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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 0 & gtsHCt,

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

Y

| ] pmoDE0
| ] PmoDE1
] pmoDE2
| ] RsvD
] RrsvD
| ] RrsvD
] RrsvD
| ] Rsw
[ ] RsTh

]

O | ] AGND

™N [ [ TiNmn
™ [ | I mosl
AGND [ | | Imiso
AvDD [ | | |sck
RXN [ | | ]scsn
we ] W5500 =L
DNC [ ] ] xi/CLKIN
oo 48LQFP — oo
AGND [ | | ]vop
EXREST [ | | ] AcTLED
AVDD [ | ] DUPLED
NC [ ] ] LINKLED
RRERERARRRIRRANRIRININY
Figure 1. W5500 Pin Layout
1.1 Pin Descriptions
Table 1. Pin Type Notation
Type Description
| Input
0 Output
1/0 Input / Output
A Analog
PWR 3.3V power
GND Ground

W5500 Datasheet Version1.0.6 (DEC 2014) 7/ 68
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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 & &off T&etrt.

3 AGND GND | Analog ground

4 AVDD PWR | Analog 3.3V power

5 RXN Al | RXP/RXN Signal Pair

6 RXP Al Data =4l A| PHY £l RXP/RXN differential signal
pair £ S3lf = LIStC}.

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% Metnt HZADC. A WY
‘External reference resistor’ (Figure. 2)2 XrXSHC}

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 SHTLE A=C
Note: NC X 2| stC}.

19 AGND GND | Analog ground

20 TOCAP AO | External Reference Capacitor
Q|5 4.7uF capacitor @} HZ BiCh LHFE MBSOl OtHE
?l8 Capacitor 2 HASI= 2|29 ZO|= Z|CHSH A
stk

21 AVDD PWR | Analog 3.3V power

22 1vV20 AO | 1.2V Regulator output voltage
L5 Regulator o] =3 HQtO|Ct. Q5 10nF
capacitor 2 45t}

" Internal Bias after hardware reset

8/ 68

W5500 Datasheet Version1.0.6 (DEC 2014)



6‘? IZnet

23

RSVD

Pull-down

It must be tied to GND.

24

SPDLED

Speed LED

X HZE link 2| speed & LEFACE
Low: 100Mbps

High: 10Mbps

25

LINKLED

Link LED

oA link 7t JEIE|0f A=X|2] O E LIEFHCE.
Low: Link is established

High: Link is not established

26

DUPLED

Duplex LED
SAXf HZAE link 2| duplex HEfE LIEFHCE
Low: Full-duplex mode

High: Half-duplex mode

27

ACTLED

Active LED
SR TX 22 RXSE0| LUHS HL carrier MISE
ZX|50] SANENS LEpUCE

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

T &5l 429, XO = Floating A|ZICt. External clock
input 2 A= 3.3V clock O QI7+E|O{OF BHCF.
MM A4 B2 ‘Crystal reference

o

schematic’(Figure. 3) & & =x.

31

X0

AO

Crystal output

External 25MHz Crystal Output

XI/CLKIN 2 Edf 2|5 Clock 2 Q7t5lH 0| pin 2
Floating A|ZILC}.

32

SCSn

Pull-up

Chip Select for SPI bus
SPl interface Of A W5500 2 MEHSIZ{ 10

ST

Tuot

F 42 low 2

Low: selected

High: deselected

33

SCLK

SPI clock input

SPI master 25 E 2 Bt= SPI clock O|LC}.

W5500 Datasheet Version1.0.6 (DEC 2014)
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34 MISO 0] SPI master input slave(W5500) output
SCSn pin O| Low @I &<, O] pin 2 SPldata &
sty
SCSn pin O| High o1 A<, 0| pin & High Impedance 7}
si}.
35 MOSI I 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)
i reset 5t7| QM= %|A 500us O] A low 2
SX|BHCE.
38 RSVD Pull-down I NC
39 RSVD Pull-down I NC
40 RSVD Pull-down I NC
41 RSVD Pull-down I NC
42 RSVD Pull-down I NC
43 PMODE2 Pull-up I PHY Operation mode select pins
44 PMODE1 Pull-up I PHY | HEZA REE MHAHSI= Loz XAt
45 PMODEO Pull-up I Lf22 otejol HEE HAETHCL
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 | Al capable, Auto-negotiation enabled
46 = - - NC
47 - - - NC
48 AGND GND | Analog ground
10 / 68 W5500 Datasheet Version1.0.6 (DEC 2014)
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EXRES1 T} 12.4KQ (1%) Mt ozl 1&lap Zro| HZASiC}.

EXREST 10 EXRES1
1 AVDD
12
A NC
R21
12.4k 19
W5500_AGND W5500

Figure 2. External reference resistor

Crystal 3|2+= ofzf 12

mlo
ozt
P
o
n

31 X0
X0
XICLKIN 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 2 External HOST Interface £ 2|si 4 72| Signals(SCSn, SCLK, MOSI,
MISO)2 L&l SPI(Serial Peripheral Interface) Bus & X|&d}H, 2 2% SPISlave 20t
SAfotLt.

W5500 ©| SPI = ‘Chapter 2.3’ & ‘Chapter 2.4’ O A A EHE SPI Operation Mode
(Variable Length Data / Fixed Length Data Mode)0j LL}2} Figure 4 2} Figure 5 2}
Zo| 27tx WAo=Z HAY # YUk

—

Figure 4 EtA1.2 SP| Bus & CIZ SPI Device 1t 8% &= QA= HHH, Figure 5 =
o=

W5500 M-& SPI Bus 2 A& %0 CtE SPI Device =1t

A
Q% + Q.

OH

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| =/ (Polarity)d} $&|4t(Phase)0f 2t 4 742| Mode 0,1,2,3 &
K| BICtH. SPI Mode 0 1} 3 2 inactive(idle)¥ [ SCLK o] =/40| CtE[{ active A|
S USIH =ZHSHCt. SPI Mode 0 1f Mode 3 2 Figure 6 1 Z+0| Data signals(MOSI &
MISO)t SCLK 9| Rising edge [ =#=4l(Sampling)E|d, Falling edge & [j
&4 (Toggling) &I .
W5500 € SPI mode 0 1 3 2H2 X|{IBkCh EESH MOSI & MISO signal
Significant Bit(MSB):2E{ Lowest Significant Bit(LSB) &=A{Z, MOSI signal & S|
A E|Z{L} MISO Signal 2 E3ff =AIEIC}

-

ot

Most

rlo
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Sampling Toggling Toggling Sampling
| | | |

I |
I/ \ \ I/
SCLK I \ SCLK
| |
| : : |

| ! ! |
I | | T
MISO/MOSI : >< MISO/MOS! >< :
| | | ]
! 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 22 E Z44AlZ|= SPI Frame (Chapter 2.2 SPI Frame &
ExR)0| ool M O{=ICt. W5500 2| SPI Frame 2 Address Phase, Control Phase, Data
Phase 2} Z2 3 79| Phase £ O|FO{ZEICt.

Address Phase = W5500 2| Register L} TX/RX Memory O Ci$t 16bits Offset
Address £ X|&SHC}. Control Phase = Address Phase O Al X|™ =l Offset Address 7}
23} Block £ X|™dd}1, Read/Write Access Mode 5! SPI Operation Mode (Variable
Length Data / Fixed Length Data Mode)E X|StCt. EESH Data Phase O A{= SPI
Operation Mode O 2} 9| ZO|(N-bytes, 1 < N) Data L} 1 byte, 2 bytes & 4

bytes Data £ X|tC}.

SPI Operation Mode 7} Variable Length Data Mode(VDM) & 42 SPI Bus Signal
SCSn & HIE A| External Host Of 2|38l SPI Frame CHR|Z2 X|O{E|O{OF L}, Variable
Length Data Mode Of|A{2| SCSn 2| H|O{A|X} (Assert (High-to-Low))2 SPI Frame 2|
Al (Address Phase) & W5500 Of| A €211, SCSn Q| X|0{==& (De-assert (Low-to-
High) )= SPI Frame 2| ZE(®2|=7| N bytes 2| Data Phase Z&)E W5500 O A

YEICt.

W5500 Datasheet Version1.0.6 (DEC 2014) 13/ 68
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2.2 SPl Frame

W5500 SPI Frame 2 Figure 7 2F Z'0| Address Phase Q! 16bits Offset Address, 8bits
Control Phase, N bytes ©| Data Phase 2 M EICt. 8bits Control Phase = Offset
Address 7} =35t Block 2 MEHSI= Block Select bits (BSB[4:0]),
Mode bit (RWB), SPI Operation Mode(OM[1:0])2 & XM ZICt.

Read/Write Access

N—Address Phase—>:<—Control Phase VL

' MSB first
0

L

I
Data Phase

N>=1

A\

! MSB first ———

B

=

15(14|13|1211[10| 9|8 | 7|6|5(4|3|2|1

4

2
0 7‘6‘5 3 2‘1‘0 706
16btis Offset Address Control Byte
| T T T T T T T I

N+2
5‘43 2‘1‘0 7‘6‘5‘4 3‘2‘1‘0
Data ; Data y

T T T T T [T

Block
Select Bits

R OP
W Mode

Figure 7. SPI Frame Format

W5500 2 Sequential Data Read/Write £ X|&5}H, 2/4/N bytes 9| Sequential
Data X2|E Qo] K| =l Offset Address £ A|ZtH(Base)2 2 Data & M| (E=4Tt
Z X=9 =2 Offset Address (auto increment addressing)E 1 % ZJtA|7{ L2

Data £ X 2|StCt.

2.2.1 Address Phase

W5500 ©| Registers, TX/RX Buffer Block O Ci{3t 16bits Offset Address & X|HStLC}.
o|lf 16bit Offset Address MSB HE| LSB =9 2 XX o2 HMEICE 2/4/N
Bytes 2| Data Phase £ Z'= SPI Frame 2 Offset Address £ A|Zl(Base)© 2 0Of 1
Byte Data OfCt XSS 2 Offset Address 7 1 % Z718l= Sequential Data
Read/Write £ X|&lStL}.

Zto
HA T
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2.2.2 Control Phase

Control Phase = Address Phase O Al X|™H &l Offset Address 7} &3t Block & X|™dsl1,

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 0Ofl= Common Register, 8 72| Socket Register, 2tZt9|
Socket Of x| = TX/RX Buffer o Z-2 Block 50| &X|StC}.
C}2 ® = BSB[4:0] 240 w2} MEHE|= Block & T A|3)SHCt.
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 MEHSILCY,
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 Bufferg 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 Version1.0.6 (DEC 2014) 15/ 68
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11000 Reserved
11001 Socket 6 RegisterS AMEASIC,
11010 Socket 6 TX BufferS MEHS}C}
11011 Socket 6 RX BufferS MENS}C}
11100 Reserved
11101 Socket 7 RegisterS MEHS}C}
11110 Socket 7 TX BufferS MEHS}C}
11111 Socket 7 RX Buffer& M EHSICH
BSB[4:0]7} Reserved Bits =& 4L W5500 | @ 5%+3 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.
SPI Operation Mode &= Variable Length Data Mode 2} Fixed Length
Data Mode &= 7}X|E X|&IStC}.
- Variable Length Data Mode (VDM)
: SPI Frame 2| Data Phase O|A N-Bytes 2| Data € & 4=Aldt=
Sl= Mode 2, Data Length = SCSn 2| HO{2 ZA™E=ICt. External
Host &= SCSn Signal & Assert (High-to-Low) A|Z{ SPI Frame 9|
Address Phase &4l A|2FS W5500 Of A 2|1, OM[1:0] = ‘00’
Ol Control Phase £ Z£4AI5t1, N-Bytes °| Data Phase &S
1~-0 OM [1:0] =3t &, SCSn Signal 8 De-assert (Low-to-High)A|7{ SPI Frame
SL0| 22 E[ASS W5500 Off ZEIC.
VDM Mode 0f|A{ SCSn = BFEA| External Host Of 2|38l SPI Frame
THYZ HMO{x|ofof BiCt.  (Figure 4 EH=E)
- Fixed Length Data Mode (FDM)

VDM OA= External Host 2| SCSn Control 0f 2|3 Data
Length 7} 24 k|= HIH, Fixed Length Data Mode = ‘00’ Z}O|
OFtl OM[1:0] Zf0fl 2|sli Data Length 7} ZF™=IC}t. [f2kA], SCSn
Signal & &t Low AMEE S X|8{OF 3}, Data Length = HIEA|
1 Byte, 2 Bytes, 4Bytes & OM[1:0] £} MHQ 2} SHLEQ
Length & Zt=C}.

16 / 68 W5500 Datasheet Version1.0.6 (DEC 2014)
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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]12| A0 [}2} Data Phase = N-
Bytes Z0| (VDM mode)=2 1, 2, 4 Bytes(FDM mode) Z0|°| Data & MME=ICt. 0|

Sa4lEl= 1 byte Data = HLEA| MSB HE LSB =22 MOSI Lt MISO Signal & &df 1

bit & 2XtMOR S4AlEICt

Ir

2.3 Variable Length Data Mode (VDM)

VDM mode = External Host 2| SCSn Control 2|3l SPI Frame 2| Data Phase Length 7}
A™dE|= ZEO|Ct. = Data Phase 9| Length &= SCSn Control Of [t2} 1 Byte 5E{ N
Bytes 77}X| &lo|o] ZO|E 7}& %= QLC}. EESH VDM mode 0| Al Control Phase 2| OM[1:0]=
HFEA| ‘00" gro 2 E7YE|OfOF St

W5500 Datasheet Version1.0.6 (DEC 2014) 17 / 68
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2.3.1 Write Access in VDM

SPI Frar}ne Start
SCSn 1t SCSn shoud be remained low until SPI Frame Transmit done.
\\{

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 — X000 HOQXXRIO XKL AXXXXIOQOOQANKNN_

SPI Fraqne End

SCsn SCSn Should be remained low until SPI Frame Transmit done. » |
|

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

SCLK

| q— 8-bit Data, yl‘ 8-bit Data y

wos D@"“"@"""
iso _<X>®®®®®®®®®®®®®®®®®®®®®®<XD*“

Figure 8. Write SPI Frame in VDM mode

Figure 8 = External Host 7} W5500 & Write Access &f A% SPI Frame & E O &L},

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 2t& 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 & 4lA|2F F0f| SCSn £ Assert (High-to-Low) &}, SPI Frame &
1 bit X Toggling SCLK 0O =7|3}5t0 £ AISHCE External Host &= SPI Frame &4 28 =

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|O0|RW|[1]|O|7]|6|5|4|3]2|1]0

MOSI o(ofo|JO|1]1[0]O0|0O]O ojojof 1 |ojoj1jo0oj1foj1]Oo]|1f0O
MISO

[=1
[=]
[=1
[=]
[=]
[=]
[=]

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

VDM mode £ AtE2310 1 B Socket 2| TX Buffer Block 0x0040 Address 0f 5 Bytes Data
(0x11, 0x22, 0x33, 0x44, 0x55)5 Write & 4% Ct21t Z2 SPI Frame & E3j| 5 bytes
Data £ Write SHLC}.

Offset Address = 0x0040
BSB[4:0] = ‘00110’
RWB = ‘1°
OM[1:0] = ‘00’
1st Data = ox11
2" Data = Ox22
3rd Data = 0x33
4th Data = Ox44
5th Data = 0x55

Figure 10 1} Z+2 N-Bytes Write Access = 1 B Socket 2| TX Buffer Block Address 0x0040 ~
0x0044 0 5 bytes Data Ox11, 0x22, 0x33, O0x44, 0x55 7} =XHo=zZ 1 M ZIisct
Address Off Write &£|H, SCSn EA| SPI Frame & AIA|ZF MO Assert (High-to-Low)E|11, SPI
Frame £412t2 = De-assert (Low-to-High) =ICt.

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|04 |3 |2|1|O0|RW|1|O|7|6|5]|4|3]|2|1]0
mMosr (ojojofojojoyoy0jof1rjojoyo0|ojofojofof1r{1yo0| 1 (ojojojojoj1rjofojof1
MISO
SCSn
Data Phase
Data 2nd (0x22) Data 3rd (0x33) Data 4th (Ox44) Data 5th (0x55)
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 (0|0 |1)j0o|jojof2rfo0fojofr{12jojo)j2rj21fojrjofofof 1 jojojofr(ofrfof1{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 Frarr|1e Start

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

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] —P| RWB| OM[1:0] [¢—— 8-bit Data,

o5 - HEO-HOOOGOOOOE o oDHRDDORD
w0 —DHOB--DHODODOODDODOOEOEEOEOE

' SPI Frame End
sCsn ——SCSn Should be remained low until SPI Frame Transmit & Receive done: |
1/

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

SCLK -

8-bit Data ; ————— P tl‘ 8-bit Data y |
|

wosi QOO QOO QI OAXKHKXQLXK QUL QUXXXKXN_—
o

Figure 11. Read SPI Frame in VDM mode

Figure 11 2 External Host 7} W5500 £ Read Access & AL SPI Frame & HE 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 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)StHC}.

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

.

g d2E Oz Z9oto. o3ar 22 SPI

‘SOCK_ESTABLISHED (0x17)’2} 7F& 3L}

VDM mode € AtE2310 7 1 Socket Register Block 2| ‘Socket Status Register(S7_SR)’E Read

Frame 3l Read X=IC|.O|If S7_SR £

Offset Address = 0x0003
BSB[4:0] = ‘11101’
RWB = ‘@’
OM[1:0] = ‘00’
1st Data = ox17

External Host = SPI Frame & AIA|ZF T 0O SCSn Signal S Assert (High-to-Low) St11, SPI
Frame 2| Address & Control Phase £ MOSI Signal & E3l0§ W5500 © 2 &ASEI, MISO

signal & £3}0 W5500 © 22 E| Data Phase £ =2I3tLC}. External Host = Data phase =4I
etg 2

T
SCSn signal 2 De-assert (Low-to-High) 3tC}.

(Figure 12 =)
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]|O|7|6|5[4][3]2]1]0
MOSI |0|0O|O|O|0O|OQfO]O]O)O]JOjOjOjO)1|1l]1|1]1|0O0]1l] 0 ]O|O
MISO 0lojoj1]jo0]1]1]1
Figure 12. S7_SR Read in VDM Mode
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N-Bytes Read Access Example

VDM mode £ AFE35I0 3 HH Socket ©| RX Buffer Block 0x0100 Address O MEEZ|HRUes 5
Bytes Data (OxAA, 0xBB, 0xCC, 0xDD, OXEE)E Read & AL LCt21t Z2 SPI Frame 2 Edf
5 bytes Data £ Read 3tLCt.

Offset Address = 0x0100
BSB[4:0] = ‘91111’
RWB = ‘@’
OM[1:0] = ‘00’
1st Data = OXAA
2" Data = OxBB
3rd Data = OxCC
4th Data = OxDD
5th Data = OXEE

Figure 13 1} Z'2 N-Bytes Read Access = 3 H Socket ©| RX Buffer BlockAddress 0x0100 ~
0x0104 0 XA QUe 5 bytes Data OxAA, 0xBB, 0xCC, OxDD, OxEE 7| =XMOZ 1 4
Z7+5t Address 0| A| Read |, SCSn & A| SPI Frame Of] &£AIA|ZF MO Assert (High-to-Low)

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

scon\

Address Phase Control Phase Data Phase

(0x0100) BSB RWB| OM Data 1st (OxAA)
Bit Order| 15| 14|13 |12|11|10| 9| & |7 |6 |5 | 4|3 |2|1|0|4|3|2|1|0|RW|1|O|7|6]|5|4]|3]|2|1]0
MOSI gjojojojojojoj1jojojojojojojojo|loj1j1|1]1 0 0|0
MISO l1jof1joj1j0|1]0
SCSn

Data Phase
Data 2nd (0xBB) Data 3rd (0xCC) 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 (1jo0f(1j1)j1fj0j1j1j1f1fojof1j1jojoj1j1jof1f1} 1 |(of1|)1f1|1|joj1|1|1{f0

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] E7ts3a 42 AME2E £ U= REZF,
SCSn Signal 2 HIEA| Low-Tied (Always Connected GND)Z|0{Of &t0f, CFZ SPI Device 2f
SPIBus & 589% £ QILC}. (Figure 5 &=X)

VDM mode OfAl&= SCSn 2| Control Of [t2} Data Phase Length 7} ZAME|= HIH,
FDM Oj M= Control Phase 2| SPI Operation Mode Bits €1 OM[1:0]2| Zt ‘01’ / ‘10’ / ‘11’0
2 27| 1, 2, 4 Bytes 2 Data Phase Length & 27 StC}.

FDM mode = SCSn Signal Control 1} OM[1:0] ¥HZ H|2|5t1, VDM mode 0| A| AIEE|=

1Byte, 2 Bytes, 4 Bytes SPI Frame 1f S St2 2 XtA|St AHE2 AMEFSICE,

FDM mode & E7}I[3t 40| OfLI2tE AL8S BHSHX| eCh

tR

St ‘Chapter 2.4.1°
& ‘Chapter 2.4.2’ 0| A™HE 1/2/4 Bytes SPI Frame T2 AtE9d|{Oof SICt. O 2| CHE
Data Length £ Zt= SPI Frame A2 W5500 o] @ SZt& Of7|stC}t.

--r
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2.4.1 Write Access in FDM

1 Bytes WRITE 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 |2|1|0|4|[3|2|1|0|RW[1|O|T7|6|5|4|3|2|1]0

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 | 15| 14|13 |12|11|10| 9|8 | 7|6 |54 |3 |2|1|0|4|3|2|1|0|RW|[1|O|T7|6|5]|4|3|2|1]|0
MOSI * * * * * * * * * * * * * * * * * * * * * 1 1 0 * * * * * * * *
MISO
Data Phase

Data 2nd (any)

Bit Order 5|4[3)|2|1]0
MOSI * * * * * * * *
MISO

~
[

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

4 Bytes WRITE Access

Address Phase Control Phase Data Phase
(Any) BSB RWE| OM Data 1st (any)
Bit Order| 1514131211 |(10( 9| 8 | 7|6 | 5|4 |3|(2|1|0|4|[3|2|1|0|RW|1|O0|7|6|5]|4|3]2]1
MOS] * * * * * * * * * * * * * * * * * * * * * 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 1,0
MOS] * * * * * * * * * * * * * * * * * * * * * * * *
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 |2 |1|0|4]|3|2|1|0|RW]|1

S|43]2]1]0

MOSI * * * * * * * * * * * * * * * * * * * * * 0 ol1

MISO

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|0|RW|1]|O0O 543210
MOSI * * * * * * * * * * * * * * * * * * * * * 0 1 0
WSO * * * * * *
Data Phase
Data 2nd (Any)
BitOrder| 7| 6 | 5| 4|3 |2]|1]0
MOSI
N{[SO * * * * * * * *

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]0|RW|1]0O

5|43 ]2]1]0

MOSI * * * * * * * * * * * * * * * * * * * * * 0 11

MISO

Data Phase Data Phase Data Phase

Data 2nd (Any) Data 3rd (Any) Data 4th (Any)

BitOrder| 7 |6 | 5|43/ 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 2 1 72| Common Register Block 1} 8 79| Socket Register Block &, Zt
Socket O &=h=l TX, RX Buffer Block 52 Zt=C}. Zt Block & SPl Frame 9|
BSB[4:0] (Block Select Bits)Z Edf ME4=IC},

Figure 20 2 BSB[4:0] A0 2} MEHZ|= Block &1, Common & Socket Register
Block 1} Socket TX/RX Buffer Block £2| At2 7153t Offset Address Range(H 2|)E
HOJZ=C} 2t Socket Of SHZHEl 8 74O TX Buffer Block & Z2|Mo2 1 79| 16K
Bytes TX Memory Off =Xist1 2 Block 22 X7|gt 2KBytes ¥ ot=h=ICt 8 749
RX Buffer Block ¥ A| E2|XM2E 1 7§2] 16K Bytes RX Memory 0f] ZA{stn 2t Block
M2 X7|Zt 2KBytes A SHCHEICE,

7t Socket ©| TX/RX Buffer Block & &CtEl 7|0 ARQ0| Z&IFQI 16 bits
Offset Address Range (0x0000 ~ OxFFFF) LHO|A Access =IC}.

16 K Bytes TX/RX Memory O Cigt £ S Access BfH2 ‘Chapter 3.3’E #t=x35}z}.
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16bit Offset Address Physical
Block Select Bits Blocks Valid Range 16KB RX Memory
OXFFFF Ox3FFF
11111 (Ox1F) | Socket 7 RX Buffer ex3E2C Socket 7
11110 (ex1E) oxcao oxasco| X Buffer (2KB)
X Socket 7 TX B OXF7FF
I i Socket 6
11101 (Ox1E) | Socket 7 Register rcano oxaa00| RX Buffer (2KB)
X
Socket 5
11100 (Ox1C
(0x1C) | Reserved . RX Buffer (2KB)
. 0x2800
11011 (6x1B) | Socket 6 RX Buffer . Socket 4
Socket 7 RX Buffer |, qeac RX Buffer (2KB)
11010 (Ox1A) | Socket 6 TX Buffer 0x2000
. Socket 3
11001 (0x19) | Socket 6 Register oasos| RX Buffer (2kB)
0x1000
11000 (0x18) | Reserved OXBFFF Socket 2
oxt000] "X Buffer (2KB)
10111 (0x17) | Socket 5 RX Buffer oxgs00 OXOFFF Socket 1
10110 (0x16) | Socket 5 TX Buffer oxoso| RX Buffer (2kB)
ox6000 Socket 0
10101 (O0x15) | Socket 5 Register RX Buffer (2KB)

0x0000

10100 (0x14) | Reserved

10011 (0x13) | Socket 4 RX Buffer .

Physical

10010 (0x12) | Socket 4 TX Buffer 16KB TX Memory

10001 (0x11) | Socket 4 Register

Ox3FFF

OXFFEF Socket 7
01000 (0x10) | Reserved TX Buffer (2KB)
0x3800
01111 (OxOF) | Socket 3 RX Buffer gxEeoe Socket 6
ox3000 TX Buffer (2KB)
01110 (OxOE) | Socket 3 TX Buffer oxeeo0 Socket 5
01101 (0x@D) | Socket 3 Register : oxasoo| 1K Buffer (2KB)
Socket 4
01100 (0x0C) | Reserved . TX Buffer (2KB)
Socket 1 TX Buffer |guisc . %2000
01011 (Ox@B) | Socket 2 RX Buffer . Socket 3
: wtsoo| TX Buffer (2KB)
01010 (OxQA) | Socket 2 TX Buffer
ox1666 Socket 2
01001 (0x09) | Socket 2 Register OXOFFF ox1000| 1X BUffer (2KB)
OXxOFFF
Socket 1
01060 (0xG8) | Reserved B ** X Bufer (2K)
00111 (Ox07) | Socket 1 RX Buffer 0000 Socket 0
00110 (0x06) | Socket 1 TX Buffer . oxonco| 1% BUfer (2KB)

00101 (0x05) | Socket 1 Register

y OXFFFF
00100 (0x04) | Reserved Reserved

0x0031
0x0030

00011 (0x@3) | 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] MEIXOZ2 AIEE|=
MEE MH7%l0, BSB[4:0] g+ ‘00000°©C 2 MEHEICE, Common Register Block 2 Table 3 0| A
Mo|k|= Offset Address & Zt= Register 2 FMEICH. 2t Register 2| M 7|2
‘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 | (PHARS)
0x0001 (GARO) Interrupt PPP Session Identification
0x0002 | (GART1) 0x0015 | (IR) 0x0024 | (PSIDO)
0x0003 | (GAR2) 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
O0x000E | (SHARS) PPP LCP Magic number 0x002E | (PHYCFGR)
Source IP Address 0x001D | (PMAGIC) 0x002F
0x000F | (SIPRO) PPP Destination MAC Address = Reserved
0x0010 | (SIPRT) 0x001E | (PHARO) 0x0038
0x0011 (SIPR2) 0x001F | (PHART1) Chip version
0x0012 | (SIPR3) 0x0020 | (PHAR2) 0x0039 | (VERSIONR)
0x003A ~ OxFFFF Reserved

W5500 Datasheet Version1.0.6 (DEC 2014)
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3.2 Socket Register Block
W5500 2 8 7H2| Sl Socket (Channel)S X|RI5tCt. 2t Socket 2 Socket n Register Block
(0<n<7)E E3l| M O{=ICt. Socket n Register Block 2| n Zf2 BSB[4:0] O Qo|sf MEHZ|OH,
Socket n Register Block 2 Table 4 O|M HO|k|= Offset Address £ Zt= Register &
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 (SN_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
0x0003 (Sn_SR) I 0x0014 | Reserved I 0x0028 | Pointer
Socket n Source Port 0x0029 | (Sn_RX_RDO)
Socket n IP TOS
0x0004 (Sn_PORTO) 0x0015 (Sn_RX_RD1)
(Sn_TOS)
0x0005 (Sn_PORT1) Socket n RX Write
Socket n IP TTL 0x002A | Pointer
Socket n Destination | 0x0016 | (Sn_TTL) 0x002B | (Sn_RX_WRO)
Hardware Address (Sn_RX_WRT1)
0x0006 (Sn_DHARO) 0x0017 Socket n Interrupt Mask
0x0007 (Sn_DHAR1) = 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_DIPR1) Socket n TX Read Pointer [l 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 ] TX Buffer 2 A2 =1 742 16K Bytes TX Memory 2} Socket
S| RX Buffer 2 At2L|= 1 712] 16K Bytes RX Memory 7} QULC}.

16KB TX Memory = Z=7|Z} 2K bytes A 8 JJj(2K X 8 = 16KB)2| Socket TX Buffer &
SIetEICH, X7 &EhEl Socket n TX Buffer (0<n<7)= ‘Socket n TX Buffer Size
Register (Sn_TXBUF_SIZE)’E O|&3}0 HAZE %= QICt. 8 742 Sn_TXBUF_SIZE 7}
ML Socket 0 TX Buffer 5B QMXOZ 16KB TX Memory L{O| MFE
Buffer 37|22 S|, 16KB TX Memory O AKX 2|X|3t Socket n TX Buffer 2|
Physical Address &= (At5S2) AF™EICH O2FA, 8 7H2] Sn_TXBUF_SIZE £3t0| 16K
Bytes & ZISHXA| =& FOS{0f 5tH, et H2 Data SAULF7E HASHC]

16KB RX Memory = < A| 16KB TX Memory 2} st HtAlo 2 ==L, 16KB RX
Memory = X7|Zf 2K Bytes A 8 7Jj(2K X 8 = 16KB)2| Socket RX Buffer 2 &t =IC},
X7| 2=l Socket n RX Buffer (0<n<7) &= ‘Socket n RX Buffer Size Register
(Sn_RXBUF_SIZE)’E 0|38l HAdZ == <QCt. 8 709 Sn_RXBUF_SIZE 7}
MM E|™ Socket 0 RX Buffer 2 MM O = 16KB RX Memory L0 AH =l Buffer
A7|0tF =eg| 1, 16KB RX Memory O MK £ X|3t Socket n RX Buffer ©| Physical
Address & (Xf=o2) ZMEICh M2k, 8 74O Sn_RXBUF_SIZE Z3H0| 16K
Bytes £ ZIISHX| UEF Folg{of otn, Zutet Z2 Data =40 2LFI}
BFMSICE. 16KB TX /RX Memory 2%t 37|= ‘Chapter 4.2°9| Sn_TXBUF_SIZE &
Sn_RXBUF_SIZE £ #1d|et.

16KB TX Memory 0f | X|3t Socket n TX Buffer Block = Host 7} Ethernet & Edf
M<£gt Data £ X Z&St= Buffer O|Ct. Socket n TX Buffer Block 2| 16bits Offset
Address = 0x000 5E{ OxFFFF 7}tX| 64Kbytes °| Address Space(Address &7hHS
7tX|O, ‘Socket n TX Write Pointer Register (Sn_TX_WR)’, ‘Socket n TX Read Pointer
Register(Sn_TX_RD)’ Zt2 #1080 AIRE=ICE. G O] 16bits Offset Address =
Figure 20 1t Z0| Atsoz LYE I WHREE 7t2[7|= Address = Hete|0f
AF2 EZICE Sn_TX_WR, Sn_TX_RD O Cist XtAM|st AHE ‘Chapter 4.2’ E %t X35|2t.

16KB RX Memory 0f £|X|3t Socket n RX Buffer Block = Ethernet & E3| £=AlE
Data 7} X Z&E|= Buffer O|Ct. Socket n RX Buffer Block 2| 16bits Offset Address =
0x000 £ E|{ OxFFFF 7ltX| 64Kbytes Address Space(Address &7H)& 7}X|H, ‘Socket n
RX Read Pointer Register(Sn_RX_RD)’, ‘Socket n RX Write Pointer Register(Sn_RX_WR)’
e st AFREICH CH 0] 16bits Offset Address = Figure 20 1 ZO|
AHsoz e dY LEE Jt2|7|& Address 2 BHSHE|Of AFEEICH Sn_RX_WR,
Sn_RX_RD Of C{3t RtM|st MHE ‘Chapter 4.2’E X=xolE}.
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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&EZIC}.

7 6 5 4 3 2 1 0
RST woL PB PPPoE FARP
Bit Symbol Description
. RST S/W Reset O| Bit 7| ‘1’0l AL L& register = X7|2} E|10 reset 20
A5 2 clear =L},
6 Reserved | Reserved
Wake on LAN
0| bit 7} ‘1’21 ZL WOL 2EZ HH0| =LC}. WOL 2ZEH A= Magic
Packet over UDP 2 =4I1510{ Magic Packet O =AlINZ|7} YMXO=Z
Q2 Z|™ Interrupt Pin (INTn)O| ‘0’0| =IC}. O|f, UDP #=AlIXZ|E 2|}
910|9| Source port number £ 7}X|&= UDP AZIO OPEN O] HIEA|
5 woL | Bestth (&2 OPEN of 3t XMt ‘Socket n Mode
Register’ & & =x3dle}.)
Notice: W5500= WOLZ ¢|dll Magic Packet over UDPE X|IGtLC}.
Z Magic Packet over UDP= UDP Payloadd]| 6 Bytes2| Synchronization
Stream (OxFFFFFFFFFFFF), Target MAC Address©| 16 Ho| Hi=2oz 14
E|0, Passwordet #2 SUEHES2 FA|ECE W550000A ArEdt=
Magic Packet over UDP= source port Number2| X|3H0| QiC}.
Ping Block Mode
4 PR 0 : Disable Ping block
1 : Enable Ping block
O| bit 7} ‘1’0l AL Ping request 0f C{3t response & o}X| =Lt
PPPoE Mode
0 : DisablePPPoE mode
3 PPPoE 1 : EnablePPPoE mode
AFRXI7E ADSL 2 AR8IIAb SHCHE, Of Bit £ ‘7 2 A0
ArBHCY.
2 Reserved

2 Register Notation : [Read/Write/ReadClearWrite1] [Address] [Reset value];
ReadClearWrite1 (RCW1) Software can read as well as clear this bit by writing 1.

effect on the bit value.

Writing ‘0’ has no
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1 FARP Force ARP
0 : Disable Force ARP mode
1 : Enable Force ARP mode
Datat 7} FM&E WOICHF ZXEO2 ARP 2 AMwstnxt sCioi, of
Bit & ‘1’2 &7 ALEgtCt.
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 [ Ar23tLCt.
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% [ A23tLC}.
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 & A7™dg [ A-25HCt.
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(lyy7)S A SICH. CHS Interrupt 7t

= O
HdUE Oof 28 MHwnE ZICHE B EH WRSl INTn 25 Low 2

assert StC}.

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

123 456 7 8 9 10111213141516

PLL_CLK

| |
| |
SIR  0x0000%_ 0x0001 % __ 0x0003

|
| |
X 0x0002 |
| | | T
| | | |
| | | |
SR 0x00 X 0x04 | X 0x00 :
| | | |
| | | |
| | b | |
S1I_IR 0x00 | ol ! 0x01 !
| | |
: a. ;:c. Lawr ;; d.
INTn | _

Figure 21. INTLEVEL Timing

Socket 0 Of A Timeout Interrupt 7} 2tA3}™ SO_IR(3) = 1 O] £ S SIR(0)=
1 2 set T INTh AMZE= Low 2 EZ=ICH A=SHAM socket1 Of|A] Connect
Interrupt 7} ZHAISEE S1_IR(0) = 10| E/1 st SIR(1)E 1 2 set EIC}.

MCU &= SO_IR £ clear(SO_IR = 0x00) &}11 &{=t SIR(0) EESH clear SHCH E| LJE 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| 70| 0x0004 2}™ % L{EO| INTn AMS = Iywr(16 PLL_CLK)

time Z0{ Low 2 E=IC}.
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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

S| €Lt
7 6 5 4 3 2 1 0
CONFLICT | UNREACH PPPoE MP Reserved | Reserved | Reserved | Reserved
Bit Symbol Description
IP Conflict
7 CONFLICT ARP 20 Source IP address 2 Z'2 IP address 2&0| = 42,
O] Bit= “I'2 &ECt.
Destination unreachable
6 UNREACH W5500 O| ICMP (Destination port unreachable) Packet & =4l s}=
42 ‘1’2 MFEICt o|M, UIPR It UPORTR € Read 310§
Destination IP address 2} Destination Port & =9l &t == QILC}.
PPPoE Connection Close
5 PPPoE PPPoE mode Of| A| O| Bit 7} ‘1’9l Z<L+&= PPPoE ¥Z0|
SREASS LIEHHCD
Magic Packet
4 MP WOL mode O A O] Bit 7} “1’Ql A2 Magic Packet & £=Alst AHES
LtEFHCE.
3-0 Reserved Reserved
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IMR(Interrupt Mask Register) [R/W][0x0016][0x00]

Zt Interrupt Mask Bit = Interrupt register (IR)Q| Bit 2t Z'LC}. Interrupt Mask Bit 7t
1’2 AFE0 UAs B, R 9 8 Bit 7t ‘1’2 HF I(/JAS W Interrupt 7}
HIASICE, IMR o] HIEZ} ‘0’22 AMAM™E|o QUCHH, IR o SiE Bit 7} ‘1’2

o
AYEHEtE Interrupt = HASHA| =L}

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 &=L} =, Socket Interrupt 7} EHAMSI=

AL, SIR 9 8Lt Bit 7t ‘1’2 MAMEICH 0] Zf2 Sn_IR 20| 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} 2iMsSE AL, SiE Bit = ‘1'=
~ Sn_INT AN E|C},

0

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

Zt Socket Interrupt Mask Bit = Socket Interrupt Register (SIR)Q| Bit 2f ZtCt.
Interrupt Mask Bit 7 ‘1’2 MHAL|OQULCHH, SIR 9| Tk Bit 7} set E|US Oj
Interrupt 7t 2AMSICEH SIMR O] ‘0’22 MAEL|0 QLCIH, SIR o ST Bit 7} ‘1’2

2EEHetE Interrupt = ZASHA| @=L
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

W5500 Datasheet Version1.0.6 (DEC 2014)

37/ 68



"‘P IZnet

RTR (Retry Time-value Register) [R/W] [0x0019 - 0x001A] [0x07D0]
RTR 2 timeout F7|& AISHCt. O] register Of|A] 1 Zf0| Z+= 2|0/= 100us 2t
ZtCt. Default timeout 2 2000 (0x07D0) =, 200ms O|Ct.
O] 72 CONNECT, DISCON, CLOSE, SEND, SEND_MAC, SEND_KEEP command
O|=0f ool JEOl A=A HTESI= AZtlez AMEEH, 3 ZAnz

M7 EO0|Lt Timeout Of 2 YSHA EICH.

Ex) When timeout-period is set as 400ms, RTR = (400ms / 1ms) X 10 = 4000(0x0FAOQ)
0x0019 0x001A
OxOF 0xAO0

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

st

RCR 2 THE 42 SFC WHE 247t 0] 3 0|4o= wsts L,
—_

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 £
QICt. W5500 ©| Timeout O CHsl =C &fm] 2™, ARP retransmission timeout 1}

TCP retransmission timeout | 2 7}X|7} Q\C}.

X ARP(“RFC 826” %=, http://www.ietf.org/rfc.html) retransmission timeout
AmEHOH W5500 2 [P, UDP, TCP £ 0|83%t EAIA| AMCHERO| IP address 2 MAC

address £ 27| Q8] XSO Z ARP-request = F&BICE O[O AFCHHIO| ARP-
A

A

O -
response =AE 7|Ct2|=0H|, RTR o] A& CH7| AlZt SO ARP-response 2| £=AI0|
9o, Timeout O HHASt10 ARP-request £ Retransmission StCF. O|QF &2

Y2 RCR+1°2HF HHE5HA E L

‘RCR + 1’7§2| ARP-request retransmission O] 0{L}11, 10{| Cist 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 S Ao E ™, W5500 2 TCP packet (SYN, FIN, RST,
Data packet)Z2 T &3St 10| CHSH Acknowledgment(ACK)S RTR 1} RCR O 9fd|
A-E 7] Azt st J|Cte[A Elch ol Moo =RE ACK 7t gieH™

38/ 68 W5500 Datasheet Version1.0.6 (DEC 2014)


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

6‘? IZnet

Timeout O 2 Mst0 0|0 ERME TCP packet € Retransmission tCt. 0|QF Z2
AL ‘RCR + 1’0HE HEESA =L,

‘RCR + 1’7§2| TCP packet retransmission O] YO{L}11, 110 CHSH ACK ==Al0|
OICt™, Final timeout O SFMSIA T, Sn_IR(TIMEOUT) = ‘“1’1F SA|0| Sn_SR O]
‘SOCK_CLOSED’ 2 HHZAEICt. TCP packet retransmission 2| Final timeout(TCP1o) Z4f2
C2at ZCt.

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 24

Ex) When RTR = 2000(0x07D0), RCR = 8(0x0008),
ARP1o =2000 X 0.1ms X 9 = 1800ms = 1.8s
TCP+o = (0x07D0+0x0FA0+0x1F40+0x3E80+0x7D00+0xFA00+0xFA00+0xFA00+0xFA0Q) 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 & E U&= X|&£A|ZtS LIEFHCEH 1 9] 2y 25ms £
o|o|stt.

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 =&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}.

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] [OXFFFF]

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)
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UIPR (Unreachable IP Address Register) [R] [0x0028-0x002B] [0x00000000]

UPORTR (Unreachable Port Register) [R] [0x002C-0x002D] [0x0000]
Socket O| Open E£|0f QUX| 22 Destination port number 2 UDP Data M&E&
AEZ Z2 W5500 2 ICMP(Destination port unreachable) packet
0| 42 IR(UNREACH) =

g $u3MCL
‘“1’0| E|1, A=l ICMP packet 2| Destinaton IP address 2f

Unreachable port number = 2tZt UIPR 2} UPORTR & Eoff & %= UL},

Ex) In case of “192.168.0.11”

0x0028 0x0029 0x002A 0x002B
192 (0xCO0) 168 (0xA8) 0 (0x00) 11 (OxOE)
Ex) In case of “0Ox1234”
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 | MEfE =0l & £ QIC}.

Bit Symbol Description
Reset [R/W]
7 RST 0| Bit7} '0'2 MAH™E™ W5500 L{E PHY(Internal PHY)Q| Reset &
Sayict

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|23t0{ MLt System Reset A|, PHY & H/W PINs PMODE[2:0]0|
O|¢gll Operation Mode 7 MHE|Lt, O] bit @ OPMDC[2:0] bits &
o835t EYE =+ QUL OPMDC[20]E O|&staAt & &2
HtEAl O] Bit € 1 2 M™%t & PHYCFGR 2| RST bit & 022

AM™BI0 PHY & Reset SHC}.

Operation Mode Configuration Bit[R/W]

PHY o| EQI3 REE MHst= Bit 2 XtAMst LHE2 ofzfe] BE

A
51413 Description
0 | 0 | 0| 10BT Half-duplex, Auto-negotiation disabled
0| O | 1 | 10BT Full-duplex, Auto-negotiation disabled

5-3 OPMDC
0| 1 | 0 | 100BT Half-duplex, Auto-negotiation disabled
0| 1| 1| 100BT Full-duplex, Auto-negotiation disabled
1| 0 | O | 100BT Half-duplex, Auto-negotiation enabled
110 | 1] Notused
111 | 0| Power Down mode
1| 1| 1| All 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 & L}EILj= register O|H, Value 2 0x04 £ Zt=Ct.
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4.2 Socket Registers
Sn>_MR (Socket n Mode Register) [R/W] [0x0000] [0x00]
Sn_MR 2 Socket n Q| option O|L} protocol type 52 A™SHC}
7 6 5 4 3 2 1 0
MULT1/ ND / MC UCASTB
BCASTB P3 P2 P1 PO
MFEN /MMB MIP6B
Bit Symbol Description
Multicasting in UDP mode
0 : disable Multicasting
1 : enable Multicasting
0| Bit = UDP(P[3:0]=0010’)Q! ZA=20|8t S FSICt. Multicasting =
A2 387| 2|8l OPEN command O|Z& 0| Socket n destination IP 2} port
register O Z2tZt multicast group address @} port number £ write 3tC}.
. MULT1/ MAC Filter Enable in MACRAW mode
MFEN 0 : disable MAC Filtering
1 : enable MAC Filtering
O Bit & MACRAW(P[3:0]=0100")¥ #2202t R=sict ‘1’2 HFE
42, W5500 & Broadcasting packet O|Lt XAOAH @ HMEEE
Packet BTtS #=AlStAH EICH ‘0’2z MAE AL, W5500 £ Ethernet
Ato| B E Packet & £=AISHA EZICt Hybrid TCP/IP stack & &St 1K}
S5t= 4%, O| £=Al Overhead & ZAA|7|7] {3l ©O| Bit & ‘1’2
28 A2 dEsto.
Broadcast Blocking in MACRAW and UDP mode
0 : disable Broadcast Blocking
1 : enable Broadcast Blocking
6 BCASTB UDP Mode(P[3:0]=0010’) 40| Broadcast Packet = Blocking &}7|2|d}
O] Bit= “I'2 H&7ggoirt.
Sk, MACRAW mode(P[3:0]=‘0100’)2 ZH20|%= Broadcast packet &
5K @7] fI8ll O] Bit= ‘1’2 d7SiCt.
Use No Delayed ACK
ND/MC/ 0 : Disable No Delayed ACK option
> MMB 1 : Enable No Delayed ACK option,
O] 7|2 TCP 2| ZL02t H&E (P[3:0]= ‘0001°)

3n is Socket number (0, 1, 2, 3, 4, 5, 6, 7). nis set ‘SNUM[2:0]’ in Control Bits sets.
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QFQF O] Bit 7} ‘1’2 set T|{/ULCIH peer EEE| DATA packet S =I5t
C}S ZHE ACK packet O] F&E ZO|Ct GteF O] Bit 7t ‘0’O|2tH
ACK packet 2 L5 timeout HZL|ZF0 e} ™&E L

Multicast

0 : using IGMP version 2

1 : using IGMP version 1
0| Bit = MULTI Bit 7| enable #EfO|11 UDP 2EQ [If 323t (P3-PO:
‘0010’) =7} 22 multicast = IGMP message 0f Join/Leave/Report 2}

Z2 version number £ Multicast group S 2 HHLC}.

Multicast Blocking in MACRAW mode
0 : disable Multicast Blocking
1 : enable Multicast Blocking
0| Bit = ‘1”& [ Multicast MAC 9| Packet 2| #=4lZ2 Blocking S},
MACRAW 2 EQ AL20|2t F=% (P[3:0]= ‘0100°)

UNICAST Blocking in UDP mode
0 : disable Unicast Blocking
1 : enable Unicast Blocking
UDP Mode(P[3:0]=0010")0| H A Multicating(Sn_MR[7]="1")7| & At

A 20{| Unicast Packet € Blocking &}7|2|38}f O| Bit & ‘1’2 A™ L},

—

UCASTB
4 MIP6B
IPv6 packet Blocking in MACRAW mode
0 : disable IPvé6 Blocking
1 : enable IPv6 Blocking
0| Bit= ‘1’ [f IPv6 Packet @] £=412 Blocking 5}0H, MACRAW 2 =
2 ZR02 F=g (P[3:0]=0100")
Protocol
3 P3 S & Socket | TCP, UDP 2| protocol 2 AL},
P3 P2 P1 PO Meaning
2 P2 0 0 0 0 Closed
0 0 0 1 TCP
1 P1 0 0 1 0 uppP
0 1 0 0 MACRAW
0 PO

* SO_MR_MACRAW = Socket 0 0|2+ £ == RUL}.
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Sn_CR (Socket n Command Register) [R/W] [0x0001] [0x00]

Sn_CR &2 OPEN, CLOSE, CONNECT, LISTEN, SEND, RECV 2 Z2 Socket n ©
Command & M7ASH=0 AT W5500 O] Command & QIAIGHH Sn_CR
A=92 clear $tCt Sn_CR O] 0x00 © 2 clear TG ELE, 8T Command
oFs| M2l & & %= QL Sn_CR 2] Command X2|7} &F L F}=X|= Sn_IR O|L}

=
Sn_SR S oIstH EC,

rlo mo

Value Symbol Description

Socket n 2 7|3} T ‘Sn_MR P[3:0]’=2 MEHSE protocol O
rh2} open EICH Sn_MR O [}2 Sn_SR & C}21} ZC}.

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 2 TCP mode (Sn_MR P[3:0]= Sn_MR_TCP)0j A 2t R ZS}C}
0] RZEO|A, Socket n 2 ‘TCP CLIENT’ZEE connection-request
(SYN packet)ES 7|Ct2|= TCP server 2 MHECH 0O AL
Sn_SR O] ArEfj= SOCK_INIT 0jjA] SOCK_LISTEN © & Hf®IC}.

0x02 LISTEN Client 9| connection-request 7} H&3XO=Z established E|H
Sn_SR 9| AEj+= SOCK_LISTEN OfjA{ SOCK_ESTABLISHED Z Bidl1
Sn_IR(0)2 ‘1’2 EICt. HtHO| connection failure (SYN/ACK
packet M& Ao AL Sn_IRB)2 ‘1’2 set E|11 Sn_SR 9
AHEfl = SOCK_CLOSED 2 HGHLt.

CONNECT &= TCP mode(Sn_MR  P[3:0]=Sn_MR_TCP)0j| A{ 2t
235t 10 Socket n 0 ‘TCP CLIENT'2 SXESt A ALREICE
CONNECT = Sn_DIPR 2} Sn_DPORT 2 MHEl ‘TCP SERVER’Q{| A
Connect-request(SYN packet)£ ZM&3SICH. Connect-request 7}
dE5HS HARX(SYN/ACK packet 2 FAME AL), Sn_IR0)=‘1"Z
Z|T Sn_SR 2 SOCK_ESTABLISHED 2 HHZ =IC}.

0x04 CONNECT

Connect-request 7} AIjNES ZdR+= Cr21F 20| 3 7}X|7} QULCt.

El

AN
ardware address £ ¢X|

-0

- ARP-process € £73d|| Destination
Z5H0| ARPro 7t &Y ot
- SYN/ACK packet = —’,‘—A,_I 238l10 TCPro 7F LM (Sn_IR(3)=
)8 42

- SYN/ACK packet CljAl RST packet & £=AlIRS AL.
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2ot Zte AL Sn_SR-E SOCK_CLOSED AtEjZ HFLCE.

0x08

DISCON

DISCON 2 TCP mode ¥ [§3F S 3}LC}.

W5500 2 ‘TCP SERVER’®Q} ‘TCP CLIENT’Of Af2tgiol, H&ZQl
APCHEEO)| A Disconnect-request(FIN packet)E 7 &5F7{L}(Active
close), &Cigto 2 £ E Disconnect-request(FIN packet)2 =4S
[} (Passive close), W5500 2 FIN packet 2 T &SHC}. (Disconnect-
process)

Disconnect-request 7} HZMCIH(FIN/ACK packet & FAHWE
42), Sn_SR 2 SOCK_CLOSED 2 HZAE=ICt. O2{L} Disconnect-
request 7} MINFUCHH, TCPro 7t EH(Sn_IR(3)= ‘1’)8}11 Sn_SR 2
SOCK_CLOSED 2 HZEICt.

cf> DISCON LC{4Al CLOSE £ A% AL, Disconnect-process
(disconnect-request %) ¢i0|, EtX| Sn_SR Bt SOCK_CLOSED =
HZEC d2(n 4 5 HJIfY =82 EH RST packet 2 =4l

AR, 2XA Sn_SR2 SOCK_CLOSED 2 HZAEIC}.

0x10

CLOSE

o

Socket n & close SHLC}.
O] [} Sn_SR & SOCK_CLOSED 2 HZAEIC}.

0x20

SEND

SEND = Socket n TX Buffer Block 0 X %tz|0 Q= Data &
H&ste= 27|25 ™St

AtMIBE Atet2 ‘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 %135}z,

0x21

SEND_MAC

SEND_MAC 2 UDP mode & {2 3= S|C}.
7|2 5%2 SEND 2 ZICt. SEND = A5 2 Z ARP-process & S

D
£ 2,

Destination hardware address
SEND_MAC £ Host 7} M7A3E Sn

address £ o}0{ Data & ™ &SHC}.

@2 = Data E &S
D

I

AR £ Destination hardware

0x22

SEND_KEEP

SEND_KEEP 2 TCP mode & {2t Q& S}LC}.
Keep alive packet 2 £ Al5l0] connection O] §&3HX| =OISICE,
Olob ATHYOl O O[4 SEO| S{O{A connection O REBX

o
2 42 connection & Z=Z 3L} Timeout Interrupt 7f 2HAUSECE,

e

0x40

RECV

RECV ‘RX read pointer register (Sn_RX_RD)’E O|&23l| A Socket
n RX Buffer 0f X &=l #=Al Data ©| Read & 2t=ZSHC}.

AEMISE Atah2 ‘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 %1 5}2}.

rir
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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 1} Z2 HEE N &SSHC}. Interrupt 7F 23S0 Sn_IMR | S & Mask
Bit 7} ‘1’9l AL Sn_IR 29| Interrupt Bit = ‘1’2 ZICt. Sn_IR Bit £ clear 3}7|
IS =, s Bit Off CHA| “1°Z write S{{OF BtC}.

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] 2= &|H 2FAsIC}
Sn_IR(TIMEOUT) Interrupt
3 TIMEOUT N
TIMEOUT Interrupt, ARPrg &2 TCPyo 7| EHMsH A2 SHAMSICE,
Sn_IR(RECYV) Interrupt
2 RECV

Receive Interrupt, peer 22 E| Data packet O] =AlEl AL 2HMSICE,
Sn_IR(DISCON) Interrupt

1 DISCON Disconnect Interrupt, peer 2 £ E| FIN packet O|L} FIN/ACK packet &
A3 ZQ wasict.

Sn_IR(CON) Interrupt

0 CON Connect Interrupt, peer 2} ®ZAO| METE|O Socket status 7}
established 2 HIE O 1 B ZHAHSECE
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Sn_SR (Socket n Status Register) [R] [0x0003] [0x00]

Command L}, packet

Sn_SR 2 Socket n 2| Socket AME|E <&z{Z=C|. Socket status = Sn_CR 9]
@]

o
SHNF0 HYE

+
£0
|

Value Symbol Description

0x00 SOCK_CLOSED Socket n 2| resource 7| release =l AMEY.
DISCON, CLOSE command 7} £=gH&|HL} ARPry, TCPro 7}
HAMS EF O 2ol 2ARI0| O] JENZ BTtC}.

0x13 SOCK_INIT Socket n O] TCP mode £ open =l AEf.
‘Sn_MR P[3:0]= Sn_MR_TCP’O|X OPEN command &
AtEMS [, Sn_SR 2| AtEj= SOCK_INIT S 2 EHSICE,
LISTEN I} CONNECT command € A% 4= QIC}.

0x14 SOCK_LISTEN Socket n O] TCP server mode £ ZZAtSIH, ‘TCP CLIENT’
EE2H connection-request(SYN packet)E 7|Ct2|= AFEf.
LISTEN command 2 AF23tH 0| ALEjE wsiC},
SOCK_LISTEN AFEfOJA] ‘TCP CLIENT’S| Connect-request
(SYN packet)E MH3XOZ HI|IMES 4 Sn_SR MEj=
SOCK_ESTABLISHED 2 HBst1, Ais 42 TCPy 7t
HEA (Sn_IR(TIME OUT)=*1")8} 1 SOCK_CLOSED & ti3iC}.,

0x17 | SOCK_ESTABLISHED | TCP ®Zi0| M2l AMEY.
‘TCP SERVER’7} SOCK_LISTEN ArEOlA ‘TCP CLIENT’2| SYN
packet XZ2|E MIMNE HQLL} ‘TCP CLIENT’2| CONNECT
command 7} 4&23ME 42, Sn_SRE SOCK_ESTABLISHED 2
HSICE. O] MEfOA SEND 2F RECY command £ #£=3lis}0
DATA packet 8 &4 %= QULCT.

0x1C | SOCK_CLOSE_WAIT Peer ZEE disconnect-request(FIN packet)& 2%t
AMEJf. TCP connection O| 2FM 3| disconnect = Z40| Oful
half-close A'EfjO|2 2 DATA packet &4=4I0| 7}53ICt. TCP
connection 2 <X S| disconnect 57| Q|8 Al= DISCON
command & 3SjOF oIC}. SFX|BF El=3| Socket =
close & A2 CLOSE command & £=¥3ICt.

0x22 SOCK_UDP Socket n O] UDP mode 2 Open =l AFE].

‘Sn_MR P[3:0]=Sn_MR_UDP’Ql A'EfO|A{ OPEN command O]
W AS O Sn_SR & SOCK_UDP AtEjZ HRICt TCP
mode Socket 1} EZ2| connection-process §l0| DATA

=
packet 2 &4g 5= QAL
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0x42 SOCK_MACRAW Socket 0 7} MACRAW mode 2 Open =l AFE].
‘SO_MR P[3:0]=SO_MR_MACRAW’0O|12 OPEN command O]
% = o O AlEj2 HERCH.

UDP mode Socket & connection-process $10| 21& MAC

packet (Ethernet frame)S &=M3gt 4= QICt.

Otz o] Socket status &= Sn_SR Q| MO| IHOA BtEL|= Temporary Status =O|Ct.

Value Symbol Description

0x15 SOCK_SYNSENT ‘TCP CLIENT’7} ‘TCP SERVER’Oj| 4 Connect-request (SYN
packet)S &t SJE.

CONNECT command O 2|8f Sn_SR 9| AlE}7}
SOCK_INIT 0jjA{ SOCK_ESTABLISEHD = H}& [ L}EFLICE.
0] MEHOIAM ‘TCP SERVER’ 2 E{ Connect-accept (SYN/ACK
packet)E AT AL, Sn_SR 9| MEj= X522 SOCK_
ESTABLISHED AE{Z H{RICt. SFX|2F ‘TCP SERVER’Z £H
TCPro 7} 2HA4&}7| F7FX| (Sn_IR(TIMEOUT)=“1’) SYN/ACK
packet & FAISHX| 2T ZAL0|= SOCK_CLOSED AEfZ
BRI T

0x16 SOCK_SYNRECV ‘TCP SERVER’7} ‘TCP CLIENT’2ZEE connect-request (SYN
packet)Z A1k ALEY.

0] MEJO|A W5500 O| connect-request Of Clist SEo=
connect-accept (SYN/ACK packet)S ‘TCP CLIENT'O A M3
Moz HMAIWS [f XE=OZ SOCK_ESTABLISHED 2=
HFRICE SEX|2F H&0| AIiHS [Of Timeout Interrupt 7t

SbMSET (Sn_IR(TIME OUT)=‘1") SOCK_CLOSED & H}®IL}.

0x18 SOCK_FIN_WAIT Socket n 0| Closing &= AtEfE2A{, Active close L} Passive

close @1 A2 9| Disconnect-process 0| A L}EFLI= AFER.

Ox1A = OCKACECHING Disconnect-process ~ 1&0| MaAXMoz  AZE[ALL,

0X1B SOCK_TIME_WAIT Timeout Interrupt 7} 2 SHH (Sn_IR(TIMEOUT)=1") SOCK_
CLOSED ArEf 2 HHSHC}.

0X1D SOCK_LAST_ACK Passive Closing @I 2 W5500 O] M&3%H FIN packet 9
FIN/ACK packet 2 7|Ct2|&= AFEH.

Timeout Interrupt 7} 2t SHH (Sn_IR(TIMEOUT)=‘1") SOCK_
CLOSED AMEjZ HHBIC}
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Sn_PORT (Socket n Source Port Register) [R/W] [0x0004-0x0005] [0x0000]

Sn_PORT += Source Port Number £ M7MSICt Socket n & TCP L} UDP mode 2
23 mjot S538t0, 1 2 mode = FA|EICE. OPEN command O|ZF0ff HEEA|
x

Ms|op st

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 & A StCE. UDP Of A
SEND_MAC command £ At28% Z<2 Socket n Q| Destination hardware address £

AXSICE EESEH TCP, UDP mode O Af Sn_DHAR -2 CONNECT L} SEND command O

O|5t ARP-process £ Edf

tot

| =35t Destination hardware address 2 AX™EICE

J

Host = CONNECT L} SEND command d& O|& Sn_DHAR & E3| Destination

hardware address & & %= 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
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Sn_DIPR

(Socket n Destination IP Address Register)

[R/W] [0x000C-0x000F] [0x00000000]

Sn_DIPR £ Socket n 2| Destination IP address & A7™{SHCH. Sn_DIPR 2 TCP, UDP
mode O A2t §&F S, MACRAW mode OAM= FA|=CE. TCP mode O A{, ‘TCP
o
o

CLIENT'Z Sxtg Z#Q H238t7| 93k ‘TCP SERVER’C| IP address 2 MA&tD,
CONNECT command O|F0f AX&tCt, “TCP SERVER'Z SX&ts AL ‘TCP CLIENT’ S}
& MZ oz UEmMo=z ‘TCP CLIENT’S| IP address 2 AMZXEICL UDP

mode O|Al=, Sn_DIPR & UDP L} IP Data packet M&0| AtEE Destination IP
address 2 SEND L} SEND_MAC command O|F 0o A tCt.

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]

Sn_DIPR 2 Socket n 9| Destination port number & A7 3tCt. Sn_DIPR 2 TCP, UDP
mode O MBt £F35t10, 1 2|2 mode Y= FA|=ICE

TCP mode Of| A, ‘TCP CLIENT’Z ZS&iat AL H=3517| st ‘TCP SERVER’Q| Listen
port number 2 A5, CONNECT command O|F 0| AMSHCE. UDP mode Of A
Sn_DPORT = UDP Data packet M&0| AFEE Port number 2, SEND L} SEND_MAC

command O|™ Q| MHSHC}.

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

0x0010 0x0011
0x13 0x88
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Sn_MSSR (Socket n Maximum Segment Size Register) [R/W] [0x0012-0x0013] [0x0000]
Sn_MSSR & TCP 9| MSS (Maximum Segment Size)0| AL, TCP 7}

Passive @ EO|A] &3 Z! [ Sn_MSSR & M EIC},

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 3ICt.
Sn_TOS = OPEN command O|70f A% 3|0f SHC}.

REM|BH AR http://www.iana.org/assignments/ip-parameters £ ZtZX Hf2tC},

Sn_TTL (Socket n TTL Register) [R/W] [0x0016] [0x80]
Sn_TTL IP layer O A IP header 2| TTL (Time to live) field & M7 3SICt.
Sn_TTL 2 OPEN command O|70f A7H3|OF StC}.

KEMIBE AFEHE http://www.iana.org/assignments/ip-parameters £ ZtX H}2tHC},

ro

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

Sn_RXBUF_SIZE = Socket n RX Buffer Block size £ ALt Socket n RX Buffer
Block 2 0, 1, 2, 4, 8, 16 Kbytes A7|2 A™E £ QUOM, 0| 29 S AT
4% s%s 2270t Reset =20 Z7|ZC=Z 2Kbytes o S H=Ch
Sn_RXBUF_SIZE o] £3l2 16K bytes 2 A1f& 24 QIOM 16K bytes 2 *x1}st
O|= 2| Socket 2 H&HQl Data 4=410| E7+55tLt.

8 72| Sn_RXBUF_SIZE 7} MHHL|M 1 MH™3 7|02 Socket 0 HE {44Ho=z
16KB RX Memory L0 RX Buffer Block O] XI5 2 E=ICt. &&=l Socket n RX Buffer
Block & O7|A MMzt 37| AHEQI0| 0x0000 HE  OxFFFF  77HX|
64KbytesAddress 3 7t2 Zt= 16bits Offset Address 2 ™2=ICH (Sn_RX_RD 2}
Sn_RX_WR Register %t=x)

o

Opt

-
N
N
co

Value (dec) 0 16
Buffer size OKB 1KB 2KB 4KB 8KB 16KB

Ex) Socket 0 RX Buffer Size = 8KB
0x001E
0x08
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Sn_TXBUF_SIZE (Socket n TX Buffer Size Register) [R/W] [0x001F] [0x02]

Sn_TXBUF_SIZE = Socket n TX Buffer Block size

M BICE Socket n TX Buffer
Block 2 0, 1, 2, 4, 8, 16K bytes 27|2 MH 9

2t = Aom, 0] 29| s MEY
e QFE2 Yo7zIrt. Reset 0| X7|Zf22 2Kbyte O 2 Z=Ch.

Sn_TXBUF_SIZE °| &£%t2 16K bytes &

=

=

=
s A

T
H.

o XFutst = glom, 16K Bytes & =15t
O|= 2| Socket 2 H&HQl Data T&0| =7+HS5tHLt.

8 7§2| Sn_TXBUF_SIZE 7} M™E|™ 1 M™3 7|02 Socket 0 £ E =AMCHE
16KB TX Memory LH{O{| TX Buffer Block O] &&t=ICt, &&=l Socket n TX Buffer
Block 2 Of7|A MH™ESH 37| A#Qi0] 0x0000 £ E{ OxFFFF 7tX| 64Kbytes
Address Z27t2 7X|= 16bits Offset Address 2 HZ=ICE (Sn_TX_WR 2}
Sn_TX_RD Register &=x)

Value (dec) 0 1 2 4 8 16

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

Ex) Socket 0 TX Buffer Size = 4KB
0x001F
0x04
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Sn_TX_FSR (Socket n TX Free Size Register) [R] [0x0020-0x0021] [0x0800]

SNn_TX_FSR £ Socket n TX Buffer Block 2| Free size & UHFEDH, X7|4t2

=

Sn_TXBUF_SIZE 9} ZCh. HOST & Sn_TX_FSR 2Lt G 2 Data £ Socket n TX buffer
of MM o EICt ofListD, OfE T&0| ARE|X| 2 Data S overwrite
=1

off H2|7| mj=OlCt. ek, Data & 0| HHEA| Sn_TX_FSR

UELCH &HLE ZEZ Data size & ™Mol Socket n TX Buffer of X%t

o 0
rx
4ot
wv
>
(@]
o]
|0

=

SEND L} SEND_MAC command £ 0|83%}0 Data £ F&ohCh Dok M3 Data
A7|7F Sn_TX_FSR ELC} 2 4%, Data & ZO| Sn_TX_FSR ZA7|ZtE LIFO0 M
M£S||0F SHCF.

Sn_MR 2| P[3:0]7} TCP mode(‘0001°’)7} OfHl AL, Sn_TX_FSR & ‘Socket n TX
Write Pointer Register(Sn_TX_WR)’1} ‘Socket n TX Read Pointer Register(Sn_TX_RD)’
2to| XIO|2 Xt= AAH=EICEH 2|10 TCP mode @ 4A20|=, Sn_TX_FSR 2 ‘Socket
n TX Write Pointer Register(Sn_TX_WR)’1} TCP & A ZZl ALC{Hl0] =4E 2A4Z 5
Data ©| Pointer X}O|2 X}= A AH=IC.

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

1) AOj= ZEE BEHSE Of HXILHE 16 HIEO|LH F, SA0| M&EE
|

gie & 87| ME0, o HIO[EX 2 B0 LI+O{M &= &2 0] 0| HEE
o

Sn_TX_RD (Socket n TX Read Pointer Register) [R] [0x0022-0x0023] [0x0000]

Sn_TX_RD &= Sn_CR 2| OPEN command O 2| Z=7|3}=IC}. &, Sn_MR

o el
P[3:0]7t TCP mode(‘0001’)Ql AL, TCP AHAZAHO| MHL|= CHA A x7|Zt0| Y
24 &t

0| ZfE& Sn_CR 2| SEND command 9|8l AX}so =2 Z=7}=ICE Sn_CR 2| SEND
command = Socket n TX Buffer 0 Sn_TX_RD £E Sn_TX_WR 7}X| M%t=l Data &

M&St Sn_TX_RD & Sn_TX_WR 1} Z2 ZfC=2 XZCE FIIA|A =Cf. Trek

= o

A+s 718t 4£0| 16bit Offset Address 9| Z|CH £t OxFFFF £ Z=1}(0x10000 O] A+
8

2)8t0] Carry bit(17% bit)7} &tAist AL 1 Carry bit &= ZA|X|1, 8} 16bits
o2 Xts HFECH

Sn_TX_WR (Socket n TX Write Pointer Register) [R/W] [0x0024-0x0025] [0x0000]
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Sn_TX_WR += Sn_CR ©| OPEN command Of 2Q|s§ Zx7|s}=IC}t. EF, Sn_MR 9]
P[3:0]7t TCP mode(‘0001°)Ql AL, TCP HZAO| MHEE= CHAONAM X740 X
28 £t

dgja, o gt2 Data & T&ot7| flsh CHE2l EAeb 20| SAL AL
ZFO{0F oICH. A HMHZE, Host = &S Data & K& A|Ef Address QI O] gf=S
Ql=Ct. = HMZ, Host = O| 4= A|El Address 2 St0] Data £ Socket n TX
Buffer Of M&SIC. A HRWZE, O|FQ| Sn_TX_WR Ztof Buffer o XZ3$t Data 9
Byte Size ZfS 5t Sn_TX_WR { AAISHCE, OteF Sn_TX_WR £f0| 16 Bits
Offset Address 2| X|CH Z} OxFFFF £ ZX1}0x10000 O|A AL)3}0 Carry bit(17t%
bit)7} 2ot AL I Carry bit = FA|StD 59| 16bits Zr22 ALAISHOF éEf
OtX|8te 2, Sn_CR 2| SEND/SEND_MAC command £ =35l0{ Buffer 0 XZ &

Data £ T &Lt

(@]

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{FH,
Sn_RXBUF_SIZE & =utgt = QICt. 12|13, 0| Zf2 ‘Socket n RX Write Pointer
Register(Sn_RX_WR)’2} ‘Socket n RX Read Pointer Register(Sn_RX_RD)’ 79| X}O|
USSR AHLHEICH

Ex) In case of 2048(0x0800) in SO_RX_RSR,
0x0026 0x0027
0x08 0x00

Zl

AO|Z= HEE HASH= O] YX|LEHE= 16 H{EO|LE. =, SA0| HEE

gis & Bl7] ME0, o HIO[EHX 2 H0f L+0fM 8= S 0| g0 #HE=
o

Sn_RX_RD (Socket n RX Read Data Pointer Register) [R/W] [0x0028-0x0029] [0x0000]
Sn_RX_RD = Sn_CR 9| OPEN command 0f 2|3l x£7|3} =IC}.
O 2tS A%t Data 2 20{7t7| QI8h Che ol Mxtet 20| AHLE Al oot
SICH & B2, Host = £=AI3I Data 2| A|Z} Address QI O Zt2 QdLrt F
HEIZ, Host &= O] A|Z&l Address 5 E| Data £ &=C}. AN H®ZE, Host
Sn_RX_RD Z}S 912 Data 9| Byte Size & 3ot gfo=2 ZHAIS| =Cf. Ok MM

|F ﬂJI

rr

TEOAM A A=l Sn_RX_RD 4f0| 16 Bits Offset Address 2| X|CH %t OxFFFF £
A 1H0x10000 O|Atl AL)80 Carry bit(17™ bit)7} gtAist AL, 1 Carry bit =
DAStD B9l 16bits ZtOE WAISHOF BCh OIX|YOR, Host & HAE S
bS|

ME835H7| 2|8l Sn_CR 2| RECV command & &l $tC}.
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Ex) In case of 2048(0x0800) in SO_RX_RD,
0x0028 0x0029
0x08 0x00
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Sn_RX_WR (Socket n RX Write Pointer Register) [R] [0x002A-0x002B] [0x0000]

Sn_RX_WR

O] ¢{2 Data

Address | %|C§ Zf OxFFFF £

HEAMSE 4O

= Sn_CR 2| OPEN command 0f 2|slf =7|2} =ICt.

o Qs Ats Stetch 2
Z1H0x10000 O|AHY ZH<

DA|E| D 52 16bits 7

otok =7}ot 16bit Offset
8t0] Carry bit(17t™ bit)7}

2 A= MXNEC)

70|

I-O

, -1 Carry bit =

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

0x002A
0x08

0x002B
0x00

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

Sn_IMR £

Mask Bit 52 Sn_IR 2| Interrupt Bit &

WS Sn_
S|

™ EICH Sn_IMR 1f Sn_IR o] Q9| Bit 7| R&

Host 2 22{Z Socket n Q| Interrupt £

A MESHCE. Sn_IMR 2| Interrupt
S} 2tz L) 2=k 2 92|Q| Socket Interrupt 7t
IMR ©| 1 Bit 7t ‘2 4HElof S FL SnR o [ Bit 7 ‘=

‘' mf IR(n) = “1°0| EIC}. o]y

IMR(n) = “1°0|2}™H Host Of Interrupt 7 244 (‘/INT’ signal low assert)3tC})
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 &=

& Al IP layer O A IP header 2| Fragment field & A& SICt.

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

0x002D
0x00

0x002E
0x00
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Sn_KPALVTR (Socket n Keep Alive Time Register) [R/W] [0x002F] [0x00]

1 byte register & Socket n 2| KEEP ALIVE(KA) packet 2| MZ& Time & ML}
TCP mode Bt § &3}, 11 2| mode = FA|=ICt EHQ|&= 5 sec O|LC}.

KA packet 2 Sn_SR O| SOCK_ESTABLISHED 2 7TO|Z|11 3tH O|A+O| Data packet
SAO|LE Al 0|3 MB0| JH5BICH Sn_KPAVIR > 0 U 2, 4HE Time-
period 7t X|LIA E|™H W5500 2 LjEH O Z(automatically) KA packet 8 M&51Y
TCP connection & Check 3L} (Auto-Keep-Alive-process). Sn_KPALVTR = 0 & AL+
Auto-Keep-Alive-process = SASIA| O, Host | SEND_KEEP command 0 2|}
KA packet O] &3 4= QICH(Manual-Keep-Alive-process).

Manual-Keep-Alive-process &= Sn_KPALVTR > 0 & A2 ZA|=IC}.

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 \"
ViN DC input voltage -0.5to 6 \'
Vout DC output voltage -0.5to0 4.6 \'
Iin DC input current +5 mA
Top Operating temperature -40 to +85 °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 conforming 2 2000 \'%
voltage (human body to MIL-STD 883F Method
model) 3015.7
VESD(MM) Electrostatic discharge TA = +25 °C conforming B 200 \'%
voltage (man machine to JEDEC EIA/JESD22
model) A115-A
VESD(CDM) | Electrostatic discharge TA = +25 °C conforming [ 500 \'
voltage (charge device to JEDEC JESD22 C101-C
model)
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 \Y
Vi High level input 2.0 5.5 \'
voltage
ViL 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
Vr. Schmitt trig High to | All inputs except Xl 0.95 1.02 1.09 \"
Low Threshold point
T, Junction 0 25 125 °C
temperature
I Input Leakage +1 pA
Current
Ry Pull-up Resistor SCSn, RSTn, PMODE[2:0] 62 77 112 Kohm
Rep Pull-down Resistor RSVD(Pin 23, Pin 38 ~ Pin | 48 85 174 Kohm
42)
VoL Low level output IOL = 8mA, 0.4 \"
voltage All outputs except XO
Vou High level output IOH = 8mA, 2.4 \"
voltage All outputs except XO
loL 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, AVYDD=3.3V, Ta 132 mA
(Normal operation =25°C
mode)
Iop2 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

RSTn _\_/ |
| . Too R
PLOCK | —
(Internal) T 3
Figure 22. Reset Timing
Symbol Description Min Max
Tre Reset Cycle Time 500 us
TeL RSTn to internal PLOCK (PLL Lock) - 1ms

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 25C) +30 ppm
Shunt Capacitance 7pF Max
Drive Level 59.12uW/MHz
Load Capacitance 18pF
Aging (at 257C) +3ppm / year Max
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5.5.4  SPI Timing

scsn .\ [\
j Tess : iTCSHj
ScK o [\ e\ [\
Vi —\/ —
wos1 N W
i Tov Mi Tenz

e R e /7777777, S G

Figure 23. SPI Timing

Symbol Description Min Max Units
Fsck SCK Clock Frequency 80/33.3" MHz
Twh SCK High Time 6 ns
TwL 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

4 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.

> 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+ TD+ c i TX+
TCT u % ||$cm TCT j” tann
o W o
RD+ , RX+ RD+ . RX+
l“ﬁ‘J ” CMT RCT §U L—-&J
RD- er" 3lie RX- RD- — E—’;'rw.]—-RX-
RCT — 11 1:1 CMT
Asymmetric Transformer Symmetric Transformer
Figure 24. Transformer Type
5.5.6 MDIX
W5500 2 Auto-MDIX & X|&I8}X| =L
[t2tA{, Router = Network Switch(51E)2t HZASl= AL straight-through cable £
ArE3t4, PC, Workstation, €& I CF2 W5500 € A AZAst=E 420 = HIEA]

Crossover cable £ Ar2%tHC}.

T Auto-MDIX £ X3t U= FX|(A tiE=22l 71717k 0] 7I5g RIetehet
AZSl= ZR0|= O cable 8 AFRSIO{E 2SIt

64 / 68 W5500 Datasheet Version1.0.6 (DEC 2014)



@Znet

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.

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

Time —>

IPC-020c-5-1

Figure 25. IR Reflow Temperature
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Package Descriptions

1.15) (1.43)
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Figure 26. Package Dimensions
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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)
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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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