@Zmet

High-Performance
Internet Connectivity Solution

W5300

Version 1.1.1

@ IZnet

-~

iEthernet W5300

P4FWO=161
0747

----------!.--.
e

LU L] L L H.H--IH‘- -~ “ﬂ

WIZnet

© 2008 WIZnet Co., Inc. All Rights Reserved.
For more information, visit our website at  http://www.wiznet.co.kr

© Copyright 208 WIiZnet Co., Inc. All rights reserved.

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH


http://www.wiznet.co.kr/

WIZnet

Document History Information

Version Date Descriptions

Ver. 1.0.0 Mar. 11, 2008 Release with W5300 launching

Ver. 1.1.0 May. 15, 2008 'HCorrect a number of typing error s

'H4.4 SOCKET Register >> Sn_DPORTR
R/W A WO, Modify the description , Refer to P77

'H4.4 SOCKET Register >> Sn_MSSR
In the MSS Table, Modified the PPPoE MSS value ol
MACRAW(1502, 1514), Refer to P79

'H5.2.1.1 TCP SERER >>" ESTABLISHED : Receiving process
At the <Notice> phase, Modified the example code
Replace 6SENBwith 6SEND_KEHEPRefer to P93~94

'H5.2.4 MACRAW >>" Receiving process
At the <NOTICE>phase, Modified the free size and CRC
Free size 1526 A 1528, CRC(2)A CRC(4) Referto P111

Ver. 1.1.1 July 4, 2008 ‘HCorrect a number of typing errors
‘HAdd PIN " BRDYn" descriptionto ~ 1.3 Host Interface
signal’
'H5.2.1.1 TCP SERVER >3 ESTABLISHED : Receiving process
At the <Notice> phase, Modified the example code
Replace 6GSENDKEEBwith 6SENG Refer to P93~94
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W5300

W5300 is a 0.18 um CMOS technology single chip into which 10/100 Ethernet controller, MAC,

and TCP/IP are integrated. W5300 is designed for Internet embedded applications where easy
implementation , stability, high performance, and effective cost are required.

W5300's target application is the embedded internet solution requiring high performance such
as multi-media streaming service. Comparing to existing WIZnet chip solution, W5300 has
been improved in memory and data process. W5300 is the most appropriate to the products of

IPTV, IRSTB and DTV transferring multi-media data with high -capacity.

The Internet connectivity can be implemented easil y and quickly only with single chip having

TCP/IP protocol and 10/100 Ethernet MAC & PHY.

High-Performance Hardware TCP/IP single chip solutions

WIZnet retains the technology of full hardware logic of communication protocols such as TCP,
UDP, IPv4, ICMP, IGMP, ARP and PPPoE. In order to provide higkperforming data
communication, the data communication memory is extended to 128Kbyte and 16bit bus
interface is supported in W5300. Users can utilize independent 8 hardware SOCKETS for high-

speed data communication.

More flexible memory allocation for various applications

The memory for data communication can be allocated to each SOCKET in the range of
0~64Kbytes. It is more flexible for users to utilize the memory according to their application.
Users can devdop more efficient system by concentrating on the application of high

performance.

Easy to implements for beginners

W5300 supports BUS interface as the host interface. By using direct and indirect access
methods, W5300 can easily interfaced to the host a s like SRAM memory. The data
communication memory of W5300 can be accessed through TX/RX FIFO registers that exist in
each SOCKET. With these features, even beginners can implement Internet connectivity by
using W5300.
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Target Applications

The W5300 is well-suited for many embedded applications, including:

- 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

- USBto-Ethernet: Storage Devices, Network Printers

- GPIOto-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 : TCPRUDP, ICMP, IPv4, RP, IGMPv2, PPPoE, Ethernet
- Supports 8 independent SOCKES 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 1BaseT/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 aexternal PHY instead of the internal PHY

- Suyports 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 I/O signal tolerance

- Embedded power regulator for 1.8V core operation

- 0.18 um CMOS technology

- 100LQFP 14X14 Leadrree Package

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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PLL(Phase-Locked Loop)
It creates a 150MHz clock signal by multiplying 25MHz clock source by six. The 150MHz clock
is used for operating internal block s such as TCP/IP core block, 6 bist Interface Managerd and

0 &yister Manager@ PLL is locked-in after reset and it supplies a stable clock.

Power Regulator
With 3.3V power input, the power regulator creates 1.8V/150mA power. This power regulator
supplies the power for core operation of W5300. It is not required to add other power

regulators, but r ecommended to add a capacitor for more stable 1.8V power supplying.

Host Interface Manager
It detects host bus signal, and manages read/ write operation s of the host according to data

bus width or host interface mode.

Register Manager
It manages Mode register, COMMON Register, andSOCKERegister.

Memory Manager
It manages internal data memory of 128KBytes d TX/RX memory allocated in each SOCKEDy
the host. The host can access the memory only through TX/RX FIFO Register of eachSOCKET

128KB TX/RX DPRAM
It is the 128KByte memory for data communication and composed of 16 DPRAM(DualPort
RAM) of 8KBytes. It is allocated flexibly to each SOCKEDy the host.

Mll(Media Independent Interface) Manager
It manages MIl interface. MIl interface can be switched to internal PHY or external PHY (3"
party PHY) according to the configuration of TEST_MODE][3:0]

Internal Ethernet PHY
W5300 includes 10BaseT/100BaseTXEthernet PHY. Internal PHY supports half-duplex/ full
duplex, auto-negotiation and auto MDI/MDIX. It also supports 6 network indicator LED output

such as Link status, speed and duplex.

TCP/IP Core
TCP/IP Core is the fully hardwired logic based on network protocol processing t echnology of
WiZnet.
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- 802.3 Ethernet MAC(Media Access Control)
It controls Ethernet acc ess of CSMA/CDCarrier Sense Multiple Access with Collision
Detect). It is the protocol technology based on a 48-bit source/ destination MAC address.
It also allows the host to control MAC layer through its 0" SOCKETSo, it is possible to
implement softwa re TCP/IP stack together with hardware TCP/IP stack.

PPPoE(Point-To-Point Protocol over Ethernet)
It is the protocol technology to use PPP service at the Ethernet. It encapsulate s the
payload(data) part of Ethernet frame as the PPPframe and transmits it. When receiving,
it de -capsulates the PPP frame. PPPoE supports PPP communication with PPPoEserver
and PAP/CHAP authentication methods.

ARP(Address Resolution Protocol)

ARP is the MACaddress resolution protocol by using IP address. It transmits the ARP-
reply to the ARP-request from the peer. It also sends ARP-request to find the MAC

address of the peer and processes the ARRreply to the request.

IP(Internet Protocol)
IP is the protocol technology to support data communication at the IP layer. IP
fragmentation is not supported. It is not possible to receive the fragmented packets.
Except for TCP or UDP, all protocol number is supported. In case of TCP or UDP, use the

hardwired stack.

ICMP(Internet Control M essage Protocol)
It receives the ICMP packetssuch as the fragment MTU, unreachable destination, and
notifies the host. After receiving Ping -request ICMP packet, it transmits Ping -reply ICMP
packet. It supports maximum 119 Byte as Pingrequest size. If the size is over 119Bytes,
it is not support ed.
- IGMPJ/v2(Internet Group Management Protocol version 1/2 )
It processes IGMP such as IGMP Join/Leave, Report at the UDRnulticasting mode. Only
version 1 and 2 of IGMPlogic is supported. When using upper version of IGMP, it should
be manually implemented by using IP layer.
- UDP(User Datagram Protocol)
It is the protocol technology to support data communication at the UDP layer. It
supports user datagram such as unicast, multicast, and broadcast.
- TCHTransmission Control Protocol)
It is the protocol technology to su pport data communication at the TCP layer. It
supports 0 T CSPE RV BriRI6TCPC L | E dbmidunication.
W5300 internally processes all protocol communication without intervention of the  host.
W5300 is based on TOE{[TCP/IP Offload Engine) that can maximize the h ost performance by

reducing the host overhead in processing TCP/IP stack.
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1. PIN Description

Type Description Type Description
I Input D Internal pulled -d o wn  wi t hsistérs
O | Output M Multi -function
I0 | Input/Output (Bidirectional) H Active high
U Internalpulled-up wi th 75K L Active low
<Notation> 1| UL | n-ppudsistd?. Addvelow t h 75KY pul |
OM : Multi-functional Output PIN
1.1 PIN Layout
258338
i: l)—< ':\ ‘—I '_|
==2Z3 T
=E=ZI5535 N
2 2828988 zRg 4988
233359538 =2£g88e 8282222
2R oY TS ESY LS cYEEEZETETEE
RSET BG / MII_RXDO
VCC3A3 MII_RXDV
NC GND
GNDA VCC1ve
RXIP MII_RXC
RXIN BRDY3
VCC1A8 BRDY2
TXOP BRDY1
W5300
GNDA /RESET
VCC1V8 JINT
GND GND
1V80 VCC3V3
vCCav3 /Cs
GND /RD
GNDA /WR
VCC1A8 GND
BIT16EN 100 LQFP VCC1V8
TEST_MODE3 ADDRO
TEST MODE2 ADDR1
TEST _MODE1 ADDR2
TEST MODED ADDR3
OP_MODED ADDR4
OP_MODET ADDRS
OP_MODE2 ADDR6
M W T M N OO0 0 O N 2 < -0 ™M O O 0~
B ixiza=odcfidddd 2B EES
o S5 55558388 3333833838¢8 ER
> o o aaaaa > >
Fig 1. PIN Layout
© Copyright 208 WIiZnet Co., Inc. All rights reserved. 11
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1.2 Configuration Signals

Symbol Type

Description

TEST_MODB:0] | ID

W5300 mode select

It configures PHY mode and factory test mode of W5300.

TEST_MODE
Description
3 2 1 0
0 0 0 0 Internal PHY Mode (Normal Operation)
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)

At the external PHY mode, Clock input pin is changed by clock

source. Refer to 01.7 Clock Sig

OP_MOD2:0] ID

Internal PHY operation control mode

It configures the operation mode of internal PHY.

OP_MODE
Description
2 1 0
Normal Operation Mode, Recommended
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 BASETX FDX
1 0 1 | Manual selection of 100 BASETX HDX
1 1 0 | Manual selection of 10 BASET FDX
1 1 1 | Manual selection of 10 BASET HDX

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

The setting value is latched after hardware reset.

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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1.3 Host Interface Signals

Symbol

Type

Description

/RESET

IL

RESET

Hardware Reset Signal.

It initializes W5300. RESET should be held at least 2us after low assert,
and wait for at least 10ms after high de-assert in order for PLL logic to
be stable.

Referto RESETi mi ng of 07 El ectrical Spe
W5300 does not support PowerOnReset. Therefore, it should be

manually designed in the target system.

BIT16EN

16/8 BIT DATABUSSELECT
High : 16 bit data bus
Low : 8 bit data bus

It determinates data bus width of W5300.

At reset time, it is latched in 15" Bi t ( 6 B W& Jegidter(WR).d e
After reset, its change is ignored. It means data bus width can0 t
changed after reset. When using 8 bit data bus, it should be connected

to ground.

ADDR90

ADDRESS

Systemaddress bus.

These are slected by host interface mode and data bus width of
W5300 When using 16 bit data bus, ADDRO is internally ignored.

Refer to 06. External Il nterfaceb6.

DATA15:8]

DATA
System high data bus.

Theseare used for read/ write operation of W5300 register.

In case of using 8 bit data bus, These are driven as High-Z.

DATAT7:0]

DATA

Systemlow data bus.

These are used for read/write operation of W5300 register.

ICS

CHIP SELECT

Chip select signal.

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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Host selects W5300 at the W5300read/ write operation.
When /CS isde-asserted high, DATA[15:0] are driven as High-Z.

WRITE ENABLE

Write enable signal.

Host writes W5300register addressed by ADDR[9:0]to DATA[15:0].
DATA[15:0] are latched in the W5300 register according to the
configuration of the Write -data-fetch-timing.

Refer to 13-11™ bit (WDF[2:0] of MR).

/RD

READ ENABLE

Readenable signal.

Host reads W53® register addressed by ADDR[9:0] through DATA[15:0]

/INT

oL

INTERRUPT

Interrupt Request Signal.

It is asserted low when interrupt (connected, disconnected, data
received, data sent or timeout) occurs on operating.

When interrupt service is completed by host and Interrupt register(IR)
is cleared by host, it is de-asserted high.

Refer to IR, Interrupt Mask Register(IMR), SOCKEM Interrupt
Register(Sn_IR),SOCKEf Interrupt Mask Register(Sn_IMR)

BRDY([3:0]

Buffer Ready Indicator

These PIN are configur ed with  SOCKET number, memory Type , and
buffer depth by user. When TX free or RX received size of the
specified SOCKET is same or greater than the configured buffer
depth, these PIN signals asserts high or | ow.

Referto Pn_BRDYR& Pn_DPTHRIin 0 43 COMMONRe gi st er s o

1.4 Media Interface Signak

Media(10Mbps/100Mbps)interface signals are used in internal PHY mode (TEST_Mode[3:0]=

500000) .

Ref er

to 01.2 Configuration Signal sé.

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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Symbol Type Description
RXIP I RXIP/RXIN Signal Pair

Differential receive In put signal pair.

Receive data from the media. This signal pair needs 2 termination
RXIN | resistors 50J (N1 %) and 1 <capacitor 0.
matching, and this resistor/capacitor pair is located near
magnetic(transformer). If not used, connect to ground.

TXOP @) TXOP/TXON Signal Pair

Differential transmit output signal pair .

Transmits data to the media. This signal pair needs 2 termination
resistors 5 @Jcapbcitov).1ufR fod better impedance

TXON O

matching, and this resistor/capacitor pair should be located near
W5300. If not used, just let them float.
RSET_BG O Off-chip Resistor

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH

This pin should be pulled-down with 12.3  +1% resistor.

For the better performance,
1. Make the length of RXIP/RXIN signal pair (RX) sameif possible.
2. Make the length of TXOP/TXON signal pail (TX) sameif possible.
3. Locate the RXIP and RXINsignal as near as possible.
4. Locate the TXOP and TXON signal as near as possible.
5. Locate the RX and TX signal pairs far from noisy signals such as bias resistor or crystal.

For the detailed information refer to OW5100 Layout

1.5 Mllinterface signal for external PHY

MIl interface signals are for interfacing to ext er nal PHY when you wuse it
internal PHY of W5300. These signals can be usedat the external PHY mode (TEST_Mode[3:0]

=00 00@&r®0 0 1)0.6 Refer to 01.2 Configuration Signal ssé.
At the internal PHY mode, just let them float because the pins except for multi -function pins

are internal pulled -down.

Symbol Type Description
[ TXLEDMMII_TXEN | OMH | Transmit Act LED / Transmit Enable

© Copyright 208 WIiZnet Co., Inc. All rights reserved. 15



=)

WIZnet

This signal indicates the presence of transmit packet o n the
MII_TXDI3:0]. It is asserted high when the first nibble data of
transmit packet is valid on MII_TXD[3:0] and is de-asserted low
after the last nibble data of transmit packet is clocked out on
MIl_TXD[3:0].

/ RXLEDMII_TXD3) OM | /RAED/COLLEDR/LEDFDX,/ SPDLED /Transmit data output
/ COLLEDMII_TXD2)
The transmit packet is synchronized with MII_TXC clock and
/ FDXLERMILTXDY) output to external PHYin nibble unit.
/ SPDLEMII_TXDO) MII_TXD3 is the Most Significant Bit (MSB)
MIl_TXC ID Transmit Clock Input
It is a continuous transmit clock from the external PHY. It is
25MHz at the 100BaseTX and 2.5MHz at the 10 BaseT. Transmit
clock is used as timing reference of MIl_TXD[3:0] and used for
network operation clock (NIC_CLK).
Rising Edge Sendive.
MIl_CRS IDH | Carrier Sense
It is signal to notify the link traffic of  the media. If carrier of
media is not idle (carrier present), it is asserted high.
MIl_COL IDH | Collision Detect
When collision is detected on the media, it is asseted high.
It is valid at the half-duplex and ignored at the full-duplex.
Asynchronoussignal.
MIl_RXD3 ID Receive Data Input
MII_RXD2
MIL_RXDL When MII_RXDV is highthe received packet is synchronized
with MII_RXC andnputs in nibble unit.
MII_RXDO MII_RXD3 is MSB.
MII_RXDV ID | Receive Data Valid

This signal indicates the presence of receive d packet from
MII_RXDI[3:0].
It is asserted high when the first nibble data of the received

packet is valid on MII_RXD[3:0] and is de-asserted low after

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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the last nibble data of receive packet clocked in on
MIl_RXD[3:0]
It is valid when MII_RXC is at rising edge.

MII_RXC ID

Receive Clock Input

It is continuous receive clock from the external PHY It is
25MHz at the 100Base TX and 2.5MHz at the 10BaseT. Receive
clock is used for timing reference of MIl_RXD[3:0] and
MIl_RXDV.

Rising Edge Sensitive.

/FDX IDL

Full -Duplex Select
0 : Full-duplex
1 : Half -duplex

It is input signal from PHY that indicates link status of external

PHY. Most of PHYs support auto-negotiation and notifies the
result to network indicator LED or other signals. It can be
connected to those signals and also it can be configurable

manually by connecting high or low.

Recommend for the better performance.

S

Mllinterface signal line length should not be more than 25cm if possible.

The length of MIl_TXD[3:0] should be same if possible.

The length of MIl_RXD[3:0] should be sameif possible.

The length of MIl_TXC should not be longer than MIl_TXDJ[3:0] signal line by 2.5cm.
The length of MIl_RXC should not belonger than MIl_RXD[3:0] signal line by 2.5cm.

1.6 Network Indicator LED Signals

The signals except for LINKLED,are used as multi -function PIN according to the configuration

of TEST_MODE[3:0]. When using those signals as network indicator signals, internal PHY
mode( TEST_MODE[ 3: 0] =dnfigdréd0 6) shoul d be

Symbol Type

Description

LINKLED oL

Link LED

It indicates the link status of media(10/100M).

JTXLEDMII_TXEN | OML

Transmit activity LED /Transmit Enable

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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It notifies the output of transmit data th rough TXOP/TXON
(Transmit Activity).

/RXLEQMII_TXD3

OML

Receive activity LED /Transmit Data

It notifies the input of receive data from RXIP/RXIN (Receive
Activity)

cf> By binding / TXLED and/ RXLED signal s it

can be used for network act ivity LED.

/COLLEQMII_TXD2

OML

Collision LED/Transmit Data

It notifies when collisions occur.

Itis valid at half-duplex, and is ignored at full-duplex.

/FDXLEQMII_TXD})

OML

Full duplex LED /Transmit Data

It outputs | ow at the full-duplex and outputs high at the half-
duplex according to auto-negotiation or manual configuration
of OP_MOD:0].

/SPDLEDMII_TXD(

OML

Link speed LED/Transmit Data

It is asserted low at the 100Mbps and high at the 10Mbps
according to auto-negotiation or manual configura tion of
OP_MODE]J2:Q]

1.7 Clock Signals

For the clock source of W5300, either a crystal or an oscillator may be used. 25MHz frequency

from the clock source is created to 150MHz frequency using internal PLL logic. This 150MHz

frequency is used for PLL_CLK(Period 6.67ns) and W5300 core operation clock.

Symbol | Type

Description

XTLP I 25MHz crystal input/output

25MHz parallel-resonant crystal is used with matching capacitor for

© Copyright 208 WIiZnet Co., Inc. All rights reserved.

18

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH



=)

WIZnet

XTLN internal oscillator stabilization.
Refer to 0Clock Characteristic6of 0 7. Ei eat r Speci fi cat
These can be used for int er nal PHY mode(TEST_
externalPHYmode wi th crystal clock (TES
When using oscillator at the internal PHY mode, be sure to use 1.8V level
oscillator and connect only to XTLP And let be float XTLN

0OSC25I 25MHz Oscillator input

It is used only in external PHY mode with oscillator clock
(TEST_MODE][ 3):18 ¢rdentd pravént the leakage current, be

sure to keep XTLP highand float XTLN, and use 1.8v level oscillator.

1.8 Power Supply Signas

Symbol

Type Description

VCC3A3

Power 3.3V power supply for Analog part
Be sure to connect 10uF tantalum capacitor between VCC343 and

GNDA in order to prevent power compensation.

VCC3V3

Power 3.3V power supply for Digital part

Between each VCC and GND, 0.1uF decoupling capacitor can be
selectively connected. VCC3V3 can be separated to 1uH ferrite
bead and connected to VCC3A3.

VCC1A8

Power 1.8V power supply for Analog part
Be sure to connect a 10uF tantalum capacitor and 0.1uF
capacitor between VCC1A8 and GNDA for core power noise

filtering.

VCC1v8

Power 1.8V power supply for Digital part

Between each VCC and GND, 0.1uF decoupling capacitor can be

selectively connected.

GNDA

Ground | Analog ground

Make analogue grourd plane as wide as possible when designing
the PCB layout.

GND

Ground | Digital ground

Make digital ground plane as wide as possible when designing the
PCB layout.

1v80

0] 1.8V regulator output voltage

1.8V/150mA power created by internal power regulator, i s used

© Copyright 208 WIiZnet Co., Inc. All rights reserved.

19

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH



@Znet

for core operation power (VCC1A8, VCC1V8).

Be sure to connect 3.3uF tantalum capacitor between 1V80 and
GND for output frequency comp ensation, and selectively connect
0.1uF capacitor for high frequency noise decoupling. 1V80 is
connected to VCC1V8, separated to 1uH ferrite bead and
connected to VCC1AS8.

<Notice> 1V80 is the power for W5300 core operation. It should

not be connected to the power of other devices.

3.3V Power Source VCC3Vv3 VCC3A3
o o VCC3V3
Ferrite Bead e

NN
0.1uF

10uR 0.1uf LOuF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
Ferrite Bead

MY,
0.1uF

.||I
N
.||I

VCC1v8 VCC1A8 VCC1v8
o o o

Ferrite Bead
aa'a)
1V80D 0MUF

)|
71
)
71
)
]

3.3uF 10uH 10uF O0.1uF 0.1uF | 0.1uF | 0.1uF | O0.1uF | O0.1uF | O.1uF
Ferrite Bead
Ia'a'a)

0.1uF

A4

Fig 2. Power Design

Recommend for power design.
1. Locate decoupling capacitor as close as possible toW5300.
2. Use ground plane as wide as possible.
3. If ground plane width is adequate , having a separate analog ground plane and digital

ground plane is good practice.

If ground plane is not wide, design analog and digital ground planes as a single ground plane,

rather than separate them.

© Copyright 208 WIiZnet Co., Inc. All rights reserved. 20
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2. SystemMemory Map

According to the host interface, W5300 supports direct address mode and indirect address
mode.

The direct address mode is that the target host system can directly acce ss W5300registers
after mapping the registers to T.M.S(Target host system Memory-mapped /0O Sace).

Direct address mode memory map is composed of Mode register(MR), COMMONregisters, and
SOCKETegisters. Those registers are mapped in T.M.S sequentially increasing by 2bytes from
the BABase Address) of T.M.S. Usingthe mapping address, the target host system can directly
access MR, ©MMONregisters and SOCKETregisters. To use the direct address mode, total

0x400 bytes are required for memory space.

In indirect address mode, target host system indirectly accesses COMMONTregisters and
SOCKETegisters by using IDM_ARfdirect Mode Address Register) and IDM_DR[ndirect Mode
Data Register) which are just only directly mapped in T.M.Stogether with MR.

Indirect address mode memory map is composed of direct accessible MR, IDM_ARIDM_DR and
indirect accessible COMMON &SOCKETegisters. Only MR, IDM_AR and IDM_DR are mapped in
T.M.S sequentially increasing by 2Bytes from BA of TM.S, but COMMON & OCKETegisters are

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH

not mapped in T.M.S because those register can be accessed indirectly using IDM_AR & IDM_DR.
To use the indirect address mode, just 0x06 bytes are required for memory space.
When target host system access Irterrupt register(IR) of COMMONregisters at the indirect

address mode, it is processed as below:

Host Write : Set IDM_ARto 0x0002, IR address (IDM_AR = 0x0002)
Set IDM_DRo OxFFFF (IDM_DR = OXFFFF)

Host Read : Set IDM_ARo 0x0002, IR address (IDM_AR = 0x0002)
Read IDM_DR and save as Value (Value = IDM_DR)

The host interface mode of W5300 is dd&dbit)ofMR. accordi
MRO0) = 0&@=> Direct address mode

MRO0) = 1&=> Indirect address mode

The memory map of each addressmode is as below:

© Copyright 208 WIiZnet Co., Inc. All rights reserved. 21
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Target Host
System

Memory-
Mapped I/O

Space

(T.M.S)

BA
TM.S BA + 0x002
BA + 0x004

BA+ 0x000

MR (Mode Reg)

~ Mode Register

BA + 0x002
BA + 0x004

BA + OxOFE|

IR (Interrupt Reg)
IMR (Interrupt Mask Reg)

IDR (ID Reg) |

Common Regjisters

BA + 0x100

BA + Ox1FE

Reserved

BA + 0x200

SO_MR SOCKET®Mode Reg)

BA + 0x240

S1_MR

BA + 0x280

S2_MR

BA + 0x2CO

S3_MR

BA + 0x300

S4_MR

BA + 0x340

S5_MR

BA + 0x380

S6_MR

BA + 0x3CO
BA + Ox3FF

S7_MR

SOCKERegisters

Direct Address Mode ( MR ( 0)

MR

0x000 | Reserved

IDM_AR

IDM_DRe

0x002 | IR
0x004

Indirect Add re s s

OxOFE] IDR

0x100
Ox1FE

Reserved

—>0x200

SO_MR

»

0x240] S1_MR

0x280| S2_MR

0x2C0O0| S3_MR

0x300 [ S4_MR

0x340 | S5 MR

0x380 | S6_MR

0x3CO0
Ox3FF

S7_MR

W5300
Internal
Memory-Mapped
Space

(W.M.S)

Mo d e

(MR(CO) =

Fig 3. Memory Map
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3. W5300 Registers

W5300 register is composed of MR(to decide direct or indirect address mode), IDM_AR &
IDM_DR(only used at theindirect address mode) and COMMON egisters and SOCKETegisters.

MR, IDM_AR, and IDM_DIegister are mapped in TM.S. COMMON& SOCKETregisters are
mapped in TM.S or W.M.S(W5300 internal Memory Space) according to address mode.

All W5300 registers are 1Byte, 2Bytes, 4Bytes or 6Bytes. According to data bus width of t arget
host system, the access is processed 8 2byte s address offset at the 16 bit data bus and 1 byte

address offset at the 8 bit data bus.

When mapping W5300 registers in T.M.S, the physical TM.S address of W5300 register is

calculated as below.

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

The byte ordering of W5300 registers is big-endian & low address byte is used as the most

significant byte.

[Register Notation]

MR : MR register

MRO : Low address register of MR (Address offset- 0x000 ), Most significant byte
MR1 : High address register of MR (Address offset 80x001), Least significant byte
MR(15:5) : 11 bit (from 15 ™ bit to 5 ™ bit of MR register)

MR(0) : 0" bit of MR register, 0 " bit of MR1

MR(13) : 13" bit of MR register, 5™ bit of MRO

MRO(7) : 15" bit of MR register, Most significant bit of MRO

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

SHAR : Source Hardware Address Register

SHARO : £" address register of SHAR (Address offsetd 0x008)
SHARL1 : 2 address register of SHAR (Address offsetd0x009)
SHAR?2 : &' address register of SHAR (Address offsetd 0X00A)
SHAR3 4" address register of SHAR (Address offsetd 0x00B)
SHAR4 : 8 Address register of SHAR (Address offsetd 0x00C)
SHARS : 8 address register of SHAR (Address offsetd 0x00D)

© Copyright 208 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 COMMONegisters

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 Reserved
0x006
0x007
0x008 SHARO | Source Hardware Address Register
0x008 SHAR
0x009 SHAR1
0x00A 0x00A SHAR2
SHAR2
0x00B SHAR3
0x00C 0x00C SHARA4
SHAR4
0x00D SHARS
0x00E 0x00E Reserved
0x00F
0x010 0x010 s GARO | Gateway Address Register
AR
0x011 GAR1
0x12 0x012 GAR2
GAR2
0x013 GAR3

© Copyright 208 WIiZnet Co., Inc. All rights reserved.

24

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH



6‘7 IZnet

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
O0x01A SIPR2
0x01A SIPR2
0x01B SIPR3
0x01C RTRO Retransmission Timeout-value Register
0x01C RTR
0x01D RTR1
0x01E RCRO Reserved
Ox01E RCR
Ox01F 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 Regster 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 SOCKEB
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
0x02F RMSR7 Receive Memory Size Register of SOCKET7
0x030 MTYPERO | Memory Block Type Register
0x030 MTYPER
0x031 MTYPER1
0x032 PATRO PPPoOE Authentication Register
0x032 PATR
0x033 PATR1

© Copyright 208 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 PMAGCR
0x039 PMAGICR1 | PPP LCP Magic Number Register
0x03A Reserved
0x03A
0x03B
0x03C PSIDRO PPP Session ID Register
0x03C PSIDR
0x03D PSIDR1
0x03E Reserved
0x03E
O0x03F
0x040 PDHARO PPP Destination Hardware AddressRegister
0x040 PDHAR
0x041 PDHAR1
0x042 PDHAR2
0x042 PDHAR2
0x043 PDHARS3
0x044 PDHAR4
0x044 PDHAR4
0x045 PDHARS
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
Ox5E
0x060
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Address offset Symbol
Description
16Bit 8Bit 16Bit 8Bit
0x060 PO_BRDYRO| Reserved
0x060 PO_BRDYR
0x061 PO_BRDYR1| PIN "BRDYOConfigure Register
0x062 PO_BDPTHR({ PIN "BRDYOBuffer Depth Register
0x062 PO_BDPTHR
0x063 PO_BDPTHRI]
0x064 P1 BRDYRO| Reseved
0x064 P1_BRDYR
0x065 P1_BRDYR1| PIN "BRDY1Configure Register
0x066 P1_BDPTHR( PIN "BRDY1Buffer Depth Register
0x066 P1_BDPTHR
0x067 P1_BDPTHR]
0x068 P1_BRDYRO| Reserved
0x068 P2_BRDYR
0x069 P2 _BRDYRL1| PIN "BRDY2Configure Register
O0x06A P2_BDPTHR( PIN "BRDY2Buffer Depth Register
0x06A P2_BDPTR
0x06B P2_BDPTHR]
0x06C P3_BRDYRO| Reserved
0x06C P3_BRDYR
0x06D P3_BRDYR1| PIN "BRDY3Configure Register
0x06E P3_BDPTHR( PIN "BRDY3Buffer Depth Register
0x06E P3_BDPTHRK
0x06F P3_BDPTHRI]
0x070 Reserved
0x070
0x071
Ox0FC Reserved
OxFC
OxOFD
OxOFE IDRO W5300 ID Register
OxFE IDR
OxOFF IDR1
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3.4 SOCKETegisters

Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x200 SO0_MRO | SOCKETMode Regiser
0x200 SO0_MR
0x201 SO0_MR1
0x202 SO0 _CRO Reserved
0x202 SO0_CR
0x203 S0_CR1 | SOCKET@ommand Register
0x204 SO0_IMRO | Reserved
0x204 SO0_IMR :
0x205 SO0_IMR1 | SOCKETnterrupt Mask Register
0x206 SO0_IRO Reserved
0x206 SO_IR :
0x207 SO0_IR1 SOCKETOnterrupt Regi ster
0x208 S0_SSRO | Reserved
0x208 SO0_SSR
0x209 SO0_SSR1 | SOCKETGBOCKEtatus Register
0x20A S0_PORTRO| SOCKET®ource Port Register
0x20A SO0_PORTR
0x20B SO0_PORTR1
0x20C SO0_DHARO | SOCKETDestination Hardware
0x20C SO0_DHAR )
0x20D S0_DHAR1 | Address Register
0x20E S0 _DHAR2
0x20E SO0_DHAR2
0x20F SO0_DHARS3
0x210 SO_DHAR4
0x210 SO0_DHAR4
0x211 SO0_DHARS5
0x212 SO0_DPORTR({ SOCKETDestination Port Register
0x212 SO_DPORTF
0x213 SO0_DPORTR
0x214 SO0_DIPRO | SOCKETMDestination IP Address
0x214 SO0_DIPR _
0x215 SO0_DIPR1 | Register
0x216 S0_DIPR2
0x216 S0 _DIPR2
0x217 S0_DIPR3
0x218 SO0_MSSRO| SOCKETMaximum Segment Size
0x218 SO0_MSSR )
0x219 S0_MSSR1| Register
Ox21A SO0_KPALVTR SOCKET®eep Alive Time Register
0x21A SO0_PORTOF
0x21B SO0_PROTR | SOCKET®rotocol Number Register
0x21C SO0_TOSRO | Reserved
0x21C SO0_TOSR
0x21D SO_TOSR1 | SOCKETOOS Register
Ox21E SO_TTLRO | Reserved
0x21E SO TTLR
0x21F SO_TTLR1 | SOCKETOTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x220 SO0_TX_WRSR|( Reserved
0x220 SO_TX_WRS
0x221 SO0_TX_WRSR]| SOCKETUOX Write Size Register
0x222 SO0_TX_WRSR
0x222 SO_TX_WRSR|
0x223 SO0_TX_WRSR
0x224 SO0 _TX FSRO| Reserved
0x224 SO_TX_FSR
0x225 SO0_TX_FSR1| SOCKETOX Free Size Register
0x226 SO0_TX_FSR2
0x226 S0 _TX_FSR2
0x227 SO0_TX_FSR3
0x228 SO0_RX_RSRO Reserved
0x228 S0 _RX RSR
0x229 S0_RX_RSR1 SOCKET®RX Receive Size Register
0x22A SO0_RX_RSR2
0x22A S0 _RX RSR2
0x22B SO0_RX_RSR3
0x22C SO0_FRAGRO | Reserved
0x22C SO0_FRAGR
0x22D SO_FRAB1l | SOCKETH®LAG Register
0x22E SO0 _TX FIFOR( SOCKETUOX FIFO Register
0x22E SO0_TX_FIFOR
0x22F S0_TX_FIFOR]
0x230 S0_RX_FIFOR( SOCKET®RX FIFO Register
0x230 SO0_RX_FIFOR
0x231 S0_RX_FIFOR
0x232 Reserved
0x232
0x233
0x23E Reserved
0x23E
0x23F
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x240 S1 MRO SOCKETMode Register
0x240 S1_MR
0x241 S1 MR1
0x242 S1 CRO Reserved
0x242 S1 _CR
0x243 S1 CR1 SOCKETZommand Register
0x244 S1 MRO Reserved
0x244 S1_IMR
0x245 S1 IMR1 | SOCKETInterrupt Mask Register
0x246 S1 IRO Reserved
0x246 S1 IR
0x247 S1 IR1 SOCKETInterrupt Register
0x248 S1 SSRO | Reserved
0x248 S1_SSR
0x249 S1_SSR1 | SOCKETBOCKETtatus Register
Ox24A S1 PORTRO| SOCKETBource Port Register
Ox24A S1 PORTR
0x24B S1_PORTR1
0x24C S1_DHARO | SOCKETDestination Hardware
0x24C S1_DHAR )
0x24D S1 DHAR1 | Address Register
0x24E S1 DHAR2
0x24E S1_DHAR2
Ox24F S1 DHAR3
0x250 S1_DHAR4
0x250 S1_DHAR4
0x251 S1 DHARS5
0x252 S1 DPORTR( SOCKETDestination Port Register
0x252 S1 DPORTF
0x253 S1_DPORTRI1
0x254 S1 DIPRO | SOCKETDestination IP Address
0x254 S1 DIPR )
0x255 S1_DIPR1 | Register
0x256 S1_DIPR2
0x256 S1_DIPR2
0x257 S1_DIPR3
0x258 S1_MSSRO | SOCKET Maximum Segment Size
0x258 S1_MSSR )
0x259 S1_MSSR1 | Register
0x25A S1 _KPALVTR| SOCKETXeep Alive Time Register
0x25A S1_PORTOF
0x25B S1_PROTOR| SOCKET®Protocol Number Register
0x25C S1 TOSRO | Reserved
0x25C S1 _TOSR
0x25D S1_TOSR1 | SOCKETTOS Register
0x25E S1 TTLRO | Reserved
Ox25E S1 TTLR
0x25F S1_TTLR1 | SOCKETTTL Register
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6‘7 IZnet

Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x260 S1_TX_WRSR( Reserved
0x260 S1_TX_WRS
0x261 S1 TX WRSR1 SOCKETITX Write Size Register
0x262 S1 TX WRSR2
0x262 S1_TX_WRSR
0x263 S1 _TX_WRSR3
0x264 S1 TX FSRO | Reserved
0x264 S1_TX_FSR
0x265 S1_TX_FSR1 | SOCKETTX 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| SOCKETRXReceive Size Register
0x26A S1_RX_RSR2
0x26A S1 RX RSR2
0x26B S1_RX_RSR3
0x26C S1 FRAGRO | Reserved
0x26C S1_FRAGR
0x26D S1_FRAGR1 | SOCKETI1P FLAG Field Register
0x26E S1 TX_FIFORQ SOCKETTX FIFO Register
0x26E S1_TX_FIFOR
0x26F S1_TX_FIFORI
0x270 S1_RX_FIFOR( SOCKETRX FIFO Register
0x270 S1_RX_FIFOR
0x271 S1_RX_FIFOR]
0x272 Reserved
0x272
0x273
0x27E Reserved
Ox27E
0x27F
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x280 2 MRO SOCKET2/ode Register
0x280 S2_MR
0x281 S2_MR1
0x282 S2 CRO Reserved
0x282 S2_CR
0x283 S2 CR1 SOCKETZommand Register
0x284 S2_IMRO Reserved
0x284 S2_IMR :
0x285 S2 IMR1 | SOCKET2nterrupt Mask Register
0x286 S2_IRO Reserved
0x286 S2_IR
0x287 S2_ IR SOCKET2nterrupt Register
0x288 S2 _SSRO | Reserved
0x288 S2_SSR
0x289 S2_SSR1 | SOCKETBOCKETtatus Register
Ox28A S2 PORTRO| SOCKET&ource Port Register
0x28A S2_PORTR
0x28B S2_PORTR1
0x28C S2_DHARO | SOCKETDestination Hardware
0x28C S2_DHAR ]
0x28D S2 DHARL1 | Address Register
0x28E S2 _DHAR2
0x28E S2_DHAR2
0x28F S2_DHARS3
0x290 S2_DHAR4
0x290 S2_DHAR4
0x291 S2_DHARS5
0x292 S2_DPORTR( SOCKETDestination Port Register
0x292 S2_DPORTF
0x293 S2_DPORTRI1
0x294 S2 DIPRO | SOCKETDestination IP Address
0x294 S2 DIPR )
0x295 S2_DIPR1 | Register
0x296 S2_DIPR2
0x296 S2 DIPR2
0x297 S2_DIPR3
0x298 S2_MSSRO | SOCKETMaximum Segment Size
0x298 S2_MSSR )
0x299 S2_MSSR1 | Register
0x29A S2_KPALVTR| SOCKETXKeep Alive Time Register
0x29A S2_PORTOF
0x29B S2_PROTOR| SOCKET®Protocol Number Register
0x29C S2 TOSRO | Reserved
0x29C S2_TOSR
0x29D S2_TOSR1 | SOCKETZOS Register
0x29E S2 TTLRO | Reserved
0x29E S2 TTLR
0x29F S2_TTLR1 | SOCKETZTL Register
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Address offset Symbol
Description
1686t 8Bit 16Bit 8Bit
0x2A0 S2_TX_WRSR( Reserved
0x2A0 S2_TX_WRS
0x2A1 S2_TX_WRSR] SOCKETZ X Write Size Register
0x2A2 S2_TX_WRSR
0x2A2 S2_TX_WRSR
0x2A3 S2_TX_WRSR
Ox2A4 S2 TX FSRO| Reserved
0x2A4 S2_TX_FSR
0x2A5 S2_TX_FSR1| SOCKETJAX Free Size Register
0x2A6 S2_TX_FSR2
0x2A6 S2_TX FSR2
0x2A7 S2_TX_FSR3
0x2A8 S2_RX_RSRO0| Reserved
0x2A8 S2 RX_RSR
0x2A9 S2_RX_RSR1 SOCKETRX Receive Size Register
Ox2AA S2_RX_RSR2
OX2AA S2_RX_RSR2
0x2AB S2_RX_RSR3
0x2AC S2_FRAGRO | Reserved
0x2AC S2_FRAGR
0x2AD S2_FRAGR1 | SOCKET2P FLAG Field Register
OX2AE S2_TX_FIFOR( SOCKETZX FIFO Register
Ox2AE S2_TX_FIFOR
Ox2AF S2_TX_FIFOR]
0x2B0 S2_RX_FIFOR{ SOCKETRX FIFO Register
0x2B0 S2_RX_FIFOR
0x2B1 S2_RX_FIFOR
0x2B2 Reserved
0x2B2
0x2B3
0x2BE Reserved
0x2BE
0x2BF
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x2CO0 S3_MRO SOCKET3/ode Register
0x2CO0 S3_MR
0x2C1 S3_MR1
0x2C2 S3 CRO Reserved
0x2C2 S3_CR
0x2C3 S3_CR1 SOCKET&¥ommand Register
0x2C4 S3 IMRO | Reserved
0x2C4 S3_IMR :
0x2C5 S3 IMR1 | SOCKET3nterrupt Mask Register
0x2C6 S3 IR0 Reserved
0x2C6 S3_IR :
0x2C7 S3_IR1 SOCKET3nterrupt Register
0x2C8 S3 SSRO | Reserved
0x2C8 S3_SSR
0x2C9 S3_SSR1 | SOCKET®OCKETtatus Regiser
Ox2CA S3 _PORTRO| SOCKET®ource Port Register
0x2CA S3_PORTR
0x2CB S3_PORTR1
0x2CC S3_DHARO | SOCKET®estination Hardware
0x2CC S3_DHAR )
0x2CD S3 DHARL1 | Address Register
0x2CE S3_DHAR2
0x2CE S3_DHAR2
0x2CF S3_DHARS3
0x2D0 S3_MHAR4
0x2D0 S3_DHAR4
0x2D1 S3_DHARS5
0x2D2 S3 DPORTR( SOCKET®estination Port Register
0x2D2 S3_DPORTF
0x2D3 S3_DPORTRI]
0x2D4 S3 DIPRO | SOCKET®estination IP Address
0x2D4 S3_DIPR _
0x2D5 S3_DIPR1 | Register
0x2D6 S3_DIPR2
0x2D6 S3_DIPR2
0x2D7 S3_DIPR3
0x2D8 S3_MSSRO | SOCKET3/aximum Segment Size
0x2D8 S3_MSSR )
0x2D9 S3_MSSR1 | Register
Ox2DA S3 KPALVTR| SOCKETXeep Alive Time Register
0x2DA S3_PORTOF
0x2DB S3_PROTOR| SOCKET®rotocol Number Register
0x2DC S3 _TOSRO | Reserved
0x2DC S3_TOSR
0x2DD S3_TSR1 | SOCKETJIOS Register
0x2DE S3 TTLRO | Reserved
0x2DE S3_TTLR
0x2DF S3_TTLR1 | SOCKETJTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x2EQ S3_TX_WRSR|( Reserved
0x2EQ S3_TX_WRS
0x2E1 S3_TX_WRSR] SOCKETIX Write Size Regster
0x2E2 S3_TX_WRSR
0x2E2 S3_TX_WRSR
0x2E3 S3_TX_WRSR
Ox2E4 S3 TX FSRO| Reserved
Ox2E4 S3_TX_FSR
0x2E5 S3_TX_FSR1| SOCKETJIX Free Size Register
0x2E6 S3_TX_FSR2
0x2E6 S3_TX_FSR2
Ox2E7 S3_TX_FSR3
0x2E8 S3_RX_RSR0O Resened
0x2E8 S3_RX RSR
Ox2E9 S3_RX_RSR1 SOCKETRX Receive Size Register
Ox2EA S3_RX_RSR2
OX2EA S3_RX_RSR2
O0x2EB S3_RX_RSR3
Ox2EC S3_FRAGRO | Reserved
O0x2EC S3_FRAGR
O0x2ED S3_FRAGR1 | SOCKET3P FLAG Field Register
Ox2EE S3_TX FIFOR( SOCKETJIX FIFO Register
Ox2EE S3_TX_FIFOR
Ox2EF S3_TX_FIFOR]
O0x2F0 S3_RX_FIFOR| SOCKET®RX FIFO Register
0x2F0 S3_RX_FIFOR
0x2F1 S3_RX_FIFOR
0x2F2 Reserved
Ox2F2
0x2F3
Ox2FE Reserved
Ox2FE
Ox2FF

© Copyright 208 WIiZnet Co., Inc. All rights reserved.

35

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH



6‘7 IZnet

Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x300 S4 MRO SOCKETMode Register
0x300 S4_MR
0x301 S4 _MR1
0x302 S4 CRO Reserved
0x302 S4_CR
0x303 S4 CR1 SOCKET€L£ommand Register
0x304 S4 IMRO Reserved
0x304 S4_IMR :
0x305 S4_IMR1 | SOCKET4nterrupt Mask Register
0x306 S4 IR0 Reserved
0x306 S4 IR :
0x307 S4 IR1 SOCKET4nterrupt Register
0x308 S4 SSRO | Reserved
0x308 S4_SSR
0x309 S4_SSR1 | SOCKETS0OCKETtatus Register
0x30A S4 PORTRO| SOCKET4ource Port Register
0x30A S4 PORTR
0x30B S4_PORTR1
0x30C S4 DHRO | SOCKET®estination Hardware
0x30C S4_DHAR )
0x30D S4 DHARL1 | Address Register
0x30E S4 DHAR2
0x30E S4_DHAR2
0x30F S4 DHAR3
0x310 S4 DHAR4
0x310 S4_DHAR4
0x311 S4 DHARS5
0x312 S4 DPORTR( SOCKET4®estination Port Register
0x312 S4 DPORTEF
0x313 S4_DPORTR
0x314 S4 DIPRO | SOCKET®estination IP Address
0x314 S4 DIPR )
0x315 S4_DIPR1 | Register
0x316 S4_DIPR2
0x316 S4 DIPR2
0x317 S4_DIPR3
0x318 S4_MSSRO | SOCKETMaximum Segment Size
0x318 S4_MSSR )
0x319 S4 MSSR1 | Register
0x31A S4 KPALVTR | SOCKETXKeep Alive Time Register
0x31A S4_PORTOF
0x31B S4_PROTOR| SOCKET#rotocol Number Register
0x31C S4 TOSRO | Reserved
0x31C S4_TOSR
0x31D S4_TOSR1 | SOCKETZOS Register
Ox31E S4 TTLRO | Reserved
Ox31E S4 TTLR
0x31F S4_TTLR1 | SOCKETATL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x320 S4_TX_WRSR|( Reserved
0x320 S4_TX_WRS
0x321 S4 TX_WRSR]| SOCKETZ X Write Size Register
0x322 S4_TX_WRSR
0x322 S4_TX_WRSR|
0x323 S4_TX_WRSR
0x324 S4 TX FSRO| Reserved
0x324 S4_TX_FSR
0x325 S4 TX_FSR1| SOCKETAX 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 SOCKET&RX Receive Size Register
0x32A S4_RX_RSR2
0x32A S4 RX _RSR2
0x32B S4_RX_RSRS3
0x32C S4 FRAGRO | Reserved
0x32C S4_FRAGR
0x32D S4_FRAGR1 | SOCKET4P FLAG Field Register
0x32E S4 TX _FIFOR( SOCKETAX FIFO Register
0x32E S4_TX_FIFOR
0x32F S4 TX_FIFOR]
0x330 S4 RX_FIFOR( SOCKET&RX FIFO Register
0x330 S4_RX_FIFOR
0x331 S4 RXFIFOR1
0x332 Reserved
0x332
0x333
0x33E Reserved
0x33E
0x33F
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x340 S5 MRO SOCKET®ode Register
0x340 S5 MR
0x341 S5_MR1
0x342 S5 CRO Resened
0x342 S5 _CR
0x343 S5 CR1 SOCKET® ommand Register
0x344 S5 IMRO Reserved
0x344 S5_IMR :
0x345 S5_IMR1 | SOCKET3nterrupt Mask Register
0x346 S5 IRO Reserved
0x346 S5_IR :
0x347 S5 IR1 SOCKET%nterrupt Register
0x348 S5 SSRO | Reserved
0x348 S5_SSR
0x349 S5 SSR1 | SOCKETSOCKETtatus Register
Ox34A S5 PORTRO| SOCKET%Source Port Register
Ox34A S5 PORTR
0x34B S5_PORTR1
0x34C S5 DHARO | SOCKET®estination Hardware
0x34C S5 _DHAR )
0x34D S5 DHARL1 | Address Register
Ox34E S5 DHAR2
0x34E S5_DHAR2
Ox34F S5 DHARS3
0x350 S5 _DHAR4
0x350 S5_DHAR4
0x351 S5 _DHAR5
0x352 S5 DPORTR( SOCKET®estination Port Register
0x352 S5_DPORTH
0x353 S5 _DPORTRI1
0x354 S5 DIPRO | SOCKET®Destination IP Address
0x354 S5_DIPR _
0x355 S5_DIPR1 | Register
0x356 S5_DIPR2
0x356 S5_DIR2
0x357 S5_DIPR3
0x358 S5 _MSSRO | SOCKET®aximum Segment Size
0x358 S5 _MSSR )
0x359 S5 MSSR1 | Register
0x35A S5 KPALVTR| SOCKETHKeep Alive Time Register
0x35A S5_PORTOF
0x35B S5 _PROTOR| SOCKET®rotocol Number Register
0x35C S5 TOSRO | Reserved
0x35C S5_TGBR
0x35D S5_TOSR1 | SOCKETHOS Register
Ox35E S5 TTLRO | Reserved
0x35E S5 TTLR
0x35F S5 TTLR1 | SOCKETHTL Register

© Copyright 208 WIiZnet Co., Inc. All rights reserved.

38

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH



6‘7 IZnet

Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x360 S5_TX_WRSR( Reserved
0x360 S5_TX_WRS
0x361 S5 TX_WRSR1| SOCKETT X Write Size Register
0x362 S5 TX_WRSRZ
0x362 S5_TX_WRSR|
0x363 S5 _TX_WRSR3
0x364 S5 TX FSRO | Reserved
0x364 S5_TX_FSR
0x365 S5 TX FSR1 | SOCKETTIX 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| SOCKETRRX Receive Size Register
0x36A S5_RX_RSR2
0Xx36A S5 _RX_RSR2
0x36B S5_RX_RSR3
0x36C S5 FRAGRO | Reserved
0x36C S5_FRAGR
0x36D S5 _FRAGR1 | SOCKET%P FLAG Field Register
0x36E S5 TX_FIFORQ SOCKETIX FIFO Register
0x36E S5_TXFIFOR
0x36F S5_TX_FIFORI
0x370 S5 _RX_FIFOR( SOCKETRX FIFO Register
0x370 S5_RX_FIFOR
0x371 S5_RX_FIFOR]
0x372 Reserved
0x372
0x373
0x37E Reserved
Ox37E
0x37F
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x380 S6_MRO SOCKET®/ode Register
0x380 S6_MR
0x381 S6_MR1
0x382 S6_CRO Reserved
0x382 S6_CR
0x383 S6_CR1 SOCKET&ommand Register
0x384 S6_IMRO Reserved
0x384 S6_IMR :
0x385 S6_IMR1 | SOCKET#®nterrupt Mask Register
0x386 S6_IRO Reserved
0x386 S6_IR
0x387 S6_IR1 SOCKET#6nterrupt Register
0x388 S6_SSRO | Reserved
0x388 S6_SSR
0x389 S6_SSR1 | SOCKET&OCKETtatus Register
Ox38A S6_PORTRO | SOCKET&ource Port Register
0x38A S6_PORTR
0x38B S6_RPORTR1
0x38C S6_DHARO | SOCKET®estination Hardware
0x38C S6_DHAR )
0x38D S6_DHAR1 | Address Register
0x38E S6_DHAR?2
0x38E S6_DHAR2
0x38F S6_DHARS3
0x390 S6_DHAR4
0x390 S6_DHAR4
0x391 S6_DHARS5
0x392 S6_DPORTR( SOCKET®estination Port Register
0x392 S6_DPORTF
0x393 S6_DPORTRI1
0x394 S6_DIPRO | SOCKET®estination IP Address
0x394 S6_DIPR _
0x395 S6_DIPR1 | Register
0x396 S6_DIPR2
0x396 S6_DIPR2
0x397 S6_DIPR3
0x398 S6_MSSRO | SOCKET®/aximum Segment Size
0x398 S6_MSSR )
0x399 S6 MSSR1 | Register
0x39A S6_KPALVTR| SOCKET&eep Alive Time Register
0x39A S6_PORTOF
0x39B S6_PROTOR| SOCKET®rotocol Number Register
0x39C S6_TOSRO | Reserved
0x39C S6_TOSR
0x39D S6_TOSR1 | SOCKET@OS Register
0x39E S6_TTLRO | Reserved
0x39E S6_TTLR
0x39F S6 TTLR1 | SOCKETATL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x3A0 S6_TX_WRSR( Reserved
0x3A0 S6_TX_WRS
Ox3A1 S6_TX _WRSR] SOCKETA@X Write Size Register
0x3A2 S6_TX_WRSR?
0x3A2 S6_TX_WRSR
0x3A3 S6_TX_WRSR3
0x3A4 S6_TX FSRO | Reserved
0x3A4 S6_TX_FSR
0x3A5 S6_TX FSR1| SOCKET@X 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| SOCKET®RX Receive Size Register
O0x3AA S6_RX_RSR2
0x3AA S6_RX_R=2
0x3AB S6_RX_RSR3
0x3AC S6_FRAGRO | Reserved
0x3AC S6_FRAGR
0x3AD S6_FRAGR1 | SOCKET®P FLAG Field Register
Ox3AE S6_TX_FIFOR( SOCKET@X FIFO Register
Ox3AE S6_TX_FIFOR
OXx3AF S6_TX_FIFORI
0x3B0 S6_RX_FIFOR( SOCKE6 RX FIFO Register
0x3B0 S6_RX_FIFOR
0x3B1 S6_RX_FIFOR]
0x3B2 Reserved
0x3B2
0x3B3
0x3BE Reserved
0x3BE
0x3BF
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x3CO0 S7_MRO SOCKETMode Register
0x3CO0 S7_MR
0x3C1 S7_MR1
0x3C2 S7 _CRO Reserved
0x3C2 S7_CR
0x3C3 S7_CR1 SOCKETTommand Register
0x3C4 S7 IMRO | Reserved
0x3C4 S7_IMR :
0x3C5 S7_IMR1 | SOCKETTnterrupt Mask Register
0x3C6 S7_IRO Reserved
0x3C6 S7 IR :
0x3C7 S7_IR1 SOCKETTnterrupt Register
0x3C8 S7_SSRO | Reserved
0x3C8 S7_SSR
0x3C9 S7_SSR1 | SOCKETBOCKEStatus Register
Ox3CA S7_PORTRO| SOCKETBource Port Register
0x3CA S7_PORTR
0x3CB S7_PORTR1
0x3CC S7_DHARO | SOCKETDestination Hardware
0x3CC S7_DHAR )
0x3CD S7 _DHARL1 | Address Register
0x3CE S7_DHAR2
0x3CE S7_DHAR2
0x3CF S7 _DHAR3
0x3D0 S7_DHAR4
0x3DO0 S7_DHAR4
0x3D1 S7_DHARS5
0x3D2 S7_DPORTR( SOCKETDestination Port Register
0x3D2 S7_DPORTF
0x3D3 S7_DPORTRI]
0x3D4 S7_DIPRO | SOCKETDestination IP Address
0x3D4 S7_DIPR )
0x3D5 S7_DIPR1 | Register
0x3D6 S7_DIPR2
0x3D6 S7_DIPR2
0x3D7 S7_DIPR3
0x3D8 S7_MSSRO | SOCKETMaximum Segment Size
0x3D8 S7_MSSR )
0x3D9 S7_MSSR1 | Register
Ox3DA S7 _KPALVTR| SOCKETKeep Alive Time Register
0x3DA S7_PORTOF
0x3DB S7_PROTOR| SOCKETProtocol Number Register
0x3DC S7 _TOSRO | Reserved
0x3DC S7_TOSR
0x3DD S7_TOSR1 | SOCKETTOS Register
0x3DE S7 _TTLRO | Reserved
Ox3DE S7_TTLR
0x3DF S7_TTLR1 | SOCKETTTL Register
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Address offset Symbol
Description
16Bit | 8Bit 16Bit 8Bit
0x3EO0 S7_TX_WRSR|( Reserved
0x3EOQ S7_TX_WRS
Ox3E1l S7_TX_WRSR]| SOCKETTX Write Size Register
0x3E2 S7_TX_WRSR
0x3E2 S7_TX_WRSR
O0x3E3 S7_TX_WRSR
Ox3 S7 TX FSRO| Reserved
O0x3E4 S7_TX_FSR
Ox3E5 S7_TX_FSR1| SOCKETTX Free Size Register
O0x3E6 S7_TXFSR2
Ox3E6 S7_TX_FSR2
Ox3E7 S7_TX_FSR3
0x3E8 S7_RX_RSRO Reserved
Ox3E8 S7_RX_RSR
Ox3E9 S7_RX_RSR1] SOCKETRX Receive Size Register
Ox3EA S7_RX_RSR2
OX3EA S7_RX_RSR2
Ox3EB S7_RX_RSR3
Ox3EC S7_FRAGRO | Reserved
Ox3EC S7_FRAGR
Ox3ED S7_FRAGR1 | SOCKETTP FLAGField Register
Ox3EE S7_TX_FIFOR( SOCKETTX FIFO Register
Ox3EE S7_TX_FIFOR
Ox3EF S7_TX_FIFOR]
0x3F0 S7_RX_FIFOR| SOCKETRX FIFO Register
0x3F0 S7_RX_FIFOR
0x3F1 S7_RX_FIFOR
0x3F2 Reserved
Ox3F2
0x3F3
Ox3FE Reserved
Ox3FE
Ox3FF
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4. Register Description

[Notation]

Name
R/W
RO
WO
AO1
AO2

Reset

X

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

: Register Name

: Read/Write
: Read Only

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

: Reset value

For convenience, we assume the Base Address(BA) of T.M.S is 0x08000, and BA of the Physica
Address of W5300 Register is 0x0800.

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

3. Sn_ : SOCKET register prefix
Sn_MR (SOCKEit mode register, 0<=n<=7)

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

Physical Address| Symbol - = = - - -

Address offset | Reset Value 0 0 0 0 0 0

- : Reserved Bit 1 : Logical High 0 : Logical Low

DondtU:1®ak e (R) : Read Only Bit

16 bit Register Symbol(AO1/A02)

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/ ----]1[0x3800 or 0xB800]
MR setsthe mode of W5300 such like that h ost Interface mode , MSB/LSBswap of Sn_TX_FIOR
& Sn_RX FIFOR, S/W reset,internal TX/RX memory test, MSB/LSB swap of data bus and

address mode.
MRO 14 13 12 11 10 9 8
0x08000 DBW MPF WDR2 WDFL WDR 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
At the reset time of W5300, it is fixed according to logic level of PIN
0 Bl T1 6 Bfi¢oreset, itis not changed.
Refer to BIT16EN description of 01.1 PIN Layoutd
MAC Layer Pause Frame
0 : Normal frame
1: Pauseframe
14 MPF
I't is set as 06106, when poatardreswifch. Wnen
setas 0106, traadmiti dapaused until changi
13 WDE2 Write Data Fetch Time
12 WDFL When Host-Write operation, since 6/ CSd is asse
Write -Data after WRE X PLL CLK
1 WDFO If Host-Write oper at i on i s f i nassertechijh) pedofe ONRE X
PLL CLKWrite-Dat a i s fetched at t-dssertethighe
10 RDH Read Data Hold Time
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0 : No use data hold time
1: Usedata hold time (2 X PLL CLK

When HostRead operation, W5300 holds the Read-Data during 2 X PLL CLK
after HostReadoper ati on i s f i nRassertee fligh).(ld thi€

case, be careful of collision of data bus.

Reserved

FIFO Swap Bit
0 : Disable swap

1: Enable swap

It swaps the most significant byte (MSB) and least significant byte (LSB).
Basically, the byte ordering of W5300 is big-endian. If the target host
system is based on little -endian, you can switch the byte ordering of
Sn_TX_FI FOR/ Sn_RX_FI FOR by setting

little -endian.

MR(70)/MR1(7:0)

Bit Symbol

Description

7 RST

S/W Reset

| f itds set as 0610, W5300 is reset.

This bit is automatically cleared after reset.

Reserved

Memory Test Bit
0 : Disable internal TX/RX memory test

1: Enable internal TX/RX memory test

Badcally, internal TX memory of W5300 supports Host -Wkite operation
through Sn_TX_FIFOR, and internal RX memory does HosRead operation
through Sn_RX_FIFORHowever if this bi t is set as 061
memory supports both of Host-Read and Host-Write operation through
Sn_TX_FIFOR/Sn_RX_FIFQRnNd verifies the internal TX/RX memory.

After testing W5300 internal TX/RX memory, be sure to reset or close the
SOCKET

For the detail, referto 0 How t o t est internal TX

4 PB

Ping Block Mode

© Copyright 208 WIiZnet Co., Inc. All rights reserved.

46

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH



=)

WIZnet

0 : Disable Ping block
1 : Enable Ping block

When this bi t i s set -pmgreplydpdcess AfUGMPlogic block is
disabled, and Ping-reply(ICMP echo reply) is not processed to the Ping-
request(ICMP echo request)

cf> Even though ping bl oc k mode ena usérses ICMPSOCKET
(Sn_MR(P3:P0)=Sn_MR_IPRAW and Sn_PROTOR1=0x01), -piuig-reply is

not processed. Auto-ping-reply supports max.119Bytes.

3 PPPoE

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

This bi t should be set tngto PRPRDEservehwtinoutc
router or other s. For the detail, referto 0 Ho w t BPP&is ¥W53000

2 DBS

Data Bus Swap
0 : Disable swap

1: Enable swap

FS bit only swaps MSB and LSB of Sn_TX_FIFOR/Sn_RX_FIFOR.
However, this bit swaps MSB and L8 of all registers including
Sn_TX_FIFOR/Sn_RX_FIFOR. $hit isvaidwhen DBW bit is

Reserved

0 IND

Indirect Bus I/F mode
0 : Direct address Mode

1 : Indirect address Mode

It sets host interface mode of W5300.
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4.2 Indirect Mode Registers

In case of MR(IND) =81 W5300 operates as indirect address mode. Target host system can
access indirecty COMMON and SOCKET registers using only MR, IDM_AR, IDM_DR(That is,
Target host system can access directly MR, IDM_AR, IDM_DR which are only mapped in TM.S)

IDM_ARIndirect Mode Address Register ) [R/W] [ 0x08002/----1[0x0000]
It sets an address offset of COMMON egisters or SOCKETregisters that are indirectly
accessible. IDM_AR(O)r IDM_ARZ1(0) which is theleast significant bit of IDM_AR, are ignored.

Ex) AccessingS4 RX_FIFOR(0x330@ as below.
IDM_ARO =MSB (0x03) ofaddress offset of $4_RX_FIFOR
IDM_ARL1 = SB (0x30) ofaddress offset of S4_RX_FIFOR
IDM_AR(0x08002----)
IDM_ARO(0x08002/---) IDM_AR1(0x08003/---)
0x03 0x30

IDM_DR(Indirect Mo de Data Register) [R/W] [Ox 08004/----][0x0000]

It accessesa real data value of C OMMONor SOCKETegisters that are indirectly accessible.
IDM_DRO corresponds to MSBalues of the register addressed by IDM_AR and IDM_DR1 does to
LSBvalue of that .

When udng 8bit data bus width and accessing LSB of any register, IDM_DR1 should be accessed.
When accessing MSB, IDM_DRO should be accessed.

It accesses the real value of COMMONor SOCKET registers which have the address offset in
IDM_AR.

The MSB and LSB value foregister addressed by IDM_ARcorresponds to DM_DR(Cand IDM_DR1
respectively.

At 8 bit data bus width, if the host access the LSB value of register addressed by IDM_ARhen
use IDM_DRJ1and if the host access the MSB value of that then use IDM_DRO

Ex1) When the host writes IR(0x002) with the value 0x80FQ

16 Bit Data Bus Wi d8 Bit Data Bus Widt
IDM_AR = 0x002 IDM_ARO = 0x00

IDM_DR = 0x80F0 IDM_AR1 = 082

IDM_DRO = 0x80

IDM_DR1 = 0xFO
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Ex2) When the hostreads IROXOFE)and saves it in variable 6vald

16 Bit Data Bus Wi d8 Bit Data Bus Widt

IDM_AR = 0x002 IDM_ARO = 0x00
val = IDM_DR IDM_AR1 = 082
val = IDM_DRO

val = (val << 8) + IDM_DR1

IDM_AR(0x08002/---)
IDM_ARO(0x0808/ ----) | IDM_AR1(0x08003/---)
0x00 0x02

IDM_DR(0x08004----)
IDM_DRO(0x08004/--) | IDM_DRZ1(0x08005f--)
MSRIRO) of IR LSRIR1) of IR

00SSAA uoinjos AlAIDaUU0D 19uleIul 9duewopad-ybiH

4.3 COMMONRegisters

IR (Interrupt Register) [R/W] [0x08002/0x002] [0x00 00]
IR is the register to notify W5300 i nterrupt type to the host. When any interrupt occurs, the
related bit ofandifRheirdated imterrum smask i & i teen §INTGO signal is

asserted low.

6/ 1 Nignalkeeps | ow until al | bits of | R 6Dé&dgsodareas 600 . I
assertedh i g h. I n or debitwhich waslsed r alsR bét$hould tviitecthe bit as
616. I n c &iswhichowassl eRtl 6asss 610, it is automadlbitsal 'y cl e:

of the related Sn_IR.

IRO 15 14 13 12 11 10 9 8
0x08002 | IPCF | DPUR | PPPT | EMTU £ £ : :
0x002 0 0 0 0 0 0 0 0
IR1 7 6 5 4 3 2 1 0
0x08008 | S7_INT| S6_INT| S5 INT| S4 INT| S3_INT| S2_INT| S1_INT| SO_INT
0x003 0 0 0 0 0 0 0 0
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IR(15:8)/IR0O(7:0)

Bit Symbol Description
IP Conflict
I 't 6s s ewhendPsadddessdis conflicted (when receiving ARP-request

15 IPCF packet having same IP address assource IP address of W5300Q. Wh e n
set as 0618, there is another deevarktoe
cause communication problem. Therefore, quick step is required to settle
this problem.
Destination Port unreachable

14 DPUR
l'tds set as 6106 when mpatcusréaghabeppacket MP
Refer to UIPRand UPORTR.
PPPoETerminate

PPPT

13 When the connection with server is closed at the PPPo E mode, it is set as
6106.
Fragment MTU

12 FMTU
When receiving I CMP (Fragment MTU)
Refer to FMTUR.

11 - Reserved

10 - Reserved

9 - Reserved

8 - Reserved

IR(7:0)/IR1(7:0)

Bit Symbol Description
Occurrence of SOCKET7Interrupt

7 S7_INT | When an interrupt occurs at the SOCKET7it becomes6 1 & . Thi s
information is applied to S7_IR1. This bit is automatically cleared when
S7 _IR1 is cleared to 0x00 byhost.
Occurrence of SOCKET®@Interrupt

6 S6_INT
When an interrupt occu rs at the SOCKETgGit becomes d 1 8 . Thi s
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information is applied to S6_IR1. This bit is automatically cleared when
S6_IR1 is cleared to 0x00 byhost.
Occurrence of SOCKETSInterrupt
5 S5_INT | When an interrupt occurs at the SOCKET5 i t b e c ©hiseénterrupt1
information is applied to S5_IR1. This bit is automatically cleared when
S5_IR1 is cleared to 0x00 byhost.
Occurrence of SOCKET4Interrupt
4 S4 INT | When an interrupt occurs at the SOCKET4 i t becomes 061
information is a pplied to S4_IR1. This bit is automatically cleared when
S4 IR1 is cleared to 0x00 byhost.
Occurrence of SOCKET3nterrupt
3 S3 INT | When an interrupt occurs at the SOCKET3 i t becomes 061
information is applied to S3_IR1. This bit is aut omatically cleared when
S3 _IR1 is cleared to 0x00 byhost.
Occurrence of SOCKETZnterrupt
) = N When an interrupt occurs at the SOCKET2 i t becomes 061
- information is applied to S2_IR1. This bit is automatically cleared when
S2_IR1$ cleared to 0x00 by host.
Occurrence of SOCKET1Interrupt
1 S1 INT | When an interrupt occurs at the SOCKET1 i t becomes 061
information is applied to S1_IR1. This Bit is automatically cleared when
S1_IR1 is cleared to 0x00 byhost.
Occurrence of SOCKETOQInterrupt
0 SO INT | When an interrupt occurs at the SOCKETO i t becomes 061
information is applied to S1_IR1. This bit is automatically cleared when
S1_IR1 is cleared to 0x00 byhost.

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

I't configures

W5 3 0 0 6 shost. Bacheinterruppnask bibof IMR ¢oirebppnds h e
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to each interrupt bit of I R. When any bit of I%-is
al so set as 6106, tothe hoesrtr.u p(t 6 /iIsNTifs spuiend i s assert.gd fr
corresponding I MR bit is not set hosstd 0(65 | N Thée piir:ﬁt ekrere
high) even though IR bit is set as 016. 3
IMRO 15 14 13 12 11 10 9 8 =
0x08004 IPCF DPUR PPPT FMTU - - - - g
0x004 0 0 0 0 0 0 0 2
IMR1 7 6 5 3 2 1 0 g
0x08005 | S7INT | S6INT | S5INT | S4INT | S3INT | S2INT | S1INT | SOINT §
0x005 0 0 0 0 0 0 0 gﬁ
<
g
IMR(15:8)/IMRO(7:0) c
Bit Symbol Description g'
15 IPCF IR(IPCF)Interrupt Mask E
14 DPUR IR(DPUR)Interrupt Mask C(B
13 PRPT IR(PPPT)Interrupt Mask 8
12 FMTU IR(FMTU) Interrupt Mask
11 - Reserved
10 - Reserved
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
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SHAR (Source Hardware Address Register) [R/W] [0x08008/0x0 08] [00.00.00.00.00.00]
It configures source hardware address (MACaddress).

Ex) In case of 000.08.DC.01.02.036
SHAR(0x08008/0x008)

SHARO(0x08008/0x008) | SHAR1(0x08009/0x009)

0x00 0x08

SHAR2(0x0800A/0x00A)

SHAR2(0x0800A/0x00A)| SHAR3(0x0800B/0x00B)

0xDC 0x01

SHAR4(0x0800C/0Xx00C)

SHAR4(0x0800C/0x00C)| SHAR5(0x0800D/0x00D)

0x02 0x03

GAR (Gateway IP Address Register) [R/W] [0x0 8010/0x010 ][00 .00.00.00 ]

It configures gateway IP address.

Ex) in case of 0192.168.0.16
GAR(0x08010/0x010) GAR2(0x08012/0x012)

GARO(0x08010/0x010) | GAR1(0x08011/0x011) | GAR2(0x08012/0x012) | GAR3(0x08013/0x013)

192(0xC0) 168(0xA8) 0(0x00) 1(0x01)

SUBR (Subnet Mask Register) [R/W] [ 0x08014/0x014 ][00 .00.00.00 ]
It configures subnet mask address
Ex) in case of 0255.255.255.0060

SUBR(x08014/0x014) SUBR2(0x08016/0x016)

SUBRO0(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] [0x 08018/0x018] [ 00.00.00.00 ]

It configures source IP address or notifies source IP address acquired by PPPoEprocess of
W5300.

Ex) in case of 0192.168.0.36

SIPR(0x0808/0x01 8) SIPR(0x0801A/0x0 1A)

SIPR(0x08018/0x018) | SIPR(0x08019/0x019) | SIPR20x0801A/0x01A) | SIPR3(0x0801B/0x01B)

192(0xCO) 168(0xA8) 0(0x00) 3(0x03)
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RTR Retransmission Timeout -period Register) [R/W][ 0x0801C/0x01C ] [0x07D0]
It configures retransmission timeout-period. The standard unit of RTR is 100us. RTR is
initialized with 2000(0x07D0) and has 200ms timeout -period.

Ex) When timeout -period is set as 400ms RTR =(400ms / 1ms) X 10 = 4000(0x0FAOQ)
RTR(0x0801C/0x01C)

RTRO(0x0801C/0x01C) | RTR1(0x080D/0x01 D)

OxOF 0xA0

RCR Retransmission Retry-Count Register) [R/W] [ 0x0801E/0x001 E] [0x --08]

It configures the number of retransmission times. When retransmission occurs as many as

1N|0S A1IAI193UU0D 18Ula1u] dourwIoId-ybiH

ORCR+10d6 ti mmgd,erTiurpd dMBE3RITOs ebti t( 60T Sn_ I R i s set asZ0610)
In TCP communication, the value of Sn_SSR is c@ange
with Sn_IR(TIMEOUT) = icalad.i oMgt oind yTCSFh_dd?mrfrun\/lEOUé) =
o1
w
Ex) RCR = 0x0007 8

RCR(0x0801E/Ox01E)

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

Reserved 0x07

The timeout of W5300 can be configurable with RTR and RCR. W5 3 0 6imdesut has ARP and
TCPretransmission timeout.
At the ARP(Refer to RFC 826, http://www.ietf.org/rfc.html ) retransmission timeout, W5300

automatically sends ARP-requestt o t he p e er &rsorderRo aaqdick ™MAG address
information (used for communication of IP , UDP, or TCP). As waiting for ARRresponse from the

peer, if there is no response during the time set in RTR, Timeout occurs and ARP -request is re-

transmitted. I't is repemmwes.ed as many as O6RCR + 16
Even ater ARP-request retransmissions are repeated 6 RCR + 16 ti mes, -if there
response, the final ti meout occurs and Sn_I R(TI MEOUT) becomes 0

The value of final timeout (ARPro) of ARP-request is as below.

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

At the TCP packet retransmission timeout, W5300 transmits TCP packets (SYN, FIN, RST, BTA
packets) and waits for the acknowledgement (ACK) during the time set in RTR and RCR. If

there is no ACK from the peer, Timeout occurs and TCP packets (sent earlier) are
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retransmitted. The retransmissionsar e repeated as many asterd@GPCR +£-16
. . N ~ . > .

packetret ransmi ssi ons are repeated ORCR +16 times., if
D

ti meout occur s and Sn_SSR i s changed t o 680%‘K_CL

Sn_I R(TI MEOUT) = 0156

The value of final timeout (TCPro) of TCP packet retransmission can be calculated as below,

M
TCPRo=( SRTRX2") + ((RCRM)X RTRmx )X 0.1ms
N=0

N . Retransmission count, 0<=N<=M
M : Minimum value when RTR X V> 65535 and0 <= M <= RCR
RTRia RTR X2

Ex) When RTR = 20000x07D0), RCR = §0x0008),
ARRo = 2000 X 0.1ms X 9 = 1800ms = 1.8s
TCRo= (0x07DO0 + 0XOFAO + OXLF40 + 0x3E80 + 0x7D00 + OXFA0O + OxFAOO + OXFAQD + OxFAOO) X 0.1ms
= (2000 + 4000 + 8000 + 16000 82000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s

00EG/M\\ uonnjos Al!A!lOGUUO:) louJalu] aduew.l
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TMSR(TX Memory Size Register) [R/W] [0x08020/0x020] [08 .08.08.08.08.08.08.08 ]

It configures internal TX memory size of each SOCKETTX memory size of each SOCKETis
configurable in the rang e of 0~64Kbytes. 8Kbytes is assigned when reset. Total memory size of
eachSOCKEGd s T X nf{EMSBQgy skiould be the multiple of 8. The sum of TMSyyand RMSywm
(Total size of eachis®RBKBWEGTOs RX memory)

TMSO01R(TX Memory Size cBOCKETAL Register) [R/W] [0x08020/0x020] [0x0808]

It configures internal TX memory size.

Ex1) SOCKETO04KB, SOCKET1 16KB

TMS01R(0x08020/0x020)

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

4 (0x04) 16 (0x10)

TMS23R(TX Memory Size dBOCKET/ Register) [R/W] [0x080 22/0x022] [0x0808]
It configures internal TX memory size of SOCKET2and SOCKET3
Ex2 SOCKET2 1KB, SOCKET3 20KB

TMS3R(0x08020/0x020)

TMSR(0x08022/0x022) | TMSR(0x08023/0x02 3)

1 (0x01) 20 (0x14)

TMS45R(TX Memory Size 65OCKET/A Register) [R/W] [0 x08024/0x024] [0x0808]
It configures internal TX memory size of SOCKET4nd SOCKET5

Ex3) SOCKET40KB, SOCKET5 7KB

TMS45R(0x08024/0x024)

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

0 (0x00) 7 (0x07)

TMS67R(TX Memory Size cBOCKETH Register) [R/W] [0x08024/0x024] [0x0808]
It configures internal TX memory size of SOCKET&nd SOCKET7
Ex4) SOCKET®6 12KB, SOCKET7 12KB

TMS67R(0x08026/0x026)

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

12 (0x00) 12 (0x0C)

As shown in above Ex1) ~ Ex4), TM§(TMSRO +TMSR1 + TMSR2 + TMSR3 + TMSR4 + TMSR5 +
TMSR6 + TMSRY7) is 72, the multiple of 8 (72 % 8 = 0)
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RMSR(RX Memory Size Register) [R/W] [0x08028/0x028] [08.08.08.08.08.08.08.08]

It configures internal RX memory size of each SOCKET

RXmemory size of each SOCKETs configurable in the range of OK byte ~ 64Kbytes. 8Kbytes is
assigned when reset. The sum of RMgyyand TMSyy should be 128KB.

RMSO01RRX Memory Size of SOCKETM Register) [R/W] [0x0802 8/0x02 8] [0x0808]
It configures internal RX memory size of SOCKET@&nd SOCKET1
Ex5 SOCKET017KB, SOCKET1 3KB

RMVISO1R(0x080@/0x02 8)

RMSRO(0x0802/0x028) | RMSR1(0x0802/0x02 9)

17 (0x11) 3 (0x03)

RMS23RRX Memory Size of SOCKET/3 Register) [R/W] [0x0802 A/0x02 A] [0x0808]
It configures internal RX memory size of SOCIET2and SOCKET3

Ex6) SOCKET2 5KB, SOCKET3 16KB

RMS45RRX Memory Size of SOCKET/ Register) [R/W] [0x0802 C/0x02 C] [0x0808]

RMS23R(0x0802/0x02 A)
RMSR2(0x080&/0x02A) | RMSR3(0x080B/0x02 B)
5 (0x05) 16 (0x10)

It configures internal RX memory size of SOCKET4nd SOCKET5
Ex7) SOCKET4 3KB, SOCKETS5 4KB

RMS67R(TX Memory Size cBOCKETE Register) [R/W] [0x0802 E/0x02 F] [0x0808]

RMS45R(0x0802/0x02 C)
RMSR4(0x0802/0x02C) | RMSR5(0x08R0/0X0 2D)
3 (0x03) 4 (0x04)

It configures internal RX memory size of SOCKET@&nd SOCKET.?
Ex8) SOCKET®6 4KB, SOCKET7 4KB

As shown above Ex1) ~ Ex8), RMgy(RMSRO + RMSR1 + RMSR2 + RMSR3 + RMSR4 + RMSR5 +

RMS67R(0x0808/0x02 E)
RMSR6(0X080B/0x02E) | RVISR7(0x080/0x02 F)
4 (0x04) 4 (0x04)

RMSR6 + RMSRY7) is set as 56he sum of TMSyyand RMSyyis 128.
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MTYPER(Memory Type Register) [R/W] [0x0 8030/0x030 ] [0x00 FF]

W5 3 0 0 6 dytet dagaknemory (Internal TX/RX memory) is composed of 16 memory blocks
of 8Kbytes. MTYPER configures type of each 8KBmemory block d RX or TXmemory. The type

of 8KBmemory bl o ¢ k MTYPER.

corresponds to

each

bit

me mor vy, and the bit mamorg MBYPERIiistconfigareduias Bfdemaryg type X
from the lower bit. The rest of the bits not configured asTXme mory, shoul d

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

MTYPR(15:8)/ MTYPER(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)/MTYPERL(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
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Ex1) TMSum= 72, RMguu= 56
As72/8 =9, from MBO to MB8 are set as TXmemory.

MTYPER(0x08030/0x030)

MTYPERO(0x08030/0x80) | MTYPER1(0x08BL/0X0 31)

0x01 OxFF

Ex2) TM@ym= 128, RMgyu=0

MTYPER(0x08030/0x030)

MTYPERO(0x08030/0x030) | MTYPERZ1(0x08031/0x031)

OxFF OxFF

Ex3) TMSuu= 0, RMSuy= 128

MTYPER(0x08030/0x030)

MTYPERO(0x08030/0x030) | MTYPER1(0x08031/0x031)

0x00 0x00

PATR (PPPoEAuthentication Type Register) [R] [ 0x08032/0x032 ][0 x0000]
It notifies authentication method negotiated with PPPoE server.

W5300 supports 2 types of authentication methods.

Value Authentication method
0xC023 PAP
0xC223 CHAP
EXYPAT RCHAR 0
PATR(0x08032/0x032)
PATR0(0x08032/0x032) PATR1(0x08033/0x033)
0xC2 0x23

PTIMER(PPP Link Control Protocol Request Timer Register)[R/W][ 0x08036/0x036 ][0x --28]
It configures transmitting timer of link control protocol (LCP) echo request. Value 1 is about
25ms.

Ex) PTIMER= 200 (200 * 25ms = 5000ms = 5s)

PTIMER(0x8036/0x037)

PTIMERO(0x08036/0x036) PTIMER1(0x08037/0x037)

Reserved 200 (0xC8)

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH
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PMAGI®R(PPP LCP Magic number Register)[R/W][ 0x08038/0x038 ][0x --00]
It configures byte value to be used for4 byt es oO0Magi c Numberé during
PPPoE server. Forthe detail, referto 6 H o w use BPRE in W53000.

Ex) PMAGICR = 0x01

PMAGICR(0x08036/0x037)

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

Reserved 0x01

Magic number = 0x01010101

PSIOR(PPROE Session ID Register)[R][0x0803C/0x03C][0x 0000]
It noti fies PPPsession ID to be used for communication with PPPoE server (acquired by PPPoE
process of W5300)

Ex) PSIDR= 0x0017

PSIDR(0x0803C/0x03C)

PSIDR0O(0x0803C/0x03C) PSIDR1(0x0803D/0x03D)

0x00 0x17

PDHAR(PPPoE Destination Hardware Address Register)[R][0x08040/0x040]
[00.00.00.00.00.00]
It notifies hardware address of PPPoEserver (acquired by PPPoE process of W5300).

Ex) PDHAR= 00.01.02.03.04.05

PDHAR(0x08040/0x040)

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

0x00 0x01

PDHAR2(0x08042/0x04

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

0x02 0x03

PDHAR4(0x08044/0x044)

PDHARA4(0x08044/0x044) | PDHAR5(0x08045/0x045)

0x04 0x05
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UIPR (Unreachable IP Address Register) [R] [OxO 8048/0x048 ][00 .00.00.00 ]
UPORTR (Unreachable Port Register) [R] [0x0O 804C/0x04C] [0x0000]

When trying to transmit UDP data to destination port number which is not open, W5300 can
receive ICMP (Destinationport unr eachabl e)

destination IP address and unreachable port number of | CMP packet can be acquired through

UIPR and UPORTR.

Exl) UIPR =192.168.0.11

packet . I n this

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 (0XOB)

Ex2) UPQRT = 5000(0x1388)

UPORTR(0x0804C/0X04C)

UPORTRO(0x0804C/0x04C)

UPORTR1(0x0804D/0x04D)

0x13

0x18

FMTUR (Fragment MTU Register) [R] [0x0804 E/O0x04 E] [0x0000]

When communicating with the peer having a different MTU, W5300 can receive an

ICMP(Fragment MTU)pac k et . At

keep communicating with the peer having Fragment MTU, set the FMTUR first in Sn_MSSR of

the SOKETnN and try the next communication.

Ex) FMTUR = 512(0x200)

this case,

deRtnatidhTRJAddrdse ¢ 0 me s
and fragment MTU value of ICMP packet can be acquired through UIPR and FMTURIn order to

FMTUR(OX0804E/0X04E)

FMTURO(Ox0804E/Ox04E)

FMTUR1(0x0804F/0x04F)

0x02

0x00

Pn_BRDYR (PIN'BRDYn"Configure Register) [R/W] [0x08060 +4n/0x060 +4n] [0x --00]

It configures the PIN "BRDYn"which is monitoring TX/RX memory status of the specified
SOCKETIf the free buffer size of TX memory is same or bigger than the buffer depth of
Pn_BDPTHR, or received buffer size of RXmemory is same or bigger than the Pn_BDPTHR, PIN

"BRDY is signaled.

cas
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Pn_BRDYRO 15 14 13 12 11 10 9 8
0x08060 + 4n = = = = = = = =
0x060 + 4n 0 0 0 0 0 0 0 0
Pn_BRDYR1 7 6 5 4 3 2 1 0
0x08061 PEN PMT PPL = = N2 N1 SN0
0x061 0 0 1 0 0 0 0 0

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

Bit | Symbol Description

PI'N 0BRDYNn6 Enabl e
0 : Disable BRDYn
7 PEN 1: Enable BRDYn

When using PIN "BRDYn", setitas "1".

PIN Memory Type
0 : RXmemory
6 PMT 1:TX memory

It sets the type of SOCKE™Memory to monitor.

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH

PIN Polarity
0 : Low sensitive

1 : High sensitive

5 PPL
When Free/Received buffer size of TX/RX memory is same or bigger than
Pn_DPTHR, set the logic level of PIN "BRDYn" to be signaled to thehost.
4 - Reserved
3 - Reserved
SOCKETNumber
2 SN2
Set the SOCKEThumber to monitor through PIN "BRDYn".
SN2 SN1 SNO SN2 SN1 SNO
1 S 7 1 1 1 3 0 1 1
6 1 1 0 2 0 1 0
0 SNO 5 1 0 1 1 0 0 1
4 1 0 0 0 0 0 0
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PO_BRDYRPIN "BRDYO0" Configurdregister) [R/W] [0x08060/0x060] [0x --00]
It configures PIN"BRDY)".

P1_BRDYRPIN "BRDY1" Configurdregister) [R/W] [0x08064/0x064] [0x --00]
It configures PIN "BRDY1"

P2_BRDYRPIN "BRDY2" Configurdregister) [R/W] [0x0806 8/0x06 8] [0x --00]
It configures PIN "BRDY2".

P3_BRDYRPIN "BRDY3" Configurdregister) [R/W] [0x0806 C/0x06 C] [0x --00]
It configures PIN "BRDY3".

Pn_BDPTHR (PIN "BRDYn"Buffer Depth Register) [R/W] [0x0806 2/0x06 2] [0x UUUU]

It configures buffer depth of PIN "BRDYn".When monitoring TX memory and Sn_TX_FSR is
same or bigger than Pn_DPTHRthe PIN "BRDYn" is signaled. When monitoring RX memonand
if Sn_RXRSR is same or bigger than Pn_BDPTHR, PIN "BRDYn" is signaled. The value for
Pn_BDPTHR can'exceed TX/RX memory size allocated by TMSR or RMSR.

PO_BDPTHRPIN "BRDWY" Buffer Depth Register) [R/W] [0x08062/0x062] [0Ox UUUY
Sets buffer depth of PIN "BRDY".

P1_BDPTHR (PIN "BRDYRUffer Depth Register) [R/W] [0x08066/0x066] [0xUUUU]
Sets buffer depth of PIN "BRDY1".

P2_BDPTHR (PIN "BRDY?2" Buffer Depth Register) [R/W] [0x0806A/0x06A] [OxUUUU]
Sets buffer depth of PIN "BRDY2".

P3_BDPTHR (PIN "BRDY3" Buffer Depth Register) [R/W] ¥X0806E/0x06E] [0OxUUUU]
Sets buffer depth of PIN "BRDY3".

Ex) When monitoring if the free size of SOCKETS X memory is 2048 through PIN "BRDY 3ivith

high sensitive,

P3_BRDYR = 0x00E5

P3_BRDYR(0x08@0x06 C)

P3_BRDYRO(0x08@B0x06 C) | P3_BRDYR1(0x08@30 x06D)

Reserved OxE5
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P3_BDPTHR = 2048(0x0800)

P3_BDPTHR(0X0806E/0X06E)

P3_BDPTHRO(OX0806E/0X06E) P3_BDPTHR1(0x0806F/0X06F)

0x08 0x00

When monitoring RX memory of SOCKETn with

O
vy)
Py
O
<

NIC_CLK | | ﬂ |
Sn_RX_RSR 0x0800 K :0x1000 > 0x1200 K 0x0800
a c. i

Sn_PDPTHR 0x1000
——Assert Time———
b. d.

BRDYn
(Active High)

a. Sn_RX_RSR > SBDPTHRdetected
b. After 1 NI C_CLK, iB dsdertedl HRD Y n &
c. Sn_RX_RSR is decreased hyost' RX memory Read and "Sn_RX_RSR < Sn_BDPTHERdetected.

00ESA\ Uoin|os AlIAIIDBUUO0D 18uIBlup 9ouewWIoad-|bIH

d. After 1 NI C_CLK, iBdeMssértBdRd.Y n 0

Assert Time : Active Time of BRDYRn It maintain s during "Sn_RK_RSR > Sn_BDPTH@t least 80ns).

Fig 4. 6 BRDYNnd Ti ming

IDR (ldentification Register) [R] [0xO80FE/OxOFF] [0x5300]
It notifies W5300s ID value.

IDR(OX080FE/OXOFE)

FMTURO(OX080FE/OXOFE) | FMTURZ1(0x080FF/OXOFF)

0x53 0x00
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4.4 SOCKERegisters

Sn_MR SOCKETrMode Register) [R/W] [0x08200 +0x40n /0x200 +0x40n | [0x0000]

It configures the protocol type or option of SOCKETN
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 | MULT - ND/MC - P3 P2 P1 PO
0x201 + 0x40n 0 0 1 0 0 0 0 0
Sn_MR(15:8)/Sn_MRO(7:0)
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 | It is valid only in the TCP (P3 ~ PO : "0001")
With TCP communication, when every the received DATA packet size is of
even number and set as '1', data receiving performance can be improved by
removing PACKEJINFQdata size) that is attached to every the received
DATA packet For the detail, refer to "5.2.1.1 TCP SERVER"

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

Bit | Symbol

Description

7 MULTI

Multicasting
0 : Disable multicasting

1: Enable multicasting
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ItisvalidonlyinUDP(P3 ~03 : 00010606) .
In order to implement multicasting, set the IP address and port number in
Sn_DIPR and Sn_DPORTR respectively before "OPEN" command.
MAC Filter
0 : Disable MAC filter
1: Enable MAC filter
6 MF tis valid in MACRAW(P3~PO : 0010006)
Whent his bit is set as 016, W5300 ca
or broadcasting. When this bit is ¢
on Ehernet. When using the hybrid TCP/IP stack, it is recommended to be
set as Glofor reducing the recei ving overhead of host.
Use No Delayed ACK
0 : Disable no delayed ACK option
1: Enable no delayed ACK option
tis valid in TCP(P3~PO : 0600016) .
In case that it is set as '1', ACK packet is transmitted right after receiving
DATA packet from th e peer. It is recommended to be set as 'l' for TCP
performance improvement.
5 | ND/IGMPv| In case that it is set as '0', ACK packet is transmitted after the time set in
RTR regardless of DATApacket receipt.
IGMPversion
0 : using IGMP version 2
1 : using IGMP versionl
tis valid in case of MULTI="1"'" and
It configures IGMP version to send IGMP message such asain/Leave/Report
to multicast -group.
4 - Reserved
Protocol
It configures communication protocol (TCP, UDP, IP RAW, MACRAW) in each
3 i SOCKEDr PPPOESOCKETo operate with PPPoE server.

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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2 P2
1 P1
0 PO

Symbol P3 P2
Sn_MR_CLOSE| 0
Sn_MR_TCP 0
Sn_MR_UDP 0
Sn_MR_IPRAW | 0
DV _MR_MACRAW 0
D MR_PPPoE | 0

| Pk, O O OO

P1 PO Meaning
0 0 | Closed

0 1 TCP

1 0 UDP

1 1 IP RAW

0 0 MAC RAW
0 1

SO0_MR_MACRAW and 9@R_PPPoE are valid only irSOCKETO
S0_MR_PPPoE is temporarily used for PPPoE server connection/termination.

After PPPoEconnection is established, it can be used as another protocol.

Sn_CR SOCKETnCommand Register) [R/W] [0x0820 2+0x40n/0x20 2+0x40n] [0x --00]

It sets command type such as open, close, connect, listen, send, recv for SOCKEThnWhen

W5300 detects any command, Sn_CR is automatically cleared to 0x00. Even though Sn_CR is

cleared to 0x00, the command can be still performi

command is completed or not.

ng. It can be checked by Sn_IR or Sn_SSR if

Sn_CR(0x0822+0x40n/0x20 2+0x40n)

Sn_CRO0(0x0822+0x40n/0x20 2+0x40n)

Sn_CR1(0x0828+0x40n/0x20 3+0x40n)

Reserved Command
Sn_CR(7:0)/Sn_CR1(7:0)
Value | Command Description
It initializes SOCKETnand opens according to protocol type set in
Sn_MR(P3:P0).
Below is the value change of Sn_SSR according to Sn_MR(P3:P0)
Sn_MR(P3:P0) Sn_SSR
Sn_MR_CLOSE -
Ox01 | OPEN Sn_MR_TCP SOCK_INIT
Sn_MR_UDP SOCK_UDP
Sn_MR_IPRAW SOCK_IPRAW
D MR_MACRA | SOCK_MACRAW
0_MR_PPPoE SOCK_PPPoE

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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0x02 LISTEN

It is valid only in TCP mode(Sn_MR(P3:P0)=Sn_MR_TCP).

It operates SOCKETnas "TCP SERVER"It changes Sn_SSR tc
SOCK_LISTEN at the SOCK_INIT in order to wait for connectequest
(SYN packet) from any "TCPCLIENT

When Sn_SSR is SOCK_LISTEN and conrnesjuest from a "TCPCLIENT

is successfully processed, Sn_IR(0) becomes '1' and Sn_SSR is changed
SOCK_ESTABLISHED. In case that the connemquest is not processed

(SYN/ACK transmission is failed), TCProoccurs (Sn_IR(3)="1") and Sn_SS
is changed to SOCK_CLOSED.

cf> If TCP connect-request port number of "TCPCLIENT does not exist,
W5300 transmits RST packet and Sn_SSR is not changed.

0x04 | CONNECT

Only valid in TCP mode.

It operates SOCKETms "TCPCLIENT
It transmits connect-request(SYN packet) to the "TCP SERVEF
designated with Sn_DIPR and Sn_DPORTR.

When connect-request is successfully processed (when receiving
SYN/ACK packet), Sn_IR(0) becomes '1l', and Sn_SSR is changed -
SOCK_ESTABLISHED.
There are 3 cases if connect-request is failed

- when ARRpoccurs (Sn_IR(3)="1") because Destination Hardware

Addressis not acquired through ARP process

- when SYN/ACK packet is not received and TCRo(Sn_IR(3) is '1'

- When RST packet is received instead of SYN/ACK packet.
In above 3 cases, Sn_SSR is changed to SOCK_CLOSED.

0x08 DISCON

Only valid in TCP mode

Regardless of "TCP SERVERSr 0TCP CLINE®, it performs disconnect-
process
- Active close : it transmits disconnect -request(FIN packet) to
the connected peer.
- Passive close : When receiving disconnectrequest (FIN packet)

from the peer, it transmits FIN packet.

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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If disconnect-request is successful (when receiving FIN/ACK packet),
Sn_SSR is changed to SOCK_CLOSED.

If disconnect-request is failed, TCP poccurs (Sn_IR(3)="'1") andSn_SSR i
changed to SOCK_CLOSED.

cf> If CLOSE is used instead of DISCON, only Sn_SSR is changed
SOCK_CLOSED withoutlisconnect-process(disconnectrequest). If RST
packet is received from the peer during communication, Sn_SSR is
unconditionally changed to SOCK_CLOSED.

0x10

CLOSE

It closes SOCKETn

Sn_SSHks changed to SOCK_CLOSED

0x20

SEND

It transmits data as big as the size of Sn_TX_WRSR.

At the TCP or UDP mode, if Sn_TX_WRSR is bigger tharmaximum
segment size (MSS), W5300automatically divides data in MSS unit, and
transmits the divided data(DATApacket).

However, this function is not supported in IPRAW or MACRAW mode. The
host should divide the data in MSS unit and transmit the divided data .
When completing the SEND process, Sn_IR (SENDOK) becomes '1'".

After checking Sn_IR(SENDOK) = 'ithe host can give SEND command to

the next data.

If DATApacket is successfully transmitted to the peer by SEND (when
DATA/ACK packet is received from the peer), Sn_TX_FSR is increased by
the size of transmitting DATA packet If not (when DATA/ACK packet is
not received), TCPto occurs (Sn_IR(3)='1) and Sn_SSR is changed 1
SOCK_CLOSED.

cf> Host copies TX data into internal TX memory of SOCKETrthrough
Sn_TX_FIFOR before SENZommand, and set the data size to
Sn_TX_WRSR.

0x21

SEND_MAQ

Valid only in UDP ($h_MR(P3:P0)=Sn_MR_UDP) or IPRE8Bh_MR(P3:PO)¥
Sn_MR_IPRAW) mode.

The basic operation is same as SEND

SEND transmits data after acquiring destination hardware address
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through ARRprocess, but SEND_MAC transmits databy regarding

Sn_DHAR asdestination hardware address. SEND_MAC can reduce
network traffic by removing ARP -process when sending UDP or IPraw

data to the destination.

Valid only in TCP mode.

In order to che ck TCPconnection status with the peer, KEEP ALIVE(KA)
packet can be transmitted.

SEND_KEEB available only in case of 'Sn_KPALVTR=0', but ignored in
case of 'Sn_KPALVTR>0" In case of 'Sn_KPALVTR > 0', KA packet
automatically transmitted if there is  no data communication during the
time of Sn_KPALVTR.

0x22 | SEND_KEEI
If KA packet is successfully transmitted (when KA/ACK packet is
received from the peer ), Sn_SSR maintains SOCK_ESTABLISHED status
it is failed to transmit the KA packet (when the peer already close d the
connection, or KA/ACK is not transmitted), TCP 1o will occurs
(Sn_IR(3)="1) and Sn_SSR is changed to SOCK_CLOSED.

cf> KA packet can be transmitted after one or more data

communication is processed.

It notifies that the host received the data packet of SOCKETnN

0x40 RECV o
cf> Before RECVcommand, the host should copy receiving data packet

from internal RX memory into the host memory through Sn_RX_FIFOR.
Below commands are valid at the SOCKET@&nd SO_MR(P3:P0)=S0_MR_PPPoE.
For more detail referto 0 H o w use BPRE in W53000.

0x23 PCON PPRE connection begins by transmitting PPPoEdiscovery packet.
0x24 PDISCON | ClosesPPRE connection.

0x25 PCR In each phase, it transmits REQ message
0x26 PCN In each phase, it transmits NAK message
0x27 PCJ In each phase, it transmits REJECT message

Sn_IMR (SOCKETnInterrupt Mask Register)[R /W] [ 0x082 04+0x40n/0x2 04+0x40n] [Ox --FF]
It configures the interrupt of SOCKEM so asto notify to the host.
Interrupt mask bit of Sn_IMR corresponds to interrupt bit of Sn_IR. If interrupt occurs in any

SOCKETand the hit is set as '1', its corresponding bit of Sn_IR is set as '1'. When the bits of

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH
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Sn_IMR and Sn_IRre '1', IR(n) becomes '1'. At this time, if IMR(n) is '1', the interrupt is issued

to the host (/INT' signal is asserted low.)

Sn_IMRO 15 14 13 12 11 10 9 8
0x08204 + 0x40n - - - i - - - -
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)/S1_IMRO(7:0): All Reserved

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

Bit Symbol Description
Sn_IRPRECY Interrupt Mask
7 PRECV _ _
Valid only in case of 'SOCKE¥0' & 'S0_MR(P3:P0)=68_MR_PPPoE
Sn_IR(PFAIL)Interrupt Mask
6 PFAIL _ _
Valid only in case of 'SOCKEF0' & 'S0_MR(P3P0)=3_MR_PPPoE
Sn_IR(PNEXT)Iinterrupt Mask
5 PNEXT
Valid only in case of 'SOCKEF0' & ') MR(P3:P0)=8 MR_PPPoE
4 SENDOK | Sn_IR(SENDOK)nterrupt Mask
3 | TIMEOUT | Sn_IR(TIMEOUT)Interrupt Mask
2 RECV | Sn_IR(RECV)nterrupt Mask
1 DISCON | Sn_IR(DISCON])nterrupt Mask
0 CON Sn_IR(CON)Interrupt Mask

Sn_IR (SOCKETnInterrupt Register) [R /W] [0x082 06+0x40n/0x2 06+0x40n] [0x --00]
Sn_IR is the register to notify

timeout) of SOCKENTN to the host.

interrupt type (establishment, termination, receiving data,

When any Interrupt occurs and the mask bit of Sn_IMR is 'l', the interrupt bit of Sn_IR

becomes '1".

In order to clear the bit of Sn_IR which is set as '1', the host should write the bit as '1". When

all the bits of Sn_IR is cleared as '0', IR(n) is automat ically cleared.

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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Sn_IRO

0x08206 + 0x40n
0x206 + 0x40n
Sn_IR1
0x08207 + 0x40n
0x207 + 0x40n

15 14 13 12 11 10 9 8
0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
PRECV PFAIL PNEXT | SENDOK| TIMEOUT| RECV | DISCON CON
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)

Bit Symbol Description
PPP Receive Interrupt

7 PRECV ] ) o ] )
Setting for the case that option data which is not supported is received
PPP Fail Interrupt

6 PFAIL
Setting for the case that PAP authentication is failed
PPP Next Phase Interrupt

5 PNEXT Setting for the case that the phase is changed during PPRE connection
process
SENDOK Interrupt

4 SENDOK )
Setting for the case that the SEND commands completed
TIMEOUT Interrupt

3 | TIMEOUT )
Setting for the case that ARRo or TCRy occurs
Receive Interrupt

2 RECV ) . )
Setting for the case whenev er data packet is received from the peer
Disconnect Interrupt

1 DISCON ) ) )
Setting for the case that FIN or FIN/ACK packet is received from the peer
Connect Interrupt

0 CON Setting for the case that the connection with the peer is successfully

established.

Sn_SSR (SOCKETnStatus Register) [R] [0x0 8208+0x40n/0x20 8+0x40n] [0x --00]

It notifies the status of

SOCKETn The status of SOCKEf can be changed by command of

Sn_CR or packet transmission/receipt.

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

Sn_SSR0O(0x0883-0x40n/0x208+0x40n)

Sn_SSR1(0x0823-0x40n/0x209+0x40n)

Reserved SOCKETtauts

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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Sn_SSR(15:8)/SnSSR(7:0) : All Reserved

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

Value

Symbol

Description

0x00

SOCK_CLOSED

It i s the status that resource of SOCKETIs released
When DISCON or CLOSE command is performedr ARPyo, Or
TCPRo occurs, it is changed to SOCK_CLOSED regardless ¢

previous value.

0x13

SOCK_INIT

It is the status that SOCKETHs open as TCP mode.

It is changed to SOCK_INIT when Sn_MR(P3:P0) is Sn_MR_T
and OPEN command is performed. It is the initial step of TCP
connection establishment.

It is possible to perform LISTEN command at the "TCP SERVER
mode and CONNECT command at the "TCP CLIENT".

0x14

SOCK_ISTEN

It is the status that SOCKETroperates as "TCP SERVER" an
waits for connection -request (SYN packet) from "TCP CLIENT".

When LISTEN command is performed, it is changed to
SOCK_LISTEN.

When connect-request(SYN packet) from "TCP CLIENT" is
successfully processed, SOCK_LISTEN is changed t
SOCK_ESTABLISHED. If it is failed, TG& occurs(Sn_IR(TIME
OUT) =6106) and changed to SOCK.

0x17

SOCK_ESTABLISHE

It is the status that TCP connection is established.

It is changed to SOCK_ESTABLISHED when SYlcket from
"TCP CLIENTTs successfully processedat the SOCK_LISTENor
CONNECT command is successfully performed At this status,
DATA packet can be transferred, that is, SEND or RECV

command can be performed.

0x1C

SOCK_CLOSE_WAIT

It is the status that disconnect-request(FIN packet) is received

from the peer.

As TCP connection is halfclosed, it is possible to transfer data

packet. In order to complete the TCP disconnection, DISCON

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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command should be performed.
For SOCKE close without disconnection -process CLOSE

command should be just performed.

0x22 | SOCK_UDP

It is the status that SOCKETIs open as UDP mode.

It is changed to SOCK_UDP when Sn_MR(P3:P0) is Sn_MR_U
and OPEN command is performed. DATA packet can be

transferred without connection that is necessary to TCP mode
SOCKET

0x32 | SOCK_IPRAW

Itis the status that SOCKETHs open as IPRAW mode.

It is changed to SOCK_IPRAW when Sn_MR(P3:P0)
Sn_MR_IPRAW and OPEN command is performet¢P packet can

be transferred without connection such like SOCK_UDP.

0x42 | SOCK_MACRAW

It is the status that SOCKET® open as MACRAW mode.

It is changed to SOCK_MACRAW in case of OSMR
(P3:P0)=S0_MR_MACRAW and SO_CR=OPEN.

MAC packet(Ethernet frame) can be transferred such like
SOCKUDP

Ox5F | SOCK_PRIE

It is the status that SOCKET® open as PPPoE mode.

It is changed to SOCK PPPoE in case of SO0 M
(P3:P0)=S0_MR_PPPoE and SO0_CR=ORPIER temporaril y used
at the PPPoE connection.

For the detail, referto 0 H o w use BPRE in W53000.

Below shows temporary status that can be observed during Sn_SSR is changed.

0x15 | SOCK_SYNSENT

It is the status that connect -request(SYN packet) is

transmitted to "TCP SERVER".

This status shows changing process from SOCK_INIT tc
SOCK_ESTABLISHE{D®ONNECT command.

At this status, if connect -accept(SYN/ACK packet) is received
from "TCP SERVER", it is automatically changed to SOCK_
ESTBLISHED. If SYN/ACK packet is not receiveérom the "TCP

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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SERVER"before TCP;o occurs ( Sn _| R( TI1 ME®DUsT
changed to SOCK_CLOSED.

It is the status that connect -request(SYN packet) is received
from "TCP CLIENT".

It is automatically changed to SOCK_ESTABLISHED when W53(
successfully transmits connect-accept (SYN/ACK packet) to the

"TCP CLIENT. If it is failed, TCP 1o occurs (Sn_IR
(TI MEOUT)=0616), and it is chal

It is the status that SOCKET!Iis closed.

It is observed in the disconnect -process of active close or
passive close. It is changed to SOCK_CLOSED wveim disconnect-
process is successfully finished or TCRo occurs (Sn_IR
(TI MEOUT) =616)

0x16 | SOCK_SYNRECV
0x18 | SOCK_FIN_WAIT
0X1B | SOCK_TIME_WAIT
0X1D | SOCK_LAST_ACK
0x01 | SOCK_ARP

It is the status that ARP -request is transmitted in order to

acquire destination hardware address.

This status is observed when SEND command is performed at
the SOCK _UDP or SOCK_IPRAW, or CONNECT commanc
performed at the SOCK_INIT.

If hardware address is successfully acquired from destination
(when ARRresponse is received), it is changed to SOCK_UDP,
SOCK_IPRWN or SOCK_SYNSENT. If it's failednd ARRo occurs
(Sn_1 R( TI MBErOdasde)o=UDP or)IRRAW modeit goes
back to the previous status (the SOCK_UDP or SOCK_IPRAW
case of TCPmode it goes to the SOCK_CLOSED.

cf> ARRprocess operates at the SOCK_UP or SOCK_IPRAV
when the previous and current values of Sn_DIPR aredifferent.
If the previous and current values of Sn_DIPR are same, ARR
process doesrit operate because the destination hardware

address is already acquired.
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7 END/RECY.

Sn_PORR(SOCKETNSource Port Register)[R/W][ 0x0820A +0x40n /0x20A +0x40A] [0x00 00]

It sets source port number.

It is valid when SOCKE@ is used as TCP or UDP mode, and ignored when used as other
modes.

It should be set before OPEN command.

Ex) Sn_PORTR= 5000(0x1388)

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

Sn_PORTRO0(0x0820A+0x40n/0x20A+0x40r| Sn_PORTR1(0x08B>0x40n/0x20B+0x40n)

0x13 0x88
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Sn_DHAR SOCKETmDestination Hardware Address Register) [R/W]
[0x0820C+0x40n/0x20C+0x40n ][ FEFF.FF.FF.FF.FF]

It sets or is set as destination hardware address of SOCKEi. Also, if SOCKETQs used for
PPPoE mode, SO_DHARets as PPPoEserver hardware address that is already known.

When using SEND_MAC command at the UDP or IPRAW mode, it setiestination hardware
address of SOCKETnAt the TCP, UDP and IPRAW mode, Sn_DHAR is set adestination
hardware address that is acquired by ARRprocess of CONNECT or SEND command. Theost
can acquire the destination hardware address through Sn_DHAR after sacessfully performing
CONNET or SEND command.

When using PPPoEprocess of W5300, PPPoEserver hardware address is not required to be set.

However, even if PPPoEprocess of W5300 is not used, but implemented by yourself with
MACRAW mode, in order to transmit or receive the PPPOE packet, PPPOE server hardware
address(acquired by your PPPoEprocess), PPPoEserver IP address, and PPPsession ID should
be set, and MR(PPPoE) also should be set as '1'.

SO0_DHAR sets PPPogerver hardware address before OPEN command. PPPoEserver hardware
address which is set by SO_DHARs applied to PDHAR after performing OPEN command.

The configured PPPoE information is internally valid even after CLOSE command.

Ex) Sn_DHAR:= 00.08.DC.01.02.10

Sn_DHAR(0x0820C+0x40n/0x20C+0x0#)

Sn_DHARB(0x0820C+0x40n/0x20C+0x040)n | Sn_DHAR1(0x0820D+0x40n/0x20D+0x040r

0x00 0x08

Sn_DHAR2(0x082B+0x40n/0x20E+0x040n)

Sn_DHAR2(0x082B+0x40n/0x20E+0x040r) | Sn_DHAR3(0x082B+0x40n/0x20F0x040rn)

0xDC 0x01

Sn_DHAR4(0x08E+0x40n/0x210+0x040n)

Sn_DHAR4(0x0820+0x40n/0x210+0x040r) | Sn_DHAR5(0x08P1+0x40n/0x211+0x040r)

0x02 0x10

Sn_DPORTR $OCKETnDestination Port Register) [ WO

[0x08212+0x40n/0x212+0x40n] [0x  0000]

It sets as destination port number of SOCKEI. If SOCKET@s used as FPPoE mode, SO_DPORTR
sets PPPsession ID that is already known.

Itis valid only in TCP, UDP or PPPoE mode, and ignored in other modes.

00SSAA uoinjos AlAIDaUU0D 19ulelul 9duewoad-ybiH
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At the TCP mode, when operating as "TCP CLIENT" it se$ as the listen port number of "TCP
SERVER" before performing CONBCT command

At the UDP mode, Sn_DPORTRets as the destination port number to be used for transmitting
UDPDATApacket before per forming SEND or SEND_MAC command.

At the PPPoE mode, SO_DPORTR sets PPPsession ID that is already known. PPP session ID
(set by SO_DPORTR) is applied to PSID&fter performing OPEN command.

Ex) Sn_DPORTR = 5000(0x1388)
Sn_PORTR(0x08212+0x40n/0x212+88n)

Sn_PORTRO0(0x08212+0x40n/0x212+0x40n Sn_PORTR1(0x0823t0x40n/0x213+0x40n)

0x13 0x88

Sn_DIPR SOCKETnDestination IP Address Register) [R/W]

[0x08214+0x40n/0x214+0x40n] [00.00.00.00 ]

It sets or is set as destination IP address of SOCKETnIf SO®ETOis used as PPPoE mode,
SO0_DIPR sets PPPogerver IP address that is already known.

It is valid only in TCP, UDP, IPRAWor PPPoE mode, but ignored in MACRAWNode.

At the TCP mode, when operating as "TCP CLIENT" itsets as IPaddress of "TCP SERER" before
performing CONNECT commandand when operating as "TCP SERVER", it is internally set as IP
address of "TCP CLIENT" after successfully establishing connection.

At the UDP or IPRAWmMode, Sn_DIPR set as destination IP address to be used for transmitting
UDPor IPRAWDATApacket before performing SEND orSEND_MAC command.

At the PPPoE mode, SO_DIPR setas PPPoEserver IP address that is already known.

Ex) Sn_DIPR =192.168.0.11

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

Sn_DPRO(0x08214+0x40n/0x214+0x040n) | Sn_DPR1(0x08215+0x40n/0x215+0x040n)

192 (0xCO0) 168 (OXA8)

Sn_DHAR2(0x0826+0x40n/0x216+0x040n)

Sn_DPR2(0x08216+0x40n/0x216+0x040n) | Sn_DPR3(0x082L7+0x40n/0x217+0x040n)

0 (0x00) 11 (0x0B)

Sn_MSR (SOCKETnMaximum Segment Size Register) [R /W]
[0x08218+0x40Nn/0x218+0x40n ] [0x 0000]

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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It sets MTU(Maximum Transfer Unit) of SOCKEi or notifies MTU that is already set.

If the host does not set the Sn_MSR it is set as default MTU.

Itjustsupport sTCP or UDP mode. When wusi thgMTR® BfAGHO WDRAR ( P
mode is assigned in the range of MTU of PPPoE.

At the IPRAW or MACRAW, MTU is not processed internally, but default MTU is used. Therefore,
when transmitting the data bigger than default MTU, the  host should manually divide the data
into the unit of default MTU.

At the TCP or UDP mode, if transmitting data is bigger than MTU, W5300 automatically divide s
the data in to the unit of MTU..

MTU is called as MSS at the TCP mode. By selecting from HostWritten -Value and peer's MSS,
MSS is setas smaller value through TCP connection process.

At the UDP mode, there is no connection-process of TCP mode, and HostWritten -Value is just
used. When communicating with the peer having different MTU, W5300 is able to receive
ICMP(Fragment MTU) packet. Inthis case, IR(FMTU) becomes '1', and thehost can acquire the
fragment MTU and destination IP address through FMTUR and UIPRrespectively. In case of
IR(FMTU)="1", the UDP communication with the peer, is not possible. So, you should close the
SOCKETet FMTU as Sn_MS38and retry the communication with OPEN command.

Normal ( MR( PPPoO E PPPoE( MR( PPPO E
Mode Default MTU Range Default MTU Range
TCP 1460 1~ 1460 1452 1~1452
UDP 1472 1~1472 1464 1~1464
IPRAW 1480 1472
MACRAW 1514

Ex) Sn_MSB= 1460 (0x05B4)

Sn_MSSK0x08218+0x40n/0x218+0x040n)

Sn_MSSRB(0x08218+0x40n/0x218+0x040n) | Sn_MSSR(0x08219+0x40n/0x219+0x040n)

0x05 0xB4

Sn_KPALVTREOCKETnKeep Alive Time Register)[R/W]

[Ox0821A+40n/0x21A+0x40n][0x00]

It is 1 byte register that sets transmitting timer of KEEP ALIVE(KA) packet of SOCKER. It is
valid only in TCP mode, and ignored in other modes. The unit is 5s.

KA packet can be transmitted after Sn_SSR is changed to SOCK_ESTABLISHED and more than
one time DATA packet transmitting or receiving . In case of 'Sn_KPALVTR > '0 W5300
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automatically transmits KA packet after time -period, and checks TCP connection (Auto-keep-
alive-process). In case of 'Sn_KPALVTR = 0', Aut&keep-alive -process does not operate, and KA
packet can be transmitted by SEND_KEEP command bythe host (Manual-keep-alive -process).

Manualkeep-alive -process is ignored in case of 'Sn_KPALVTR > 0'

EX) In case of 'Sn_KPALVTR = 10KA packet is transmitted every 50s.

Sn_PROTORX0821A+0x40n/0x21A+0x040)

Sn_KPALVTR(0x0821A+0x40n/0x21A+0x040n| Sn_PROTORDX0821B+0x40n/0x21B+0x040n)

10 (Ox0A) Sn_PROTOR

Sn_PROT® (SOCKETnProtocol Number Register)[R/W]

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

Itis 1 byte register that sets protocol number field of IP header at the IP layer.

It is valid only in IPRAW mode, and ignored in other modes. Sn_PROTOR is set before OPEN
command. SOCKETnopened as IPRAW mode, transmits and receives the data of protocol
number set in Sn_PROTOR. Sn_PROTOR can be assigned in the range 6k00 ~ OxFF, but
W5300 does not support TCP(0x06) and UDP(0x11) protocol number

Protocol number is defined in IANA(Internet assigned numbers authority). For the detail, refer

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

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

Sn_KPALVTR(0x0821A+0x40n/0x21A+0x040n| Sn_PROTOR (0x0821B+0x40n/0x21B+0x040

Sn_KPALVTR 0x01

Sn_TOR (SOCKETNTOSRegister) [ R/W] [0x0 821C+40n/0x21C +40n] [0x00]
It sets TOS(Type of Service) field of IP header at the IP layer. It should be set before OPEN

command. Refer to http://www.iana.org/assignments/ip  -parameters.

Ex) Sn_TOR = 0x00

Sn_TOSROx0821C+0x40n/0x21C+0x040n)

Sn_TOSR@x0821C+0x40n/0x21C+0x040n) Sn_TOSR10x0821D+0x40n/0x21D+0x040n)

Reserved 0x00

Sn_TTLR (SOCKETNTTL Register) [R/W] [0x0 821E+40n/0x21E +40n] [0x80]
It sets TTL(Time To Live) field of IP header at the IP layer. It should be set before OPEN

© Copyright 208 WIiZnet Co., Inc. All rights reserved.
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command. Refer to http://www.iana.org/assignments/ip _-parameters.

Ex) Sn_TTLR = 128 (0x80)

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

Sn_TTLRO(0X082E+0x40n/0x21E+0x040n) Sn_TTLR1(0X082E+0x40n/0x21F+0x040n)

Reserved 0x80

Sn_TX WRSR$OCKETNTX Write Size Register) [R/W]

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

It sets the byte size of the data written in internal TX memory through Sn_TX_FIFOR.

It is set before SEND or SEND_MAC command, and can't be bigger thaimternal TX memory
size set by TMSRn.

W5300 automatically divides the data in the unit of Sn_MSSR in case of 'Sn_TX WRSR >
Sn_MSSR' at the TCP or UDP mode. In other modes, SAX_WRSR should not be set bigger than
Sn_MSSR.

Exl) Sn_ TX WRR =64KB = 65536 = 0x00010000
Sn_TX_ WRR(0x0820+0x40n/0x220+0x040n)

Sn_TX_WRR0(0x0820+0x40n/0x220+0x040n) Sn_TX_WRR1(0x0821+0x40n/0x221+0x040n)

Reserved - - - - - - - 61

Sn_TX_WRSR2Z§x08222+0x40n/0x222+0x040n)

Sn_TX_WRSR2(0x0822+0x40n/0x222+0x040n) Sn_TX_WRSR3(0x0823+0x40n/0x21D+0x040n)

0x00 0x00

Ex2) Sn_TX_WRSR = 2017 = 0x000007E1

Sn_TX_WRSR(0x08220+0x40n/0x220+0x040n)

Sn_TX_WRSRO0(0x08220+0x40n/0x220+0x040n]  Sn_TX_WRSR1(0x281+0x40n/0x221+0x040n)

Reserved - - - - - - - 60

Sn_TX_WRSR2(0x082+0x40n/0x222+0x040n)

Sn_TX_WRSR2(0x082+0x40n/0x222+0x040n) Sn_TX_WRSR3(0x083+0x40n/0x223+0x040n)

0x07 OxE1l

Sn_TX_FSR SOCKETNTX Free Size Register) [R]
[0x0 8224+40n/0x224+4 0n] [0x0 00020 00]
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It notifies the free size of internal TX memory (the byte size of transmittable data) of

SOCKE#. The host can& write data through Sn_TX_FIFOR as theize bigger than Sn_TX_FSR.

Therefore, be sure to check Sn_TX_FSR before transmitting data, and if data size is smaller
than or same as Sn_TX_FSR, transmit the data with SEND or SEND_MAC commarafter
copying the data .

At the TCP mode, if the peer checks the transmitted DATA packet (if DATA/ACK packet is
received from the peer), Sn_TX_FSR isautomatical ly increased by the size of transmitted
DATA packet. At the other modes, when Sn IR(SENDOK) is '1', Sn_TX_FSR dstomatically

increased by the size of transmitted data.

Ex1) Sn_TX_FSR = 64KB = 65536 = 0x00010000
Sn_TX_FSR(0x08224+0x40n/0x220x040n)

Sn_TX_FSR0(0x08224+0x40n/0x230x040n) Sn_TX_FSR1(0x0@5+0x40n/0x225+0x040n)

Reserved - - - - - - - 01

Sn_TX_FSR2(0x0@5+0x40n/0x226+0x040n)

Sn_TX_FSR2(0x0@5+0x40n/0x226+0x040n) Sn_TX_FSR3(0x0&Z+0x40n/0x227+0x040n)

0x00 0x00

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

Sn_TX_FSR0(0x08224+0x40n/022+0x040n) Sn_TX_FSR1(0x08225+0x40n/0x225+0x040n

Reserved - - - - - - - 60

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$OCKETNRX Received Size Register) [R]

[0x08228+40n/0x228+40n] [0x0000  0000]

It informs the byte size of received data in internal RX memory of SOCKETnN

The host cané read data through Sn_RX_FIFORas the size bigger than Sn_RX_ RSRSo, after
checking Sn_RX_RSRhe host read the received data though Sn_RX_FIFOR smallethan or as
same size as Sn_RX_RSR, andopies the data into the host system memory. After memory
copy, the host should inform the copy completion of data to W5300 by RECV command.
Sn_RX_RSRutomatically decreases by 2bytes whenever the host reads Sn_RX_FIFOR.

In case of 'Sn_RX_RSR > Othere is one or more DATApacket in internal RX memory. And the
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received data should be processed in DATApacket unit. Refer to Sn_RX_FIFOR.

Ex1) Sn RX RSR = 64KB = 65536 = 000010000
Sn_RX_RSR(0x0828+0x40n/0x228+0x040n)

Sn_RX_RSRO(0x0228+0x40n/0x21C+0x040n) | Sn_RX_RSR1(0x0829+0x40n/0x229+0x040n)

Reserved - - - - - - - 61

Sn_RX_RSR2(0x0822+0x40n/0x22A+0x040n)

Sn_RX_RSR2(0x0822+0x40n/0x22A+0x040n) Sn_RX_RSR3(0x082B+0x40n/0x22B+0x040n)

0x00 0x00

Ex2) Sn RX_RSR =3800 = 0x0000ED8

Sn_RX_RSR(0x08228+0x40n/0x228+0x040n)

Sn_RX_RSRO0(0x08228+0x40n/0x21C+0x040n Sh_RX_RSR1(0x08229+0x40n/0x229+0x040n

Reserved - - - - - - - 60

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

Sn_RX_RSR2(0x0822A+0x40n/0x22A+0x040n1  Sn_RX_RSR3(0x0822B+0x40n/0x22B+0x040

Ox0E 0xD8

Sn_FRAGR $OCKETnFragment Register) [R/W] [0x082 2C+40n/ 0x22C+40n] [0x40]

It sets the fragment field of the IP header at the IP layer. W5300 does not support the packet
fragment at the IP layer. Even though Sn_FRAGR is configured, IP data is not fragmented . And
its configuration is not recommended. It should be configured before performing OPEN

command.

EXYSnh FRAG = 0x40 (Dondét Fragment)

Sn_FRAGR(0x082C+0x40n/0x22C+0x040n)

Sn_FRAGRO(0x082C+0x40n/0x22C+0x040n) | Sn_FRAGR(0x0822D+0x40n/0x22D+0x040n)

Reserved 0x40

Sn_TX_FIFOR SOCKETNTX FIFO Register) [R/W] [0x0822E+40n/0x22E+40n] [0xUUUU]

It indirectly accesses internal TX memory of SOCKETN

The internal TX memory can't be accessed directly by the host, but can be accessal through
Sn_TX_FIFORIf MR(MT) = '0',only the Host-Write of internal TX memory is allowed through
Sn_TX_FIFORBut if MR(MT) is 1', both of Host-Read and HostWrite are allowed . Be sure to

set it as '0" after verifying interface between W5300 and the host system. (for the detalil, refer
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t oHow to Test Internal TX/RX memoryo )

If the host system uses 8 bit data bus width, Sn_TX FIFORO and Sn_TX_ FIFOR1 should be

accessed in a pair. When copying 1 byte data into internal TX memory, the host writes the 1
byte data in Sn_TX_FIFORO0 and dummy data in Sn_TX_FIFORL1.

Sn_TX_ FIFORh®uld be accessed with 2 byte size. Access the Sn_TX_ FIFORO of low address
register first, and the Sn_TX_ FIFOR1 ofhigh address register. After accessing Sn_TX_FIFORO, it
is not allowed to access other W5300 registers except for Sn_TX_FIFOR1.

When any data is written by the host through Sn_TX_ FIFOR, the data is sequentially copied
into internal TX memory. The data of Sn_TX_ FIFORO and Sn_TX_ FIFOR1 are respectivedgved
in low and high addresses of internal TX memory. The data in internal TX memory is
transmitted in order of low address by SEND or SEND_MAC command.

Ex1) Sn.TX_FIFOR = 0x1122
Sn_TX_FIFOR(0X0822E+0x40n/0x22E-+0x040n)

Sn_TX_FIFORO(0x08E20x40n/0x22E+0x040n) | Sn_TX_FIFOR1(0x08F20x40n/0x22F+0x040n)

0x11 0x22
Ex2) When transmitting 5Byte Strin g Dat a 0 a b e @&k@l®x62 Gxa8 Oxb4&0x65)
16 Bit Data Bus Wi d/8 Bit Data Bus Widt

Sn_TX_FIFOR = 0x6162 Sn_TX_FIFOR= 0x61
Sn_TX_FIFOR = 0x6364 Sn_TX_FIFOR= 0x62
Sn_TX_FIFOR = 0x6500 Sn_TX_FIFOR= 0x63
Sn_TX_WRSRO = 0x0000 Sn_TX_FIFOR= 0x64
Sn_TX_WRSR1 = 0x0005 Sn_TX_FIFOR= 0x65
Sn_CR =0x0020 (SEND emmand) Sn_TX_FIFOR= 0x00

Sn_TX_WRSRO0 = 0x00
Sn_TX_WRSR1 = 0x00
Sn_TX_WRSR2 = 0x00
Sn_TX_WRSR2 = 0x05
Sn_CR = 0x20 (SEND command)
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Internal TX Memory of SOCKET n

| SnTXFSR_
Sn_TX_FIFORD $n_TX_FIFOR!
m— R P TS - B
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

Sn_RX_FIFOR 8OCKETMRX FIFO Register) [R/W] [0x08230+40n/0x230+40n] [0xXUUUU]

It indirectly accesses to internal RX memory of SOCKETN

The internal RX memory can't be directly accessed by the host, but can be accessed through
Sn_RX_FIFORIf MR(MT) = '0',only the Host-Read of internal RX memory is allowed through
Sn_RX_FIFORBut if MR(MT) is '1', both of Host-Read and HostWrite are allowed. It should be
set as '0' after verifying the interface betw een W5300 andthe hostsy st em. ( Rlewte r

Test Internal TX/RX memory6 )

If the host system uses 8 bit data bus width, Sn_RX FIFORO and Sn_RX_FIFOR1 should be

accessed in a pair as like Sn_TX FIFOR. It is not allowed to access Sn_RX_ FIFORO and

Sn_RX_FFORL1 right after accessing Sn_TX_FIFORO and SiTX_FIFOR1These are cause for the
incorrect read. In order to prevent this, after reading Sn_TX_ FIFORO and Sn_TX_FIFOR1, the
host reads any register such as Sn_MR andhen access Sn_RX_FIFOR.

When the host reads the received DATA packetin internal RX memory through Sn_RX_FIFORyy
2 bytes, the low and high data in internal RX memory can be read through Sn_RX_FIFORO and
Sn_RX_FIFORtespectively. The host performs RECV commandafter processing the received
DATApacket in internal RX memory.

According to Sn_MR(P3:P0), PACKEINFO is added in front of all received DATA packet in
internal RX memory. The added PACKETINFO contains the packet information such as size.
The host should process PACKETNFO first and DATA packet later. If the size of received DATA
packet is odd number, 1 byte dummy data is added. The host should read this dummy data
first and ignore it. It is possible to check if the last byte of DATA packet is dummy or not with

the size informat ion of PACKETINFO.

The host sequentially processes the pairs of PACKETINFO and DATA packet ininternal RX
memory through Sn_RX_FIFOR.

PACKEAINFO has fixed size & 2bytes at the TCP or MACRAW mode, 8ytes at the UDP mode,

0
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6bytes at the IPRAW mode. For the detailed information on PACKET-INFO, refer to mode
descriptionof 0 Chapter 5. Functional Descriptiono
Ex1) Sn_RX_FIFOR = 0x3344

Sn_RX_FIFOR(0x08230+0x40n/0x230+0x040n)

Sn_RX_FIFOR0(0x08230+0x40n/0x230+0x040n)] Sn_RX_FIFOR1(0x08231+0x40n/0x231+0x040n
0x33 0x44
Ex2) receiving 5Byte string data "abcde" and saving in "str" variable at the TCP mode
16 Bit Data Bus Wi d8 Bit Data Bus Widt
INT16 pack_size, idx, temp INT16 pack_size, idx,temp
INT8 str[5] INT8 str[5], dummy
pack_size = Sn RX_FIFOR pack_size = Sn_RX_FIFORO
idx=0 pack_size = (pack_size << 8)
LOOPpack_size/2 pack_size = pack_size + Sn_RX_FIFOR1
temp = Sn_RX_FIFOR idx=0
str[idx] = (INT8)(temp >> 8) LOOPpack_size/2
idx = idx + 1 stridx] = Sn_RX_FIFORO
str[ idx] = (INT8)(temp & OXO0FF) idx = idx + 1
idx = idx + 1 stridx] = Sn_RX_FIFOR1
END LOOP idx =idx + 1
IF pack_size is odd ?THEN END LOOP
temp = Sn_RX_FIFOR IF pack_size is odd ?THEN
strlidx] = (INT8)(temp >> 8) str[idx] = Sn_RX_FIFORO
END IF dummy = Sn_RX_FIFOR1
Sn_CR = 0x080 (RECVcommand) END IF
Sn_CR = 0x40 (RECV command)

Internal RX Memory of SOCKET n

Sn_RX _FIFORO Sn Rx FIFOR1
e -
Host-Read via Sn_RX_FIFOR e -
DATA packet
c d | Sn_RX_RSR
\ a b ‘

Dummy data | —
should be manually PACKET-INFO | 0x00 | 0x05
ignored by Host

Lower Address Upper Address

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

W5300 can provide Internet connectivity simply by setting some register. In this chapt er, we
can learn how to initialize W5300 and communicate according to the protocol types (TCP, UDP,
IPRAW and MACRAW) by reviewinthe pseudo code.

5.1 Initialization

The initialization of W5300 is processed through 3 steps: Host interface setting, network
information setting, and internal TX/RX memory allocation .

STEP 1 :Setting host interface

Setting data bus width, host interface mode & timing (Refer to MR)

DR >

Setting host interrupt (Refer to IMR)

A STEP 2 :Setting network information
1. Setting the basic network information for data communication (Refer to SHAR, GAR,
SUBR and SIPR)
2. Setting the retransmission time -period and retry -count to be used in case of failure
of packet retransmission. (Refer to RTR, RCR)
The source hardware address to be set by SHAR, & the unique hardware address of
Ethernet device (Ethernet MAC address) used in Ethernet MAC layer.
The MAC address allotment is managed by IEEE. The manufacturers should assign MAC
addresses acquired from IEEE to their network devices.

Refer to http://www.ieee.org/ _, http://standards.ieee.org/regauth/oui/index.shtml

A STEP 3 ‘Allocation internal TX/RX memory for SOCKETn

1. Defining internal TX/RX memory size (Refer to MTYPER)

2. Defining TX/RX memory of SOCKET{Refer to TMSR & RMSR)

W5300 internally contains 16 memory blocks of 8Kbyte. The memory blocks are mapped in
address space of 128Kytes in sequence. 128Kbytes memory can be divided into the
transmission(TX) and reception(RX) memory. The internal TX and RX memory can be
allocated with 8K bytes unit in the range of 128KBytes. Allocated internal TX/RX memory
can be re-allocated to each SOCKETy 1Kbyte unit in the range of 0~64Kbytes. Below is
showing that 7 2Kbytes is allocated to the internal TX memory and 56Kbytes is allocated to
the internal RX memory. The internal TX memory is re-allocated to from SOCKETQo
SOCKET with the value 4, 16, 1, 2 0, 0, 7, 12, 12Kbytes in the range of 72K bytes. RX
memory is re-allocated with the value 17, 3, 5, 16, 3, 4, 4, 4K bytes. Socket 4 can&

transmit data because its allocated memory for TX is OKbyte.
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Fig 8. Allocation Internal TX/RX memory of

SOCKETN
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