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Features

Support Hardwired Internet protocols

: TCP, UDP, WOL over UDP, ICMP, IGMPVv1/v2, IPv4, ARPPPOE
Support 4 independent SOCKES simultaneously

Support SOCKETless command

: ARP-Request, PINGRequest

Support Ethernet Power down mode & Main Clock gating for power save
Support Wake on LAN over UDP

Support Serial & Parallel Host Interface

: High Speed SPI(MODE 0/3), System Bus with 2 Address signal & 8bit Data
Internal 16Kbytes Memory for TX/ RX Buffers

10BaseT/100BaseTX Ethernet PHY Integrated

Support Auto Negotiation (Full and half duplex, 10 and 100 -based )
Support Auto-MDIX only when Auto-Negotiation Mode

Not support IP Fragmentation

3.3V operation with 5V I/O signal tolerance

Network Indicator LEDs (Full/Half duplex, Link, 10/100 Speed, Active)
48 Pin LQFP& QFN Lead-Free Package (7x7mm, 0.5mm pitch)

Target Applications

W5100Sk o4' - Lk Embedded application/ & 0.

User product based on W5100 : No modify firmware

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

USBto-Ethernet: Storage Devices, Network Printers
GPIGto-Ethernet: Home Network Sensors

Security Systems: DVRs, Network Cameras, Kiosks

Factory, Building, Home Automations

Medical Monitoring Equipment

Embedded Servers

Internet of Thing (I0T) Devices

IoT Cloud Devices
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Block Diagram

HOST
[ (User MCU) ]

Figure 1 Block Diagram
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1  PIN Description

cep288y§52888

IRRNRRERINIRnininnnRN

8 8 3 8 8 5 8 83 8K &K
DATO[ | 37 24 | ] 3v3D
DATL. | 38 23 | ] G\D
DAT2[ | 39 22 | ]1v2D
DAT3[ | 40 21 || @On
DATA| | 41 IZH et 20 | ACh
DATS | | 42 19 | ] DPXn
DAT6 | | 43 W51OOS 18 | | PDn
DAT7 | 44 17 | ] LNKn
V2Dl | 45 16 | ] GNDA
Qo 4 LOT Number 5 7 avaa
INTn [ | 47 Weekly Code 14 ] 120
RS [ | 48, 13 | ] 1v2D

GNDA[ | 1(
™ON[ | 2
™OP[ | 3
VA | 4
RN 5
RAP[ 6
GNDA[ | 7
VA | 8
RETBG[ | 9
GND [ 10
a0 [ | 11
x| | 12

Figure 2 W5100S Pin Layout

Table 1 Pin Type Notation

Type Description

| Input

Output

Alternate (Multi -function) Signal

Internal pulled -up 75Ko resistor

Internal pulled -down 75Ko resistor

Analog

U |>» |0 C|Z|0

Power & Ground

W5100S Datasheet Version1.0.0 11/ 110
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1.1  PIN Description

Table 2 PIN Description

PIN # Symbol | Type | Description
1 GNDA AP | Analog Ground
2 TXON AO | Differential Transmitted Signal Pair
3 TXOP A0 \ e H+ e ME)ID i/ A TXOP/TXONRp oL
CYTT #14H0.
4 VoA AP Analog 1.2V Power-
V20 (4TS ° . EKO.
5 RXIN Al Differential Received Signal Pair
6 P Al \ e H+ n .MDID i/ A RXIP/RXONj§ @ L
CY$TS wn o.
7 GNDA AP | Analog Ground
8 3V3A AP | Analog 3.3V Power
Off-chip Bias Resistor
9 RSET BG| AO | QS 123Ko, ¢\ 1%e L Analog GroundT
enA’T — 0.
10 GND AP | Digital Ground
11 XSCO AO | 25MHz Clock
QSTS  25MHzclock L 0.
W5100S€ QS 25MHz Clock L 25MHz(ow
Frequency mode)+1 4H - 100MHz(Normal
mode) T n * £n1 9S Operation
12 XSCl Al Clock(SYS_CLiYT O 0.
25MHz Crystal Oscillator(XTALY Oscillator(OSC)r
7 " 0.
0SG Qo ., t 25MHz@12V0 QO o € XSCk
77 ° XSCQE e it A Floating A ©o.
s 'E 9 ok Clock Selection Guiden Mw 0.
13 V2D 5 Digital 1.2V Power |
1vV20+ {4TS . Efo.
Internal Regulator 1.2V Power Output
W5100S" — OS Regulator 1.2V Power
Output 1 T Max150mA» ML g, el A QS
14 1v20 PO |Os  Capacitor 3.3uF " W5100Sy 1v2D #
1V2AT © . ©O.
1V20lE FerriteBeadh QO « 4 ,1V2D¥ 1V2A
T= <+~ 0.
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+ Powerte W5100SL — 1 471 om Device
Powert OQoH @ ' 0.

15 3V3A AP | Analog 3.3V Power

16 GNDA AP | Analog Ground

Link Status LED -

SPI, Paralld Bus Mode™ =,;

17 LNKn ou
Low : Link up

High : Link down

Link Speed LED-

SPI, Parallel Bus Mode® =,, +

18 SPDn ou
Low : 100Mbps

High : 10Mbps

Link Duplex LED

SPI, Parallel Bus Mode® =,, +

19 DPXn ou
Low : Full-Duplex

High : Half-Duplex

Link Activity LED

SPI, Parallel Bus Mode® =,; +

No Flash: Link up state without TX/RX

20 ACTn ou

Flash : Link up state with TX/RX data

High : Link-down state

Link Collision Detect LED

SPI, Parallel Bus Mode® =,, +

W5100SData’lfy A 4wl cm 1 Quho.

21 COLn ou

Low : Collision Detected
High : No Collision

Digital 1.2V Power
v20TS ° ., EKo.
23 GND P Digital Ground

24 3v3D P Digital 3.3V power

22 1va2D P

25 MODI[0] ID W5100S Mode Selection

26 MODJ[1] ID | W5100S) MOD[3:0f §f A G®n¥F ~ F ¢ 0.
27 MODI2] ID 000006 : SPI Mode

28 MODJ[3] ID 0010X6 : BuPModea | | el

W5100S Datasheet Version1.0.0 13/ 110
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W5100S Chip Select

29 CSn U Low : Select

High : No Select

SPI Clock

SPI Mod® =, SPI ClocklL

(Wi

30 SCLK ID

Parallel Bus Moded= . 1+ , GND¥ 7 ° « t Floating
0.

Digital 1.2V Power

31 1v2D P )
V20T S " . Ef€o.
SPIMaster Output Slave Input / Address 0

MOSI MOSI : SPI mode® =, SPIDatan HOSTT $

32 | /ADDR | IDM |opf o.
ADDROQ Parallel Bus Mode® =,, Address 0L

0.
SPIMaster Input Slave Output / Address 1

33 1S9 opw MISO : SPImode™ =,, SPIDatay HOSTT “In o.
/ADDR
ADDR : Parallel Bus Mode® =,, Address 1L o)
Read Strobe
34 RDn IU | Parallel Bus Mode® _ ;  Read Operation L Qv o.
SPIMod®® _: 3Vv3D¥ 7" « t Floating ©o.
35 WRn U Write Strobe
Parallel Mode® _ 1 | Write Operation L Qv o .
36 3Vv3D P Digital 3.3V Power
37 DATO IOU | 8 Bits Data Bus
38 DAT1 IOU | Parallel Bus Mode®™ _ : , HOSTy Datan
39 DAT2 IoU o - t,W5100S3 TS Datan o EIo..
40 DAT3 10U
41 DAT4 IOU | SPIModelr . 1 ,Floating o .
42 DATS 10U
43 DAT6 10U
44 DAT7 10U
45 1va2D P Digital 1.2V Power
46 GND P Digital Ground
Interrupt
W5100Sy Ethernet 13 M= A Event" eVY 1
47 INTh oP HOSV = @Y o.

Low : Interrupt Occurred

High : No Interrupt

14/ 110 W5100S Datasheet Version1.0.0



dﬂ?IZnet

(M w MR2(Mode Register 2} IEN(Interrupt pin
Enable), INTPTMR(Interrupt Pending Time Register),
IMR(Interrupt Mask Register), IMR2(Interrupt Mask
Register 2), SLIMR(SOCKEless Interrupt Mask

Register))

Reset

W5100SL 4 O .RSTnR € e it A 500ns
+0 Lown +n -  0.W5100SKE RSTnp "
"y 603ms+ / §& 4, " yo.

48 RSTn IP
(M w 7.4.1 Reset Timing)

Low:W5100S" 4. A o.
High: W5100S" 72U cwm A ©.
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2 Memory Map

W5100S€ W5100 EL —

¢®  Memory Mapy T . "EH”

Figure3’ ~ # UT = Common Registere £ 1" y 0.

0x0000
0x0030

0x0089

0x0400

0x0800

0x4000

0x6000

0x8000

1w

Common Registers (W5100 Compatible)

Common Registers (New W5100S Reg.)

Reserved

Socket Registers

Reserved

TX Memory

RX Memory

Figure 3 Memory Map
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Figure 3 € Common & SOCKETRegister Block’ TX/RX Memory Blocke 1 AddressOffset L

A O . W5100S ResetA, W5100SKE TX/RX Memory Block ° SOCKET TX/RX Buffer

Block L 2KB2KBT £ 7 ©.

W5100S Reset=|= , SOCKE™N TXBuffer Block Sizel€ TMSR(TX Memory Size Register) ,

SOCKET RX Buffebizel€ RMSR(RX Memory Size Register) ~gn " ’

W5100Sy 1" §y SOCKET TX/RX Buffer Size Register(Sn_TXBUF_SIZE / Sn_RXBUF_SIZE)
SOCKEN TX/RX Buffer Block Sizen =& 5 " ® 0. & sy SOCKEN TX/RX Buffer

x 0o.°

Block ¥« E * ‘ 8KBn 4’ W' o.
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2.1 W5100S Registers

2.1.1 Common registers

Table 3 Common Registeis

Address

Register

0x001C

0x001F

Reserved

0x0020

Interrupt2 (IR2)

0x0021

Interrupt2 Mask (IMR2)

0x0022

0x0027

Reserved

0x0028

PPP LCP Request Timer
(PTIMER)

0x0029

PPP LCP Magic Number
(PMAGIC)

0x002A
0x002B
0x002C
0x002D

Unreachable IP Address
(UIPRO)
(UIPR1)
(UIPR2)
(UIPR3)

0x002E
0x002F

Unreachable Port
(UPORTRO)
(UPORTR1)

0x0030

Mode2 (MR2)

0x0031

Reserved

0x0032
0x0033
0x0034
0x0035
0x0036
0x0037

Destination Hardware Address
on PPPoE

(PHARO)

(PHAR1)

(PHAR2)

(PHAR3)

(PHARA4)

(PHARS)

0x0038
0x0039

Session ID o PPPoE
(PSIDRO)
(PSIDR1)

0x003A
0x003B

Maximum Receive Unit on PPPoE
(PMRURO)
(PMRUR1)

Address | Register
0x0000 Mode (MR)
Gateway Address
0x0001
(GARO)
0x0002
(GAR1)
0x0003
(GAR2)
0x0004
(GAR3)
Subnet Mask Address
0x0005
(SUBRO)
0x0006
(SUBR1)
0x0007
(SUBR2)
0x0008
(SUBR3)
Source Hardware Address
0x0009
(SHARO)
0x000A
(SHAR1)
0x000B
(SHAR2)
0x000C
(SHARS3)
0x000D
(SHAR4)
0x000E
(SHAR5)
Source IP Address
0x000F
(SIPRO)
0x0010
(SIPR1)
0x0011
(SIPR2)
0x0012
(SIPR3)
Interrupt P ending Time
0x0013
INTPTMR
0x0014 ( p
(INTPTMR}Y
0x0015 Interrupt (IR)
0x0016 Interrupt Mask (IMR)
RetransmissionTime
0x0017
(RTRO)
0x0018
(RTRO)
RetransmissionCount
0x0019
(RCR)
RXMemory Size
0x001A
(RMSR)
TX Memory Size
0x001B
(TMSR)

0x003C

PHY Status
(PHYSRO)
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Address | Register Address Register
0x003E PHY Address Value (PHYAR) OXOO5E SOCKETess Interrupt Mask
0X003F PHY Register Address (PHYARR) (SLIMR
0x005F SOCKEess Interrupt ( SLIR
PHY Data Input
0x0060
0x0040 (PHYDIRO)
0x0041 PHYDIR1 - Reserved
: ( ) O0x006A

PHY Data Output
0x0042 (PHYDORO)

0x0070 Clock Lock (CLKLCKR)
0x0071 Network Lock (NETLCKR)

0x0043 | (PHYDOR1) 0x0072 | PHY Lock (PHYLCKR)
0x0044 PHY Acess(PHYACR) 0x0073
0x0045 PHY Division (PHYDIVR) -~ Reserved

PHY Control 0x007F
0x0046 (PHYCRO) 0x0080 Chip Version (VERR)
0x0047 (PHYCR1) 0x0081 Reserved
0x0048 100us Tick Counter
~ Reserved 0x0082 (TCNTRO)
0x004B 0x0083 (TCNTR1)

0x0084

0x004C SOCKETess Command (SLCR
SOCKETless Retransmission Time
0x004D | (SLRTRD

0X004E (SLRTRYL

SOCKETess RetransmissionCount
0X004F (SLRCR

SOCKETess Peer IP Address
0x0050 (SLPIPRO)

0x0051 (SLPIPR1)

0x0052 (SIPIPR2)

0x0053 (SLPIPRB

SOCKETless Peer Hardware

~ Reserved
0x0087
0x0088 TCNTCLR

Address
0x0054

(SLPHARD
0x0055

(SLPHARLL
0x0056

(SLPHARR
0x0057

(SLPHARB
0x0058

(SIPHARA4)
0x0059

(SLPHARS5)

PINGSequence Number
0x005A (PINGSEQRO)

0x005B (PINGSEQR1)

PINGID

0x005C (PINGIDRO)

0x005D (PINGIDR1)
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2.1.2 SOCKERegisters

Table 4 Socket Registers

o Address
Symbol Description
Sn_ D S1 S2_ S3.
SOCKETN
Sn_MR 0x0400+(0x0100 x n) 0x0400 0x0500 0x0600 0x0700
Mode
SOCKEN
Sn_CR 0x0401+(0x0100x n) 0x0401 0x0501 0x0601 0x0701
Command
SOCKETD
Sn_IR 0x0402+(0x0100x n) 0x0402 0x0502 0x0602 0x0702
Interrupt
SOCKETN
Sn_SR 0x0403+(0x0100x n) 0x0403 0x0503 0x0603 0x0703
Status
Sn_PORTRO | sOCKET 0x0404+(0x0100x n) 0x0404 0x0504 0x0604 0x0704
Sn_PORTR1 | Source Port 0x0405+(0x0100x n) 0x0405 0x0505 0x0605 0x0705
Sn_DHARO 0x0406+(0x0100x n) 0x0406 0x0506 0x0606 0x0706
Sn_DHAR1 SOCKET, 0x0407+(0x0100x n) 0x0407 0x0507 0x0607 0x0707
Sn_DHAR?2 Destination 0x0408+(0x0100x n) 0x0408 0x0508 0x0608 0x0708
Sn_DHAR3 Hardware 0x0409+(0x0100x n) 0x0409 0x0509 0x0609 0x0709
Sn_DHAR4 | Address 0X040A+(0x0100x n) | Ox040A | OxO050A | Ox060A 0x070A
Sn_DHARS5 0x040B+(0x0100x n) 0x040B 0x050B 0x060B 0x070B
Sn_DIPRO 0x040C+(0x0100x n) 0x040C 0x050C 0x060C 0x070C
sn DIPR1 | SOCKEM 0X040D+(0x0100x n) | 0x040D | Ox050D | Ox060D | O0x070D
Destination IP
Sn_DIPR2 0x040E+(0x0100x n) 0x040E 0x050E 0x060E 0x070E
Address
Sn_DIPR3 0x040F+(0x0100x n) 0x040F 0x050F 0x060F 0x070F
Sn_DPORTRO | sOCKET n 0x0410+(0x0100 x n) 0x0410 0x0510 0x0610 0x0710
Sn_DPORTRO | Destination Port 0x0411+(0x0100 x n) 0x0411 0x0511 0x0611 0x0711
Sn_MSS0 SOCKET n 0x0412+(0x0100 x n) 0x0412 0x0512 0x0612 0x0712
Maximum
Sn_MSS1 . 0x0413+(0x0100 x n) 0x0413 0x0513 0x0613 0x0713
Segment Size
KET
Sn_PROTOR Soc : 0x0414+(0x0100 x n) 0x0414 0x0514 0x0614 0x0714
IP Protocol
SOCKET
Sn_TOS : 0x0415+(0x0100 x n) 0x0415 0x0515 0x0615 0x0715
IP Type Of Service
SOCKET
Sn_TTL : 0x0416+(0x0100 x n) 0x0416 0x0516 0x0616 0x0716
IP Time To Live
Reserved Reserved 0x0417+(0x0100x n) 0x0417 0x0517 0x0617 0ox0717
Reserved Reserved 0x041D+(0x0100 x n) 0x041D 0x051D 0x061D 0x071D
SOCKET
Sn_RXBUF SIZE : 0x041E+(0x0100 x n) | Ox041E 0x051E 0x061E 0x071E
RXBuffer Size
SOCKET
Sn_TXBUF SIZE : 0x041F+(0x0100 x n) | Ox041F 0x051F 0x061F 0x071F
TX Buffer Size
Sn_TX_FSRO | SOCKET n 0x0420+(0x0100 x n) 0x0420 0x0520 0x0620 0x0720
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Sn_TX_FSR1 | TX Free Size 0x0421+(0x0100 x n) | 0x0421 0x0521 0x0621 0x0721
Sn_TX_RDO | SOCKET n 0x0422+(0x0100 x n) | 0x0422 0x0522 0x0622 0x0722
Sn_TX_RD1 | TX Read minter 0x0423+(0x0100 x n) | 0x0423 0x0523 0x0623 0x0723
Sn_TX_WRO | sOCKET n 0x0424+(0x0100 x n) | 0x0424 0x0524 0x0624 0x0724
Sn_TX_WR1 | TX Write Pointer 0x0425+(0x0100 x n) 0x0425 0x0525 0x0625 0x0725
Sn_RX_RSRO | sOCKET n 0x0426+(0x0100 x n) | 0x0426 0x0526 0x0626 0x0726
Sn_RX_RSR1 | RX Receivel Size 0x0427+(0x0100 x n) 0x0427 0x0527 0x0627 0x0727
Sn_RX_RDO | SOCKET n 0x0428+(0x0100 x n) | 0x0428 | 0x0528 | 0x0628 0x0728
Sn_RX_RD1 | RX Read Binter 0x0429+(0x0100 x n) 0x0429 0x0529 0x0629 0x0729
Sn_RX_WRO | sOCKET n 0x042A+(0x0100 x n) 0x042A 0x052A 0x062A 0x072A
Sn_RX_WR1 | RX Write Pointer 0x042B+(0x0100 x n) 0x042B 0x052B 0x062B 0x072B
SOCKET
Sn_IMR : 0x042C+(0x0100 x n) | 0x042C 0x052C 0x062C 0x072C
Interrupt Mask
Sn_FRAGRO SOCKET n 0x042D+(0x0100 x n) | 0x042D 0x052D 0x062D 0x072D
Fragment Offset
Sn_FRAGR1 | 0x042E+(0x0100 x n) | O0x042E 0x052E 0x062E 0x072E
in IP Header
Sn_MR2 SOCKETn 0x042F+(0x0100 x n) 0x042F 0x052F 0x062F 0x072F
Mode 2
SOCKET
Sn_KPALVTR : 0x0430+(0x0100x n) 0x0430 0x0530 0x0630 0x0730
Keep-alive Timer
Sn_RTRO SOCKET n 0x0432+(0x0100 x n) | 0x0432 0x0532 0x0632 0x0732
Retransmission
Sn_RTR1 Time 0x0433+(0x0100 x n) | 0x0433 0x0533 0x0633 0x0733
SOCKET n
Sn_RCR Retransmission 0x0434+(0x0100 x n) | 0x0434 0x0534 0x0634 0x0734
Count

W5100S Datasheet Version1.0.0
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3 Register Descriptions

Register Notation

* Register Symbol (Register full Name)
- [Register Type][Address Offset][Reset Value]

Register Descriptioné.

7 6 5 4 3 2 1 0
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Bit Type | Bit Type | Bit Type | Bit Type | Bit Type | Bit Type | Bit Type | Bit Type
Sn_IR[3:0]k Register Symbol[Upper Bit:Lower Bit] L + Eo.
Sn_| R[ ®OOBE S o R[ 3] =606, Sn_| R[2] =6bs, ESon _
[Register /Bit Type]: Register | Typeq * COy.
- [RW]:Read*® Write © M " = Register/Bit
- [R=W]:Write >’ Read >4 ~ k Register/Bit
- [RO] : Read Only Register/Bit
- [WQ]: Write Only Register/Bit
- [W]: Write Only Register/ Bit
- [ wC] Wr i + €lead Y & Register/ Bit
- [WO0] : Register/Bit Should be written to only 600
- [W1] : Register/Bit Should be written to only 616
- [AC] : Auto Clear Registr/Bit
- [1] :Alwaysread a1d
- [0] :Alwaysread &0
- [-] :Notavailable
[Address Offset]: 8 p & 4 Address Offset 3 v € Oy.
[Reset Value]: Default Value .
Exd)
4.1.1 MR (Mode Register)
[RW][0X0000][0x03]
MRy FullName E Mode Registerl +C & ,Read¥® Write" ° ™M " = , Address
Offset £ 0x0000+ g , Reset 1 et CLl = & syl > E 0x0340.
7 6 5 4 3 2 1 0
RST - - PB PPPoE - Al IND
AC WO WO R=W R=W - 1 1
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Ex2) MR[RST]
MRy RSTBit

Ex3) MR[7:0]
MRy 7" Bit S 0" Bit
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3.1 Common Registers

3.1.1 MR (Mode Register)
[RW] [0x0000] [0x0 3]

MR E Reset, PING Block,PPPoEEnable L & » ©o.

RST - - PB PPPOE

Bit Symbol Description

Reset

W5100 4, 0.
7 RST

1:Reset, 3 SYS_CLKf

0 : Normal Operation

Auto Clear

[6:5] - Reserved

PING Response Block
PINGRequest @)/ b E 4 Sn

1 : Diable PING Response
0 : Enable PING Response

PPPoEEnable

PPPoB» Enable o©o.
3 PPPoE
1: Enable PPPoE
0 : Disable PPPoE

[2:0] - Reserved

3.1.2 GWR (Gateway IP Address Register)
[R=W] [0x0001 -0x0004] [0x00]

GWRE NETLCKR(Network Lock Registedr Unlock® =, Gatewayq IP Addressn

£EAa 0.

EXYGWR=0192.168.0.160

GWRO0(0x0001) | GWR1(0x0002) | GWR2(0x0003)

GWR3(0x0004)

192 (0xCO) 168 (0XA8) 0 (0x00)

1 (0x01)

3.1.3 SUBR (Subet Mask Register)
[R=W] [0x0005 &x0008] [0x00]
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SUBRE NETLCKRE Unlock® 3, SubnetMasklL —n & 5 o©.

EXYSUBR=0255. 255. 255. 25596

SUBRO(0x0005)

SUBRO(0x0006)

SUBRO(0x0007)

SUBRO(0x0008)

255 (OxFF)

255 (OxFF)

255 (OxFF)

255 (OXFF)

3.1.4 SHAR (SourceHardware Address Register)

[ R=W] [0x0009 -0x000E] [0x00]
SHARE NETLCKR: Unlock® =, Source MACAddressn £ 5

Ex) SHAR 011:22:33:AA:BB:C®

SHARO(0x0009)

SHAR1(0X000A)

SHAR2(0x000B)

0x11

0x22

0x33

SHAR3(0x000C)

SHAR4(0x000D)

SHARS5(0X000E)

OxAA

0xBB

0xCC

3.1.5 SIPR (Source IP Address Register)
[ R=W] [0X000F -0x0012] [0x00]

SIPRE NETLCKRE Unlock® =, SourcelP Addressh &€ 5 ©.

EX)SIPR=0192. 168

.0.1006
SIPRO(X000F) | SIPR1(0x0010) | SIPR2(0x0011) SIPR3(0x0012)
192 (0xCO) 168 (OXA8) 0 (0x00) 100(0x64)

3.1.6 INTPTMR Ipterrupt P ending Time Register)

[RW][0x0013 -0x0

INTPTMRE 2 $ Interrupt Pending Timer Count & =

De-assertg e ,

SYS CLKX A’ Co-1 17 ¢

INTn £ Interrupt " e ¥

Asserty O .

014][0x0000]

Ex) INTPTMR = 1000(0x03EB)

O . Timer Count I INTn< High

INTPTMR 4, He,Interrupt * e¥Y A1 S 0F H i n
HO.
Interrupt Mask ©  "E H~ INTPTMR=6F , 1 ,Low
INTPTMRO(0x0013)| INTPTMR1(0x0014)
0x03 OXEB

3.1.7 IR (Interrupt Register)
[ RW] [0x0015] [0x00]

W5100S Datasheet Version1.0
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IR E W5100S Eventt SOCKET pr Event" e ¥ L

€ A O

IRt Event"

eVY

U Eventbit" 1T

Interrupt Mask Register(IMR)y 1:1 b |=U € Bit" 6 Td

& 4™ ,9S Interrupt Pending Timer Count " 04 ., ¢+ ,INTn E Lowassert He , IR

Event"

7

Clearg~ t

6

Mask Bit" 6 @ € =y . t High Deasserty o .

5 4 3 2 1 0

CONFLICT

UNREACH

PPPTERM - S3_INT S2_INT S1_INT SO_INT

wC

wC

wC = AC AC AC AC

Bit

Symbol

Description

CONFLICT

IP Conflict
Read 1 :IP Conflict ¢ n
Read O : -

UNREACH

Destination Port Unreachable
wn
Numberte * °

Unreachable Packerqr Unreachable IP Address¥ Port
UIPR (Unreachable IP Register) UPORTR
(Unreachable Port Registery e »H 0.
Read 1 : Unreachable Packet w1

Read O : -

PPPTERM

PPPoE Terminated
Read 1 :PPPoE A PPP " IE LCPFT Packet wn PR

eyY

Read O : -

Reserved

[3:0]

S INT

SOCKETh Interrupt
Read 1 : Sn_IRGOCKE Interrupt Register)" 0=|= ®e 1!
Read 0:Sn_IR> = Ox004F . ¢ Sn_INT bitlE Auto-Clear y o .

3.1.8 IMR (Interrupt Mask Register)
[ R=W] [0x0016] [0x00]

IMRE IR/ 111 b FHIE Bitn Mask 0.

7 6 5 4 3 2 1 0
CNA | UNREACH PPPTERM - S3_INT | S2_INT | SI1_INT | SO_INT
R=W R=W R=W R=W R=W R=W R=W
Bit Symbol Description
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IP Conflict Interrupt Mask
7 CNFT 1: Enable IP Conflict Interrupt
0 : Disable IP Conflict Interrupt

Destination Port Unreachable Interrupt Mask

6 UNREACH | 1: Enable Destination Port Unreachable Interrupt
0 : Disable Destination Port Unreachable Interrupt
PADT/LCPT Interrupt Mask

5 PPPTERM | 1 : Enable PADT/LCPT Interrupt

0 : Disable PADT/LCPT Interrupt

4 - Reserved
SOCKETS Interrupt Mask
3 S3 INT 1: Enable SOCKET® Interrupt

0 : Disable SOCKET Interrupt
SOCKET2 Interrupt Mask

2 S2_INT 1: Enable SOCKET® Interrupt
0 : Disable SOCKET® Interrupt
SOCKETL Interrupt Mask

1 S1 INT 1: Enable SOCKET Interrupt
0 : Disable SOCKET Interrupt
SOCKETO Interrupt Mask

0 SO_INT 1: Enable SOCKETD Interrupt
0 : Disable SOCKETD Interrupt

3.1.9 RTR (Retransmission Time Register)

[R=W] [0x0017 -0x0018] [0x07DO]
RTRE Sn_RTRSOCKET Retransmission Time Registeryy 4, > Lgs o.
C>- € 100us$0 . W5100 G = W5100SK€ 1" y Sn_RTRL SOCKEN T
Timeout L 8 5 o
RCR(RetransmissiorCounter Register) Z Packet (ARP, TCP)~ 271/ ' 4 0.

(M w 4.8Retransmission)

Ex) RTR = 5000(0x1388)
5000*100us = 0.5s

RTRO(0x0017) | RTR1(0x0018)
0x13 0x88

3.1.10RCR Retransmission Count Register)
[ R=W] [0x0019] [0x08]
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RCRE Sh_RCRBOCKET Retransmission Count Registeryr 4, > L& s o.W5100
C = W510039€ SOCKEN T Retransmission Counter? € 57 ®
RTR(Retransmission) Z SOCKET q  Packet (ARP, TCP)= # /4 0.

(M w 4.8Retransmission)

3.1.11 RMSRRX Memory Size Register)
[ R=W] [0X001A] [0x  55]

RMSRE ‘' SOCKET RX BufferBlock Sizen £ 7 0.
SOCKE n RX Buffer Block Size E 8 Kbytesn 4’ @ ' 0.(Mw Sn_RXBUF_SIZE
(SOCKET RX Buffer Size Register))

7 6 5 4 3 2 1 0
SOCKEB SOCKETR SOCKETL SOCKED
S1 SO S1 SO S1 SO S1 SO

‘ o SOCKET:E SO0F¥ Sly >/ 1 A ®n¥ ~ + Buffer Block$ & 54 0.

Buffer Size S1 SO
1 KB 0 0
2 KB 0 1
4 KB 1 0
8 KB 1 1

3.1.12 TMSRTX Memory Size Register)
[ R=W] [0x001B] [0x55]
TMSRE * SOCKET TX Buffer Block Sizen & 7 0.
SOCKE n TX Buffer Block Size L 8Kbytesn 4’ @ " 0.((Mw Sn_TXBUF_SIZE
(SOCKET TX Buffer Size Register))

7 6 5 4 3 2 1 0
SOCKET 3 SOCKET 2 SOCKET 1 SOCKET 0
S1 SO S1 SO S1 SO S1 SO

‘' o SOCKETE S0¥ Siy >/ 1 A ®n¥ ~ = Buffer Block+ & Ay 0.

Buffer Size S1 S0
1 KB 0 0
2 KB 0 1
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4 KB 1 0
8 KB 1 1

3.1.13 IR2(Interrupt Register 2)
[ RW] [0x0020] [0x00]
IR2E WOLEvent' e VY L =z IR2Z[WOL¥ 17 £ syo.

IR2+ WOLEvent" e Y ~ IMRZInterrupt Mask Register 2) ¢ 111 b }=U e Bit"
6 T6& 24" , 39S Interrupt Pending Timer Count " 04k . ¢ ,INTn E Lowassert He ,
IR2r WOL Event" Clearg+« * 3¢ MaskBit" 6 @ £ sy . t High Deassert
HO.
7 6 5 4 3 2 1 0
= = = = = = = WOL
- - - - - - - wC
Bit Symbol Description
[7:1] - Reserved
WOL MAGIC PacketInterrupt
0 WOoL 1:UDP, e WOLMAGICPacket R
0:-

3.1.14 IMR2(Interrupt Mask Register 2)
[ R=W] [0x0021] [0x00]

IMR2IE IR 1:1T b FHIE Bitn Mask ©o.

7 6 5 4 3 2 1 0
- - - - - - - WOL
- - o o o o = R=W
Bit Symbol Description
[7:1] - Reserved
WOL MAGIC PacketlInterrupt Mask
0 WOL 1: Enable WOLMAGIC Rcket Interrupt
0 : Disable WOLMAGIC Rcket Interrupt
3.1.15 PTIMERPPP Link Control Protocol Request Timer
Register)
[R=W] [0x0028] [ 0x28]
PTIMERE LCPEhoRequestY . 1 & 5 0.
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G- I€ 25ms#o0 .

Ex) PTIMER= 200 (0xC8),
200 * 25ms =5s

3.1.16 PMAGIQPPP Link Control Protocol Magic number
Register)

[R=W] [0x0029] [ 0x00]
PMAGICE LCPNegotiation Packet T 4BytesMagic Numbern £ 5 o.

Ex) PMAGIC = 0x01

PMAGIQgx0029)
0x01
LCP Magic number = 0x01010101

3.1.17 UIPR(Unreachable IP Address Register)
[ RO] [0x002A -0x002D] [0xO 000]

UIPRE Unreachable Packet L n L 2, (IR[UNR] =818, @  Packety IP Addresst
€ AYO.

EX)UPR=0192.169.0.216
UIPROOx002A) | UIPR10x002B | UIPR20x002Q | UIPR30x002D)

192(0xCO) 168(0xA8) 0(0x00) 21(0x15)

3.1.18 UPORTRUnreachable Port Register)
[ RO] [0X002E -0x002F] [0x 0000]

UPORTRE Unreachable Packet L @13 L = (IR[UNR] =419, @1}  Packetq PortT
£€ AyO.

Ex) UPORTR =000 (0xOBB§
UPORTRAx0025 | UPORTRI{x002P
0x0B 0xB8

3.1.19 MR2(Mode Register2)
[ R=W] [0x0030] [0x40]

MR2IE System Operation ClockSYS_CLK)INTn "E , TCP & UDP Port8an Hn ¥ L

€A 0.
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CLKSEL IEN NOTCPRST UDPURB WOL - FARP -
R=W R=W R=W R=wW R=W WO R=W WO

Bit Symbol Description

System Operation Clock(SYS_CLK)Select
CLKLCR(Clock Lock Register)+ Unlock® =,;, & 5 "% o.
(M w 3.1.40 CLKLCKRClock Lock Register))

1:25MHz
0 : Depends on PHYCR1[PWDN]
SYS CLK PHCRI[PWDNE 5/ §fA n.HO.

7 CLKSEL

PHYCR1[PWDN] SYS_CLK
0 100 MHz
1 25 MHz

INTn Enable / Disable

6 IEN 1: INTn Enable

0 : INTn Disable (INTn is Always High)

TCPRSTPacket Block

Ob H# Listen n Qi Portt » 1 L Ay ¢, Weaq7
RST Packetl 71 o. $1I€ PortScanHA ~ - b U+ He,
5 | NOTCPRST #1 HR , — RSTPacket#' L Block ©.

1: Block sending RST Packet

0 : Normal Operation

Port Unreachable Packet Block

Ob H$ Opengn Qk Portt UDPPacketl &7 1,
M e 4 o 7 Destination Port Unreachable Packet # 71 o . f1€
Portscan HA1 ~ -~ b (¥ ,E£0 HR — A Port
4 UDPURB AT ] + He . F .

Unreachable Packet # "I L Block o .

1 : Block sending Port Unreachable Packet
0 : Normal Operation

Wake On LAN

WOLPacket L wofy #$n £ 3 0.

3 WOL

1 : Receive WOL Packet

0 : No Receive WOL Packet
2 - Reserved
1 FARP Force ARP
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UDPZ IPRAW Modé A, M¢ o 7 T Sn_DIPRDestination IP
Address n. 4y .t ARP' sl o +,+ Bit" ae&F . @
A Packet#’l x 0 ARP sl o o.

1: Set Force ARP

0 : Normal Operation

0 - Reserved

3.1.20 PHAR(Destination Hardware Address Register on PPPoEk
[R=W] [0x0032 -0x0037] [0x0 000]

PPPoBDestination Hardware Addressh € 7 0O .
PHARE PPPoE® =3,, + 0.

Ex) PHAR =011:22:33:AABBC®
PHARO(0x0032) | PHAR1(0x0033) | PHAR2(0x0034)

0x11 0x22 0x33
PHAR3(0x0035) | PHAR4(0x0036)  PHAR5(0x0037)

OxAA 0xBB 0xCC

3.1.21 PSIDRSessionID Register on PPPoE
[R=W] [0x0038 -0x0039] [ 0x0000]

PPPoOE SessionID &€ 5 0.
PSIDRE PPPoE® =, + 0.

Ex) PSIDR #x1234

PSIDRO{x0038 | PSIDR1{x0039)
0x12 0x34

3.1.22 PMRURPPP&E Maximum Receive Unit Register)
[ R=W] [ 0X003A -0x003B] [ OXFFFF]

PMRURE PPPoE A MRU(Maximum Receive Unity & 7 ¢, 1472 00 >L gs 3
e eq T 14727 & A4 0. PMRURE SOCKETY 'E(Sn_CRl OPEN] &7 & k-

0.
PMRURE PPPoE® =, + 0.

Ex) PMUR =L000 (0X03ES§)

PMUROQx0038) | PMUR10x0039)

0x03 OxES8
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3.1.23 PHY®R (PHY Status Register)

[RO] [0x003C][ 0x00]
PHYR £ PHYCRO(PHY Control Register 0}

g€ my PHY Operation Moded LINK

oo 4
7 5 4 3 2 1 0
CABOFF AUTO SPD DPX FDPX FSPD LINK
RO RO RO RO RO RO RO
Bit Symbol | Description
Cable OFF Bit
7 CABOFF | 1: Cable Unplugged
0 : Cable Plugged
6 - Reserved
Auto Negotiation Bit configured by PHYCRO[2]
5 AUTO 1 : Disable Auto Negotiation
0 : Enable Auto Negotiation
Speed Bit configured by PHYCRO[1]
4 SPD 1:10Mbps
0 : 100Mbps
Duplex Bit configured by PHYCRO[O]
3 DPX 1 : Half Duplex
0 : Full Duplex
Flag Duplex Bit (When Link up)
2 FDPX 1 : Half Duplex
0 : Full Duplex
Flag Speed Bit (When Link up)
1 FSPD | 1:10Mbps
0 : 100Mbps
Flag Link Bit
0 LNK 1:Link Up
0 : Link Down
3.1.24 PHYR\R (PHY Register Address Registej
[R=W] [Ox003F] [ 0x00]
D » Ethernet PHY Register Addressn £ 7 0.
7 6 5 4 3 2 1 0
= = = Ad A3 A2 Al A0
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Bit Symbol | Description
7 - Reserved
6 - Reserved
5 - Reserved
[4:0] A[4:0] PHY Register Address

3.1.25 PHYDR (PHY Data Input Register)
[ R=W] [0x0040 -0x0041] [0x 0000]

PHYDIRE PHYARr R sy PHY Register> L & 5 o.

Ex) PHYDIR 0x1234

PHYDIRO(0x0040)
0x34

PHYDIR1(0x0041)
0x12

3.1.26 PHYDORPHY Data Output Register)
[ RO] [0x0042 -0x0043][0x00 00]
PHYDORE PHYART M Ay PHY Registerp > L Read o.

Ex) PHYDOR 6x1234

PHYDORO0(0x0042) PHYDPR1(0x0043)

0x34 0x12

3.1.27 PHYACR (PHY Acess Control Register)
[AC] [0x0044] [ 0x00]

PHYRAR N sy PHY Registerr Access Typel £ 7 0.

Access Type Value
Write 0x01
Read 0x02

3.1.28 PHYDIVR (PHY Division Register)
[R=W] [ 0x0045] [ 0x01]

D » Ethernet PHYE £n —
O~ &, Ty # Clock E 25MHzn 4’

nQuu Y o.

System Operation Clock(SYS_CLK)’A T 5y Clock L
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Value Divider SYS_CLK=100MH:z SYS_CLK=25MH
0x00 1/32 3.125MHz (N/A) 781.25KHz
0x01 1/64 1.5625MHz 390.625KHz
others 1/128 781.25KHz 195.3125KHz

3.1.29 PHYCR (PHY Control Register 0)
[WO] [0x0046 ][ 0x00]

PHYCROE PHYLCKR(PHY Lock Registef) Unlock® =, Ethernet PHY Operation Moden
g€ 2 0.PHYCRO £ Ay Bte E PHYSH5:3]T 4+ o.

AUTO

SPD

DPX

woO

woO

WO

Bit

Symbol

Description

[7:3]

Reserved

Auto Negotiation

Auto Negotiation Bit " 1T & sy .t SPDF DPXE | Ay o.
2 AUTO
1 : Disable Auto Negotiation
0 : Enable Auto Negotiation
10/100 Speed

AUTO=0M =, 10/100 Mbpsn " =

€ Bit
1 SPD
1:10 Mbps

0:100 Mbps

Full/Half Duplex

AUTO=0 ® 3, Half/Full Duplex 1 " =

i€ Bit
0 DPX
1:HDX
0:FDX

3.1.30 PHYCRXPHY Control Register 1)
[R=W] [ 0x0047 ][ 0x41]
PHYCRIE PHYLCKR(PHY Lock Registar) Unlock® 3, PHYq Power Down, HW Reset L

Ens 0.

7 6 5 4 3 2 1 0

- - PWDN - - - - Reset
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WO WO R=W WO WO WO WO AC
Bit Symbol | Description
[7:6] - Reserved
PHY Power Down
1 : Enable Power Down Mode
SYS CLK 25MHzT n, 4 O.
0 : Disable Power DownMode
SYS_CLK MR2[CLKSELE 7/ §A n.HO.
5 PWDN
MR2[CLKSEL] SYS_CLK
0 100 MHz
1 25 MHz
(M w 7.4.1 Reset Timing)
[4:1] - Reserved
PHY Reset
PHYHWResetA, SYS CLK 25MHzt n . HO.
Reset+ §8 4" L _ ¢, $ Bitl Auto-clear H~ , SYS_CLK
0 RST |+ &5 0 1 n,yo.(Mw 7.4.1 Reset Timing)
1: Normal Operation
0 : PHY HW Reset

3.1.31 SLCRSOCKETless CommandRegister)
[RW] [ 0x004C] [ 0x00]

SLCRE ARP” € PING Request# | Command? 0 . Commandi€ ®

'XB

LI}

Auto Clear He , Auto Clear #/ o ™ Command? ® ® ' ©0.Command @
SLIR(SOCKEIESs Interrupt Register) T~ 4 0 .
7 6 5 4 3 2 1 0
- - - - - - ARP PING
- - - - - - AC AC

Bit Symbol | Description
[7:2] - Reserved
ARP Request Transmission Command
1 ARP 1: ARPRequestn #7 L ¢ 0.
0 : Ready
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PING Request Transmission Command
0 PING | 1:PINGRequestt #7 0.
0 : Ready

3.1.32 SLRTRSOCKEAess Retransmission Time Register)
[ R=W] [ 0x004D -0x004E] [ 0x07DO0]

SIRTRE SICRy Retransmission Timell & 7 o. C3-1€ 100us0 . SICR/
#°1y ARP" IE€ PING Request/ b '+ ' .1 Requestn =" g,
SLRCR(SOCKH&ss Retry Count) 4°  #°1 A Timeout A ¢ Y o (SLIR[TIMEOUTEH.

(M w 4.8 Retransmission)

EX) SLRTR = 500@0x1388),
5000* 100us = 0.5s

SLRTRO(0x004D)| SLRTR1(0x004E)

0x013 0x88

3.1.33 SLRCRSOCKEess RetransmissionCount Register)
[ R=W] [ 0X004F ][ 0x00]

SIRCRE SLCRy Retransmission Countern & 7 0.
Retransmission Counter” SIRCRL 4 3 SLI R[TI ME $ WTo]. (\=w 8.8 0

Retransmission)

3.1.34 SLPIPRSOCKETess Peer IP Address Register)
[ R=W] [ 0x0050 -0x0053] [0x00000000]

SLPIPRE SLCR 1 ARP” IE PING RequestPacket L &7 PeerIP Addressn

£EA 0.

EX)SLPIPR® 192.169.0.216
SLPIPR@X0050) SLPIPR1(0x0051) SLPIPR2(0x0052) SLPIPR3(0x0053)
192(0xCO) 168(0xA8) 0(0x00) 21(0x15)

3.1.35 SLPHARSOCKE-Tess Peer Hardware Address Register)

[RO] [ 0x0054 -0x0059 ] [ 0x0 0000000000 0]
SLPHARE SLCR  ARPReply " @ t (SLIPR[ARP]&LH), Peer Hardware

c

AddressT £ AHO.

Ex) SLPHAR 911:22:33:AA:BB:.C®
SLPHARO(0x0054] SLPHAR1(0x0055] SLPHAR2(0x0056;
0x11 0x22 0x33
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SLPHARS3(0x0057]

SLPHARA4(0x0058

SLPHARS5(0X0059]

OxAA

0xBB

0xCC

3.1.36 PINGSEQRPING Sequencenumber Register)

[ R=W] [ 0x00 5A-0x005B] [ 0x0000]

PINGSEQR: PING RequestPacket Sequence Numbern £ n g, ¢ W" N Ql€o.
Ex) PINGSEQR = 100@x03E8§
PINGSEQRO0&005A) | PINGSEQRD&005B
0x03 OxE8
3.1.37 PINGIDRPING ID Regjister)
[R=W] [ 0x005C-0x005D] [ 0x0000]
PINGIDRE PING Request Packety ID7 &€ 5 0.
Ex) PINGIDR =256 (0x0100)
PINGIDRA§X005Q) | PINGIDRIGx005D)
0x01 0x00
3.1.38 SLIMRSOCKEess Interrupt Mask Register)
[R=W] [ Ox005E] [ 0x00]
SLIMRE SLIR 1:1T b FHIE Bitn Mask ©.
7 6 5 4 3 2 1 0
= = = = = TIMEOUT ARP PING
- - - - - R=W R=W R=W
Bit Symbol | Description
[7:3] - Reserved
TIMEOUT Interrupt Mask
2 TIMEOUT | 1: Enable TIMEOUT Interrupt
0 : Disable TIMEOUT Interrupt
ARP Interrupt Mask
1 ARP 1: Enable ARP Interrupt
0 : Disable ARP Interrupt
PING Interrupt Mask
0 PING 1: Enable PING Interrupt
0 : Disable PING Interrupt
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3.1.39 SLIR(SOCKEAess Interrupt Register)
[RW] [ OX005F ] [ 0x00]
SLIRE SLIR  :: K Event” e¥ L a :: EventBit" 1T £ syo.
SURT Event" eVY ~ SLIMRy L1b FHIE Bit" 6 o6& a4” ,9S Interrupt
Pending Timer Count” 04k , 1+ ,INTn E Lowassert He , IR Event” Clearq- t
Mask Bit" 6 @ £ my . t HighDeasserty o .

7 6 5 4 3 2 1 0
= = = = = TIMEOUT ARP PING
= = = = = wC wC wC

Bit Symbol | Description

[7:3] - Reserved

TIMEOUT Interrupt

TIMEOUTe Y A, © 1654 0.
ARP Interrupt

ARPReply @13 A, © 1654 0.
PING Interrupt

PINGReply on A, © 18654 0.

2 TIMEOUT

1 ARP

0 PING

3.1.40 CLKLCKRCIlock Lock Register)
[WO] [0x0070] [ 0x00]

CLKLCKRE Unlock™ 1 MR2[CLKSEW} & 5 &
Unlock ' K€ n._ Hn Qko.

7 &€ MR2[CLKSELE 7 #

Unlock Lock

OxCE Cthers

3.1.41 NETLCKR (Network Lock Register)
[WO] [0x0071][ 0x00]

NETLCKR#+ Unlock® _ 1  GWR, SUBR,SHARQ SIPR? ¢ 5 @
Registere &€ # £ Unlock U K€ n, Hn QIEo ..

Unlock Lock

0xC5 O0x3A

3.1.42 PHYLCKR (PHY Lock Register)
[WO] [0x0072][ 0x00]
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PHYL.CKR% Unlock ® 1 PHYCRZ¥ PHYCRL ¢ 5 &
+ ,Lock ' K€En, Hn Qko.

71 &, ¥ Registere &

Unlock Lock
0x53 Others

3.1.43 VERR (Version Register)
[RO] [ 0x0080] [ 0x51]

VERRIE W5100SVersion$ o .

3.1.44 TCNTR (Ticker Counter Register)
[RO][0x0082 -0x0083][0x0000]

TCNTRE W5100S9S 4 = f¢g SYSCLK Cwm = ceqT W' 0.
Co- 1€ 100us= 0 .

3.1.45 TCNTCLR (Ticker Counter Clear Register)
[WO][0x008 8][0x00]

TCNTCLRy Write Accessn TCNTRL ClearA &
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3.2 SOCKETRegister

3.2.1 Sn_MR $OCKETT Mode Register)
[R=W] [0x0000+ 0x0100%(n+4)] [0x00]

Sn_MRE SOCKET Mod& Option L & 5 o.
Sn_MRE SOCKETY'E( Sn_CR[ OPBEMN] 83 618)

MULTI MF ND / MC = P3 P2 P1 PO
R=W R=W R=W - R=W R=W R=W R=W

Bit Symbol Description

UDP Multicast

UDPMode/ Ar T 0. (M w 4.4.3 UDPMult icast)
7 MULTI
1: Enable UDP Multicast

0 : Disable UDPMulticast

MAC Filter Enable

MACRAW Mode Ar T 0.

1 : Enable MAC Filter.
Multicast, Broadcast # Source MAGSHAR)Y i Packete ¢
wn o.

0 : Disable MAC Filter
p 6 Packetl on o.

No Delayed ACK(ND)

TCPMode Ar T ©O.

1: Enable No Delayed ACK

Packet L ®»f = x = ACKPacketF #"y 0.
0 : Disable No Delayed ACK

RTRA' +  ACKPacket+ #71y 0.
5 ND/ MC
(Mw)NDE 5’ T’ ° Sn_CRRECVfy + , SOCKEH
Wwindow Size" MSSO 0O wmk . 1 € ACKPacket L~ &7

«

&7 0.

Multicast IGMP Version(MC)
UDP Multicast Mode/ "Ar 0 .(Sn_MR3:.0]=UDRK & Sn
[ MULTI] = 610)
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0 : Using IGMP version 2
1 : Using IGMP version 1
4 - Reserved

Protocol Mode
SOCKETProtocol Mode? € A5 ©.
MACRAW Modé& SOCKET 0 A T 0.

P3 P2 P1 PO Protocol Mode
[3:0] P[3:0]

0 0 0 0 SOCKETIlosed

0 0 0 1 TCP

0 0 1 0 UDP

0 0 1 1 IPRAW

0 1 0 0 MACRAW

3.2.2 Sn_CR $OCKETN Command Register)
[RW] [AC] [0x0001+ 0x0100*(n+4)] [0x00]

Sn_CRE SOCKETommand? @ 0. Commandl€ w B Auto Clear H g , Auto

Clears/ € o™ Command? w'o.

Value Symbol Description

SOCKET OPENCommand

SOCKET™ OPEN o .

Sn MR § ™ Command® ~ ' K Sn_SRSOCKET n Status
Register)t 4 o.

0x01 OPEN Sn_MR (P[3:0]) Sn_SR

Sn_MR_CLOSE | SOCK_CLOSED (0x00)
Sn_MR_TCP ( | SOCK_INIT (0x13)
Sn_MR_UDP ( | SOCK_UDP (0x22)
Sn_MR_1I PRAW | SOCK_IPRAW (0x32)
S0_MR_MACRAW | SOCK_MACRAW (0x42)

TCP LISTEN Command
0x02 LISTEN |SOCK_INITO /7 A UbHy »1 L b, o.
(M w 4.3.1 TCP Serve)

TCP CONNECT Command
0x04 | CONNECT|SOCK INITO / A UbH/ ™ »1 L %y o.
(M w 4.3.2 TCP Client)
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TCP DISCON Command

0x08 ISCON SOCK_ESTABLESHE[S.n S R~ =" 1§ BOAK7 GLPSE_WAISn_SR =
oox C <, OLH/ - »i E0 %A 0.
o, » 1 X4 Ub H/ - Disconnect-Request (FINPacket)n #71 ©o.
SOCKET CLOSE Command
SOCKET™ CLOSE o .
0x10 CLOSE |sn_ SRtk +& O ¥ 0" ' +£J wy SOCK CLOSED n, HO.
* CAUTION: TCP#£ . 7 ,FINPacket # 7  # ~ ¢ CLOSEy 0.
SOCKET SEND Command
Sn_TX_WRSOCKET n TX Write Point Registet) Sn_TX_ROSOCKETn
Rx Read Pointer Registery ~ uy Size Datan #7 &, uy
#’l Sizele Sn_TX_FSRSOCKETnN TX Free Buffer Size Register)
4 ® ' ©.HOSTIE Sn_IR[SENDOK 6 & 4 . od SEND
Commandn @
TCPt UDPMode/ A,  uy Sizer Data" MSS(Maximum Segment
Sizep 4’ .1 ceqT MSSG3-T tbit &’ 0.
0x20 SEND IPRAWT MACRAW Modé A, " u y Sizeq Data" MSS 4’
.t HOSTIE MSSC3-T i » tbif 71 0.
TCP Mde/ A, Datan UbH/ = E &7 &7 1
ObH3TS ACKY ®f . 1), Sn_TX_FSFE #°1  Data
Sizer w" ©o., bpn v 1 ObHETS ACKD
@i MY _t)ESHIR TI MEOU#%]H = Sib SRk
SOCK_CLOSED n, H O .
UDP, IPRAW, MACRAWode/ A, Sn_IRf SENDOK H= = 6160
Sn_TX_FSR &'  Data Sizer w'oo.
SOCKET SEND_MAC Command
SEND_MAG UDPMode/IPRAWMode® 3,, O oy o.
p € ==k SENDCommand¥ ~ o .SENDCommandi€ = €3 T ARR
0x21 SEND_MAC| Process" Destination Hardware Addressn 1 k Data n
&’ € e 3 ,SEND_MACommandlE HOST' £ =# Sn_DHAR
(SOCKET Destination Hardware Address Register)l Destination
Hardware Addresst & s 4 ARPRProcess’ + Datan #71 0.
0x22 | SEND_KEER TCP SEND_KEEP Command
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SEND_KEERommandi€ TCPMode® =,
SEND_KEEP Commarél 7 $&/ 1€ J i
&1 - 0.

SEND_KEEP Comman@ Ub H/ ~
'n 4 Connecion+ + n 4+ o.
e

Sn_SR = SOCK_CLOSEDY o .
(M w 4.3.3.2 Keep)

Qoyo.”
1Byte £ 0 Datan

Keep alive(KA) Packet L
r— ObH+$E F +

t & sy Retransmission Time =  Sn_IR[TIMEOUT= al6&

SOCKET RECV Command
HOSTIE SOCKET n RX Buffer Block A wn y Datan g~ RECV
Sn_RX_RD (SOCKET n Read

Commandn Datan g E

Pointer Register)n w" Al - o.

0x40 RECV

(M w S RX_RSEBOCKETN RX Received Size Registey,
H_RX_WRSOCKETN RX Write Pointer Register), Sh_RX_RDN3.2.19
_RX_RDPOCKEN RX Read Pointer Register)

3.2.3 Sn_IR 6OCKET Interrupt Register)
[RW] [0x0002+ 0x0100%(n+4)] [0x00]

Sn_IRE SOCKEfs U n

Sn_IRp Event" eVY ~ ,Sn_IMRy 11b FHIE Bit" £ syt

IR[SN_INTE6TL & #HO.

t Commandw "' " QuIo.

7 6 4 3 2 1 0
- - SENDOK| TIMEOUT| RECV DISCON CON
wC wC wC wC wWC
Bit Symbol Description
[7:5] - Reserved
SEND OK Interrupt
4 SENDOK | 1:Sn CRSENDL g8 L
0 : When others
TIMEOUT Interrupt
3 TIMEOUT 1: ARP” € TCP~ n' s/ A SnrRCRSOCKE'Retransmission
CountRegister U ~#71+ eV ¢
0 : When others
RECEIVED Interrupt
2 RECV | 1:SOCKET nRX Memory DATAY ®n + T Sn_CRRECV]®
DATA" > ot
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0 : When others

DISCONNECTED Interrupt

1: ObH/ = »>7T &0 %M " »7 &£n g8 1

1 DISCON ObHqTS »71 vV %yl op
ObHq TS RSTpacketl @np

0 : When others

CONNECTED Interrupt

0 CON 1:TCPmode/ A »1 % §By

0 : When others

!

«

3.2.4 Sn_SR$OCKEN Status Register)
[RO [0x0003+ 0x0100%(n+4)] [0x00]

Sn_SRE SOCKET T O 7 Qu1 o.Sn_SRE Sn_CRy Command® ~ I DATA
Twn/ 1 n.Ho.

Value Symbol Description

0x00 SOCK_CLOSED | SOCKE# Closey U

0x13 SOCKINIT SOCKE# TCP modetr Openy O

0x14 SOCK_LISTEN | SOCKE® TCPmode+™ UbHy »1 L 0= U

0x17 | SOCK_ESTABLISHE SOCKE® TCPmode:™ UbH' »iy O

0x1C | SOCK_CLOSE WAl SOCKE®* TCPmode+™ »1 & %V L on O

0x22 SOCK_UDP SOCKE#® UDP moder Openy U

0x32 SOCK_IPRAW SOCKE?}= IPRAW Moder Openy U
0x42 SOCK_MACRAW SOCKE?}= MACRAW Mode Openy U

®n SOCKETstatus= Sn_SRr #+ ' a/ A’ VW H &

I temporary Status e F0 .

Value Symbol Description

0x15 SOCK_SYNSENT| Connect-requestn? &' [

0x16 SOCK_SYNRECV| Connect-request?’ ®p

0x18 | SOCK_FIN_WAIT

0X1B | SOCK_TIME_WAIT| SOCKE# ClosingH € U
0X1D | SOCK_LAST ACK
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SNEDSENDMAGRECY ~ SOCKIPRAW <
- ki(when SQMF{3:0]:'|PRAva Cj : Status

—— » :Command

——” :SENDRECV packet

SENIBSENDMAORECV _
( OPEN CLOSE or Timeout
OPE «—CLO
‘ SOCKUDP SOCKCLOSED SOCKMACRAW | oty irecy
(when SnMR{3:0]='UDP) CLOS (STARTEND (when SnMR{3:0]=MACRAW
OPEN CLOSE RECV ACK
CLOSE SOCKINIT ‘ SOCKLASTACK
/ (when SnMR3:0]=TCP RECV FIN
/ ] or
LISTEN CONNECT Timeott
- SOCKLISTEN T Timeout
SOCKSYNSEN
CLOSE DISCON
RECV SYN _ Timeout SOCKTIMEWAIT
Timeout
RECV SYACK
SOCKSYNREC
SEND ACK SOCKCLOSENAIT \
DISCON
SEND SYNCK
RECV ACK SOCKESTABLISH (
SENDRECV

(

SENIRECV

RECV FIN

Figure 4 State Diagram

3.2.5 Sn_PORR (SOCKET Source Port Register)
[R=W] [0x0004 +0x0100%(n+4) , 0x0005+0x0100%(n+4) ] [0x0000]

Sn_PORTR: SOCKET | Source Port Numbern & 7 o .

Ex) 0_PORTR= 5000 (0x1388)

SO_PORTRO(0x0404)

SO_PORTR1(0x0405)

0x013

0x88

3.2.6 Sn_DHARSOCKET Destination Hardware Address

Register)

[ RW] [ 0x0006+ 0x0100%(n+4) , 0x0007+0x0100*(n+4), 0x0008+0x0100*(n+4),
0X0009+0x0100*(n+4), 0X000A+0x0100*(n+4), 0X000B+0x0100%(n+4) |

[0x 00000000000 0]
Sn_DHARE U'b H MAC Addressk o .
TCPE  t+, UbH 1
Address" € AHO.

UDP, IPRAWE

H" L =,(Sn_SR =8OCK_ESTABLISHEDIL H MAC

t ,Sn_CR[SEND_MAGQY -’ A Ub Ht MACAddress € 7 0.
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UDP Multicastdf , ¢ , Multicast Group + MAC Addres® £ 5 0 .(4.4.3 UDP

Multicast M w)

Ex) 0_DHAR =011:22:33:AA:BB:C®
SO_DHAR@x0406) | SO_DHARNX0407) | SO_DHARZX0408)

0x11 0x22 0x33
SO_DHARZIX0409) | SO_DHARAX040A) | SO_DHARFX040B
OXAA OxBB 0xCC

3.2.7 Sn_DIPR$OCKET Destination IP Address Register)
[ RW] [0X000C +0x0100%(n+4) , 0x000D+0x0100%(n+4), 0XO00E+0x0100%(n+4),
0X000F+0x0100%(n+4) ] [0x00000000]

Sn_DIPRE Ub Hy IP Address$ 0 .

TCP .+, 517 UObHy IPAddresst € 5 ~t,»1 4y UbHy IPAddress
t oo
UDP,IPRAWE , 1, 71  ObHy IPAddresst &€ 5 0.

UDP Multicastdk . ¢ , Multicast Group 1 IP Address? & 5 0 .(4.4.3 UDPMulticast VI w)
UDP, UDP Multicast, IPRAWE . ¢, oy Ob Hy IP Addressi€ SOCKET n RX Buffer A

1L
T O

Ex) 0_DIPR =0192.168.0.116
SO_DIPRO(0x040C)| SO_DIPR1(0x040D)| SO_DIPR2(0x040E)| SO_DIPR3(0x040F)
192 (0xCO) 168 (OXA8) 0 (0x00) 11 (0XOB)

3.2.8 Sn_DPORR (SOCKET Destination Port Register)
[ R=W] [0x0010+0x0100%(n+4) , 0x0011+0x0100%(n+4) ] [0x0000]

Sn_DPORTR: Ub Hy Porto .

TCP& .+, 07 OUObHy Portn §s5 « 1,27y UbHy Portn 4 0.
UDPE . ¢, #7 UObHy Porth £ 5 0.

UDPMulticast 4 . t , Multicast Group + Portn £ 5 0 .(4.4.3 UDPMulticast M w)
UDP,UDP Multicastd: . ¢, ony Ob Hy Port € SOCKET nRX Buffet A 4 o.

Ex) SO_DPORTR: 5000 (0x1388),
SO_DPORTRO(0x0410| SO_DPORTR1(0x0411
0x13 0x88

3.2.9 Sn_MSSSOCKENh Maximum Segment Size Register)
[ R=W] [0x0012+ 0x0100*(n+4) , 0x0013+0x0100*(n+4 ][0x FFFF]

Sn_MS%¥ SOCKETr MSS £ a 0.
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SOCKET; MSSE Sn_CR[OPEN¥ &/
t,9Seq7T Jyb MSSL 0. 0.

Jb MSSh 4’ & =#

«

£ A

0.

Mode Nor mal ( MR[ PRaRgeH PPPo E( MR[ P REBmy& |
TCP 1~1460 1~1452
UDP 1~1472 1~1464
IPRAW 1480 1472
MACRAW 1514

Ex) SO MSS =1460 (0x05B4),

S0_MSS0(0x0412)

SO_MSS1(0x0413)

0xB4

3.2.10 Sn_PROTR (SOCKET IP Protocol Register)
[ R=W] [ 0x0014+ 0x0100%(n+4)] [0x0000]

Sn_PROTOR: IPRAW Modé A IGMP(0x01), TCP(0x06), UDP(0x11) £ Q  Protocol
Numbern & 5 o . (M w IANA Protocol Numberg

IPRAWAE , t ,Sn_PROTR & sy Protocol

Ton o.

Ex) ICMP(nternet Control Message Protocol) = 0x01

3.2.11 Sn_TOSSOCKEN IP Type Of Service Register)
[0x00]

[ R=W] [0x0015+0x0100*(n+4)]
Sn_TOSE IP Header + TOS fieldn

€ A

0. (M w IANA _IP Parameter3

3.2.12 Sn_TTL 6OCKET IP Time To Live Register)

[ R=W] [0x0016+ 0x0100*(n+4)] [0x80]
Sn_TTLE IP header TTLfieldn £ =

0. (M w IANA IP_Parameter}

3.2.13 Sn_RXBUF_SIZEQCKEN RX Buffer Size Register)

[RW] [0XO01E+ 0x0100*(n+4)] [0x02]

Sn_RXBUF_SIZE SOCKET fr RX Buffer Sizen

RXMemory k€ SOCKET &

-, Qp >7T & aH+ t Sn_RXBUF_SIZE W

Sn_RXBUF_SIZEE RMSRL

0,1,2,4,8 Koytes CO-T € 5 0.
SOCKETB R Sn_RXBUF SIZE 1T GV aqT ::HO.

+ 8Koytesn 4’ K ¢

AT E A @
Value (Dec) 0 1 2 4 8
Buffer size 0OKB 1KB 2KB 4KB 8KB
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Ex) 0_RXBJF_SIZE= 8 Kbytes

SO0_RXBUF_SIZE(0x041E

0x08

3.2.14 Sn_TXBUF_SIZESQCKETD TX Buffer Size Register)
[ RW] [0X001F+ 0x0100*(n+4)] [0x02]

Sn_TXBUF_SIZE SOCKET # TX Buffer Sizen 0,1, 2,4,8 Kbytes C>-T £ 2 0.
TXMemoryl€ SOCKET G  SOCKETB M Sn_TXBUF_SIZE 71T OVaqT ::Ho.
f— . Qr >77T £ aH+ 1t Sn_TXBUF SIZE N + 8Kbytesn 4' €, ¢

Sn_TXBUF_SIZE TMSRL At € 7 W
Value (Dec) 0 1 2 4 8
Buffer size 0KB 1KB 2KB 4KB 8KB

Ex) SO_TXBUF_SIZ&4 Kbytes

SO_TXBUF_SIZE(OX041F

0x04

3.2.15 Sn_TX FSRYOCKEN TX Free Size Register)
[RO] [0x0020+ 0x0100%(n+4) , 0x0021+ 0x0100*(n+4) ] [0x0800]

Sn_TX_FSR: SOCKET n TX BuffeBlock+ # 1 " ®  Buffer Sizen 4 o.
+ >k W51008  =seqT upo.

In UDP, IPRAW and MACRAW mode,
Sn_TX_FSR =|Sn_TX_WR3Sn TX RO | +1
In TCP mode,

Sn_TX_FSR =| Sn_TX_W&nternal Pointer ® | + 1

(1) SOCKET n TX Write Pointer Register
(2) SOCKET n TX Read Pointer Register
(3) TCP ACK Pointer managed by W5100S

Sn_TX_FSB o DATA? SOCKET nTXBufferBlock e » RN Q7 Y4 o.

Ex) SO_TX_FSR 1024 (0x0400)
SO_TX_FSRO(0x0420) SO_TX_FSR1(0x0421)
0x04 0x00
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3.2.16 S _TX_RD(SOCKET TX Read Pointer Register)
[RO [0x0022 +0x0100%(n+4) , 0x0023+ 0x0100*(n+4) ] [0x0000]

Sn_TX_RDE SOCKET n TX Bufferblock A x ni 7 #°ly DATA} i $o0.
Sn_TX_RDE Sn_CR[OPEX] + 4. HoO.TCP4 , 1 ,TCP)1' 5/ A =-¢ &
HO.

Sn_CR[SEND] Sn_CR[SEND_MAC] #' DATASizer Ww"H Sn_TX_WR R,
Sn_TX ROE = ¢ w" ,Sn_IR[SENDOK] ¢ YA 0.

Ex) SO_TX_RD: 0xd4b3

SO0_TX_RDO0(0x0422)| SO_TX_ RD1(0x0423)
Oxd4 0xb3

3.2.17 S _TX_WR SOCKEN TX Write Pointer Register)
[ RW] [0x0024+ 0x0100%(n+4) , 0x0025+ 0x0100%(n+4) ] [0x0000]

Sn_TX_WRE SOCKET nTX BufferBlock x mi 37 e» DATAT i fo0.
Sn_TX_WRE Sn_CR[OPEX] 7+ 4. HO.TCPE ,_ 1 ,TCPy 1’ 5/ A =£ &

HO.
&7l  DATA1 SOCKET n TX BufferBlock © » ~  :': DATASize, Sn_TX WRL
w" A , Sn_CR[SEND] Sn_CR[SEND_MAC] ® 0.

Ex) SO_TX_WR: 0x0800
SO_TX_WRO0(0x0424) SO_TX_WR1(0x0425)
0x08 0x00

3.2.18 h RX RSRYOCKETN RX Received Size Register)
[RQ [0x0026 +0x0100*(n+4) , 0x0027+ 0x0100*(n+4) ] [0x0000]

Sn_RX_RSIk SOCKET nRX Buffet @pf § Data Sizen Qu1 0.
4+ > L SN RXBUF SIZE 1° & ' 7 W51008 T ~ uyo.

In TCP, UDP, IPRAW and MACRAW mode,
Sn_RX_RSR = | Sn_RX_WRYSn_RX_RD |

(1) SOCKET n RX Write Pointer Register
(2) SOCKET n RX Read Pointer Register

Ex) SO_RX_RSR 2048 (0x0800)
SO_RX_RSRO(0x0426] SO_RX_RSR1(0x0427

0x08 0x00
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3.2.19 & RX_RD $OCKETN RX Read Pointer Register)
[RW] [0x0028 +0x0100*(n+4) , 0x0029+ 0x0100*(n+4) ] [0x0000]

Sn_RX_RIBE HOST' x Mi 7 T g E SOCKET mRX Buffer Block+ > i %0 .
HOSTIE SOCKET n RX Buffet A Sn_RX_RE3

7 &, Read

Sizer

Ex) SO_RX_R[B1536(0x0600)

Sn_RX_WR n
SN RX RD w" A 0.

SO_RX_RDO0(0x0428

S0_RX_RD1(0x0429)

0x06

0x00

P »y Datan

3.2.20 & RX WR $OCKETN RX Write Pointer Register)
[RQ [0x002A +0x0100%(n+4) , 0x002B+0x0100*(n+4) ] [0x0000]

Sn_RX_WRe SOCKET nRX BufferBlock x mi 7 ony Datag 2i fo0.

wn

Data Size"

SN RX RSR "+ T mmE
Sn_RX WK ¢ »y Data Size r " 0.

Ex) SO_RX_WR 1536(0x0600)

3.2.21 Sn_IMR §OCKEM Interrupt Mask Register)
[ R=W] [0x002C+ 0x0100*(n+4)] [OXFF]

. 1 SOCKET n RX Buffer Block

SO_RW_WRO(0x042A)

SO0_RW_WR1(0x042B)

0x06

0x00

Sn_IMRE Sn_IRy 1:1 b EFHIE Bitn Mask

5 4

0.

3

2

1

Read

Eo»H ,

SENDOK

TIMEOUT

RECV

DISCON

CON

R=W

R=W

R=W

R=W

R=W

Bit

Symbol

Description

[7:5]

Reserved

SENDOK

Sn_IR[SENDOK Interrupt Mask

TIMEOUT

Sn_IR TIMEOUT Interrupt Mask

RECV

Sn_IRRECYV Interrupt Mask

DISCON

Sn_IR DISCON Interrupt Mask

Ok, [N W|>

CON

Sn_IRCON Interrupt Mask

3.2.22 Sn_FRAGRSOCKETN Fragment Offset in IP Header
Reqgister)

[ R=W] [0x002D+0x0100*(n+4)

, OX002E+0x0100%(n+4) ] [0x4000]
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Sn_FRAR kt IPHeader+ Fragmentfield 0 &

Ex)SO _FRAGO

0.
= 0x0000 (Don6t Fragment)
SO0_FRAGRO(0x042D] SO_FRAGR1(0x042E)
0x00 0x00

3.2.23 h__MR2 SOCKETN Mode register 2)

Sn_MRZ€ Sn_MR

Sn_CR[OPENES # &/

6

[ R=W] [0X002F+ 0x0100*(n+4)] [0x00]

Z SOCKE®y Option L & s o .SOCKET Option

En 0.

5 4 3 2 1

MBBLK

MMBLK | IPV6BLK - - BRDB

UNIB

R=W o -

Bit

Symbol

Description

Reserved

MBBLK

Broadcast Blocking on MACRAWMode
MACRAW Modg¢: . ¢ , BroadcastPacket @1 ¢ S ¢ =

0 : Disable Broadcast Blocking
1 : Enable Broadcast Blocking

0.

MMBLK

Multicast Blocking o n MACRAWMode
MACRAW Modg- Multicast Packet @R 4 Sn € =

0 : Disable Multicast Blocking
1 : Enable Multicast Blocking

IPV6BLK

IPv6 Packet Blocking o n MACRAWMode
MACRAW Modg¢k . ¢ , IPv6 Packet wn 4 Sn & =

0 : Disable IPv6 Blocking
1: Enable IPv6 Blocking

(Wi

[3:2]

Reserved

BRDB

Broadcast Blocking on UDP Mode/ Force PSHon TCP Mode
*Broadcast Blocking on UDP Mode
UDP Broadcast Packety ®n 4 S1 € a 0.

0 : Disable Broadcast Blocking
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1 : Enable Broadcast Blocking

* Force PSH flag on TCP Mode
p 0 DATAPacket/ PSHFlagd € » o.

1: Force PSH Flag
0: No Force PSH Flag
Unicast Blocking on UDP Multicast Mode

Unicast Packet cwn 4 S17 " 7 0.
0 UNIB
0 : Disable Unicast Blocking
1 : Enable Unicast Blocking

3.2.24 Sn_KPALVTRSOCKEN Keep Alive Timer Register)
[RO [0x0030+0x0100 *(n+4)] [0x00]

Sn_KPALVTRE SOCKETR | TCPKeep Alive(KA)Packet+ #7119, 0 & 5 0.
Co-I€ 5secFo0 .

KA %" E Sn_SR=ESTABLISHED Datan K U #7
KA Packetk &8 sy Sn KPALVTR . / #71H«*,5 " & aHn Qk
. 1 (Sn_KPALVRE @9, Sn_CRSENDKEEP] 1 #71yo0.
Ex) SO_KPALVTR = 1(Dx0A),

10 * 5s = 50s

S0_KPALVRT(0x0430

O0x0A

3.2.25 Sn_RTR$OCKEN RetransmissionTime Register)
[ R=W] [0x0032 +0x0100 *(n+4), 0x0033 +0x0100 *(n+4)] [0x0000]

Sn_RTRE SOCKET® T Retransmission Timell & 5 o.
Sn_RTRr >+ 0G5, + ,Sn_CR[OPENES® | RTR>qT 4, HoO.

(M w 4.8 Retransmission)

Ex) SO_RTR: 5000 (0x1388),
5000 * 100us = 0.5s

SO_RTRO(x0432)| SO_RTR1(0x0433)
0x013 0x88
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3.2.26 Sn_RCR$OCKET RetransmissionCount Register)
[R=W] [0x0034 +0x0100 *(n+4)] [0x00]

Sn_RCRE SOCKETi  Retransmission Countern o .Sn_RCR >+ 0 G, ¢,
Sn_CR[OPENE&® - RCR>qT1T 4, H 0. (M w 4.8 Retransmission)
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4  Functional Description

W5100SK€ * CO  Register wmmr 7 T Internet Connectivity 0 £~ 0.
Chapter/ 'AlE W5100Sy 4, # ° Protocol(TCP, UDP, IPRAW, MACRAW) 1"
%/ §m Data nHI/ b 4 ° CO NT PseudoCode? , eqT U po.

4.1 W5100S RESET

Reset+#/ Hardwaren & a2 0. (M w 7.4.1 Reset Timing)
MODI[3:0] € A :HOST Interface Moden " 75 0.

Hardware Reset : RST¥  500ns+ U’ Resetnp n 4" 0.
TsaA’ €0 b, ©o.:W5100S Stable Time

4.2 Initialization

W5100S+4 . € Network 7 O, SOCKET n TX/RX BuffeBlockY L & » o.

4.2.1 Basic Setting
W5100S ¢ wml — 4 @nq Registere L Q- 1 Applicaton/ d~ £ s o.

Mode Register (MR)
Interrupt Mask Register (IMR)
Retransmission Time Register (RTR)

Retransmission Count Register (RCR)

— Registere 7 = 'E 9 ~ E Register Description L Q

4.2.2 Network Information Setting
nl —  p NetworkInformation & 5 ©.

NETWORK SETTING:

{
/* W5100S MAC Adress, 11:22:33:AA:BB:CC */

SHARD:5] ={0x11, 0x22, 0x33, O0xAA, 0xBB, OxCC};

/* W5100S Gateway IPAddress, 192.168.0.1 */
GARO0:3] ={ 0xCO0, 0xA8 0x00, 0x01 };

/* W5100S Subnet MASKddress, 255.255.255.0 */
SUBIO:3] = { OxFF, OXFF, OxFF, 0x00};
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/* W5100S IP Aldress, 192.168.0.100 ¥/
SIPRO:3] = {0XCO, OXA8 0x00, 0x64};

4.2.3 SOCKETX/RX Buffer Setting

TMSRRMSRET ,  E Sn_TXBUF_SIZBn_RXBUF_SIZE + - ¢4 SOCKET TX/RX Buffer
Sizen T a5 0.

SQCKETn TX/RX Buffer i€ RINGBuffer . w#, =¥/ , SOCKET TX/RXBuffer & 3 n

—  BaseAddress¥ MASKN ~ u o.

SOCKETN TXRX Buffer Size * =|= TXRX Memory Block 8 Kbytesn 4"’ n Quu
> O.

0d E SOCKETMRX/TXBuffern & 5 € PseudoCode? o 7 T E 1+0.
In case of, assign 2KbytesRX/TX Memory per SOCKET

{

/I set Base Address of TX/RX Mmory for SOCKETn
gS0_RX_BASEO0x8000; // TX Memory Block Base Address
gS0_RX_BASEOxC00Q // RX Memory Block Base Address

TxTotalSize = 0; /I for check the total size of SOCKET n TX Buffer
RxTotalSize = 0; /I for check the total size of SOCKET n RX Buffer

for (n=0; n<3; n++) {
Sn_TXBUF_SIZE = 2t a ssign 2Kbytes TX Memory per SOCKET
Sn_RBUF SIZE = 2;// a ssign 2Kbytes RXmemory per SOCKET
/I OXO7FF, for getting offset address within assigned SOCKET n TX/RXMemory
gSn_TX_MASE (1024 * Sn_TXBUF_SIZB)1;
gSn RX_MASK (1024 * Sn_RXBUF_SIZE)1;
if(n!=0) {
gSh_TX_BASE gSn1_TX_BASE + (1024 Sn1_TXBUF_SIZE);
gSn_RX_BASEgSn1_RX_BASE + (1024Sn1_RXBUF_SIZE);
}/l end if
TxTotalSize = TxTotalSize + Sn_TXBUF_SIZE
RxTotalSize = RxTotalSize + Sn_RXBUF_SIZE
If( TxTotalSize > 8 or RXTotalSize >8) goto ERROR; // invalid Total Size
} // end for
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43 TCP

TCHRTransmission Control Protocol)l€ IP Layer— 71" A/ —A g 117 | e T

, H w$+ &7 1 nN#fo.” Port Numbern # .. Application nt
£° 0.
TCPIE 1:17 " | e$bT1 UbH v+ "onpl — ACbLH/ ™ 77 L sy

«t ObHgT1S 77 %L E@-

6]
&7 T

Ton o.

@ @

SERVER CLIENT
OPEN

LISTEN
< Connect- Request

ESTABLISHED

< Data Communications >

< Disconnect- Request

Or

CLOSED

Disconnect- Request >

“ TCP SERVER

o.F s/ Ahphe 7 Lygy ke L
TCP CLT1TEXNTBEE L 5TCP SERVIER®D. TCPIE” nA'E
DT+ 80y g et

I LR LI SR NN
SERVERGCP CIEITENTS 8" FHin &in 7"

Ton ' a/ A+ yaypx L
Ty HE K€ -~471 0.06TCP

Ltn e ws 0

OPEN

CONNECT
\

Connect- Request >

ESTABLISHED

< Data Communications >

< Disconnect- Request

Or

Disconnect- Request >

CLOSED
“ TCP CLIENT

Figure 5 TCP SERVER and TCP CLIENT
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4.3.1 TCP Server
Figure 6 1€ GTCPSERVESR: c¢wm ° L 54A o©.

LISTEN

ESTABLISHED *

Receiving Process —‘
Sending Process —‘

Disconnecting
Process
r {

Received DATA
NO |
Send DATA?
NO
Received FIN ?
NO

YES L{’ CLOSE

Figure 6 TCP Server Opeation Flow

- OPEN

SOCKE® L TCPModet Open o.

{
START:

Sn_MIR3:0] =8&001§ /* set TCP Mode */

Sn_PORTR:1] ={0x13,0x88}; /* set PORT Number, 5000(0x1388)*/
/ * Configure SOCKET @tion when you need it. */

/I Sn _ MR[ NDJ setNo Delay ACK */

Sn_CROPEN= a1 /* set OPEN Command */
while(Sn_CR= 0x00); /* wait untii OPEN @mmand is cleared*/

if(Sn_SR £ SOCK_INITyoto START /* check SOCKETStatus */
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. LISTEN
SOCKER L 6 TCP SER&=BRG0. Ub Hy 7 " %\ (SYNpacke)l &, 0.

Sn_CR = LISTEN* set LISTEN ®@mmand */
while(Sn_CR= 0x00); /* wait until LISTEN 6mmand is cleared*/
if(Sn_SR != SOCK_LISTEN) go@PEN /* check SOCKET $tus */

- ESTABLISHED

OTCP SERVERE SYN Packetofjy #' M b, O (Sn_SR=SOCK_LISTEN}Tn g ,06 TCP
CL | ENST & SYN Packetl ¢n 3 SYN/ACK Packetl 71 - 7" L g8 o,
»T 4 48 H . t,Sn_IRCON=G6+- t Sn_SRSOCK_ESTABLISHED #

First method :
{
[* check SOCKETHterrupt */
if (SN_IRICON] =06 1) 6
{
/* clear SOCKETnterrupt */
Sn_| R CON] = 616;
goto Received DATA? /* or goto Send DATA?; */
}
else if(Sn_IR[TIMEOUT] =419 goto Timeout?;
}
Second method :
{
if (Sn_SR = SOCKESTABLISHBD
{
/* clear SOCKETnterrupt */
Sn_| R CON] = 616;
goto Received DATA? /* or goto Send DATA?; */
}
else if(Sn_IR[TIMEOUT] =419 goto Timeout?;
}

- Receive DATA?
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SOCKEfy Datacn ¢+ S Sn_RX_RSRO0” I€ Sn_IR[REC\WiL5L + 0.

First method :
{
[* check SOCKET RX MemoryeReived Sze */
if (Sn_RX_RSR 0) goto Receiving Process;
}

Second method :

{

if (Sn_I R[TRECV] == 0610)
{
[* check SOCKETHterrupt */

Sn_| R[ RECV]* clear BACKETnterrupt */
goto Receiving Process;

- Receiving Process

SOCKET RX Buffer § @p 1y Datan Read o .

RX Memory Block/ 'A w1} Data Read Offset Addresst 4.2.3 SOCKETX/RX Buffer
Setting/ A" u Yy gSn_RX_BASEHSNn_RX_MASK Sn_RX_RD . 4 ~u ~ ,Read
Offset Address S Data" Read ©. wn Datan Read ,, Sizer Sn_RX_RD
w" A ° ,Sn CR[RECVES" ® ©.r —,Sn_CR[REC¥A6® F  SOCKERmRX

Buffer/ DATA" 4 & 3 €.t SnIR[RECHiGE oA eV o.

Read Offset Address” u A SOCKETn RX BuffeBlock .~ 21 (n=0,1,2: gSn_RX_BASE
gSn+1 RX BASE,n=3:93_RX_BASE OxFFFF) Lfitn Quu Y4 o.

/ * get Received size */

get_size = Sn_RX_RSR;

/* calculate  SOCKET RXBuffer Size & Offset Address */
gSn_RX_MAX Sn_RBUF SIZE * 1024;
get_offset = Sn_RX_RD & gSn_RX_MASK;

[* calculate Read Offset Address */
get_start address = gSn_RX_BASEget_offset ;
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[* if overflow the upper boundary of SOCKET X Buffer */

If( (get_offset + get_size) > gSn_RX_MAX

{
[* copy upper_size Bytes of get_start address to destination_ address

- destination_address is user data memory address */

upper_size = gSn_RX_MAHget_offset ;
memcpy(get_start_address, destination_ address, upper_size);
destination_address +=upper_size;
[* copy the remained size Bytes of gSn RX BASHo destination_ address */
remained_size = get_size dupper_size;
memcpy(gSn_RX_BASHlestination _address, remained_size);

}

else

{
[* copy get_size of get_start_address to destination_ address*/

memcpy(get_start_address, destination_address, get_size);

[* increase Sn_RX_RD as get_size */
Sn_RX_RD +get_size;

/* set RECV Command */
Sn_CHRRECV]=d4lg
while(Sn_CR= 0x00); /* wait untii RECV 6Gmmand is cleared*/

- Send DATA? /Sending Process

SOCKETn TX Buffef Writey Datan #71 0.

TX Memory Block/ A Data" Write Offset Address? 4.2.3 SOCKETX/RX Buffer Setting
/ A" uy gSnTX_BASE, gSAIX_MASKF SnTXWDn = . 4 ~u ~ , Write Offset
AddressS  Datan Write © .Data Write , , Size, SnTXWD1 w" A ~ |
Sn_CRSEND=416" ¢ 0.

o4 DATAY #7171 x" §B (Sn_IR[SENDOK&HH i N o2 0Sending Processn

@ w ' e, &’ TIMEOUT(Sn_IR[TIMEOUT]&G M w 4.8.2 TCPRetransmission)=|=
O . Sn_IR[SENDOK{3 n A’ k O~y SOCKETount, DATA Size¥
Network Traffic ¥/ FeF0.

Write Offset Address” u A SOCKET TX Buffer Block .~ 2 T (n=0,1,2 : gSn_TX_BASE:
gSn+1TX_BASEN=3:gS3.TX_BASE 0xC00Q» L it R Quu Y1 o.
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& '| H Data Sizel€ SOCKET TX Buffer Sizen 4’ w ' ,MSDo Data € MSS
C>-17 tit #71yo.

/* calculate  SOCKET TX Buffer Size & Offset Address */
gSn_TX_MAX Sn_TXBUF_SIZE * 1024;
get_offset =Sn_TX WR &Sn_TX_MA&K

/* check the Max Sze of Data(send_size) & Free Size of SOCKET TX Buffer(Sn_TX_ FSR)
*/
if( send_size>gSn_TX_MAX send_size= gSn_TX_MAX
while(send <= Sn_TX_FSR); // w ait until SOCKETn TX Buffer is free */
/* If you don@& want to wait TX B uffer Free
send_size = Sn_TX_FSR; // wite Data as Sze of Free Buffer
*

/* calculate Write Offset Address */
get_start address = gSn_TX_BASE get_offset ;

/* if overflow the upper boundary of SOCKET X Buffer */
If( (get_offset +send_size) >gSn_TX MAX
{
[* copy upper size byte s of source_address to get_start_address
- source_address is the start address of user data */
upper_size = gSn_TX_MAXget_offset ;

memcpy(source_address get_start_address, upper_size);

[* copy the remained size bytes of source_addressto gSn_TX BASH
source_address+= upper_size;

remained_size = send_sized upper_size;

memcpy(source_address gSn_TX_BASHemained_size);

}

else
{
[* copy send_size bytes of source_addressto get start_address
- source_addressis the start address of user data */

memcpy(source_address get_start_address, send_size);
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/* increase Sn_TX_ WR assend size */
Sn_TX_WR +send_size

/* set SEND Command */
Sn_CR = SEND;
while(Sn_CR= 0x00); /* wait until SEND @mmand is cleared */

/* wait until SENDCommand is completed or Timeout is occurred */
while(Sn_IR[SENDOK] =&d6and Sn_IR[TIMEOUT] £00);

[* clear SOCKETHnterrupt */
if(Sn_IR[SENDOK] =418 Sn_IR[SENDOK] &1

else goto Timeout?;

- Received FIN (Passive Close)

ObHpTS 77° B %\ (FINPackehl wn ¢,

First Method:
{
If(Sn_SR == SOCK_CLOSE_WAjdto Disconnecting Process;

}

Second Method:

{

If(Sn_IDISCON==68l6 ) got o Disconnecting Process;

}

- Disconnect ed (Active Close)

ObH/ = 7 7* B 5\ (FINPacke)l &7 1

{
/* send FIN Packet */
Sn_CRDISCON= alg
while(Sn_CR= 0x00); /* wait until DISCON @mmand is cleared*/
goto Disconnecting Process;
}

- Disconnecting Process

W5100S Datasheet Version1.0.0
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OUbHy TS FINPacketl wp . ¢ (Passive Close),x +0 DATA f+ % n
Qo3 UbH/ - FINRacket L &7 ~ SOCKET Close o.

Ob H/ = FINPacketl #71 _ ¢ (Active Close), Ub Hy FIN Racket o L b, -
wn SOCKET Close y © . + Process’ A Sn_IR[TIMEOUT] #1&F e Y

Passive Close /* received FIN Packet from Peer */
{
/* send FIN Packet */
Sn_CR = DISCON
while(Sn_CR= 0x00); /* wait until DISCON @mmand is cleared*/

/* wait unit A CK Racket is received */
while(Sn_IR[DISCON}= O@and Sn_IR[TIMEOUT] =809 ;
if (Sn_IR[DISCON== &19

{

[* clear Interrupt */

Sn_| R[ DI SCON] = 616;
goto CLOSED;
}
else goto Timeout?;
}
Active Close: /* sent FIN Packet to Peer */
{

/* wait until FIN Packet is received*/
while(Sn_IR[DISCON}= O@and Sn_IR[TIMEOUT] =€00 )
if (Sn_IR[DISOCN== 819
{
[* clear | nterrupt */
Sn_| R[ DI SCON]
goto CLOSED;
}

else goto Timeout?;

I
o
|_\
(@3

- Timeout ?

TCPIE SYN/DATA/FIN Packet# "1/ b E' (ACKPacket)l o n Y

A’ €0 -~ L @ o.-a"LA}
(M w 4.8.2 TCPRetransmission)

. t,€ AY
t Sn_IR[TIMEOUT]#l6F e Y o©.

«
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{

/* check TIMEOUT Interrupt */
if(_IRTIMEOUT =3 06160
{
[* clear | nterrupt */
Sn_IRTIMEOUT = 0616 ;
goto CLOSE;

- CLOSE

SOCKET E Disconnecting Process Sn_IR[TIMEOU B8 Sn_CR[CLOSERLY T

HO.

CLOSE

[*Wait until SOCKET n is closed*/
while (Sn_SR= SOCK_CLOSED)
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4.3.2 TCP Client
Figure 7€ GTCPCLIENT ¢ we © L A 0.

=)
'

CONNECT

ESTABLISHED

Receiving Process | |—

Received DATA ;
NO
Send DATA ?
NO
Received FIN ?
NO

Sending Process | |—

Disconnecting
Process
F ¥

YES YES

e

Timeout ?

Figure 7 TCP Client Operation Flow

- OPEN

M w 4.3.1 TCP Server: OPEN

- CONNECT

SOCKETAL &6TCP CLIENGT € mmA ©O.
Sn CR[COMECT = atal O6TCP SERVER SYN Packetl «71 o .

[* set destination IP a ddress, 192.168.0.11 */
Sn_DIPIRD:3] ={ OxCQ, 0xA8, 0x00, 0x0B};

/ * set destination PORT number, 5000(0x1388) ¥
Sn_DPORT[R:1] = {0x13, 0x88};
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/ * set CONNECT commadah */

Sn_CR =CONNECT

while(Sn_CR= 0x00); /* wait until command is cleared*/
goto ESTABLISHED?;

- ESTABLISHED?

OTCP CLIGEKERBBRVER #°1 SYNPacker b  SYN/ACK Packetl cwn #i n
»1 %V 0  (Sn_SR=SOCK_SYNSENT} N g, 6TCP SERVERS  SYN/ACK Packeb
won 3 7" Lgs o.

(M w 4.3.1 TCP Server: Received DATA?Y

- Others flow

VW w 4.3.1 TCP Server
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4.3.3 Other Functions
4331 TCP SOCKET Optian
SOCKET™ OPEN ' 5/ A Sn_MR Sn_MR2 A SOCKET Optiorl &8 5 0.

- No Delayed ACK: Sn_MR[NDACK] =616
No Delayed ACKFlaglEe SOCKE® TCP 1 X/ Ub Hy Data Packet/ b  ACK
Packet L Delay’ + oA #71 K€, =4o0.

- Delayed ACK: Sn_MR[NDACK] =&d
RTRE 7 A’ =|= wn Data Packet/ b ACKPacket L &7 + t , Sn_CR[REQw-
¢ 1  TCP Window Size' w" t ACK Packetl #7 o.

«

- Force PSH: Sn_MR2[UBBLK] =6 1 6
TCPForce PSHE ©» 6 Data Packetr PSHflagn £ 7 0.

- Auto PSH: Sn_MR2[UBBLK] =06
Ob H Window Size" 0%+ * ,MSSC3-7 ti + #7ly x n; Datapacket PSH
flagn &€ » 0.

4.3.3.2 Keep Alive
Keep Alive KA) € UbH' 1+ 7 ¢ + 1N SO . — xni &7 PacketDatay

XMni 1Byten #71 o.fA A+ =k 1Byte 0 Datan #71 ¢t O
& Bo . KAPacket#'l/ b  ACKPacketl woff m Y _ 1, & 5y Retransmission
Time +  Sn_IR[TIMEOUT]#l6e Y o©.

KAPacketk &€ s 5. (Sn_KPALVTR>8)0 #°1 -~ T,& a2 9. " ' IE(Sn_KPALVTR

=0) . t S _CRBEND KEHP-616T #°1 0.
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4.4 UDP

UDP(User Datagram Protocol}€ IP Layer— &7 A/
Port Numbern & o
t £0y Ob A’
nQybt v

on+ eY o.UDP&TTHAE
T o.

Datagram n L € 7
£~ o0.UDPKE 7 ' s
Keag,vf &7/ b

Ton L—/ §a

=)

N+o.”
% ' 78
na'EL O»
THh$+t L n QEUOLTS 1 v

Unicast, Broadcast, Multicast T
®n - Figure 81 UDP Mode SOCKEfF € mm © L+

Recaivi
Received DATA? ecelving
Process
NO
Send DATA? YES Sending
Process
NO

e nAEL O»

ﬁ”‘

Application

T on

nIJ_

€+ +

a/ A

4.4.1 UDPUnicast

UDP Unicastt€ t 1 "1 fy= "
#°’1 A SOCKETE h e UbH’
a6(M w 4.8.1 ARP &PINGRetransmission)+ ¢ ¥

.t ARP’ 5k ¥ayo0
Sn_CR[SEND_MAEJal&

- OPEN

HOSTIE SOCKET L UDP Moder £ =

Figure 8 UDP Operation Flow

T cen/ HFE

sl o

€ nHAfo0.wF
7/ A Sn_IR[TIMEOUT] =

wBo.F+ o™
, UDP Uniast # "I £ Sn_DHARE 5 +
al ¥4

hu_

{
START:

/* set UDPMode */
Sn_MR3:0] = 0103
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/* set Source PORTNumber, 5000(0x1388)*/
Sn_PORTR:1] ={0x13, 0x88};

/* set SOCKEDption such asBroadcast Block. */
/I N w 3.2.23 Sh_MR2 SOCKE Mode register 2)
//'Sn_MR2[BREB] = 06160

/* set OPEN Command */
Sn_CR = OPEN;
while(Sn_CR= 0x00); /* wait until OPEN @mmand is cleared */

/* check SOCKET forUDPMode */
if(Sn_SR £ SOCKUDB goto START

- Received DATA?

M w 4.3.1 TCP Server: Received DATA?

- Receiving Process

UDPlE t U0 cenTS DataPacketl o o Bye,' cenqg  TL

—  Data Packet E Figure 9' ~ $ OPACKETINF&F Z SOCKET RX Buffer/

Poryo.HOSTIE e it A Figure9 CO-1 Read ©.SOCKET RX Buffer Free SizeO o
Figure 9 UDP Packetkt Discardy o .

(M w 4.3.1 TCP Server: Receiving Proces9y

< 8 Byte »

[

0 to 1472 Byte >

PACKET INFO UDP DATA

Destination IP Address Destination Data Size

Port Number

4 Byte »«—2 Byte—>«—2 Byte—>| * Data Size is only the size of UDP DATA

Fy

Figure 9 Received UDP DATANn SOCKETh RX Buffer Block

/* receive PACKINFG/

goto 4.3.1 TCP Server: Receiving Processwith get_size = §;
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[* extract Destination IP, Port, Size in PACKET INFO*/
dest_ip[0:3] = destination _addresg0:3];
dest_port = (destination_address[4] << 8) + destination_address[5];

data_size = (destination_address[6] << 8) + destination_address[7];

/* read UDP DATA */

goto 4.3.1 TCP Server: Receiving Processwith get_size = data_size;

- Send DATA? / Sending Process
M w 4.3.1 TCP Server: Send DATA? / Sending Process

/* set destination IP address, 192.168.0.11 */
Sn_DIPR:3] ={0xCQ, 0xA8, 0x00, 0x0B};

[* set destination PORT number, 5000(0x1388)*/
Sn_PORTR:1] ={0x13, 0x88};

[* for using SEND_MAQCommand : */

/I M w 4.4.4.1 UDP MAC Send

/* set destination MAC address, 11:22:33:AA:BB:CC
Sn_DHARD:5] ={0x11, 0x22, 0x33, OxAA, 0xBB, 0xCC}

*/

goto 4.3.1 TCP Server: Sending Process

/ * for using SEND_MACommand : */

/I M w 4.4.4.1UDP MAC Send

J*
goto 4.3.1 TCP Server: Sending Processreplaced Sn_CR[SEND] with
Sn_CR[SEND_MAC];

*/

. Timeout ?
M4 cantq #71%1,+4 can¥F om c a N7 DataPacketn &7

Packet #"1 +&/ ARP' sl ¢ &, F ' a4/ A Sn_IR[TIMEOUT] &l&+ e Y
e ( '+ Data packet t Discardy o .UDPIE TCPZ C= 1IN ALl mL b

¢, Data

&)
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Sn_IR[TIMEOUT] #16 (M w 4.8.1 ARP &PINGRetransmission)+ e Y A 1, SOCKETE
CLOSH N QIo .

/* check TIMEOUT Interrupt*/
if(_IRTIMEOUT =3 0616
{
[* clear TIMEOUT hterrupt */
Sn_IRTIMEOUT = 0610 ;

goto Received DATAr Closed? /* or goto Received Data? or goto Closed?*/

. CLOSE
Sn_CR[CLOSE] 7+ CLOSH o .

{
/* set CLOSE @mmand */
Sn_CR = CLOSE;
while(Sn_CR= 0x00); /* wait until CLOSE @mmand is cleared*/
/* wait until SOCKET is closed */
while (Sn_SR ==SOCK_CLOSED)
}

4.4.2 UDP Broadcast

Broadcastle t Tne" "~ EbsS g ooy Nodeo/ - HwE 0 2471 €
n HAs%o0 . Broadcastle Network 9 ° 6 Node/ = #7 € HA(AIl Node

Broadcasting) Network 9 €™ Subnetl ~ 1€ Node/ = &7 I€ HA(Subnet

Broadcasting) 2" n "

- Send DATA? / Sending Process
UDPMode SOCKEY; T Broadcast’ O« Data#’ A,Sn_DIPRE -~ E b5

Broadcast Addresst £ 7 ©.

All Node Broadcasting :
{

/* set broadcast address, 255.255.255.255*/
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Sn_DIPIR:3] = {OxFF, OxFF, OxFF, OxFH;

[* set Destination PORT Number, 5000(0x1388)*/
Sn_PORTR:1] ={0x13,0x88};

goto 4.3.1 TCP Server: Sending Process

}
Subnet Broadcasting : Assume SIPR ©192.168.0.106 & SUBR 255.255.255.00

{

/* set Broadcast Address, 192.168.0.255 */
Sn_DIPI0:3] ={0xCO0, 0xA8, 0x00, OxFFR;

[* set Destination PORT Number, 5000(0x1388)*/
Sn_PORTR:1] ={0x13,0x88};

goto 4.3.1TCP Server: Sending Process

4.4.3 UDPMulticast

UDP Multicastle  t ¢ “Tp=" tgp can M/ wf 1 &7 K€ A{HA+FO.
Multicast-Group Address [ — € 224.0.0.0 ~ 239. 255.255.255 +¢ (M w,
IANA Multicast Address) ~ +/ b EHIE MAC Addres$€ 01:00:5E:00:00:00 ~
01:00:5E:FF:FF:FF=|=0 . Multicast MAC Addressé # A — 23 Bitsl€ Multicast-Group
Address¥ e® _ o (M w, rfc1112)
- OPEN
Sn_CRDPEN= a6 4/ Multicast-Groups OF Sn_MR MUL TI1 1] £=3 6138
Sn_CR[OPEN] @6 3 IGMR1" K IGMPv2n Multicast Group/ Join © .
{
START :

[* set Multicast -Group MAC Aldress, 01:00:5E:00:00:64 */
Sn_DHARD:5] ={0x01, 0x00, Ox5E, 0x00, 0x00, 0x64};

[* set Multicast -Group IP Address, 224.0.0.100 */
Sn_DIPIR0:3] ={0xEQ, 0x00, 0x00, 0x64};

[* set Multicast -Group PORTNumber, 3000(0x0BB8)*/
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Sn_DPORTR: 1] = {0x0B, 0xBS§}:;

/* set UDPMulticast */
Sn_ MR MUL T1 ] = 0160

/* set IGMPVersion */
Sn_MR[ MC]/*Sn_MRIMC] #16: IGMPv1, Sn_MR[MC] =06: IGMPV2 */

[* set SOCKEDption such as UnicastBlock or Broadcast Block.
Vw 3.2.23 S MR2 BOCKETh Mode register 2) */

/' Sn_MR2[UNIB|=6 1 6

/' Sn_MR2[BRDB=06 1 &

/* set UDPMode */

Sn_ MB:0] =46 b0;010

[* set Source PORTNumber, 3000(0x0BB8)*/
Sn_PORTR:1] ={0x0B, 0xB8};

/* set OPEN Gommand */
Sn_CR = OPEN;

/* check SOCKET forUDPMode */
if(Sn_SR £ SOCKUDB goto START

- Send DATA? / Sending Process
M w 4.3.1TCP Server: Sending Process
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4.4.4 Other Functions

4.44.1 UDP MAC Send
can MACYi n Q- t,, ¢ a&n MACL sSn DHAR & 5
Sn_CRSENDMAC] =&l & 4 ARP' 5 ' + UDPDATAY &'
(M w 4.4.1 UDPUnicast : Send DATA?/Sending Procegs

4.4.4.2 UDPSOCKET Options
Unicast UDPSOCKET (Sn_MR[MULTI |09k . p o 7 T Unicasting, Broadcasting Packet
onl nL n:,Sn_MR2[BRDB]&64 ., ¢ Broadcasting Packet oy N QI€o .
Multicast UDP SOCKET (Sn_MR[MULTI] #1g E . p o 7 T Unicasting, Broadcasting,
Multicasting Packet o L m L n, ,Sn_MR2[UNIB]=0 1% . ¢ Unicasting Packet L
®f N Qqe,Sn_MR2[BRDB]#l64 ., ¢ Broadcasting Packetl o n QI€o.
UDP SOCKET Optiors £ Sn_CR[OPEN] &8 +#/ £ aH ©

Sn_MR[MULTI] Sn_MR[BRDB]| Sn_MR[UNIB] Unicast Multicast Broadcast
0 0 Dond Care O X (0]
0 1 Dond Care o X
1 0 0 O O O
1 0 1 X O O
1 1 0 O O X
1 1 1 X 0] X

4443 Port Unreachable Block
Ob H$ OpenHn QFE Portt UDPPacketl #71 1, Mg 4 5 1 Destination Port
Unreachable Packetl #71 o. 1€ Potscan” ~ b 0% He, 7 HnN
— A Port Unreachable Packet # 1 L Block & &
MR2[UDPURB] ®& . + , OUb H/ ~ PortUnreachablen Qu1 o .
MR2[UDPURB] & . ¢+, Ub H/ = PortUnreachablen Qu% n QI€o .
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45 IPRAW

IPRAWSOCKET I€ Sn_PROTOR & sy ('— Transport Layerqr Protocol Number (M w
IANA Protocol Numbergn ~ € Internet Protocol(IPvd) Layer L nL o. IPv6 Oo—
Protocol =t , TCP, UDPE N LHN QIE0 .

Table 5 Internet Protocol Supported In IPRAW Mode

Protocol | Number Semantic W5100S Support
ICMP 1 Internet Control Message Protocol 0]
IGMP 2 Internet Group Management
IPv4 4 IPv4 encapsulation (0]
TCP 6 Transmission Control X
UDP 17 User Datagram X
IPv6 - Protocols over IPv6 X
others - Other Protocols o

V" T ,W5100SKE Sn_PROTOR = ICMP SOCKEh4 OPENY” L _ i, b H PING

Request/ b  Auto PINGReplyn x +0 mnL R Qq g, PINGRequestPacket k
IPRAW SOCKETRX BufferBlock4 T P b»yg 0.

Figure 10 E IPRAWSOCKETT ¢we ° L 0wA o.

( OPEN ]
Received DATA?

NO

Send DATA?

NO

Receiving

Process —|
Sending YES
Process

F 3

ND

YES

( CLOSE }

Figure 10 IPRAW Operation Flow

. OPEN
SOCKERh L IPRAW Mode & 5 o.
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{
START:

/* set Protocol Number */

Sn_PROT® = protocol_num;

I* set IPRAWMode */
Sn_MR3:0] = 011§

/* set OPEN Command */
Sn_CROPEN= 4lg
while(Sn_CR= 0x00); /* wait untii OPEN @mmand is cleared*/

/* check SOCKET forlPRAWMode */
if(Sn_SR != SOCK_IPRAWYto START

- Received DATA?
M w 4.3.1 TCP Server: Received DATA?

- Receiving Process

IPRAME 1 +0Uq c anTS DataPacketl o g, ceng _ TL

—  Data Packet £ Figure 11’ ~ $ OPACKET INF&F  Z SOCKET RX Buffer Block/

P oy O.HOSTIE e it A Figure 11C3-T Read 0 . SOCKET RX Bufer  Free SizeO o
Figure 11 UDP Packetk Discardy o .

A

< 6 Byte > Oto 1472Byte >

PACKET INF IPRAW DATA

Destination IP AddressData Size

[« 4Byte————— >« 2Byte—>| * Data Size is only the size of IPRAW D/

Figure 11 Received Data in IPRAW Mode SOCKET RX Buffer Block

/* receive PACKINFG/

goto 4.3.1TCP Server: Receiving Processwith get_size = 6;
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[* extract Destination IP, Size in PACKET INFO*/
dest_ip[0:3] = destination _addresg0:3];

data_size = (destination_address[4] << 8) + destination_address[5];

/* read UDP DATA */

goto 4.3.1TCP Server: Receiving Processwith get_size = data_size;

- Sending DATA? / Sending Process
+°| H DATA Size€ SOCKET TX Buffer Block Sizen 4’ w'" , &8sy MSDo
Data I€ MSSC3-(1480)T i » T bt #71 0.

{
/* set Destination IP Address, 192.168.0.11 */
Sn_DIP:3] ={0xCO0, 0xA8, 0x00, 0x0B};
/ * for using SEND_MACommand
M w 4.4.4.1 UDP MAC Send */
[* set Destination MAC Address, 11:22:33:AA:BB:CC
Sn_DHARJ0:5] =5{0x11, 0x22, 0x33, 0xAA, 0xBB, OxCC};
*/
goto 4.3.1TCP Server: Sending Process
/ * for using SEND_MACommand
M w 4.4.4.1UDP MAC Send/
J*
goto 4.3.1 TCP Server: Sending Processreplaced Sn_CR[SEND] with
Sn_CR[SEND_MAC];
*/
}
- Timeout ?

M w 4.4.1 UDPUnicast : Timeout?
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46 MACRAW

MACRAWModel€ EthemetMACL £ . Data nl £~ g €¢i SOCKED/ ‘A

Oo " & 0.Sn_ MR[MFE 5/ § A, EthernetPHYT @Ry ° 6 Ethernet Packet L
®n - t, Destination MAC Address" Broadcast, Multicast, Source(SHARMMACH , ¢
O . Broadcast, Multicast Packet £ IPv6 Packet’ Z,Sn_MR2E& 5/ § A

wn ®
ENeqT oNH .
MACRAW SOCKBTE +C OPENy o™ SOCKE®m# @R I TCP, UDP, IP DATA
Packet E @ n Qq t , ARRRequest¥ ICMP PING Request(IPRAWOCKE'h=|= ICMP
M> R Qi ., 1, )Packete L wp g, F Packet/ b  Auto-Reply Packet L

&7 0.

Figure 12 E MAGRAW SOCKET ¢ we ° L 0A o©.

( oren )

> Receiving i
Process
NO
Send DATA Sending | YES
Process

( CLOSE \‘

Figure 12 MACRAW Operation Flow

. OPEN
SOCKED L MACRAWModeT & 5 0.

{
START :

/* set MACRAWbde */
SO_MR 01004

/* MACRAW SOCKET Optiot
/*
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S0 _MR[ MR] = //é hable MAC Filter

S0_MR2[ MBBL K] BroadcdstiPécket Block / /

S0_MR2[ MMB L K] Mulicaét Packet Block / /

SO0 _MR2[ | PV6 B L IRJ6Packet®BIbdk ; /1
*

/* set OPEN ©@mmand */
SO_CR = OPEN;
while(Sn_CR= 0x00); /* wait until OPEN @mmand is cleared*/

/* check SOCKED is MACRAWVode */
if(SO_SR != SOCK_MACRAW) SO_CR = CLOSE; goto START,;

- Received DATA?
M w 4.3.1 TCP Server: Received DATA?

- Receiving Process

MARAWIE 1 +0Uq canTS DataPacketl o o Bqe, cenqg

. TL — DATAPacketk Figure13’ ~ + OPACKETINFG@F Z SOCKED RX Buffer
Block/ © »H 0 .HOSTIE e it A Figure 13 C>-T Read ©

PACKET INFO MACRAW DATA

Byte size of Real Data
Data Packet

Destination MAC Source MAC Type Payload

[«—2 Byte——»«—6 Byte———»«—06 Byte——»+—2 Byte—>»j«—46 to 1500 Byte———>

Figure 13 Received DATA Formatin MACRAW

/* receive PACKINFG/

goto 4.3.1TCP Server: Receiving Processwith get_size = 2;

/* extract Size in PACKET INFO*/

data_size = (destination_address[0] << 8) + destination_address[1];

/* read UDP [ata */

goto 4.3.1TCP Server: Receiving Processwith get_size = data_size;
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- Sending DATA? / Sending Process

& '| H Data Sizele SOCKETD TX Buffer Sizen 4’ w ' ,MSDo Data I€ MSS
C>-(1512)1 i » Tt 71 - o.” 60Byte OO mmk . ¢ ZeroPaddingH t
*7lyo.

(M w 4.3.1 TCP Server: Send DATA? /Sending Process

- CLOSE
M w 4.4.1 UDPUnicast : CLOSE
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4.7 SOCKETless Command (SLCR)

SLCRE SOCKET # ARP Reques{SLCR[ARP] 41§, PING RequestSLCR[PING] 1§
Packet L &7 L ¢ 0. ' Request&’l/ b "+ ' €, 1 SLIRFIMEOUT= a6
(M w 4.8.1 ARP &PINGRetransmission)=|= eY o.

SLCR[ARPF SCLCR[PING} SLIR[TIMEOUT]#1& H- t, Command & L

3 B (SLIR[ARP] =016 k SLIR[PING]=1§ = N €A/ ® w ' o.

Figure 14 € SOCKETess Commandsy ¢ == © L ¢+ Eo.

(o)

Y

Configuration

A
SOCKET-less
Command

MO

SUCCESS J

[ EMD }4

Figure 14 SOCKEdless Command Operation Flow

4.7.1 ARPRequest (SLCR[ARP] 419

SLIPRr £ sy ¢ «a AT ARP RequestPacketl &7 ©o.

. 1 (SLIR[ARP]=A18) SLPHAR ¢ 4 0 MACY [ n
1€,. bn Y ¢ SLIR[TIMEOUT] 416+ e Y o.M w 4.8.1 ARP &

c

canTS ARPReply ®n

Lo
T o

PINGRetransmission)

- Configuration
SOCKETess Retransmission Time’  ARP Interrupt Mask Bit, O'b H qr  IP Addressn

£Ea 0.
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{
START :

/* set SOCKETless Retransmission Time, 100ms(0x03E8 (C3-, 100us) */
SIRTRO:1] = {0x03, OXE8};

/* set SOCKETless Retransmission Counter, 5 */
SLRCR = 0x05

/* set Interrupt Mask Bt */
SUMHARP]=6 % & /I ARP Interrupt Mask Bit
SLI MR[ Tl ME OWU TTIMEGUTIatdrrdipt Mask Bit

/ * set Destination IP Address, 192.168.0.100 ¥/
SIPIFR[0:3] = {0xCQ 0xA8, 0x00, 0x64};

- SOCKETless Command
ARP Command ARP Request Packetl &7 o .

/* set ARP Command */
SICRARR = &g
while(SLCR != 0x00) ;/* Wait until ARPCommand is completed */

- Response?

ObHy TS ARPReply Packetl ®p 3 ARPInterrupt” e VY o.

[* check ARP hterrupt */
if(SLIR[ARP]==6 1 &/) received ARP Reply Packet */
{
[* clear Interrupt */
91 R[ ARP] goto SOACESS;
}

else goto Timeout;

- Timeout?
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¢ A2y RetransmissionTimee O Ub H3 7S  ARPReply Packetl o n Y 3
TIMEOUT Interrupt” e VY o.

/* check TIMEOUT mterrupt */
if(SLIR[TIMEOUT] == 1)
{
[* clear Interrupt */
SLIR[TIMEOUT} alg
goto END;
}

else goto Response;

. SUCCESS
ARP Reply Packetl @p 3 O'b Hq MAC Address€ SLPHAR © 5 0.

[* get Destination MAC Address */
destination_mac|0 :5] = SLPHARO:5] ;
goto END

4.7.2 PINGCommand (SLCR[PING] #10

SLIPRr £ 5y ¢ #« NT PINGRequest Packetl &7 o.

. 1 (SLIR[PING]=l9) SLPHAR ¢ « 7 MACY i n

__ 7 &, ARP Replyt PING Reply Packetl wn n U . ¢ SLIR[TIMEOUT] =
a6+ e¥Y o.(Vw 4.8.1 ARP &PINGRetransmission)

canTS PINGReplyn wn

Lo ¢
T o

Sn_PROTOR ICMP IPRAW SOCKET$+ OPENJ+ B L ., : PINGReply Packet k
IPRAW SOCKET RX Buffer Block/ e » §~ , SLIR[TIMEOUT: &l6F ¢ Y @

- Configuration
SOCKETess Retransmission Time’'  PINGInterrupt Mask Bit, U'b H - IP Addressn

£EAa 0.

START :
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/* set SOCKETless Retransmission Time, 100ms(0x03E§(C3-, 100us) */
SIRTRO:1] ={ 0x03, OXES};

/* set SOCKETless Retransmission counter, 5 */
SLRCR = 0x05

/* set | nterrupt Mask Bit */
SUMHPING =6 1 0 /I PINGInterrupt Mask Bit
SLI MR[ Tl ME OW TT]MEGUTIatdrrdipt Mask Bit

| * set Destination IP Address, 192.168.0.100 *
SIPIFR[0:3] = {0xCQ 0xA8, 0x00, 0x64};

[* set PINGSequence Number, 1000(0x03E8)*/
PINGSEQR: 1] = {Ox03, 0xES8};

/* set PING ID, 256(0x0100) */
PINGIDIRO: 1] = {0x01,0x00};

- SOCKETless Command
PINGCommandn PINGRequest Packetl &7 o©o.

/* set PINGCommand */
SICRPING = 4§
while(SLCR != 0x00) ;/* Wait until PINGCommand is completed */

- Response?

ObHy TS  PINGReply Packetl @n 3 PINGInterrupt "

D
<2
o

/* check PING hterrupt */
if(SLIR[PING]== 6 l/*trgceived PING Reply Packet */
{
[* clear Interrupt */
91 R[ PI NG] = 016;
goto SUCCESS;

W5100S Datasheet Version1.0.0
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}

else goto Timeout;

- Timeout? / SUCCESS

M w 4.7.1 ARPRequest (SLCR[ARP] €18 Timeout? / SUCCCESS

86/ 110

W5100S Datasheet Version1.0.0



6‘? IZnet

4.8 Retransmission

4.8.1 ARP &PINGRetransmission
ARP &PINGRetransmission k  :: RequestPacket#’/ b UbHy F £ ' L 1
Packet/ b  Retransmission e Y . $= Retransmissionk OUb H F L

wn = N AMsy RTRA' x o :: Packetl 71 ~ , may RCR n
4 4+ &7 _ 1 3t Packet/ b TIMEOUH eVY o.
Retransmission TIMEOUTA’ (ARRo, PINGTO)|= od’ T o.

ARRo, PINGro = (TIMEOUTa X 0.1ms) X (TIMEOUEyr + 1)

TIMEOUTJa = SLRTR or Sn_RTR
TIMEOUEnT = SLRCR 08n_RCR

Ex) TIMEOUT, = 2000(0x07D0), TIMEOUEyr = 8(0x0008)
ARRo= 2000 X 0.1ms X 9 = 1.8s

ARRo E SLCR[ARREt Sn_CR[SENDBN_CR[CONNECT] + e Y &, SLIR[TIMEOUT]
+t Sn_IR[TIMEOURT 4+ o.
PINGo E SLCRIPING] 7 €Y &,SLCRIIMEOUTyT # o.

4.8.2 TCPRetransmission
TCPRetransmission £ SYN, FIN, DATAPacket ¥ L #71 L 2, b Hy ACKPacket L

on N Y .1 eY o.F3 Retransmissionk Ob H ACKI @p =i n

nsy RTRA x o :': Packetl #7 * msy RCR w1 4° 4+ &7 1
Packet/ b TIMEOUH e Y o.
TCP Retransmission TimeoutTCRo E 04’ ~ 0.
4#0 4) - %/ 5 4¢ 4) - %/ 54- 4) - %/ 54 i O

N: Retransmission Counter, 0 . -

M: TIMEOUTaL ¢ 65535and0 - 4) - %/ 54 A M1 >
TIMEOUVa = SLRTR or Sn_RTR

TIMEOUENT= SLRCR or Sn_RCR

TIMEOUTiaxal: TIMEOUJAL €

Ex) RTR = 2000(0x07D0), RCR = 8(0x0008)
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TCRo= (0X07D0+0Xx0FAQ+0x1F40+0x3E80+0x7D00+0xFA00+0XFA00+0XFA00+0XFAQ0) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s

TCRo E Sn_CRy CONNECT, SEND, DISCON Comméndy e ¥ &, Sn_IR[TIMEOUT]

1L
17T ©O.
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4.9 Others Function

4.9.1 System Clock(SYS_CLK) Switching

SYS_CLK 25MHzt 100MHZT € == & B €, MR2[CLKSEE T , PHYCRO[RST],
PHYCR1[PWDNjr € s/ Switchingy o . Clock Switching=|= eY SYS_CLI4=
Os H=I N L, o.Mw 7.4.1 ResetTiming)

MR2[CLKSEL] PHYCRO[RST] PHYCR1[PWDN] SYS_CLK(MHz)
0 0 X 25
0 1 0 100 (Default)
0 1 1 25
1 X X 25

4.9.2 Ethernet PHYOperation Mode Configuration

PHYCROL PHYOperation Mode(Speed Duplex)n € s ~ , Ethernet PHY HW Reset
+ & oyo.% Ay PHY Operation Modele PHYSRI[5:3} I
Ethernet PHY Link Up £ Link ' s Ol PHYSR:0] L 3

PHYCR ¢ 7 4/ , PHYLCKRL Unlock o©.

Ex) PHY Operation Mode € 7
PHY_10FDX :

{

/* PHYCR) & PHYCR1Unlock */
PHYLCKR 9x53;

/* Set PHYCRO 10Mbps/FulDuplex */

PHYCR[DPA = &4 /0 O0FDX 1 - HDX

PHYCR{BPD =&ld; /0 - 100Mbps 1 810Mbps
PHYCRPAUTQ =6l // 0 0Auto-negotiation, 1 d Manual

/* PHY Reset Process */
PHYCRJRST = @4
Wait Tprsi // 1 eferto 7.4.1 Reset Timing

/* wait until PHY Link is up */
while(PHY SR[LINK] !=800);

/* read PHYSR */
If( (PHYSRDPX ==&0) & (PHYSRSPD == 419 & (PHYSRAUTQ ==419 ) SUCESS
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else FAIL;

[* PHYCRO & PHYCR1Lock */
PHYLCKR 9x00; //f orLock, write any value

4.9.3 Ethernet PHYParallel Detection
Link Partner " Auto-negotiaton L m . n QL _ 1, 2 » Ethernet PHYIE Parallel
Detection L Linkn  "E ©.10F/10H¥ ~ % DuplexMode * ®A n Qi€ ,

Network "E® ¢ L3 H @

Link Partner
Auto 10H 10F 100H 100F
PHY
. 100F| . 10H| - 10F| . 100H| - 100F
Auto a
100F ~ |10H | 10H ~ |[100H - |100H
Manual o 10H| . 10H| - 10F| g
10H 10H  [10H  10H N
Manual o 10H| . 10H| - 10F| g
10F 10F | 10F - |10F N
Manual . 100H| g - 100H| . 100F
100H 100H S - |100H - |100F
Manual . 100H| g - 100H| . 100F
100F 100F S - J1200F - |100F

4.9.4 Ethernet PHY Auto MDIX

Ethernet PHYn Auto-negotiation(PHYCRO[JAUTO] =091 O - . ¢t Auto-MDIXn

n L e, Symmetric Transformer( Figure 30 Transformer Type)n QO o ©.
Auto-negotiation(PHYCRO[AUTO] =167 O - N Qi , ¢ 1€ Auto-MDIXh R L R

Qb1 CrossUTPcabler O« 0.

(M” )Linky M Node’ 1 b Nodea 1, Auto-MDIX1 1 L
CrossUTP Cableda 0 O« " ® 0.

t , Straight E

«

4.9.5 Ethernet PHYPower Down Mode
PHYCR[PWDN]=Gl6T £ = . ¢ Ethernet PHYE Power Down Modetr 2
SYS CLK 25MHzT n . 4 oO.
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PHYCR1[PWDN] &l&r ¢
MR2[CLKSELE #/ ¢ A

t Ethernet PHYIE Normal ModeT 1

«

Ay o.(Mw 3.1.19 MR2(Mode Register 2))

* ,SYS _CLKE

{

{

Enter Power Down mode :

/* PHYCR) & PHYCR1Unlock */
PHYLCKR 9x53;

/* Enable Power Down Mode */
PHYCRIPWDN =4alg

/* PHYCR) & PHYCR1Lock */
PHYLCKR 9x00; // f or Lock, write any value

/* wait until clock is stable switched */

Wait TPRST // referto 7.4.1 Reset Timing

Exit Power Down mode :

/* PHYCR) & PHYCR1Unlock */
PHYLCKR 9x53;

/* e nable Power Down Mode */
PHYCRIPWDN = &4

/* PHYCR) & PHYCR1Lock */
PHYLCKR 9x00; // for Lock, write any value

/* w ait until Clock is stable switched */

Wait TPRST // referto 7.4.1 Reset Timing

/* w ait until Clock is switched 25 to 100MHZz/
Wait TLF, /| referto 7.4.1 Reset Timing

W5100S Datasheet Version1.0.0
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4.9.6 Ethernet PHYGs Registers Control
Ethernet PHY Registere £ ®e & 4 7 MDC/MDIO(Management Data Clock / Input
Output) Interface 1 Accessy 0 . W5100SKE MDC/MDIO Controllern 9 »  ~
=l= i€ PHYDIVRPHYRAR, PHYDOR, PHYDIRHYACR Control w

Ex) BMCRWrite

{
PHYRAR =0x00; // BMCR Address 0x00
PHYDIR=0x80; / / BMCRJ[ 15] = 6106 , PHY SW Reset
[* write */

PHYACR 9x01,;
while(PHYACR != 0);// wait until MDC/MDIO Control is completed

Ex) BMSRRead
{

PHYRR =0x01; // BMSR Address 0x01

I* read */
PHYACR 9©x02;
while(PHYACR != 0);// wait until MDC/MDIO Control is completed

if( PHYDOR & 0x0004)

{
/ILINKUP 8BMSR[ 2] = 016
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5 HOSTInterface Mode

5.1 SPIMode

MODI[3:0] =000000 ® _ : SPIMode®® mL g ,HOSTF W5100S€ ¥ ~+ 7 " Ho.
W5100S€ x 2 ' Ma - O Vg YT A30y.F -~ + SPIMode0 Mode3 L
nL e,MOSI SCLKp Rising edgex @n (Sampling)d™ , MISOE Falling edge ® =,
"I ' (Toggling)y © .

MOSE MISOE SCLKX © MSB 'A LSB N OVa T TOAHO.

SPI MIASTER SPI SLAVE
MCU
(External Host) W51005
SCSn SCS5n
SCLE SCLKE
MOSI FOSI
MISO MISO

Figure 15 SCSn controlled by Host

Sampling Toggling Toggling Sampling
I ! |

SCLK / \ SCLK \ /

I | ] I
MISO/MOSI ! >< MISO/MOSI X !
1 | ] I
I |

Mode 0 : SCLK idle level Low Mode 3 : SCLK idle level High

Figure 16 SPI Mode 0 & Mode 3
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5.1.1 SPI Frame

W5100Sl€ HOST' "I € SPIFraméFigure 17 SPIFram¢/ 1 £ fyo. SPI
Frame £ Control Phase, Address Phase, Data Phase _ "EH~ , SPI Frame G3-1 CSm
£ - 0.

W5100 k£ 1-Byte Data Read/Write 1 L m L € e 3, W5100S€ Sequential N-Bytes(N = 1,
2,3, é)DataRead/Write 1 ML 0.

ontrol Ph ddress Ph Data Ph
N==1

12f11|10| 9|8 7|6|5|4]|3]|2|1|0 B(5(4|3]|2]|1

-

54321

Bit |7 |6|5[|4|3[2]1

=)

Control Byte 16 bits Offset Address Data1 ... Datamn

Figure 17 SPI Frame

- Control Phase

Control Phasel€ 8Bits T _ "EH~ , Read/Write Access Typel & » o.
HOSTIE Control Phase "l j 2 SYS_CLK-#/ ,CSnl High/ A LowT Assert o.

Table 6 W5100 Mode SPI Command

Access Type Value
Write OxFO
Read OxOF

- Address Phase

W5100Sy RegistersBlock £t , TX/RX Memory Block 1+ 16bits Start Offset Addressn

§ 5 0. Start Offset Address® 4 Data Access? — seqT 17 W' O.
- Data Phase
N-Bytes Datan Read/Write ¢ .DataAccessn {8 ~ 2 SYS_CLKs|= / CSnl

Low/ A Hight De-Assert 0.

5.1.2 SPI Write
Figure 18 € N-Bytes Data Write SPIFrame L 04+ 1 0.
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Figure 18 W5100 Mode Write SPI Frame

5.1.3 SPI Read
Figure 19 £ N-Bytes Data ReadSPI Framel 04 1 0.

Figure 19 W5100 Mode Read SPI Frame
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