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Features

Support Hardwired Internet protocols

: TCP, UDP, WOL over UDP, ICMP, IGMPv1/v2, IPv4, ARP, PPPoE

Support 4 independent SOCKETs simultaneously

Support SOCKET-less Command

: ARP-Request, PING-Request

Support Ethernet Power down mode & Main Clock Switching 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 on Auto-Negotiation Mode

Not support IP Fragmentation

3.3V operation with 5V 1/0 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

W5100S 2 Ct21F Z+2 Embedded application Off X &tdiCt,

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

USB-to-Ethernet: Storage Devices, Network Printers
GPIO-to-Ethernet: Home Network Sensors

Security Systems: DVRs, Network Cameras, Kiosks

Factory, Building, Home Automations

Medical Monitoring Equipment

Embedded Servers

Internet of Thing (loT) Devices

loT Cloud Devices
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3 /110



@IZnet

Block Diagram

HOST
[ (User MCU) ]

Figure 1 Block Diagram
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1 PIN Description

36 | ]3Vv3D
35 | |WRn
34 | |RDn
33 | ] MISO
32 | ] Mosl
31 [ ]1v2D
30 [ ]SCLK
29 | ]csn
28 | | MOD3
27 | ] mMOD2
26 | | MOD1
25 | | mopo

DATO[ | 37 24 | ]3v3D
DATLI | | 38 23 [ ] GND
DAT2[ | 39 22 | ]av2p
DAT3 | | 40 21 | ] coln
DAT4A| | 41 IZH et 20 | ] ACTn
DATS [ | 42 19 | ] DPXn
DAT6 | | 43 W5 1008 18 | | SPDn
DAT7 L 44 17 | ] LNKn
2D | 45 16 || GNDA
GND|[ | 46 LOT Number 15 | ] 3v3A
INTn [ | 47 Weekly Code 14 | ] 1v20
RSTn [ | 48 13 [ ] 1vaD

GNDA[ | 1 C
™oN[ | 2
TXOP | | 3
WV2A [ | 4
RXIN[ | 5
RXIP[ | 6
GNDA|[ | 7
3V3A[ ] 8
RSETBG | | 9
GND [ | 10

XSCO 11
XSCI 12

Figure 2 W5100S Pin Layout

Table 1 Pin Type Notation

Type Description

| Input

Output

Alternate (Multi-function) Signal

Internal pulled-up 75KQ resistor

Internal pulled-down 75KQ resistor

Analog

(> |O|Cc|Z|O

Power & Ground
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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
X5 OIO|E{= MDI ZEO|A TXOP/TXON 23 A=
3 TXOP AO
ol O|C|oj2 ™&E L
Analog 1.2V Power
4 1V2A AP
V20 M 2228 H Sgg=Ct
5 RXIN Al Differential Received Signal Pair
X5 CIOJHHE MDI ZE0|A RXIP/RXON A& &g
6 RXIP Al
o DJC|0Z28E =4Skt
7 GNDA AP Analog Ground
8 3V3A AP Analog 3.3V Power

Off-chip Bias Resistor
9 RSET_BG | A0 | Q& 12.3KQ, 2%t 1% XM&2 53 Analog Ground £
HFEA| HZBHOF StCt,
10 GND AP Digital Ground
11 XSCo AO | 25MHz Clock
QE 2R E 25MHz clock 2 3 THC}.
W5100S = 22 25MHz 2| Clock 2 25MHz (Low
Frequency mode) O|Lt 4 H{S| 100MHz (Normal mode)
o=z Hzsll 0|5 LWE Operation Clock(SYS_CLK)
12 O =2 AE3SiCt,
XSCl Al

25MHz Crystal Oscillator(XTAL)Lt  Oscillator(OSC) 2
ALt

0SC £ A8 42 25MHz@1.2V & AtE3tH Xxscl gt
XAt XSCO = HtEA| Floating A|ZICH.

XEMISH LI8 2 Clock Selection Guide & EHZSICE,
Digital 1.2V Power

1V20 HQY AA2HE ZZEH=C},

13 1V2D P

Internal Regulator 1.2V Power Output

W5100S £ gt WE Regulator 2| 1.2V Power
Output 22 Max 150mA £ X|AstH, BIEA| QF
14 1V20 PO | 283} Capacitor 3.3uF & &3l W5100S 2| 1v2D 2f
1V2A 2 333,

1V20 & Ferrite Bead € AH83t0{, 1v2D 2+ 1V2A 22|

5to| SaSto.
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O| Power & W51005S 2 ?[gt A2 = C}E Device 2
Power 2 ALEE == QIC}.

15 3V3A AP Analog 3.3V Power

16 GNDA AP | Analog Ground

Link Status LED

SPI, Parallel Bus Mode & M7t 8%

17 LNKn ou
Low : Link up

High : Link down
Link Speed LED

SPI, Parallel Bus Mode & [Tt S5

18 SPDn ou
Low : 100Mbps
High : 10Mbps
Link Duplex LED

SPI, Parallel Bus Mode & [Tt S5

19 DPXn ou
Low : Full-Duplex
High : Half-Duplex
Link Activity LED
SPI, Parallel Bus Mode & Tt F=&

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 & [{EF &

W5100S Data &4 A

o
MU
1o
oy
Rl
rot
ox
o
e
i
MM
n

21 COLn ou

Low : Collision Detected

High : No Collision

Digital 1.2V Power

1V20 228 5 #@=Ch

23 GND P Digital Ground

24 3v3D P Digital 3.3V power

25 MODI0] ID W5100S Mode Selection

26 MOD[1] ID | W51005 £ MOD[3:0]101 [i2} Ozt 20| MEHBICE,
27 MOD[2] ID “0000” : SPI Mode

28 MOD[3] ID “010X” : Parallel Bus Mode

22 1V2D P
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W5100S Chip Select

29 CSn U Low : Select
High : No Select
SPI Clock

10 SCLK D SPI Mode & [f, SPI Clock & & %HCt.
Parallel Bus Mode 2 4, GND 2t HZ35tALL Floating
ohCt

31 V2D b Digital 1.2V Power
V20 278 g% =Lt

MOSI SPI Master Output Slave Input / Address O

32 /ADDRO | IDM | MOSI :SPI mode ¥ [, SPI Data & HOST 28 E =24

ADDRO : Parallel Bus Mode & [f, Address 0 2 2
MISO SPI Master Input Slave Output / Address 1
33 IOPM | MISO : SPI mode & [f, SPI Data & HOST & &4
/ADDR1

ADDR1 : Parallel Bus Mode & [, Address 1 2 2
Read Strobe

34 RDn IU | Parallel Bus Mode & &%, Read Operation & 2 ZIC},
SPI Mode & &% 3Vv3D 2t HZABI L} Floating THCt.

35 WRn " Write Strobe
Parallel Mode & &<, Write Operation 2 ¥ ZIC}.

36 3v3D P Digital 3.3V Power

37 DATO IOU | 8 Bits Data Bus

38 DAT1 IOU | Parallel Bus Mode & Z<, HOST 2| Data & 2 &H3}7LL,

39 DAT2 IOU | w5100 222 E| Data & Y3 #=Ch

40 DAT3 10U

41 DAT4 IOU | SPI Mode @I &%, Floating 2+Ct.

42 DAT5 10U

43 DAT6 10U

44 DAT7 10U

45 1V2D P Digital 1.2V Power

46 GND P Digital Ground
Interrupt
W5100S 2| Ethernet &4 X 2|Al Event 7} & &2,
HOST Of| Al 2ICt.

47 INTn opP
Low : Interrupt Occurred
High : No Interrupt
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(2= MR2 (Mode Register 2)S/ IEN (Interrupt pin
Enable), INTPTMR (Interrupt Pending Time Register),
IMR (Interrupt Mask Register), IMR2 (Interrupt Mask
Register 2), SLIMR (SOCKET-less Interrupt Mask

Register))
Reset
W5100S = ZX7|3} StCE RSTn Az & HFEA| 560ns

Ol Low £ XIsHOf BHCE. W5100S & RSTn A7}
17k El = 60.3ms O|F0| tM3S| Z=7|3t7} EIC}

48 RSTn IP
(&= 7.4.1 Reset Timing)

Low : W5100S & ZX7|3} A|ZICH
High : W5100S €& "84 &% A|ZIC}.
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2  Memory Map

W5100S & W5100 22HdE sl L8t Memory Map 22 AL, 7|5 A2 ol

Figure 3 1} 20| A{22 Common Register £0| F7}EIC},

0x0000 Common Registers (W5100 Compatible)
0x0030
Common Registers (New W5100S Reg.)
0x0089
Reserved
0x0400
Socket Registers
0x0800
Reserved
0x4000
TX Memory
0x6000
RX Memory
0x8000

Figure 3 Memory Map
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Figure 3 = Common & SOCKET Register Block 2t TX/RX Memory Block =2| Address Offset =
S A3} $CH W5100S Reset Al, W5100S = TX/RX Memory Block 2| Z} SOCKET TX/RX Buffer
Block S 2KB/2KB 2 A $IC},

W5100S Reset O|%, SOCKET n TX Buffer Block Size & TMSR(TX Memory Size Register)E,
SOCKET RX Buffer Size = RMSR(RX Memory Size Register)S Sofl & 7tsoiCh L3
W5100S 2| =7+l SOCKET n TX/RX Buffer Size Register(Sn_TXBUF_SIZE / Sn_RXBUF_SIZE)S
S5l SOCKET n TX/RX Buffer Block Size & &7 7ts5ICt. A7 E SOCKET n TX/RX Buffer

Block 2| &¢2 22} 8KB & =t 4= giCt.
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2.1 W5100S Registers
2.1.1 Common registers
Table 3 Common Registers
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
(SHART)
0x000B
(SHAR2)
0x000C
(SHAR3)
0x000D
(SHAR4)
0x000E
(SHAR5)
Source IP Address
0x000F
(SIPRO)
0x0010
(SIPR1)
0x0011
(SIPR2)
0x0012
(SIPR3)
Interrupt Pending Time
0x0013
0x0014 (INTPTMRO)
(INTPTMRT1)
0x0015 Interrupt (IR)
0x0016 Interrupt Mask (IMR)
Retransmission Time
0x0017
(RTRO)
0x0018
(RTRO)
Retransmission Count
0x0019
(RCR)
RX Memory Size
0x001A
(RMSR)
TX Memory Size
0x001B
(TMSR)

Address | Register
0x001C
~ Reserved
0x001F
0x0020 | Interrupt2 (IR2)
0x0021 | Interrupt2 Mask (IMR2)
0x0022
~ Reserved
0x0027
PPP LCP Request Timer
0x0028
(PTIMER)
PPP LCP Magic Number
0x0029
(PMAGIC)
Unreachable IP Address
0x002A
(UIPRO)
0x002B
(UIPRT)
0x002C
(UIPR2)
0x002D
(UIPR3)
Unreachable Port
0x002E
(UPORTRO)
0x002F
(UPORTR1)
0x0030 | Mode2 (MR2)
0x0031 | Reserved
Destination Hardware Address
0x0032 | on PPPoE
0x0033 | (PHARO)
0x0034 | (PHAR1)
0x0035 | (PHAR2)
0x0036 | (PHAR3)
0x0037 | (PHAR4)
(PHAR5)
Session ID on PPPoE
0x0038
(PSIDRO)
0x0039
(PSIDR1)
Maximum Receive Unit on PPPoE
0x003A
(PMRURO)
0x003B
(PMRURT1)
PHY Status
0x003C
(PHYSRO)
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Address Register

SOCKET-less Interrupt Mask
0x005E

(SLIMR)
0x005F SOCKET-less Interrupt (SLIR)
0x0060
~ Reserved
0x006A
0x0070 Clock Lock (CLKLCKR)
0x0071 Network Lock (NETLCKR)
0x0072 PHY Lock (PHYLCKR)
0x0073
~ Reserved
0x007F
0x0080 Chip Version (VERR)
0x0081 Reserved

100us Tick Counter
0x0082 (TCNTRO)
0x0083 (TCNTR1)
0x0084
~ Reserved
0x0087
0x0088 TCNTCLR

Address | Register
0x003E PHY Address Value (PHYAR)
0x003F PHY Register Address (PHYRAR)
PHY Data Input
0x0040 (PHYDIRO)
0x0041 (PHYDIR1)
PHY Data Output
0x0042 (PHYDORO)
0x0043 (PHYDORT)
0x0044 PHY Access (PHYACR)
0x0045 PHY Division (PHYDIVR)
PHY Control
0x0046 (PHYCRO)
0x0047 (PHYCRT1)
0x0048
~ Reserved
0x004B
0x004C SOCKET-less Command (SLCR)
SOCKET-less Retransmission Time
0x004D (SLRTRO)
0x004E (SLRTR1)
SOCKET-less Retransmission Count
0x004F (SLRCR)
SOCKET-less Peer IP Address
0x0050 (SLPIPRO)
0x0051 (SLPIPR1)
0x0052 (SLPIPR2)
0x0053 (SLPIPR3)
SOCKET-less Peer Hardware
Address
0x0054
(SLPHAROQ)
0x0055
(SLPHART)
0x0056
(SLPHAR2)
0x0057
(SLPHAR3)
0x0058
(SLPHAR4)
0x0059
(SLPHARS5)
PING Sequence Number
0x005A (PINGSEQRO)
0x005B (PINGSEQRT1)
PING ID
0x005C (PINGIDRO)
0x005D (PINGIDR1)

W5100S Datasheet Version1.2.6
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2.1.2 SOCKET Registers

Table 4 Socket Registers

Address
Symbol Description
Sn_ SO_ S1_ S2_ S3_
Sn_MR SOCKET n 0x0400+(0x0100 x n) 0x0400 0x0500 0x0600 0x0700
Mode
Sn_CR SOCKET n 0x0401+(0x0100 x n) 0x0401 0x0501 0x0601 0x0701
Command
Sn_IR SOCKET n 0x0402+(0x0100 x n) 0x0402 0x0502 0x0602 0x0702
Interrupt
Sn_SR SOCKET n 0x0403+(0x0100 x n) 0x0403 0x0503 0x0603 0x0703
Status
Sn_PORTRO SOCKET n 0x0404+(0x0100 x n) 0x0404 0x0504 0x0604 0x0704
Sn_PORTR1 Source Port 0x0405+(0x0100 x n) 0x0405 0x0505 0x0605 0x0705
Sn_DHAROQ 0x0406+(0x0100 x n) 0x0406 0x0506 0x0606 0x0706
Sn_DHAR1 SOCKET n 0x0407+(0x0100 x n) 0x0407 0x0507 0x0607 0x0707
Sn_DHAR2 Destination 0x0408+(0x0100 x n) 0x0408 0x0508 0x0608 0x0708
Sn_DHAR3 Hardware 0x0409+(0x0100 x n) 0x0409 0x0509 0x0609 0x0709
Sn_DHAR4 Address 0x040A+(0x0100 x n) | Ox040A | Ox050A | Ox060A 0x070A
Sn_DHARS 0x040B+(0x0100 x n) 0x040B 0x050B 0x060B 0x070B
Sn_DIPRO 0x040C+(0x0100 x n) 0x040C 0x050C 0x060C 0x070C
Sn_DIPR1 SOCKET n 0x040D+(0x0100 x n) | 0x040D | 0x050D | O0x060D | 0x070D
Destination IP
Sn_DIPR2 0x040E+(0x0100 x n) 0x040E 0x050E 0x060E 0x070E
Address
Sn_DIPR3 0x040F+(0x0100 x 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 MSSO SOCKET n 0x0412+(0x0100 x n) 0x0412 0x0512 0x0612 0x0712
- Maximum
Sn_MSS1 . 0x0413+(0x0100 x n) 0x0413 0x0513 0x0613 0x0713
Segment Size
Sn_PROTOR SOCKET n 0x0414+(0x0100 x n) 0x0414 0x0514 0x0614 0x0714
IP Protocol
Sn_TOS SOCKET n 0x0415+(0x0100 x n) 0x0415 0x0515 0x0615 0x0715
IP Type Of Service
Sn_TTL SOCKET n 0x0416+(0x0100 x n) 0x0416 0x0516 0x0616 0x0716
IP Time To Live
Reserved Reserved 0x0417+(0x0100 x n) 0x0417 0x0517 0x0617 0x0717
Reserved Reserved 0x041D+(0x0100 x n) 0x041D 0x051D 0x061D 0x071D
Sn_RXBUF_SIZE SOCKET n 0x041E+(0x0100 x n) 0x041E 0x051E 0x061E 0x071E
RX Buffer Size
Sn_TXBUF_SIZE SOCKET n 0x041F+(0x0100 x n) 0x041F 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 Pointer 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 Received 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 Pointer 0x0429+(0x0100 x n) 0x0429 0x0529 0x0629 0x0729
Sn_RX_WRO0 SOCKET n 0x042A+(0x0100 x n) 0x042A 0x052A 0x062A 0x072A
Sn_RX_WR1 RX Write Pointer 0x042B+(0x0100 x n) 0x042B 0x052B 0x062B 0x072B
Sn_IMR SOCKET n 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) 0x042E 0x052E 0x062E 0x072E
in IP Header
Sn_MR2 SOCKET n 0x042F+(0x0100 x n) 0x042F 0x052F 0x062F 0x072F
Mode 2
Sn_KPALVTR SOCKET n 0x0430+(0x0100 x 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
i
SOCKET n
Sn_RCR Retransmission 0x0434+(0x0100 x n) 0x0434 0x0534 0x0634 0x0734
Count
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3 Register Descriptions

Register Notation

Register Description....

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

7 6 5 4 3 2 1 0
Bit7 Bité 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]2 Register Symbol[Upper Bit:Lower Bit]S LFEFHCE,
Sn_IR[3:0] = “0001”2 Sn_IR[3]="0’, Sn_IR[2]="0’, Sn_IR[1]="0’, Sn_IR[0]="1"2 LtE}HC},
[Register/Bit Type]: Register 2| Type & LIE}:HC},
- [RW]: Read 2 Write 25 7}s%t Register/Bit
- [R=W] : Write 3t Z}1t Read 3} 4t0| Z2 Register/Bit
— [RO] : Read Only Register/Bit
- [WO] : Write Only Register/Bit
- [W] : Write Only Register/Bit
- [WC] : Write ‘1’2 d}{Of Clear &|= Register/Bit
- [WO0] : Register/Bit Should be written to only ‘0’
- [W1] : Register/Bit Should be written to only ‘1’
— [AC] : Auto Clear Registr/Bit
- [1] : Alwaysread ‘1’
- [0] : Alwaysread ‘0’
- [-1 : Not available
[Address Offset]: 2|X|AE{2| Address Offset 2 LtELHLCE,
[Reset Value]: Default Value.

Ex1) 4.1.1 MR (Mode Register)
[RW][0x0000][0x03]
MR 2| Full Name 2 Mode Register & 2|0|5}0, Read 2F Write 7t 25 7}S3t1, Address
Offset 2 0x0000 O|0{, Reset M=7t SOI2tE I 2FEl= 442 0x03 O|C.
4

7 6 5 3 2 1 0
RST - - PB PPPoE - Al IND
AC WO WO R=W R=W - 1 1

Ex2) MR[RST]
MR 2| RST Bit

Ex3) MR[7:0]
MR 2| 7th Bit ££E{ 0 Bit
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3.1  Common Registers

3.1.1 MR (Mode Register)
[RW][0x0000] [0x03]
MR 2 Reset, PING Block, PPPoE Enable & A7 $tCt,

~N
(o)}
w
N
w
N
RN
o

RST : . PB PPPOE

Bit Symbol Description

Reset

W5100S & ZX7|3tstCt,
7 RST
1 : Reset, 3 SYS_CLK O|Z Auto Clear

0 : Normal Operation
[6:5] - Reserved
PING Response Block

PING Request =410f| CHot SEHOEE Z7oICY.

1 : Diable PING Response
0 : Enable PING Response
PPPoOE Enable

PPPoE £ Enable THC}.

3 PPPoE
1 : Enable PPPoE
0 : Disable PPPoE
[2:0] - Reserved

3.1.2 GWR (Gateway IP Address Register)
[R=W] [0x0001-0x0004] [0x00]
GWR 2 NETLCKR(Network Lock Register)O| Unlock & [f Gateway 2| IP Address & A $HC},

Ex) GWR = “192.168.0.1”
GWRO(0x0001) | GWR1(0x0002) | GWR2(0x0003) | GWR3(0x0004)
192 (0xCO) 168 (0xA8) 0 (0x00) 1 (0x01)

3.1.3 SUBR (Subnet Mask Register)
[R=W] [0x0005-0x0008] [0x00]
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SUBR 2 NETLCKR O| Unlock & I Subnet Mask HR{E AL},

Ex) SUBR = “255.255.255.255”
SUBRO(0x0005) | SUBRO(0x0006) | SUBRO(0x0007) | SUBRO(0x0008)
255 (OxFF) 255 (OxFF) 255 (OxFF) 255 (OxFF)

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

SHAR 2 NETLCKR O| Unlock & [ Source MAC Address & A7 StHCt,

Ex) SHAR = “11:22:33:AA:BB:CC”
SHARO(0x0009) | SHAR1(0x000A) | SHAR2(0x000B)

0x11 0x22 0x33
SHAR3(0x000C) | SHAR4(0x000D) SHAR5(0x000E)
OxAA 0xBB 0xCC

3.1.5 SIPR (Source IP Address Register)
[R=W] [0x000F-0x0012] [0x00]

SIPR 2 NETLCKR O| Unlock &€ [ Source IP Address & A7 SHCt,

Ex) SIPR = “192.168.0.100”
SIPRO(X000F) | SIPR1(0x0010) | SIPR2(0x0011) | SIPR3(0x0012)
192 (0xCO) 168 (0xA8) 0 (0x00) 100(0x64)

3.1.6 INTPTMR (Interrupt Pending Time Register)
[R=W][0x0013-0x0014][0x0000]

INTPTMR 2 W& Interrupt Pending Timer Count & A SICE Timer Count = INTn O| High
De-assert T|= ZAS INTPTMR 2 Z7|3}Z|M, Interrupt 7t 2HMsH AIMEE 0 O € [M{7HX]|
SYS_CLK X 4 A[ZITHRIZ 1 Y ZA5HA EC,

INTn 2 Interrupt 7} 2’838t ST Interrupt Mask 7t Z-83tE| 10 INTPTMR = 0 2 Z2, Low

Assert =IC}.

Ex) INTPTMR = 1000(0x03EB)
INTPTMRO(0x0013) | INTPTMR1(0x0014)

0x03 OxEB

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

IR= W5100S 2| Event Lt SOCKET n2| Event 7| 23S f s Eventbit7t 12 HYEICE,

OF
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IR ©| Event 7} 24838l 1 Interrupt Mask Register(IMR)2| 1:1 CHES &&= Bit 7 “’2 A

|3, LHE Interrupt Pending Timer Count 7t 0 @ Z2, INTn
Event 7t Clear Z|ALt SIS Mask Bit 7 ‘0’22 MY E

o

—

Low assert T/, IR 9

A2 High De-assert EIC}.

7 6 5 4 3 2 1 0
CONFLICT | UNREACH | PPPTERM S3_INT S2_INT S1_INT SO_INT
wcC wcC wC AC AC AC AC

Bit Symbol Description
IP Conflict
7 | CONFLICT |Read1:IP ZEZX|
Read O : -
Destination Port Unreachable
=418t Unreachable Packer 2| Unreachable IP Address 2t Port
Number = ZIZ UIPR (Unreachable IP Register) 1t UPORTR
6 UNREACH | (Unreachable Port Register)0f X% EICt,
Read 1 : Unreachable Packet <=4l
Read O : -
PPPoE Terminated
5 PPPTERM | Read 1 : PPPoE Ol A| PPPT EE& LCPT Packet =413t 22
Read O : -
4 Reserved
SOCKET n Interrupt
[3:0] Sn_INT Read 1 : Sn_IR(SOCKET n Interrupt Register)?} 0 O] Ot ZH<L
Read 0 : Sn_IR 2tO| 0x00 2! &% Sn_INT bit = Auto-Clear EIC}.

3.1.8 IMR (Interrupt Mask Register)

[R=W] [0x0016] [0x00]

IMR 2 IRO| 1:1 CHS | Bit & Mask BHLF.

7 6 5 4 3 2 1 0
CNFT UNREACH | PPPTERM S3_INT S2_INT S1_INT SO_INT
R=W R=W R=W R=W R=W R=W R=W

Bit Symbol Description
IP Conflict Interrupt Mask

7 CNFT 1 : Enable IP Conflict Interrupt
0 : Disable IP Conflict Interrupt

W5100S Datasheet Version1.2.6
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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
SOCKET 3 Interrupt Mask
3 S3_INT 1 : Enable SOCKET 3 Interrupt

0 : Disable SOCKET 3 Interrupt
SOCKET 2 Interrupt Mask

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

1 S1_INT 1 : Enable SOCKET 1 Interrupt
0 : Disable SOCKET 1 Interrupt
SOCKET O Interrupt Mask

0 SO_INT 1 : Enable SOCKET O Interrupt
0 : Disable SOCKET 0 Interrupt

3.1.9 RTR (Retransmission Time Register)
[R=W] [0x0017-0x0018] [0x07DO0]
RTR 2 Sn_RTR(SOCKET n Retransmission Time Register)2| x£7|ZtS A $tC},
= 100us O|CF. W5100 1 E2| W51005 & =7HEl Sn_RTR 2 &3 SOCKET E 2 Timeout
g MA™e 5= QIC},
RCR(Retransmission Counter Register)d} &7 Packet (ARP, TCP) XHT &0 20| SHCH,

(&= 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] [0x07]
RCR 2 Sn_RCR(SOCKET n Retransmission Count Register)2| 4tO0| 0 @l SOCKET n 9
Retransmission Counter ZtS A7$HCE W5100 IF 22| W5100S = Sn_RCR & S3dlf SOCKET
=

# 2 Retransmission Counter & &% %= QIC},

RTR(Retransmission)2t EHH SOCKET Off 2|$t Packet (ARP, TCP) A &0 ZHO{SHC},
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(&= 4.8Retransmission)

3.1.11RMSR (RX Memory Size Register)
[R=W] [0x001A] [0x55]
RMSR 2 Z+ SOCKET n RX Buffer Block Size & A’ tCt.
SOCKET n RX Buffer Block Size 2| & &2 8 Kbytes & X102t &= QICt. (Bt= Sn_RXBUF_SIZE
(SOCKET n RX Buffer Size Register))

-_

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

S1 SO S1 S0 51 S0 51 S0

242+o] SOCKET 2 S0 @F S12| Ztofl 2ldA{ ofzfet ZHO| Buffer Block O] A =IC},

=

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

3.1.12TMSR (TX Memory Size Register)
[R=W] [0x001B] [0x55]
TMSR = 2} SOCKET n TX Buffer Block Size & A7 $HCt.
SOCKET n TX Buffer Block Size 2| & &2 8 Kbytes & x1tgt &= QICt. (BtX Sn_TXBUF_SIZE
(SOCKET n TX Buffer Size Register))

-_

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

S1 SO S1 S0 51 S0 51 S0

Z}Z2t2| SOCKET 2 SO 2 S1 2| {0l 2|5iA Of2fet Z0| Buffer Block O] &7 EICt,

===

Buffer Size S1 SO
1 KB 0 0
2 KB 0 1
4 KB 1 0
8 KB 1 1
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3.1.13 IR2 (Interrupt Register 2)
[RW] [0x0020] [0x00]
IR2 2 WOL Event 7t Zd¥=Z M IR2 [WOL]O| 1 2 HYEICE
IR2 ] WOL Event 7t 2HA35F10 IMR2(Interrupt Mask Register 2)2| sl 1:1 CHS%l= Bit 7t
‘1’2 MHE|D L|E Interrupt Pending Timer Count 7t 091 Z2, INTn 2 Low assert &[0,

IR2 | WOL Event 7} Clear =/ AL} S Mask Bit 7} ‘0’2 M=l A High De-assert ZICt.

7 6 5 4 3 2 1 0
WOL
wC

Bit Symbol Description
[7:1] - Reserved
WOL MAGIC Packet Interrupt
0 woL 1:UDP 7|8t WOL MAGIC Packet <=4
0:-

3.1.14 IMR2 (Interrupt Mask Register 2)
[R=W] [0x0021] [0x00]
IMR2 = IR2 0] 1:1 2 LS &= Bit & Mask SHCt.

WOL
R=W

Bit Symbol Description

[7:1] - Reserved
WOL MAGIC Packet Interrupt Mask
0 WOL 1 : Enable WOL MAGIC Packet Interrupt

0 : Disable WOL MAGIC Packet Interrupt

3.1.15 PTIMER (PPP Link Control Protocol Request Timer
Register)

[R=W] [0x0028] [0x28]
PTIMER 2 LCP Echo Request 7|5 A3t

tHel= 25ms O L}

Ex) PTIMER = 200 (0xC8),
200 * 25ms = 5s
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3.1.16 PMAGIC (PPP Link Control Protocol Magic number
Register)

[R=W] [0x0029] [0x00]
PMAGIC 2 LCP Negotiation Packet 2| 4 Bytes Magic Number & A7 3IC},

Ex) PMAGIC = 0x01

PMAGIC(0x0029)
0x01
LCP Magic number = 0x01010101

3.1.17 UIPR (Unreachable IP Address Register)
[RO] [0x002A-0x002D] [0x0000]

UIPR 2 Unreachable Packet 2 41342 UH(IR[UNR] = ‘1’), =412t Packet 2| IP Address 2
A™EICE

Ex) UIPR = “192.169.0.21”
UIPRO(0x002A) UIPR1(0x002B) UIPR2(0x002C) | UIPR3(0x002D)
192(0xC0) 168(0xA8) 0(0x00) 21(0x15)

3.1.18 UPORTR (Unreachable Port Register)
[RO] [0x002E-0x002F] [0x0000]

UPORTR 2 Unreachable Packet & 41382 M(IR[UNR] = “1’), 5=4I3t Packet 2| Port Z
AL

Ex) UPORTR = 3000 (OxOBB8)
UPORTRO(0x002E) | UPORTR1(0x002F)
0x0B 0xB8

3.1.19 MR2 (Mode Register 2)
[R=W] [0x0030] [0x40]

MR2 + System Operation Clock(SYS_CLK), INTn 2-d3}, TCP & UDP Port Scan %X| S

27getot.
7 6 5 4 3 2 1 0
CLKSEL IEN NOTCPRST | UDPURB WOL - FARP =
R=W R=W R=W R=W R=W WO R=W WO
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Bit Symbol Description

System Operation Clock(SYS_CLK) Select
CLKLCKR(Clock Lock Register)O| Unlock & M7t M7 7hsStLCt.
(BtZ= 3.1.41 CLKLCKR (Clock Lock Register))

7 CLKSEL | 1:25MHz
0: SYS_CLK 2 PHCR1[PWDN] &0 2} HAEICE
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)
TCP RST Packet Block

MLOHEO| Listen SHX| Q4= Port 2 HE2 AEY 42, Lo 2
RST Packet & F&3$ICt. O|= Port Scan #Alo| ZALCHAO| |,

5 NOTCPRST | O|E ®X|5}7| 2|8l RST Packet &2 Block SHC}.

1 : Block sending RST Packet

0 : Normal Operation

Port Unreachable Packet Block
ACHEO| Open E|X| %2 Port 2 UDP Packet 2 T&Y 42
QHIM O 2 Destination Port Unreachable Packet ™ &SHCt Of

Port scan 2Alo| ZZALCHHO| I, O|F HX|5H7| 2ISHA Port

I~

-

rir

4 UDPURB
Unreachable Packet ™& 2 Block $HCt.
1 : Block sending Port Unreachable Packet
0 : Normal Operation
Wake On LAN
WOL Packet 2| =4I O|& 5 H7gotLt,
3 WoL PHYCR1[WOL] 1t BH7H 2 783HOF SHC.
1 : Receive WOL Packet
0 : No Receive WOL Packet
2 - Reserved
Force ARP
1 EARP UDP 2} IPRAW Mode Of|A, UHIEO=Z Sn_DIPR (Destination IP

Address)O| HE=E A2 ARP MHH2 F=AHSILE, O] Bit 7F “1°Q 42

%
Of Packet & OfCH ARP Ut S & SHC},
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1 : Set Force ARP

0 : Normal Operation

Reserved

3.1.20 PHAR (Destination Hardware Address Register on PPPoE)

[R=W] [0x0032-0x0037] [0x0000]

PPPoE Destination Hardware Address =
PHAR 2 PPPoE & [Tt Q= 3iCt,

Ex) PHAR = “11:22:33:AA:BB:CC”

273t

PHARO(0x0032) | PHAR1(0x0033) | PHAR2(0x0034)
0x11 0x22 0x33
PHAR3(0x0035) | PHAR4(0x0036) | PHAR5(0x0037)
OxAA 0xBB 0xCC

3.1.21 PSIDR (Session ID Register on PPPoE)

[R=W] [0x0038-0x0039] [0x0000]
PPPOE Session ID & A 3tC}.

PSIDR 2 PPPoE € W2t R ZSICt,

Ex) PSIDR = 0x1234

PSIDRO(0x0038)

PSIDR1(0x0039)

0x12

0x34

3.1.22 PMRUR (PPPoE Maximum Receive Unit Register)

[R=W] [0x003A-0x003B] [OXxFFFF]

PMRUR 2 PPPoE 0| A| MRU(Maximum Receive Unit)
Ao 2 1472 2 M =ICH PMRUR 2 SOCKET A4 (Sn_CR[OPEN] = “1’) F 0| A& |of

PMRUR 2 PPPoE & 2+ Q& 3}Ct,

Ex) PMUR = 1000 (0x03E8)

2 MAY

b
= =20 A

o, 1472 EC} 2

PMURO(0x0038)

PMUR1(0x0039)

0x03

OxE8

3.1.23 PHYSRO (PHY Status Register 0)

[RO] [0x003C] [0x00]
PHYSRO = PHYCRO(PHY Control Register 0)2

SEHE = UCH

gt =

sto|

= L

£ d™E=l PHY Operation Mode 5! LINK

W5100S Datasheet Version1.2.6
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7 6 5 4 3 2 1 0
CABOFF MODE2 MODE1 MODEO 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
MODE2 | MODE1 | MODEO Description
0 X X Auto Negotiation
[5:3] MODE 1 0 0 100BASE-TX FDX
1 0 1 100BASE-TX HDX
1 1 0 10BASE-TX FDX
1 1 1 10BASE-TX HDX
Duplex Bit (When Link up)
2 DPX 1 : Half Duplex
0 : Full Duplex
Speed Bit (When Link up)
1 SPD 1 : 10Mbps
0 : 100Mbps
Flag Link Bit
0 LNK 1 : Link Up
0 : Link Down
3.1.24 PHYSR1 (PHY Status Register 1)
[RO][0x003D][0x81]
PHYSR1 -2 PHY 2| ACT, RXP, LPI Mode % CAL &EHE =QIg = QUCH.

7 6 5 4 3 2 1 0
ACT RXP LPI CAL
RO RO RO RO

Bit Symbol Description
PHY Act

7 ACT 1 : PHY Act
0 : PHY No Act
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[6:3]

Reserved

RXP

RX PAGE
1 : A New Page Received

0 : A New Page is not Received

LPI

LPI(Low Power Idle) Mode
1 : Enable LPI Mode
0 : Disable LPI Mode

CAL

Calibrate Done
1 : Calibration is Removed

0 : Normal

3.1.25 PHYRAR (PHY Register Address Register)

[R=W] [0x003F] [0x00]

L§Z Ethernet PHY 2| Register Address & A $tC}.

7 6 5 4 3 2 1 0
A4 A3 A2 A1 A0
R=W R=W R=W R=W R=W
Bit Symbol Description
[7:5] Reserved
[4:0] A[4:0] PHY Register Address
3.1.26 PHYDIR (PHY Data Input Register)
[R=W] [0x0040-0x0041] [0x0000]
PHYDIR 2 PHYAR 2 X|ZEl PHY Register #{2 A°dotC}.
Ex) PHYDIR = 0x1234
PHYDIRO(0x0040) | PHYDIR1(0x0041)
0x34 0x12
3.1.27 PHYDOR (PHY Data Output Register)
[RO] [0x0042-0x0043] [0x0000]
PHYDOR 2 PHYAR 2 x| = PHY Register 2| {2 Read $HLC}.
Ex) PHYDOR = 0x1234
PHYDORO0(0x0042) | PHYDPR1(0x0043)
0x34 0x12
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3.1.28 PHYACR (PHY Access Control Register)
[AC] [0x0044] [0x00]
PHYRAR 2 X|HZl PHY Register 2| Access Type & A stCt,

Access Type Value
Write 0x01
Read 0x02

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

& Ethernet PHY HO{E ol System Operation Clock(SYS_CLK)O|A 2FE= Clock 2

LY
ARSI, 2FE O] Clock 2 2.5MHz & ZX1ISIX| QT2 FO|TiCE,

Value Divider SYS_CLK=100MHz 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

3.1.30 PHYCRO (PHY Control Register 0)

[WO] [0x0046] [0x00]
PHYCRO = PHYLCKR(PHY Lock Register)O| Unlock € [ Ethernet PHY Operation Mode &
H7YICH PHYCRO & &5l A& Bit 52 PHYSRO [5:3]12 & QIStCY

7 6 5 4 3 2 1 0
MODE2 MODE1 MODEO
WO WO WO
Bit Symbol Description
[7:3] - Reserved
MODE2 | MODE1 | MODEO Description
0 X X Auto Negotiation
2:0] MODE 1 0 0 100BASE-TX FDX
1 0 1 100BASE-TX HDX
1 1 0 10BASE-TX FDX
1 1 1 10BASE-TX HDX

3.1.31 PHYCR1 (PHY Control Register 1)
[R=W] [0x0047] [0x41]
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PHYCR1 = PHYLCKR(PHY Lock Register)E Unlock & [, PHY 2| Power Down, HW Reset =

278t

WOL ® PWDN - - - - RST
WO R=W AC

Bit Symbol | Description
Wake On LAN

7 WOL

1 : Receive WOL Packet
0 : No Receive WOL Packet

6 - Reserved

PHY Power Down
1 : Enable Power Down Mode, MR2[CLKSEL]=“1"Ql Z <2, SYS_CLK 2
25MHz 2 HZ =ICH

0 : Disable Power Down Mode

5 PWDN

(BZ 7.4.1 Reset Timing)

[4:1] - Reserved

PHY Reset

PHY HW Reset Al, SYS_CLK 2 25MHz 2 BHZEICEH

PHY Reset 22+ PHYSRI[ACT]=‘1"S S8} =olgt = UOM Reset
O|= SYS_CLK 2 O|X HF HEfz HZFECH

(&Z 7.4.1 Reset Timing)

0 RST

1 : PHY HW Reset

0 : Normal Operation

3.1.32 SLCR (SOCKET-less Command Register)

[RW] [0x004C] [0x00]
SLCR 2 ARP EE£ PING Request M& Command & $¥$ICl Command & 8 22 =
Auto Clear T/, Auto Clear 0 Ct2 Command & $d% == QICt. Command =& Zit=

SLIR(SOCKET-less Interrupt Register)2 ZQISHCt,

ARP PING
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AC AC

Bit Symbol | Description
[7:2] - Reserved

ARP Request Transmission Command
1 ARP 1: ARP Request & T&2 &siCt

0 : Ready

PING Request Transmission Command
0 PING 1: PING Request & T &%HCt
0 : Ready

3.1.33 SLRTR (SOCKET-less Retransmission Time Register)
[R=W] [0x004D-0x004E] [0x07D0]

SLRTR 2 SLCR 2| Retransmission Time & &7d2tCt. TFl= 100us O|C}. SLCR Of 2|8 H&E
ARP EE= PING Request Of Ci®t SEO| 2= A2 Request & XTSI, SLRCR (SOCKET-
less Retransmission Count) 223t H& A| Timeout A| Z4BHCH (SLIR [TIMEOUT] = “17).

(’tZ= 4.8 Retransmission)

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

SLRTRO(0x004D) | SLRTR1(Ox004E)
0x013 0x88

3.1.34 SLRCR (SOCKET-less Retransmission Count Register)
[R=W] [0x004F] [0x00]

SLRCR 2 SLCR 2| Retransmission Counter & A7 stCt,

Retransmission Counter 7| SLRCR & Z1}SIH SLIR[TIMEOUT] = ‘1°0| =ICt,

(B = 4.8 Retransmission)

3.1.35 SLPIPR (SOCKET-less Peer IP Address Register)
[R=W] [0x0050-0x0053] [0x00000000]

SLPIPR2 SLCRO|| 2|3t ARP £+ PING Request Packet 2 &% Peer IP Address S A SHC},

Ex) SLPIPR = “192.169.0.21”
SLPIPRO(0x0050) SLPIPR1(0x0051) SLPIPR2(0x0052) SLPIPR3(0x0053)
192(0xCO) 168(0xA8) 0(0x00) 21(0x15)
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3.1.36 SLPHAR (SOCKET-less Peer Hardware Address Register)
[RO] [0x0054-0x0059] [0x000000000000]

SLPHAR 2 SLCR O] 2|2t ARP Reply & =4I9t B (SLIPR[ARP]="1"), Peer Hardware Address

2 48Er

Ex) SLPHAR = “11:22:33:AA:BB:CC”
SLPHARO(0x0054) | SLPHAR1(0x0055) | SLPHAR2(0x0056)

0x11 0x22 0x33
SLPHAR3(0x0057) | SLPHAR4(0x0058) | SLPHAR5(0x0059)
OxAA 0xBB 0xCC

3.1.37 PINGSEQR (PING Sequence-number Register)
[R=W] [0x005A-0x005B] [0x0000]

PINGSEQR 2 PING Request Packet 2| Sequence Number & AHsIH, X5 Z7t6IX| U=Ct,

Ex) PINGSEQR = 1000 (0x03E8)
PINGSEQRO(0x005A) | PINGSEQR1(0x005B)
0x03 OxE8

3.1.38 PINGIDR (PING ID Register)
[R=W] [0x005C-0x005D] [0x0000]
PINGIDR 2 PING Request Packet 2| ID & X stCt,

Ex) PINGIDR = 256 (0x0100)
PINGIDRO(0x005C) | PINGIDR1(0x005D)
0x01 0x00

3.1.39 SLIMR (SOCKET-less Interrupt Mask Register)
[R=W] [0x005E] [0x00]

SLIMR 2 SLIR Ol 1:1 2 CHEE|= Bit & Mask Lt

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

Bit Symbol Description
[7:3] - Reserved
2 TIMEOUT | TIMEOUT Interrupt Mask
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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

3.1.40 SLIR (SOCKET-less Interrupt Register)
[RW] [0x005F] [0x00]
SLIRZ SLIROf| SiE3t= Event 7t LEHES M S Event Bit 7t 1 2 HFEILCE.
SLIR 2| Event 7} &’dst0 SLIMR 2| 1:1 CiEEl= Bit 7t ‘I’2 HEFE L, LT Interrupt
Pending Timer Count 7} 0 @ A2, INTn 2 Low assert Z|0, IR 2| Event 7} Clear | AL} ST

Mask Bit 7} ‘0’22 A7 E Z2 High De-assert & LCt.

7 6 5 4 3 2 1 0
TIMEOUT ARP PING
wC wC wC
Bit Symbol Description
[7:3] Reserved
TIMEOUT Interrupt
2 TIMEOUT
TIMEOUT &l Al, ‘1’2 2FEIC
ARP Interrupt
1 ARP
ARP Reply =4I Al, ‘1’2 HFEICE
PING Interrupt
0 PING

PING Reply =4I Al, ‘1’2 MHFEICE

3.1.41 CLKLCKR (Clock Lock Register)
[WO] [0x0070] [0x00]

CLKLCKR 2| x7[Zt2 Lock O3, Unlock(0xCE)2 2 MHE A2, MR2[CLKSEL]S

=
QUCt. 0|7 Y ZO| Lock(Others) A™ETO|= Unlock MEIE {X|tC

Unlock Lock

OxCE

Others

.

A Sk A
28 &
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3.1.42 NETLCKR (Network Lock Register)
[WO] [0x0071] [0x00]
NETLCKR 2| Z=7|Z}2 Unlock O|M, Unlock € &% GWR, SUBR, SHAR, 2| SIPR & &dg =+

UCH HEO| Lock(0xC5) A7 O[T 0= Unlock &EHE FX|BHCE.

Unlock Lock
Ox3A 0xC5

3.1.43 PHYLCKR (PHY Lock Register)
[WO] [0x0072] [0x00]

PHYLCKR 9| Zx£7|Zt2 Lock O|M, Unlock(0x53)2 2 HHE Z<2, PHYCRO 2} PHYCR1 =

MMt &= ULt 0% YHEO| Lock(Others) M T0|= Unlock MEIE QK|S

Unlock Lock
0x53 Others

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

VERR = W5100S Version O|C}.

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

TCNTR 2 W5100S L5 F2E{O|0 SYS_CLK O] SXt&t [l XAt52 2 S ItstCt,

THel= 100us O|Ct.

3.1.46 TCNTCLR (Ticker Counter Clear Register)
[WO][0x0088][0x00]

TCNTCLR 2| Write Access & &0l TCNTR 2 Clear A2 == UL
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3.2

SOCKET Register

3.2.1 Sn_MR (SOCKET n Mode Register)
[R=W] [0x0000+0x0100*(n+4)] [0x00]

Sn_MR 2 SOCKET Mode 2} Option & & oHCY.

Sn_MR 2 SOCKET %4/d(Sn_CR[OPEN] = ‘1’) H0f H7stCt.

6

5 4 3 2 1 0

MULTI

MF

ND / MC - P3 P2 P1 PO

R=W R=W R=W R=W R=W

Bit

Symbol

Description

MULTI

UDP Multicast
UDP Mode O MBt S & 8ICH (EX 4.4.3 UDP Multicast)

1 : Enable UDP Multicast
0 : Disable UDP Multicast

MF

MAC Filter Enable
MACRAW Mode Of| A2t S & 8}Ct,

1 : Enable MAC Filter
Multicast, Broadcast 2t Source MAC(SHAR) 2 Packet 2t =4I
0 : Disable MAC Filter

D= Packet 2 F=4I

ND / MC

No Delayed ACK(ND)
TCP Mode O M2t 72 3ICE.

1 : Enable No Delayed ACK, Packet &4 A| ACK Packet M&
0 : Disable No Delayed ACK, Sn_RTR(SOCKET n Retransmission Time
Register) A[Zt O] = ACK Packet &

e
T%.I

ACK Packet &

(=, ND A1 F25HA Sn_CR[RECV]
Window Size 7} MSS HCI X2 ZAL2=

ST T
H&otct.)

0|2, SOCKET n
=HZ

Multicast IGMP Version(MC)
UDP Multicast Mode Ol {2t 3 235}C}. (Sn_MR [3:0] = ‘UDP’ & Sn_MR
[MULTI] = “17)

0 : Using IGMP version 2
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1 : Using IGMP version 1

4 Reserved

Protocol Mode

SOCKET Protocol Mode & A& tC},

MACRAW Mode £ SOCKET 0 O {2t S 5}Ct,
P3 P2 P1 PO Protocol Mode

[3:0] PL3:0] 0 0 0 0 SOCKET Closed

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 (SOCKET n Command Register)

[RW][AC] [0x0001+0x0100*(n+4)] [0x00]

Sn_CR 2 SOCKET Command € $¥3tCt. Command & & 2t&2 F Auto Clear T/, Auto
A
T

Clear M0 = CtE Command &

Value Symbol Description
SOCKET OPEN Command
SOCKET S OPEN $HCh Sn_MR[3:0]01 (2 Command & Zit=
Sn_SR(SOCKET n Status Register)2 ZQISICt,
Sn_MR (P[3:0]) Sn_SR
0x01 OPEN Sn_MR_CLOSE (“0000’) SOCK_CLOSED (0x00)
Sn_MR_TCP (‘0001°) SOCK_INIT (0x13)
Sn_MR_UDP (‘0010’) SOCK_UDP (0x22)
Sn_MR_IPRAW (‘0011”) SOCK_IPRAW (0x32)
SO_MR_MACRAW (‘0100’) | SOCK_MACRAW (0x42)
TCP LISTEN Command
0x02 LISTEN | SOCK_INIT &EOIA HCHEO| HES Ci7|otot.
(&t= 4.3.1 TCP Server)
TCP CONNECT Command
0x04 | CONNECT | SOCK_INIT EHOIA HCHEOIAH HLS 2F L.
(&= 4.3.2 TCP Client)
TCP DISCON Command
0x08 DISCON | SOCK_ESTABLESHED (Sn_SR = ‘0x17’) EE= SOCK_CLOSE_WAIT (Sn_SR =

‘Ox1C)JENEY O, JCHYOA T WM E 2ESC,
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%, H&30 MIHUO|A Disconnect-Request (FIN Packet)S & $HC},

0x10

CLOSE

SOCKET CLOSE Command
SOCKET 2 CLOSE $tLCt.
Sn_SR2 O| MEfQt 20| F=Z SOCK_CLOSED 2 HZAEZICE,

* CAUTION : TCP 2/ &2, FIN Packet &= 90/ &% CLOSE EILC}.

0x20

SEND

SOCKET SEND Command

Sn_TX_WR (SOCKET n TX Write Point Register)1t Sn_TX_RD (SOCKETn Rx
Read Pointer Register)2 H4tEl Size ©| Data £ ™&SIH, 7 4AHE
& Size &= Sn_TX_FSR (SOCKETn TX Free Buffer Size Register)E
Z0tet 2= QICH HOST £ Sn_IR [SENDOK]=‘1’E =9l & 1 C}S SEND
Command & &g = ULt
TCP LI UDP Mode O A, A A=l Size O] Data 7} MSS(Maximum Segment

Size)& Zute 4% AS2E MSS HHRIZ L0 ™ETtCt,

IPRAW Lt MACRAW Mode Of|A], AlAtEl Size 2| Data 7t MSS & =1t

B2 HOST = MSS EHR|2 ZF Li#0] H&otrt,

TCP Mode Of|A, Data & A S
O=RE ACK E T BR), Sn_TX_FSR = ™&3t Data
Sotettt. O™X| X9t dR(LUY2REH ACK & F1LISHK|
{2)= Sn_IR [TIMEOUT] = ‘1’O| E|1@ Sn_SR & SOCK_CLOSED

o
Aelc.

M oY 0
)
=
o
=2
sl
0x
OH
12
|0
tu
r
b
ret
oX
w 10
N~
dooe L
hu et oy of

UDP, IPRAW, MACRAW Mode O A, Sn_IR[SENDOK]=*1" O|=0i| Sn_TX_FSR

2 ™33 Data Size PtE Z7FetCt.

0x21

SEND_MAC

SOCKET SEND_MAC Command

SEND_MAC 2 UDP Mode/IPRAW Mode ¥ [{ZH AtSEICH,

7| 2&5%2 SEND Command @t ZCt. SEND Command & A5 22 ARP-
Process & S0l Destination Hardware Address & @2 % DataS &
Sl= BHH SEND_MAC Command = HOST 7t A7t Sn_DHAR (SOCKET
n Destination Hardware Address Register)2 Destination Hardware

Address 2 A7H38l0] ARP-Process 910| Data £ F&3siCt,

0x22

SEND_KEEP

TCP SEND_KEEP Command

SEND_KEEP Command = TCP Mode & [U{TF AR EICE EEDH SEND_KEEP
Command & O|M0&= %4 1Byte O|4°| Data & T &dOF stCt,
SEND_KEEP Command = & THE 0| A Keep alive(KA) Packet 2 &415+0]

Connection O| = otX| =2HQIGICE 2O HLHYO| SHO| Bl= BF
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A8 El Retransmission Time O|Z Sn_IR [TIMEOUT] = ‘1’ & Sn_SR =
SOCK_CLOSED O] ZICt,
(=X 4.3.3.2 Keep )

SOCKET RECV Command

HOST + SOCKET n RX Buffer Block OllAl #=4I%l Data & /1 RECV
CommandE &dll DataE 2/2 THE Sn_RX_RD (SOCKET n Read Pointer
0k RECV Register)& Z7A|7{0F StCt,

(BtZ= 3.2.18 Sn_RX_RSR (SOCKET n RX Received Size Register), 3.2.20
Sn_RX_WR (SOCKET n RX Write Pointer Register), 3.2.19 Sn_RX_RD
(SOCKET n RX Read Pointer Register))

3.2.3 Sn_IR (SOCKET n Interrupt Register)
[RW] [0x0002+0x0100*(n+4)] [0x00]
Sn_IR 2 SOCKET 9| ME{H#SILt Command =3 ZItE Ye{ELCt.
Sn_IR 2| Event 7 Y45t Sn_IMR 2| 1:1 S &= Bit 7t HEE[0] UAS Z2, IR[SN_INT] =

‘1’2 2FECh

7 6 5 4 3 2 1 0
SENDOK | TIMEOUT RECV DISCON CON
wC wC wC wC wC

Bit Symbol Description

[7:5] - Reserved

SEND OK Interrupt

4 SENDOK | 1:Sn_CR[SEND]2 2A=MS 42

0:-

TIMEOUT Interrupt

1 : ARP &= TCP SAMIHOA Sn_RCR (SOCKET Retransmission

3 TIMEOUT
Count Register)O| 22| M E0| LMt AL
0:-
RECEIVED Interrupt
5 RECY 1 : SOCKET n RX Memory O DATA & =I5t Lt Sn_CR [RECV] =¥
= DATAZt HOIU= 8%
0:-
DISCONNECTED Interrupt
1: JdUEA EBEHME 25t HHME 2o 82,
1 PCON YUY 2 RH YHMH 28 s 842, 52
MO ZEE RST packet 2 45t H2
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0:-
CONNECTED Interrupt
: TCP mode O A & %0]

0 CON HEE FR

3.2.4 Sn_SR (SOCKET n Status Register)
[RO] [0x0003+0x0100*(n+4)] [0x00]

Sn_SR 2 SOCKET n 2| MEfE L{Z=Ct Sn_SR £ Sn_CR 2| Command ¥ L& DATA
S0l Qs HAEICE

Value Symbol Description

0x00 SOCK_CLOSED SOCKET O| Close &l 2fEf.

0x13 SOCK_INIT SOCKET O] TCP mode 2 Open =l 4HEf.

0x14 SOCK_LISTEN SOCKET O| TCP mode 0|1 “EH% of &= 7Ithe|= HE.
0x17 | SOCK_ESTABLISHED | SOCKET O| TCP mode O| 11 &CHEI T} F&5E AEf.

0x1C | SOCK_CLOSE_WAIT | SOCKET O| TCP mode 0|11 T&iK 2ES A AE,
0x22 SOCK_UDP SOCKET O| UDP mode 2 Open = AEf.

0x32 SOCK_IPRAW SOCKET O| IPRAW Mode 2 Open =l 2HEH.

0x42 SOCK_MACRAW | SOCKET O] MACRAW Mode £ Open =l AtEH.

Of2H SOCKET status 2 Sn_SR 2| FO| nHOAM ZHEHEl 4=

A= temporary Status =O|C}.

Value Symbol Description

0x15 SOCK_SYNSENT | Connect-request & &t AEY,

0x16 SOCK_SYNRECV | Connect-request & =2+ &EY

0x18 SOCK_FIN_WAIT

0X1B | SOCK_TIME_WAIT | SOCKET O| Closing &= AMEf.

OX1D | SOCK_LAST_ACK
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SNED/SEND_MAC/RECV SOCK_IPRAW stat
kL(when Sn_MR[3:0]='PRAW") @ e

—— > :Command

SEND/SEND _ MAC/RECV : SEND/RECV packet
( OPEN CLOSE or Timeout

OPEN «—CLOSE
‘ SOCK_UDP SOCK_CLOSED J SOCK_MACRAW SEND/RECY
(when Sn_MR([3:0]='UDP') CLOSE (START/END) (when Sn_MR[3:0]='MACRAW')

OPEN CLOSE RECV ACK
CLOSE SOCK_INIT ‘ SOCK_LAST_ACK

(when Sn_MR([3:0]="TCP') RECV FIN

or
Timeout

LISTEN CONNECT

‘ SOCK_LISTEN T C‘jqﬂme"“t
SOCK_SYNSENT

RECV SYN

SOCK_SYNRECV RECV SYN/ACK
SEND ACK
v

SEND SYN/ACK
RECV ACK SOCK_ESTABLISHED

7 RECV FIN

SOCK_FIN_WAIT CLOSE  DISCON

Timeout

SOCK_CLOSE_WAIT |
DISCON

SEND/RECV

SEND/RECV

Figure 4 State Diagram

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

Sn_PORTR 2 SOCKET n 2| Source Port Number & A& 3StCt.

Ex) SO_PORTR = 5000 (0x1388)
SO_PORTRO(0x0404) | SO_PORTR1(0x0405)
0x013 0x88

3.2.6 Sn_DHAR (SOCKET n 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) ]
[0x000000000000]

Sn_DHAR & & CH% 9| MAC Address O|LCt.

TCP Q A2, dofjetnt MEE|AS WH(Sn_SR = ‘SOCK_ESTABLISHED?’) & CHEC| MAC Address

7t A&

UDP, IPRAW Q! Z2, Sn_CR[SEND_MAC] AFEA| ALHEIO| MAC Address & A7 %HCE.

UDP Multicast ! 42, Multicast Group 2| MAC Address & AL},
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(&= 4.4.3 UDP Multicast)

Ex) SO_DHAR = “11:22:33:AA:BB:CC”
SO_DHARO(0x0406) | SO_DHAR1(0x0407) | SO_DHAR2(0x0408)
0x11 0x22 0x33
SO_DHAR3(0x0409) | SO_DHAR4(0x040A) | SO_DHARS5(0x040B)
OxAA 0xBB 0xCC

3.2.7 Sn_DIPR (SOCKET n Destination IP Address Register)
[RW] [0x000C+0x0100*(n+4), 0x000D+0x0100*(n+4), OxO000E+0x0100*(n+4),

0x000F +0x0100*(n+4)] [0x00000000]
Sn_DIPR & ACHEO| P Address O|LCt.
TCP Ol 42, M&T MINHO| IP Address & H7H

sfolsicy,

StALt, & JHE2l IP Address &

UDP, IPRAW Q! &2, H&E MIHLO| IP Address & &7 BtCt.
UDP Multicast @1 A<, Multicast Group 2| IP Address £ ATt (R 4.4.3 UDP Multicast)

UDP, UDP Multicast, IPRAW QI
sfolsicy,

| AL, A=l Ao |P Address &= SOCKET n RX Buffer Of| A{

Ex) SO_DIPR = “192.168.0.11”
SO_DIPRO(0x040C) | SO_DIPR1(0x040D) | SO_DIPR2(0x040E) | SO_DIPR3(0x040F)
192 (0xCO) 168 (OxA8) 0 (0x00) 1 (0x0B)

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

Sn_DPORTR 2 &CHE 2| Port O|Lt.

TCP Ol AL T3 AMCiHIO| pPort & 4

AL
oT, HT
UDP QI Z2, d&g Aol Port & "@Ef

_L

Multicast Group 2| Port & A7 SICH (RHE 4.4.3 UDP Multicast)

UDP Multicast 9! A2,
Ol B, A=l MCHEO| Port = SOCKET n RX Buffer 0| A =tOIStCE,

UDP, UDP Multicast Q!

Ex) SO_DPORTR = 5000 (0x1388),
SO_DPORTRO(0x0410)
0x13

SO_DPORTR1(0x0411)
0x88

3.2.9 Sn_MSS (SOCKET n Maximum Segment Size Register)
[RW] [0x0012+0x0100*(n+4), 0x0013+0x0100*(n+4] [0x0000]

Sn_MSS = SOCKET 2| MSS & M™SICt,
SOCKET 2| MSS = Sn_CR[OPEN] O|F0f MZs|{OF StC},
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Z|CH Mss & =0t 28 & 32, WREHSZ Zf MSS S AH8otot.
Mode Normal(MR[PPPoE]="0’) Range PPPoE(MR[PPPoE]="1") Range
TCP 1~1460 1~1452
uDP 1-1472 1-1464
IPRAW 1480 1472
MACRAW 1514

Ex) SO_MSS = 1460 (0x05B4),

S0_MSSO(0x0412)

SO_MSS1(0x0413)

0x05

0xB4

3.2.10 Sn_PROTOR (SOCKET n IP Protocol Register)

[R=W] [0x0014+0x0100*(n+4)] [0x0000]
Sn_PROTOR 2 IPRAW Mode Ol A{ IGMP(0x01), TCP(0x06),

Number & MM SICL (X IANA_Protocol Numbers)
IPRAW QI A2, Sn_PROTR 0| ©7FE Protocol Bt &4

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

UDP(0x11)E A2/t Protocol

stk

—

3.2.11 Sn_TOS (SOCKET n IP Type Of Service Register)

[R=W] [0x0015+0x0100*(n+4)] [0x00]
Sn_TOS = IP Header 2| TOS field & A st

= =2 O -

Ct. (R&tZ= IANA_IP Parameters)

3.2.12 Sn_TTL (SOCKET n IP Time To Live Register)

[R=W] [0x0016+0x0100*(n+4)] [0x80]
Sn_TTL 2 IP header &| TTL field & dH3%t

= =2 O -

Ct. (&t JANA_IP_Parameters)

3.2.13 Sn_RXBUF_SIZE (SOCKET n RX Buffer Size Register)

[RW] [0x001E+0x0100*(n+4)] [0x02]

Sn_RXBUF_SIZE = SOCKET n 2| RX Buffer Size & 0, 1, 2, 4, 8 Kbytes THP|2 HolC}.
RX Memory = SOCKET 0 fE{ SOCKET 3 7}X| Sn_RXBUF_SIZE %22 #=xtHoz Stetelrt
oror 1 Q|9 gtezE MFEZLL Sn_RXBUF_SIZE O &@0| 8 Kbytes & Ztst= 42
2AFE = UL
Sn_RXBUF_SIZE = RMSR & SdiAME 28g =+ AT

Value (Dec) 0 1 2 4 8

Buffer size OKB 1KB 2KB 4KB 8KB
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Ex) SO_RXBUF_SIZE = 8 Kbytes

SO_RXBUF_SIZE(0x041E)
0x08

3.2.14 Sn_TXBUF_SIZE (SOCKET n TX Buffer Size Register)
[RW] [0x001F+0x0100*(n+4)] [0x02]
Sn_TXBUF_SIZE = SOCKET n O| TX Buffer Size £ 0, 1, 2, 4, 8 Kbytes T2 Mt
TX Memory = SOCKET 0 ££E{ SOCKET 3 77tX| Sn_TXBUF_SIZE {22 &=XH2=Z
orop 1 Q|9 gtozE MFE|ZLL Sn_TXBUF_SIZE O &&0| 8 Kbytes & Xt 4L

2AsY & AULL

Sn_TXBUF_SIZE = TMSR 2 SdiiME d™T == UL

—_
N
N
o]

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

Ex) SO_TXBUF_SIZE= 4 Kbytes

SO_TXBUF_SIZE(0x041F)
0x04

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

Sn_TX_FSR & SOCKET n TX Buffer Block 2| ™% 7% Buffer Size & ZQISHCY,
O Zt2 W5100S Off oJsi AtE o2 HAtEICH,

In UDP, IPRAW and MACRAW mode,
Sn_TX_FSR = | Sn_TX_WR®" - Sn_TX_RD@ | +1
In TCP mode,

Sn_TX_FSR = | Sn_TX_WR - Internal 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_FSR £C} 2 DATA £ SOCKET n TX Buffer Block 0l K& SIX| QLA ZF=o|stCt,

Ex) SO_TX_FSR = 1024 (0x0400)
SO_TX_FSRO(0x0420) | SO_TX_FSR1(0x0421)
0x04 0x00
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3.2.16 Sn_TX_RD (SOCKET n TX Read Pointer Register)

[RO] [0x0022+0x0100*(n+4), 0x0023+0x0100*(n+4)] [0x0000]
Sn_TX_RD = SOCKET n TX Buffer block 0| A{ OtX|Zte 2 & E DATA Q| FAO|LCE,
Sn_TX_RD = Sn_CR[OPEN]O|| 2|sif X£7|zt=ICt TCP Q1 A2, TCP HH1PI0oM HHY E=Ct
Sn_CR[SEND]Lt Sn_CR[SEND_MAC]Ofl 2|s§ &g DATA Size BHE F7HEl Sn_TX_WR 7],
Sn_TX_RD = At& S7t2t =, Sn_IR[SENDOK]E & A|ZICt,

Ex) SO_TX_RD = 0xD4B3
SO_TX_RDO(0x0422) SO_TX_RD1(0x0423)
0xD4 0xB3

3.2.17 Sn_TX_WR (SOCKET n TX Write Pointer Register)
[RW] [0x0024+0x0100*(n+4), 0x0025+0x0100*(n+4)] [0x0000]

Sn_TX_WR & SOCKET n TX Buffer Block Off OX|2f2 2 &St DATA o FAO|LCY,
Sn_TX_WR 2 Sn_CR[OPEN]O| 2|s{f =7|=}EICE TCP 91 Z<, TCP M50 THAEE =L,
H&< DATA £ SOCKET n TX Buffer Block Off X{&3dt1 S§E DATA Size BHE Sn_TX_WR &
BS7tAIZ] =, Sn_CR[SEND]L}t Sn_CR[SEND_MAC]E %3tCt.

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

3.2.18 Sn_RX_RSR (SOCKET n RX Received Size Register)
[RO] [0x0026+0x0100*(n+4), 0x0027+0x0100*(n+4)] [0x0000]

Sn_RX_RSR € SOCKET n RX Buffer Off £=Al%l Data Size & Y 7{=CLC}.
0| Zt2 Sn_RXBUF_SIZE & Z=1tgt &= @120 W5100S Of 2l AHlAHEICE,

In TCP, UDP, IPRAW and MACRAW mode,
Sn_RX_RSR = | Sn_RX_WR® - Sn_RX_RD® |

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

Ex) SO_RX_RSR = 2048 (0x0800)
SO_RX_RSR0O(0x0426) | SO_RX_RSR1(0x0427)
0x08 0x00

3.2.19 Sn_RX_RD (SOCKET n RX Read Pointer Register)
[RW] [0x0028+0x0100*(n+4), 0x0029+0x0100*(n+4)] [0x0000]

Sn_RX_RD & HOST 7t OtX|2HS 2 42 SOCKET n RX Buffer Block 2| F4O0|LCt,
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HOST = SOCKET n RX Buffer Ol A| Sn_RX_RD £E{ Sn_RX_WR 7t X| X El Data & Read & =+

AO M, Read ot Size THE Sn_RX_RD & F7tA|ZICY.

Ex) SO_RX_RD =1536(0x0600)
SO_RX_RDO(0x0428) | SO_RX_RD1(0x0429)
0x06 0x00

3.2.20 Sn_RX_WR (SOCKET n RX Write Pointer Register)
[RO] [0x002A+0x0100%*(n+4), 0x002B+0x0100*(n+4)] [0x0000]

Sn_RX_WR = SOCKET n RX Buffer Block Off OtX|ZtS 2 #=4l=l Data & FAO0|CT,
=218 Data Size 7} Sn_RX_RSR 1t ZHLt A2 A2 SOCKET n RX Buffer Block Off AZ&E|1,

Sn_RX_WR = XZt=l Data Size ZHE Z7t$tCt.

Ex) SO_RX_WR = 1536(0x0600)
SO_RW_WRO0(0x042A) | SO_RW_WR1(0x042B)
0x06 0x00

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

Sn_IMR 2 Sn_IR 2| 1:1 CH-&k|= Bit & Mask StC}.

7 6 5 4 3 2 1 0
SENDOK | TIMEOUT RECV DISCON CON
R=W R=W R=W R=W R=W

Bit Symbol Description

[7:5] - 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

3.2.22 Sn_FRAGR (SOCKET n Fragment Offset in IP Header
Register)
[R=W] [0x002D+0x0100*(n+4), 0x002E+0x0100*(n+4)] [0x4000]

Sn_FRAGR 2 IP Header 2| Fragment field & M $tCt.

Ex) SO_FRAGO = 0x0000 (Don’t Fragment)
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SO_FRAGRO(0x042D) | SO_FRAGR1(0x042E)
0x00 0x00

3.2.23 Sn_MR2 (SOCKET n Mode register 2)
[R=W] [0x002F+0x0100*(n+4)] [0x00]

Sn_MR2 = Sn_MR 1} &7 SOCKET n 2| Option & A’d$FC}. SOCKET n Option 2 Sn_CR [OPEN]

=1’ 0|0 27gzgtet.

6

5

4

MBBLK

MMBLK

IPV6BLK

BRDB

UNIB

R=W

R=W

R=W

R=W

R=W

Bit

Symbol

Description

7 - Reserved
Broadcast Blocking on MACRAW Mode

MACRAW Mode Q! A2, Broadcast Packet 2| =4l G2 S MNSICE,

6 MBBLK
0 : Disable Broadcast Blocking
1 : Enable Broadcast Blocking
Multicast Blocking on MACRAW Mode

MACRAW Mode 2| Multicast Packet 2| =4l O£ ZE MHSiC},

5 MMBLK
0 : Disable Multicast Blocking
1 : Enable Multicast Blocking
IPv6 Packet Blocking on MACRAW Mode

MACRAW Mode Q! Z2, IPv6 Packet o =4l O{E S MHSICE,

4 IPV6BLK
0 : Disable IPv6 Blocking

1 : Enable IPv6 Blocking

[3:2] - Reserved

Broadcast Blocking on UDP Mode/ Force PSH on TCP Mode
*Broadcast Blocking on UDP Mode

UDP Broadcast Packet 2| =41 OJE & A SIC},

1 BRDB
0 : Disable Broadcast Blocking

1 : Enable Broadcast Blocking

* Force PSH flag on TCP Mode

W5100S Datasheet Version1.2.6 51 / 110



)

WIZnet

2 E DATA Packet Off PSH Flag & d°d3tC}.

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

Unicast Packet 2| =4I OJE & ZSICt

0 UNIB
0 : Disable Unicast Blocking

1 : Enable Unicast Blocking

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

Sn_KPALVTR = SOCKET n 2| TCP Keep Alive(KA) Packet 2| M&F7|

CHl= 5 sec O|C}.

KA M&2 Sn_SR = ESTABLISHED O|1l Data £ ot O|d M&o L0 7HsSSICt.

KA Packet 2 HJE Sn_KPALVIR F7| =0 M&EE|AHLt

(Sn_KPALVRT = 0’), Sn_CR [SENDKEEP]O{| 2|8 & =ICt,

mjn
nx
o
o
il

)

Ex) SO_KPALVTR = 10 (0x0A),
10 * 5s = 50s

SO_KPALVRT(0x0430)
0X0A

3.2.25 Sn_RTR (SOCKET n Retransmission Time Register)
[R=W] [0x0032+0x0100*(n+4), 0x0033+0x0100*(n+4)] [0x0000]

Sn_RTR 2 SOCKET n 2| Retransmission Time & A& $HCt,
Sn_RTR 2| ZtO| ‘0’Ql &2, Sn_CR[OPEN]="1"0f 2|8 RTR Zt2 2 X7|3}EIC},

(&= 4.8 Retransmission)

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

SO_RTRO(x0432) | SO_RTR1(0x0433)
0x013 0x88

3.2.26 Sn_RCR (SOCKET n Retransmission Count Register)
[R=W] [0x0034+0x0100*(n+4)] [0x00]

Sn_RCR 2 SOCKET n 2| Retransmission Counter & ®tCt. Sn_RCR 2| 40| ‘0’Q &2, Sn_CR

=
[OPEN] = “1°0f 2|5l RCR #t2 2 ZX7|St=ICt, (R 4.8 Retransmission)
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4  Functional Description

W5100S & ZtCHSE Register Z=%f0FO 2 |nternet Connectivity & K& $HCt. O] Chapter YA &
W5100S 2| Z=7|3}2t 2t Protocol(TCP, UDP, IPRAW, MACRAW) % 7} 7|50 2 Data

sALHO| 5t 2 THAE 2 Pseudo Code € 7|BIQ 2 HHZLY

4.1  Wb5100S RESET
e Reset O|F0| Hardware & HAHDICL (BX 7.4.1 Reset Timing)
e MOD[3:0] ©7 : HOST Interface Mode & Z7Y3HCY.
e Hardware Reset : RSTn Of 500ns O| 42| Reset ASE Ol7tstCt,
o Tery AlZt SQF CHZ|BECE. : W5100S Stable Time

4.2 Initialization

W5100S X7|Sh= Network M &, SOCKET n TX/RX Buffer Block S& A&E3SHCL.

4.2.1 Basic Setting
W5100S 2| SE= RISt OF2i2| Register &= AFEX2| Application O StAH| A ST},

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

® Retransmission Count Register (RCR)
2| Register 2| XtA|$t L2 2 Register Description 2 ol & == QUCE.

4.2.2 Network Information Setting
==

AME 23t 7|2 Network Information &HSHCt,

NETWORK SETTING:
{
/* W5100S MAC Address, 11:22:33:AA:BB:CC */

SHAR[0:5] = { Ox11, 0x22, 0x33, OxAA, 0xBB, 0xCC 3;

/* W5100S Gateway IP Address, 192.168.0.1 */
GAR[0:3] = { 0xCO, 0xA8, 0x00, 0x01 };

/* W5100S Subnet MASK Address, 255.255.255.0 */
SUBR[0:3] = { OXFF, OxFF,, OXFF, 0x00};
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/* W5100S IP Address, 192.168.0.100 */
SIPR[0:3] = {0xCO, 0xA8,0x00, 0x64};

4.2.3 SOCKET TX/RX Buffer Setting

TMSR/RMSR O|Lt, =2 Sn_TXBUF_SIZE/Sn_RXBUF_SIZE £ O|83}0 SOCKET n TX/RX Buffer
Size & Z7JPICE. SOCKET n TX/RX Buffer & RING-Buffer +Z&0|7| W{-20j, SOCKET n TX/RX
Buffer X0]2 %ot Base Address 2F MASK & A|4FSHCH SOCKET n TX/RX Buffer Size 2| 2f

Z20] TX/RX Memory Block 8 Kbytes & E1}StX| Y= FO|PtCt,

ChZ2 SOCKET n RX/TX Buffer & 2°d3t= Pseudo Code & Ol 2 LIEHH ZO|Ct,
In case of, assign 2Kbytes RX/TX Memory per SOCKET
{
// set Base Address of TX/RX Memory for SOCKET n
gSO_RX_BASE = 0x8000; // TX Memory Block Base Address
gSO_RX_BASE = 0xC000; // RX Memory Block Base Address
TxTotalSize = 0; /1 for check the total size of SOCKET n TX Buffer
RxTotalSize = 0; /1 for check the total size of SOCKET n RX Buffer

for (n=0; n<3; n++) {
Sn_TXBUF_SIZE = 2; // assign 2 Kbytes TX Memory per SOCKET
Sn_RXBUF_SIZE = 2; // assign 2 Kbytes RX Memory per SOCKET
// OxO7FF, for getting offset address within assigned SOCKET n TX/RX Memory
gSn_TX_MASK = (1024 * Sn_TXBUF_SIZE) - 1;
gSn_RX_MASK = (1024 * Sn_RXBUF_SIZE) - 1;
if(n!=0) {
gSn_TX_BASE = gSn-1_TX_BASE + (1024 * Sn-1_TXBUF_SIZE);
gSn_RX_BASE = gSn-1_RX_BASE + (1024 * Sn-1_RXBUF_SIZE);
}// 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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4.3 TCP

¢ OOy ME ZREZO|CL £

—

TCP(Transmission Control Protocol)= IP Layer 22| M&ASO IX[stH 1:1 &
I.

iy
N

C
10

=

Port Number £ O|&%dlf Application 7t S42

TCP = 1:1 94 7|H0|EE YO nto| HIojH &4lg M HOjoA dds aF
AL e 2RE HZQFS Otop oict O] uPgolM BAY dAAS afde ZS
‘TCP CLIENT’, HZ2HFS %2 Z S ‘TCP SERVER’Z TESICE TCP & 3t AzZ|Y s
& ZREZEN HZ0| 2=E 0|29 MO &4l 1PN HIZEH HAHUESS
S & OOHS =MOEE =olstn &MEAL &8 HojHe MHSECH TCP

SERVER’2t ‘TCP CLIENT’= TCP HZ

S4B

e

& L

SERVER CLIENT
OPEN

LIZgEN Connect—Request
ESTABLISHED

< Data Communications >

< Disconnect—Request

Or

\
CLOSED

Disconnect—Request >

“TCP SERVER”

T=7t O|RO{X|7| HMX| HAZ

o

#AIStH HoIHE

g >
L

CLIENT SERVE

OPEN
CONNECT
‘ Connect—Request >
ESTABLISHED

< Data Communications >

< Disconnect—Request

Or

\
CLOSED

Disconnect—Request >

“TCP CLIENT”

Figure 5 TCP SERVER and TCP CLIENT
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4.3.1 TCP Server

Figure 6 = ‘TCP SERVER’Q| SXISE2 T AISISICE,

LISTEN

ESTABLISHED ?

Received DATA 7
NO[
Send DATA?
NO
Received FIN ?
NO

Receiving Process —‘
Sending Process —‘

Disconnecting
Process
&

Figure 6 TCP Server Operation Flow

O OPEN

SOCKET n & TCP Mode £ Open 2L},

{
START :

Sn_MR[3:0] = ‘0001’; /* set TCP Mode */
Sn_PORTR[0:1] = {0x13,0x88}; /* set PORT Number, 5000(0x1388) */

/* Configure SOCKET Option when you need it. */
// Sn_MR[ND] = “1’; /* set No Delay ACK */

Sn_CR[OPEN] = “1’; /* set OPEN Command */
while(Sn_CR != 0x00); /* wait until OPEN Command is cleared*/

if(Sn_SR != SOCK_INIT) goto START; /* check SOCKET Status */
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}

O LISTEN

SOCKETn 2 ‘TCP SERVER’'ZE SZEA|ZICtH HCHEC| HZALH(SYN packet)= CH7|SHCL.

Sn_CR = LISTEN; /* set LISTEN Command */

while(Sn_CR != 0x00); /* wait until LISTEN Command is cleared*/
if(Sn_SR != SOCK_LISTEN) goto OPEN; /* check SOCKET Status */

O ESTABLISHED?

‘TCP SERVER’= SYN Packet =4I H7X| CH7|&FEH(Sn_SR=SOCK_LISTEN)E X|StDH, ‘TCP
CLIENT’ZE5E SYN Packet & =XI8}H SYN/ACK Packet & H&st1, HAZAS 2

—

r

ol 230
H&0| 222 42, Sn_IR[CON]="1" O|L} Sn_SR=SOCK_ESTABLISHED £ %It

A O
= =2 T )\Jlkl:l.-

First method :
{
/* check SOCKET Interrupt */
if (Sn_IR[CON] == ‘1)
{
/* clear SOCKET Interrupt */
Sn_IR[CON] = “17;
goto Received DATA?; /* or goto Send DATA?; */
3
else if(Sn_IR[TIMEOUT] == ‘1’) goto Timeout?;
}
Second method :
{
if (Sn_SR == SOCK_ESTABLISHED)
{
/* clear SOCKET Interrupt */
Sn_IR[CON] = “17;
goto Received DATA?  /* or goto Send DATA?; */
3
else if(Sn_IR[TIMEOUT] == ‘1’) goto Timeout?;
}
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O Receive DATA?
SOCKETn 2| Data =202 = Sn_RX_RSR > 0 S=& Sn_IR[RECV]="1’S S8l ZOIstrt,

First method :

{
/* check SOCKET RX Memory Received Size */

if (Sn_RX_RSR > 0) goto Receiving Process;

3
Second method :
{
if (Sn_IR[RECV] == ‘17)
{
/* check SOCKET Interrupt */
Sn_IR[RECV] = ‘1’; /* clear SOCKET Interrupt */

goto Receiving Process;

O Receiving Process

SOCKET RX Buffer 2% E{ £=2Al%l Data & Read $'LCt.

RX Memory Block Of|A =4l Data 2| Read Offset Address & 4.2.3 SOCKET TX/RX Buffer
Setting Ol A AHAEl gSn_RX_BASE, gSn_RX_MASK 2} Sn_RX_RD & O|83%}0] A AtStA, Read
Offset Address £ E{ Data & Read PtCt. &=4l Data & Read £, 11 Size Tt Sn_RX_RD &
Z7tAZ|1, Sn_CR[RECV]=‘1" & =Y otCt. Ttk Sn_CR[RECV]=‘1" =¥ O|= SOCKETn RX
Buffer Off DATA 7} OJ73| HOIA= &% Sn_IR[RECV]="1"0| CtA| Zdiotrt,

Read Offset Address Al“tA| SOCKETn RX Buffer Block 2| ZAAF2 (n=0,1,2 : gSn_RX_BASE ~
gSn+1_RX_BASE, n=3 : g53_RX_BASE ~ OxFFFF)S HHO{LIX| Q== FO|stC},

/* get Received size */
get_size = Sn_RX_RSR;

/* calculate SOCKET n RX Buffer Size & Offset Address */
gSn_RX_MAX = Sn_RXBUF_SIZE * 1024;
get_offset = Sn_RX_RD & gSn_RX_MASK;

/* calculate Read Offset Address */
get_start_address = gSn_RX_BASE + get_offset;
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/* if overflow the upper boundary of SOCKET n RX 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_MAX - get_offset;
memcpy(get_start_address, destination_address, upper_size);
destination_address += upper_size;
/* copy the remained size Bytes of gSn_RX_BASE to destination_address */
remained_size = get_size - upper_size;
memcpy(gSn_RX_BASE, destination_address, remained_size);
3
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_CR[RECV] = ‘17;
while(Sn_CR != 0x00); /* wait until RECY Command is cleared*/

0 Send DATA? / Sending Process

SOCKETn TX Buffer 0| Write & Data & T &otCt.

TX Memory Block Ol A| Data 7} Write Offset Address & 4.2.3 SOCKET TX/RX Buffer Setting
Ol A AHAH=l gSn_TX_BASE, gSn_TX_MASK 2} Sn_TX_WD £ O0|23}0] Z|Atst10, Write Offset
Address £E{ Data & Write $tC}. Data Write &, 1 Size 2t Sn_TX_WD & 3 7tAl7|1,
Sn_CR[SEND]=‘1’ & #=&listCt,

=
LS DATA £ T&ZH|7F 2FF(Sn_IR[SENDOK] = ‘1’)E [Mi7tX| CtE “Sending Process”S

3 4~ Qlom, M& TIMEOUT(Sn_IR[TIMEOUT] = “1’, &X 4.8.2 TCP Retransmission)O|
Lle = QUCH Sn_IR[SENDOK]=‘1’"7ItX|2| A|Zt2 AF&E SOCKET Count, DATA Size 2t

Network Traffic S0 2|Z=XO|C},
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Write Offset Address Al“tA| SOCKET n TX Buffer Block 2| ZAF 2 (n=0,1,2 : gSn_TX_BASE ~
gSn+1_TX_BASE, n=3 : gS3_TX_BASE ~ 0xC000)E HO{L}X| RE== FO[PIC},
M&E Data Size = SOCKET n TX Buffer Size & Z=1tg &= @111, MSS ELC} 2 Data & MSS

THRIZ LHFo] H&SEC

/* calculate SOCKET n TX Buffer Size & Offset Address */
gSn_TX_MAX = Sn_TXBUF_SIZE * 1024;
get_offset = Sn_TX_WR & gSn_TX_MASK;

/* check the Max Size of Data(send_size) & Free Size of SOCKET n TX Buffer(Sn_TX_FSR)
*/
if( send_size >gSn_TX_MAX ) send_size = gSn_TX_MAX;
while(send <= Sn_TX_FSR); // wait until SOCKET n TX Buffer is free */
/* If you don’t want to wait TX Buffer Free
send_size = Sn_TX_FSR; // write Data as Size of Free Buffer
*/

/* calculate Write Offset Address */
get_start_address = gSn_TX_BASE + get_offset;

/* if overflow the upper boundary of SOCKET n TX Buffer */
If( (get_offset + send_size) > gSn_TX_MAX)
{
/* copy upper size bytes of source_address to get_start_address
- source_address is the start address of user data */
upper_size = gSn_TX_MAX - get_offset;

memcpy(source_address, get_start_address, upper_size);

/* copy the remained size bytes of source_address to gSn_TX_BASE */
source_address += upper_size;

remained_size = send_size - upper_size;

memcpy(source_address, gSn_TX_BASE, remained_size);

3

else

{

/* copy send_size bytes of source_address to get_start_address

- source_address is the start address of user data */

memcpy(source_address, get_start_address, send_size);
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/* increase Sn_TX_WR as send_size */

Sn_TX_WR += send_size;

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

/* wait until SEND Command is completed or Timeout is occurred */
while(Sn_IR[SENDOK] == ‘0’ and Sn_IR[TIMEOUT] = ‘0’);

/* clear SOCKET Interrupt*/
if(SN_IR[SENDOK] == “1’) Sn_IR[SENDOK] = “17;

else goto Timeout?;

O Received FIN (Passive Close)

MOjgozHE HZAZTE QH(FIN Packet)S AT H2,

First Method:
{
If(Sn_SR == SOCK_CLOSE_WAIT) goto Disconnecting Process;

3

Second Method:

{

If(Sn_IR[DISCON] == ‘1) goto Disconnecting Process;
}

[ Disconnected (Active Close)

MNOgo|H HAZE QH(FIN Packet)S HEE 42

{
/* send FIN Packet */
Sn_CR[DISCON] = ‘1’;
while(Sn_CR != 0x00); /* wait until DISCON Command is cleared*/
goto Disconnecting Process;
h
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O Disconnecting Process

ro 0>

L

of

FCHH ATHEYO Al FIN Packet 2
CHEFOI Al FIN Packet 2 &St 2% (Active Close),

4 ox

LN O 22 E FIN Packet 2 =48t B2 (Passive Close),
2 T35t SOCKET 2 Close PHCt.
LS| FIN Packet =2

%
Al 2 SOCKET & Close EICF. O Process 0A Sn_IR [TIMEOUT] = “1°0| &g 5= QICt

 O|AF DATA E410| ZRE}X|

Passive Close: /* received FIN Packet from Peer */

{
/* send FIN Packet */
Sn_CR = DISCON;

/* wait unit ACK Packet is received */
while(Sn_ IR[DISCON] 0’ and Sn_IR[TIMEQOUT] =
if (Sn_IR[DISCON] == ‘17)
{

/* clear Interrupt */

Sn_IR[DISCON] = ‘1’

goto CLOSED;
}

else goto Timeout?;

}

while(Sn_CR != 0x00); /* wait until DISCON Command is cleared*/

0’);

Active Close : /* sent FIN Packet to Peer */

{

/* wait until FIN Packet is received*/

if (Sn_IR[DISOCN] == ‘17)

{
/* clear Interrupt */
Sn_IR[DISCON] = ‘1’
goto CLOSED;

3

else goto Timeout?;

while(Sn_IR[DISCON] == ‘0’ and Sn_IR[TIMEOUT] ==

0);
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[0 Timeout?

TCP = SYN/DATA/FIN Packet M&0f| CHet SE(ACK Packet)= =4I5tX| 2ot 42, 4=

AlZE SO MHES AL IHHEESS HIfY 42 Sn_IR[TIMEOUT] = “1°0| 2T,

(X 4.8.2 TCP Retransmission)

~

/* check TIMEOUT Interrupt */
if(Sn_IR[TIMEOUT] == ‘17)
{
/* clear Interrupt */
Sn_IR[TIMEOUT] = “17;
goto CLOSE;

(1 CLOSE

SOCKET n 2 Disconnecting Process, Sn_IR[TIMEOUT]=“1’, Sn_CR[CLOSE]=“1’0{ 2|38} CLOSE
=t

/*Wait until SOCKET n is closed*/
while(Sn_SR != SOCK_CLOSED);
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4.3.2 TCP Client

Figure 7 = ‘TCP CLIENT’S| SXSES T AL},

=)

!

CONNECT

Receiving Process | |—

Received DATA ;
NO P
Send DATA 7
NO
Received FIN ?
NO

Sending Process | |—

Disconnecting
Process
A

YES YES

e

Timeout ?

Figure 7 TCP Client Operation Flow

O OPEN
XX 4.3.1 TCP Server : OPEN

O CONNECT

SOCKETn 2 ‘TCP CLIENT’Z SXHA|ZICE
Sn_CR[CONNECT] = ‘1’2 Sl ‘TCP SERVER’Z SYN Packet & ™&tCt.

/* set destination IP address, 192.168.0.11 */
Sn_DIPR[0:3] ={ 0xC0, 0xA8, 0x00, 0x0B};

/* set destination PORT number, 5000(0x1388) */
Sn_DPORTR[0:1] = {Ox13, 0x88};
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/* set CONNECT command */
Sn_CR = CONNECT;
while(Sn_CR != 0x00); /* wait until command is cleared*/

goto ESTABLISHED?;

O ESTABLISHED?

‘TCP CLIENT’2 ‘TCP SERVER’Z T3 SYN Packet 0| CH3F SYN/ACK Packet & £ 7K
HEHAE] (Sn_SR=SOCK_SYNSENT)E *X|SIMH, ‘TCP SERVER’ZFE SYN/ACK Packet £
TAGIH HZAS 2pAF L

(BtZ= 4.3.1 TCP Server : Received DATA?)

O Others flow
& 4.3.1 TCP Server

W5100S Datasheet Version1.2.6 65 / 110



‘47 IZnet

4.3.3 Other Functions
4.3.3.1 TCP SOCKET Options
SOCKET € OPEN St= IHHOA Sn_MR I} Sn_MR2 & SdlA| SOCKET Option & AHstC}.

O No Delayed ACK : Sn_MR[NDACK] = ‘1’
No Delayed ACK Flag E SOCKET O] TCP &4 &0 OOl Data Packet Off CHBH ACK Packet
2 Delay 210| HA| ®&St= 7|sO|LCt

O Delayed ACK : Sn_MR[NDACK] = ‘0’
RTR &7 A[Zt O|=F #=4l%t Data Packet 0 Ciot ACK Packet 2 &S LE, Sn_CR[RECV] =
“0°0] 2|8l TCP Window Size 7t 718t A2 ACK Packet & T &tC},

O Force PSH : Sn_MR2[UBBLK]="1’
TCP Force PSH & 2 & Data Packet 2| PSH flag & A& stC}.

O Auto PSH : Sn_MR2[UBBLK]="0’
Aol Window Size 7F 0 O|7{Lt, MSS £H|2 Lie{0f FM&El OFX|9f Data packet 2| PSH
flag S &°3otCt.

4.3.3.2 Keep Alive
Keep Alive (KA) £ ACHEIDIS| A0 F=ot
OrX|2} 1 Byte € M&SHCL MatM O] 7|5
= UCH KA Packet &0 CHSH ACK Packet 2 $=AotX| R& 22, HHEl Retransmission
Time O|Z Sn_IR[TIMEOUT] = 1’ 2 ST},
KA Packet 2 &8¢t F7((Sn_KPALVTR > 0)0tCt HEStALE, 28 F7|7t 8l=(Sn_KPALVTR =
0) Z% Sn_CR[SEND_KEEP] = ‘1’ £ M &3tCt,

x| HArSt?| 98l ObX|8f & Packet Data 2|

SEX
2 1 Byte O|&2| Data & &3 G20 A
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4.4 UDP

UDP(User Datagram Protocol)= IP Layer ?[2| HEAH S0 AAXISHH ME|HS EESX| Y=
Datagram S22 ot= ZZEZO0|Ct ESH Port Number & 0|23l Application 72 41
HMSotCt UDP & AZIPY0| Ha glom StLt O|4el Aot 42 & £+ U&= 0|FO
Qe A, Holye HEo| Chst ME|dE2 EYSHA Yo =2 GOy &4 IHEOA
GOl &£4o|Lt RISHA] ft= SUEFEH2l OOl =4l0] gdsict upp HMEHAIZ

HIOlE &4 "0 W2t 3 A Unicast, Broadcast, Multicast 2 T=28HCH,
Ot2iQ| Figure 8 = UDP Mode SOCKET o| SXtSE8 LIEHHCE,

( OPEN j
Received DATA? Receiving
Process __]

Send DATA? e > Sending @ s
Process

Figure 8 UDP Operation Flow

4.4.1 UDP Unicast

UDP Unicast = dfLt2| SLRZL otLtel SHX(0) HOHE H&sts SHUYA 0Lt HO|H
A

>

- 0%
rot
il
>
el
v)
=]
oz
=2
—_—
w
IJ
)
|
=
m
o
cC
—
[}

O OPEN

HOST = SOCKET n € UDP Mode & A $IC}.

{
START :

/* set UDP Mode */
Sn_MR[3:0] = ‘0010’;
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/* set Source PORT Number, 5000(0x1388) */
Sn_PORTR[0:1] = {0x13, 0x883;

/* set SOCKET Option such as Broadcast Block. */
/1 EZ= 3.2.23 Sn_MR2 (SOCKET n Mode register 2)
// Sn_MR2[BRDB] = ‘1’;

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

/* check SOCKET for UDP Mode */
if(Sn_SR != SOCK_UDP) goto START;

O Received DATA?

£t 4.3.1 TCP Server : Received DATA?

O Receiving Process

UDP & GtLt O]l SHX|ZLH Data Packet 2 4& = U220, ZF FHX|Q| L&S
Q|8 Data Packet2 Figure 91t ZH0| “PACKET INFO”2} &7l SOCKET n RX Buffer Off XMZt=ICt,
HOST = YFEA| Figure 9 TH|Z Read $FCE SOCKET n RX Buffer 2| Free Size 2Lt & Figure
9 UDP Packet 2 Discard ! Ct.

(BZX 4.3.1 TCP Server : Receiving Process)

A

pecified DATA SIZE in PACKET INFO——

N 8 Byte »

PACKET INFO UDP DATA

Destination

Port Number Data Size

Destination IP Address

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

Figure 9 Received UDP DATA in SOCKET n RX Buffer Block

/* receive PACKINFO */

goto 4.3.1 TCP Server : Receiving Process with get_size = 8;

/* extract Destination IP, Port, Size in PACKET INFO*/
dest_ip[0:3] = destination_address[0:3];
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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 Process with get_size = data_size;

[ Send DATA? / Sending Process
& 4.3.1 TCP Server : Send DATA? / Sending Process

{
/* set destination IP address, 192.168.0.11 */
Sn_DIPR[0:3] = {0xCO, 0xA8, 0x00, 0x0OB};
/* set destination PORT number, 5000(0x1388) */
Sn_PORTR[0:1] = {0x13, 0x88};
/* for using SEND_MAC Command : */
/1 & 4.4.4.1 UDP MAC Send
/* set destination MAC address, 11:22:33:AA:BB:CC
Sn_DHAR[0:5] = {Ox11, 0x22, 0x33, OxAA, 0xBB, 0xCC};
*/
goto 4.3.1 TCP Server : Sending Process;
/* for using SEND_MAC command : */
/1 &X 4.4.4.1UDP MAC Send
/*
goto 4.3.1 TCP Server : Sending Process replaced Sn_CR[SEND] with
Sn_CR[SEND_MAC];
*/
3
[0 Timeout?

A AX BEX|2o M&O|L}, O/ 2XX|Q L2 Z2XX|E Data Packet & M&T Z<2, Data
Packet & O[O ARP IHEE &30, Of IFEO|M Sn_IR[TIMEOUT] = ‘1°0| gt ==
Ao (B Data packet 2 Discard EICt. UDP & TCP 2t 2| 1:N EAME X322, Sn_IR
[TIMEOUT] = “1° (&tX 4.8.1 ARP & PING Retransmission)0| 2 StEH2tE SOCKET 2 CLOSE
o|X| Q4=Ct
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/* check TIMEOUT Interrupt */
if(Sn_IR[TIMEOUT] == ‘1)
{
/* clear TIMEOUT Interrupt */
Sn_IR[TIMEOUT] = “1’;

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

O CLOSE
Sn_CR[CLOSE]Of 2|3l CLOSE EICt.

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

4.4.2 UDP Broadcast

Broadcast = StLt2| SAAZE 22 THYL| Cis=2| Node S0 HIOIHE T&dt= S
8HAIO|Ct. Broadcast = Network Li2| 2= Node Of| A H&Sh= 24/ (All Node Broadcasting)
b Network LHS| S Subnet & Z+= Node O|A &= 24l (Subnet Broadcasting) Ol

ULt

[0 Send DATA? / Sending Process
UDP Mode SOCKET © 2 Broadcast & At&3%l| Data & Al, Sn_DIPR2 Z2 CHY2| Broadcast
Address 2 73t}

All Node Broadcasting :

{
/* set broadcast address, 255.255.255.255 */
Sn_DIPR[0:3] = {OxFF, OxFF, OxFF, OxFF3};

/* set Destination PORT Number, 5000(0x1388) */
Sn_PORTR[0:1] = {0x13,0x883;
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goto 4.3.1 TCP Server : Sending Process;
3
Subnet Broadcasting : Assume SIPR = “192.168.0.10” & SUBR = “255.255.255.0”
{

/* set Broadcast Address, 192.168.0.255 */

Sn_DIPR[0:3] = {0xCO, 0xA8, 0x00, OxFF};

/* set Destination PORT Number, 5000(0x1388) */
Sn_PORTR[0:1] = {0x13,0x883;

goto 4.3.1TCP Server : Sending Process;

4.4.3 UDP Multicast

UDP Multicast = StLtC| S4IXt7} StLtel XX D0 HO|HE H&ots 44 0|
x

s &=
Multicast-Group Address = 224.0.0.0 ~ 239.255.255.255 O|H (®Z JANA_Multicast
Address) 2t O[0f CHSk[= MAC Address = 01:00:5E:00:00:00 ~ 01:00:5E:FF:FF:FF O|C}.
Multicast MAC Address &7 A| ©}2| 23 Bits = Multicast-Group Address 2 = QdjOF $HC},

(&=, rfc1112)

[1 OPEN
Sn_CR[OPEN] = ‘1’ O|TOf Multicast-Group HE2} Sn_MR[MULTI] = ‘1’2 MM}, Sn_CR

= = O

[OPEN] = ‘1’2 &5l™ IGMPv1 £+ IGMPv2 € Sdll Multicast Group Of| Join $HC}.

{
START :

/* set Multicast-Group MAC Address, 01:00:5E:00:00:64 */
Sn_DHAR[0:5] = {0x01, 0x00, Ox5E, 0x00, 0x00, Ox64};

/* set Multicast-Group IP Address, 224.0.0.100 */
Sn_DIPR[0:3] = {OxEQ, 0x00, 0x00, Ox64};

/* set Multicast-Group PORT Number, 3000(0x0BB8) */
Sn_DPORTR[0:1] = {Ox0B, 0xB8};

/* set UDP Multicast */
Sn_MR[MULTI] = “1’;
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/* set IGMP Version */
Sn_MR[MC] = “1’;  /* Sn_MR[MC] = ‘1’ : IGMPv1 , Sn_MR[MC] = ‘0’ : IGMPv2 */

/* set SOCKET option such as Unicast Block or Broadcast Block.
£HZ 3.2.23 Sn_MR2 (SOCKET n Mode register 2) */

// Sn_MR2[UNIB] = ‘1’;

// Sn_MR2[BRDB] = ‘1’;

/* set UDP Mode */
Sn_MR[3:0] = 4’b0010;

/* set Source PORT Number, 3000(0x0BB8) */
Sn_PORTR[0:1] = {0x0B, 0xB83;

/* set OPEN Command */
Sn_CR = OPEN;

/* check SOCKET for UDP Mode */
if(Sn_SR != SOCK_UDP) goto START;

O Send DATA? / Sending Process

A7 4.3.1TCP Server : Sending Process
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4.4.4 Other Functions

4.4.4.1 UDP MAC Send
SHX|Ql MAC FAE €1 e 4%, O =3X MAC 2 Sn_DHAR 2 H7E3t1 Sn_CR
X

[SEND_MAC] = ‘I’E %35t ARP 1M g10| UDP DATA £ H&T = UL
(Bt= 4.4.1 UDP Unicast : Send DATA?/Sending Process)

4.4.4.2 UDP SOCKET Options
Unicast UDP SOCKET n (Sn_MR[MULTI ] = ‘0’)2 7|2X 2 & Unicasting, Broadcasting Packet
42 X|SHX| 2, Sn_MR2[BRDB] =’1’ 2| &% Broadcasting Packet =4I5X| §t=C}.
Multicast UDP SOCKET n (Sn_MR[MULTI] = ‘1’)2 7|2X2=Z Unicasting, Broadcasting,
Multicasting Packet &A1 X|-&SHX[EF, Sn_MR2[UNIB] = ‘1’ QI A Unicasting Packet =
=AIBHA| 9Fo M, Sn_MR2[BRDB] = ‘1’ ¢| Z<2 Broadcasting Packet 2 45X 4=Cf.

UDP SOCKET Options 2 Sn_CR[OPEN] = ‘1’ O[O HHE =+ QUC}.

Sn_MR[MULTI] | Sn_MR2[BRDB] | Sn_MR2[UNIB] Unicast Multicast Broadcast
0 0 Don’t Care o
0 1 Don’t Care X X
1 0 0 o o o
1 0 1 X o o
1 1 0 o o X
1 1 1 X o X

4.4.4.3 Port Unreachable Block
MCHO| Open Z|X| %2 Port 2 UDP Packet 2 M&Y Z2, dUtdoz
=
=

Unreachable Packet 2 T &$tCt, O|= Port Scan &2Z9| C{&0| &, O]

O

estination Port
2XISH7| f|8H A

Port Unreachable Packet &2 Block & =+ RUC}.
MR2[UDPURB] = ‘0’Ql B2, &THLO|A Port Unreachable & Y2{ELCt
MR2[UDPURB] = ‘1’Ql AL, SO Port Unreachable & 2{FX| &=Lt
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4.5 IPRAW

IPRAW SOCKET n = Sn_PROTOR £ A7 E &%l Transport Layer 2| Protocol Number (&Z=
IANA_Protocol Numbers)E Z+ Internet Protocol(IPv4) Layer S41= X|&ISICH IPv6 O A9

Protocol O|Lt, TCP, UDP = X|&|X| Q=C}.

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 0]
IPv4 4 IPv4 encapsulation 0]
TCP 6 Transmission Control X
uDP 17 User Datagram X
IPv6 - Protocols over IPv6 X
others - Other Protocols o

AT 2, W5100S = Sn_PROTOR = ICMP 2 SOCKET n O] OPEN &S Z2, MIHEO| PING-
Request Of CHSt Auto PINGReply & T 0|2 X|RSHX| 420, PING-Request Packet 2 IPRAW
SOCKET n RX Buffer Block 2 2 &I},

Figure 10 2 IPRAW SOCKET n 2| SXSES T AISISHTY,

( OPEN j
Received DATA? Receiving
Process __]

e d DATRS YES Sending @ YES
Process

k4

Figure 10 IPRAW Operation Flow

O OPEN
SOCKET n 2 IPRAW Mode 2 A stC},
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{
START :

/* set Protocol Number */
Sn_PROTOR = protocol_num;

/* set IPRAW Mode */
Sn_MR[3:0] = ‘0011’;

/* set OPEN Command */
Sn_CR[OPEN] = ‘1’;
while(Sn_CR != 0x00); /* wait until OPEN Command is cleared*/

/* check SOCKET for IPRAW Mode */
if(Sn_SR != SOCK_IPRAW) goto START;

] Received DATA?
XX 4.3.1 TCP Server : Received DATA?

O Receiving Process

IPRAW = 3fL} O|Ato| 2MX|ZEE Data Packet 2 +AE £ Yo, Zt E2XX|9| LS
2|3l Data Packet 2 Figure 11 1} Z0| “PACKET INFO”2} 27H SOCKET n RX Buffer Block Ofl
XM EICt HOST & YFEA| Figure 11 tH2|2 Read $HCt SOCKET n RX Buffer 2| Free Size 2Lt
2 Figure 11 IPRAW Packet 2 Discard =ICt.

6 Byte

PACKET INFO IPRAW DATA

«———————specified DATA SIZE in PACKET INFO——————>|

Destination IP Address Data Size

e 4 Byte r—2 Byte—>) * Data Size is only the size of IPRAW DATA

Figure 11 Received Data in IPRAW Mode SOCKET RX Buffer Block

/* receive PACKINFO */

goto 4.3.1TCP Server : Receiving Process with get_size = 6;

/* extract Destination IP, Size in PACKET INFO*/
dest_ip[0:3] = destination_address[0:3];
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data_size = (destination_address[4] << 8) + destination_address[5];

/* read UDP DATA */

goto 4.3.1TCP Server : Receiving Process with get_size = data_size;

O Sending DATA? / Sending Process
S E DATA Size = SOCKET n TX Buffer Block Size & Z=1tgt &= 10, A™E Mss 2t 2

Data = MSS THR[(1480)2 Z T LtH+0 HESiCt,

—

/* set Destination IP Address, 192.168.0.11 */
Sn_DIPR[0:3] = {0xCO, 0xA8, 0x00, 0x0B};

/* for using SEND_MAC Command
£ 4.4.4.1 UDP MAC Send */
/* set Destination MAC Address, 11:22:33:AA:BB:CC
Sn_DHAR[0:5] = {Ox11, 0x22, 0x33, OxAA, 0xBB, 0xCC};
*/
goto 4.3.1TCP Server : Sending Process;

/* for using SEND_MAC Command
EZX 4.4.4.1UDP MAC Send */
/*
goto 4.3.1 TCP Server : Sending Process replaced Sn_CR[SEND] with
Sn_CR[SEND_MAC];
*/

1 Timeout?

X7 4.4.1 UDP Unicast : Timeout?
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4.6 MACRAW

MACRAW Mode = Ethernet MAC 2 O|2%t Data €412 XSdtH 2% SOCKET 0 Of| A{2F ALE
7bsSCt. Sn_MR[MF] A70f 2, Ethernet PHY Z =4lEl DEE Ethernet Packet =
$=4I5tHLE, Destination MAC Address 7F Broadcast, Multicast, Source(SHAR) MAC Q! &%
Mgt 2~ QIC}. Broadcast, Multicast Packet 2 IPv6 Packet 1t &7, Sn_MR2 A0 [zt
MeXMog £AE £ Qlr},

MACRAW SOCKET 0 2 0O|0| OPEN & CtZE SOCKET n O] £=4I35}= TCP, UDP, IP DATA Packet 2
= AMBHX| koLt ARP-Request 2F ICMP PING Request(IPRAW SOCKET n O] ICMP £ X 2|5}X|

= 420 Packet E2 $2I5t0, 0| Packet Off CHSF Auto-Reply Packet S T &$HC},

Figure 12 2 MACRAW SOCKET 0 9| SXSES T AS|SHC},

o)

Receiving
Process —|
Sending | YES
Process

)

Figure 12 MACRAW Operation Flow

( CLOSE \‘

O OPEN
SOCKET 0 2 MACRAW Mode 2 MM 3iCt,

{

START :
/* set MACRAW Mode */
SO_MR = ‘0100’;

/* MACRAW SOCKET Options */
/*

SO_MR[MR] = “17; // enable MAC Filter
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SO_MR2[MBBLK] = ‘1’;  // Broadcast Packet Block
SO_MR2[MMBLK] = ‘1’;  // Multicast Packet Block
SO_MR2[IPV6BLK] = “1’; // IPv6 Packet Block

*/

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

/* check SOCKET 0 is MACRAW Mode */
if(SO_SR != SOCK_MACRAW) SO_CR = CLOSE; goto START;

] Received DATA?
XX 4.3.1 TCP Server : Received DATA?

O Receiving Process

MACRAW £ 3Lt 0|49 EXMX|ZEE Data Packet 2 MY = Jon, Z SHX|9
T22 95 DATA Packet 2 Figure 13 1t Z0| “PACKET INFO”2} 2| SOCKET 0 RX Buffer
Block Off M ZHEIC HOST & BFEA| Figure 13 TH|2 Read SHCt

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 Format in MACRAW

/* receive PACKINFO */

goto 4.3.1TCP Server : Receiving Process with get_size = 2;

/* extract Size in PACKET INFO*/

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

/* read UDP Data */

goto 4.3.1TCP Server : Receiving Process with get_size = data_size;

O Sending DATA? / Sending Process
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F&E Data Size & SOCKET 0 TX Buffer Size & =12 4= 21, MSS £ECt 2 Data = MSS
%( 512)2 AT Lt+0of MESlOoF stCt, S 60Byte 2Lt 22 AP Zero Padding &0

(&Y= 4.3.1 TCP Server : Send DATA? /Sending Process)

O CLOSE
X7 4.4.1 UDP Unicast : CLOSE
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4.7 SOCKET-less Command (SLCR)

SLCR 2 SOCKET 20| ARP Request(SLCR[ARP] = “1°), PING Request(SLCR[PING] = ‘1’) Packet &
HES TCE 2 Request &0 Ciet SHO| @l= &% SLIR[TIMEOUT] = 1’ (&= 4.8.1
ARP & PING Retransmission)O| SfAistCt,

SLCR[ARP] 2 SCLCR[PING]2 SLIR[TIMEOUT] = “1’0| &|7L}, Command %2 2tZ(SLIR[ARP]
=1’ 2 SLIR[PING] = ‘1’) & W{ItX| SAl0f AT 5= QiCt.

Figure 14 = SOCKET-less Commands ©| SIS 28 LtEFHCE,

[ START j

Y

Configuration

Y
SOCKET-less
Command

MO

SUCCESS J

[ END ?J:‘.

Figure 14 SOCKET-less Command Operation Flow

4.7.1 ARP Request (SLCR[ARP] = ‘1’)

SLIPR 2 M= SXEX|Z ARP Request Packet & T &tCt,

SXX|Z2E ARP Reply & #4135t ZL(SLIR[ARP]= ‘1) SLPHAR 2 SXX| MAC TAE 20l
g 4 Qon, X 23+ Z2SLIR[TIMEOUT] = ‘1’ 0O ZhAistct,

(BrX 4.8.1 ARP & PING Retransmission)

O Configuration

SOCKET-less 2| Retransmission Time 2t ARP Interrupt Mask Bit, 2CHEO| [P Address & &7

oLt
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{
START :

/* set SOCKET-less Retransmission Time, 100ms(0x03E8) (ZH2l, 100us) */
SLRTR[0:1] = {Ox03, OXE8};

/* set SOCKET-less Retransmission Counter, 5 */
SLRCR = 0x05;

/* set Interrupt Mask Bit */
SLIMR[ARP] = “17; /1 ARP Interrupt Mask Bit
SLIMR[TIMEOUT] = “1’; // TIMEOUT Interrupt Mask Bit

/* set Destination IP Address, 192.168.0.100 */
SLPIPR[0:3] = {0xCO, 0xA8, 0x00, 0x643;

[1 SOCKET-less Command

ARP Command £ E3f ARP Request Packet & T& oLt

/* set ARP Command */
SLCR[ARP] = “1’;
while(SLCR != 0x00) ; /* Wait until ARP Command is completed*/

0 Response?
MO O 252 E ARP Reply Packet 2 =415} ARP Interrupt 7t /8 SHC}

/* check ARP Interrupt */
if(SLIR[ARP] == ‘1’) /* received ARP Reply Packet */
{
/* clear Interrupt */
SLIR[ARP] = “1’; goto SUCCESS;
}

else goto Timeout;
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A7 El Retransmission Time &9 MLHHOZLE ARP Reply Packet = 4IotX| ZotH
TIMEOUT Interrupt 7t 2 SHCT,

/* check TIMEOUT Interrupt */
if(SLIR[TIMEOUT] ==1)
{
/* clear Interrupt */
SLIR[TIMEOUT] = ‘1°;
goto END;
3

else goto Response;

0 SUCCESS
ARP Reply Packet 2 =I5t AL S| MAC Address &= SLPHAR O X% EICf.

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

4.7.2 PING Command (SLCR[PING] = ‘1’)

SLIPR 2 M= SXX|Z PING Request Packet & & ST,

SMX|22EH PING Reply € =48t Z2(SLIR[PING]= ‘1’) SLPHAR 2 FXX| MAC FAE
2oIst 4= YO, ARP Reply Lt PING Reply Packet & £=AISIX| 23t AL SLIR[TIMEOUT] =
‘1" O] EHUSIC}, (BHX 4.8.1 ARP & PING Retransmission)

Sn_PROTOR = ICMP Q! IPRAW SOCKET n O] OPEN &0 S Z2 PING Reply Packet 2 3l &
IPRAW SOCKET n 2| RX Buffer Block Off X & E| 11, SLIR[TIMEOUT] = ‘1’0| Zhdligt 4= RUCH

O Configuration

SOCKET-less 2| Retransmission Time 2} PING Interrupt Mask Bit, &CHEO| IP Address & &7
StCt,
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START :
/* set SOCKET-less Retransmission Time, 100ms(0x03E8)(ZH2(, 100us) */
SLRTR[0:1] ={ Ox03, OXE8};

/* set SOCKET-less Retransmission counter, 5 */
SLRCR = 0x05;

/* set Interrupt Mask Bit */
SLIMR[PING] = ‘1’; // PING Interrupt Mask Bit
SLIMR[TIMEOUT] = “1’; // TIMEOUT Interrupt Mask Bit

/* set Destination IP Address, 192.168.0.100 */
SLPIPR[0:3] = {0xCO, 0xA8, 0x00, 0x643;

/* set PING Sequence Number, 1000(0x03E8) */
PINGSEQR[0:1] = {0x03, OxE8};

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

[1 SOCKET-less Command

PING Command & 3l PING Request Packet & ™&$HCt,

/* set PING Command */
SLCR[PING] = “1’;
while(SLCR != 0x00) ; /* Wait until PING Command is completed*/

[l Response?
HIfH O ZEE PING Reply Packet 2 =4I5tH PING Interrupt 7t Z45HCt

/* check PING Interrupt */
if(SLIR[PING] == ‘1’) /* received PING Reply Packet */
{
/* clear Interrupt */
SLIR[PING] = “1’;
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3

goto SUCCESS;

else goto Timeout;

[ Timeout? / SUCCESS
& 4.7.1 ARP Request (SLCR[ARP] = “1°) Timeout? / SUCCCESS
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4.8 Retransmission
4.8.1 ARP & PING Retransmission

ARP & PING Retransmission 2 Sl Request Packet &0 CHgt ACHEfo] SEO| Qg &

o

i Packet Off CH$t Retransmission O ZHA4SHCE, O|Mf Retransmission 2 &CHEC| SE

—

o o
A W7EX| XY E RTR A|ZHOCt SHE Packet2 M&3st, X|HEl RCR H+E X160

3 o

HEot 42 Sl Packet O CHSH TIMEOUT O HAdotCt,

O -
Retransmission TIMEOUT A|ZH(ARPyo, PINGro)2 CHS It 2Lt

ARPTO, PINGTO = (TlMEOUTVAL x 0.1 mS) X (TlMEOUTCNT + 1)

TIMEOUTy,. = SLRTR or Sn_RTR

TIMEOUT Nt = SLRCR or Sn_RCR

Ex) TIMEOUTy,. = 2000(0x07D0), TIMEOUTcynr = 7(0x0007)
ARP1o= 2000 X 0.1ms X (7+1) = 1.6s

ARPro 2 SLCR[ARP]O|Lt Sn_CR[SEND], Sn_CR[CONNECT]Ol 2|8 £t4#35}04, SLIR[TIMEOUT]
O|L} Sn_IR[TIMEOUT]2 2 ZQIstLCt,
PINGo2 SLCR[PING]O| 2|dlf 2 435I, SLCR[TIMEOUT]S 2 =tQISHCL,

4.8.2 TCP Retransmission

TCP Retransmission 2 SYN, FIN, DATA Packet 52 M&MS [Iff ACigo| AC

TASHR| 2ot A LAMSICE O|If Retransmission 2 &FCH

XI’SEl RTR A[ZtOtCt S Packet 2 T™&st, X[JEl RCR S+E X106}

B2 Packet Off CHEH TIMEOUT Of EhAistey,
o

TCP Retransmission Timeout(TCPro)2 CH21 ZHCf.

=

M
TCPro = <Z (TIMEOUTy Ay, X 2V) + ((TIMEOUT¢nr — M) X TIMEOUTMAXVAL)> x 0.1ms
N=0

N : Retransmission Counter,0 < N <M

M : Minimum value of TIMEOUTya. x 2M*1 >65535 and 0 < M < TIMEOUTy
TIMEOUTy4. = SLRTR or Sn_RTR

TIMEOUTcnT = SLRCR or Sn_RCR

TIMEOUT waxvar: TIMEOUTy X 2M
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Ex) RTR = 2000(0x07D0), RCR = 7(0x0007)
TCPro = (0x07D0+0x0FA0+0x1F40+0x3E80+0x7D00+0xFA00+0xFAQ0+0xFAQ0) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((7 - 5) X 64000)) X 0.1ms
= 190000 X 0.1ms =19.0s

TCPro2 Sn_CR 2| CONNECT, SEND, DISCON Command O 2|l 243t Sn_IR[TIMEOUT]S 2

s}oIste,
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4.9 Others Functions

4.9.1 System Clock(SYS_CLK) Switching
SYS_CLK 2 25MHz Lt 100MHz 2 &% & = QUS, MR2[CLKSEL]O[L}, PHYCR1[RST],
PHYCR1[PWDN] 2| &°d0f 2|8 Switching ECt. Clock Switching O] H’dgt A2 SYS_CLK O]
ot st E WX CHZ|SHCt (BtX 7.4.1 Reset Timing)

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

4.9.2 Ethernet PHY Operation Mode Configuration

PHYCRO 2 &3l PHY Operation Mode(Speed, Duplex)E A7d3}11, Ethernet PHY HW Reset
Ol HMEE=Ct, MMEl PHY Operation Mode = PHYSR[5:3]2 Edf Zolg £ o
Ethernet PHY Link Up O|% Link &Ef FE &= PHYSR[2:0]2 &4l =lg = ULt
PHYCRO &7 O[T 0, PHYLCKR 2 Unlock $+C},

)

Ex) PHY Operation Mode &7
PHY_10FDX :
{
/* PHYCRO & PHYCR1 Unlock */
PHYLCKR = 0x53;

/* Set PHYCRO 10Mbps/Full-Duplex */

PHYCRO[DPX] = ‘0’; // 0 - FDX, 1 - HDX;

PHYCRO[SPD] = ‘1’ ; // 0 - 100Mbps, 1 - 10Mbps;
PHYCRO[AUTO] = “1’;  // 0 - Auto-negotiation, 1 - Manual;

/* PHY Reset Process */
PHYCR1[RST] = ‘1’;
Wait Tprst;  // refer to 7.4.1 Reset Timing

/* wait until PHY Link is up */
while(PHYSR[LINK] != ‘0);

/* read PHYSR */
If( (PHYSR[DPX] == ‘0’ ) & ( PHYSR[SPD] == ‘1’) & (PHYSR[AUTO] == ‘1’) ) SUCCESS;
else FAIL;
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/* PHYCRO & PHYCR1 Lock */

PHYLCKR = 0x00;  // for Lock, write any value

4.9.3 Ethernet PHY Parallel Detection

Link Partner 7} Auto-negotiation XISt 42 42, LHE Ethernet PHY £ Parallel
Detection 2 &dll Link & &/ d3tCt 10F/10H 2t 20| Duplex Mode 7t LX|SHXA| U&= HE2
Network ‘35 Aot @el & =+ QUCt.
Link Partner
oy Auto 10H 10F 100H 100F
it 100F - oH o 1 0OH |~ 100F
100F | 10H | 10H | 100H 100H
Manual S M| o toH| o 10F| o
10H f0H [ 10H - [10H .
Manual S M| o toH| o 10F | o
10F 10F | 10F | 10F .
Manual S 100H | . 100H | - 100F
100H 100H 100H | 100F
Manual S 100H | ) 100H S 100F
100F 100F o l100F | 100F

4.9.4 Ethernet PHY Auto MDIX

Ethernet PHY & Auto-negotiation(PHYCRO[AUTO] = ‘0’) &

Af

=13

710

Auto-MDIX & X| I35},

= oT
Symmetric Transformer(Figure 30 Transformer Type)S AHEStLC}.
Auto-negotiation(PHYCRO[AUTO] = ‘1’)& AtESHX| Y= ZF= Auto-MDIX & X|ASHX|

UO D2 Cross UTP cable & AE$HCt,

(&) Link &

UTP Cable =

% Node 7} O{= 3} Node Zt= Auto-MDIX & X|2&
C} A2 7hsSICt.

42, Straight 2 Cross

4.9.5 Ethernet PHY Power Down Mode

PHYCR1[PWDN] = ‘1° 2 M™% ZHL Ethernet PHY = Power Down Mode Z ZIQIsIH,
SYS_CLK 2 25MHz 2 HZAEICH
PHYCR1[PWDN] = , SYS_CLK 2

‘2 Md™E AL Ethernet PHY = Normal Mode 2 Xl Qlst1
(

MR2[CLKSEL] &80 et ZFEICt (BFX 3.1.19 MR2 (Mode Register 2))

Enter Power Down mode :
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{
/* PHYCRO & PHYCR1 Unlock */

PHYLCKR = 0x53;

/* Enable Power Down Mode */
PHYCR1[PWDN] = ‘1’;

/* PHYCRO & PHYCR1 Lock */
PHYLCKR = 0x00; // for Lock, write any value

/* wait until clock is stable switched */
Wait TPRST; // refer to 7.4.1 Reset Timing
3

Exit Power Down mode :

{
/* PHYCRO & PHYCR1 Unlock */
PHYLCKR = 0x53;

/* enable Power Down Mode */
PHYCR1[PWDN] = ‘0’;

/* PHYCRO & PHYCR1 Lock */
PHYLCKR = 0x00; // for Lock, write any value

/* wait until Clock is stable switched */

Wait TPRST; // refer to 7.4.1 Reset Timing

/* wait until Clock is switched 25 to 100MHz*/
Wait TLF; // refer to 7.4.1 Reset Timing

4.9.6 Ethernet PHY’s Registers Control
Ethernet PHY 2| Register 52 YIS Z MDC/MDIO(Management Data Clock / Input Output)
Interface € Sdll Access ZICH. W5100S & MDC/MDIO Controller € W&stD Q1 Ol

PHYDIVR, PHYRAR, PHYDOR, PHYDIR, PHYACR £ Control & == RUC}.

Ex) BMCR Write
{

PHYRAR = 0x00; // BMCR Address 0x00
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PHYDIR = 0x80; // BMCR[15] = ‘1’ , PHY SW Reset

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

Ex) BMSR Read
{

PHYRAR = 0x01; // BMSR Address 0x01

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

if( PHYDOR & 0x0004)

{
/1 LINK UP - BMSR[2] = ‘1’
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5 HOST Interface Mode
5.1 SPI Mode

MOD[3:0] = “0000” & &< SPIMode £ X|&3tH, HOST 2F W5100S = Figure 152t Z0| A4
ZICt.

W5100S = Figure 16 2t Zt0| SPI Mode 0 It Mode 3 TS X|R3IH, MOSI & SCLK 2| Rising
edge i #=%!(Sampling)=l 11, MISO = Falling edge & I &4l(Toggling)Z!C}.

MOSI 2} MISO = SCLK OtCF MSB Ol A LSB 77HX| =AMz &4l E C.

SPI MASTER SPISLAVE
MCU
(External Host) W5100S
SCS5n SC5n
SCLKE SCLE
MOSI MOSI
MISO MISO

Figure 15 SCSn controlled by Host

Sampling Toggling Toggling Sampling

1
SCLK / \ SCLK \ /

: : : |
MISO/MOSI ! X MISO/MOSI X I
1 | I I
1 I

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

Figure 16 SPl Mode 0 & Mode 3

5.1.1 SPI Frame

W5100S & HOST 7t &418t= SPI Frame(Figure 17 SPI Frame)Ofl 2|8lf | O{=ICt.  SPIFrame 2
Control Phase, Address Phase, Data Phase 2 TAE|11, SPI Frame T2 CSn £ | O30}
StCt,
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W5100 2= 1-Byte Data Read/Write Pt2 X|25t= EHH, W5100S = Sequential N-Bytes(N = 1,
2, 3, ...) Data Read/Write & X|$}C}.

ontrol Ph ddi Ph Data Ph,
N>=1

Bit 7|6|5]|4|3|2|1|0]15|14|13|12|11|10(%|e8)7|6|5|4f(3|2|1|o|7|6|(5]|4|3|2]|1]|0 7T|le|(5|4|3|2|1]|0

Control Byte 16 bits Offset Address Data: LB Data

Figure 17 SPI Frame

1 Control Phase

Control Phase = 8 Bits 2 14 &|11, Read/Write Access Type & &7 TICt,
HOST = Control Phase &4 2 SYS_CLK O|7H0j|, CSn 2 High 0| A| Low E Assert StCF,

Table 6 W5100 Mode SPI Command

Access Type Value
Write OxFO
Read OxOF

[ Address Phase
W5100S 2| Registers Block O|Lt, TX/RX Memory Block 2| 16bits Start Offset Address & &7

SHCE. Start Offset Address CH2 Data Access £ 2[8 X522 14 STt}

1 Data Phase
N-Bytes Data & Read/Write $tC}. Data Access & 2= St 2 SYS_CLK O|F 0| CSn& Low Of|Af
High 2 De-Assert $tC},
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5.1.2 SPI Write
Figure 18 = N-Bytes Data Write SPI Frame 2 £ O0{Z&LC},

SPI Fr.gme Start

1 « . . .
SCSn #——————————"5CSn should be remained low until SPI Frame Transmission done
'
1
ODE3' 0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
o
SCLK |
MODE 0

|
i
| OP Code(Write OxF0) 16 bits Offset Address 8 bits Data 1
I
I
i
I
|

o —(00BBAMAAEEA000ERRARAARERARERER
wo —{ o e Y e Y em

SPI Frame End

SCSn SCSn should be remained low until SPI Frame Transmission done:
32 33 34 35 36 37 38 39 8N+ 16 8N +24
SCLK

vos —(RRRRRRRREERRRRRRRRREERRRRRRER
wso —( ow \_ew f_ow Y e }i—

'
I
|
I
1
I
i
I
I
1
!

8 bits Data 2 8 bits Data n 1
i
|
1
1
i
|
I
'
1
!
I
'

Figure 18 W5100 Mode Write SPI Frame

5.1.3 SPI Read
Figure 19 = N-Bytes Data Read SPI Frame & = O{ &Lt

SPI Frgme Start
sCSn e————5CSn should be remained low until SPI Frame Transmission done

MODE 3 0 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

£1
SCLK

I
I
MODE 0!
| OP Code(Read OxOF) 16 bits Offset Address 8 bits Data :
|
I
i
I
I

mosi —{ofofefeXXekarakeke ke XeeeaRh ek
MISO % o0 ) oxo1 X 0x02 { owavawe ——

SPI Frame End

SCSp ———————————————SCsn should be remained low until SPI Frame Transmission done

32 33 34 35 36 37 38 3 8N+ 16 8N +24
SCLK

8 bits Data . 8 bits Data «

most —— (R RRRIIRRRRRRRRRRI KRR AR
MISO —( Data Value X Data Value X Data Value X Data Value )——

Figure 19 W5100 Mode Read SPI Frame
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5.2 Parallel Bus Mode

MOD[3:0] = “010X” ¥ &< Parallel Bus Mode £ X|&5tH, HOST 2F W5100S = Figure 20 It

Z0| AZECt

fcs fcs
JWR JWR
JRD JRD
MCU JINT JINT W51005
ADDR[1:0] ADDR[1:0]
DATA[7:0] DATA[7:0]

Figure 20 Direct & Indirect Mode Control by Host

Parallel Bus Mode = Table 7 2| Register & &3l W5100S 2| Common / SOCKET n Register /
TX/RX Memory Block & Access S}, N-Bytes Sequential Data Read/Write & X| & $tCt.

Table 7 Indirect Mode Address Value

ADDR[1:0] Symbol Description
00 MR Common Register 2| MR(Mode Register) Address
01 IDM_ARH AbQ| 8 bits Offset Address Register
10 IDM_ARL 52| 8 bits Offset Address Register
11 IDM_DR 8 Bits Data Register

5.2.1 Parallel Bus Data Write
Figure 21 2 N-Bytes Data Write & £ 0{ &L},

we NN\ NN
RDn

ADDR

[1:0] 1 X 2 X 3 X 3 X 3 X 3 )
DATA

[7:0] ——< ADDRH >< ADDRL X DATA X DATA X DATA X DATA

Figure 21 Parallel Bus N-Bytes Data Write
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5.2.2 Parallel Bus Data Read

Figure 22 2 N-Bytes Data Read & 2 O{&L}.
CSn /—
WRn /

‘?ID:'(:;? 1 X 2 X 3 X 3 X 3 X 3

AT T ST S S G

Figure 22 Indirect Mode Continuous Read Access
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6 Clock & Transformer Requirements

6.1  Quartz Crystal requirements.
Table 8 Quartz Crystal

Parameter Condition / Description Min Typ | Max Unit
Frequency(F) 25 MHz
Frequency Tolerance At 25°C -50 +50 | ppm
Frequency Stability 1 Year aging. -50 +50 | ppm
Load capacitance(C,) ESR=30 Q 8 pF
Feedback Resistor(R) External resistor 1™ Q
Startup time W5100S Reset 60 ms
Trans-conductance(g,,) 16.7 mA/V
gain margin (gaiNmargin) 8aiNmargin = 8m/ Smerit 6.99 dB

Co" : The Packaging Parasitic Shunt Capacitance.
C.V : Load Capacitance. eq) C. = (Cu1 X Ci2) / (Cu1 X Ci2) + Cs
Cu1, Ciz : External Capacitances of the circuit connected to the crystal (Typically, Ci1 = Ci2)

Cs: Stray Capacitance of printed circuit board and connections.

gmerit : Oscillator loop critical gain. eq) Smait = 4 x (ESR + Rext) x (2nF)? x (Co + C1)?
ESR™ : Maximal equivalent series resistance. eq) ESR = Rm X ( 1 + Co/Cy)?
Rext : Resistor for limiting the drive level(DL) of the crystal.

DL
RF? : Feedback resistor.

e (o, C., ESR and DL are provided by the crystal manufacturer.
e  The W5100S has no feedback resistor. Therefore, it must be inserted outside.

: The power dissipated in the crystal. Excess power can destroy the crystal.

*

Crystal 2|2& Of2fet 22 Aoz DHIELCE

{>O CLK _25M
XSCI  W5100S  |XSCO
RF RExt
XTAL Model ( -0+ )
w_/\/\/\/—{
Lm [ Rm Cm
HCO
Cu C
~ ~

Figure 23 Quartz Crystal Model

Table 9 Crystal Recommendation Characteristics

Parameter

Range

Frequency

25 MHz
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Frequency Tolerance (at 25°C) +30 ppm

Shunt Capacitance 7pF Max

Drive Level 500uW

Load Capacitance 12pF

Aging (at 25°C) +3ppm / year Max

6.2 Oscillator requirements.
Table 10 Oscillator Characteristics
Parameter Condition / Description Min Typ Max Unit
Frequency 25 MHz
Frequency Tolerance At 25°C -50 +50 ppm
Frequency Stability 1 Year aging. 25°C -50 +50 ppm
Clock duty 50% of waveform 45 50 55 %
Input high voltage 0.97 \'
Input low voltage 0.13 \'
Rise/Fall Time 10% to 90% of waveform 8ns
Start up Time 10ms
Operating volatage 1.08V | 1.2V | 1.32V
Aging (at 25°C) +3 / year Max ppm
6.3 Transformer Characteristics
Table 11 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+ S TXs  TD+ 3l ] TX+
TCT ——- " fL_—%I ||$~cm TCT " ﬁ
TD- ol TX- TD- TX-
11 11 CMT
RD+ S11¢ RX+ RD+ S1I[s RX+
L—L'AJ 'HE CMT RCT i”: L‘é“J
RD- r"]-’ 3llE RX- RD- : :—’\—FW‘I—RX-
RCT Ll = T

Asymmetric Transformer

Figure 24 Transformer Type

Symmetric Transformer

W5100S Datasheet Version1.2.6
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7  Electrical Specification

7.1 Absolute Maximum ratings
Table 12 Absolute Maximum ratings
Symbol Parameter Rating Unit
Voo DC Supply voltage -0.5t0 4.6 \'
ViN DC input voltage -0.5t0 4.6 \"
Vour DC output voltage -0.5to 3.63 \"
Iin DC input current 20 mA
Top Operating temperature -40 to +85 °C
Tamax Maximum junction temperature 125 °C
Tst6 Storage temperature -65 to +150 °C

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

damage.
7.2 Absolute Maximum ratings (Electrical Sensitivity)
Table 13 Electro Static Discharge (ESD)
Symbol Parameter Test Condition Class Maximum Unit
value(1)
Electrostatic discharge | TA=+25°C
Vesp HBM voltage (human body conforming to MIL-STD 2 2000 \
model) 883F Method 3015.7
Electrostatic discharge | TA=+25°C
Vesp MM voltage (man machine conforming to JEDEC B 200 \"
model) EIA/JESD22 A115-A
Electrostatic discharge | TA=+25 °C
Vesp CDM voltage (charge device conforming to JEDEC [ 500 \'
model) JESD22 C101-C
Table 14 Latch up Test
Test Condition Class Maximum value Unit
TA = +25 °C conforming to JESD78 Current > £100 mA
Voltage > 1.5*Vpp \'%
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7.3  DC Characteristics

Table 15 DC Characteristics
(Test Condition: Ta = -40 to 85°C)

Symbol Parameter Test Condition Min Typ Max Unit
Vop Supply voltage Apply VDD, AVDD 2.97 3.3 3.63 \'
High level input
Viu 2.0 \"
voltage
Low level input
ViL 0.8 \"
voltage
Schmitt trig Low to
All inputs except Analog
V1. High Threshold 0.8 1.1 Vv
PINs
point
Schmitt trig High to | All inputs except Analo
V. g P P s 1.6 2.0 \'
Low Threshold point | PINs
Junction
T, -40 25 125 °C
temperature
Input Leakage
I +1 +10 pA
Current
Rpy Pull-up Resistor 40 75 190 Kohm
RSVD(Pin 23, Pin 38 ~
Rep Pull-down Resistor 30 75 190 Kohm
Pin 42)
Low level output IOL = 2.0mA ~ 8.0mA
VoL 0.4 \
voltage All outputs except XSCO
High level output IOH = = 2.0mA ~ 8.0mA,
A\ 2.4 \"
voltage All outputs except XSCO
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7.4  AC Characteristics
7.4.1 Reset Timing

i Reset i Normal i Low frequency E Normal
i state | state ! state | state
il TRrst .E i E&’i ET E
RSTn \ / | . N
i E Tsta i i i i i
Internal | ' b Do
Reset | /.’ 1 Terst N
Clock Switch® E E ( E \ E
100Mhz Clock 25Mhz Clock 100Mhz Clock
Figure 25 Reset Timing
Table 16 Reset Table
Symbol Description Min Typ Max
Trst Reset Time 210 ns 330 ns 560 ns
Tsta Stable Time - 60.3 ms
T Fast to Low Time by MR2[CLKSEL] 100 ns -
Fast to Low Time by PHYCR1[Reset] or
TF| 300 ns
PHYCR1[PWDN]
TersT PHY Auto Reset Time 0.6 ms -
TersT PHY Power Down Time 200 us
TersT Clock Switch Time 200 ns
T Low to Fast Time by MR2[CLKSEL] 100 ns -
Low to Fast Time by PHYCR1[Reset] or
Tir 100 ns
PHYCR1[PWDN]

*COMMENT: PHY Power-down Mode has Tr and Tir (In PHY Power-down Mode, SYS_CLK switches to Low

Clock. After Tr, User can be disable PHY Power-down Mode.)

*CAUTION: User must not set PHY Auto Reset and PHY Power-down Mode at the same time
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7.4.2 BUS ACCESS TIMING

7.4.2.1

CcSn

RDn

Address[1:0]

READ TIMING
. 1] . TGQ
v Ter o ' Tac !
H T :!—b‘

— N

S et

!

E Toaras VA .
| 4 :)—
: - ’

Data[7:0]
Figure 26 Bus Read Timing
Table 17 BUS Read Timing
Symbol Description Min Max
T ADDRs Address Setup Time SYS_CLK
Ter CSn Low to RDn Low Time 0ns
Tes CSn Low Time 4 SYS_CLK
Tre RDn High to CSn High Time 0ns
Tesn CSn Next Assert Time 3 SYS_CLK
Tro RDn Low Time 4 SYS_CLK
Tron RDn Next Assert Time 3 SYS_CLK
Toatas DATA Setup Time 3 SYS_CLK+5ns
7.4.2.2 WRITE TIMING
T
T ow | Twe ¥
\N—V: Tes :!—v
CSn K - T )
WRn :

Address[1:0]

Data[7:0]

-
L
L

) Toatan > <

Figure 27 BUS Write Timing
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Table 18 BUS Write timing

Symbol Description Min Max
T ADDRs Address Setup Time SYS_CLK
Tew CSn Low to WRn Low Time 0ns
Tes CSn Low Time 4 SYS_CLK
Twc WRn High to CSn High Time Ons
Tesn CSn Next Assert Time 3 SYS_CLK
Twr WRn Low Time 4 SYS_CLK
Twrn WRn Next Assert Time 3 SYS_CLK
ToaTAs DATA Setup Time 2 SYS_CLK

7.4.3 SPI ACCESS TIMING

7.4.3.1

! Tess )

CSn { )
* T

SPI READ TIMING

|
| ! l
| |

! 105 5 TOH | Tou !

Mosi X c7 X c6

|
1
|
|

I TDI

Miso —LKMSBH X LsB )—(MSB)—( K LsB

X X XXX i
: A<

Figure 28 SPI Read Timing

Table 19 SPI Read Timing

Symbol Description Min Max Units
Fsck SCLK Clock Frequency 70/33.3" MHz
Tess SCSn Setup Time 3 SYS_CLK ns
Tesn SCSn Next Time 2 SYS_CLK ns
Tos Data In Setup Time 3 ns
Ton Data In Hold Time 3 ns
Toi Data Invalid Time 7 ns
Tror? 1%t Data Ready Time 6 SYS_CLK + 30 ns
Tor3 Data Ready Time 3 SYS_CLK ns

' Theoretical Guaranteed Speed

Even though theoretical design speed is 70MHz, the signal in the high speed may be distorted because of the circuit

crosstalk and the length of the signal line. The typical speed of the SCLK is 33.3 MHz which was tested and

measured with the stable waveform.
2 1%t Data Ready Time

15t Data phase in each SPI read process has Tror (Data ready time). Tror includes Tor (Data Ready Time).

3 Data Ready Time

Tor (Data Ready Time) must be respected for the validity of the next Byte Data.
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7.4.3.2 SPI WRITE TIMNIG

Tesy 'E

_\: Tess  Tesn g
Csn ) ',_\_

:\'ﬁmmmmmmg
wost X e XCe W e X X X e X X (= X

iE*

TR ¢ Y S T D D (D G T S

Figure 29 SPI Write Timing

Table 20 SPI Write Timing

Symbol Description Min Max Units
Fsck SCLK Clock Frequency 70/33.3 MHz
Tess SCSn Setup Time 3 SYS_CLK ns
Tesn SCSn Next Time 2 SYS_CLK ns
Tos Data In Setup Time 3 ns
Ton Data In Hold Time 3 ns
Toi Data Invalid Time 7 ns

7.4.4 Transformer Characteristics

Table 21 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+ o{Ts TX+ TD+ 3| LMJ TX+
TeT ——" Lé*J ||$CMT TCT =5
TD- 1 e  —ea L
1:1 1:1 CMT
RD+ LMJ 21 RX+ RD+ 11T LMJ RX+
i [ CMT RCT 3[¢ 22
RD- IVWL‘ Hb RX- RD- il ﬂ RX-
P —— 1:1 11 CNT
Asymmetric Transformer Symmetric Transformer
Figure 30 Transformer Type
7.4.5 MDIX

W5100S = Auto-Negotiation Mode & [f, Auto-MDIX & X[ SIC},
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7.5 POWER DISSIPATION

Table 22 Power Dissipation

(Test Condition: VDD=3.3V, AVDD=3.3V, Ta = 25°C)

Condition Min Typ Max Unit
100M Link 93 110 mA
10M Link 93 210 mA
100M Unlink(& %) 40 170 mA
10M Unlink(& %) 25 150 mA
Un-Link

43 170 mA
(Auto-negotiation mode)(& %)
Power Down mode 10 20 mA
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8.

IR

12

8 Package Information
1 LQFP48

D

D1

13

pﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
O

£

I

N 7
JAAARIRIRIRIRIRIRIR

GAGE
SEATING

Table 23 LQFP48 VARIATIONS (ALL DEMINSIONS SHOWN IN MM)

I

C\!

(@]
PLANE "
PLANE

1N
L
L7

SYMBOL MIN NOM MAX
A 1.60
A1 0.05 0.15
A2 1.35 1.40 1.45
b 0.17 0.22 0.27
c 0.09 0.20
D 9.00 BSC
D1 7.00 BSC
E 9.00 BSC
E1 7.00 BSC
e 0.50 BSC
L 0.45 0.60 0.75
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L1 1.00 REF
6 0° 3.5° 7°
NOTES:
1. JEDEC OUTLINE:
MS-026 BBC

MS-026 BBC-HD (THERMALLY ENHANCED VARIATIONS ONLY)

2. DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING LINE COINCIDENT WITH
WHERE THE LEAD EXITS THE BODY

3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
mm PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE MOLD MISMATCH AND ARE DETERMINED AT

DATUM PLANE H.

4. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION.

8.2 QFN48
! D2 £0.35X45"
@ ‘ } | i
Juuuuuiuuuuul
[ 36 —t
‘ ) ‘ e
| ) ! -
T T T - = | =
\ Bt
| ) : [an
‘ ) ‘ d
1 D | C
| ) | e
| 25 ) | Tz
0 Qﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂg
L K

I>
[—]o.08 max.[C]

!

SEATING PLANE

ey
A4

|

Table 24 QFN48 VARIATIONS (ALL DEMINSIONS SHOWN IN MM)

SYMBOL MIN NOM MAX
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.203 REF
b 0.20 0.25 0.30
D 7.00 BSC
E 7.00 BSC
e 0.50 BSC
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D2 5.25 5.30 5.35

E2 5.25 5.30 5.35

L 0.35 0.40 0.45

K 0.20 -- -
LEAD FINISH Pure Tin PPF X
JEDEC CODE N/A

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS

2. DEMENSION B APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.15mm AND
0.30mm FROM THE TERMINAL TIP. IF THE TERMINAL HAS THE OPTIONAL RADIUS ON THE OTHER
END OF THE TERMINAL, THE DIMENSION b SHOULD NOT BE MEASURED IN THAT RADIUS AREA.

3. BILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE

TERMINALS.
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9 Document Revision History

Version

Date

Descriptions

Ver. 1.0.0 1APR2018 Initial Release
Ver. 1.0.1 2ARP2018 1. QE} 8l 2L &3 3
Ver. 1.0 SARP2O18 Retry -> Retransmission (in 3.7.33SLRTR (SOCKET-less
Retransmission Time Register)
1. RST &% (Active Low -> High) (3.1.31 PHYCR1 (PHY Control
Register 1))
2. RST 22 A|, PHYSR1[ACT]=‘1"2 &dfl =9l (3.1.31 PHYCR1
(PHY Control Register 1))
3. WOL(Wake On LAN) H|E 227} (3.1.31 PHYCR1 (PHY Control
Register 1))
4, RCR H% % Sn_RCRO| CHPH A FJ+ (3.1.10 RCR
(Retransmission Count Register))
5. PHYSR1 2| X|AEf 37} (3.1.24 PHYSR1 (PHY Status Register
1)
Ver. 1.1.0 5SEP2018 6. UDP DATA Size 7| #Z (0 to 1420 -> DATA Size in Packet Info)
(Figure 9)
7. IPRAW DATA Size E7| HZ(0 to 1420 -> DATA Size in Packet
Info) (Figure 11)
8. NETLCKRO|A Lock(0x3A -> 0xC5), Unlock(0xC5 -> 0x3A) 2t ==
g (3.1.42 NETLCKR (Network Lock Register))
9. INTPTMR ZX|AE EtY HZA (RW -> R=W) (3.1.6 INTPTMR
(Interrupt Pending Time Register))
10. RSTn2| Reset Timing &E & (50ns -> 560ns) (1.1 PIN
Description)
11. 1 9o 2F 8l g3 3
Ver. 1.2.0 13NOV2018 1. BUS access timing ® & (in 7.4.2 BUS ACCESS TIMING )
TwRrn, TROn =7}
Ver. 1.2.1 1 ANOV2018 1. BUS access timing ®& (in 7.4.2 BUS ACCESS TIMING)
Burst ModeZ HZ
Ver. 1.2.2 23N0OV2018 1. SN_MSS reset value, RW ®Z& (in 3.2.9 Sn_MSS (SOCKET n

108 / 110

W5100S Datasheet Versionl.2.8



@}Znet

Maximum Segment Size Register))
2. Modified Load capacitance value(12p -> 8p) (in 6.1 Quartz Crystal

requirements.)

Ver. 1.2.3 7JAN2019 1. Modified DC Characteristics (in 7.3 DC Characteristics)

1. Modified Trans-conductance(g,)(8.43 -> 16.7) (in 6.1 Quartz
Crystal requirements.

2. Modified pin name of SPI/BUS Timing figure (in 7.4.2 BUS ACCESS
TIMING , 7.4.3 7.4.35PI ACCESS TIMING )

3. Edit typo

Ver. 1.2.4 7MAR2019
PHYCRO[RST] -> PHYCR1[RST]
Modify PHYCR1[RST] value
(in 4.9.1 System Clock(SYS_CLK) Switching)
4. Modified Power Dissipation (in 7.5 POWER DISSIPATION)
1. Added Maximum junction temperature (in 7.1 Absolute Maximum
Ver. 1.2.5 15MAY2019
ratings)
1. Modified register description (3.1.41 CLKLCKR (Clock Lock
Ver. 1.2.6 21FEB2022 Register), 3.1.42 NETLCKR (Network Lock Register), 3.1.43
PHYLCKR (PHY Lock Register))
1. Corrected RCR reset value ‘0x08 -> 0x07’ (in 3.1.10 RCR
Ver. 1.2.7 17MAY2022 (Retransmission Count Register)) and related examples (4.8.1 ARP &
PING Retransmission, 4.8.2 TCP Retransmission)
1. Added 1% Data Ready Time and corrected Data Ready Time in SPI
Read Timing (7.4.3.1SPI READ TIMING)
Ver. 1.2.8 16MAY2023

2. Corrected Max SPI SCLK Clock Frequency on typical performance
(7.4.3.1SPI READ TIMING) (7.4.2.2WRITE TIMING)
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