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W5500 2 @{I=UIES| Hardware TCP/IP 7|&2 0|83t HICI=E QU
SRH2E StLte| Ho| TCP/IP ZEEE XN2|FE 10/100 Ethernet PHY 2 MAC S
25 st QACE ws500 LHE0j= TCP, UDP, IPv4, ICMP, IGMP, ARP, PPPoE &2
SN ZZEZS NM2|® £ UE Full hardware logic 1t HEHE HZZ[7} JAD
AEXte SA0 870 SEXQl SHELO] Socket & AFHEE = UL

W5500 1 2| MCU & SPIInterface HAlS Sdlf & & 4= RUCt W5500 2| SPI =
Z[CH 80MHz 2| SPI main clock 2 A|&35t1 7|& MZFOHH 22X SPI Z2EEZ2
HMagezl 1o HEQIASHE Foig = AUACH Eo AJAHO| AH[TE

o= 2379
SE7| Qs M A 2 WOL (Wake On LAN), Power Down mode £ H|&$tCt.

Features

- Support Hardwired TCP/IP Protocols : TCP, UDP, ICMP, IPv4, ARP, IGMP, PPPoE
- Support 8 independent sockets simultaneously

- Support Power down mode

- Support Wake on LAN over UDP

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

- Internal 32Kbytes Memory for TX/RX Buffers

- 10BaseT/100BaseTX Ethernet PHY embedded

- Support Auto Negotiation (Full and half duplex, 10 and 100-based )
- Not support IP Fragmentation

- 3.3V operation with 5V 1/0 signal tolerance

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

- 48 Pin LQFP Lead-Free Package (7x7mm, 0.5mm pitch)

2/ 66

W5500 Datasheet Version1.1.0



6‘? IZnet

Target Applications

W5500 2 Ct21F 22 Embedded application O & $HsICt,

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

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

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

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

Medical Monitoring Equipment

Embedded Servers
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1 Pin Assighment

 Inc
] pmoDEO
| ] pmoDE1
] pmoDE2
| ] RrsvD
| ] RrsvD
| ] RrsvD
[ ] rswp
[ ] RsvD
| ] RSTn

]

Q | ] aGND

N[ _ ]iNTn
™ [ | I mosl
AGND [ | - Imiso
AvoD [ | | sck
RXN [ | | ]scsn
we ] W5500 o
DNC [ ] ] XI/CLKIN
oo 48LQFP — o
AGND [ | [ ]vop
EXREST [ | ] AcTLED
AvDD [ | ] DUPLED
NC [ | ] LINKLED
JUUUUUUuUuy L
Figure 1. W5500 Pin Layout
1.1 Pin Descriptions
Table 1. Pin Type Notation
Type Description
| Input
0] Output
170 Input / Output
A Analog
PWR 3.3V power
GND Ground

W5500 Datasheet Version1.1.0 7/ 66
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Table 2. W5500 Pin Description

Pin No | Symbol internal Type Description
Bias'

1 TXN AO | TXP/TXN Signal Pair

2 TXP AO | Data ™% Al PHY 4/= TXP/TXN differential signal
pair & Soi M&3ICt.

3 AGND GND | Analog ground

4 AVDD PWR | Analog 3.3V power

5 RXN Al RXP/RXN Signal Pair

6 RXP Al | Data =21 Al PHY £l= RXP/RXN differential signal
pair & &% =4I%tCt.

7 DNC Al/O | Do Not Connect Pin

8 AVDD PWR | Analog 3.3V power

9 AGND GND | Analog ground

10 EXRES1 Al/O | External Reference Resistor
QF 12.4KQ, 1% XMt AZICh HE S@2
‘External reference resistor’ (Figure. 2)2 XZ9HCt

11 AVDD PWR | Analog 3.3V power

12 NC

13 NC

14 AGND GND | Analog ground

15 AVDD PWR | Analog 3.3V power

16 AGND GND | Analog ground

17 AVDD PWR | Analog 3.3V power

18 VBG AO | Band Gap Output Voltage
X B2,25CoM 1.2v SHPYE D=0
Note: NC A 2|3tC},

19 AGND GND | Analog ground

20 TOCAP AO | External Reference Capacitor
QF 4.7uF capacitor 2t HZ St LHE MO SHHE
?I5 Capacitor 2 HZot= 2|22 ZO|= Z|CHSH &A
L=

21 AVDD PWR | Analog 3.3V power

22 1vV20 AO | 1.2V Regulator output voltage
Li & Regulator o| =3 TO|C}. 2|F 10nF
capacitor @t HZADICE,

23 RSVD Pull-down | It must be tied to GND.

" Internal Bias after hardware reset

8 / 66
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24

SPDLED

Speed LED

X HZE link O speed & LIEFHCE,
Low: 100Mbps

High: 10Mbps

25

LINKLED

Link LED

M link 7t S EIEOf JA=X|2] O{FE LtEFHLCE
Low: Link is established

High: Link is not established

26

DUPLED

Duplex LED
SAM AZAE link 2| duplex AEfE LIEFLHCE,
Low: Full-duplex mode

High: Half-duplex mode

27

ACTLED

Active LED

X TX 22 RX S&0| YHHNE BF carrier 2= &
ZX|SHO] SRHAENS LIEFHCE,

Low: Carrier sense from the active PMD

High: No carrier sense

28

VDD

PWR

Digital 3.3V Power

29

GND

GND

Digital Ground

30

X1/ CLKIN

Al

Crystal input / External Clock input

External 25MHz Crystal Input.

Ol pin& single-ended TTL oscillator (CLKIN)Z
Bt 429, X0 = Floating AlZICH. External clock
input 2 ?IsHA= 3.3V clock O] QI7kE|0fOF LY,
Mot HE

IIE

P rlo

‘Figure 3. Crystal reference

o

schematic’ & &

31

X0

AO

Crystal output

External 25MHz Crystal Output

XI/CLKIN 2 3l 2|5 Clock & Q7t5tH 0] pin 2
Floating A|ZIC}.

32

SCSn

Pull-up

Chip Select for SPI bus

SPI interface O] A W5500 = MEHSIZ{
At

ot

FAS low 2

Low: selected

High: deselected

33

SCLK

SPI clock input
SPI master 22 E €& 2= SPI clock O|Ct.

34

MISO

SPI master input slave(W5500) output

W5500 Datasheet Version1.1.0
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SCSn pin O] Low QI &%, O| pin 2 SPl data &

sasict,

SCSn pin O| High 2 &%, O| pin 2 High Impedance 7}

ElCt
35 MOSI | SPI master output slave(W5500) input
36 INTn 0] Interrupt output
Low: Interrupt asserted from W5500
High: No interrupt
37 RSTn Pull-up | Reset
(Active low)
HE reset 57| oAM= Z|4 500us O|& low &
T AIStCt.
38 RSVD Pull-down | NC
39 RSVD Pull-down | NC
40 RSVD Pull-down | NC
1 RSVD Pull-down | NC
42 RSVD Pull-down | NC
43 PMODE2 Pull-up | PHY Operation mode select pins
44 PMODE1 | Pull-up | |PHY Q| HESRZ ZES 2¥ols H2= XA
45 PMODEO | Pull-up || &2 of2fel S FEotct
PMODE [2:0]
Description
2 1 0
0 0 0 | 10BT Half-duplex, Auto-negotiation disabled
0 0 1 10BT Full-duplex, Auto-negotiation disabled
0 1 0 | 100BT Half-duplex, Auto-negotiation disabled
0 1 1 100BT Full-duplex, Auto-negotiation disabled
1 0 0 | 100BT Half-duplex, Auto-negotiation enabled
1 0 1 | Not used
1 1 0 | Not used
1 1 1 | All capable, Auto-negotiation enabled
46 = - ° NC
47 > = > NC
48 AGND GND | Analog ground

10 / 66
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EXREST 1} 12.4KQ (1%) M= Ot2f J3lnp 20| HZADICE,

EXRES 10 EXRES
11
AVDD
12
A1 NC
R21
12.4k 19
/77 I
W5500_AGND W5500

Figure 2. External reference resistor

Crystal 22+ Otz 1 &

o
ozt
P
o
n

31 X0
X0
XUCLKIN 30 Xl R16. 1M
R17
Y2 OR
25MHz
1 f
—__C19 —__—C20
18pF 18pF

Figure 3. Crystal reference schematic
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HOST Interface

W5500 = External HOST Interface & ?I5l 4 7H2| Signals(SCSn, SCLK, MOSI, MISO) 2
T4 &l SPI(Serial Peripheral Interface) Bus £ M &55t0{, 22| SPISlave 28t SZBtCt,
W5500 2| SPI = ‘Chapter 2.3 Variable Length Data Mode (VDM)’ & ‘Chapter 2.4 Fixed
Length Data Mode (FDM)’ OA] dHE SPI Operation Mode (Variable Length Data /
Fixed Length Data Mode)Oll [t2} Figure 4 2t Figure 5 2f Z0| 2 7tX] Ao =2
AZE 5= UCh

Figure 4 &tAl2 SP| Bus € CHE SPI Device 1t 3/ == U&= BHH, Figure 5 &

=
W5500 ™-& SPIBus 2 AtEL|0] CHE SPI Device 21t 578 =+ QiCI.

SPI MASTER SPI SLAVE
MCU
(External Host) W5500
SCSn » SCSn
SCLK » SCLK
MOSI » MOSI
MISO MISO

Figure 4. Variable Length Data Mode (SCSn controlled by the host)

SPI MASTER SPI SLAVE
MCU
(External Host) W5500
SCsn | sCsn
SCLK > SCLK
MOSI » MOSI
MISO MISO

Figure 5. Fixed Length Data Mode (SCSn is always connected by Ground)

SCLK 2| =d(Polarity)t ¢l&f(Phase)Ofl 2} 4 72| Mode 0,1,2,3 &
Ct. SPI Mode 0 1 3 2 inactive(idle)® I SCLK 2| =/40| CtEM active Al

USHA SZEFICE SPI Mode 0 1f Mode 3 2 Figure 6 1t Z0| Data signals(MOSI &

MISO)= SCLK 2| Rising edge M ==%l(Sampling)Z|}, Falling edge & U}

%4l (Toggling) =!I Ct.

W5500 2 SPI mode 0 IF 3 TF2 X[RISHCH ESH MOSI & MISO signal 2 2 Most

Significant Bit(MSB)5:E{ Lowest Significant Bit(LSB) ==A{Z, MOSI signal & Sl

SAE|HLE MISO Signal 2 S8l $=AI=ICEH

SPI

#

OF o -

on >
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Sampling Toggling Toggling Sampling
| | | |
| . .

| | '
| ! ! |
SCLK / \ SCLK
/ A\l N\ /
| : : |

| , |
I | | T
MISO/MOSI : >< MISO/MOSI X :
I I | I
| |

Mode 0 : SCLK idle level low Mode 3 : SCLK idle level high

Figure 6. SPI Mode 0 & 3

2.1 SPI Operation Mode

W5500 2 External Host 2FE &4lE|= SPI Frame (Chapter 2.2 SPI Frame =
Xt7z)off o8 M O{=ICt. W5500 2| SPI Frame 2 Address Phase, Control Phase, Data
Phase 2t &2 3 712| Phase 2 O|FO{XIC},

Address Phase = W5500 2| Register Lt TX/RX Memory Off CH®t 16bits Offset
Address & X|H 3L}, Control Phase £ Address Phase O Al X|"§ £l Offset Address 7}
%3t Block & K|35}, Read/Write Access Mode 3 SPI Operation Mode (Variable
Length Data / Fixed Length Data Mode)E X|’d®tCt. EEDH Data Phase O|A{= SPI
Operation Mode O 2t 9| ZO|(N-bytes, 1 < N)Data Lt 1 byte, 2 bytes & 4 bytes

Data € X|FStC}.

SPI Operation Mode 7} Variable Length Data Mode(VDM) € A< SPI Bus Signal
SCSn 2 HtEA| External Host O 2|8l SPI Frame TH¢|2 X|O{Z|0{OF L, Variable
Length Data Mode O A 2| SCSn 2| X|OJA|ZF (Assert (High-to-Low))2 SPI Frame 2|
AlZt (Address Phase) 2 W5500 Of| A 2|11, SCSn 2] MO{E=Z (De-assert (Low-to-
High) )& SPI Frame 2| ZZ(2/37| N bytes 2| Data Phase Z2)E W5500 OfA|

YL

W5500 Datasheet Version1.1.0 13 / 66
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2.2 SPl Frame

W5500 SPI Frame = Figure 7 2t Z'0| Address Phase Q! 16bits Offset Address, 8bits
Control Phase, N bytes 2| Data Phase 2 Tt4JEICt. 8bits Control Phase & Offset
Address 7} &3t Block & ME4SH= Block Select bits (BSB[4:0]), Read/Write Access
Mode bit (RWB), SPI Operation Mode(OM[1:0])2 2 i +-d =IC}.

|
:<—Address Phase Control Phase—»h—Da;\:aj_hafe ::
'MSB first > ! {MSB first ———» "\ |
0 1 2 3
Bit |15(14|13(12{11]10| 9|8 765‘4 3‘2‘1‘0 7‘6‘5432‘1‘0 765‘4 3‘2‘1‘0 7‘6‘5‘4 3‘2‘1‘0
16btis Offset Address Control Byte Data L] Data y
III|III|III|III T T [ T T T T T TT T T

Block R OP
Select Bits W Mode

Figure 7. SPI Frame Format

W55002 Sequential Data Read/Write & X|5tH, 2/4/N bytes 2| Sequential Data
NelE Il XIHE Offset Address & A|ZH(Base)2 2 Data £ N2|(Sxihst =
AI=2 2 Offset Address (auto increment addressing)S 1 S7tA|7{ C+2 Data &

K 2| L.

2.2.1 Address Phase

W5500 2| Registers, TX/RX Buffer Block 0| CH3} 16bits Offset Address & X| 7Lt
Ol 16bit Offset Address 4= MSB FE LSB =22 ®AH o2 S4IEICt 2/4/N
Bytes 2| DataPhaseE Z+ SPIFrame Offset AddressE A|Zf(Base)2ZE Of 1Byte
Data OFCH XS 2 2 Offset Address 7t 1% Z7t5l= Sequential Data Read/Write &

N

14 / 66 W5500 Datasheet Version1.1.0
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2.2.2 Control Phase

Control Phase = Address Phase O|A X|"dE Offset Address 7t %%t Block 2

Read/Write Access Mode Z12| 11 SPI operation Mode & X|&$HCL,

A ™stn

7 6 5 4 3 2 1 0
BSB4 BSB3 BSB2 BSB1 BSBO RWB OoMm1 oMo
Bit Symbol Description
Block Select Bits
W5500 O= Common Register, 8 7H2| Socket Register, ZfZt2
Socket Of &= TX/RX Buffer 2t Z'2 Block 0| EXH$IC}.
Ct2 He= BSB[4:0] 2f0f 2t MEHE|= Block & EA%totCt,
BSB [4:0] Meaning
00000 Common RegisterE MEHSICE,
00001 Socket 0 RegisterE ME4SICE,
00010 Socket 0 TX BufferS ME4HCY,
00011 Socket 0 RX Buffer& ME{SHCH
00100 Reserved
00101 Socket 1 RegisterS MEHSICY,
00110 Socket 1 TX BufferS MEHSICE,
00111 Socket 1 RX Buffers A E4$HCE
01000 Reserved
7-3 BSB [4:0]

01001 Socket 2 RegisterS MEHSICY,
01010 Socket 2 TX BufferS MEHSHCE,
01011 Socket 2 RX BufferS ME{SHCH
01100 Reserved
01101 Socket 3 RegisterS ME4SICE,
01110 Socket 3 TX BufferS MEHGHCY,
01111 Socket 3 RX BufferS ME4SHCH
10000 Reserved
10001 Socket 4 RegisterS MEHSICY,
10010 Socket 4 TX BufferS MEHSHCE,
10011 Socket 4 RX BufferS M E4SHCE
10100 Reserved
10101 Socket 5 RegisterS MEHSICY,
10110 Socket 5 TX BufferS MEHSHCE,
10111 Socket 5 RX Bufferg M E4SHCE

W5500 Datasheet Version1.1.0
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11000 Reserved

11001 Socket 6 RegisterS ME4SHCY,
11010 Socket 6 TX BufferS ME4SHCY,
11011 Socket 6 RX BufferS ME{sHCH
11100 Reserved

11101

Socket 7 RegisterS MEHSICY,

11110 Socket 7 TX BufferS ME4SICE,
11111 Socket 7 RX BufferS ME4SIC}
BSB[4:0]7} Reserved Bits 5 &% W5500 2| 2=%2 OF7|tC}

Read/Write Access Mode Bit

Read/Write Access Mode & &M 3IC},
2 RWB ‘0’ : Read
1’ : Write
SPI Operation Mode Bits
SPI Operation Mode £ &8st Bits O|LCt.
SPI Operation Mode & Variable Length Data Mode 2} Fixed Length Data
Mode & 7tX|E X|RATHC},
- Variable Length Data Mode (VDM)
: SPI Frame 2| Data Phase Ol A| N-Bytes 2| Data & &4ll= of=
Mode Z, Data Length = SCSn 2| MO Z ZHECt External
Host = SCSn Signal 2 Assert (High-to-Low) A|7{ SPI Frame 2|
Address Phase &4 A|ZHS w5500 Of Al 22|11, OM[1:0] = ‘00’
Ol Control Phase £ &40, N-Bytes 2| Data Phase &5
1~0) OM [1:0] 2t= ok = SCSn Signal & De-assert (Low-to-High)A|74 SPI Frame

S40| 2AF E|AS S W5500 0 EICE,
VDM Mode A SCSh = HFEA| External Host O 2|3 SPI Frame
CHRIZ2 X0 Z|O{OF SICt.  (Figure 4 &X)

- Fixed Length Data Mode (FDM)
: VDM O A= External Host 2| SCSn Control Off 2|3l Data Length 7t

ZAM™E|= HHH Fixed Length Data Mode = ‘00’ %fO| OF:l OM[1:0]
2f0l 2|s Data Length 7t 27 EICt, [2tA], SCSn Signal 2 &4t
Low &EiE S X|8HOF SO, Data Length = EF=A| 1 Byte, 2

4Bytes & OM[1:0] &t HFO| M2} StL2| Length &

SHAF
S

Bytes,
=Lt

16 / 66
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(Figure 5 &=x)

CHS E+= OM[1:0]0] 2 SPI Operation Mode & 2 O &L},

OM[1:0] Meaning
00 Variable Data Length Mode, N-Bytes Data Phase (1 < N)
01 Fixed Data Length Mode , 1 Byte Data Length (N = 1)
10 Fixed Data Length Mode , 2 Byte Data Length (N = 2)
11 Fixed Data Length Mode , 4 Byte Data Length (N = 4)

2.2.3 Data Phase

Control Phase 2| SPI Operation Mode Bits OM[1:0]2| A7 0f 2} Data Phase & N-Bytes Z 0|

(VDM mode)=-2 1, 2, 4 Bytes(FDM mode) Z0|2| Data & A ECt Ol S44IX[= 1byte
[ |

A
Data = HIE=A| MSB 2E LSB =22 MOSI Lt MISO Signal 2 Sl 1 bit & =XHo=Z
S A EICE

2.3 Variable Length Data Mode (VDM)

VDM mode =

R LO|Ct, & Data Phase 2| Length & SCSn Control Of [2f 1 Byte ££E{ N Bytes 7HX|

External Host 2| SCSn Control 2|3}l SPI Frame 2| Data Phase Length 7} ZdEk|+&=

olo| Zo|E 7tE == QUL EDH VDM mode Ol A Control Phase 2| OM[1:0]1= Et=A] ‘00
“e =z HFE[00F SO,

W5500 Datasheet Version1.1.0 17 / 66
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2.3.1 Write Access in VDM

SPI Frame Start

|
scsn [t SCSn shoud be remained low until SPI Frame Transmit done.
|
T
MODE3 | 1 2 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
SCLK mopeo | |
| 16 bits Offset Address BSB[4:0] _’IRWB|0M[1;0] €—— 8-bit Data,

oSt (k)
miso — X0 QO HXOQXXRIQOLIKXKLAXXXXIOQIOOQANKN._

SPI Frarlne End

5CSn SCSn Should be remained low until SPI Frame Transmit done. |
|

f

32 33 34 35 36 37 37 39 8N + 16 8N +24

SCLK |
4—— 8-bit Data, ————— p|¢——— 8-bit Data y |

|

I 0.0.0.00.00.0.0.00.0000,00.0,0.000.00m
mso. QOGO LOODIIXAXK) i

Figure 8. Write SPI Frame in VDM mode

Figure 8 = External Host 7| W5500 € Write Access & 4<% SPI Frame & 20| &L},
VDM mode Of| A{, SPI Frame 2| Control Phase L{2| RWB = 1’ (Write), OM[1:0]= ‘00’22
M= Ol External Host = SCSn signal & SPI Frame &4 A|ZF T0j| Assert (High-to-
Low) &}11, SPI Frame 2| == bits & MOSI Signal 2 &3l Toggling SCLK(Falling-Edge)0f|
S713k5E0 1 bit & W5500 S 2 SAIS3, SPI Frame &4 22 Z0f SCSn Signal 2 De-
assert(Low-to-High)®tC}.

SCSn O| Low O]l Data Phase 7 A& &4IE Z% Sequential Data Write & K| &Lt
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1 Byte WRITE Access Example

VDM mode £ AtE3I0 Common Register Block 2| ‘Socket Interrupt Mask Register(SIMR)’ Of
Data OxAA & Write & ZRCt2dt 22 SPI Frame &3 Write ECt.

Offset Address = 0x0018
BSB[4:0] = ‘00000’
RWB = ‘1’
OM[1:0] = ‘00’

1st Data = OxAA

External Host = SPI Frame &4 A|ZH H 0| SCSn £ Assert (High-to-Low) St1, SPI Frame 2
1 bit % Toggling SCLK Of S7|3t5t04 &ASHCE, External Host = SPI Frame &4 22 =
SCSn £ De-assert (Low-to-High) StC}. (Figure 9 &H=X)

SCSn

Address Phase Control Phase Data Phase
(0x0018) BSB RWB| OM Data 1st (0xAA)
Bit Order|{15]|14|13|12|11|10| 9|8 | 7|6 | 5|4 |3 |2|1|0|4|3|2|1]|0|RW|[21]0]|7]|6|5|4]|3]2|1]0

MOSI 0|o0f0jJOf1]1f{0]0|0O]|O ojojof 1 |ojoj1j0oj1f0o)j1joj1(foO
MISO

=]
[=]
[=]
[=]
[=]

Figure 9. SIMR Register Write in VDM Mode
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N-Bytes WRITE Access Example

VDM mode & AFE3510] 1 B Socket 2| TX Buffer Block 0x0040 Address Of 5 Bytes Data (0x11,
0x22, 0x33, Ox44, 0x55)E Write & 4% Ct21 &2 SPI Frame & &3 5 bytes Data £
Write $tC}.

=

Offset Address = 0x0040
BSB[4:0] = ‘00110’
RWB = ‘1
OM[1:0] = ‘00’
1st Data = ox11
2" Data = Ox22
3rd Data = Ox33
4th Data = Ox44
5th Data = Ox55

Figure 10 1} 22 N-Bytes Write Access = 1 'H Socket 2| TX Buffer Block Address 0x0040 -~
0x0044 Of 5 bytes Data 0x11, 0x22, 0x33, Ox44, 0x55 7} =AM O Z 1 X Z 78t Address Of
Write E|0H, SCSn <Al SPI Frame SAIA|E O Assert (High-to-Low)Z|X, SPI Frame
SAtE Z De-assert (Low-to-High) EIC}.

scsn\
Address Phase Control Phase Data Phase
(0x0040) BSB RWB| OM Data 1st (Ox11)
Bit Order|15(14|13(12|11|10| 9 | & | 7|6 | 5|4 |3 |2 |1|0|4|3|2|1|O0O|RW|1 | 0|7 |6|5]|4]3|2|1]|0
MOSL | 0] 0O gjoj1jo0jojojojojojojoj1f1rjo} 1 jojofojofjojrjojo|lo]|1
MISO
SCSn
Data Phase
Data 2nd (0x22) Data 3rd ((x33) Data 4th (Ox44) Data 5th (0x55)
BitOrder| 7 |6 | 5|43 |2|1|0|7|6|5|4]|3|2|1|0|7|6|5|4|3]| 2 [1|0]|7|6]|5]|4]|3|2]|1]|0
MOST |o0joj1jojojoj1rfofojoj1rj1jojoj1j1fojrjofofo| 1 jojojoflrjof1f{of1f{of1
MISO
Figure 10. 5 Byte Data Write at 1th Socket’s TX Buffer Block 0x0040 in VDM mode
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2.3.2 Read Access in VDM

SPI Franre Start

SCSn +¢——SCSn shoud be remained low until SPI Frame Transmit & Receive done.
\I

1
MODE3 0o 1 2 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

SCLK Mopeo | |
16bits Offset Address BSB[4:0]) —»| RWB| OM[1:0] [¢—— 8-bit Data,

05— H-HEE-OOOEOOCOODR o o DHDDDDOHE_
%M RO R0 610,00 0 Ol

SPI Frame End

SCSn Should be remained low until SPI Frame Transmit & Receive done.

SCSn

32 33 34 35 36 37 38 39 8N + 16 8N + 24 |
|

SCLK —

8-bit Data » 8-bit Data y |
|

o E@@@@@@@@@@@W@@@@@@@@@@D—
CED 0.0/00.00000.000.6000000000000N s

Figure 11. Read SPI Frame in VDM mode

Figure 11 = External Host 7} W5500 € Read Access & &< SPI Frame 2 2 O0|{&LC},
VDM mode Of| A, SPI Frame 2| Control Phase L{2| RWB = ‘0’ (Read), OM[1:0]= ‘00’2 =
A7 EICt O External Host = SPI Frame &4 A[Zf F0f SCSn Signal & Assert (High-to-
Low) S}11, MOSI Signal & E3ll Address & Control Phase £ 1 bit 21 Toggling SCLK (Falling-
Edge)0fl &7|=t504 W5500 22 &4I5H0, MISO signal 2 Sl W5500 S 25 E{ Sampling
SCLK (Rising-Edge) &7|2t5t0] Data Phase 2| 2 £ Bits & 4I3tC}. External Host & Data
Phase s=2I2tE = SCSn Signal 2 De-assert (Low-to-High)$tCt.

SCSn O| Low O|1l Data Phase & A& =4I & Sequential Data Read & X| A TILC}.
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1 Byte READ Access Example

VDM mode & ArE3}I0] 7 ¥ Socket Register Block 2| ‘Socket Status Register(S7_SR)’S Read

g ZRE oz MYsict Ch2d 22 SPI Frame S3 Read Z=ICHO|O S7. SR 2

‘SOCK_ESTABLISHED (0x17)’2} 7H3stCt,
Offset Address = 0x0003
BSB[4:0] = ‘11101°
RWB = ‘@
OoM[1:0] = ‘00’
1st Data = ox17

External Host = SPI Frame S2AIA|ZF 0| SCSn Signal 2 Assert (High-to-Low) Sti1l, SPI
Frame 2| Address & Control Phase & MOSI Signal & S35}0] W5500 22 SAISE1I, MISO
signal 2 S95+0{ W5500 222 H Data Phase & %I2tCt. External Host & Data phase =4I
etE 2 SCSn signal 2 De-assert (Low-to-High) StCH.

—

(Figure 12 &X)

SCsn

Address Phase Control Phase Data Phase
(0x0003) BSB RWB] OM Data 1st (0x17)
Bit Order| 15|14(13|12|11(10| 9 | 8| 7|6 | 5|4 |3 |2|1|0|4 |3 |2|1|O0|RW|21|O|T7|6|5|4]|3]2]|1]0
Mosr |ojojojojofojojOojojojojojojof1f1j1|1]1j0|1] 0 0|0
MISO ojfojoj1]jo0]1|1]1
Figure 12. S7_SR Read in VDM Mode
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N-Bytes Read Access Example

VDM mode & AF23I0] 3 Bl Socket 2| RX Buffer Block 0x0100 Address Of &L e 5
Bytes Data (OxAA, OxBB, 0xCC, 0xDD, OxEE)S Read & &% Ct21t Z2 SPI Frame 2 S
5 bytes Data £ Read $'LC}.

Offset Address = 0x0100
BSB[4:0] = ‘91111’
RWB = ‘@
OM[1:0] = ‘00’

1st Data = OxAA
2" Data = OxBB
3rd Data = BxCC
4th Data = OxDD
5th Data = OXEE

Figure 13 1} Z2 N-Bytes Read Access &= 3 ' Socket 2| RX Buffer BlockAddress 0x0100 -~
0x0104 O MEE|O /U= 5 bytes Data OxAA, 0xBB, 0xCC, OxDD, OxEE 7} =XHOZ 1 A
Z 748t Address Ol Al Read /04, SCSn S A| SPIFrame Of &AIA|ZF FOf Assert (High-to-Low)

|10, SPI Frame 2| Data Phase =% 2t& £ De-assert (Low-to-High) =IC}.

scsn\

Address Phase Control Phase Data Phase

(0x0100) BSB rwe| oM Data 1st (OXAA)
Bit Order[15| 14|13 |12|11|10| 9| 8 | 7|6 | 5|4 |3 |2|1|0[4]3]|2]|1 RW|1|0|7|6|5]|4|3[2]1]0
mosr (ofojojojojofojr1j0(0j0j0jOjOf0OjOjO|1|2f(1]1] O |O]O

o

MISO ljof1joj1j0|1]a0
SCSn
Data Phase
Data 2nd {0xBB) Data 3rd (0xCQ) Data 4th (0xDD) Data 5th (0xEE)
BitOrder| 7 |6 | 5| 4|3 |2|1|0|7|6|5|4]|3|2[1|0|7|6|5|4|3] 2 [1|0|7|6|5[4|3]2|1]|0
MOSI
Mso (1(oj1j1)j1yo0j1j1rf1f{rfofofrjrjojoj1rjrfofrfrf 1 f{ofr|1frj1joj1j1j1fo

Figure 13. 5 Byte Data Read at Socket 3 RX Buffer Block 0x0100 in VDM mode
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2.4 Fixed Length Data Mode (FDM)

S

FDM mode = External Host 2| SCSn Control O] 27t5€ 4% AMEE = U= EEE,SCSn
Signal 2 EIEA| Low-Tied (Always Connected GND)Z|O{OF &}, CtZ2 SP| Device 2t SPI
Bus & 7Y &+ BIC}. (Figure 5 &X)

VDM mode O|A+&= SCSn 2| Control O [}2} Data Phase Length 7t 2¥El= YHH,
FDM O M= Control Phase 2| SPI Operation Mode Bits @| OM[1:0]2 Z} ‘01’ / “10’ / “11°0j
2t 2t7] 1, 2, 4 Bytes 2 Data Phase Length & ZAXSHC},

FDM mode = SCSn Signal Control It OM[1:0] &&= X 2|5t11, VDM mode A AtEE|&=

1Byte, 2 Bytes, 4 Bytes SPI Frame 1t S YSIE2 XpMgH AH2 M2fotct,

FDM mode & =7tI[3 40| OtL|2tH ALES HEDS
‘Chapter 2.4.2° O|A 3 E 1/2/4 Bytes SPI Frame Tt
Length & Z+&= SPI Frame AHE-2 W5500 2| =22 OF7|BtCt.

>

| QE=CH 3 ‘Chapter 2.4.1° &
otCt. 1 2| CFE Data

I
>
o
el
)
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2.4.1 Write Access in FDM

1 Bytes WRITE Access

Address Phase Control Phase Data Phase
(Any) BSB (Any) RWB| OM Data 1st (any)
Bit Order |15 14|13 |12|11|10( 9 | 8|7 |6 | 5| 4|3 |2|1|0|4|[3|2|1|0|RW|1|O|T7|6]|5|4]|3]2]1
MOSI * * * * * * * * * * * * * * * * * * * * * 1 0 1 * * * * * * *
MISO

Figure 14. 1 Byte Data Write SPI Frame in FDM mode

2 Bytes WRITE Access

Address Phase Control Phase Data Phase
(Any) BSB RwB| OM Data 1st {any)
Bit Order[ 151413 |12(11|10| 9 | 8|7 |6 | 5|4 |3 |2|1|0|4 |3 |2|1|O0|RW|1|O|7|6|5[4]|3[2]1
MOS] * * * * * * * * * * * * * * * * * * * * * 1 1 0 * * * * * * *
MISO
Data Phase

Data 2nd (any)

BitOrder| 7| 6|5 |4]|3|2|1]|0
MOS] * * * * * * * *
MISO

Figure 15. 2 Bytes Data Write SPI Frame in FDM mode

4 Bytes WRITE Access

Address Phase Control Phase Data Phase
(Any) BSB RWB| OM Data 1st (any)
Bit Order|[ 15[ 14|13 |12|(11|10( 9| 8| 7|6 |5 |4 |3 |2|1|0|4|3|2|1|0|RW|1|O0|7]|6|5]43]2]1
MOSI * * * * * * * * * * * * * * * * * * * * * 1 1 1 * * * * * * *
MISO
Data Phase Data Phase Data Phase
Data 2nd (any) Data 3rd (any) Data 4th (any)
BitOrder| 7| 6| 5| 4| 3|2|1|0|7|6|5]|4]|3|2[1]0]|7|6|5|4]|3 2 110
MOSI * * * * * * * * * * * * * * * * * * * * * * * *
MISO

Figure 16. 4 Bytes Data Write SPI Frame in FDM mode
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2.4.2 Read Access in FDM

1 Byte READ Access

Address Phase Control Phase Data Phase
(Any) BSB (Any) RWEB| OM Data 1st (Any)
Bit Order| 15| 14| 13|12|11|10| 9|8 |7 |6 | 5|4 | 3|21 |0|4|3|2|1|0|RW|1|0|7|6]|5|4|3|2]1]0
MOS] * * * * * * * * * * * * * * * * * * * * * 0 0 1
wso * * * * * * * *

Figure 17. 1 Byte Data Read SPI Frame in FDM mode

2 Bytes READ Access

Address Phase Control Phase Data Phase
(Any) BSB (Any) RwWB| OM Data 1st (Any)
Bit Order|15[14|13|12(11|10| 9|8 | 7|6 | 5|4 |3 |2|1|0|4|3|2|1|0|[RW|1|O0O|7]|6|5]4|3]2]|1|0
MOSI * * * * * * * * * * * * * * * * * * * * * O 1

WSO * * * * * * * *
Data Phase
Data 2nd (Any)

BitOrder| 7|6 | 5|4 |3]|2]|1|0

MOSI
MISO * * * * * * * *

Figure 18. 2 Bytes Data Read SPI Frame in FDM mode

4 Bytes READ Access

Address Phase Control Phase Data Phase
(Any) BSB (Any) RWB| OM Data 1st (Any)
Bit Order|15|14|13|12|11|(10| 9 | 8 | 7|6 | 5| 4|3 |2|1|0|4|3|2|1|O0|RW|1|O0|7|6|5]|4][3|2|1]0
MOSI * * * * * * * * * * * * * * * * * * * * * 0 1 1
MISO * * * * * * * *

Data Phase Data Phase Data Phase
Data 2nd (Any) Data 3rd (Any) Data 4th (Any)
BitOrder| 7|6 | 5| 4| 3|2|1|0|7|6|5|4|3|2|1]|]0]|7|6|5[4|3]|] 2 |1]0
MOSI

MISO * * * * * * * * * * * * * * * * * * * * * * * *

Figure 19. 4 Bytes Data Read SPI Frame in FDM mode
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3

Register and Memory Organization

W5500 = 1 7H2| Common Register Block 1t 8 7H2| Socket Register Block &, Zt
Socket Of ZEE TX, RX Buffer Block & #+=LCt. 2 Block £& SPI Frame 2|
BSB[4:0] (Block Select Bits)S Sdlf MEi=IC},

Figure 20 = BSB[4:0] &7&0f 2t MEHE[= Block 1, Common & Socket Register
Block I} Socket TX/RX Buffer Block £2| A& 7hs5%h Offset Address Range('H%)E
HO|ECH 2} Socket Of & 8 7H2| TX Buffer Block 2 SZIX 22 1 74| 16K
Bytes TX Memory Off =X§35t12 Zt Block HZ x7|7Z} 2KBytes % StEICH 8 72| RX
Buffer Block 9A| S2|M2Z 1 7§9| 16K Bytes RX Memory Of =Xst1 Z+ Block
HE X7|Zt 2KBytes ¥ T EICE,

Z} Socket 2| TX/RX Buffer Block = Z&& A7|0 &2t30| ZE Xl 16 bits Offset
Address Range (0x0000 - OxFFFF) LHO|l A Access ZIC}.

16 K Bytes TX/RX Memory O Ciot 7+ 2 Access W32 ‘Chapter 3.3'E & =xdtzt.
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Block Select Bits

11111 (Ox1F)
11110 (@x1E)
11101 (@x1E)
11100 (0x1C)
11011 (@x1B)
11010 (@x1A)
11001 (0x19)
11000 (0x18)
10111 (@x17)
10110 (@x16)
10101 (@x15)
10100 (0x14)
10011 (@x13)
10010 (0x12)
10001 (0x11)
01000 (0x10)
01111 (@xOF)
01110 (OXOE)
01101 (@xeD)
01100 (@xecC)
01011 (Ox0B)
01010 (0x0A)
01001 (0x09)
01000 (0x08)
00111 (0x07)
00110 (0x06)
00101 (0x05)
00100 (0x04)
00011 (0x03)
00010 (0x02)
00001 (0x01)

00000 (0x00)

Blocks

16bit Offset Address
Valid Range

Socket 7 RX Buffer

Socket 7 TX Buffer

Socket 7 Register

Reserved

Socket 6 RX Buffer

Socket 6 TX Buffer

Socket 6 Register

Reserved

Socket 5 RX Buffer

Socket 5 TX Buffer

Socket 5 Register

Reserved

Socket 4 RX Buffer

Socket 4 TX Buffer

Socket 4 Register

Reserved

Socket 3 RX Buffer

Socket 3 TX Buffer

Socket 3 Register

Reserved

Socket 2 RX Buffer

Socket 2 TX Buffer

Socket 2 Register

Reserved

Socket 1 RX Buffer

Socket 1 TX Buffer

Socket 1 Register

Reserved

Socket @ RX Buffer

Socket @ TX Buffer

Socket @ Register

Common Register

Socket 7 RX Buffer

Socket 1 TX Buffer

Physical

16KB RX Memory

OXFFFF B Ox3FFF
Ox3E2C
OXF800 0x3800
OXF7FF
OXF000 0x3000
OXEFFF
.
. 0x2800
.
@x9E2C
0x2000
0x1800
0x1000
OXOFFF
0x1000
2x0800 OXOFFF

Ox@7FF

0x0800
0x0000

0x0000

Socket 7
RX Buffer (2KB)

Socket 6
RX Buffer (2KB)

Socket 5
RX Buffer (2KB)

Socket 4
RX Buffer (2KB)

Socket 3
RX Buffer (2KB)

Socket 2
RX Buffer (2KB)

Socket 1
RX Buffer (2KB)

Socket 0
RX Buffer (2KB)

Physical

16KB TX Memory

OX3FFF
OXFFFF.

0x3800
0xF800
OXF7FF
0x3000
0xFO00
OXEFFF
0x2800
.
0x2000
0x413C i
.
ox1800
0x1000
OXOFFF
0x1000
OXOFFF
0x0800 0x093C
OxO7FF
0x0800
0x0000

0x0000

Reserved

OXFFFF

0x0031

Socket @ Register

0x0030

0x0000

Reserved

OXFFFF

0x003A

Common Register

0x0039

0x0000

Figure 20. Register & Memory Organization

Socket 7
TX Buffer (2KB)

Socket 6
TX Buffer (2KB)

Socket 5
TX Buffer (2KB)

Socket 4
TX Buffer (2KB)

Socket 3
TX Buffer (2KB)

Socket 2
TX Buffer (2KB)

Socket 1
TX Buffer (2KB)

Socket 0
TX Bufer (2KB)
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3.1 Common Register Block
Common Register Block 2 IP Address, MAC Address 2t Z2 W5500 0| MEIH O 2 AtEE|=
HEE Hd7Hsl0, BSB[4:0] 4f ‘00000°2Z MEHEICE, Common Register Block 2 Table 3 0| A
HolE|= Offset Address & Z= Register 2 THEICH Zt Register E2| ME 7|52
‘Chapter 4.1’E &X3}et.
Table 3. Offset Address for Common Register
Offset Register I Offset Register I Offset Register
Mode Interrupt Low Level Timer § 0x0021 (PHAR3)
0x0000 | (MR) 0x0013 | (INTLEVELO) 0x0022 | (PHAR4)
Gateway Address I 0x0014 | (INTLEVEL1) I 0x0023 | (PHAR5)
0x0001 (GARO) Interrupt PPP Session Identification
0x0002 | (GART1) 0x0015 | (IR) 0x0024 | (PSIDO)
0x0003 | (GARZ) Interrupt Mask 0x0025 | (PSID1)
0x0004 | (GAR3) 0x0016 | (IMR) PPP Maximum Segment Size
Subnet Mask Address Socket Interrupt 0x0026 | (PMRUO)
0x0005 | (SUBRO) 0x0017 | (SIR) 0x0027 | (PMRU1)
0x0006 (SUBR1) Socket Interrupt Mask Unreachable IP address
0x0007 | (SUBR2) 0x0018 | (SIMR) 0x0028 | (UIPRO)
0x0008 | (SUBR3) Retry Time 0x0029 | (UIPR1)
Source Hardware Address 0x0019 | (RTRO) 0x002A | (UIPR2)
0x0009 (SHARO) 0x001A | (RTR1) 0x002B | (UIPR3)
0x000A | (SHART) Retry Count Unreachable Port
0x000B | (SHAR2) 0x001B | (RCR) 0x002C | (UPORTRO)
0x000C | (SHAR3) PPP LCP Request Timer 0x002D | (UPORTR1)
0x000D | (SHAR4) 0x001C | (PTIMER) PHY Configuration
0x000E | (SHARS) PPP LCP Magic number 0x002E | (PHYCFGR)
Source IP Address 0x001D | (PMAGIC) 0x002F
0x000F | (SIPRO) PPP Destination MAC Address ~ Reserved
0x0010 | (SIPR1) 0x001E | (PHARO) 0x0038
0x0011 (SIPR2) 0x001F | (PHART) Chip version
0x0012 | (SIPR3) 0x0020 | (PHAR2) 0x0039 | (VERSIONR)
0x003A ~ OxFFFF Reserved

W5500 Datasheet Version1.1.0
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3.2 Socket Register Block
W5500 2 8 7i2| &4l Socket (Channel)Z X|&StCt Zt Socket 2 Socket n Register Block
(0<n<7)2 &9 MOEIC} Socket n Register Block 2| n #t2 BSB[4:0] Off 2| MEHEZ|H,
Socket n Register Block 2 Table 4 O|Al H2|%Z|= Offset Address Zt= Register 22
TJEICE 2 Register 2| MR 7|52 ‘Chapter 4.2’ & ®=Z5tz2}.
Table 4. Offset Address in Socket n Register Block (0<n<7
Offset Register I Offset Register I ffset Register
Socket n Mode Socket n Destination Port Socket n TX Write
0x0000 | (Sn_MR) 0x0010 | (Sn_DPORTO) 0x0024 | Pointer
Socket n Command (Sn_CR) 0x0011 (Sn_DPORTT1) 0x0025 | (Sn_TX_WRO0)
0x0001 (Sn_TX_WRT1)
I Socket n I Socket n RX Received
Socket n Interrupt Maximum Segment Size 0x0026 | Size
0x0002 | (Sn_IR) 0x0012 | (Sn_MSSRO) 0x0027 | (Sn_RX_RSRO)
0x0013 | (Sn_MSSR1) (Sn_RX_RSR1)
Socket n Status I I Socket n RX Read Pointer
0x0003 (Sn_SR) 0x0014 | Reserved 0x0028 | (Sn_RX_RDO)
Socket n Source Port Socket n IP TOS 0x0029 | (Sn_RX_RD1)
0x0004 (Sn_PORTO) 0x0015 | (Sn_TOS) Socket n RX Write
0x0005 | (Sn_PORT1) Socket n IP TTL 0x002A | Pointer
Socket n Destination ] 0x0016 | (Sn_TTL) 0x002B | (Sn_RX_WRO0)
Hardware Address (Sn_RX_WR1)
0x0006 (Sn_DHARO0) 0x0017 Socket n Interrupt Mask
0x0007 (Sn_DHART1) = Reserved 0x002C | (Sn_IMR)
0x0008 (Sn_DHAR2) 0x001D Socket n  Fragment
0x0009 (Sn_DHAR3) Socket n Receive Buffer Offset in IP header
0x000A | (Sn_DHAR4) 0x001E | Size 0x002D | (Sn_FRAGO)
0x000B (Sn_DHAR5) (Sn_RXBUF_SIZE) 0x002E | (Sn_FRAGT)
Socket n
0x001F | Transmit Buffer Size Keep alive timer
(Sn_TXBUF_SIZE) 0x002F | (Sn_KPALVTR)
Socket n Socket n TX Free Size
Destination IP Address 0x0020 | (Sn_TX_FSRO) 0x0030 | Reserved
0x000C (Sn_DIPRO) 0x0021 (Sn_TX_FSR1) ~
0x000D | (Sn_DIPR1) Socket n TX Read Pointer || OXFFFF
O0x000E | (Sn_DIPR2) 0x0022 | (Sn_TX_RDO)
0x000F | (Sn_DIPR3) 0x0023 | (Sn_TX_RD1)

30 / 66

W5500 Datasheet Version1.1.0




6‘? IZnet

3.3

Memory

W5500 2 Socket 2| TX Buffer 2 AFEL[= 1 7§2| 16K Bytes TX Memory 2t Socket
9| RX Buffer 2 AME L[ 1 72| 16K Bytes RX Memory 7} UL},

16KB TX Memory = 7|3} 2K bytes 2 8 7i(2K X 8 = 16KB)2| Socket TX Buffer 2
stetEICt, X£7] &l Socket n TX Buffer (0<n<7)= ‘Socket n TX Buffer Size Register
(Sn_TXBUF_SIZE)'E O|835t0] #MAg == ULt 8 7H2| Sn_TXBUF_SIZE 7t &7
Socket 0 TX Buffer £ H MM 22 16KB TX Memory {0l 47 E Buffer 27|23
SHEHE| 31, 16KB TX Memory O X ?/XI3t Socket n TX Buffer 2| Physical Address &=
(Ats22) ZFECL WmEtA, 8 7HQ| Sn_TXBUF_SIZE S&0| 16K Bytes & Z15HX|
A== FOIHOF St, ZEtg F2 Data SHLLF7I Lsirt.

16KB RX Memory = S A| 16KB TX Memory 2t St WAIOZ SHEEICE 16KB RX
Memory = 7|3} 2K Bytes % 8 7H(2K X 8 = 16KB)2| Socket RX Buffer 2 & EICt,
7] gYE Socket n RX Buffer (0<n<7) £ ‘Socket n RX Buffer Size Register
(Sn_RXBUF_SIZEy’S 0|83%t0] wH@=x = QICt. 8 7He Sn_RXBUF_SIZE 7t
AH %™ Socket 0 RX Buffer £ MM Z 16KB RX Memory L0 &7 El Buffer
37(2tF 2|10, 16KB RX Memory O A& ?/X|3t Socket n RX Buffer 2| Physical
Address & (At&S22) AN ECH WakA, 8 7H2| Sn_RXBUF_SIZE E2+0| 16K Bytes &
SR REE FO|8of Stn, xutet AL Data =40 LF7L LADICE 16KB
TX /RX Memory & 37| ‘Chapter 4.2°2| Sn_TXBUF_SIZE & Sn_RXBUF_SIZE &
aastet.

16KB TX Memory 0| 2|X|2t Socket n TX Buffer Block & Host 7| Ethernet 2 &3l
&< Data € X ZSt= Buffer O|Ct. Socket n TX Buffer Block 2| 16bits Offset
Address = 0x000 $E{ OxFFFF 7tX| 64Kbytes 2| Address Space(Address &7ZhH)=
7tX|I™, ‘Socket n TX Write Pointer Register (Sn_TX_WR)’, ‘Socket n TX Read Pointer
Register(Sn_TX_RD)’ #t2 &S AEEICH EF, O] 16bits Offset Address =
Figure 20 1} Z0| X522 ¥HE FY WHEE 7I2[7|= Address E HBHE|Of
A& EICE Sn_TX_WR, Sn_TX_RD Of CHet XtM|gt 2F2 ‘Chapter 4.2'S EH=5}EL

16KB RX Memory Off ?|X|8} Socket n RX Buffer Block = Ethernet & Sl A&
Data 7} A& k[= Buffer O|C}. Socket n RX Buffer Block 2| 16bits Offset Address =
0x000 £ E{ OxFFFF 77tX| 64Kbytes Address Space(Address &7t 7tX|H, ‘Socket n
RX Read Pointer Register(Sn_RX_RD)’, ‘Socket n RX Write Pointer Register(Sn_RX_WR)’
e ®Isto AMEEICH TF O] 16bits Offset Address = Figure 20 It Z0|
£ 7}2|7]= Address 2 HBHE[O] AFEEICH Sn_RX_WR,
Sn_RX_RD Of Cist XpM|$H M2 ‘Chapter 4.2’E & X5t2t.

Mot

rx

Rl
o m
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n
2
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4
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4 Register Descriptions
4.1 Common Registers
MR (Mode Register) [R/W] [0x0000] [0x00]?
MR 2 S/W reset, ping block mode, PPPoE mode Off At& ZICH,
7 6 5 4 3 2 1 0
RST WOL PB PPPoE FARP
Bit Symbol Description
. RST S/WReset Of Bit7} ‘1’2 &A% LT register= Z£7|3} Z|1 reset 20
XSS Z clear LY.
6 Reserved | Reserved
Wake on LAN
Ol bit 7} “1’Ql A2 WOLEEZ MH0| =t WOL ZE0AME Magic
Packet over UDP 2 +=4I510| Magic Packet 2| =4X2|7| MEC=Z
2 =[™ Interrupt Pin (INTn)O| ‘0’0 EICt. O|Mf, UDP =4IME2[E 2[sH
212|9| Source port number £ 7tX|= UDP AZUQ| OPEN O] HIEA|
5 WOL Zasict. (220 OPEN O 2% XiMieh &2  ‘Socket n Mode
Register’ £ & x5t2t.)
Notice: W5500= WOLS Il Magic Packet over UDPE X|&SICE
Z ,Magic Packet over UDP+= UDP Payload® 6 Bytes®| Synchronization
Stream (OxFFFFFFFFFFFF), Target MAC Address®| 16 HQo| HtEo 2 179
|0, Password?t Z2 ZSMEESE2 FA|ECh W550000M AtE5t=
Magic Packet over UDP+ source port Number2| X|$t0| QiCt,
Ping Block Mode
4 PB 0 : Disable Ping block
1 : Enable Ping block
Ol bit 7} ‘1’2 AL Ping request O CHSt response & SFX| 4=Cf.
PPPoE Mode
0 : DisablePPPoE mode
3 PPPoE 1 : EnablePPPoE mode
AF&XEZE ADSL & AREStAX; SHChEH, O] Bit & ‘17 2 275ty
A& SHC}.
2 Reserved
1 FARP Force ARP

Z Register Notation : [Read/Write/ReadClearWrite1] [Address] [Reset value];
ReadClearWrite1 (RCW1) Software can read as well as clear this bit by writing 1. Writing ‘0’ has no
effect on the bit value.
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0 : Disable Force ARP mode
1 : Enable Force ARP mode
Datat 7} M&E MOICH ZHASE ARP & HHStUX}L SHCHH, O
Bit & ‘1’2 H7YSt0] ALETHCL.
0 = Reserved

GAR (Gateway IP Address Register) [R/W] [0x0001 - 0x0004] [0x00]

GAR 2 default gateway address & AH%E I AFE3HCY

Ex) In case of “192.168.0.1”
0x0001 0x0002 0x0003 0x0004

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

SUBR (Subnet Mask Register) [R/W] [0x0005 - 0x0008] [0x00]

SUBR 2 subnet Mask address & A% [If AR5t

Ex) In case of “255.255.255.0”
0x0005 0x0006 0x0007 0x0008

255 (OXFF) 255 (OXFF) 255 (OXFF) 0 (0x00)

SHAR (Source Hardware Address Register) [R/W] [0x0009 - 0x000E] [0x00]

SHAR 2 Source Hardware address & A& [ AL,

Ex) In case of “00.08.DC.01.02.03”
0x0009 0x000A 0x000B 0x000C 0x000D 0x000E

0x00 0x08 0xDC 0x01 0x02 0x03

SIPR (Source IP Address Register) [R/W] [0xO000F - 0x0012] [0x00]

SIPR 2 Source IP address & A% [ AL2SHCE.

Ex) In case of “192.168.0.2”
0x000F 0x0010 0x0011 0x0012

192 (0xCO) 168 (0xA8) 0 (0x00) 2 (0x02)
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INTLEVEL (Interrupt Low Level Timer Register) [R/W] [0x0013 - 0x0014] [0x0000]

INTLEVEL register = Interrupt Assert wait time(lar)s 2&SHCH CHS Interrupt 7t
MM S I H-SH AlZHw)BHE ZICHE G & RS

assert $HCt.

1
PLL¢1k3

Luyr = (INTLEVEL + 1) X x 4 (when INTLEVEL > 0)

=4l 1 Interrupt Assert wait time

123 456 7 8 9 10 111213141516

PLL_CLK

|
|
SR 0x0000%_ 0x0001 > 0x0003

| |
| | |
| |
X 0x0002 |
| | | I
| | | |
| | | |
soR ox00 X 0x04 | X 0x00 :
| | | |
| | | |
I | b | |
SI_IR  0x00 | ol ! 0x01 !
l » | »
I |G TAWT 7 d
INTn [

Figure 21. INTLEVEL Timing

Socket 0 Ol A Timeout Interrupt 7t ZH35tH SO_IR(3)=10| T[22 SHEF SIRO)= 1 &2
set Z|0{ INTn 4l2= Low 2 EICH HE A socket! OA Connect Interrupt 7t
LASHH S1_IR(0) = 10| E| 8§ SIR(1)= 1 & set EILC}.

MCU = SO_IR 2 clear(SO_IR = 0x00) St11 8T SIR(0) EESH clear $HCF. & LR
INTh A= & High 2 ZICH O 7|A SO_IR O] clear & X[ 2t socket1 Interrupt =20
SIR2| Zt2 0x00 O OfL|C}, 2tA & LHF 2| INTn A2 += Low E E|0{OF BHCf, O]
[I§ INTLEVEL register 2| Zt0| 0x0004 2t & LHF2| INTn A= & Iuwr(16 PLL_CLK)

time 20| Low & ZIC},

3 PLLyy is 150MHz
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IR (Interrupt Register) [R/W] [0x0015] [0x00]

IR 2 Interrupt «El Zt2 7HXICL 2 HIEQ 2 siY HIEO ‘1’ MI| HIHX|

Qx| ECt,
7 6 5 4 3 2 1 0
CONFLICT | UNREACH PPPoE MP Reserved | Reserved | Reserved | Reserved

Bit Symbol Description
IP Conflict
7 CONFLICT ARP Q80| Source IP address 2t Z2 IP address SE/0| U=

4%, 0| Bit= ‘1’2 HFEC]

Destination unreachable
W5500 O| ICMP (Destination port unreachable) Packet & =4I

6 UNREACH
St= 8% “’= A ECt. O|if, UIPR If UPORTR & Read 5t0f
Destination IP address 2t Destination Port & =@l & = QIC}
PPPoE Connection Close

5 PPPoE PPPoE mode Ol A{ Of Bit 7} ‘1’¢l &= PPPoE AZO|
ZRE|YUSS LIEFHHCE,

Magic Packet
4 MP WOL mode 0| A O Bit 7} ‘1’Ql ZS Magic Packet & 415t
A2 LIEFHCE

3-0 Reserved Reserved
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IMR(Interrupt Mask Register) [R/W][0x0016][0x00]

Zt

Interrupt Mask Bit = Interrupt register (IR)2| Bit 2} Z'LC}. Interrupt Mask Bit 7}

2 4HEO

dotLt.

At 4%, R o oig Bit 7t 1’2 4 &
IMR 2| HIEZ} ‘o2z HAEE UCHH, IR 2

o
HE|HELE Interrupt = ZAMSHX| UL

I Interrupt 7}
g Bit 7t ‘1’2

7 6 5 4 3 2 0
IM_IR7 IM_IR6 IM_IR5 IM_IR4 Reserved Reserved Reserved Reserved
Bit Symbol Description
IP Conflict Interrupt Mask
7 IM_IR7 0: Disable IP Conflict Interrupt
1: Enable IP Conflict Interrupt
Destination unreachable Interrupt Mask
6 IM_IR6 0: Disable Destination unreachable Interrupt
1: Enable Destination unreachable Interrupt
PPPoE Close Interrupt Mask
5 IM_IR5 0: Disable PPPoE Close Interrupt
1: Enable PPPoE Close Interrupt
Magic Packet Interrupt Mask
4 IM_IR4 0: Disable Magic Packet Interrupt
1: Enable Magic Packet Interrupt
3-0 Reserved Reserved
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SIR(Socket Interrupt Register) [R/W] [0x0017] [0x00]

SIR = Socket Interrupt 2| L4 OFEE L{FLCt. F, Socket Interrupt 7 Elt=
4%, SIR o siE Bit 7t “I’'2 HFECE O] 242 Sn_IR (0| 0x00 22 clear Z
W7tX| = X| = C

7 6 5 4 3 2 1 0
S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT S1_INT SO_INT

Bit Symbol Description

7 Socket n O|A Interrupt 7t Zdst d2, oY Bit = ‘1I’E
- Sn_INT 28

0

SIMR (Socket Interrupt Mask Register) [R/W] [0x0018] [0x00]

Z} Socket Interrupt Mask Bit = Socket Interrupt Register (SIR)2| Bit 2t ZCl.
Interrupt Mask Bit 7t ‘I’2 HFE[OUCHH, SIR 2| i Bit 7t set &[S Ui

Interrupt 7| 2HSHCEH SIMR O] ‘0’22 MHH™E[Of UCHH, SIR 2 s Bit 7t ‘1’2

HAHEHEtE Interrupt = HMSHX| =Lt

7 6 5 4 3 2 1 0
S7_IMR S6_IMR S5_IMR S4_IMR S3_IMR S2_IMR S1_IMR SO_IMR

Bit Symbol Description
7 Socket n(Sn_INT) Interrupt Mask

~ Sn_IMR 0: Disable Socket n Interrupt

0 1: Enable Socket n Interrupt
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RTR (Retry Time-value Register) [R/W] [0x0019 - 0x001A] [0x07DO0]

RTR 2 timeout 7|5 HAXTICt. O| register OA 1 20| Z= 2|0|& 100us 2%
Z'C}. Default timeout 2 2000 (0x07D0) &, 200ms O|Ct.

O] %2 CONNECT, DISCON, CLOSE, SEND, SEND_MAC, SEND_KEEP command O|Z0j
Attfglol SEO| AR mEHstE AZIeZ AMEEH, 13 ZutzE xj™So|ut

Timeout O] 2d5tA =L,

Ex) When timeout-period is set as 400ms, RTR = (400ms / 1ms) X 10 = 4000(0x0FAQ)

0x0019 0x001A
O0xOF 0xAO

RCR (Retry Count Register) [R/W] [0x001B] [0x08]

sl

RCR 2 MTEE S+E 2Tttt MTE 7t 0| 2t oz 5= 8%,
s

Timeout Interrupt 7} S48 SHCt,

Ex) RCR = 0x0007

0x001B
0x07

W5500 Ol A 2| Timeout 2 RTR It RCR 2 Data MM&O| AlZtnt SI+E H7H
QICt. W5500 2| Timeout O CH3H =G A E M, ARP retransmission timeout 2f TCP

retransmission timeout 2| 2 7}X|7} QULCt.

HAX ARP(“RFC 826” &=, http://www.ietf.org/rfc.html) retransmission timeout
HHEH, W5500 2 IP, UDP, TCP £ O|&¢t SHA|l HLHAS| IP address 2 MAC
address & 27| 2l X}S2Z ARP-request & T&THCL O &CHEO| ARP-
response =4S 7|Ct2[=0|, RTR 2f A7 CH7| AlZH &¢t ARP-response 2| 4!

2™, Timeout O] HS0 ARP-request £ Retransmission $tCt, 0|9t Z2 ZHE

t ol
‘RCR + 1’2t BtESIA =Lt

o

rlo

‘RCR + 1’712| ARP-request retransmission O] O{L}11 0{ CHSH ARP-response 7t
QICHH | Final timeout O] Y SIAH |1 Sn_IR(TIMEOUT) = ‘1’ EICH,

ARP-request 2| Final timeout(ARPy) @t CHS1t ZCt.

ARP;, = (RTR X 0.1ms) X (RCR + 1)

TCP packet retransmission timeout & &IH 5™, W5500 2 TCP packet (SYN, FIN, RST,
Data packet)2 &3St 10| CH$H Acknowledgment(ACK)S RTR IF RCR Of 2|df
HEE CH7] AZE St T|ChE|A EICh olif MOHe=ZEE ACK 7t 9ieH
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Timeout O] 23t O|M0o| EWHE TCP packet & Retransmission $tCt. 0|2t Z2
0= ]

E2 ‘RCR+ 1°2HE EHESHAH EICEH

‘RCR + 1’7HS| TCP packet retransmission O] YO{Lt1, 10| CHPH ACK =

=410
SICt™, Final timeout O] YM3IA E|11, Sn_IR(TIMEOUT) = ‘1’1t SA|0| Sn_SR O]

‘SOCK_CLOSED’Z HZAEICt TCP packet retransmission 2| Final timeout(TCPro) %f2
Ct=ot ZCt

N=0

TCPro = (Z(RTR x2Y) + ((RCR-M)x RTRMAX)> x 0.1ms

N : Retransmission count, 0s<N <M

M : Minimum value when RTR x 2™V > 65535 and 0 < M < RCR

RTRMAX : RTR x 24

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

TCPro = (0x07D0+0x0FA0+0x1F40+0x3E80+0x7D00+0xFA00+0xFA00+0xFA00+0xFAQQ) X 0.1ms

= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s

PTIMER (PPP Link Control Protocol Request Timer Register) [R/W] [0x001C] [0x0028]

PTIMER 2 LCP echo request & EU= X[&EA|ZHS LIEFHCEH 1 o] 2t2 25ms &
o[ gL,

Ex) in case that PTIMER is 200,

200 * 25(ms) = 5000(ms) = 5 seconds

PMAGIC (PPP Link Control Protocol Magic number Register) [R/W] [0x001D] [0x00]

PMAGIC 2 LCP negotiation =5 0| A& E 4byte Magic number 2| Zf2 &It

HAE=2 =2 O L
Ex) PMAGIC = 0x01

0x001D
0x01

LCP Magic number = 0x01010101
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PHAR (Destination Hardware Address Register in PPPoE mode)
[R/W] [0x001E-0x0023] [0x0000]

W5500 2| PPPoE 1t O|AM 253t PPPoE Server 2| Hardware address & A4 $tC}.

Ex) In case that destination hardware address is 00:08:DC:12:34:56
0x001E 0x001F 0x0020 0x0021 0x0022 0x0023

0x00 0x08 0xDC 0x12 0x34 0x56

PSID (Session ID Register in PPPoE mode) [R/W] [0x0024-0x0025] [0x0000]

W5500 ©| PPPoE 1MH0| A 21536t PPPoE Server 2| Session ID & A $tHCt.

Ex) In case that Session ID is 0x1234
0x0024 0025
18 (0x12) 52 (0x34)

PMRU (Maximum Receive Unit in PPPoE mode) [R/W] [0x0026-0x0027] [OxFFFF]

W5500 2| PPPoE I} O Al Maximum Receive unit & A7 tCt.

Ex) in case that maximum receive unit in PPPoE is 0x1234
0x0026 0027
18 (0x12) 52 (0x34)

UIPR (Unreachable IP Address Register) [R] [0x0028-0x002B] [0x00000000]
UPORTR (Unreachable Port Register) [R] [0x002C-0x002D] [0x0000]
Socket O] Open |0 QUX| A2 Destination port number Z UDP Data &S
AEg Z2 W5500 2 ICMP(Destination port unreachable) packet & =4IStCt,
0| Z% IR(UNREACH) = “1°0| |11, ==4lEl |CMP packet 2| Destinaton IP address 2t

Unreachable port number = ZtZt UIPR 2} UPORTR & ol & == UL},

Ex) In case of “192.168.0.11”
0x0028 0x0029 0x002A 0x002B
192 (0xCO) 168 (0xA8) 0 (0x00) 11 (OxOE)

Ex) In case of “0x1234”
0x002C 002D
18 (0x12) 52(0x34)
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PHYCFGR (W5500 PHY Configuration Register) [R/W] [0x002E] [Ob10111XXX]
PHYCFGR £ 0| &30 PHY Operation Mode 2} PHY Reset = &7 3 PHY 2| Duplex,

Speed, Link 2| &EfE =0l & £ AT
Bit Symbol Description
Reset [R/W]
7 RST Ol Bit 7t '0'2 HFE™ W5500 LHF PHY(Internal PHY)2|

Reset 2 T SHC}

Configure PHY Operation Mode

1: Configure with OPMDC[2:0] in PHYCFGR

0: Configure with the H/W PINs(PMODE[2:0])

PHY Operation Mode & OPMDC[2:0] Bits L} PMODE[2:0] PINs &
6 OPMD | 0|823}0] 47HBICt  System Reset Al, PHY & H/W PINs
PMODE[2:0]01 2|8 Operation Mode 7t HAHE|Lt, O] bit 2t
OPMDC[2:0] bits & 0|&53t0 M&E¥E =+ UL OPMDC[2:0]Z
O|8dtAt & Z< HtEA| O] Bit £ 1 2 HE%t & PHYCFGR 2
RST bit & '0'22 HE7H5t0 PHY & Reset SHLt.

Operation Mode Configuration Bit[R/W]

PHY o W E®QA REE HHSt= Bit 2 Xt &2 ofzfel

#E FxoHht
5143 Description
0| 0| O | 10BT Half-duplex, Auto-negotiation disabled
0| 0| 1 | 10BT Full-duplex, Auto-negotiation disabled
5-3 OPMDC
0| 1 | O | 100BT Half-duplex, Auto-negotiation disabled
0| 1| 1 | 100BT Full-duplex, Auto-negotiation disabled
1] 0 | 0| 100BT Half-duplex, Auto-negotiation enabled
110 | 1] Notused
1| 1| 0 | Power Down mode
1| 1| 1| Al capable, Auto-negotiation enabled
2 DPX Duplex Status [Read Only]
1: Full duplex
0: Half duplex
1 SPD Speed Status [Read Only]
1: 100Mpbs based
0: 10Mpbs based
0 LNK Link Status [Read Only]
1: Link up
0: Link down
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VERSIONR (W5500 Chip Version Register) [R] [0x0039] [0x04]

VERSIONR 2 W5500 chip version 2 LtEtL= register O|H, Value 2 0x04 € &=L}
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4.2

Socket Registers

Sn“_MR (Socket n Mode Register) [R/W] [0x0000] [0x00]

Sn_MR 2 Socket n 2| option O|L} protocol type 5= &7 otCt
7 6 5 4 3 2 1 0
MULTI/ ND / MC UCASTB
BCASTB P3 P2 P1 PO
MFEN /MMB MIP6B
Bit Symbol Description
Multicasting in UDP mode
0 : disable Multicasting
1 : enable Multicasting
O] Bit = UDP(P[3:0]=‘0010")¥ ZR0|Zt {F=ZSICt. Multicasting =
Ar83t7| 2I3Hl OPEN command O|T10i| Socket n destination IP 2t port
register Ol ZfZ multicast group address 2t port number £ write StC}.
; MULTI/ MAC Filter Enable in MACRAW mode
MFEN 0 : disable MAC Filtering
1 : enable MAC Filtering
O] Bit & MACRAW(P[3:0]=‘0100")¥ d<0Tt w=35ICt. ‘'E2 &
A<, W5500 2 Broadcasting packet O|Lt XtAO| A M&E[= Packet Pt
S5 . 022 28E BF, W5500 2 Ethernet &2 ZE
Packet 2 #=AI8}A EICt Hybrid TCP/IP stack & F88t1At st= F2,
Host 2| %=l Overhead & Z4A|7|7| 2I3f O] Bit & ‘1’2 H¥Y A2
YL
Broadcast Blocking in MACRAW and UDP mode
0 : disable Broadcast Blocking
1 : enable Broadcast Blocking
6 BCASTB UDP Mode(P[3:0]=0010’) 4<0fl Broadcast Packet 2 Blocking S}7|%| sl
O Bit= ‘1’2 HE%HCt.
EESH, MACRAW mode(P[3:0]=‘0100")2 Z<20|%= Broadcast packet =
AR @E7] fI8l O Bit= ‘1’2 H7EeHCt.
Use No Delayed ACK
. ND/MC/ 0 : Disable No Delayed ACK option
MMB 1 : Enable No Delayed ACK option,

o] 7152 TcPo| AL NEH

- T1on.d

(P[3:0]= 0001)

“n is Socket number (0, 1, 2, 3, 4, 5, 6, 7). nis set ‘SNUM[2:0]’ in Control Bits sets.
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otok 0| Bit 7t ‘1’2 set | UCHH peer E5E DATA packet 2 =4I
CtE& Z=HFE ACK packet O] T™&E ZO[Ct. TteF Of Bit 7} ‘0’0|2tH
ACK packet 2 LIE timeout HFALIS0| 2t M&EIC,

Multicast
0 : using IGMP version 2
1 : using IGMP version 1
O| Bit = MULTI Bit 7| enable &E{O|XX UDP ZEY [ 7% (P3-PO:
‘0010’) F=7IH S 2 multicast &= IGMP message O Join/Leave/Report 2}

Z-E version number & Multicast group 22 E ML}

Multicast Blocking in MACRAW mode
0 : disable Multicast Blocking
1 : enable Multicast Blocking
O] Bit & ‘“1’% [ Multicast MAC 2| Packet 2| #=4I2 Blocking S,
MACRAW EE QY AR0Tt F5T (P[3:0]= ‘0100’)

UNICAST Blocking in UDP mode
0 : disable Unicast Blocking
1 : enable Unicast Blocking
UDP Mode(P[3:0]=0010’)O| H Al Multicating(Sn_MR[7]="1")7| & AI2%&
Z20] Unicast Packet 2 Blocking St7| 9|3l O| Bit & ‘1’2 A7 BHCt.

4 UCASTB
MIP6B
IPv6 packet Blocking in MACRAW mode
0 : disable IPv6 Blocking
1 : enable IPv6 Blocking
o| Bit= “1’¥ [EH IPv6 Packet | =412 Blocking 5tH, MACRAW 2=
2 B0t =8 (P[3:0]=0100’)
Protocol
3 P3 N o Axim
{2 Socket 2| TCP, UDP 2| protocol & A& 3stCt,
P3 P2 P1 PO Meaning
2 P2 0 0 0 0 Closed
0 0 0 1 TCP
1 P1 0 0 1 0 upP
0 1 0 0 MACRAW
0 PO % [ af 22 A O]
SO_MR_MACRAW + Socket 0 Of|ZF & == UL},
44 | 66 W5500 Datasheet Version1.1.0



6‘? IZnet

Sn_CR (Socket n Command Register) [R/W] [0x0001] [0x00]

Command =

Sn_CR 2 OPEN, CLOSE, CONNECT, LISTEN, SEND, RECV 2} &2 Socket n 2|
I

o

A™st=d AF2SCE. W5500 O] Command & QIAISIH Sh_CR &

XSO Z clear $HCt. Sn_CRO| 0x00 2 2 clear &I R} EEtE, Y Command 2 O{Fg|

ol & Y %

2}oIs} 3 EICt,

QICt. Sn_CR 2| Command MZ|7} &FE|}=X|= Sn_IRO|L} Sn_SRS

Value

Symbol

Description

0x01

OPEN

Socketn2 Z7|3} &1 ‘Sn_MRP[3:0]’2 MEISt protocol Of [C+2f
open EICt Sn_MR 0 [tE Sn_SR 2 Cr=1F &Lt
Sn_MR (P[3:0]) Sn_SR
Sn_MR_CLOSE (“0000")
Sn_MR_TCP (“0001’) SOCK_INIT (0x13)
Sn_MR_UDP (‘0010") SOCK_UDP (0x22)

SO_MR_MACRAW (‘0100’) SOCK_MACRAW (0x42)

0x02

LISTEN

LISTEN 2 TCP mode (Sn_MR P[3:0]= Sn_MR_TCP)0| A2t S & &}C}
O] ZEO|A, Socket n 2 ‘TCP CLIENT’Z%5H connection-request
(SYN packet)S 7|Ct2|= TCPserver 2 AHEIC}H O] AL Sn_SR2|
HEil= SOCK_INIT O A{ SOCK_LISTEN 2 2 H}RICt,

Client 2| connection-request 7t d&XS9Z established =™
Sn_SR 2| &Ei+= SOCK_LISTEN Of| A SOCK_ESTABLISHED Z ®#5t11
Sn_IR(0)2 ‘1’2 =L} BHHO| connection failure (SYN/ACK
packet F& AMIf)o] AL Sn_IRB)2 “I’E set T/ Sn_SR 2
AEf= SOCK_CLOSED 2 B},

0x04

CONNECT

CONNECT & TCP mode(Sn_MR  P[3:0]=Sn_MR_TCP)0j|A{ 2t
{338l Socket n O] “TCP CLIENT’Z SXig AL AEEICEH

CONNECT = Sn_DIPR 2} Sn_DPORT 2 &HEl ‘TCP SERVER’Oj|7|
Connect-request(SYN packet)& 7T &SHCE  Connect-request 7t
HEUE ER(SYN/ACK packet 2 FHYS BF), SN_IRO0)=‘1"Z

T/ Sn_SR -2 SOCK_ESTABLISHED 2 B ZAE=IC},

Connect-request 7} I} S dL= CHS1 0| 3 7HX[7} ULt
- ARP-process & 3|l Destination hardware address & X
X5t ARPro 7t ' (Sn_IR(3)=‘1")Bt &2
- SYN/ACK packet £ =41 2811 TCPro 7t L4 (Sn_IR(3)= ‘1°) %t
8%

- SYN/ACK packet CH%l RST packet & F=4I3S H2.
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2ot Z2 AL Sn_SR2 SOCK_CLOSED AtEf 2 H}RICE,

DISCON 2 TCP mode & 2t R= S}t

W5500 2 ‘TCP SERVER’2} ‘TCP CLIENT’Of &2t3i0], ®&£F¢Ql
ACHELO| A Disconnect-request(FIN packet)S T &5t7Lt(Active
close), AL O ZEE Disconnect-request(FIN packet)S 23S
[ (Passive close), W5500 2 FIN packet = T™&3ICt. (Disconnect-
process)

Disconnect-request 7t ‘S3ZUCHH(FIN/ACK packet & FdMS

0x08 DISCON 42), Sn_SR 2 SOCK_CLOSED 2 HZE=ICt, J2{L} Disconnect-
request 7t HINHCHH, TCPro 7F L4 (Sn_IR(3)= ‘1’)3t1L Sn_SR 2
SOCK_CLOSED 2 HZAEICH,
cf> DISCON [CH4l CLOSE & AtEY &<, Disconnect-process
(disconnect-request &) 80|, TFX| Sn_SR Tt SOCK_CLOSED &=
HMZAEC d2|1 EAM F MO ZRE| RST packet & A8t
AL, XA Sn_SR2 SOCK_CLOSED 2 HZAEIC},

0x10 CLOSE Socket n £ close $HLCt.
Of I Sn_SR2 SOCK_CLOSED £ HZEICY.
SEND £ Socket n TX Buffer Block O XZEZ|0 U&= Data £
H&ste= A7|2HE St

0x20 SEND XEMIBt AFEh2 ‘Socket n TX Free Size Register (Sn_TX_FSR)’, ‘Socket
n TX Write Pointer Register (Sn_TX_WR)’, ‘Socket n TX Read Pointer
Register(Sn_TX_RD)’S %t 1d}at.
SEND_MAC 2 UDP mode ¥ %t = 3ICt.
7| 2522 SEND 2t ZLC}. SEND & XHS52Z ARP-process & S

0x21 SEND_MAC Destination hardware address € ¥2 ¥ Data & T&5t= UHH,
SEND_MAC 2 Host 7} &7%t Sn_DHAR = Destination hardware
address £ 5}0| Data & ™&3HC}.
SEND_KEEP 2 TCP mode & MZt {ZStC.

022 T [T Keep alive packet 2 &413t0§ connection O] RZ=SHX| =QISHCY,
oroF HCHEOl O o4 SEO| Sl0{A connection O] RZSHX]|
%2 4P connection & ZETICL. Timeout Interrupt 7F LAY LY,
RECV = ‘RX read pointer register (Sn_RX_RD)’E O|&3dllA| Socket
n RX Buffer Off M & <=4! Data 2| Read & Rt=THCH.

0x40 RECV XEM|BE A2 ‘Socket n RX Received Size Register (Sn_RX_RSR,)’,

‘Socket n RX Write Pointer Register(Sn_RX_WR,)’, 1} ‘Socket n RX
Read Pointer Register(Sn_RX_RD,)’E & 115}2f.
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Sn_IR (Socket n Interrupt Register) [RCW1] [0x0002] [0x00]

Sn_IR register = Socket n 2| Interrupt (establishment, termination, receiving Data,

timeout) type 1t Z2 HEE K| SSHC}. Interrupt 7F 2SI Sn_IMR 2| SHE Mask
Bit 7l ‘1’Ql &% Sn_IR 2| Interrupt Bit = ‘1’2 EIC} Sn_IR Bit £ clear 3}7|
M=, S Bit Off CHAl “1°S write o OF SFCE.

7 6 5 4 3 2 1 0
Reserved | Reserved | Reserved | SEND_OK | TIMEOUT RECV DISCON CON

Bit Symbol Description
7-5 Reserved Reserved
Sn_IR(SENDOK) Interrupt
4 SEND_OK o
SEND OK Interrupt, SEND command O] 2tZ &|™ 2rsict
Sn_IR(TIMEOUT) Interrupt
3 TIMEOUT N L L
TIMEOUT Interrupt, ARPro &2 TCPyo 7} Zdot 32 ZAotL},
Sn_IR(RECYV) Interrupt
2 RECV

Receive Interrupt, peer 2 £ E| Data packet O] =41 &l A ZHAlSICH
Sn_IR(DISCON) Interrupt

1 DISCON Disconnect Interrupt, peer 2 SE FIN packet O|L} FIN/ACK
packet 2 Aot A LU

Sn_IR(CON) Interrupt

0 CON Connect Interrupt, peer 2F HZO| HEE[0] Socket status 7}
established 2 HHE [ 1 B 2HHBICEH

W5500 Datasheet Version1.1.0 47 /| 66



‘47 IZnet

Sn_SR (Socket n Status Register) [R] [0x0003] [0x00]

Sn_SR =2 Socket n 2| Socket &EHE Y{ZCl. Socket status = Sn_CR 2

2ty
Command L}, packet SA150| HZAE = QULCH,

Value Symbol Description

0x00 SOCK_CLOSED Socket n 2| resource 7} release & 2tEf.

DISCON, CLOSE command 7} =% %Lt ARPro, TCPro 7t
LHMMS ZF2 Ol gtof 2HA Q0| O] &EHE BIBHCE,

0x13 SOCK_INIT Socket n O] TCP mode 2 open E AtEH.
‘Sn_MR P[3:0]= Sn_MR_TCP’O|X1 OPEN command &
AH&3E M, Sn_SR 2 HEf= SOCK_INIT 22 Hoirt,

T UL

LISTEN 2t CONNECT command & AtE%&

0x14 SOCK_LISTEN Socket n O| TCP server mode £ SZISIH, ‘TCP CLIENT’
22 H connection-request(SYN packet)S 7|Ct2|= AEH.
LISTEN command £ At8SIH 0| AEfE BTt
SOCK_LISTEN AEHO|Al “TCP CLIENT’2| Connect-request
(SYN packet)E H3H2= K|S BF Sn_SR dEf=
SOCK_ESTABLISHED 2 Higtn Almjges AL TCPy 7t
2 (Sn_IR(TIME OUT)=“1")S}11 SOCK_CLOSED £ 'HBtC},

0x17 | SOCK_ESTABLISHED TCP YZI0| MEBIEl AMEf.
‘TCP SERVER’7} SOCK_LISTEN AHEHO|| A “TCP CLIENT’2| SYN
packet M2|E MH3WS ZRLt ‘TCP CLIENT’S| CONNECT
He ZSL, Sn_SR 2 SOCK_ESTABLISHED 2
BASICH O] AEHO|A| SEND 2 RECV command £ &3510{

DATA packet 2 &4 = UCH

o
command 7| ‘d&34
o

_—

0x1C | SOCK_CLOSE_WAIT Peer ZHE disconnect-request(FIN packet)S =4It
#Ei. TCP connection O] 23| disconnect &l Zi0| Oft
half-close &EfO|2 2 DATA packet &=4I10| 7}-53}Ct, TCP
connection 2 23| disconnect +7| 2IsiA{= DISCON
command & F¥sHOF oLt SFX[ZH Thed| Socket =

close & 42 CLOSE command & F=$3siCt,

0x22 SOCK_UDP Socket n O] UDP mode 2 Open = AEf,

‘Sn_MR P[3:0]=Sn_MR_UDP’ ¢!l &E{O|A{ OPEN command O
THERS I Sn_SR = SOCK_UDP #ENZ HFRICE TCP

mode Socket 1t E2| connection-process 10| DATA

packet 2 S4g = QUCH
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0x42

SOCK_MACRAW

Socket 0 7t MACRAW mode 2 Open =l AMER,

‘SO_MR P[3:0]=SO_MR_MACRAW’O|11 OPEN command O| &
2 mf Of MEfZ HH@CE.

UDP mode Socket K& connection-process 210| &% MAC

packet (Ethernet frame)2 &4g 5= UL

Ot2He| Socket status = Sn_SR 2| HO| 1HO|A ZHEE|= Temporary Status =O|Ct.

Value

Symbol

Description

0x15

SOCK_SYNSENT

‘TCP CLIENT’Z} “TCP SERVER’O| 4| Connect-request (SYN
packet)E &3 HEf.
CONNECT command Of 2|8 Sn_SR 2| AEf7t
SOCK_INIT Ol A{ SOCK_ESTABLISEHD 2 Ht& [ L}E}CFCE,
O MEHO|AM  “TCP SERVER’ZEE|  Connect-accept
(SYN/ACK packet)E Al 8%, Sn_SR 2| &EH&=
Xt&2 = SOCK_ESTABLISHED fEf 2 HRIC. SHX|TF “TCP
SERVER’ 2 £ H TCPro 7t LS| RN
(Sn_IR(TIMEOUT)=‘1’) SYN/ACK packet & F2I5lX| 2%
A 20| SOCK_CLOSED AfEfZ HtHICY,

0x16

SOCK_SYNRECV

‘TCP SERVER’Z} ‘TCP CLIENT’Z2EH connect-request
(SYN packet)E =415t AEY.

O| AEHO|A W5500 O| connect-request Off CHst SEOZ
connect-accept (SYN/ACK packet)2 ‘TCP CLIENT’Of|A|
A'I_T'_

Moz TEAUE W AS2=E SOCK_ESTABLISHED =2
HRCE SEX|TE HE0| ARSI Timeout Interrupt 7t
SEMSET (Sn_IR(TIME OUT)=*1’) SOCK_CLOSED &2 H}®IC}.

0x18

SOCK_FIN_WAIT

Ox1A

SOCK_CLOSING

0X1B

SOCK_TIME_WAIT

Socket n O| Closing &l &EHZ A, Active close Lt Passive
close @ ZL2| Disconnect-process Ol A{ LIEtLH= AER,
Disconnect-process 10| HIEHoE  tRE|HLL,
Timeout Interrupt 7 HASIH  (Sn_IR(TIMEOUT)=‘1")
SOCK_ CLOSED & E{f = EHBtC},

0X1D

SOCK_LAST_ACK

Passive Closing @ A< W5500 O] &% FIN packet ©
FIN/ACK packet 2 7|Ct2[&= AEH.

Timeout Interrupt 7t HAdSIH  (Sn_IR(TIMEOUT)=‘1")
SOCK_ CLOSED A Efj2 HHotC}
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Sn_PORT (Socket n Source Port Register) [R/W] [0x0004-0x0005] [0x0000]

Sn_PORT = Source Port Number & A7dSHCl Socket n & TCP L} UDP mode E
AtEY Pt R25tH, O 2| mode & FA|EICt. OPEN command O|TH0f| HEEA|
Al OF Bt}

Ex) In case of Socket 0 Port = 5000(0x1388), configure as below,
0x0004 0x0005
0x13 0x88

Sn_DHAR (Socket n Destination Hardware Address Register)
[R/W] [0x0006-0x000B] [OxFFFFFFFFFFFF]

Sn_DHAR 2 Socket n 2| Destination hardware address & A% $ICE UDP O A
SEND_MAC command £ At&Z &% Socket n O| Destination hardware address £
Astct, E£3F TCP, UDP mode OfA1 Sn_DHAR 2 CONNECT L} SEND command Of
9|3t ARP-process £ &3l 253t Destination hardware address £ & ZIC}, Host =
CONNECT L} SEND command ‘43 O|% Sn_DHAR = &9l Destination hardware

address & & = UChL

Ex) In case of Socket 0 Destination Hardware address = 08.DC.00.01.02.10,
configuration is as below.
0x0006 0x0007 0x0008 0x0009 0x000A 0x000B
0x08 0xDC 0x00 0x01 0x02 0x0A

Sn_DIPR (Socket n Destination IP Address Register)
[R/W] [0x000C-0x000F] [0x00000000]

Sn_DIPR 2 Socket n 2| Destination IP address & A°d%tCt Sn_DIPR 2 TCP, UDP

mode O|AMEH §Z5t10, MACRAW mode OlA&= FA|EICH TCP mode OfA{, ‘TCP
CLIENT'Z2 &g 42 H&317| gt ‘TCP SERVER’S| IP address 2 AEstn,
CONNECT command O|70f &7E$IC}, “TCP SERVER’Z SZtgt AL “TCP CLIENT’2f
HE 83 0|2 LHEXHSZ ‘TCP CLIENT’Q| IP address = MM EICH UDP
mode O|A+&, Sn_DIPR 2 UDP L} IP Data packet M&0| Ar2E Destination IP
address 2 SEND L} SEND_MAC command O|Z0f A7 stCt,

Ex) In case of Socket 0 Destination IP address = 192.168.0.11, configure as below.
0x000C 0x000D 0x000E 0x000F
192 (0xCO) 168 (0xA8) 0 (0x00) 11 (0x0B)

Sn_DPORT (Socket n Destination Port Register) [R/W] [0x0010-0x0011] [0x00]
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Sn_DIPR 2 Socket n 2| Destination port number & AA3%tC}. Sn_DIPR 2 TCP, UDP
mode O M Bt R=t1, 1 2|2 mode O A= FA|EICE

TCP mode Of| A, ‘TCP CLIENT’'Z SZtg 4% T£357| 9 ‘TCP SERVER’Q| Listen
port number 2 73}, CONNECT command O|T0| ATt UDP mode Of Af
Sn_DPORT = UDP Data packet &0 AREE Port number &, SEND Lt SEND_MAC

command O|Z0f A7 SHC},

Ex) In case of Socket 0 Destination Port = 5000(0x1388), configure as below,
0x0010 0x0011
0x13 0x88

Sn_MSSR (Socket n Maximum Segment Size Register) [R/W] [0x0012-0x0013] [0x0000]

Sn_MSSR= TCP 2| MSS (Maximum Segment Size)0ll AME |11, TCP 7} Passive 2= 0| A

45 2 O Sn_MSSR 2 & EICt.

Ex) In case of Socket 0 MSS = 1460 (0x05B4), configure as below,
0x0012 0x0013
0x05 0xB4

Sn_TOS (Socket n IP Type of Service Register) [R/W] [0x0015] [0x00]
Sn_TOS £ IP layer O A IP header 2| TOS (Type of service) field & A7JotC}.
Sn_TOS = OPEN command O|70f| M7gs|jof st

AEMIBE A2 http://www.iana.org/assignments/ip-parameters S %=X H{ZICE

Sn_TTL (Socket n TTL Register) [R/W] [0x0016] [0x80]

Sn_TTL 2 IP layer O Al IP header 2| TTL (Time to live) field & AE$tCt. Sn_TTL 2
OPEN command O[T 0f &7dsl{OF SHC,
=

AEMIBE At http://www.iana.org/assignments/ip-parameters S £tZX HF2tCE

Sn_RXBUF_SIZE (Socket n RX Buffer Size Register) [R/W] [0x001E] [0x02]

Sn_RXBUF_SIZE £ Socket n RX Buffer Block size & &d3ICt. Socket n RX Buffer
Block 2 0,1,2,4,8,16Kbytes 37|2 BFY + A2H, 0] 29 gt MEY E=R
RFEES Y270} Reset 20| X7|2f2 2 2Kbytes 2| 7242 A=Ct. Sn_RXBUF_SIZE
O £t 16K bytes & =112 = 120 16K bytes S 18t 0|Z 9| Socket 2
HYHQl Data =410 E7+53tCt.

8 7H2| Sn_RXBUF_SIZE 7t 27EE[H 1 2F37|UF Socket 0 FE MUY=
16KB RX Memory LHOll RX Buffer Block O A& Y EICt &&=l Socket n RX Buffer
Block 2 O7|M 273d% 37|t SEE0l 0x0000 FEH OxFFFF  77HX|
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64KbytesAddress &7t

2 ZE 16bits Offset Address 2 T EICh (Sn_RX_RD 2
Sn_RX_WR Register & x)

Value (dec) 0

-
N
N
[e<]

16
16KB

Buffer size OKB 1KB 2KB 4KB 8KB

Ex) Socket 0 RX Buffer Size = 8KB

0x001E
0x08

Sn_TXBUF_SIZE (Socket n TX Buffer Size Register) [R/W] [0x001F] [0x02]

Sn_TXBUF_SIZE = Socket n TX Buffer Block size & ™3ICt. Socket n TX Buffer

Block = 0,1,2,4,8,16Kbytes 37| 2 A-g = 20, O] 2o 2 AIBY E2

RFEZ YOo7ICt Reset FO| 7|22 2Kbyte 2| 242 Z=Ct. Sn_TXBUF_SIZE
o B¢

ot2 16K bytes & =1ttt = O, 16K Bytes € =1} 0|F 2| Socket 2

F&Hl Data ©&E0| =7HsSStLY.

m

-

8 7H2| Sn_TXBUF_SIZE 7t LW 1 HTI7|THZ Socket 0 £E T=ACHE

16KB TX Memory LHO| TX Buffer Block O & EICt, 2EHEl Socket n TX Buffer

Block 2 O{7|M &3t 37|t &2810] 0x0000 FE OxFFFF 7tX| 64Kbytes

Address &7t2 7tX|= 16bits Offset Address 2 FZE=ICh (Sn_TX_WR 2t
Sn_TX_RD Register &=X)

Value (dec) 0 1 2 4

Buffer size OKB 1KB 2KB 4KB 8KB 16KB

Ex) Socket 0 TX Buffer Size = 4KB

0x001F
0x04

Sn_TX_FSR (Socket n TX Free Size Register) [R] [0x0020-0x0021] [0x0800]

=

Sn_TXBUF_SIZE 2} ZIC}. HOST & Sn_TX_FSR £C} G 2 Data £ Socket n TX buffer

of qgsiM= et =lCh. efLFSHH, Or% HEO0| 2=ZE[X| B2 Data & overwrite

=
=
off ®2|7| =ZOICt. 2tM, Data ™& HO| HFEA| Sn_TX_FSR & =QI5t0] O]

Sn_TX_FSR 2 Socket n TX Buffer Block 2| Free size & L&F0O{, x7|3t2

=
ELCH 2L Z £ 2 Datasize £ ™3l Socket n TX Buffer O A% 3t & Sn_CR 9|
SEND LI SEND_MAC command £ O|&3}0 Data & T&oHCh PHef

= I-O

il |xj _g_t;l‘ Data
=
=]

=
A7|7t Sn_TX_FSR EC} 2 A2, Data & %[0 Sn_TX_FSR Z7|2tF LtF0{A

H&aloF oLt
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Sn_MR 2| P[3:0]7} TCP mode(‘0001’)7} Otl AL, Sn_TX_FSR 2 ‘Socket n TX
Write Pointer Register(Sn_TX_WR)’ 1} ‘Socket n TX Read Pointer Register(Sn_TX_RD)’
Zto| X}o|2 Xps A At=ICE 22|22 TCP mode Q1 AL0|=, Sn_TX_FSR 2 ‘Socketn
TX Write Pointer Register(Sn_TX_WR)’1} TCP 2 HZAZ HCO{jEo] £AS 2023
Data 2| Pointer XtO|2 At AlLHEICH

Ex) In case of 2048(0x0800) in SO_TX_FSR,
0x0020 0x0021
0x08 0x00

A7) AbO|= HeE mEHSHs 0| YXAEL 16HEO|CH 5

gls & 8l7] ME0l, o HIO[EX 2 B0 L+0fM 8= 52 0| g0 #HE=
o

Sn_TX_RD (Socket n TX Read Pointer Register) [R] [0x0022-0x0023] [0x0000]
Sn_TX_RD = Sn_CR 2| OPEN command Ol 2|3l Z=7|2}EICt. T Sn_MR 2| P[3:0]7t
TCP mode(‘0001°)2l &%, TCP AZ0| A& &= EHAOAM =7|Zt0] 1§ & & Cf.
O] Zt2 Sn_CR 2| SEND command 2l8ff Xts2=2 F7HEICE Sn_CR 2| SEND
command = Socket n TX Buffer Ol Sn_TX_RD £E Sn_TX_WR 7tX| X% &l Data &
H&EStD Sn_TX_RD & Sn_TX_WR 1} €2 2= XF 2= FItA|7] &Lt BHef,
XS E7tet 240 16bit Offset Address 2| X|CH gt OxFFFF £ Z21H(0x10000 Of & &
A2)stA Carry bit(17™ bit)7t 2ot 22 1 Carry bit & FA|Z|1, 52| 16bits
(@)

2 ts 28&r.

Sn_TX_WR (Socket n TX Write Pointer Register) [R/W] [0x0024-0x0025] [0x0000]

Sn_TX_WR+= Sn_CR 2| OPEN command Of 2|3l Z=7|=tEICt T Sn_MR 2| P[3:0]7}
TCP mode(‘0001°)2! &%, TCP HZ0| AHE &= THAOIM =7|gf0] X 27 EICt

Jg2|n, O] gt2 Data £ TESHI| fIi Ch3ol EALR Z0| ALy Ailsh
ZFO{OF T, A MY Z, Host & M&Y Data & A& AlE Address Q1 O] gt
AE=Ct & HRZ, Host = O] 242 AlZ Address 2 IO Data & Socket n TX
Buffer Of M&stCH A HRHZ, O[O Sn_TX_WR Zt0ll Buffer 0 X%t Data 9
Byte Size 2f2 2510 Sn_TX_WR af2 AAIStCt, 2t Sn_TX_WR 2LO| 16 Bits Offset
Address 2| %|C{f 7} OxFFFF S Z1h(0x10000 O|AY ZHL)3t0 Carry bit(17t bit)7}
Lot 49 1 Carry bit = FASID Ot 1ebits ULE AMSHOF SO

OrX|2f© 2, Sn_CR 2| SEND/SEND_MAC command & &3l Buffer O XZE =
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Sn_RX_RSR (Socket n Received Size Register) [R] [0x0026-0x0027] [0x0000]

Sn_RX_RSR 2 Socket n RX Buffer Block 2| Received Data Size £ L{FH,

Zatgt 4= QIct, O2|1d, O] Z+2 ‘Socket n RX Write Pointer

Sn_RXBUF_SIZE & T
zto| %ol

Register(Sn_RX_WR)’2} ‘Socket n RX Read Pointer Register(Sn_RX_RD)’
U2z ALtEl L),

Ex) In case of 2048(0x0800) in SO_RX_RSR,
0x0026 0x0027

0x08 0x00

1) Aoj= ZEE BHSE O] HXILHE 16 HIEOILH F, SA0| M&EE

e = 27 WEof, 3 HO|EHX 2 Mof LHFO{M Y= & 0] gho] MAE
= ACH
of Lt mf 1

Sn_RX_RD (Socket n RX Read Data Pointer Register) [R/W] [0x0028-0x0029] [0x0000]

Sn_RX_RD += Sn_CR 2| OPEN command Off 2|8 *x7|3} =IC},
S 210{7t7] I CtSol ZExter Zo| 47HLL A |ofof

Ol gft2 %A%t Data & 9
ol o] gt= %"E'Zl'. T HEZ,
7

otCt, A HMYZE, Host = =413t Data 2| A|Z} Address
A=Ch M #HMZ, Host = Sn_RX_RD 2k
Als EC. ook AIHWH IHAM A
%[} 2t OxFFFF £ Z1}(0x10000 Of &
= FAIStD 519 16bits

Host = O| A|Z Address £ E| Data

=
=
Q12 Data 29| Byte Size £ Lot ¢IS=2 A

—

Sn_RX_RD 7f0| 16 Bits Offset Address 2|

Z2)HA Carry bit(17t bit)7t Zlst 22, 1 Carry bit =
o2 AAIG{oF SICt OFX|T2 2| Host & w2 HESH7| 2I8i Sn_CR 2

RECV command & £ $tCt.

Ex) In case of 2048(0x0800) in SO_RX_RD,
0x0028 0x0029
0x08 0x00

Sn_RX_WR (Socket n RX Write Pointer Register) [R] [0x002A-0x002B] [0x0000]

Sn_RX_WR = Sn_CR 2| OPEN command Of 2|s{f x7|3} =ICt,
ol Xtz ZItetct. THeF ZIUtst ZEO| 16bit Offset

—

O] Zf2 Data 40 S
Address 2| X[CH gt OxFFFF £ Z1H0x10000 O| &Y ZA)SHO Carry bit(17™ bit)7t

TSt 4%, 1 Carry bit & FAIE| 51| 16bits 222 Ats EFEIC

Ex) In case of 2048(0x0800) in SO_RX_WR,
0x002A 0x002B
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0x08 0x00

Sn_IMR (Socket n Interrupt Mask Register) [R/W] [0x002C] [OxFF]

Sn_IMR 2 Host 2 22{Z Socket n 2| Interrupt & AESHCE Sn_IMR 2| Interrupt

Mask Bit = Sn_IR 2| Interrupt Bit S Zt2f CHEEICH. A 2|2| Socket Interrupt 7t
A5t Sn_IMR 2 1 Bit 7t ‘I'2 2FEY AE 8% Sn_IR o CHS Bit 7} ‘1’2
A7EECE Sn_IMR 1t Sn_IR 2| Q9| Bit 7t 25 ‘1’ Y SIR(n) = “1°0] EICt. O]
SIMR(n) = “1°O|2}H Host Of Interrupt 7t 244 (‘/INT’ signal low assert)$tCH)

7 6 5 4 3 2 1 0
Reserved | Reserved | Reserved | SEND_OK | TIMEOUT RECV DISCON CON
Bit Symbol Description
7-5 | Reserved Reserved
4 SENDOK Sn_IR(SENDOK) Interrupt Mask
3 TIMEOUT | Sn_IR(TIMEOUT) Interrupt Mask
2 RECV Sn_IR(RECV) Interrupt Mask
1 DISCON Sn_IR(DISCON) Interrupt Mask
0 CON Sn_IR(CON) Interrupt Mask

Sn_FRAG (Socket n Fragment Register) [R/W] [0x002D-0x002E] [0x4000]

Sn_FRAG = ™% A| IP layer Ol A IP header 2| Fragment field & A& 3$tC},

Ex) Sn_FRAGO = 0x0000 (Don’t Fragment)

0x002E
0x00

0x002D
0x00

Sn_KPALVTR (Socket n Keep Alive Time Register) [R/W] [0x002F] [0x00]

1 byte register 2 Socket n 2| KEEP ALIVE(KA) packet 2| M & Time & A $HC} TCP
F25tH, 1 2| mode &= FA|ECt ©Hel= 5sec O|CH,

2 s SR O] SOCK_ESTABLISHED 2 ZO|E|1 & O[AtO| Data packet
M&0| JtsdiCh. Sn_KPAWVTR > 0 € Z2, HHE Time-

- O
period 7t X|LIA =/ W5500 2 L{EX O Z (automatically) KA packet & T &3}

mode 2t
KA packet

SAlo|Lp 41 0]

2

OI o -
7C:>|_I_|_

TCP connection 2 Check $HCH(Auto-Keep-Alive-process). Sn_KPALVTR = 0
Auto-Keep-Alive-process = S26HX| 20, Host 2| SEND_KEEP command Of 2|sH

AaSsE A

M&E 4= QICHManual-Keep-Alive-process).

KA packet O|
Manual-Keep-Alive-process = Sn_KPALVTR > 0 & ZS FA|=ICEH
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Ex) Sn_KPALVTR = 10 (Keep Alive packet will be transmitted every 50 seconds.)
0x002F
0x0A
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5 Electrical Specifications
5.1 Absolute Maximum Ratings
Symbol Parameter Rating Unit
Voo DC Supply voltage -0.5t0 4.6 \Y
ViN DC input voltage -0.5to6 \'
Vout DC output voltage -0.5t0 4.6 \"
Iin DC input current +5 mA
Top Operating temperature -40 to +85 °C
T max Maximum junction temperature 125 °C
Tst6 Storage temperature -65 to +150 °C

*COMMENT: Stressing the device beyond the ‘Absolute Maximum Ratings’ may cause

permanent damage.

5.2

Electrostatic discharge (ESD)

Absolute Maximum Ratings (Electrical Sensitivity)

Symbol Parameter Test Condition Class Maximum Unit
value(1)
VESD(HBM) | Electrostatic discharge | TA=+25 °C 2 2000 \'%
voltage (human body conforming to MIL-STD
model) 883F Method 3015.7
VESD(MM) Electrostatic discharge | TA=+25 °C B 200 \'%
voltage (man machine conforming to JEDEC
model) EIA/JESD22 A115-A
VESD(CDM) | Electrostatic discharge | TA=+25 °C 1] 500 \'%
voltage (charge device | conforming to JEDEC
model) JESD22 C101-C
Static latchup
Symbol Parameter Test Condition Class Maximum Unit
value(1)
LU Static latch-up class TA = +25 °C conforming I > +200 mA
to JESD78A
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5.3 DC Characteristics
(Test Condition: Ta = -40 to 85°C)
Symbol Parameter Test Condition Min Typ Max Unit
Vop Supply voltage Apply VDD, AVDD 2.97 3.3 3.63 \Y
Vi High level input 2.0 5.5 \'
voltage
Vi Low level input -0.3 0.8 \'
voltage
Vr Threshold point All inputs except XI 1.30 | 1.41 1.53 \"
Vr. Schmitt trig Low to | All inputs except XI 1.53 1.64 1.73 \"
High Threshold
point
V1. Schmitt trig High to | All inputs except XI 0.95 1.02 1.09 \"
Low Threshold point
T, Junction -40 25 125 °C
temperature
I Input Leakage +1 pA
Current
Rey Pull-up Resistor SCSn, RSTn, PMODE[2:0] 50 77 112 Kohm
Rpp Pull-down Resistor RSVD(Pin 23, Pin 38 -~ 48 85 174 Kohm
Pin 42)
VoL Low level output IOL = 8mA, 0.4 \"
voltage All outputs except XO
Vou High level output IOH = 8maA, 2.4 \"
voltage All outputs except XO
lou Low level output VOL = 0.4V, All outputs 8.6 13.9 18.9 mA
Current except XO
lon High level output VOH = 2.4V, All outputs 12.5 26.9 47 1 mA
Current except XO
Iop1 Supply Current VDD=3.3V, AVDD=3.3V, 132 mA
(Normal operation Ta=25°C
mode)
lop2 Supply Current PHY Power Down mode, 13 mA
(Power Down mode) | VDD=3.3V, AVDD=3.3V,
Ta=25°C
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5.4 POWER DISSIPATION
(Test Condition: VDD=3.3V, AVDD=3.3V, Ta = 25°C)

Condition Min Typ Max Unit
100M Link - 128 mA
10M Link - 75 mA
Un-Link (Auto-negotiation mode) - 65 mA
100M Transmitting - 132 mA
10M Transmitting - 79 mA
Power Down mode - 13 mA

5.5 AC Characteristics

5.5.1  Reset Timing
I
¢ — il
RSTn _\_/ |
| . T ¢
PLOCK | —
(Internal) T 3
Figure 22. Reset Timing
Symbol Description Min Max
Tre Reset Cycle Time 500 us
Tl RSTn to internal PLOCK (PLL Lock) - 1 ms
5.5.2 Wake up Time
Voltage Regulator Wake up Time: 10us
5.5.3  Crystal Characteristics
Parameter Range
Frequency 25 MHz
Frequency Tolerance (at 257C) +30 ppm
Shunt Capacitance 7pF Max
Drive Level 59.12uW
Load Capacitance 18pF
Aging (at 257C) +3ppm / year Max

W5500 Datasheet Version1.1.0
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5.5.4  SPI Timing

Vi !
SCLK " Ty
* —
Jniley -
wost v TN NN
MISO 777X ()—*
Figure 23. SPI Timing
Symbol Description Min Max Units
Fsck SCK Clock Frequency 80/33.3° MHz
Twh SCK High Time 6 ns
Tw SCK Low Time 6 ns
Tes SCSn High Time 30 ns
Tess SCSn Setup Time 5 - ns
TesH SCSn Hold Time 5 ns
Tos Data In Setup Time 3 ns
Ton Data In Hold Time 3 ns
Tov Output Valid Time 5 ns
Ton Output Hold Time 0 ns
Tenz SCSn High to Output Hi-Z 2.1° ns

> Theoretical Guaranteed Speed

Even though theoretical design speed is 80MHz, the signal in the high speed may be distorted because

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

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

Please refer to the SPI Application Note which shows the WiZnet test environment and results.

6 2.1ns is when pn loaded with 30pF. The time is shorter with lower capacitance.
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5.5.5 Transformer Characteristics

Parameter Transmit End Receive End
Turn Ratio 1:1 1:1
Inductance 350 uH 350 uH
PHY-side RJ45-side PHY-side RJ45-side
TD+ i, L TX+  TD+ 3¢ i TX+
TCT —3 " r?] ||$cm TCT | ==
TD- Slit o m—e g L gy
1:1 1 CMT
RD+ , RX+ RD+ , RX+
L 3”5 oW 3‘5 L.
RD- rw]—" 3 : RX- RD- 4§ :—’m—RX—
RCT —————— 1 5. CMT
Asymmetric Transformer Symmetric Transformer

Figure 24. Transformer Type

5.5.6 MDIX

W5500 2 Auto-MDIX & X|&SHK| =Lt
(2t A, Router = Network Switch(512)2t AZSt= EF straight-through cable £
AHE3E1, PC, Workstation, 2 &£ CH2 W5500 2 %

N eHStE Z0lE #EA

Crossover cable £ At83tLCt.
Tk Auto-MDIX & X5t QU
AAst= Z20= OH cabl

—

XX tHFE22 71717t O] 7|s& X|&EetEhet
=2

®
mjo F|F
>
ol
Ot
2
H
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6 IR Reflow Temperature Profile (Lead-Free)

Moisture Sensitivity Level : 3

Dry Pack Required: Yes

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

Time maintained above:

- Temperature (TL) 217 °C
- Time (tL) 60-150 seconds
Peak/Classification Temperature (Tp) 265 + 0/-5°C
Time within 5 °C of actual Peak Temperature (tp) 30 seconds
Ramp-Down Rate 6 °C/second max.
Time 25 °C to Peak Temperature 8 minutes max.
tp > —
T [romeesemmeeceammcosmssmrrmmmrors " ! Critical Zone
T toTp

ﬂ Ramp-up

@ L[ ———————— 1

| =

35

L

o

Q

o

£

2 ts — i

Preheat
t 25°C to Peak

Time —>

IPC-020c-5-1

Figure 25. IR Reflow Temperature
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7 Package Descriptions
D
b1 VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
SYMBOLS MIN. NOM. MAX.,
(1.00) A — — | 160
48 37 Al 0.05 —_ 0.15
TR ATRTART NI 2| 135 | 140 | 145

1_4 0_35 b 0.17 0.22 0.27

— % (z; — c 0.09 — 0.20
— — -0) —

8 — — D 9.00 BSC
= == — D1 7.00 BSC

—] = L L E 9.00 BSC

— — E1 7.00 BSC

= — e 0.50 BSC

—] —

— s L 045 | 060 | 0.75

TIOTTTOTTI0] -
N 0 o | 35 | 7
(3.50) NOTES:
1.JEDEC OUTUINE : MS—-026 BBC
13 24 2.DATUM PLANE [F] IS LOCATED AT THE BOTTOM
OF THE MOLD PARTING LINE COINCIDENT WITH
WHERE THE LEAD EXITS THE BODY.

, 3.DIMENSIONS D1 AND E1 DO NOT INCLUDE
~| "= s MOLD PROTRUSION. ALLOWABLE PROTRUSION
2 f— IS 0.25 mm PER SIDE. DIMENSIONS D1 AND
ik = E1 DO INCLUDE MOLD MISMATCH AND ARE
~ — DETERMINED AT DATUM PLANE [H] .

— 4.DIMENSION b DOES NOT INCLUDE DAMBAR
= \fg\ (s PROTRUSION.
— ]-4)
—
—
—
11— 36
48 37
[Tp]
Q g
Y < °
GAGE PLANE '
SEATING PLANE
Y
L
L1

*COMMENT: W5500 package has changed since Jul2021. The most difference is the hole location on the

center of the bottom.

Figure 26. Package Dimensions
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' 8-R0.15
48
| HAHAHRAHAHAH N\ i
2 7 N o
- E I /H‘\ 1 f_f.
f — {®1,20 Dpi} 05) -E——ﬁ——l =
o ] VR | =
o — o Dl e |
5 = —— ! ] e e
S| @l ___ oo i = gl _L HE
S S [ | ] & 8| 2
P g ] (2401 501 Dp 0.1 Max) F= o © M| o
—— — i
| /| \ BT e R
| 1, ! _/ ! 1 . -
= | HE===-—1 &y 2
Ny ! v/ 4 ~EL ] R 2
EEEEEELEEL | |
|
?.GD:;D.‘O (4-C0.50) O_ﬁZT-fg_ggi,*_ |
9.GDii_D.20
6.90+0.1
| e
| R [c] Seating Plane

Le0 0
L0+

| o L NI =
T T losese |0.08|C
:{'E)_a.usmmx|
7.00£0.10
9.00+0.20
1
0.05 -
o
© My =
= W S
3 L I‘ | \(2.0'0?' g =
g &, 3 Note
g|= +T1! " . . .
e 8 0.02MIN bl {@?/' g 1. These dimensions do not include mold
g - i © .
' i v protrusion.
* e e 2. () is reference.
! ‘ 0.60+0.15 . .
o & 3.[ ]isass’y out quality.
7 | 1,00 REF
3 | 4. UNIT: mm
‘ Detail "A"
Scali 5:1

Figure 27. Package Dimensions (before Jul2021)
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Document History Information

Version Date Descriptions
Ver. 1.0 1AUG2013 Initial Release
Ver. 1.0.1 13SEP2013 Corrected typing error (P. 28)

1. Changed “descriptions of pin at 1.1 Pin Descriptions”(P.10)
from It must be tied to GND to NC(PIN38-~42)

Ver. 1.0.2 14NOV2013 2. Corrected typing error :
from 0x02 to 0x42 value of SOCK_MACRAW at 4.2 Socket
Registers(P.50)

1. Corrected “Sn_MSSR at 4.2 Socket Register”(P.53)
Ver. 1.0.3 29MAY2014
wrong descriptions of Sn_MSSR about FMTU/MTU

1. Added Note about reading size register value (P.55, 56)
Ver. 1.0.4 13JUN2014
2. Added IR Reflow Temperature Profile (P.65)

1. Added description for MISO pin (P.10)

The SCSn signal defines MISO pin output value.

2. Modified the register notation (P.32), Modified the register
Ver. 1.0.5 10NOV2014 notation “Sn_IR at 4.2 Socket Register” (P.48)

from [R] to [RCW1]

3. Corrected typing error:

from DICON to DISCON of Sn_SR at 4.2 Socket Register (P.49)

1. Corrected typing error :
Ver. 1.0.6 30DEC2014 from 0x02 to 0x42 value of SOCK_MACRAW “Sn_CR at 4.2 Socket
Registers” (P.46)

1. Corrected I, (Interrupt Assert Wait Time) Function (P.34)
Ver. 1.0.7 23FEB2016
2. Notice PLLy is 150MHz (P.34)

1. Corrected Driver Level Range Unit uW/MHz to uW(5.5.3 Crystal
Ver. 1.0.8 19MAY2017
Characteristics) Function (P.59)

1. Corrected Sn_IMR Description (P.55)
Ver. 1.0.9 22MAY2019 2. Corrected Junction temperature Min value T, (P.57)
3. Added Maximum junction temperature T jyax (P.58)
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1. Modify Pull-Up Resister Min Value Rpy (P.59)

Ver. 1.1.0 17DEC2022
2. Updated latest Package Descriptions (P.63)

Copyright Notice
Copyright 2013 WIZnet Co., Ltd. All Rights Reserved.
Technical Support: support@wiznet.co.kr

Sales & Distribution: sales@wiznet.co.kr
For more information, visit our website at http://www.wiznet.co.kr
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