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W5500

W5500 & Q=L EQ| Hardware TCP/IP 7|=& 0|83 AHCI=EE QIEF:
L2 MO Z BILto| HOo| TCP/IP Z2EZE XN2|5E 10/100 Ethernet PHY 2F MAC &
D5 Ljarsta QT W5500 LiEO= TCP, UDP, IPv4, ICMP, IGMP, ARP, PPPoE 59
M EZ2EZ28 MHIZ|® £ Q= Full hardware logic 1If HIHE HEZ|7} /U1
ALEXt= SA0 8712 SEHQ SHERO] Socket = AFEE = ULt
W5500 1F 2|5 MCU = SPI Interface 2412 E38 A4 & == QICt W5500 2| SPI =
X|C§ 80MHz 2| SPI main clock 2 X|&8t1 7|= HEL|H ZeXQl SPI Z2EZES
HIgezh 1L HESIASHE FoY = ULk Ko, ALHEOl AHTH

=
ST Q| M TS AA QL WOL (Wake On LAN), Power Down mode £ HN|-& &L},

mo

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 /0 signal tolerance

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

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

W5500 2 C}21} 22 Embedded application O & gtsICt

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 Assignment

 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
ERERERARERRRRANRIRNNINY
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 Version1.0.9 7/ 65
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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 ™% A| PHY A= TXP/TXN differential signal
pair & Soff ™EHCY.

3 AGND GND | Analog ground

4 AVDD PWR | Analog 3.3V power

5 RXN Al | RXP/RXN Signal Pair

6 RXP Al Data =4I A| PHY A= RXP/RXN differential signal
pair & Sl =4It}

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% Mgt HZASCH HE W2
‘External reference resistor’ (Figure. 2)& &XstC}.

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
YYHQ B2, 25CoM 1.2V SHFY S A=Ch
Note: NC X 2|stC}.

19 AGND GND | Analog ground

20 TOCAP AO | External Reference Capacitor
Q|& 4.7uF capacitor @ A oL} LHE ASo| OtHES
28l Capacitor 2f HASH= 2|22 ZO|= Z|CHSH B A
stk

21 AVDD PWR | Analog 3.3V power

22 1vV20 AO | 1.2V Regulator output voltage
L5 Regulator o] =3 FQtO|C}t. & 10nF
capacitor F HZ3StC}.

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

" Internal Bias after hardware reset

8765
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24

SPDLED

Speed LED

X HZHE link O speed & L}EFHLCE.
Low: 100Mbps

High: 10Mbps

25

LINKLED

Link LED

X link 7t JEIE|0f A=X|2] O{FE LtEFHCE.
Low: Link is established

High: Link is not established

26

DUPLED

Duplex LED
S| HZEl link 2| duplex AEHE L}EFLHCE
Low: Full-duplex mode

High: Half-duplex mode

27

ACTLED

Active LED
ST TXZ2 RXSEH0| Y

ZR|810] SEAEIS LiEpC

s

2 42 carrier M2 E

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.

0| pin & single-ended TTL oscillator (CLKIN)Z
TSl 429, XO = Floating A|ZIC}t. External clock
3.3V clock O] QI7}E|0{OF stC}.

2 ‘Figure 3. Crystal reference

-

input = 2|5 Af

gAMet dZ

—

IE rr

)y O

schematic’ & & =.

31

X0

AO

Crystal output

External 25MHz Crystal Output

XI/CLKIN 2 Edll 25 Clock 2 QI7t5tH 0| pin 2
Floating A|ZIC}.

32

SCSn

Pull-up

Chip Select for SPI bus

SPl interface O A{ W5500 € AlEHSIE{D & AL low 2
RSl

Low: selected

High: deselected

33

SCLK

SPI clock input

SPl master 25 E {2 8= SPI clock O|LCt.

34

MISO

SPI master input slave(W5500) output

W5500 Datasheet Version1.0.9
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SCSn pin O| Low QI &<, O] pin 2 SPl data &
Zateict,

SCSn pin O| High 91 @<, 0| pin € High Impedance 7}
EiCt,

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)
EE reset 17| QA= %A 500us O| A low 2
SX|BHC}.
38 RSVD Pull-down | NC
39 RSVD Pull-down | NC
40 RSVD Pull-down | NC
41 RSVD Pull-down | NC
42 RSVD Pull-down | NC
43 PMODE2 Pull-up | PHY Operation mode select pins
44 PMODE1 Pull-up | PHY o| HERA REE M= T2 XAt
45 PMODEO Pull-up | LHE2 ofzfe] BE EXTHCt
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 / 65 W5500 Datasheet Version1.0.9
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EXRES1 T} 12.4KQ (1%) Mt ofzf 1&lap Zro| | ZASiC}.

S 10
T EXRES
11
AVDD
12
#A—— NC
R21
124k 1°
/77
W5500_AGND W5500
Figure 2. External reference resistor
Crystal $|2+& ofgff 128 & =xsirt
XO 31 XO
XI/CLKIN 30 Xl R16. 1M
R17
Y2 OR
25MHz
1 [
—__—C19 —_—C20
18pF 18pF
Figure 3. Crystal reference schematic

W5500 Datasheet Version1.0.9
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HOST Interface

W5500 2 External HOST Interface & 2|8}l 4 72| Signals(SCSn, SCLK, MOSI, MISO)Z

M=l SPI(Serial Peripheral Interface) Bus £ A| &8, X! SPISlave 23t S XHSIC},
W5500 2| SPI = ‘Chapter 2.3 Variable Length Data Mode (VDM)’ & ‘Chapter 2.4 Fixed
Length Data Mode (FDM)’ O A A= SPI Operation Mode (Variable Length Data /
Fixed Length Data Mode)O [}2} Figure 4 @ Figure 5 @F Z0| 2 7}X| HAlo=z
AAg + ok

| -

Figure 4 BtAl2 SP| Bus £ CtZ SPI Device 1 88 &= Q&= HIH, Figure 5 =
=4t g

O Tl

W5500 M-& SPIBus 2 AFL|0] CFZ SPI Device

=
0
o

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)

SPI = SCLK 9| =/d(Polarity)dt <|&(Phase)df C}2t 4 7§2| Mode 0,1,2,3 &

K| Bt SPI Mode 0 1t 3 2 inactive(idle)¥! [ SCLK o] =/40| CtZ2O active A|
S USIH =ZHSHCt. SPI Mode 0 1F Mode 3 2 Figure 6 1f Zt0| Data signals(MOSI &

MISO)t SCLK 9| Rising edge [ ==Al(Sampling)E|, Falling edge & [j

& 4(Toggling) &I Cf.

W5500 2 SPI mode 0 2t 3 2t= X|ADHCE. EESE MOSI & MISO signal 2 2

Significant Bit(MSB)5E{ Lowest Significant Bit(LSB) #=A{Z, MOSI signal 2 Edi

A E|Z{L} MISO Signal 2 E3ff =AIEIC}

-

Most

12 / 65 W5500 Datasheet Version1.0.9
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Sampling Toggling Toggling Sampling
| | | |
| . .

|
| ! ! |
SCLK / \ SCLK
| |
| - : |

| , , |
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 25 E &4=AL|= SPI Frame (Chapter 2.2 SPI Frame &
ExR)0| ool M O{=ICt. W5500 | SPI Frame 2 Address Phase, Control Phase, Data
Phase 2} Z2 3 79| Phase £ O|FO{ZEICt.

Address Phase = W5500 ©| Register L} TX/RX Memory O LC{St 16bits Offset
Address £ X|&SHC}. Control Phase = Address Phase O| A X|™ =l Offset Address 7}
23} Block £ X|d38l11, Read/Write Access Mode 3! SPI Operation Mode (Variable
Length Data / Fixed Length Data Mode)E X|StCt. EESH Data Phase Of A= SPI
Operation Mode Of [t2f @lo| ZO|(N-bytes, 1 < N) Data L} 1 byte, 2 bytes & 4 bytes

Data & X|™HStCt.

SPI Operation Mode 7} Variable Length Data Mode(VDM) & 42 SPI Bus Signal
SCSn & HFEA| External Host Of 2|8l SPI Frame EtQ|Z K| O £|0{OF $FC}. Variable
Length Data Mode Of|A{2| SCSn 2| X|OJA|Z+ (Assert (High-to-Low))2 SPI Frame 2|
AlZt (Address Phase) & W5500 Of| A 2|13, SCSn o] H|O{Z= (De-assert (Low-to-
High) )= SPI Frame 2| ZZ( 2|3 7| N bytes 2| Data Phase Z&)E W5500 OfA

YEICt.

W5500 Datasheet Version1.0.9 13/ 65



@}Znet

2.2 SPl Frame

W5500 SPI Frame 2 Figure 7 2 Z0| Address Phase Q| 16bits Offset Address, 8bits

Control Phase, N bytes 2| Data Phase & M EICt. 8bits Control Phase = Offset
Address 7} =35} Block & MEHSI= Block Select bits (BSB[4:0]), Read/Write Access
Mode bit (RWB), SPI Operation Mode(OM[1:0])2 & XM ZICt.

I I
:<—Address Phase—>:<—Contro| Phase =:= Dﬂa>zhise ::
'MSB first > | | MSB first —— - N4+2 |
0 1 2 3
Bit |15/14|13|12[11|10| 9(8 | 7|6|5(4|3|2|1|{0| 7| 6| 5|4|3|2| 1| 0| 7|6|5(4|3 (2|10 7|6(5(4(3|2(1(0
16btis Offset Address Control Byte Data | s Data y
T TT TTd | T TT T T T T I T TT T T T TT T T

Block R OP
Select Bits W Mode

Figure 7. SPI Frame Format

W5500 2 Sequential Data Read/Write £ X| 25}, 2/4/N bytes 2| Sequential Data
He|E Qo X|™HEl Offset Address £ A|ZhH(Base)@Z Data £ KXNZ|(EA)sH =
AtEOo 2 Offset Address (auto increment addressing)E 1% Z7tA|7{ CIS Data &

x| 2| st}

2.2.1 Address Phase

W5500 ©| Registers, TX/RX Buffer Block Off C3t 16bits Offset Address £ x| StLC}.
O|lf 16bit Offset Address Zf2 MSB £ H LSB =92 XMoo Z &£AMECH 2/4/N
Bytes ©| Data Phase £ Zt= SPI Frame £ Offset Address & A|Zl(Base)S 2 0Of 1
Byte Data OfC} XS Z Offset Address 7 1 2 =715t= Sequential Data
Read/Write £ X|&lStL}.

14 / 65 W5500 Datasheet Version1.0.9
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2.2.2 Control Phase

Control Phase &= Address Phase O|A X|H =l Offset Address 7t &%t Block & X|™st1,

Read/Write Access Mode 12|11 SPI operation Mode £ X|dHLC}.

7 6 5 4 3 2 1 0
BSB4 BSB3 BSB2 BSB1 BSBO RWB om1 OMO
Bit Symbol Description
Block Select Bits
W5500 O = Common Register, 8 72| Socket Register, ZtZ}9|
Socket Of x| = TX/RX Buffer 2 Z-2 Block 50| &X|StC}.
CtS B+ BSB[4:0] Zr0f et MEHE|= Block 2 EAI3}SHLY.
BSB [4:0] Meaning
00000 Common RegisterE MEHSICE,
00001 Socket 0 RegisterE M EHSICY.
00010 Socket 0 TX BufferE ME4SHCE.
00011 Socket 0 RX Buffer& MEHSHCH
00100 Reserved
00101 Socket 1 RegisterE M E{SHCE.
00110 Socket 1 TX BufferS MEHSICE,
00111 Socket 1 RX BufferS MEHSIC}
01000 Reserved
7-3|  BSB [4:0]

01001 Socket 2 RegisterE MEHSICY,
01010 Socket 2 TX BufferS MEHSICE,
01011 Socket 2 RX Bufferg& MEHSHCH
01100 Reserved
01101 Socket 3 Register& MEHSICY.
01110 Socket 3 TX BufferE /MEHSIC.
01111 Socket 3 RX BufferE MEHSHCH
10000 Reserved
10001 Socket 4 RegisterS MEHSHCE,
10010 Socket 4 TX BufferE MEHSHCY,
10011 Socket 4 RX BufferS MEHSICH
10100 Reserved
10101 Socket 5 RegisterE MEHSICY.
10110 Socket 5 TX BufferE MEHSGHC}.
10111 Socket 5 RX BufferE MEHSHCH

W5500 Datasheet Version1.0.9 157/ 65
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11000 Reserved

11001 Socket 6 RegisterE MEHSICY,
11010 Socket 6 TX BufferE MEHSICH
11011 Socket 6 RX BufferE MEHSICH
11100 Reserved

11101 Socket 7 RegisterE MEHSICH
11110 Socket 7 TX BufferE MEHSICH
11111 Socket 7 RX Buffer& MEHSHCH

BSB[4:0]7} Reserved Bits = 4% W5500 °| @ 5%H2 Of7|SHC}.

Read/Write Access Mode Bit

Read/Write Access Mode & M7 ST},

2 RWB ‘0’ : Read
‘1’ : Write
SPI Operation Mode Bits
SP| Operation Mode £ A s}= Bits O|LCt.
SP| Operation Mode = Variable Length Data Mode @} Fixed Length Data
Mode &= 7}X|E X|&slC}.
- Variable Length Data Mode (VDM)
: SPI Frame 2| Data Phase OjA{ N-Bytes | Data & &44St= St=
Mode Z, Data Length = SCSn 9| X2 ZAMEEILCL External
Host = SCSn Signal & Assert (High-to-Low) A|7{ SPI Frame 2|
Address Phase &4l A|ZFS W5500 Of|A 2|11, OM[1:0] = ‘00’
Ol Control Phase £ £ 4I5S}, N-Bytes ©| Data Phase &S
1~0 OM [1:0] 2tZ st =, SCSn Signal S De-assert (Low-to-High)A|7{ SPI Frame

of

F40| &2tz E|YS2 W5500 0ff EICt.
DM Mode O A{ SCSn = HFEA| External Host O 2|3l SPI Frame
CHR|2 A OfZ|ofofF SHCf.  (Figure 4 EX)

<

- Fixed Length Data Mode (FDM)

: VDM 0 M= External Host 2] SCSn Control O 2|3 Data Length 7}
AM™EE|= HHH, Fixed Length Data Mode = ‘00’ £f0| OfHl OM[1:0]
Zrol|l °|s Data Length 7} Z&EIC|. [}2FA, SCSn Signal & At
Low AENE S X|gOf stH, Data Length = HIEA| 1 Byte, 2
Bytes, 4Bytes & OM[1:0] £} MHO| 2} StLtS| Length &

=t

16 / 65
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(Figure 5 &=x)

CtS B+ OM[1:0]0] L[}Z SPI Operation Mode £ = 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| A0 [}2} Data Phase = N-Bytes Z 0|
(VDM mode)= 2 1, 2, 4 Bytes(FDM mode) Z0|2| Data 2 MH™HEICt. O|lf £44AlE|&= 1byte
Data = HIEA| MSB HE LSB =92 MOSI Lt MISO Signal & &3l 1 bit & #=XHo=

H0o
Sl el L.

2.3 Variable Length Data Mode (VDM)

| -

VDM mode & External Host 2] SCSn Control 2|8l| SPI Frame 2| Data Phase Length 7} AN L=
LD EO|Ct. = Data Phase 2| Length = SCSn Control Of [t2f 1 Byte 5£E{ N Bytes 7tX|
ool Zo|E 7+E %= QUCL ETH VDM mode 0| A] Control Phase 2| OM[1:0]= YtEA| ‘00’

wez 285 0{OF oo

W5500 Datasheet Version1.0.9 17 / 65
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2.3.1 Write Access in VDM

SPI Frar;ne Start

sCsn [t SCSn shoud be remained low until SPI Frame Transmit done.
\I

T
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 ||
16 bits Offset Address BSB[4:0] _’IRWB| OMI[1:0] —— 8-bit Data,

Mosi — 4
miso — X0 QO HXQXXRIOLIKXKLAXXXXIOQOOQANKN_

SPI Fraqne End

\

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

|
1
32 33 34 35 36 37 37 39 8N + 16 8N +24 |
|

SCLK

¢— 8-bit Data, yl‘ 8-bit Data y

wos D@"“"@““"
mso _ZX>®®®®®®®®®®®®<X>®®®®®®®®®<XD*H

Figure 8. Write SPI Frame in VDM mode

Figure 8 = External Host 7} W5500 & Write Access & A% SPI Frame & E O &LC}.
VDM mode 0| A{, SPI Frame 2| Control Phase LS| RWB = ‘1’ (Write), OM[1:0]= ‘00’2C 2
MMEICH. O|Of External Host = SCSn signal & SPI Frame &4l A2t M0f| Assert (High-to-
Low) dS}11, SPI Frame 2| 2= bits £ MOSI Signal 8 £} Toggling SCLK(Falling-Edge) 0|
7|35 1 bit 21 W5500 © 2 £AISED, SPI Frame £41 2tF 20| SCSn Signal & De-
assert(Low-to-High)StC}.

SCSn O] Low O|11 Data Phase 7} A& &£ AlE AL Sequential Data Write £ K| & SHCt.
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1 Byte WRITE Access Example
VDM mode £ AFE3I0 Common Register Block 2| ‘Socket Interrupt Mask Register(SIMR)’ Of

Data OxAA & Write & ZA22Ct21 &2 SPI Frame £3l Write =IC}.

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

External Host = SPI Frame Z4IA|2F F0f| SCSn £ Assert (High-to-Low) &}, SPI Frame &
1 bit 4! Toggling SCLK 0 =7|3}5t0 £ASHCE External Host = SPI Frame £4 &8 =
F.

SCSn £ De-assert (Low-to-High) $tCt. (Figure 9 £HX)

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|1]O|T7]|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 & AFE3I0 1 B Socket O] TX Buffer Block 0x0040 Address Of 5 Bytes Data (0x11,
0x22, 0x33, 0x44, 0x55)E Write & AL LC}21F Z2 SPI Frame 2 E9f 5 bytes Data £

E = = =
Write GHCY.

Offset Address = 0x0040
BSB[4:0] = ‘90110’
RWB = 1’
OM[1:0] = ‘00’
1st Data = ox11
2" Data = Ox22
3rd Data = 0x33
4th Data = Ox44
5th Data = Ox55

Figure 10 1} Z-2 N-Bytes Write Access = 1 B Socket 2| TX Buffer Block Address 0x0040 ~
0x0044 0f 5 bytes Data 0x11, 0x22, 0x33, 0x44, 0x55 7| =X}H o2 1% Z7t3t Address O
Write |0, SCSn A| SPI Frame ZAIA|ZH FOf Assert (High-to-Low)k|1, SPI Frame
£ AetE S 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| &8 | 7|6 | 5|4 |3 |2|1|0|4|3|2|1|0|RW|1|0|7|6]|5|4]|3]|2]|1]0
MOSI |O0|O|0O|0]|0O] O gjoj1joejojojojojojojoj1f1jo} 1 jojofojofjoj1jojo|0]|1
MISO
SCSn

Data Phase
Data 2nd (0x22) Data 3rd (0x33) 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
MoOST (ojoj|j1jo0jo0ojoj12fofojoj1j1jojo|j1|1foy1jofofo| 1 jojojofr(of1rfof1{of1
MISC

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
T

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,

R O 0.0 1010/00/0/010/0,0 LRI Y oo o
w0 —DDOB--DHODODODDDOODOEEEOEOE

' 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 |
|

wosi QX0 QXXX QOQOHMOHXKIK XX QUXXXXRN_—
o

Figure 11. Read SPI Frame in VDM mode

Figure 11 2 External Host 7} W5500 £ Read Access & AL SPI Frame & E O &L},
VDM mode 0 A, SPI Frame 2| Control Phase LS| RWB = ‘O’ (Read), OM[1:0]= ‘00’2 =2
MMEICH O|mf External Host = SPI Frame &4 A|ZF T Q| SCSn Signal & Assert (High-to-
Low) &}11, MOSI Signal 2 E3l| Address & Control Phase £ 1 bit 1 Toggling SCLK (Falling-
Edge)0f| =7|%}t5t0 W5500 @2 £ A8, MISO signal & S8l W5500 © 2 £ E Sampling
SCLK (Rising-Edge) = 7|2}5}0] Data Phase ] 2 & Bits & #=4I3tC}t. External Host = Data
Phase #=Al2tE Z SCSn Signal 2 De-assert (Low-to-High)SHC}.

SCSn O| Low O|11 Data Phase £ A& =iz A2 Sequential Data Read £ X|&/5tLC}.
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1 Byte READ Access Example

VDM mode € At2310 7 1 Socket Register Block 2| ‘Socket Status Register(S7_SR)’E Read

g d9E Oz 29ttt o3ar 22 SPI

‘SOCK_ESTABLISHED (0x17)’2} 7F& 3L}

Frame £3d|| Read Z=IC}.O|Ij S7_ SR &2

Offset Address = 0x0003
BSB[4:0] = ‘11101’
RWB = ‘@’
OM[1:0] = ‘00’

1st Data = 0x17

External Host = SPI Frame Z&AIA|ZF F0O| SCSn Signal 2 Assert (High-to-Low) S}, SPI

Frame 9| Address & Control Phase £ MOSI Signal & E£3l0 W5500 © 2 HAISED, MISO

signal & E£3}0 W5500 © 22 E| Data Phase £ =I5t} External Host = Data phase #=4I

=
2tE Z SCSn signal & De-assert (Low-to-High) $tCE.  (Figure 12 £HX)

—

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|0|RW|1|0|7|6|5|4|3|2]|1]0
MostT |ofoOjoOfOjO|OjO|jO|OfO|O|lOjO|Of2)1|1|1f1|0]|1] O |0O]|COQ
MISO gjojof1jof1j1]|1
Figure 12. S7_SR Read in VDM Mode
22 / 65
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N-Bytes Read Access Example

VDM mode £ AFE3I0 3 H Socket 2| RX Buffer Block 0x0100 Address Of MEEZ|H QU= 5
Bytes Data (OxAA, 0xBB, 0xCC, 0xDD, OXEE)E Read & AL LCt21t Z2 SPI Frame 2 Edf
5 bytes Data £ Read &tLC}.

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} Z'2 N-Bytes Read Access = 3 HH Socket 2| RX Buffer BlockAddress 0x0100 ~
0x0104 0 XA Qe 5 bytes Data 0xAA, 0xBB, 0xCC, 0xDD, OxEE 7| =XAtHo =2 1 4
Z7t5t Address 0| Al Read &|H, SCSn HA| SPIFrame 0f &AIA|ZF FOf| Assert (High-to-Low)

Z|10, SPI Frame 2| Data Phase =4l 2t& ¥ De-assert (Low-to-High) =ILC}.

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 |04 |3|2|1|o|RwW|1|0|7|6|5]|4]|3|2]1]|0
mosr (ofojojojojofojr1j0(0j0j0jOjOf0OjOjO|1|2f(1]1] 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)

FDM mode = External Host 2| SCSn Control O] 87t5% A% AI2E £ Q= ZEZ,SCSn

ES
Signal 2 BFEA| Low-Tied (Always Connected GND)L|O{Of &0, CtZ SPI Device 2} SPI

o
Bus & 39& =+ 2IC}. (Figure5 &xX)

VDM mode O|M= SCSn 9| Control 0O [t2} Data Phase Length 7} ZAX™E|&= HHH,
FDM 0j A= Control Phase 2| SPI Operation Mode Bits €1 OM[1:0]2| Zt ‘01’ / ‘10’ / ‘11’0
2t 27| 1, 2, 4 Bytes 2 Data Phase Length & 274 StHC}.

FDM mode = SCSn Signal Control 1} OM[1:0] AHZ2 H|2|St1, VDM mode Of| Al AIE L=

1Byte, 2 Bytes, 4 Bytes SPI Frame 1f S St2 2 XtA|St AHES AMEFSICH,

_ =2 o1

FDM mode & E7tm|st AS0| OFL|2IH A2 S HZRSIK| QU=Ch. ESH

o St ‘Chapter 2.4.1" &
‘Chapter 2.4.2° A A EHE 1/2/4 Bytes SPI Frame BtS ArE3dl{Of StCt. 1 2| CtE Data

=
=
Length & Zt= SPI Frame A& W5500 | @ SZt& Of7|StC}.

— o 1=
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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) BSBE (Any) RWE| OM Data 1st (Any)
Bit Order| 15| 14|13 (12(11|10| 9| & | 7|6 |54 |3 |2|1|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) 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|O0O|RW|1|O0|7|6]|5]|4|3|2|1]|0
MOSI * * * * * * * * * * * * * * * * * * * * * 0 1
N{[SO * * * * * * * *
Data Phase
Data 2nd (Any)
BitQrder| 7| 6|5 |4]|3[2]1]|0
MOSI
WSO * * * * * * * *

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

4 Bytes READ Access

Address Phase Control Phase Data Phase
(Any) BSE (Any) RWB[ OM Data 1st (Any)

Bit Order|[ 15[ 14|13 |12(11|10| 9 | 8|7 |6 | 5|43 2|1 (0|43 |2|1|0|RW[1|O|T7|6|5|4|3|2|1]0

MOSI * * * * * * * * * * * * * * * * * * * * * 0 1 1

N{[SO * * * * * * * *

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

WSO * * * * * * * * * * * * * * * * * * * * * * * *

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

Register and Memory Organization

W5500 2 1 79| Common Register Block 1t 8 71 2| Socket Register Block &, Zt
Socket 0 &€&t=l TX, RX Buffer Block 5 Zt=C}t. Zt Block 52 SPI Frame 9]
BSB[4:0] (Block Select Bits)& S3dl X Ei=IC},

Figure 20 2 BSB[4:0] A0 2} MEHZ|= Block &1, Common & Socket Register
Block 1} Socket TX/RX Buffer Block £9| A2 7}5¢t Offset Address Range(2H Q)&
HO{ZC}. 2} Socket Of &ThEl 8 7jo| TX Buffer Block 2 Z2|X o2 1 7§29 16K
Bytes TX Memory Off =Xi5t0 2t Block ©2 x£7|Z} 2KBytes ! &ChEIC}H, 8 7§2] RX
Buffer Block ¥A| E2|H2Z 1 72| 16K Bytes RX Memory O ZX{st2 2t Block
M2 X7|Zt 2KBytes | SHCHEICE,

2t Socket | TX/RX Buffer Block 2 ZEH=l 3 7|0 A0 ESE & QI 16 bits Offset
Address Range (0x0000 ~ OxFFFF) LHO|A Access Z=ICt.

16 K Bytes TX/RX Memory O CHst 714 S Access EfHH2 ‘Chapter 3.3’E & =xdlc}.
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16bit Offset Address
Valid Range

Physical

Block Select Bits 16KB RX Memory

Blocks

OXFFFF 3 Ox3FFF

11111 (Ox1F) | Socket 7 RX Buffer ex3E2C Socket 7
11110 (e 1E) OxF800- 0x3800 RX BUffer (ZKB)
X Socket 7 TX B OXF7FF
uffer Socket 6
11101 <9X1E) Socket 7 Register gxgggg 0x3000 RX Buffer (ZKB)
X|
Socket 5
11100 (Ox1C
( ) | Reserved RX Buffer (2KB)
0x2800
11011 (Ox1B) | Socket 6 RX Buffer Socket 4
Socket 7 RX Buffer | 565 RX Buffer (2KB)
11010 (Ox1A) | Socket 6 TX Buffer 0x2000
Socket 3
11001 (8x19) | Socket 6 Register ovasoo| RX Buffer (2kB
0x1000
11000 (0x18) | Reserved OXarPE Socket 2
oxt000| RX Buffer (2KB)
10111 (0x17) | Socket 5 RX Buffer groa00 PO Socket 1
10110 (@x16) | Socket 5 TX Buffer ox0500 RX Buffer (2KB)
0x0000 Socket 0
10101 (8x15) | Socket 5 Register oxoon| RX Bffer (2KB)
10100 (0x14) | Reserved
10011 (Ox13) | Socket 4 RX Buffer .
Physical
10010 (0x12
( ) | Socket 4 TX Buffer 16KB TX Memory
10001 (0x11) | Socket 4 Register 6x3FFF
OXFEFE Socket 7
01000 (0x10) | Reserved TX Buffer (2KB)
0x3800
01111 (OxOF) | Socket 3 RX Buffer SESRR Socket 6
ocsoos X Buffer (2KB)
01110 (OXxOE) | Socket 3 TX Buffer oxeoo0 Socket 5
01101 (0x@D) | Socket 3 Register oson 1% Buffer (2KB)
Socket 4
01100 (0x0C) | Reserved . TX Buffer (2KB)
Socket 1 TX Buffer |guisc . 0x2000
01011 (Ox®B) | Socket 2 RX Buffer . Socket 3
oason TX Buffer (2KB)
01010 (Ox0A) | Socket 2 TX Buffer
ox1666. Socket 2
01001 (0x09) | Socket 2 Register OXeFFF oxto00| TX Buffer (2KB)
OxOFFF
Socket 1
01000 (0x08) | R d 0x0800 0x093C
(0x08) | Reserve exorFF o-omng| TX Buffer (2kB)
00111 (@x@7) | Socket 1 RX Buffer o000 Socket 0
00110 (0x@6) | Socket 1 TX Buffer . oxco0e| 1 Bufer (2KB)
00101 (0x05) | socket 1 Register :
OXFFFF
00100 (0x04) | Reserved Reserved
2%
X
00011 (0x03) | Socket © RX Buffer Socket @ Register
0x0000
00010 (0x02) | Socket © TX Buffer
OXFFFF
00001 (0x01) | Socket @ Register Reserved
0x003A
0x0039
00000 (0x00) | Common Register Common Register
0x0000

Figure 20. Register & Memory Organization
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3.1 Common Register Block
Common Register Block 2 IP Address, MAC Address 2} Zt-2 W5500 0f] MEIXOZE AIEE|=
MEE M7%l0, BSB[4:0] g+ ‘00000°©C 2 MEHEICE, Common Register Block 2 Table 3 0| A
Mo|r|= Offset Address £ Zt= Register 52 FAEICH. 2t Register 2| ME 7|52
‘Chapter 4.1’E Ztxgle}.
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 Version1.0.9
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3.2 Socket Register Block
W5500 2 8 72| E4l Socket (Channel)& X|&3tCt. 2+ Socket 2 Socket n Register Block
(0sn<7)8 E3| M O{=ICt. Socket n Register Block 2| n g2 BSB[4:0] Of 9|3 MEHL|O,
Socket n Register Block 2 Table 4 Of|A ZHO|Z|= Offset Address & Z= Register 2
T EICH. 2+ Register O| M8 7|52 ‘Chapter 4.2’ & & =xdle}t.
Table 4. Offset Address in Socket n Register Block (0<n<7)
Offset Register Offset Register Offset 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_DPORT1) 0x0025 | (Sn_TX_WRO0)
0x0001 (SNn_TX_WRT1)
Socket n 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) I 0x0014 | Reserved I 0x0028 | (Sn_RX_RDO)
Socket n Source Port I Socket n IP TOS I 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_WRT1)
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_FRAG1)
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_DIPRT) Socket n TX Read Pointer [ OXFFFF
0x000E | (Sn_DIPR2) 0x0022 | (Sn_TX_RDO)
0x000F | (Sn_DIPR3) 0x0023 | (Sn_TX_RD1)
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3.3

Memory

W5500 2 Socket o] TX Buffer 2 AF2L|= 1 72| 16K Bytes TX Memory 2} Socket
S| RX Buffer 2 At2L|= 1 712] 16K Bytes RX Memory 7} QULC}.

16KB TX Memory = Z=7|g} 2K bytes A 8 J}j(2K X 8 = 16KB)2| Socket TX Buffer 2
SChE|CE X 7| &2hE Socket n TX Buffer (0<n<7)&= ‘Socket n TX Buffer Size Register
(Sn_TXBUF_SIZE)’ES 0|835}0] HZEs £ UCt. 8 749 Sn_TXBUF_SIZE 7} M™HE| ™
Socket 0 TX Buffer 2B 2MX o= 16KB TX Memory L{{0| MH =l Buffer 37|0t=
Stz 11, 16KB TX Memory O A& |X|s+ Socket n TX Buffer 2| Physical Address =
(At=o2) ZAEEICE [WEfA, 8 74| Sn_TXBUF_SIZE Z£3}0| 16K Bytes 2 X1}8}X|
UEE FOIBof B, XitE AL Data SALFIF LML

16KB RX Memory = S A| 16KB TX Memory 2} S st HtAloz SEtEICH, 16KB RX
Memory = X£7|Zf 2K Bytes ™ 8 Jj(2K X 8 = 16KB)9| Socket RX Buffer 2 2t&HEICE,
X7| &&=l Socket n RX Buffer (0<n<7) = ‘Socket n RX Buffer Size Register
(Sn_RXBUF_SIZE)’E 0|83l HZAgY =% OlEf 8 7H°| Sn_RXBUF_SIZE 7}
MM L™ Socket 0 RX Buffer £ 2MXH O Z 16KB RX Memory L{0O| M=l Buffer
37|22 &=z 11, 16KB RX Memory 0f A K| 2|X|3t Socket n RX Buffer ©| Physical
Address © (AtSS2) AM™EICE [M2FA, 8 7§2] Sn_RXBUF_SIZE Z£3H0| 16K Bytes &

ZIPSHR| REF FOlglof s, Eutet ZP Data =410 RLFE7L LHASHCE 16KB
TX /RX Memory &% 37|= ‘Chapter 4.2’9| Sn_TXBUF_SIZE & Sn_RXBUF_SIZE £
xoste}.

16KB TX Memory 0f | X|3t Socket n TX Buffer Block = Host 7} Ethernet & Ed}
M&£gh Data £ NZ&SH= Buffer O|Ct. Socket n TX Buffer Block 2| 16bits Offset
Address = 0x000 SE{ OxFFFF 7}X| 64Kbytes 2| Address Space(Address &7hH&
7tX|O, ‘Socket n TX Write Pointer Register (Sn_TX_WR)’, ‘Socket n TX Read Pointer
Register(Sn_TX_RD)’ Zf2 X1sl0] ALE=ICE CF, 0| 16bits Offset Address =
Figure 20 1t Z0| Ats2z2 HFE Y WHEE 7I2[7|= Address = Hete|Of
A2 EICEH Sn_TX_WR, Sn_TX_RD 0f Ci3t RjA|zt AHE ‘Chapter 4.2’ At x8lE}.

16KB RX Memory 0f £|X|3t Socket n RX Buffer Block = Ethernet & Ed{ $AlE
Data 7} X Z&E|= Buffer O|Ct. Socket n RX Buffer Block 2| 16bits Offset Address =
0x000 LE{ OxFFFF 7tX| 64Kbytes Address Space(Address &7t)E 7}X|O, ‘Socket n
RX Read Pointer Register(Sn_RX_RD)’, ‘Socket n RX Write Pointer Register(Sn_RX_WR)’
st AFEEICH. B, O] 16bits Offset Address = Figure 20 1t ZO|
SICHEl P9 LR E 72|7|= Address 2 HBHE|0] AFREICH Sn_RX_WR,
Sn_RX_RD Of LC{3t RtM|st MHE ‘Chapter 4.2’E X=X olE}.

mol-
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4

4.1

Register Descriptions

Common Registers

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

MR 2 S/W reset, ping block mode, PPPoE mode 0 At&ZICt.

7 6 5 4 3 2 1 0
RST woL PB PPPoE FARP
Bit Symbol Description
. RST S/WReset O| Bit7f ‘1’Cl AL L& register= =7|3} Z|10 reset 20
AtEo 2 clear EICE
6 Reserved | Reserved
Wake on LAN
0| bit 7} ‘1’21 ZL WOL2E=Z AH0| ECt. WOL ZEO|AM = Magic
Packet over UDP 2 #=4135}0 Magic Packet °| =:lX 2|7t HAXOZ
Q2 E|™ Interrupt Pin (INTn)O| ‘0°0| =IC}. O|IH, UDP AKX 2|2 <|sH
@l0|9| Source port number £ 7}X|= UDP AZI9| OPEN O] HIEA|
5 WOL TQsiCh (AZ1 OPEN of 28t XiMet W22  ‘Socket n Mode
Register’ £ & =xdl2t.)
Notice: W5500= WOLZ <|dll Magic Packet over UDPE X|GtLC}.
Z Magic Packet over UDP= UDP Payload0f 6 Bytes®| Synchronization
Stream (OxFFFFFFFFFFFF), Target MAC Address@| 16 Ho| HIEo =z 1M
E|0q, Password?l Z2 FUEES2 FA|ECh. W550000M ARE3t=
Magic Packet over UDP= source port Number2| X|$+0| QiC}.
Ping Block Mode
4 PR 0 : Disable Ping block
1 : Enable Ping block
0| bit 7} ‘1701 A2 Ping request 0f CHSt response £ S}X| QU=Ct.
PPPoE Mode
0 : DisablePPPoE mode
3 PPPoE 1 : EnablePPPoE mode
AFE X7 ADSL 2 AESHDAF SICHH, O] Bit £ ‘17 2 XS]
ALY,
2 Reserved
1 FARP Force ARP

2 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} ®&E MOCH7 ZHMM 22 ARP & HASH XL otCtH
Bit 2 ‘1’2 AHSI0] ALRSHCY.

0 - Reserved

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

GAR 2 default gateway address & M™% [} AL SICT.

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 & MA™&%t [ A+23tLCt.

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 £ Source Hardware address & M7™dg O] AFESIC}.

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] [0xO00F - 0x0012] [0x00]

SIPR € Source IP address & A™gt [ AFESHCE.

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(lywt)S A SICH. CHS Interrupt 7t

=2 O
HdUE Oof 28 MHwnE ZICHE B EH WRSl INTn A2E Low 2

assert StC}.

Lwr = (INTLEVEL + 1) x —— x 4 (when INTLEVEL > 0)

PLL1g3

=4l 1 Interrupt Assert wait time

123 456 7 8 9 10111213141516

PLL_CLK

| |
| |
SIR  0x0000%_0x0001 % __ 0x0003

|
| |
h 4 0x0002 |
| | | T
| | | |
| | | |
SR 0x00 XX O0x04 | X 0x00 :
| | | |
| | | |
| | b | |
S1I_IR 0x00 | ol ! 0x01 !
| | |
: a. ;:c. Lawr ;; d.
INTn | _

Figure 21. INTLEVEL Timing

Socket 0 O] M Timeout Interrupt 7} 2 SFH SO_IR(3)=10] /1 & SIRO)E 12
set T/ INTn AMSE= Low 2 EICH AESHM socket! O A Connect Interrupt 7t
HEASEM S1_IR(0) = 10| £/ 8fE SIRM)E 1 2 set =IC}.

MCU = SO_IR € clear(SO_IR = 0x00) &}11 8% SIR(0) EESH clear SHCF. & LE 9|
INTn Al 5= High 2 =ICH of7| A SO_IR O] clear | Qi X|Tt, socket1 Interrupt [fZ 0|
SIR O] Z+2 0x00 O| OFL|C}. [}EfA %! LHEO| INTn AlS= Low & |00} 3tCh. Of
I INTLEVEL register 2| 20| 0x0004 2}™ % LHEQ| INTn MS & lywr(16 PLL_CLK)

time 20| Low 2 E=IC}.

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

IR 2 Interrupt HEf Zt= 7tECH. 4 HIEQ| g2 i HIEON ‘1" 2] ™K

Qx| &t
7 6 5 4 3 2 1 0
CONFLICT | UNREACH PPPoE MP Reserved | Reserved | Reserved | Reserved

Bit Symbol Description
IP Conflict
7 CONFLICT ARP 2 A0 Source IP address 2F} Z2 IP address SE0| =

8%, 0| BitE ‘"2 2 ElC}

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

6 UNREACH
Sl 42 ‘1’2 MH™EICE Oy, UIPR U UPORTR & Read ¢4
Destination IP address 2} Destination Port & =0l gt %= QULC}.
PPPoE Connection Close

5 PPPOE PPPOE mode 0| A{ O] Bit 7} “1’Ql Z 9= PPPoE ®Z O
S2EASS LIEHHCD

Magic Packet
4 MP WOL mode Of| A] O] Bit 7} ‘1’9l AL Magic Packet £ =%t
A2 LIEFHCE

-—

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

ALY

o
~

IMR 9

Zt Interrupt Mask Bit = Interrupt register (IR)Q| Bit 2t Z'LC}. Interrupt Mask Bit 7t
“1'2 Yo

Ae ZL, IR o siE Bit 7} ‘’2 H™ UL I Interrupt 7}

IR 9| ofiE Bit 7t ‘1’2

HEZl ‘022 HA-E QUCHH,
S T2t Interrupt = 2HAMSHX| QF=Ct.

7 6 5 4 3 2 1 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 ©| 24 O£ E 2 Z{&=LCt. =, Socket Interrupt 7} EAMsI=
AL, SIR o] St Bit 7 ‘1’2 MHMEICt 0| Z+2 Sn_IR Z}0| 0x00 © 2 clear E
x| x| ECt.

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 7} 2Mst AL, gk Bit = ‘1’2
~ Sn_INT MM E|C},

0

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

Z} Socket Interrupt Mask Bit = Socket Interrupt Register (SIR)Q| Bit 2 ZfLCf.
Interrupt Mask Bit 7} ‘1’2 MAML|{JULCIH, SIR o ST Bit 7} set EUS O
Interrupt 7| 2HA4SHCH. SIMR O] ‘0’22 MAEE|0 QCHH, SIR o s Bit 7F ‘1’2
HEE|EHEte Interrupt & 2ASHA| =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 F7|& AISHCt. O] register Of|A] 1 Zf0| Z+= 2|0/= 100us 2t
ZtCt. Default timeout 2 2000 (0x07D0) =<, 200ms O|C}.

0| Zt= CONNECT, DISCON, CLOSE, SEND, SEND_MAC, SEND_KEEP command O|Z0f|
doigel SEOl A=A HESt= AlZtez AEEH, 3 Zutz IHHES0|L

Timeout O] 2HA881A| =IC}.

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

0x0019 0x001A
0xOF OxAO

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

st

Z 271 0l 3 ooz WM FS,

RCR 2 MTE S5 2ot MES

Timeout Interrupt 7t 2EMSICE,

Ex) RCR = 0x0007

0x001B
0x07

W5500 Of|A{2| Timeout £ RTR 1} RCR Z Data X|H™E0| A7t BI5E MM £
QIC}. W5500 ©| Timeout Of CHsl =4 Atm = ™, ARP retransmission timeout 1} TCP

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

MHX ARP(“RFC 826” %tZX, http://www.ietf.org/rfc.html) retransmission timeout
MHEMH, W5500 2 IP, UDP, TCP £ 0|23t EAMA| ACHEO| IP address 2 MAC
address £ 27| Q8] XSO Z ARP-request = F&BICE O[O ACHHIO| ARP-
response =AlS 7|Ct2|=0|, RTR o M 7| A|Zt =9t ARP-response 2| £=4I0|
91O ™ Timeout O] 2fM3EI11 ARP-request £ Retransmission StCt. O|QF 242 At

‘RCR + 1’2tF HHESHA ECt.

‘RCR + 1’7§2| ARP-request retransmission 0| O{Lt11, 10| C{St ARP-response 7}
SICtH, Final timeout O] &HMSEA &)1, Sn_IR(TIMEOUT) = ‘1’ =IC},

ARP-request 2| Final timeout(ARPro) /2 Ch=21t Z L.

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

TCP packet retransmission timeout 2 AIH &E M, W5500 2 TCP packet (SYN, FIN, RST,
Data packet)2 M™&3stn 10| CHSE Acknowledgment(ACK)ES RTR 1f RCR O 9fs|
A-E 7] Azt st J|Cte[A Elch ol Moo =RE ACK 7t gieH™

W5500 Datasheet Version1.0.9


http://www.ietf.org/rfc.html

6‘? IZnet

Timeout O| EtAistn O|H
tS

of 2% E TCP packet € Retransmission $tC}. O|QF Z2
A2 ‘RCR+ 170 S

=1

uh 2
‘RCR + 1°74Q] TCP packet retransmission O] O{Lt11, 10| CHSH ACK ==Al0|
OICt™, Final timeout O] 2HMSIAH T/, Sn_IR(TIMEOUT) = “1’1f SA|0| Sn_SR O]
‘SOCK_CLOSED’ 2 HHZAEICt. TCP packet retransmission 2| Final timeout(TCPyo) 4f2

HA T
Ch=ot &t

M
TCPry = (Z(RTR x2V) + ((RCR—M)x RTRMAX)> X 0.1ms

N=0

N : Retransmission count, 0s<N <M

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

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 £ ELj= X|&A|ZHS LIEFHCH 1 9 Zf2 25ms £
o[ gLy,

=

Ex) in case that PTIMER is 200,
200 * 25(ms) = 5000(ms) = 5 seconds

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

PMAGIC 2 LCP negotiation =&0{ AI2Z 4byte Magic number Q| ZtS AX™SHCY.

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 ©| PPPoE 1tH 0| A =I5t PPPoE Server | Hardware address £ A& StC}.

= 2o

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 1tHO| A = £35S+ PPPOE Server ©| Session ID £ A SICt.

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] [OXxFFFF]

W5500 ©| PPPoE 1t 0| A Maximum Receive unit £ A7 SHCt.

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 E|0] QUX| Q2 Destination port number 2 UDP Data H™

AEZ AL W5500 2 ICMP(Destination port unreachable) packet £ £=I3tCt.

Eg=k
o=

0| 42 IR(UNREACH) = “1°0| E|11, £=4l=l ICMP packet 2| Destinaton IP address 2}

Unreachable port number = 2tZt UIPR 2} UPORTR & Eoff & %= QULC}.

T

Ex) In case of “192.168.0.11”

0x0028 0x0029 0x002A

0x002B
192 (0xCO) 168 (0xA8) 0 (0x00)

11 (OxOE)

Ex) In case of “Ox1234”

0x002C 002D

18 (0x12) 52(0x34)
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PHYCFGR (W5500 PHY Configuration Register) [R/W] [0x002E] [Ob10111XXX]
PHYCFGR £ 0|&3}0] PHY Operation Mode @} PHY Reset & A7 5! PHY 2| Duplex,

Speed, Link 2| #EHfE =0l & £ RUCt.
Bit Symbol Description
Reset [R/W]
7 RST 0| Bit7} '0'2 MM™E™ W5500 L{E PHY(Internal PHY)Z]

Reset & £=aliSHC}

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 Lt PMODE[2:0] PINs =
6 OPMD 0|8st0f 4A™oICE  System Reset Al, PHY &= H/W PINs
PMODE[2:0]0ff 2|8{f Operation Mode 7t MAH™E|Lt, O] bit 2Qf
OPMDC[2:0] bits € 0]83%l r{MdHE= = QIC}. OPMDC[2:0]12
O|2st0At & AL HIEA| 0] Bit £ 1 2 AHst & PHYCFGR 9
RST bit & ‘0’22 AM™St0 PHY £ Reset StC}.

Operation Mode Configuration Bit[R/W]

PHY | H|EQ|3 ZEE HHst= Bit 2 XpAE |82 ofzff<f

#E ZxoHht
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 L}EfL}+= register O|0, Value 2 0x04 & Zt=C}.
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4.2

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

7

Sn_MR £ Socket n 2| option O|L} protocol type S

6

Socket Registers

5

4

M
= X

MULT1/
MFEN

BCASTB

ND / MC
/MMB

UCASTB
MIP6B

P3

P2

P1

PO

Bit

Symbol

Description

MULT1/
MFEN

Multicasting in UDP mode
0 : disable Multicasting
1 : enable Multicasting
0| Bit = UDP(P[3:0]=‘0010") ZAL0|2t S ZSICt. Multicasting =
A2 3817| {8 OPEN command O|F 0| Socket n destination IP 2} port

register 0 2tZt multicast group address @} port number £ write $tC}.

MAC Filter Enable in MACRAW mode
0 : disable MAC Filtering
1 : enable MAC Filtering
t = MACRAW(P[3:0]=0100")¥ Z<RO|Zt |=SiCt 1’2 4
42, W5500 2 Broadcasting packet O|L} XfAIO|AH ML EZ|= Packet
=AMSHA E=ICH ‘0’2 MA™E ALY, W5500 £ Ethernet 49|
AMSEA| EICt. Hybrid TCP/IP stack 2 733X 3h=
UAAZ|7] €8 O] Bit & ‘0’2 MM

bl

q

I":'O

F

rn mjo

Ha

Packet 2 =
Host O] =4l

Azt

ox
4o

Overhead &

=
njo

BCASTB

Broadcast Blocking in MACRAW and UDP mode

0 : disable Broadcast Blocking

1 : enable Broadcast Blocking

UDP Mode(P[3:0]=‘0010’) ZA20j Broadcast Packet & Blocking &}7|2|s}
0| Bit= ‘1’2 ML},
, MACRAW mode(P[3:0]=°0100")Q ZH<2
AMSEX| Q7] Q8l O] Bit= ‘1’2 MFTIC}.

EEol_l-

O & Broadcast packet &

—_
A
e

ND/MC/
MMB

Use No Delayed ACK
0 : Disable No Delayed ACK option
1 : Enable No Delayed ACK option,
0| 7|52 TCPo| FLo2 HEH (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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FoF O| Bit 7} ‘1’2 set E|{ULCIH peer 2L E|{ DATA packet & £=4Alsl
IS ZHI2 ACK packet O] == Z{o|C}. BFQF O] Bit 7} ‘0’0|2tH
ACK packet 2 L& timeout H|7HL|E 0| 2t ™S =ICH

M

Multicast

0 : using IGMP version 2

1 : using IGMP version 1
0| Bit = MULTI Bit 7} enable AEjO|® UDP 2EQ I S5 8 (P3-PO:
‘0010’) =7} 9 2 multicast = IGMP message 0f Join/Leave/Report 2}

Z2 version number £ Multicast group © 2 HEHLC}.

Multicast Blocking in MACRAW mode
0 : disable Multicast Blocking
1 : enable Multicast Blocking
0| Bit = “1"Y O Multicast MAC 2| Packet °| #=4I2 Blocking S},
MACRAW 2 EQ AL0Tt S5 (P[3:0]= ‘0100’)

UNICAST Blocking in UDP mode
0 : disable Unicast Blocking
1 : enable Unicast Blocking
UDP Mode(P[3:0]=‘0010")O| HA{ Multicating(Sn_MR[7]="1")7| & Al

A2 Unicast Packet & Blocking 5}7| 2|8}l O] Bit £ ‘1’2 A HStLC}.

4 UCASTB
MIP6B
IPv6 packet Blocking in MACRAW mode
0 : disable IPv6 Blocking
1 : enable IPvé6 Blocking
0| Bit= ‘1’ ff IPv6 Packet O £=4IZ2 Blocking 5}0H, MACRAW 2 E
Y H200t g5 (P[3:0]=0100")
Protocol
3 P3 R N
ol e Socket ©| TCP, UDP Q| protocol S A7 SHCt.
P3 P2 P1 PO Meaning
2 P2 0 0 0 0 Closed
0 0 0 1 TCP
1 P1 0 0 1 0 uDP
0 1 0 0 MACRAW
0 PO

* SO_MR_MACRAW = Socket 0 Of|2F & == QULC}.
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Sn_CR (Socket n Command Register) [R/W] [0x0001] [0x00]

Sn_CR 2 OPEN, CLOSE, CONNECT, LISTEN, SEND, RECV 2 Zt2 Socket n ©°
Command & M7AESH=0 Ar23%tCE W5500 0] Command & QIAISIH Sn_CR S
At=2=Z cleardtC}. Sn_CRO| 0x00 2. 2 clear &} HEIE, sHE Command 2 O &S|
HE| & & %= QJUCE Sn_CR Q| Command H2|7} K2 LR} =X|= Sn_IRO|L} Sn_SRS
2tolIstH ElCt.

10

Value Symbol Description

Socketn2 =7|3} E|10 ‘Sn_MRP[3:0]’2 MEHS} protocol Of [t}
open =ICt. Sn_MR Of }Z2 Sn_SR & CtS1t ZLC}.

Sn_MR (P[3:0]) Sn_SR
Sn_MR_CLOSE  (“0000")
0x01 OPEN
Sn_MR_TCP (‘0001’) SOCK_INIT (0x13)
Sn_MR_UDP  (“0010) SOCK_UDP (0x22)
SO_MR_MACRAW  (“0100’) SOCK_MACRAW (0x42)

LISTEN & TCP mode (Sn_MR P[3:0]= Sn_MR_TCP)0j| M2t S & S|C}
0] REO||A, Socket n 2 ‘TCP CLIENT’2£E| connection-request
(SYN packet)E 7|Ct2|= TCPserver 2 M™EICt 0] A2 Sn_SR9|
Ef= SOCK_INIT O A| SOCK_LISTEN S 2 H}®LCt.
0x02 LISTEN Client 9| connection-request 7} H&3XOZ established Z|H
Sn_SR 9| AMEj+= SOCK_LISTEN Of|A SOCK_ESTABLISHED Z BEist1
Sn_IR(0)2 ‘1’2 EICt. HIHO| connection failure (SYN/ACK
packet MZ& AIf)o] AL Sn_IRB)E ‘1’E2 set &1 Sn_SR 9|
& Ej= SOCK_CLOSED 2 HHSHC}.

CONNECT &= TCP mode(Sn_MR  P[3:0]=Sn_MR_TCP)Oj| A{ 2t
©538)1 Socket n O] ‘TCP CLIENT’Z2 SXt&t AL AREICt.
CONNECT = Sn_DIPR 2} Sn_DPORT Z M=l ‘TCP SERVER’Oj|A|

—

Connect-request(SYN packet)£ M™&SICH. Connect-request 7t
MEMS AL(SYN/ACK packet & £=AlIES 42), Sn_IR(0)=“1"Z
E|2 Sn_SR 2 SOCK_ESTABLISHED 2 i Z=IC}.

0x04 CONNECT

Connect-request 7} HIi3HZ AL+ CHSob 20| 3 7HX|7F

=
o =

Cf.
AX

- ARP-process £ £E53d| Destination hardware address
250 ARPro 7 /Ml (Sn_IR(3)="1")3t &%
- SYN/ACK packet & =4l 2510 TCPo 7| 2 (Sn_IR(3)= ‘1’)st

—

o
=B

o
#e.

- SYN/ACK packet L4l RST packet & =AM

L— AN

mjo
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9|9} Z+S A2 Sn_ SRS SOCK_CLOSED AtE§E HFHC.

DISCON & TCP mode & [Tt Q& 3}C}.
W5500 2 ‘TCP SERVER’Q} ‘TCP CLIENT’O] A& gio|, H&ZQl

AtCHEO| A4l  Disconnect-request(FIN packet)E 7T &3SFHLE(Active

mjo

close), AtCEto 2 2 E Disconnect-request(FIN packet)S +=4I34
[} (Passive close), W5500 2 FIN packet & T &SHCH (Disconnect-
process)

Disconnect-request 7} MZUCIH(FIN/ACK packet & =AM

mjo

0x08 DISCON A2), Sn_SR 2 SOCK_CLOSED Z HZAEZ=ICt. 12{L} Disconnect-
request 7} AI{IMUCIH, TCPro 7} A (Sn_IR(3)= “1’)S}1 Sn_SR &
SOCK_CLOSED 2 HZAEIC}.
cf> DISCON LCHAl CLOSE & At8% 4%, Disconnect-process
(disconnect-request ) 10|, TtX] Sn_SR 2 SOCK_CLOSED =
HZAEICH O2|0 EAl & MOjgto 22 E RST packet 2 $£=AlE
A2, £x7 Sn_SR 2 SOCK_CLOSED 2 HZAE=IC}.

0x10 GSe Socket n & close StLC}.
O| I} Sn_SR-E SOCK_CLOSED 2 HHZEIC},
SEND = Socket n TX Buffer Block 0 MZEE|0] Q= Data £
H&stei= 27|23 TSt

0x20 SEND AIMI3H Atab2 ‘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)’E %1135}z,
SEND_MAC 2 UDP mode & [0t L F S|},
7|2 5ZX2 SEND 2 ZICt SEND = X=9Z ARP-process & E3f

0x21 SEND_MAC Destination hardware address £ H2 = Data € T&ste HHH,
SEND_MAC £ Host 7} A4™3%t Sn_DHAR & Destination hardware
address 2 &}0] Data & ™ &THCt.
SEND_KEEP 2 TCP mode & 3t Q5 S}Ct.

022 SEND, KEEP Keep alive packet & &AI5t0 connection O] S & 5HX| =HOISICE,
QroF AFCHHEIO| O O|& 2%0| QO0{A connection O] KZEIX|
U2 AL connection 8 = F 3L}, Timeout Interrupt 7| EHAH ST}
RECV = ‘RX read pointer register (Sn_RX_RD)’E O|&3l| M Socket
n RX Buffer Of A% =l %=Xl Data ©| Read £ 2t=StC}.

0x40 RECV ALM|BE Atab2 ‘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 %t135}z}.
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Sn_IR (Socket n Interrupt Register) [RCW1] [0x0002] [0x00]

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

timeout) type 1t Z2 HEE K| &StCt. Interrupt 71 24150 Sn_IMR 2| 8l|E Mask
Bit 7t ‘1’2 AL Sn_IR 9| Interrupt Bit = ‘1’2 E=ICt. Sn_IR Bit £ clear 3}7]|
QleiAL, S Bit Off CHA| 1" write SHOF SHL}.

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
SEND OK Interrupt, SEND command O] 2t=2 &|H 2iAsIC}
Sn_IR(TIMEOUT) Interrupt
3 TIMEOUT
TIMEOUT Interrupt, ARPrg &2 TCPyo 7| HHAlist A4 HHAiSICE,
Sn_IR(RECYV) Interrupt
2 RECV

Receive Interrupt, peer 2 £ E{ Data packet 0| =4 &l AL SHASIHC,
Sn_IR(DISCON) Interrupt

1 DISCON Disconnect Interrupt, peer 2 X£E FIN packet O|L} FIN/ACK
packet & 1ot Ff ZAotHCt.

Sn_IR(CON) Interrupt

0 CON Connect Interrupt, peer 2} AHZ0| MBI L0 Socket status 7}
established 2 HFE! [ 1 1 ZAISICE,
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Sn_SR (Socket n Status Register) [R] [0x0003] [0x00]

Sn_SR £ Socket n 2| Socket AMEfE AZ{=C}. Socket status = Sn_CR 9|

Command L}, packet &40 HAE 5= UCH.

Value Symbol Description

0x00 SOCK_CLOSED Socket n Q| resource 7} release &l AFE}.
DISCON, CLOSE command 7} =@ Z|HL} ARPro, TCPro 7}
Lddd=s 4% O™ Zrof 2tAZH0] O HEf= HotCt.

0x13 SOCK_INIT Socket n 0] TCP mode £ open =l AHEf.
‘Sn_MR P[3:0]= Sn_MR_TCP’0|1> OPEN command &
ArE3ME M, Sn_SR 2| AtEj= SOCK_INIT © 2 HSIC},

LISTEN 2} CONNECT command & AtE2% 4= QULC}.
0x14 SOCK_LISTEN Socket n O] TCP server mode £ Z26tH, ‘TCP CLIENT’
EEE connection-request(SYN packet)E 7|CI2|= AFEH.
LISTEN command & Al2%tH O AMEHZ BISHC}.
SOCK_LISTEN AEfO|A] ‘TCP CLIENT’?Q| Connect-request
(SYN packet)2 MaXoz HMzZ|HES AL Sn_SR MEj=
SOCK_ESTABLISHED = 31, AlmjiE AL TCPp 7t
2F A (Sn_IR(TIME OUT)=‘1")5} 0 SOCK_CLOSED 2 H3tCt,

0x17 | SOCK_ESTABLISHED | TCP Q1Z0| A ZI=l AEf.

‘TCP SERVER’7} SOCK_LISTEN AFEfO||A] ‘TCP CLIENT’2| SYN
packet MZ|E MH3MES HRLt ‘TCP CLIENT’S| CONNECT
command 7t 43S AL, Sn_SR 2 SOCK_ESTABLISHED &2
#HSICE O] AEHO|A SEND 2} RECV command £ %350

DATA packet 2 &A1 £ Q)

Q
N
T|_

-

0x1C | SOCK_CLOSE_WAIT Peer ZEE disconnect-request(FIN packet)E ==Alst
AME. TCP connection O| 2tA 3| disconnect = Z40| Of4l
half-close 2fEjO|2 Z DATA packet &==410| 7}=S}LCt. TCP
connection 2 2tFG| disconnect 17| 2|5 AM = DISCON
command & £=W|OF SHCF. BFX|EH Eb=3| Socket &

close gt 4% CLOSE command & £=gistCt.

0x22 SOCK_UDP Socket n 0] UDP mode £ Open = AFE].

‘Sn_MR P[3:0]=Sn_MR_UDP’ 9l AE[O|A{ OPEN command O]
Tl AS [ Sn_SR 2 SOCK_UDP #tEfZ HFRICH. TCP
mode Socket 1} EF2| connection-process §10| DATA

packet & Ha4lgr 4 Lt
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0x42

SOCK_MACRAW

Socket 0 7| MACRAW mode Z Open =l AFE].

‘SO_MR P[3:0]=SO_MR_MACRAW’0| 11 OPEN command O| ==&
2 I O] Ejz HiRCt

UDP mode Socket X{& connection-process Si0| &I MAC

packet (Ethernet frame)& &4AT 5= QUL

Otz o] Socket status = Sn_SR Q| FO| IHOA EtE L= Temporary Status SO0|C}.

Value

Symbol

Description

0x15

SOCK_SYNSENT

‘TCP CLIENT’ 7} ‘TCPSERVER’Oj| 4| Connect-request (SYN
packet)S &0 HEL.
CONNECT command O] 9|8 Sn_SR ©°| AEfZ}
SOCK_INIT Of| A{ SOCK_ESTABLISEHD 2 H}E 0§ L}E}LFCE.
0] AEHOIA  ‘TCP SERVER’ZEE|{ Connect-accept
(SYN/ACK packet)E £AZ AL, Sn_SR 9| ME=
A= 92 SOCK_ESTABLISHED AtEj2 HFRICE. SFX|2F ‘TCP
SERVER’ 2 £ H TCPro 7t HFAI ST SWIN
(Sn_IR(TIMEOUT)=‘1") SYN/ACK packet & =4IStX| £2¢
H20|= SOCK_CLOSED AtEfZ HfRICE.

0x16

SOCK_SYNRECV

‘TCP SERVER’Z} ‘TCP CLIENT’E2EE connect-request
(SYN packet)E £=4ISH AMEY.

O] &EHOA W5500 O| connect-request Off CHH SEICZ
connect-accept (SYN/ACK packet)S ‘TCP CLIENT’Of A
45

Moz HME}ME WM Xts2Z SOCK_ESTABLISHED =
HFRHCE SEX|2F M&50| AofiE O Timeout Interrupt 7t
2EASE 0 (Sn_IR(TIME OUT)=‘1") SOCK_CLOSED Z H}#ICt.

0x18

SOCK_FIN_WAIT

Ox1A

SOCK_CLOSING

0X1B

SOCK_TIME_WAIT

Socket n O] Closing &|= AtEj2A{, Active close L} Passive
close I AL 2| Disconnect-process Of| A{ L}E}L}= ALEH.
Disconnect-process 1tH0| MH3XHo=ZE LFL|AHLY,
Timeout Interrupt 7} ZHMSIH  (Sn_IR(TIMEOUT)=‘1")
SOCK_ CLOSED AE 2 HHBICE.

0X1D

SOCK_LAST_ACK

Passive Closing ©1 22 W5500 O] =3t FIN packet 9|
FIN/ACK packet & 7|Ct2|= AVE].

Timeout Interrupt 7} ZHMSIH  (Sn_IR(TIMEOUT)=‘1")
SOCK_ CLOSED AtE{j 2 HHSIC}
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Sn_PORT (Socket n Source Port Register) [R/W] [0x0004-0x0005] [0x0000]

Sn_PORT = Source Port Number £ A75IC} Socket n & TCP L} UDP mode 2
Ateg Mot S &5tH, 1 2 mode &= FA|ZICE OPEN command O|F Q| BEEA|

2°golioF otrt.

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 &£ Socket n 2| Destination hardware address £ A7 SHCE. UDP Of A
SEND_MAC command £ At2& 4% Socket n 2| Destination hardware address £
AHESICH EESE TCP, UDP mode Off A Sn_DHAR £ CONNECT Lf SEND command Of
O|5t ARP-process & E3d 2/ 5%t Destination hardware address 2 A7 =ICt. Host =
CONNECT L} SEND command A& O|& Sn_DHAR & 3| Destination hardware

address & & 4= QILC}.

Ex) In case of Socket 0 Destination Hardware address = 08.0C.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™StCt Sn_DIPR 2 TCP, UDP

mode O|AMBF S & St1, MACRAW mode O|AM = BA|EICt. TCP mode OA{, ‘TCP
CLIENT'Z Siig 42 H&517] 2t ‘TCP SERVER’Q| IP address 2 A™stn,
CONNECT command O|FM 0| AXSICt. ‘TCP SERVER’Z S Atgt AL ‘TCP CLIENT’ 2}
H& MIZ 0|5 LHEXEOERE ‘TCP CLIENT’Q| IP address = MZMEICE. UDP
mode O A=, Sn_DIPR & UDP L} IP Data packet F=£0| Ar2%E Destination IP
address & SEND Lt SEND_MAC command O|F 0| M7 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 9| Destination port number & A7 3ICt. Sn_DIPR 2 TCP, UDP
mode O| A{BF @ F35t10, 1 2|2 mode 0= FA|=ICE.

TCP mode Of|A{, ‘TCP CLIENT'Z SZtgt A H=617| @3t “TCP SERVER’Q| Listen
port number 2 A3l 10, CONNECT command O|F 0| MXSICE. UDP mode Of A
Sn_DPORT = UDP Data packet M&0| AF2E Port number 2, SEND L} SEND_MAC

command O|F0f A ST}

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_MSSR2 TCP 9| MSS (Maximum Segment Size)0| A L1, TCP 7} Passive 2 E 0| A

s E O Sn_MSSR 2 M HEICt,

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 & A7 SICt.
Sn_TOS = OPEN command O|7O0f A7Z3|0f SHC}.

REM|BE AFSEE http://www.iana.org/assignments/ip-parameters £ ZtX Hf2tC},

Sn_TTL (Socket n TTL Register) [R/W] [0x0016] [0x80]
Sn_TTL 2 IP layer 0| A| IP header | TTL (Time to live) field & A7™&StCt Sn_TTL 2
OPEN command O|0f A M3d|OF SHC}.

XEMIBE Atgh2 http://www.iana.org/assignments/ip-parameters £ #£tX Hf2tC}

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

Sn_RXBUF_SIZE = Socket n RX Buffer Block size & A7d5IC}. Socket n RX Buffer
Block 2 0,1,2,4,8,16 Kbytes 37|22 AT = A2, 0| 29| S AIEY 42
LEAE UOTICE Reset 20| X7|4HSZ2 2Kbytes 2| ZfS Zt=Ct. Sn_RXBUF_SIZE
O] £3t2 16K bytes £ =12 = 9O 16K bytes & X145t 0|ZF2| Socket 2
HYHQl Data =410 &7+53tCt.

8 72| Sn_RXBUF_SIZE 7} MHE|H 1O MHIJ|AHE Socket 0 HE {4X¥o=z
16KB RX Memory L0 RX Buffer Block O] AI5 ZE=ICt. &&=l Socket n RX Buffer
Block 2 O7|AM AMA™st 37|t AH2QI0| 0x0000 £HE  OxFFFF  77HX|

it
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64KbytesAddress &7t

S 2= 16bits Offset Address 2 H2=ICt (Sn_RX_RD 2}
Sn_RX_WR Register %=x)

Value (dec) 0 1 2 4

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

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 & A73ICt. Socket n TX Buffer
Block 2 0,1,2,4,8,16Kbytes 7|2 AT £ QOM, 0] 219 S AIEY 42

T M
QEES UOZIC} Reset S0 X7|Zt2 2 2Kbyte Q| 2+ Zt=C}. Sn_TXBUF_SIZE
O £3H2 16K bytes & =1tz 4~ QIOM, 16K Bytes £ 1ot 0|F 9| Socket 2
HYXQl Data M&E0| £7HsBHCt.
8 7§2| Sn_TXBUF_SIZE 7} MA e 1 MXM37|0H2 Socket 0 £E =ACf2
16KB TX Memory L{0j TX Buffer Block O] & &t=ICt. &&=l Socket n TX Buffer

Block 2 07| MH™EsH A7|2F A2t¢I0| 0x0000 HE{ OxFFFF 77}X| 64Kbytes

Address Z37t2 7tX|= 16bits Offset Address 2 T2 =ICH (Sn_TX_WR 2}
Sn_TX_RD Register %t=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_TX_FSR 2 Socket n TX Buffer Block 2| Free size & &{F0H, X7|4

=

Sn_TXBUF_SIZE @} Z'Ct. HOST = Sn_TX_FSR ELC} § & Data £ Socket n TX buffer
of MZehAE O EICh SfLISHR, OFF H&0| YEE X %2 Data

1 L-O

= overwrite
s H2|7| Wj=ZO|Ct. 2fA, Data ™& FO| BHEA[ Sn_TX_FSR g

= =
UECH &AL ZEE Data size & 8 Socket n TX Buffer O] A% St & Sn_CR 9|

SEND L} SEND_MAC command £ O|&23}0 Data £ M&SHCE BEQF XM&TH Data

AZ|7} Sn_TX_FSR HEC} & Z<2, Data £
H&|of Bt

Z|Of Sn_TX_FSR A7|TtF LIFO{A
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Sn_MR 2| P[3:0]7} TCP mode(‘0001’)7} OFH ZA<L, Sn_TX_FSR £ ‘Socket n TX
Write Pointer Register(Sn_TX_WR)’ 1} ‘Socket n TX Read Pointer Register(Sn TX_RD)’
19| XIO|2 Xtz AA=EICE 2|20 TCPmode 1 A20|=, Sn_TX_FSR 2 ‘Socket n
TX Write Pointer Register(Sn_TX_WR)’D1} TCP 2 HZE=l ACjeto] A 2=t
Data Q| Pointer X}O|2 X}= A AHEICE.

-

Ex) In case of 2048(0x0800) in SO_TX_FSR,

0x0020 0x0021

0x08 0x00
1) MO|= ZEE #SHE Of YX|AHE 16 HIEOILH. F, SA|0 MRS
gis & 87| ME0, o HIOEHX 2 0 L+0fM 8= 52 0| g0 #HE=
= UGt

Sn_TX_RD (Socket n TX Read Pointer Register) [R] [0x0022-0x0023] [0x0000]
Sn_TX_RD = Sn_CR 2| OPEN command 0f o|slf &=7|3}t=ICt. T, Sn_MR 2| P[3:0]7}
TCP mode(‘0001°)Q! Z%, TCP HZO| AFE[= EAOAM =7|gto] X &7 &t
0| Zt2 Sn_CR 2| SEND command Q|8 Atz=oS=Z Z=7}=ICE Sn_CR 2| SEND
command = Socket n TX Buffer 0f Sn_TX_RD EE{ Sn_TX_WR 7}X| X%& =l Data &
155130 Sn_TX_RD £ Sn_TX_WR 1} Z2 Z}C 2 Xts2 =2 FItA|7A &=L}, Trek
St Zr0| 16bit Offset Address 2| Z|CH Zr OxFFFF £ Z1}(0x10000 O|At
Carry bit(17™ bit)7} &tMst AL 1 Carry bit = FA|E|1, 3} 16bits
=

S™EC

57t

f

Sn_TX_WR (Socket n TX Write Pointer Register) [R/W] [0x0024-0x0025] [0x0000]
Sn_TX_WR = Sn_CR 2| OPEN command Of Q|sf Zx7|3}=ICt. & Sn_MR Q| P[3:0]7}
TCP mode(‘0001°)2l B2, TCP HZO0| A &= THAOIM =7|gt0] X 27 ECt.
Jdg|a, O] #t2 Data & T&ESH7| fIdh Chaol EAeP Z0| AL A

Z0{0f siCt. A HMZ, Host = T &S Data £ K& A|ZF Address Q1 O] Zr&
Ql=r}. & HMZ, Host = 0| Z}S A|Ef Address 2 &}0] Data & Socket n TX
Buffer Of MZ&otCh A HRZE, O|FQ

Sn_TX_WR Z!0| Buffer O X 7%tst Data 9|
AT, Bk Sn_TX_WR Z}O| 16 Bits Offset
Address ©| X|C{ Zt OxFFFF & 0x10000 O|A+2l ZAL)38H0] Carry bit(17™ bit)7}
HHMSE AL 1 Carry bit = BA|StD 19 16bits ZfO =2 ZASHOF THCY.

[m]

0to 2, Sn_CR 2| SEND/SEND_MAC command £ =&s}0] Buffer 0f A&

_—

Byte Size S 250 Sn_TX_WR

B
ru|o

I m
_u
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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 & &U2{FO,

—

Sn_RXBUF_SIZE £ Z=1t& #= QIC}. 2|1, O] Zf2 ‘Socket n RX Write Pointer

Register(Sn_RX_WR)’2} ‘Socket n RX Read Pointer Register(Sn_RX_RD)’ 7t2| X}O|
U= ALHECE
Ex) In case of 2048(0x0800) in SO_RX_RSR,
0x0026 0x0027
0x08 0x00
&) MOz HEE HUSH= 0| BX|AHE 16 H{EO|CH =, SA|0| MEE
A2 = 7| W20, o HIO|EX 2 || LE=0{M 2i= St O] 4to] HAEE
&= ALt
kA, ©A 16-bit 2X|AH ZhE2 28 Ol 0 &2 20| L= I 1

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

Sn_RX_RD = Sn_CR 2| OPEN command O 9|8} Zx7|3} =IC}.
FAloh Data & HO{7t7| fId Cha2l EAtet ZO| 1AL ALl E[0fof

°
N
r|o I

SICH A HR| 2, Host = £=4I3t Data | A|ZFAddress 91 O] Zf2 %‘tlif = BHWZ,

Host = O| A|Zt Address HE{ Data & &l=Ct. M| HRE{Z, Host = Sn_RX_RD 4=
9l2 Data 2| Byte Size 2 C{3t 3t02 WA ZCh 0o} AIHWH IO HAE

Sn_RX_RD ZrO| 16 Bits Offset Address 2| Z|CHj £ OxFFFF £ Z=1}(0x10000 O|At<

A)80 Carry bit(17% bit)7} ghdst AL, 1 Carry bit = FA|StD 82| 16bits
w22 A OF otCt. DX 2, Host = AME ¢S HESHZ| 23l Sn_CR 2

RECV command £ &li5tCt.

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 0f 2|3 %7|%} EIC}.
0| 7t2 Data =Al0| o8 A= ZJ}stCh. DHOF =748t ZH0| 16bit Offset

HA T =
Address ©| %|C Z OxFFFF 2 *1}0x10000 O|AtQ Z2)8}0d Carry bit(17t bit)7}

SEMISE 42 T Carry bit = SA|E| T 39| 16bits 2O AHE A EIC}

20O OT)H

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 Q| Interrupt £ HA3ICt. Sn_IMR Q| Interrupt

Mask Bit &2 Sn_IR Q| Interrupt Bit S1 2t2t 2 =ICH. ¥92|9| Socket Interrupt 7}
F2 Sn_IMR o] O Bit 7} ‘1’2 MAEEN /US ZA2 Sn_IR 2| C{E Bit 7t ‘1’2
ICt. Sn_IMR 2 Sn_IR o] &9 Bit 7| 2& ‘“1°Y [f SIR(n) = ‘1°0| ElC}. OfLy
SIMR(n) = “1’0| 2} Host 0 Interrupt 7} A (‘/INT’ signal low assert)StL})

=13
245
M
=g

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 O A IP header 2| Fragment field & M7 stC}
Ex) Sn_FRAGO = 0x0000 (Don’t Fragment)
0x002D 0x002E
0x00 0x00
Sn_KPALVTR (Socket n Keep Alive Time Register) [R/W] [0x002F] [0x00]
1 byte register 2 Socket n 2| KEEP ALIVE(KA) packet o] ®& Time & &Y BHCE TCP

mode Bt @& 5IH, O 2| mode =
KA packet 2 Sn_SR 0| SOCK_ESTABLISHED = HO|&|1
S40|LE =4l 0|2 T&O0| 7tSOtCh. Sn_KPAVIR > 0 &

period 7} X|LtAH &M W5500 2 LE ™ O Z(automatically) KA packet & F &350
TCP connection & Check 3tCHAuto-Keep-Alive-process). Sn_KPALVTR = 0 & HAL =
Auto-Keep-Alive-process = S2Zt6HA| O, Host ©] SEND_KEEP command Of 2|d}
KA packet O] M&ah &=

o= T
Manual-Keep-Alive-process &=

D AIEIC}. B9l 5 sec O|Ct.
ot O|&to| Data packet

4%, 438& Time-

Q! Ct(Manual-Keep-Alive-process).
Sn_KPALVTR > 0 & AL B A|E=IC}.
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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 -0.5to 4.6 \Y
ViN DC input voltage -0.5to0 6 \'
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
Voo Supply voltage Apply VDD, AVDD 2.97 3.3 3.63 \"
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
V1. 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] 62 77 112 Kohm
Rep Pull-down Resistor RSVD(Pin 23, Pin 38 ~ 48 85 174 Kohm
Pin 42)
VoL Low level output IOL = 8maA, 0.4 \"
voltage All outputs except XO
Vou High level output IOH = 8mA, 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

AR ..
RSTn _\_/ |
: . T " N
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 59.12uwW
Load Capacitance 18pF
Aging (at 257C) +3ppm / year Max
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5.5.4  SPI Timing

Vi | —
SCsn Vi _\ /_\—
j Tess : 3 Tesn j
SCLK " e
. Tos. Tou | % % i
Vin —\/ —
3 Tov Mif Tenz ;‘

Vou ---15-5--- - i 3 3

MISO v, =ik D

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+ TX+
e 3§ L] ™ 3)[¢ L
Ter —— 3 2 || CMT TcT 3[E =
11 11 CNT
RD+ l | 3 c RX+ RD+ ; c l , RX+
== 3”_ CMT RCT ‘ - .
RD- er : RX RD- —i ’—/m—Rx-
RCT —————— 1 5. CMT
Asymmetric Transformer Symmetric Transformer
Figure 24. Transformer Type
5.5.6 MDIX

W5500 2 Auto-MDIX & X|SIX| =Lt

ST

[t2tA{, Router EE= Network Switch(51E)2t A= AL straight-through cable £
AHE3tL, PC, Workstation, &2 £ CHE W5500 2 AF AASs Z20&= HHEA

Crossover cable & AFE3HCY
&t Auto-MDIX & X| @5t Q)

AZSt= ZR0= 0o cabl

—

SRR tF2 71717k of 7IsS A|-FTChHet
=2

@
mjo rir
>
ol
Ot
e
H1
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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 (Tsin) 150 °C
- Temperature Max (TSmax) 200 °C
- Time (tSmin tO tSmax) 60-120 seconds

Time maintained above:

- Temperature (TL) 217 °C

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

P >« —
T Jrommes rommmes eammmesommm e s - il Critical Zone
T toTp
ﬂ Ramp-up
@ L[ —————— ;
o i
=
vl
[}
-
Qo
o
£
K P ————
Preheat
t 25°C to Peak

Time —>

IPC020c-5-1

Figure 25. IR Reflow Temperature
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7

Package Descriptions

7.000.1
9.00+0.20

1.15) (1.43)
' 8-R0.15
48
| HAHHAHA dH AR N\
19) t/‘ A\ =
= o /H‘ ~ e =
7 ] .;w"zc Dptl05) -E——g——l =
[ —— - + | Vi o —
o — o Dl e |
8 2 —— ! = e
0 B S P == R R | == I g L
= =1 o =] 3
o - o (2401.5040p 0. 1Max) F= & ©
o — = o~
| 7 A\ | ' o e R
| 1, ! _/ ! 1 .
:l:\“ S | V/—EIEI-—— ] 5‘*{'-5
EEEEGEEEEL |
|
7.00k0.10 (4-C0.50) 04270073
9,00k0.20
o 6.90+0.,1
Y A
| N T | / [c] Seating Plane
= T [
| B 2 L'____zi:___A
) - |— .
_,\'frx": ~|0.08|C
:{'E)_a.usmmx|
7.000,10
9.0040.20
1
0.05 .
o
2 0" Mminy e
cw || O S
8 o9 v
x| 3 R ————— & Z
23 - " S 2 Note
g| = +T1! 7 : . .
- 8 0.02MIN bl & g 1. These dimensions do not include mold
e o i & :
' i v protrusion.
i Z : e 2. () is reference.
o 280015 3.[ ]is ass’y out quality.
7 | 1,00 REF
28| 4, UNIT: mm
‘ Detail "A"
Scali 5:1

Figure 26. Package Dimensions
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Document History Information

Version

Ver. 1.0

Date

1AUG2013

Descriptions

Initial Release

Ver.

1

.0.1

13SEP2013

Corrected typing error (P. 28)

Ver.

14NOV2013

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

2. Corrected typing error :

from 0x02 to 0x42 value of SOCK_MACRAW at 4.2 Socket
Registers(P.50)

Ver.

.0.3

29MAY2014

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

Ver.

.0.4

13JUN2014

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

Ver.

.0.5

10NOV2014

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
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)

Ver.

.0.6

30DEC2014

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

Ver.

.0.7

23FEB2016

1. Corrected I,y 7 (Interrupt Assert Wait Time) Function (P.34)

2. Notice PLL.y is 150MHz (P.34)

Ver.

.0.8

19MAY2017

1. Corrected Driver Level Range Unit uW/MHz to uW(5.5.3 Crystal

Characteristics) Function (P.59)

Ver.

.0.9

22MAY2019

1. Corrected Sn_IMR Description (P.55)
2. Corrected Junction temperature Min value T, (P.57)
3. Added Maximum junction temperature T jyax (P.58)
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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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