMSRno| &3] A4 % Internal TX memory
sizeR v} A AAT = U

TCPY} UDP mode©] 3. Sn_TX_WRSR > Sn_MSSR <1 74-9-, W5300-> W54 © 2 (Automatically)
Sn_MSSR ©¢| = DataE 7o AE3th. 1 9] Modeol A= Sn_TX_WRSRS Sn_MSSRE Ut}
A A F "

Ex1) Sn_TX_WRSR = 64KB = 65536 = 0x00010000
Sn_TX_WRSR(0x08220+0x40n/0x220+0x040n)

Sn_TX_WRSR0(0x08220+0x40n/0x220+0x040n) Sn_TX_WRSR1(0x08221+0x40n/0x221+0x040n)

Reserved - - - ; _ ; : “qr

Sn_TX_WRSR2(0x08222+0x40n/0x222+0x040n)

Sn_TX_WRSR2(0x08222+0x40n/0x222+0x040n) Sn_TX_WRSR3(0x08223+0x40n/0x21D+0x040n)

0x00 0x00

Ex2) Sn_TX_WRSR = 2017 = 0x000007E1
Sn_TX_WRSR(0x08220+0x40n/0x220+0x040n)

Sn_TX_WRSR0(0x08220+0x40n/0x220+0x040n) Sn_TX_WRSR1(0x08221+0x40n/0x221+0x040n)

Reserved - - . ; . ) ; Q0

Sn_TX_WRSR2(0x08222+0x40n/0x222+0x040n)

Sn_TX_WRSR2(0x08222+0x40n/0x222+0x040n) Sn_TX_WRSR3(0x08223+0x40n/0x223+0x040n)

0x07 OxE1

Sn_TX_FSR (SOCKETn TX Free Size Register) [R]
[0x08224+40n/0x224+40n] [0x00002000]

SOCKETNn2] Internal TX memory2] Free size(d% 7}'5 3+ Data® Byte size)E <& =t}.

MN
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Sn_TX_FSR®E.t} =17 Sn_TX_FIFORS Host-Writedt® ¢t ¥t} wlgbd Data A5 A
SN_TX_FSRE wWl=A] ZHelstar, HAE3 Datae =7|7} Sn_TX_FSRE.T} 271} 2o SEND
1} SEND_MAC command® Datag % 3it}.

TCP mode| A= Ao 2 5 Data s=410] <1 (DATA/ACK packet 4=41)% ™, Sn_TX_FSR
& Athubo] 42413k DATA packet Z7|whg WH-zo=w Z7tetA ®rh. 1 9 modedl A=
IR(SENDOK) = “1°Q1 7§~ Sn_TX_FSR> %53k Datasize®ts W74 o= F7tatA Hrt.

Ex1) Sn_TX_FSR = 64KB = 65536 = 0x00010000
Sn_TX_FSR(0x08224+0x40n/0x224+0x040n)

Sn_TX_FSR0(0x08224+0x40n/0x214+0x040n) Sn_TX_FSR1(0x08225+0x40n/0x225+0x040n)

Reserved - - - - - - - ‘1’

Sn_TX_FSR2(0x08226+0x40n/0x226+0x040n)

Sn_TX_FSR2(0x08226+0x40n/0x226+0x040n) Sn_TX_FSR3(0x08227+0x40n/0x227+0x040n)

0x00 0x00

Ex2) Sn_TX_FSR = 33332 = 0x00008234
Sn_TX_FSR(0x08224+0x40n/0x224+0x040n)

Sn_TX_FSR0(0x08224+0x40n/0x224+0x040n) Sn_TX_FSR1(0x08225+0x40n/0x225+0x040n)

Reserved - - . . i ) : ‘0’

Sn_TX_FSR2(0x08226+0x40n/0x226+0x040n)

Sn_TX_FSR2(0x08226+0x40n/0x226+0x040n) Sn_TX_FSR3(0x08227+0x40n/0x227+0x040n)

0x82 0x34

Sn_RX_RSR (SOCKETn RX Received Size Register) [R]

[0x08228+40n/0x228+40n] [0x00000000]

SOCKETNn¢] Internal RX memory2] Received data®] Byte sizeS &v]s=t}.

Sn_RX_RSRE.U} =LAl Sn_RX_FIFORS Host-Readd}™ ¢t #c}., welx Data 41 #of
Sn_RX_RSRE HWF=A] ghelétal, Sn_RX_RSREUF 71t 27l Sn_RX_FIFORS Host-Reads}o
Host system memory®= Copy3ttl. Memory copy $°lli= RECV commandE <383sfo] =4l
Data copyE &&= W53009 Al &=t} Sn_RX_RSR- Sn_RX_FIFORE Host-Read < wj
vt} 2 bytes® WA o® 743t} Sn_RX_RSR > 0 & 7Z-$ 3slut o]4+2] DATA packet©]
FEA 4= 213 DATA packet ©H1 2 A & ¥ ofoF tt}, Sn_RX_FIFORS- #=x3}e).

Ex1) Sn_RX_RSR = 64KB = 65536 = 0x00010000
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Sn_RX_RSR(0x08228+0x40n/0x228+0x040n)

Sn_RX_RSR0O(0x08228+0x40n/0x21C+0x040n) Sn_RX_RSR1(0x08229+0x40n/0x229+0x040n)

Reserved - - - - - - - ‘1’

Sn_RX_RSR2(0x0822A+0x40n/0x22A+0x040n)

Sn_RX_RSR2(0x0822A+0x40n/0x22A+0x040n) Sn_RX_RSR3(0x0822B+0x40n/0x22B+0x040n)

0x00 0x00

Ex2) Sn_RX_RSR = 3800 = 0x00000ED8
Sn_TX_RSR(0x08228+0x40n/0x228+0x040n)

Sn_RX_RSRO(0x08228+0x40n/0x21C+0x040n) Sn_RX_RSR1(0x08229+0x40n/0x229+0x040n)

Reserved - - . . i ; : ‘0’

Sn_RX_RSR2(0x0822A+0x40n/0x22A+0x040n)

Sn_RX_RSR2(0x0822A+0x40n/0x22A+0x040n) Sn_RX_RSR3(0x0822B+0x40n/0x22B+0x040n)

OxOE 0xD8

Sn_FRAGR (SOCKETn Fragment Register) [R/W] [0x0822C+40n/0x22C+40n] [0x40]
IP layercl 4] IP header?] Fragment fieldE 47 sttt W5300-> IP layer®] Packet fragmenti=
A Q3HA] &=t} Sn_FRAGRE A A3l % IP datat Fragment¥ x| o o|& HAsl=
AL AAsA] ¢ki=t}l. OPEN command ©] ol A7 i},

Ex) Sn_FRAGR = 0x40 (Don’t Fragment)
Sn_FRAGR(0x0822C+0x40n/0x22C+0x040n)

Sn_FRAGRO0(0x0822C+0x40n/0x22C+0x040n) Sn_FRAGR1(0x0822D+0x40n/0x22D+0x040n)

Reserved 0x40

Sn_TX_FIFOR (SOCKETn TX FIFO Register) [R/W] [0x0822E+40n/0x22E+40n] [OxUUUU]
SOCKETn?] Internal TX memoryS 7Hg A o & %3t}

SOCKETn¢] Internal TX memory+= Hostoll 9& #xd & ow HE 4 1o, Sn_TX_FIFOR
S SalANE ko] FgET. MR(MT) = ‘0’ 91 7% Internal TX memory:= Sn_TX_FIFORS
&3l Host-WriteWt 3-8 ¥ th. MR(MT) = ‘1’ 91 79 Host-Write®} Host-Read EF 3]-8-%H,
Target host system¥} W53007+9] Interface A% $oll= HE=A] ‘0’2 AA S (“How to
Test Internal TX/RX Memory” Z+%).

Target host systemo] 8bit data bus widthE A}&3gttpw  HE=A]  Sn_TX_FIFORO<}
Sn_TX_FIFOR1E 3k % (pair)o.= F<alloF 3t} 1byte =7]2] DataZ Internal TX memory =
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Copy&tA| g}, 1 1byte datai= Sn_TX_FIFORO®| Host-Writed}iZ, Sn_TX_FIFOR1 dummy
data® Host-WritedlloF &tt}. Sn_TX_FIFORS ®F=A] 2bytes 7|2 HLsloF dhH, Low
address register?l Sn_TX_FIFOROE WA F gk 2 high address register?] Sn_TX_FIFOR1-<
8ok gl Sn_TX_FIFOR0S <+ 5 Sn_TX_FIFOR1 ©]2]o] t}2 W5300 Registere] 7+
< 3 &HA gt
9Jolo] DataZ 2bytes® Sn_TX_FIFORS £3§ Host-Writest 79 =L Data:t Internal TX
memory® <2182 Copydtl. Sn_TX_FIFORO¥Z} Sn_TX_FIFOR12] #HEL Internal TX
memory2] low address®} high address® Z}Z} A Z# T}, Internal TX memory©l]l # 7% Data
£-2 SENDU} SEND_MAC command®l] 2]3ll Low addresst-E &A= A5 E ).
Ex1) Sn_TX_FIFOR = 0x1122
Sn_TX_FIFOR(0x0822E+0x40n/0x22E+0x040n)

Sn_TX_FIFOR0O(0x0822E+0x40n/0x22E+0x040n) | Sn_TX_FIFOR1(0x0822F+0x40n/0x22F+0x040n)

0x11 0x22
Ex2) 5bytes©] String data “abcde” & &3 79 (abcde - 0x61 0x62 0x63 0x64 0x65)
16 Bit Data Bus Width ( MR(DBW) = ‘1’) 8 Bit Data Bus Width ( MR(DBW) = ‘0’)

Sn_TX_FIFOR = 0x6162 Sn_TX_FIFORO = 0x61
Sn_TX_FIFOR = 0x6364 Sn_TX_FIFOR1 = 0x62
Sn_TX_FIFOR = 0x6500 Sn_TX_FIFORO = 0x63
Sn_TX_WRSRO = 0x0000 Sn_TX_FIFOR1 = Ox64
Sn_TX_WRSR1 = 0x0005 Sn_TX_FIFORO = 0x65
Sn_CR = 0x0020 (SEND command) Sn_TX_FIFOR1 = 0x00

Sn_TX_WRSRO0 = 0x00
Sn_TX_WRSR1 = 0x00
Sn_TX_WRSR2 = 0x00
Sn_TX_WRSR2 = 0x05

Sn_CR1 = 0x20 (SEND command)
Internal TX Memory of SOCKET n

| SnTXFSR
Sn_TX _FIFORD Sn_TX _FIFOR1
I e - “dcba” e
Host-Write via Sn_TX_FIFOR c d Dummy data is
automatically ignored
a b by W5300

Lower Address Upper Address

Fig 6. Access to Internal TX Memory
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Sn_RX_FIFOR (SOCKETn RX FIFO Register) [R/W] [0x08230+40n/0x230+40n] [0xUUUU]
SOCKETn<] Internal RX memoryE H 4 o2 g},

SOCKETNn2] Internal RX memory+i= Hostoll 2J3] 4oz = 4 ¢lom™, Sn_RX_FIFOR
S Bl Ho] FEETH MRMT) = ‘0’ 91 75 Internal RX memory: Sn_RX_FIFORS
23] Host-Read®t 3-8 th. MR(MT) = ‘1’ 21 7% Host-Read®} Host-Write &5 3|25,
Target host system®} W53007t2] Interface 75 Foll= WE=A] ‘0’22 AA S} (“How to
Test Internal TX/RX Memory” Z+=).

Target host systemo] 8bit data bus widthE A}&3kt}H  Sn_TX_FIFOR¥} wlz7tx| =2
Sn_RX_FIFOR0} Sn_RX_FIFOR1E 3+ *F(pair)o.2 #F ok slar, =3k Sn_TX_FIFOROZ}
Sn_TX_FIFOR1-S #<t3t ul= 2% Sn_RX_FIFORO¥} Sn_RX_FIFOR0S e 4 gl o]d
73-9- Sn_RX_FIFORO¥} Sn_RX_FIFOR1¢] ks Atz o1& F7F glrh. ol& Wx|st7] 9]aA]
Sn_TX_FIFORO¥} Sn_TX_FIFOR1-S 21& % Sn_MR2} 78 2] 9] RegisterS ™ # Host-Read
3+ U} Sn_RX_FIFORS 4 +3htt,

Internal RX memory©ll 4=21% DATA packet< 2bytes®] Sn_RX_FIFORS 53} Host-Read3t 7
- Internal RX memory2] Low address®} High addressell 9| *|3l Datai= Z}2} Sn_RX_FIFORO
9} Sn_RX_FIFOR1Z =3 ¢ <= Ut} Host: Internal RX memory2] <=21% DATA packet #
2= a2 S % RECY commandS 4= ghc},

Internal RX memory®ll =41%¥ DataS-& Sn_MR(P3:P0)ll u}z} DATA packeto] th3} PACKET-
INFOZ} ¢Fell F7}Eit}. F7}E PACKET-INFOX= 1 DATA packetoﬂ 3t SizeE X33 7|E}
HARE 7FA| 3 1 o1, Hosti= PACKET-INFOE WA 2] 3+ ¥ DATA packetS A Z]sloF 3t
t}. =21% DATA packete] &4 A7|d 79 1byte dummy data’} 571%™, Host= ©]
Dummy dataZ 18 5 F-AJefjof 3lt}. DATA packete] m}A=k Byte”} Dummy datagl#] o}
A=, PACKET-INFO2] Size FH = #3t 4= Qi)

Host+= Internal RX memory®ll =41% PACKET-INFO2} DATA packet %455 Sn_RX_FIFORS &

& 2bytes® Host-Readdlo] =x}4 o2 23},

PACKET-INFO+= TCPY} MACRAW mode?! 7-$- 2bytes, UDP mode?! “d-$- 8bytes, IPRAW mode
o] 6bytese] A ZAolE zr=th, PACKET-INFO 2o thdl =pA|gk AW L& “Chapter 5.

Functional Description”] Z} mode '} 2™ S& F=x3}z},

o

Ex1) Sn_RX_FIFOR = 0x3344
Sn_RX_FIFOR(0x08230+0x40n/0x230+0x040n)

Sn_RX_FIFORO(0x08230+0x40n/0x230+0x040n) | Sn_RX_FIFOR1(0x08231+0x40n/0x231+0x040n)

0x33 Ox44

00EGA\ uonnjos AlAndasuuo) 1sulaiul 8ouewsoprad-ybiH
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Ex2) TCP modecl| 4] 5bytes®] String data “abcde”S 4=213}o] “str” W0l #43t 79

16 Bit Data Bus Width ( MR(DBW) = ‘1°)

8 Bit Data Bus Width ( MR(DBW) = ‘0’)

INT16 pack_size, idx,temp
INT8 str[5]
pack_size = Sn_RX_FIFOR
idx=0
LOOP pack_size/2
temp = Sn_RX_FIFOR
str[idx] = (INT8)(temp >> 8)
idx = idx + 1
str[idx] = (INT8)(temp & OxOOFF)
idx = idx + 1
END LOOP
IF pack_size is odd ? THEN
temp = Sn_RX_FIFOR
str[idx] = (INT8)(temp >> 8)
END IF
Sn_CR = 0x0040 (RECV command)

INT16 pack_size, idx,temp
INT8 str[5], dummy
pack_size = Sn_RX_FIFORO
pack_size = (pack_size << 8)
pack_size = pack_size + Sn_RX_FIFOR1
idx=0
LOOP pack_size/2
str[idx] = Sn_RX_FIFORO
idx = idx + 1
str[idx] = Sn_RX_FIFOR1
idx = idx + 1
END LOOP
IF pack_size is odd ? THEN
str[idx] = Sn_RX_FIFORO
dummy = Sn_RX_FIFOR1
END IF
Sn_CR1 = 0x40 (RECV command)

Sn_RX_FIFORO Sn RX FIFOR1

Internal RX Memory of SOCKET n

“abed” e
Host-Read via Sn_RX_FIFOR e -
DATA packet / d
c \_Sn_RX_RSR
‘ a b :

Dummy data =
should be manually PACKET:INFO { 0x00 | 0x05
ignored by Host

Logef Address Upper A&dfess

Fig 7. Access to Internal RX Memory
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5. Functional Description

W5300-> 3k Register Z2WHO 2 Internet connectivityE A|-3-3kch. ©] Chapteroll A=
W5300¢] *%7]13}¢} 7z} Protocol(TCP, UDP, IPRAW, MACRAW)dl w2 Data SA1WHol thale]
7k GAME Pseudo codeS 7|Wro® by Eu},

5.1 Initialization

W53002] *7]3}+= Host interface A%, Network X A7 Internal TX/RX memory 17 3}
2ol 3gA R o] Fo Xt}

W STEP 1 : Setting host interface

1. Data bus width, Host interface mode & timing 47 (MR # =)

2. Host interrupt A7 (IMR Zx)

W STEP 2 : Setting network information

1. BAIS #38k 7] 2 Network X A% (SHAR, GAR, SUBR, SIPR %F%)

2. Packet AES Ay A] AFESA 2 AAF time & count A7 (RTR, RCR #x)
SHARel ¢J3] A& Source hardware addressi= X Deviceol| 3] 3t
Hardware address(Ethernet MAC address)#t< Ethernet MAC layeroll A AF-&3F= 5 A 3] A
9lth. o] MAC address®] s+3dS [EEEo) A #atar 9o, Network deviceE A4k
Manufacture= AJ4F%l Network devicedll IEEEZF-E & w2 MAC addressE -3}
oF ghtt.

http://www.ieee.org/, http://standards.ieee.org/regauth/oui/index.shtmlS 2+%3}2}.

W STEP 3 : Allocation internal TX/RX memory for SOCKETn

1. Internal TX/RX memory =71& 7t7} A4 (MTYPER #x)

2. SOCKETn2] TX/RX memoryE ZtZ} 27 (TMSR, RMSR 33)

W53002 8Kbytese] Memory Block 1671& UlF-A o= xgstar ul. 16719 Memory
Block- 128Kbytes2] Address space®l] <=x}4 o2 Mapping¥ o] 2lth. 128Kbytes?]
Memory= =7 Transmission(TX) memory, Reception(RX) memory= ¥ T}, Internal
TX memory$} Internal RX memoryi= 128Kbytes %] o4 8Kbytes T¢l =2 e 4=
2t Internal TX/RX memory= 7z & F7] UolA] HrhA] SOCKET ®H=Z A
OKbyteoll 1 Zt 64Kbytes oA 1Kbytes @92 ztzt & = 4= it} v o=
Internal TX memory® 72Kbytes, Internal RX memory® 56Kbytes=S ztzt &3l A o]t}
SOCKETO°l| 4] SOCKET77}#] 2] TX memory+= 72Kbytes W9 ol 27} 4, 16, 1, 20, O,

Z
7,12, 12KBytes= 3H2] 31, RX Memory:= 56Kbytes ¥ $] Ulell A 747} 17, 3, 5, 16, 3, 4,

7)
4, 4Kbytes= Ft}, o]u] OKbyte® A A% SOCKET4S Data dEo] E7l53tel &< &zt.
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Internal Memory

(128kB)
Ox1FFFF RMSR7 = 0x04
- SOCKET 7 RX Memory (4KB)
RMSR6 = 0x04
0x1D000 SOCKET 6 RX Memory (4KB)
RMSRS = 0x04
{5th SOCKET 5 RX Memory (4KB)
~°  RMSR4 = 0x03
OICO00 SOCKET 4 RX Memory (3KB}
14th
e ¥ RMSR3 = 0x10
w2 014000 SOCKET 3 RX Memory (16K8)
E 13th
5 0x18000 T
o RMSR2 = 0x05
3 SOCKET 2 RX Memory (SKB)
= 12th = RMSR1 = 0x03
S o SOCKET 1 RX Memory (3KB)
L)
2 11th
o
v 0x14000 RMSRO = 0x11
2 SOCKET 0 RX Memory (17KB)
(&)
S /—> 10th
¥ ] R W, RTINS
&
o | sseeerr——ii 9th TMSR7 = 0x0C
5 s SOCKET 7 TX Memory (12KB)
x 10000
S
> T 8th -
-
o 0x0E000
o i TMSR6 = Ox0C
>
= 7th SOCKET 6 TX Memory (12KB)
g 0x0C000 g
E TMSRS = 0x07
= 6th SOCKET 5 TX Memory (7KB)
L G TMSR4 = 0x00
L 0x0A000 There is no SOCKET 4 TX memory
-~
g 5th
n 0x08000 TMSR3 = 0x14
o SOCKET 3 TX Memory (20KB)
E 4th
o
= 3 0x06000 &
o
Ird - TMSR2 = 0x01
Tsocxsr 2 TX Memory (1KB)
0x04000
2nd TMSR1 = 0x10
SOCKET 1 TX Memory (16KB)
0x02000
1st
Memory Block TMSRO = 0x0
ki 8K SOCKET 0 TX Memory (4KB)

Fig 8. Allocation Internal TX/RX memory of SOCKETn

RX Memory (56KB)

TX Memory (72KB)
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3eAlol 2% W5300 initialization #4 S A4 o2 wpx o, W5300-2> Ethernets 53l
Bl W5300> Network© ZH-E] 4413} Ping-

Data communication®] 7}&3lt}. o] Al
request packetol] 3+ Ping-replyE &3 5 A Hrth(Auto-ping-reply).

5.2 Data Communication

Initialization ¥4 ¥, W5300-> TCP, UDP, IPRAW, MACRAW mode] SOCKETS opendho] “dtj
Wt Datas AT = AA ek W53002 HHA R FAlel AR 7Hs ek SOCKETS
& 87§74 Ak, o] Chapterell A= ZF Modeol whe E2l Wiiel] tisir] Aot

5.2.1 TCP

TCP= Connection-oriented protocol®]|t}. TCP+= #4192 IP address$} Port number “12]31 7
o] IP address} Port numberE ¢k 422 Connection SOCKETS FAdsHAl w1, P9
Connection SOCKETS &3l Datags &541¢gHt}.

Connection SOCKET®?] A W eolli= “TCP SERVER”9} “TCP CLIENT” 27} 7} Qlt}. o]+ *F
7} connect-request(SYN packet)S A&l =tfol] wie} R},

“TCP SERVER”& AJthHFe] connect-request A4S t7]3tH, H<%4%¥ connect-requests
acceptdle] Connection SOCKETS &4 3} 7 ¥ t}(Passive-open).

“TCP CLIENT”+= #k21o] connect-requestE ‘gt el Al %3k Connection SOCKET 3 -S

WA Q314 ¥ o}(Active-open).
E

)

7
a

SERVER CLIENT CLIENT SERVER
OPEN OFEN
CONNECT
LIFEEN Connect-Request Connect-Request >
] [
ESTABLISHED ESTABLISHED

< Data Communications > < Data Communications >

< Disconnect-Request < Disconneci-Request
]

Or Or

[ [
CLOSED CLOSED

“TCP SERVER” “TCP CLIENT"

Disconnect-Request > Disconnect-Request >

Fig 9. “TCP SERVER” & “TCP CLIENT”
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5.2.1.1 TCP SERVER

h 4

LISTEN

\4

r— ~-No—
! ESTABISHED? Yes

> Received DATA Yes-—» Recem_r‘_g
\ Process
Send DATA? Yes—»| | Sending Process

Disconnecting

i

No Received FIN? Yes—» Provcace l
Y
No
No

No N|0

v v
Yes

Yes >{ CLOSE }4

Fig 10. “TCP SERVER” Operation Flow

B SOCKET Initialization

TCP Data communication= 9|3l SOCKET Initialization Z}7¢] & 83}, o]= SOCKETS
opendti= ¥o]t}t. SOCKET open Z}4-> W53002] 871¢] SOCKET & 3lttE AEste] A
el SOCKET2] Protocol mode(Sn_MR(P3:P0))<} Source port number(“TCP SERVER” o] A]
+ Listen port numberg}lal $H)Q1 Sn_PORTRS %3t %) OPEN commandE 43sto &
# o]Fo]xth. OPEN command ©]$ Sn_SSRe] SOCK_INITS.Z W™ SOCKET
initialization 78 ks ¥t}

SOCKET initialization ¥}7d-2 “TCP SEVER”<} “TCP CLIENT”2] & ¢lo] sdsiAl 4&
Hc}. th3-2 SOCKETnS TCP mode?] Initialization 4748 H.ofFTh,

{

START:

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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Sn_MR = 0x0001; /* sets TCP mode */
Sn_PORTR = source_port; /* sets source port number */
Sn_CR = OPEN; /* sets OPEN command */

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

3
ukok Abrubo 2 BE] 4413 Data size’t BT BFA7]|E o] Fo]ZthA, Sn_MR(ALIGN)
S 1’2 A4 & 5 vl Sn_MR(ALIGN) = ‘1’ 21 7% W5300> TCP mode2] PACKET-
INFOS F7}3A] ka1, DATA packet?HS SOCKETn<] Internal RX Memory= #73stA =
th. o] WS Host2] PACKET-INFO *2] OverheadES =¢] FAATS F4AZ 4 3l
ok (99 Codecl ] Sn_MR = 0x0001 4l Sn_MR = 0x0101Z A}&)
m LISTEN
LISTEN command& <33} “TCP SERVER” = & AtA| 71t}
{
/* listen socket */
Sn_CR = LISTEN;
/* wait until  Sn_SSR is changed to SOCK_LISTEN */
if (Sn_SSR != SOCK_LISTEN) Sn_CR = CLOSE; goto START;
3

B ESTABLISHED ?

Sn_SSR©] SOCK_LISTENY wj At} o 2 F-Ef SYN packetS 42138141 =™ Sn_SSR
SOCK_SYNRECVZ 7= 31 SYN/ACK packet2 A% 5 SOCKETn< ConnectionS 34
3lAl A}t SOCKETnS] Connectiono] FA ¥ o] $ % E Data communication 7}s 8l 2
t}. SOCKETn<] Connection < &A3st= WH 27147 Qlth.

First method :
{
if (Sn_IR(CON) == “1”) Sn_IR(CON) = ‘1’; goto ESTABLISHED stage;
/* In this case, if the interrupt of SOCKETn is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
3
Second method :
{
if (Sn_SSR == SOCK_ESTABLISHED) goto ESTABLISHED stage;
}
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B ESTABLISHED : Received Data ?
oo 2 KB 9] TCP data §=41& 2Helatt}.

{

3

First method :

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

{

Second Method :

if (Sn_RX_RSR != 0x00000000) goto Receiving Process stage;

First method= "] <=4 DATA packet "}t} Sn_IR(RECV)e] ‘1’2 A}, Host7} o] A<
418k DATA packet®] Sn_IR(RECV)E WA A& Xstil W53000] t}3 DATA packets
FAIE ¢, oA Sn_IR(RECV)el F4 AA ¥ o] Host:= L tha-2] =41 DATA packetol]
st Sn_IRRECV)E <A #7F 1A €. webA Host”b 7} Sn_IR(RECV)oll tgh
DATA packets FBlalAl Al Xetthd o] W e #dw x| ge=rt

B ESTABLISHED : Receiving Process
Internal RX memorydl =41%¥ TCP dataEs A&l gtct. 4lE TCP datae] T+ ol
2.

PACKET-INFO DATA packet
Byte size of
DATA packet heal Dawa
- > >
2 Bytes Size speicified in PACKET-INFO

Fig 11. The received TCP data format

F=A1% TCP datai= Sn_MR(ALIGN)=‘0"< 73-%- PACKET-INFOS} DATA packet® o] Fo] =],

SNn_MR(ALIGN)=*1"% 7J-9- PACKET-INFO+= #|# =] o] DATA packet>. 2} o] Fo] Z ),
TCP mode°l A ArtHlo] A <43+ Data =717} SOCKETne] RX memory free sizekt} &
- W5300> 1 Datags 421 4 §lom, RX memory free size’}t & wj7}X

Connections X%+ A 7|tg# ),

/* first, check Sn_MR(ALIGN) */
if (SN_MR(ALIGN) == ‘0’)

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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{
pack_size = Sn_RX_FIFOR; /* extract size of DATA packet from internal RX memory */
}
else
{
pack_size = Sn_RX_RSR; /* check the total received data size */
}

/* calculate the read count of Sn_RX_FIFOR */
if (pack_size is odd ?) read_cnt = (pack_size + 1) / 2;

read_cnt = pack_size / 2;

/* extract DATA packet from internal RX memory */

for(i=0; i< read_cnt; i++)

{
data_buf[i] = Sn_RX_FIFOR; /* data_buf is array of 16bit */
}
/* set RECV command */
Sn_CR = RECV;

<Notice> SOCKETn= &4l §lo] 44 H& o=z ARgstaxl s 75

Host<] Internal RX memory #]2]7} %914 Internal RX memory”7} Fulle] =238 = gt}
pus

old 79, W53002] Window size(TCPollA =41 7}k FHdl Data =7])7} 0] o}

)
A=
Eeta oS W53002] Window sizeS 002 291&te], ] o]4 Datag %3hA

§2
K
2
>

o
)

=

%]

2.
)

N
N
o|N
N
N
e
=)
X
X
N
v
i)
X
it
=
o,
r
e
ox
rlo
=
(8]
w
)
S
lo
o
Q

Q

Q

+
2
oX,

< WA= el #nh ol& slAsty] 934 Internal RX memoryell F21E
g &, xzg]g 44l Data size%HF W53002] Window size7} Z7FaleS A
olejof 3tk Ab7] codedll Al RECV command ©] 35 th&-3} 7o CodeE F7}3Ho
24 hes] s A & gl

/* set RECV command */
Sn_CR = RECV;

/* Add the code that notifies the update of window size to the peer */

Sn_TX_WRSR = 0; /* set 0 to the transmit data size */

Sn_CR = SEND; /* set SEND command */

while(Sn_IR(SENDOK)==‘0"); /* check previous SEND command completion */
Sn_IR(SENDOK)= ‘1’ ; /* clear the SENDOK bit of Sn_IR */
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W ESTABLISHED : Send DATA ? / Sending Process

%3t DataZ Sn_TX_FIFORS 53| Internal TX memoryol]l #3F 5 Abt)rfol A
S A=t 53 Data A7) ¥d¥ SOCKETn®| Internal TX memory®.th &
o, A43 Data A7]|7F AAE MSSETF F A-$ MSS ©E v oz ALsET),

=

Kl

52 ofx

[e)
t}2 DataS A53l7] 98i4 Wb=A] o]x 2] SEND command’} €& % A=A Eelsfof

=
A F7| 2 o] AEst= Ao §-7l8k).

SEND command ¢+5 Ao thA] SEND commandE 33t 29 o F7F LA

o} oA
& 4= 9t} Data®] =7|7} 4% SEND command $& AlME Hojxmz A4
=2 Z
= -

Data

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

if (get_free_size < send_size) goto FREESIZE;

/* calculate the write count of Sn_TX_FIFOR */
if (send_size is odd ?) write_cnt = (send_size + 1) / 2;

else write_cnt = send_size / 2;

/* copy data to internal TX memory */

for (i = 0; i < write_cnt; i++)

{
Sn_TX_FIFOR = data_buf[i]; /* data_buf is array of 16bit */

/* check previous SEND command completion */
if (is first send ?) ; /* skip check Sn_IR(SENDOK) */
else

{
while(Sn_IR(SENDOK)==0")

{

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

if (Sn_SSR != SOCK_ESTABLISHED && Sn_SSR != SOCK_CLOSE_WAIT) goto CLOSED state;

if(Sn_SSR == SOCK_CLOSED) goto CLOSED state; /* check connection establishment */
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/* sets transmission data size to Sn_TX_WRSR */

Sn_TX_WRSR = send_size;

/* set SEND command */
Sn_CR = SEND;

B ESTABLISHED : Received FIN?
o 2 B-¥] Disconnect-request(FIN packet)E F=A1gli=%] &<l3tc}, FIN packet 4

o geu ol A 4 vk,

>

First method :

{
if (Sn_IR(DISCON) == ‘1”) Sn_IR(DISCON)=‘1"; goto CLOSED stage;
/* In this case, if the interrupt of SOCKETn is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
}
Second method :
{
if (Sn_SSR == SOCK_CLOSE_WAIT) goto CLOSED stage;
}
W ESTABLISHED : Disconnect ? / Disconnecting Process
o o] Atwryte] Data communicationo] L7l 9l Ay Ao ZEE FIN
packet2 4=41318 7-9-i= Connection SOCKETS Disconnect3t},
{
/* set DISCON command */
Sn_CR = DISCON;
3

W ESTABLISHED : CLOSED ?
DISCON©]1} CLOSE command®l] 2] SOCKETn©| Disconnect =2 Close FHA=#] <l
=

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

B ESTABLISHED : Timeout

Timeout> Connect-request(SYN packet)t} ZZAo] )3k S H(SYN/ACK packet), DATA
packeto]u 1712 & (DATA/ACK packet), Disconnect-request(FIN packet)t} 179 &
F(FIN/ACK packet)s, X TCP packetS &3k wf #Aye 4= 9lr}. RTR¥} RCRe| A
4% Timeout A7t &<t 7] packetE< AE3kA] ahH TCP final timeout(TCPro)©l
WAYSEA ¥ Sn_SSR> SOCK_CLOSED= #o]dhth. TCPrpo] 29l vt o] &
et

First method :

{
if (Sn_IR(TIMEOUT bit) == ‘1’) Sn_IR(TIMEOUT)=1’; goto CLOSED stage;
/* In this case, if the interrupt of SOCKETn is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
}
Second method :
{
if (Sn_SSR == SOCK_CLOSED) goto CLOSED stage;
3
B SOCKET Close
Disconnect-process®ll 2]3] ©]u] Disconnection® SOCKETno]Y} TCProll 2]3| Close®
SOCKETnS 93] ClosedA 1, Host”} Disconnect-process§le] Z 8ol ©]&] SOCKETn
< Close®d 74 AH&2 = 3
{
/* clear the remained interrupts of SOCKETn*/
Sn_IR = OxOO0FF;
IR(n) = “1’;
/* set CLOSE command */
Sn_CR = CLOSE;
}
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5.2.1.2 TCP CLIENT

CONNECT stateE A 93+ 2= stater TCP SEVER®} =< 3&lt}. “5.2.1.1 TCP SERVER”E H-*%.

h 4

CONNECT

=

s Receiving
> eceived DATA Yes-—» Process
Send DATA ? Yes—»{ | Sending Process
No No
Disconnecting
Yes—» Process

Disconnect ? -Yes— ‘
o

. Yos
-

Fig 12. “TCP CLIENT” Operation Flow

b4l

B CONNECT

“TCP SERVER”°l| 7]l connect-request(SYN packet)E #43ttl. “TCP  SERVER”$}2

Connection SOCKET &4 #7404} ARPqo, TCP1o¢} 78 Timeouto] 2338k 4= git}.

{
Sn_DIPR = server_ip; /* set TCP SERVER IP address*/
Sn_DPORTR = server_port; /* set TCP SERVER listen port number*/
Sn_CR = CONNECT; /* set CONNECT command */

}
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5.2.2 UDP
UDP+= Connection-less protocolo]t}. UDP+= TCP<} 2] Connection SOCKETS HAJ3sHA| &
il Data® $541%Th TCPE 41#A )& Data B41S RA3sH:= Whi, UDPE Data 5419
A S HASHA] ¢k Datagram F41S 3} protocolo|t}l. UDP+= Connection SOCKETS-
ARE3EA] 7] wiiEoll k1<) IP address®} Port numbers ¢il & B2 Ayl E4l
o] &gHt}, o]9} 2 Datagram FA1 dlu}e] SOCKETS o] &3t ©2 Aoy F4
S 3 F Ui olHe] A& W, AEH Datael &Aooy WA & UM oz RE 9
Data A1 22 oy A7 BT = Ut o8 e EAE Zdsta AEEs BA
a7] e, Host7} A3 £4% Datas AAFsAY, 9A &= 4
DataZ F-A]sfoF dlt}. UDP 412 unicast, broadcast, multicast =4I

e EA flows wEr,

o e

Md

OPEN

»<_Received DATA? —>—Yes—» o seinh
Process
NG
) 4
No Send DATA? -Yos—»{ | Sending Process

Complete
sl Sending?
Yes
No

No

CLOSE » @ |

Fig 13. UDP Operation Flow

-

5.2.2.1 Unicast & Broadcast

Unicast 4l 7Hd dREAQl UDP 4l =, dhel slite] Adojdol Al Datag & gTh.
Hh | Broadcast £41S Broadcast IP address(255.255.255.255)2 ©]-&3}o] 3
FAl 7bse BE Ol Data® AEdth o2 ABC oA DataZ AFT A,
Unicast 5412 A, B, C Z7tell diaiA] ¥ Datas &S srh. o wl A, B, Coll djgh
Destination hardware address& ¥ =3} 217 (ARP-process)oll A ARPro7} '#AY3E 4= glom,
ARPro7} 88k Aol Al Datag A& 7 ot

Broadcast =41-S “255.255.255.255” IP address= 3HH ¢ Data A4S £3lo] A, B, C =F

1
o
o
2
o
i
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ol Al &Alel Datas HEstrt, o] wj A, B, Coll ]t Destination hardware address& 2 53t

Ha7} 9om, ARPry A uHAlElA] k=

B SOCKET Initialization

UDP data communicationS 9|3l SOCKET initialization ¥}7d¢] & Q3}t}, o]i= SOCKETS
opendti= Yo]t}l. SOCKET open 742 W53002] 8712 SOCKET & 3stuE A8 sl
A elEl SOCKET2] Protocol mode(Sn_MR(P3:P0))¢} AFthHlzte] Eale] A3 Source
port numberS! Sn_PORTRS A3 % OPEN commandZ 43 3t}. OPEN command ©]

% Sn_SSR©| SOCK_UDP2o =2 W7 =™ SOCKET initialization #4342 <83},

{

START:
Sn_MR = 0x02; /* sets UDP mode */
Sn_PORTR = source_port; /* sets source port number */
Sn_CR = OPEN; /* sets OPEN command */

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

B Received DATA?
oo 2 K9] UDP data 57418 E1stet. TCP 417 wds oz glo] 75
shth. B2 TCPe} 22 o]/ = Second methodE #H#3stt}. “5.2.1.1 TCP SERVER” 2| 3
=T

rot

oft

el

o
i

First method :

{
if (Sn_IR(RECV) == ‘1’) Sn_IR(RECV) = ‘1’; goto Receiving Process stage;
/* In this case, if the interrupt of SOCKETn is activated, interrupt occurs. Refer to IR, IMR
Sn_IMR and Sn_IR. */
}
Second Method :
{
if (Sn_RX_RSR != 0x00000000) goto Receiving Process stage;
}

W Receiving Process
Internal RX memoryoll <=A1%¥ UDP DataZ #|#]3lt}. 4=41¥l UDP data®] 1%+ ofgiet
2.
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PACKET-INFO DATA packet
P Destination Port |  Byte size of
Destination IP Address air DATA packet Real Data
b 4 Bytes b 2 Bytes b 2 Bytes D Size speicified in PACKET-INFO g

Fig 14. The received UDP data format

21% UDP datai= 8bytese] PACKET-INFO2} DATA packeto. 2 o] 5] X  PACKET-INFO

A1 2Fe] A K (IP address, Port number)<} DATA packet2] Zo]7} xgtH ), UDPE= ©

AAZHE UDP datas A& = 7F Stk SAIARe] 22 PACKET-INFOS] <521
ARE 5 AT 4 Uvk. FAIA7F “255.255.255.255” IP addressE ©]-8-31]

broadcastdt 9= A1 Th. Host™ PACKET-INFOS| H41x HHE HAste o gl

=1 DATA packet> F-Asjof 3ht},

21 Z}2] Data =L7]7F SOCKETn<] Internal RX memory free size® .t} & 749 71 Datat™

A8k 4 glom, F3k Fragment® Data Al F4le glth.

P
T
T
R
KeN
T

o o

>

4 o rlr

/* process PACKET-INFO read from internal RX memory */

temp = Sn_RX_FIFOR; /* extract destination IP address from internal RX memory */
dest_ip[0] = ((temp & OxFF00) >> 8);

dest_ip[1] = (temp & OxOO0FF);

temp = Sn_RX_FIFOR;

dest_ip[2] = ((temp & OxFFO0) >> 8);

dest_ip[3] = (temp & OxOOFF);

dest_port = Sn_RX_FIFOR; /* extract destination port number from internal RX memory */

pack_size = Sn_RX_FIFOR; /* extract length of DAT packet from internal RX memory */

/* calculate the read count of Sn_RX_FIFOR */
if (pack_size is odd ?) read_cnt = (pack_size + 1) / 2;

read_cnt = pack_size / 2;

for (i=0;i<read_cnt;i++)

{
data_buf[i] = Sn_RX_FIFOR; /* data_buf is array of 16bit */

/* set RECV command */
Sn_CR = RECV;
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m Send Data? / Sending Process

ko] IP address®t Port numberE A sla HW4E DataE Sn_TX_FIFORS- 53
Internal TX memoryol] #3 £ Jodol Al AHS Alxgith. 53 Datad7]&= &
¥ SOCKETn2] Internal TX memory®.th & 4 glom, HA%3e Data A7|7F MTURYE &
749 MTU ©9 2 Aoz yirojx] dEETh,

Broadcast3 749~ Sn_DIPRS “255.255.255.255” % A A g},

ofl

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

get_free_size = Sn_TX_FSR;

if (get_free_size < send_size) goto FREESIZE;

/* Set the destination information */

Sn_DIPRO = dest_ip[0]; //or 255; /* Set the 4 bytes destination IP address to Sn_DIPR */
Sn_DIPR1 = dest_ip[1]; //or 255;

Sn_DIPR2 = dest_ip[2]; //or 255;

Sn_DIPR3 = dest_ip[3]; //or 255;

Sn_DPORTR = dest_port; /* Set the 2 bytes destination port number to Sn_DPORTR */

/* calculate the write count of Sn_TX_FIFOR */
if (send_size is odd ?) write_cnt = (send_size + 1) / 2;

else write_cnt = send_size / 2;

/* copy data to internal TX memory */
for (i = 0; i < write_cnt; i++)
{
Sn_TX_FIFOR = data_buf[i]; /* data_buf is array of 16bit */

/* sets transmission data size to Sn_TX_WRSR */

Sn_TX_WRSR = send_size;

/* set SEND command */
Sn_CR = SEND;
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m  Complete Sending? & Timeout
2 Datas AE3l7] $elAd wk=A] o]z SEND command’} 55 =% 9lsjof gt
t}. Data® 7|7} E4= SEND command <8 A|7t% ZAojxv g A4 Datals HA
g A7 2 o] dEske Zlo] felstth. UDP data H& Al ARPro7} A8 4= 9l
ARPro7} 2488 7 9- UDP data A4S A ufgtc}.

~

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

}
B Finished? / Socket Close
] o]A Fxlo] B2 gl& 9 SOCKETn= closedtt}.
{
/* clear remained interrupts */
Sn_IR = Ox00FF;
IR(n) = “1’;
/* set CLOSE command */
Sn_CR = CLOSE;
}

5.2.2.2 Multicast

Broadcast &4lo] B574 vt S48 ¥HH, Multicast 41> 574 Multicast-groupell
5 tet BAS gtk A, B, C7F 57 Multicast-groupell 555 o] i1, A7 F5E
Mutlicast-groupS. = Datas A+ 49 B, C 9A AY ¥ Datas

Multicast S-S 3}7] 9184 IGMP protocols ©]-8-3lo] Multicast-group?l & %3dlo]oF s},
Multicast-group> Group hardware address, Group IP address, Group port number® & ¥},
Group hardware address®} IP address= ©]¥| X% o] = AddressE A}F-&3}aL, Group port
number:= o= AR = Ut

Group hardware address= A7 % $1(“01:00:5€:00:00:00” | 4| F-E] “01:00:5e:7f:ff:ff”) ol
2] A s Group IP addressi= D-class IP address ¥ $](“224.0.0.07 4] “239.255.255.255”

744, http://www.iana.org/assignments/multicast-addresses =)ol A A HTE, o]
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6bytes®] Group hardware addresse} 4bytes] IP address2] 3}9] 23bite= =5 AElof
st} o2, Group IP addressE “224.1.1.117% A ®3t 79~ Group hardware addressi=
“01:00:5€:01:01:0b” = A&} E T},

“RFC1112” %2 (http://www.ietf.org/rfc.html).

W53000] A= Multicast-group 5= Q3 IGMP A &&= W34 © & (Automatically) ©]F
o] Xt} SOCKETnS Multicast mode® Opend 79 IGMP2] “Join” message, Closed 7%
“Leave” message”’} -2l o & #<%Fth, SOCKET open o3 EAl A] F7]2 07 “Report”
message’} WH-4 o2 ZHEHT).

W5300> IGMP version 13 version 295 #9438t A9l versions Ap&stalzl ghohd,

IPRAW mode SOCKET-S ©|-&3}o] Host7} 213 IGMPE A2 &fjof ghrt.

B SOCKET Initialization

Multicast 541-& 913l 8719 SOCKET % 3l4E E8stal, Sn_DHARS Multicast-group
hardware address® Sn_DIPRS- Multicast-group IP address® “d73tc}t, Sn_PORTR¥}
Sn_DPORTR-S- Multicast-group port number® “d7d3tc}. Sn_MR(P3:P0)E UDPZ Sn_MR
(MULTHE ‘“I’= A3 & OPEN commandE =33ttt OPEN command ©]% Sn_SSRO]
SOCK_UDPo.2 W7 =™ SOCKET initialization #}74-2 $t5 ¥t}

{
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;

Sn_DPORTR = 0x0BB8; /* set Multicast-Group Port number(3000) */
Sn_PORTR = 0xOBB8; /* set Source Port number(3000) */
Sn_MR = 0x0002 | 0x0080; /* set UDP mode & Multicast on SOCKETn Mode Register */

Sn_CR = OPEN; /* set OPEN command */
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/* wait until Sn_SSR is changed to SOCK_UDP */
if (Sn_SSR != SOCK_UDP) Sn_CR = CLOSE; goto START;

B Received DATA?
B Receiving Process

“5.2.2.1 Unicast & Broadcast” =,

B Send Data? / Sending Process
SOCKET initialization®ll 4] ©]"] Multicast-group®ll W3t JHE AASR S22 Unicast
EX8 Aol IP address¢t Port numberE A& dart gk wekd A3

Data® internal TX memory= copy$t ¢ SEND command& -3 gtrt.

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

get_free_size = Sn_TX_FSR;

if (get_free_size < send_size) goto FREESIZE;

/* calculate the write count of Sn_TX_FIFOR */
if (send_size is odd ?) write_cnt = (send_size + 1) / 2;

else write_cnt = send_size / 2;

/* copy data to internal TX memory */
for (i = 0; i < write_cnt; i++)
{
Sn_TX_FIFOR = data_buf[i]; /* data_buf is array of 16bit */

/* sets transmission data size to Sn_TX_WRSR */

Sn_TX_WRSR = send_size;

/* set SEND command */
Sn_CR = SEND;

B Complete Sending? & Timeout

oln] A4 ¥ Multicast-group}e] Ealo] =2  ARP-process”} L& ¢lal ARPrp= WHA) &)
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A A e

/* check SEND command completion */
while(Sn_IR(SENDOK)==0"); /* wait interrupt of SEND completion */
Sn_IR(SENDOK) = ‘1’; /* clear previous interrupt of SEND completion */

B Finished? / Socket Close

“5.2.2.1 Unicast & Broadcast” =,

5.2.3 IPRAW

IPRAW= TCP®} UDP¢] 3&}9] protocol A=<l IP layerE ©]-&%t Data F4lo|th. IPRAWE
protocol numbere] wa} ICMP(0x01), IGMP(0x02)2} #2 IP layer?] protocolS A ¢13tt),
ICMPS] pingo]t} IGMP v1/v2: W53000] 4] Hardware logico. & oln] & W ol &}« qk
ol we} Hosti= SOCKETnS IPRAW modeZ opendlte] ol & 24 Fdste] Hd 4 gl
th. IPRAW mode SOCKETS AH&& 749, oW protocols AH&EA| WH=A] IP headerd]
protocol number fieldE 4 A 3lo]oF 3kt}. Protocol number:= IANA®] o]&] oln] Ao} g)
t}. http://www.iana.org/assignments/protocol-numbers *+=. Protocol numberi= SOCKET
Open ©]#e] Sn_PROTOR®| HWr=A] A3ty W5300-> IPRAW modeol~] TCP(0x06):+
UDP(0Ox11) protocol numberi= A|43}#] 2=t}. IPRAW mode SOCKETS] T4l A|AH
protocol numbervte] EA1S &-&3th, ICMPE A SOCKETS IGMPS} o] AR W= ¢F

S 1 9]¢] Protocol DataZ =4lgh 4= it}

»<_ Received DATA? —>—Yes—» R: S
rocess
NG
) 4
No Send DATA? -Yos—»{ | Sending Process

Complete

You Sending?

Yes
No

No

CLOSE - @ ,

Fig 15. IPRAW Operation Flow
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B SOCKET Initialization

SOCKETS A ®3}3l Protocol numberE %t} Sn_MR(P3:P0)E IPRAW modez 7
3l3L OPEN commandE =3¢ttt OPEN command ©]$ Sn_SSR¢| SOCK_IPRAW= 7] &
™ SOCKET initialization 42 5 ¥},

{
START:

/* sets Protocol number */

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

/* sets IP raw mode */

Sn_MR = 0x03;

/* sets OPEN command */

Sn_CR = OPEN;

/* wait until Sn_SSR is changed to SOCK_IPRAW */

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

B Received DATA?

“5.2.2.1 Unicast & Broadcast” =,

B Receiving Process
Internal RX Memoryell <=21% IPRAW Datas A 2stt}. =41% IPRAW Data®] T3+ ©of
g of 2.

PACKET-INFO DATA packet

Byte size of
DATA packet

Destination IP Address Real Data

-4 - >
4 Bytes 2 Bytes Size speicified in PACKET-INFO

Fig 16. The received IPRAW data format

IPRAW Datat 6 bytes®] PACKET-INFO2} DATA packeto 2 o]F o] X PACKET-INFO= %
212ke] A H(IP address)2} DATA packet®] Zo]7} 23t¥th, IPRAW mode®] Data 421
UDP2] PACKET-INFO©I| 4| &Al=}e] Port number *2]& A< 3d}lal+= UDP data 213 X
T &3l “5.2.2.1 Unicast & Broadcast” 3=.

212kl Data =17]7} SOCKETn<2] RX memory free sizelt} & 79 1 Data: 4%

glom, T3 Fragmented data 94 =A1e glt}.

4 o A

B Send DATA? / Sending Process
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A4 Data 7|+ €% SOCKETnS] Internal TX memory®.tl & 4= §lal, Default
MTUX.T}F & 4= glth. IPRAW data #<%-> UDP data <ol A Destination port numbers
AAs = AS ALt 25 sd3trl. “5.2.2.1 Unicast & Broadcast” #H=.

B Complete Sending & Timeout

B Finished? / Socket Closed

UDP &1} st} “5.2.2 UDP” =,

5.2.4 MACRAW

MACRAW E41S Ethernet MACS 7]8Fo 2 =1 AF$] ProtocolS Host7} &-2jo] 2hA] f-<ls)
A AR = A gt FAURelt

MACRAW mode:= 2.2 SOCKETOWF Al 7}s3ltl. SOCKETOS MACRAW= A& 7 $-
SOCKET1¢ll 4] 77}4] = Hardwired TCP/IP stackS 1ol 2 A}-§-3 4k oji]e}, SOCKETOS w}
Z] NIC(Network Interface Controller)x 5l A}&-3F 5= glo] Software TCP/IP stacks &%
4= 9tk o9} o] W5300> Hardwired TCP/IP$} Software TCP/IPE EF FAT 4= U=
Hybrid TCP/IP stacks =] 1 gtt}. W53000] =] ¢3t= 8719 SOCKETH.T} T -2 SOCKETE©]
27E A, ¥ AT S 278E SOCKETE-> Hardwired TCP/IP Stacke. 2 & &tar, =1
2]%= MACRAW modeE ©]-&3}o] Software TCP/IPZ T3 3le] SOCKET 49| 3AE S5
ATth. MACRAW mode®] SOCKETO0- SOCKET1ol 4] 7714 A% 3 20:= protocolES A €]
& protocolE T 4= Qlth. MACRAW E41& off-dl e flo] <=5 Ethernet
packetite] FAlolmZ  MACRAW A7AIZ= o] gk protocols w43t HEd Y&
Software TCP/IP stacks 27 TdaloF gtl. MACRAW datai= Ethernet MACS 7|HEo 2 &}
7] wloll 6bytes®] Source hardware address, 6bytes®] destination hardware address, 2
bytes<] Ethernet type % 14bytesS 7|24 o2 ¥ glajof tc},

o

> Received DATA7 > Yes—» Receiving
Process

No Yos—»| | Sending Process

it

No <

Complete

1o Sending?

é.

Yés

CLOSE

.<

Fig 17. MACRAW Operation Flow
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B SOCKET Initialization

SOCKETS A1 #]3}al Sn_MR(P3:P0)= MACRAW mode® A3+ 5 OPEN commandZ <
g gk}, OPEN command ©]% Sn_SSRo] SOCK_MACRAW= 7 =™ SOCKET initialization
HAL dgEr}, ol F4lo] Q3 XE A H(Source hardware address, Source IP
address, Source port number, Destination hardware address, Destination IP address,
Destination port number, 7% Protocol header, ETC):= MACRAW Data®] UF-Hoj=

o] ¢} ¥ ¥ Register A4S HAa gl

{
START:

/* sets MAC raw mode */

SO_MR = 0x04;

/* sets OPEN command */

SO_CR = OPEN;

/* wait until Sn_SSR is changed to SOCK_MACRAW */

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

B Received DATA?

“5.2.2.1 Unicast & Broadcast” =,

B Receiving Process
SOCKET09] Internal RX Memory©ll 4=21% MACRAW DataE 2] 3t} MACRAW Data®] —+
Z obei ek

PACKET-INFO DATA packet CRC

Byte size of Real Data Cyclic Redundancy
DATA packet ; Lo, : Check

- L L
2 Bytes Size speicified in PACKET-INFO 4 Bytes

Fig 18. The received MACRAW data format

MACRAW datai= 2 bytes®] PACKET-INFO, DATA packet, 4bytes®] CRCZ o]Fo]zit},
PACKET-INFO= DATA packete] Zo]o]™  DATA packet 6bytes destination MAC address,
6bytes source MAC address, 2bytes type, 46~1500 bytes payload® ©]Fo]Zlt}. DATA
packet?] Payloadi= Typeol ul2} ARP, IP9} 72 Internet protocol@ o] Fo] Xt} Typedl
3 JH & http://www.iana.org/assignments/ethernet-numbers& #+33}2}.

MACRAW data®] CRCi= HF=A] SO_RX_FIFORS %3 Host-Readdt & F-A|&foF gt}
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/* extract size of DATA packet from internal RX memory */
pack_size = SO_RX_FIFOR;

/* calculate the read count of Sn_RX_FIFOR */
if (pack_size is odd ?) read_cnt = (pack_size + 1) / 2;

read_cnt = pack_size / 2;

/* extract DATA packet from internal RX memory */
for(i=0;i<read_cnt; i++)
{
data_buf[i] = SO_RX_FIFOR; /* data_buf is array of 16bit */
}
/* extract 4 bytes CRC from internal RX memory and then ignore it */
dummy = SO_RX_FIFOR;
dummy = SO_RX_FIFOR;

/* set RECV command */
SO_CR = RECV;

<Notice>

Internal RX memory2] Free size”} W53000] F=AlafloF & MACRAW datae] F7]Ht} 2&
749-, AA Ao A otE 1 MACRAW data®] PACKET-INFO<} DATA packete] 47}
Internal RX memory°ll A% = A47F 7S @AE 4= Qi) o= 4}7] Sample code?l]
#] PACKET-INFO #2419 @75 oF7|AA &ulE& MACRAW data 41 A2 & & 5 gl
H}, o] EA)E Internal RX memoryZ} Fullell 717he-= wHAlsr -5 o] ozt o]
A= MACRAW data®] 24dS o= AXE zkdihd sj24d < Sl

afd W,

= Internal RX memory?] A g]& Zdjs whg] 3lo] Fulld] =g3stes AS WA s}
= AH4loll aFets MACRAW dataWhS G=Alst == afo] =alRsks =<1t
SOCKET Initialization ¥} 2] Sample code°l| A SO_MR2] MF bitE A * 3lc},
{
START:
/* sets MAC raw mode with enabling MAC filter */
SO_MR = 0x44;
/* sets OPEN command */
SO_CR = OPEN;
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/* wait until Sn_SSR is changed to SOCK_MACRAW */
if (Sn_SSR != SOCK_MACRAW) SO_CR = CLOSE; goto START;
3

= Internal RX memory2] Free size”} 1526 - Default MTU(1514)+PACKET-INFO(2) + DATA
packet(8) + CRC(2) - Bt} ZS 7% SOCKETOS Closedt ¥ A|g7kA A3 &

£ MACRAW dataZ A @lslar thA] SOCKETOS Opendte] A = 3o},
SOCKETO Close©] ¥ 415+ MACRAW data:= 221E 4 9t}

o) u

{

/* check the free size of internal RX memory */
if ((TMSRO * 1024) - Sn_RX_RSR < 1526)
{
recved_size = Sn_RX_RSR; /* backup Sn_RX_RSR */
Sn_CR = CLOSE; /* SOCKETO Closed */
while(Sn_SSR != SOCK_CLOSED); /* wait until SOCKETO is closed */
/* process all data remained in internal RX memory */
while(recved_size > 0)
{
/* extract size of DATA packet from internal RX memory */
pack_size = SO_RX_FIFOR;
/* calculate the read count of Sn_RX_FIFOR */
if (pack_size is odd ?) read_cnt = (pack_size + 1) / 2;
read_cnt = pack_size / 2;
/* extract DATA packet from internal RX memory */
for(i=0;i<read_cnt; i++)
{
data_buf[i] = SO_RX_FIFOR; /* data_buf is array of 16bit */
3
/* extract 4 bytes CRC from internal RX memory and then ignore it */
dummy = SO_RX_FIFOR;
dummy = SO_RX_FIFOR;
/* calculate the size of remained data in internal RX memory*/
recved_size = recved_size - 2 - pack_size - 4;
}
/* Reopen the SOCKETO */
/* sets MAC raw mode with enabling MAC filter */
SO_MR = 0x44; /* or SO_MR = 0x04 */

/* sets OPEN command */
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SO_CR = OPEN;
/* wait until Sn_SSR is changed to SOCK_MACRAW */
while (Sn_SSR != 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

B Send DATA? / Sending Process

A4 Data 7] TFE SOCKETOS] Internal TX memory®tl & 4= fla, =
Default MTURE.T} & <= g1t} Host:= “Receiving process” 2| DATA packet 323} &<
g MACRAW dataEs AAJstil 1 Datag HFdrh. o o AAE Data®l =717} 60
bytes 1wty 7§ A Etherneto 2 H4¥ & Packet> WH-2 02 60bytes’} ¥ ==
“Zero padding” ¥ o] &H T},

b

2

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

get_free_size = SO_TX_FSR;

if (get_free_size < send_size) goto FREESIZE;

/* calculate the write count of Sn_TX_FIFOR */
if (send_size is odd ?) write_cnt = (send_size + 1) / 2;

else write_cnt = send_size / 2;

/* copy data to internal TX memory */
for (i = 0; i < write_cnt; i++)
{
SO_TX_FIFOR = data_buf[i]; /* data_buf is array of 16bit */

/* sets transmission data size to Sn_TX_WRSR */

SO_TX_WRSR = send_size;

/* set SEND command */
SO_CR = SEND;
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}
®  Complete Sending?
Data 5410 @23 FE Protocol &= Host7} #TA3SEZ Timeout2 2RISR ¢hx|
o)ri-
5 -
{

/* check SEND command completion */

while(SO_IR(SENDOK)==‘0"); /* wait interrupt of SEND completion */
SO_IR(SENDOK) = “1’; /* clear previous interrupt of SEND completion */

B Finished? / Socket Close

“5.2.2.1 Unicast & Broadcast” =,
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6. External Interface

W5300¢] Host interface:= Direct/Indirect address mode®} 16/8 bit data bus widthel u}lz}
A Hrt, gk PIN TEST_MODE[3:0] A7 w2} W5300< Internal PHY =+ External PHY
2} Interface E T},

6.1 Direct Address Mode

6.1.1 16 Bit Data Bus Width
16bit data bus width= A}-&3F 7 9-, ADDR[9:1]%F AF8-% ™, ADDRO> Floatlt} Ground *]#] 3k
th. ‘BIT16EN’2 Ul F-2 o2 Pull-up 2= o] lo] Float AlA% FHslct.

o
x_} BIT16EN
/cs » /cs
/RO /RD
HOST /WR » /wR .
Controller /it /INT
(MCU) ADDR panBllLS L} ADDR[9:3] WA,
+J ADDR[2:1]
—| ADDRO
DATA ¢ - el DATA[15:8]
—-ﬁ—ol DATA[7:0]

6.1.2 8 Bit Data Bus Width
8bit data bus widthE A}-83 7d-%-, ADDR[9:0] &5 A}&% ™, ‘BIT16EN’-> HF=A] Logical
LOW(Ground) #]2] 3t} AF&&}#] b= DATA[15:8]> =5 Float A]71t}.

j BIT16EN
/cs /7[’—‘ /CS
/RD /RD
HOST i g ki .
Controller /Nt |« /INT
(MCU) ADDR WARREIZOLI0 Ll ADDRI9:3] WA
+JADDR[2:1]
» ADDRO
DATA ¢ - D DATA[15:8]
| —4—1 DATA[7:0]
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6.2 Indirect Address Mode

6.2.1 16 Bit Data Bus Width
16bit data bus widthS A} 7J-%-, ADDR[2:1]%F A}-8-%1, ADDR[9:3]3} ADDRO Float:t
Ground A @] 3+t}, ‘BITI6EN’S U132 o= Pull-up A2l =] ¢lo] Float AlA%E Fwralt),

HOST
Controller

(MCU)

/CS

/RD

/WR

/INT

ADDR

DATA

ADDR|2:1| iZ >@

—

16 3

=

5

vee

x——% BIT16EN

/CS

/RD

/INT
5300

ADDR[9:3]
ADDR[2:1]

ADDRO

DATA[15:8]

DATA[7:0]

6.2.2 8 Bit Data Bus Width
8bit data bus width& A}-83 7J-$-) ADDR[2:0]%+ A}-&%] ™, ADDR[9:3] Floatt} Ground * ]

Shoh, ‘BIT16EN’-2 WF=A] Ground A 2] gtth. AF-831A] 2= DATA[15:8] EF Float AlZITh.
[_% BIT16EN
/CS » /CS
/RD /RD
HOST /WR > /WR .
Controller  /inT |« /INT
. W5300
(MCU) ADDR Pl e Seme{ ADDR[9:3]
el ADDR[2:1]
- ADDRO
DATA (4= 8 D DATA[15:8]
—-ﬁﬁ—o‘ DATA[7:0]
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6.3 Internal PHY Mode

W53002] Internal PHYS Al-83}&= Mode® TEST_MODE[3:0] Float A]7] 71}, Ground =&
Sk}, OP_MODE[2:0]< Internal PHYS] &2tS AA3H= PINSZ, 7} PIN Logical valueol
w2} Internal PHYS] &2+ Mode”} A A ¥t} “1.1 Configuration Signals” 3.

Internal PHY<2} Transformer?t2] InterfaceoA] Xt} £ Impedance matchingsS <3t
Termination resistor2} Capacitor’} ¥ 23}t}. Resister= 500hm(2.%}1%), Capacitori= 0.1uF
= A&t

Internal PHY:= LINK, SPEED®} 752 67}#] 2] Network indicator LEDS A 13t} AF8-31A] oF
= Network indicator LED:= float A]71t}. /RXLEDS} /TXLEDZ Logical ANDZ Fo] A-g3hd
ACT LED(Active LED)E & & 4= t}. “1.6 Network Indicator LED Signals” #+%.

Be Placed as close to WS300
R% % C j;
TXOP »| TD+ TX« 1

TEST_MODED TXON [ | TD. Transformer TX- 2 Tx-

3 RX+

TEST_MODE1 RXIP | RD+ } { RX+ q_,— 4 R4S

RXIN | RD- RX- | 5
TEST_MODE2 in 16 RX-
7
3 a lose to the transform
TEST_MODE3 RSET BG 12.3Kohm C” Be Placed as close to the transfor 8
& M 3,3V
77
LINKLED [ A—
s
[ —
/SPDLED(MII_TXDO) 4
/FOXLED(MI_TXD1) ———— - A——
W'
—— - N— -

W5300 /COLLED(MITXD2) 2 R : 500hm (+/- 1%)
/RXLED(MII_TXD3) — AN C: 0.1uF
STXLED(MII_TXEN) -

Protect resister
MII_TXC
3.3v =1

MII_RXC ACT LED

OP_MODEO MIl_RXDV
MII_RXDO

OP_MODE1 MIL_RXD1
MII_RXD2

OP_MODE2 MIL_RXD3

7 MIl_COL
MII_CRS
/FDX
Vecd

Fig 19. Internal PHY & LED Signals
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6.4 External PHY Mode

W53009] Internal PHY 57d¢] 5t] 45 79- External PHYE A}&3 4= 91t} External PHY
= A& 7%, W53002] Clock sourceE 2 A 3l5=o]oF 3skt}. TEST_MODEO©] Logical HIGHY
79~ Crystal2-, TEST_MODE1°] Logical HIGHY 7-$- OscillatorE A}-&-3+t},

“1.1 Configuration Signals”<} “1.7 Clock Signals” & 3+z3}2}.

External PHY®} Transformer?}2] Impedance matching 3| 2+ 7} A Z2ALe] T4 &5 3235

W5300¢] “/FDX’ Pin& External PHY2] Duplex indicator signal®} <123 4= gt}

3.3V
TXOP X
TEST_MODEO TXON =<
RXIP
TEST_MODE1 RXIN
TEST_MODE2 RSET_BG [LAARomm |
TEST_MODE3 LINKLED X 77
Vecd
/SPDLED(MII_TXDO) TXDO N o
/FDXLED(MII_TXD1) TXD1 TXOP »| TD+ TX+ %

Y

/COLLED(MII_TXD2) TXD2 TXON TD- Transformer TX-

3 RX+
/RXLED(MII_TXD3 TXD3 -
e RXIP R+ 3 { RX+ 4 Ruas

/TXLED/MII_TXEN » TXEN RXIN ‘7_2 RX-
MI_TXC TXC §

YYYY

y

W5300 MII_RXC < RXC Ekamik
MIL_RXDY [wete rxov  PHY
MII_RXDO RXDO
MII_RXD1 RXD1
MII_RXD2 RXD2
OP_MODEOQ MII_RXD3 RXD3
OP_MODE1 MiI_COL coL LED Use Network Indicator LED
S provided by External PHY
OP_MODE2 MII_CRS CRS
Pecd
/FDX Duplex Signal
77

Fig 20. External PHY Interface with Ml
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7. Electrical Specifications

Absolute Maximum Ratings

Symbol Parameter Rating Unit
Vop DC Supply voltage -0.5t0 3.6 \'
ViN DC input voltage -0.5 to 5.5 (5V tolerant) \'
Vour DC output voltage -0.5t0 3.6 \'
Iin DC input current +5 mA
lout DC output current 2to8 mA
Top Operating temperature 0to 80 °C
Tst6 Storage temperature -55 to 125 °C

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

damage.

DC Characteristics

Symbol Parameter Test Condition Min | Typ | Max | Unit
Voo DC Supply voltage Junction 3.0 3.3 3.6 \"
temperature is from
-55°C to 125°C
Vi High level input voltage 2.0 5.5
Vi Low level input voltage -0.5 0.8
Vou High level output voltage loH=2, 4, 8, 12, 16, | 2.0 3.3 | 3.63 \"
24 mA
VoL Low level output voltage loL=-2, -4, -8, -12, - | 0.0 0.4 \"
16, -24 mA
I Input Current Vin = Vo 5 pA
lo Output Current Vout = Vb 2 8 mA
POWER DISSIPATION
Symbol Parameter Test Condition Min | Typ | Max | Unit
Power consumption when
Vce 3.3V
PiA using the auto-negotiation Temperature 25°C 180 | 250 | mA
of internal PHY mode
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Power consumption when
Vcc 3.3V
Pim using manual configuration 175 | 210 | mA
Temperature 25°C
of internal PHY mode
Power consumption when | Vcc 3.3V
Pg ) 65 150 | mA
using external PHY mode Temperature 25°C
AC Characteristics
Reset Timing
:‘ 1 _
RESET X /
‘ 2 K
PLOCK
(internal) i
Description Min Max
1 Reset Cycle Time 2 us
2 PLL Lock-in Time 50 us 10 ms
Register READ Timing
ADDR([9:0] N < > N
tADDRs ; tADDRh : i
/C$ \T —
: tDATAhe _ |
! (| -
/RD \T o 7/
tDATAS tDATAD
DATA[15:0] Ny < Valid Data > >_l\,_

© Copyright 2008 WIiZnet Co., Inc. All rights reserved.
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Description Min Max
tADDRs | Address Setup Time after /CS and /RD low - 7 ns
tADDRh | Address Hold Time after /CS or /RD high

tCS /CS Low Time 65 ns

tCSn /CS Next Assert Time 28 ns

tRD /RD Low Time 65 ns
tDATAs | DATA Setup Time after /RD low 42 ns
tDATAh | DATA Hold Time after /RD and /CS high - 7ns
tDATAhe | DATA Hold Extension Time after /CS high - 2XPLL_CLK

<Note> ‘tDATAhe’= MR(RDH)=‘1"¢¥ ulj¥+ %] &=+ Data Hold Timeo]t}. MR(RDH) = ‘1’
‘/CS’7} High® De-assert® $-o|% 2XPLL_CLK ‘5<t Data bus’} Driven¥] 7] ujit-o]

Data bus collision©] W& 4= 9t} o] AF&d] ¢lo] F& a3},

Register WRITE Timing
ADDR([9:0] Ny < > N

/CS \T Lo
/WR \4 tWR

: | _ tDATAh

L DATAS | o tDATAF >
DATA[15:0] N < Valid Data > N
Description Min Max
tADDRs | Address Setup Time after /CS and /WR low - 7 ns
tADDRh | Address Hold Time after /CS or /RD high
tCS /CS low Time 50 ns
tCSn | /CS next Assert Time 28 ns
tWR | /WR low time 50 ns
tDATAs | Data Setup Time after /WR low 7ns 7ns + 7XPLL_CLK
tDATAf | Data Fetch Time 14 ns tWR-tDATAs
tDATAh | Data Hold Time after /WR high 7ns
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<Note> ‘tDATAs’+= MR(WDF2-WDF0)2] A4 zlo| w2} Xt} 7 PLL_CLK5¢F Host-Write data
°] FetchEs A|AA17]= Algke]th
‘tDATAf’= Host-Write dataE Fetch® 4 = Ato=, o] A|ZtH T WA /WR7}
HighZ De-assert® 74-9- ‘tDATAf’ ¢} *J¥glo] /WR High-De-assert*] 7l Host-Write
datas Fetchdit}.
o] W a3 dataE Fetchdl”] 93 Host= ‘tDATAN’E H.7gdlo} ghr},

Crystal Characteristics

Parameter Range
Frequency 25 MHz
Frequency Tolerance (at 25C) +30 ppm
Shunt Capacitance 7pF Max
Drive Level 1 ~ 500uW (100uW typical)
Load Capacitance 27pF
Aging (at 25C) +3ppm / year Max

Transformer Characteristics

Parameter Transmit End Receive End

Turn Ratio 1:1 1:1
Inductance 350 uH 350 uH
PHY-side RJ45-side PHY-side RJ45-side
TD"‘ 2NIE TX‘ TDL <% | I TX+
TCT 3 || ¢ Lo “&cm T 2 ” : _ﬁ

1:1 1:1 CNT
RD+

CMT RCT

3 RX+ RD+ RX+
e ‘? 1]

RD-
RCT

RD-——

-

L

|

Asymmetric Transformer Symmetric Transformer
Internal PHY mode®l|~] Auto MDI/MDIX(Crossover)S A 93}7] 984 = HF=A] Symmetric
transformerE AR-&-&foF ghot.

External PHY modeol| A+ External PHY2] Specol]l = TransformerS X €]3to] Al-g-3ht},
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8. IR Reflow Temperature Profile

Moisture Sensitivity Level : 3

Dry Pack Required : Yes

(Lead-Free)

Average Ramp-Up Rate
(TSmax to Tp)

3° C/second max.

Preheat
- Temperature Min (TSmin)
- Temperature Max (TSpax)

- Time (tSmin to tsmax)

150 °C
200 °C
60-180 seconds

Time maintained above:

- Temperature (TL) 217 °C
- Time (tL) 60-150 seconds
Peak/Classification Temperature (Tp) 260+0 °C

Time within 5 °C of actual Peak Temperature (tp)

20-40 seconds

Ramp-Down Rate

6 °C/second max.

Time 25 °C to Peak Temperature

8 minutes max.

T toTp

Critical Zone

t > e
T e s e
o "Lf
| .
=
==
= OSSO S
o
o
(=
- ts ———— |
Preheat '

t 25°C to Peak

Time —>

IPC-0200-5-1
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9. Package Descriptions

PIN 1

IDENTIFIER

i —

WITH PLATING

R:

B

[s! :

R2
|GAGE PLANE

'_mt

S m—

S~

o

()

Ly |

DETA

IL A

c

®

C1

BASE
METAL
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MILLIMETER INCH
SYMBOL

MIN. NOM. MAX. MIN. NOM. MAX.
A 1.60 0.063
A 0.05 0.15 0.002 0.006
A, 1.35 1.40 1.45 0.053 0.055 0.057
b 0.17 0.22 0.27 0.007 0.009 0.011
b4 0.17 0.20 0.23 0.007 0.008 0.009
c 0.09 0.20 0.004 0.008
C4 0.09 0.16 0.004 0.006
D 15.85 16.00 16.15 0.624 0.630 0.636
D, 13.90 14.00 14.10 0.547 0.551 0.555
E 15.85 16.00 16.15 0.624 0.630 0.636
E, 13.90 14.00 14.10 0.547 0.551 0.555
e 0.50 BSC 0.020 BSC

0.45 0.60 0.75 0.018 0.024 0.030
L 1.00 REF 0.039 REF
Ry 0.08 0.003
R, 0.08 0.20 0.003 0.008
S 0.20 0.008
6 0° 3.5° 7° 0° 3.5° 7°
64 0° 0°
6, 12° TYP 12° TYP
03 12° TYP 12° TYP

<NOTE> a To be determined at seating plane .

@ Dimensions ‘D;’ and ‘E;’ do not include mold protrusion.

D;’ and ‘E;’ are maxium plastic body size dimensions including mold mismatch.

3 Dimension ‘b’ does not include dambar protrusion.

Dambar can not be located on the lower radius or the foot.

@ Exact shape of each corner is optional

& These Dimensions apply to the flat section of the lead between 0.10mm and

0.25mm from the lead tip.

® A, is defined as the distance from the seating plane to the lowest point of the

package body.

7 Controlling dimension : Millimeter
8 Reference Document : JEDEC MS-026 , BED.
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