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Features

- Support Hardwired TCP/IP Protocols
: TCP, UDP, IPv6, IPv4, ICMPv6, ICMPv4, IGMP, MLDv1, ARP, PPPoE
- Support IPv4/1Pv6 Dual Stack
- Support 8 independent SOCKETs simultaneously with 32KB Memory
- Support SOCKET-less Command
: ARP, ICMPv6 (ARP, DAD, NA, RS) Command for IPv6 Auto-configuration & Network
Monitoring (PING, PING6)
- Support Ethernet PHY Power Down Mode & System 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 32Kbytes Memory for TX/ RX Buffers
- 10BaseT/ 10BaseTe / 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 & Jumbo packet
- 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)
- W5100S PIN-to-PIN Compatible

Target Applications

W6100 2 Ct21t 22 Embedded application 0 & $HsICt,

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

- Serial-to-Ethernet: Access Controls, LED displays, Wireless AP relays, etc.
- Parallel-to-Ethernet: POS / Mini Printers, Copiers

- USB-to-Ethernet: Storage Devices, Network Printers

- GPIO-to-Ethernet: Home Network Sensors

- Security Systems: DVRs, Network Cameras, Kiosks

- Factory, Building, Home Automations

- Medical Monitoring Equipment

- Embedded Servers

- Internet of Thing (IoT) Devices

- loT Cloud Devices
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1 PIN Description

36 | ]3v3D
35 || WRn

34 [ |RDn

33 || miso
32 [ ]Mmosl
31 [__]ivap
30 [ |scLk
29 [ Jcsn

28 || mMoD3
27 [ ]moD2

26 || MoD1

25 | 1mopo

DATO[ | 37 24 [__]3v3D
paTi | 38 23 [ ] GND
pAT2 [ | 39 22 |1 1vap
pAT3 [ | 40 21 [_] coln
paTa_| ;1 IZH et 20 [ ] ACTn
pATs [ | 42 19 [__] DPXn
DAT6 | 43 W6 100 18 [ ] sPDn
pAT7 | 44 17 [ LNKn
wvap | 45 16 [ ] GNDA
GND[__| 46 LOT Number 15 [__] 3v3A
INTn | 47 Weekly Code 14 [ ] 1v20
RSTn [__| 48@ 13 [__]1vap
@ N @ % ;o ~ o o 2 39
IR IRERERERERERERIE
&2
Figure 2 W6100 Pin Layout
Table 1 Pin Type Notation

Type Description

| Input

0 Output

M Alternate (Multi-function) Signal

u Internal pulled-up 75KQ resistor

D Internal pulled-down 75KQ) resistor

A Analog

P Power & Ground
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1.1  PIN Description
Table 2 PIN Description
P;N Symbol | Type | Description
1 GNDA AP | Analog Ground
2 TXON Ao | Differential Transmitted Signal Pair
Data £ MDI Mode Of|AM TXOP/TXON #tz M= Mg Sl
3 TOP A0 ooz masc,
Analog 1.2V Power
VAR Lo wY anmRE 23wED
5 RXIN Al | Differential Received Signal Pair
Data £ MDI ZEO0|A RXIP/RXON %t&s = dg S
¢ P A oicjojzse st
7 GNDA AP | Analog Ground
8 3V3A AP | Analog 3.3V Power
Off-chip Bias Resistor
9 |RSET BG | A0 | 2% 12.3KQ, 2%t 1% MES S3i Analog Ground 2 HIEA|
HAZSOF BhLY,
10 GND AP | Digital Ground
11 XSCO AO | 25MHz Clock
25MHz Crystal Oscillator(XTAL)Lt Oscillator(OSC)2 ™ ZSHC},
W6100 = 2|% 25MHz 2| Clock & 25MHz(Low Frequency mode)Lt
1 4H{=2l 100MHz(Normal mode)Z2 H2tst1 O|& LHE
12 YSC| Al Operation Clock(SYS_CLK) 22 ARETICY,
* CAUTION OSC & A8 Z2 25MHz@1.2Vv § At8stH xscl gt
AZASID XSCO = BFEA| Floating A|7{0FStCt,
2X) Clock Selection Guide, same as W51005
Digital 1.2V Power
13| vab Pl iv2o mer 2xz2E 2gwer
Internal Regulator 1.2V Power Output
W6100 2 I3+ LI Regulator 2| 1.2V Power Output 22 Max
150mA E X|JotH, HIEA| 28 Qt¥3} Capacitor 3.3uF & &
14| W20 PO We1002/ 1v2D o 1v2A =2 ZaBICH.
1V20 = Ferrite Bead & AME%0{, 1v2D 2t 1V2A =2| 5I(
SaetCt.

W6100 - Hardwired Dual TCP/IP Stack Controller 13/140
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* cAUTION O] Power = W6100 & st HSZ CtE Device 2

Power 2 AI&E = QiC}.

15

3V3A

AP

Analog 3.3V Power

16

GNDA

AP

Analog Ground

17

LNKn

ou

Link Status LED
SPI, Parallel Bus Mode Q! Z2, R=3|ICt.

Low : Link up
High : Link down

18

SPDn

ou

Link Speed LED
SPI, Parallel Bus Mode Q! 4

Jo
40
fot
of
i

Low : 100Mbps
High : 10Mbps

19

DPXn

ou

Link Duplex LED

SPI, Parallel Bus Mode Q! &

o
0
ot
o
_IT|_

Low : Full-Duplex
High : Half-Duplex

20

ACTn

ou

Link Activity LED
SPI, Parallel Bus Mode Q! AL, S=ZS}IC}.

No Flash : Link up state without TX/RX
Flash : Link up state with TX/RX data
High : Link-down state

21

COLn

ou

Link Collision Detect LED
SPI, Parallel Bus Mode 9! A2,

o
L=}
DATA &4 Al S5& #R|et 82 o=t

Low : Collision Detected
High : No Collision

22

1V2D

Digital 1.2V Power
1V20 28 EH 35 #=Ch

23

GND

Digital Ground

24

3v3D

Digital 3.3V power

25

MOD[0]

26

MOD[1]

27

MODI[2]

W6100 Mode Selection
MOD[3:0]0 2t ofefjet Z0| MENBHTE,

“000X” : SPI Mode

W6100 - Hardwired Dual TCP/IP Stack Controller
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“010X” : Parallel Bus Mode
28 | MOD[3] ID | Others : Reserved

W6100 Chip Select

29 Csn U Low : Select
High : No Select
SPI Clock
30 | SCLK ID | SPI Mode @1 B2, SPIClock & 3L},

Parallel Bus Mode @I Z&2, GND 2t AZASIAHL} Floating $HCt.

Digital 1.2V Power

V2P o e Zawer

SPI Master Output Slave Input / Address 0

32 | MOSE 1 | MOSI : SPImode @ #2, SPI Data £ HOST 22 =4I
/ADDRO
ADDRO : Parallel Bus Mode 2! Z2, Address 0 = U=

SPI Master Input Slave Output / Address 1

MISO . o] O = EON|
33 [OPM | MISO : SPImode 2! &, SPI Data = HOST = &+!
/ADDR1

T

ADDRT1 : Parallel Bus Mode Q| Z2, Address 1 2 &=

Read Strobe

34 RDN [u | Parallel Bus Mode ¥ &%, Read Operation = ZZICt.

SPI Mode & A< 3Vv3D 2t HZASIHL} Floating $HCF.

Write Strobe

35 WR U o
: Parallel Mode & Z %, Write Operation = Y ZIC}.

36 3v3D P Digital 3.3V Power

37 DATO IOU | 8 Bits Data Bus
38 DAT1 [o]l]

Parallel Bus Mode & Z2, HOST 2| Data & Y=H3}AHLY,

39 | DAT2 | 10U =
W6100 S22 H Data & ¢ Et=C}.

40 DAT3 [0]V)

41 DAT4 10U | sp| Mode @1 Z2, Floating 3+C}.
42 | DATS | 10U

43 DAT6 [0]V]

44 DAT7 [0]V)

45 1V2D P Digital 1.2V Power

46 GND P Digital Ground

W6100 - Hardwired Dual TCP/IP Stack Controller 15/140
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Interrupt
W6100 2| Ethernet 4 X 2|A| Event 7t &gt A2, HOST oAl

el

47 INTn OP | Low : Interrupt Occurred
High : No Interrupt
2/=) SYCR1 S/ IEN(Interrupt Enable), INTPTMR(Interrupt Pending Time
Register), IR(Interrupt Register), SIR(SOCKET Interrupt Register),
SLIR(SOCKET-less Interrupt Register)
Reset
W6100 & Z7|2 StCE RSTn A= HFEA| 1.0us Ol Low £
S X|lOoF $HCt W6100 &= RSTn A =74 QI7tEl = 60.3ms O|=0f
HHS| X7|3t7h ElC

48 RSTn IP

A=) 8.4.1 Reset Timing

Low : W6100 & =7|3} A|ZICt,
%

High : W6100 & 4 &% A[ZICH

o =
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Memory Map

, 16bist Offset Address Physical
Block Select Bits Blocks valid HEI‘IEE 16KB RX MEI‘I’IOW
OFFFF 3FFF
11111 {0dF) | Socket 7 RXMemory QIE2C Socket 7
/Gx RX Buffer (2ZKB)
11110 {Ox1E) Socket 7TX Memory o\ ey
v EaY Socket B
11101 (Ox1E) |Socket7Register |\ [ | oc000| T Buffer (2KB)
11100 (0%1C) | Reserved So:fket 5
\ %2500 RX Buffer (2ZKB)
11011 (Ox1B) Socket & R¥X Memory Socket 4
Socket 7 RX Buffer
) RX Buffer (2ZKB)
11010 (0x14) | socker 6 TX Memory (a0
Socket 3
11001 (Ox1S i
[ I | Socket & Register 1800 R¥ Buffer (2KB)
11000 {[);(13] E 0 R a SDEkEt z
. 1000 R¥ Buffer (2KB)
10111 (017} | Socket 5 RXMemory QST GOFFF 1 oocket 1
10110 (0x16) | Socket 5 TX Memary axoaop| FX Buffer (2KB)
. Socket O
10101 (0x15) | Socket 5 Register R¥ Buffer (2KB)
0000
10100 (0x14) Reserved
10011 (O0x13) Socket 4 R¥ Memory
) Physical
10010 (012
[ ) | Socket 4 TX Memory 16KB TX Memory
10001 (0x11) Socket 4 Register e 3FFF
OREFEE Socket 7
01000 (0x10) | Resarved
=any o TX Buffer [2KB)
01111 (0MOF) | Socket 3 R¥XM emory [ e S0 Socket 6
! TX Buffer [2KB)
01110 (OxDE [
(O%OE) | Socket 3 TX Memary { [HHHHHEE 2300 Sacket 5
01101 (0w0D) | Socket 3 Register { T¥ Buffer (2KB)
‘ / Socket 4
01100 (0w0C) | Reserved T¥ Buffer (2KB)
| Socket 1 TXBuffer | geaqac
01011 (0x0B) | Socket 2 RXMemory Socket 3
. ."I TX Buffer (2KB)
01010 (0x0A) | Socket 2 TX Memory I k
................................ mlm SDE Et 2
01001 (0xD9) | Socket 2 Register GOFFF TX Buffer (2KB)
. Socket 1
01000 (Ox0B) == = [ I L P
o7 FF TX Buffer (2ZKB)
00111 (0x07) | Socket 1 RXM
oc| emory p— o ,Zoiketl‘;(ﬂ]
( ufer
00110 (0x06) | Socket 1 TX Memory
00101 (0x05] | Socket 1 Register
E OxFFFF
00100 (Onx0d) Reserved Reserved
/ 3%
00011 (0x03) | Socket 0 RXMemory Socket 0 Register
_ 4 00000
00010 (0x02) | Socket O TX Memory
OxFFFF
00001 ( 5 Reserved
[OxD1) Socket O Register 00034
00038
00000 (0x00) | Common Register Common Register
060000
Figure 3 W6100 Memory Map
W6100 - Hardwired Dual TCP/IP Stack Controller 17/140
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Figure 3 Ol A, W6100 & Ct21t Z2 Block 22 T/ EICH.
1 x Common Register Block, 7 x Reserved Block
8 x SOCKET n Register Block
8 x SOCKET n TX Buffer Block
8 x SOCKET n RX Buffer Block

Ol Block 2 5 bits 2| Block Select Bits 2 =%/, Zt Block Li2| FAS=E Byte

CE2| 9| 16bits Offset Address 2 Access =ICt.

8 72| SOCKET nTX buffer Block 2 16KB TXMemory H LHO|A 7| 2kBW ZtZ} SHEHE|H,
Sn_TX_BSR(4.2.23)2 53l 0,1,2,4,8 == 16kB 7|2 MEHE 4 QUCt = SOCKET

n TX Buffer Block 2| £80| 16KB & X 1}5IX| LT =2 FOo|siC},

8 7§2| SOCKET n RX buffer Block 2 16KB RX Memory &< LHOIA %7| 2KB4 Z+Zh StEte|,
AL
T

Sn_RX_BSR(4.2.27)2 &3l 0, 1, 2, 4, 8, == 16kB A7|2 MAEHE

SOCKET n RX Buffer Block 2| £%t0| 16KB & E1}SIX| AT E FO|PIC},
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3 W6100 Registers

3.1  Common Register

Offset Register Type' | Reset
0x0000 | CIDRO (Chip Identification Register) RO 0x61
0x0001 | CIDR1 RO 0x00
0x0002 | VERO (Chip Version Register) RO 0x46
0x0003 | VER1 RO 0x61
0x2000 | SYSR (System Status Register) RO OxEU
0x2004 | SYCRO (System Config Register 0) WO 0x80
0x2005 | SYCR1 R=W 0x80
0x2016 | TCNTRO (Tick Counter Register) RO 0x00
0x2017 | TCNTRT RO 0x00
0x2020 | TCNTCLR (TCNTR Clear Register) WO 0x00
0x2100 | IR (Interrupt Register) RO 0x00
0x2101 | SIR (SOCKET Interrupt Register) RO 0x00
0x2102 | SLIR (SOCKET-less Interrupt Register) RO 0x00
0x2104 | IMR (Interrupt Mask Register) R=W 0x00
0x2108 | IRCLR (IR Clear Register) WO 0x00
0x2114 | SIMR (SOCKET Interrupt Mask Register) R=W 0x00
0x2124 | SLIMR (SOCKET-less Interrupt Mask Register) R=W 0x00
0x2128 | SLIRCLR (SLIR Clear Register) WO 0x00
0x212C | SLPSR (SOCKET-less Prefer Source IPvé Address Register) R=W 0x00
0x2130 | SLCR (SOCKET-less Command Register) RW,AC | 0x00
0x3000 | PHYSR (PHY Status Register) RO 0x00
0x3008 | PHYRAR (PHY Register Address Register) R=W 0x00
0x300C | PHYDIRO (PHY Data Input Register) R=W 0x00
0x300D | PHYDIR1 R=W 0x00
0x3010 | PHYDORO (PHY Data Output Register) RO 0x00
0x3011 | PHYDOR1 RO 0x00
0x3014 | PHYACR (PHY Access Control Register) RW,AC | 0x00
0x3018 | PHYDIVR (PHY Division Register) R=W 0x01
0x301C | PHYCRO (PHY Control Register 0) WO 0x00

1 Z#X) 4 Register Descriptions
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0x301D | PHYCR1 R=W 0x40
0x4000 | NET4MR (Network IPv4 Mode Register) R=W 0x00
0x4004 | NET6MR (Network IPv6 Mode Register) R=W 0x00
0x4008 | NETMR (Network Mode Register) R=W 0x00
0x4009 | NETMR2 (Network Mode Register 2) R=W 0x00
0x4100 | PTMR (PPP Link Control Protocol Request Timer Register) R=W 0x28
0x4104 | PMNR (PPP Link Control Protocol Magic number Register) R=W 0x00
0x4108 | PHARO (PPPoE Hardware Address Register on PPPoE) R=W 0x00
0x4109 | PHAR1 R=W 0x00
0x410A | PHAR2 R=W 0x00
0x410B | PHAR3 R=W 0x00
0x410C | PHAR4 R=W 0x00
0x410D | PHAR5 R=W 0x00
0x4110 | PSIDRO (PPPoE Session ID Register) R=W 0x00
0x4111 | PSIDR1 R=W 0x00
0x4114 | PMRURO (PPPoE Maximum Receive Unit Register) R=W OxFF
0x4115 | PMRUR1 R=W OxFF
0x4120 | SHARO (Source Hardware Address Register) R=W 0x00
0x4121 | SHAR1 R=W 0x00
0x4122 | SHAR2 R=W 0x00
0x4123 | SHAR3 R=W 0x00
0x4124 | SHAR4 R=W 0x00
0x4125 | SHAR5 R=W 0x00
0x4130 | GARO (Gateway IP Address Register) R=W 0x00
0x4131 | GAR1 R=W 0x00
0x4132 | GAR2 R=W 0x00
0x4133 | GAR3 R=W 0x00
0x4134 | SUBRO (Subnet Mask Register) R=W 0x00
0x4135 | SUBRT R=W 0x00
0x4136 | SUBR2 R=W 0x00
0x4137 | SUBR3 R=W 0x00
0x4138 | SIPRO (IPv4 Source Address Register) R=W 0x00
0x4139 | SIPR1 R=W 0x00
0x413A | SIPR2 R=W 0x00
0x413B | SIPR3 R=W 0x00
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0x4140 | LLARO (Link Local Address Register) R=W 0x00
0x4141 | LLAR1 R=W 0x00
0x4142 | LLAR2 R=W 0x00
0x4143 | LLAR3 R=W 0x00
0x4144 | LLAR4 R=W 0x00
0x4145 | LLAR5 R=W 0x00
0x4146 | LLAR6 R=W 0x00
0x4147 | LLAR7 R=W 0x00
0x4148 | LLARS R=W 0x00
0x4149 | LLAR9 R=W 0x00
0x414A | LLAR10 R=W 0x00
0x414B | LLAR11 R=W 0x00
0x414C | LLAR12 R=W 0x00
0x414D | LLAR13 R=W 0x00
O0x414E | LLAR14 R=W 0x00
0x414F | LLAR15 R=W 0x00
0x4150 | GUARO (Global Unicast Address Register) R=W 0x00
0x4151 | GUAR1 R=W 0x00
0x4152 | GUAR2 R=W 0x00
0x4153 | GUAR3 R=W 0x00
0x4154 | GUAR4 R=W 0x00
0x4155 | GUARS R=W 0x00
0x4156 | GUAR6 R=W 0x00
0x4157 | GUAR7 R=W 0x00
0x4158 | GUARS R=W 0x00
0x4159 | GUAR9 R=W 0x00
0x415A | GUAR10 R=W 0x00
0x415B | GUAR11 R=W 0x00
0x415C | GUAR12 R=W 0x00
0x415D | GUAR13 R=W 0x00
0x415E | GUAR14 R=W 0x00
0x415F | GUAR15 R=W 0x00
0x4160 | SUB6RO (IPv6 Subnet Prefix Register) R=W 0x00
0x4161 | SUB6R1 R=W 0x00
0x4162 | SUB6R2 R=W 0x00
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0x4163 | SUB6R3 R=W 0x00
0x4164 | SUB6R4 R=W 0x00
0x4165 | SUB6R5 R=W 0x00
0x4166 | SUB6R6 R=W 0x00
0x4167 | SUB6R7 R=W 0x00
0x4168 | SUB6R8 R=W 0x00
0x4169 | SUB6R9 R=W 0x00
0x416A | SUB6R10 R=W 0x00
0x416B | SUB6R11 R=W 0x00
0x416C | SUB6R12 R=W 0x00
0x416D | SUB6R13 R=W 0x00
0x416E | SUB6R14 R=W 0x00
0x416F | SUB6R15 R=W 0x00
0x4170 | GA6RO (IPv6 Gateway Address Register) R=W 0x00
0x4171 | GA6RT R=W 0x00
0x4172 | GA6R2 R=W 0x00
0x4173 | GA6R3 R=W 0x00
0x4174 | GA6R4 R=W 0x00
0x4175 | GA6R5 R=W 0x00
0x4176 | GA6R6 R=W 0x00
0x4177 | GA6R7 R=W 0x00
0x4178 | GA6RS8 R=W 0x00
0x4179 | GA6R9 R=W 0x00
0x417A | GA6R10 R=W 0x00
0x417B | GA6R11 R=W 0x00
0x417C | GA6R12 R=W 0x00
0x417D | GA6R13 R=W 0x00
0x417E | GA6R14 R=W 0x00
0x417F | GA6R15 R=W 0x00
0x4180 | SLDIP6RO (SOCKET-less Destination IPv6 Address Register) R=W 0x00
0x4181 | SLDIP6R1 R=W 0x00
0x4182 | SLDIP6R2 R=W 0x00
0x4183 | SLDIP6R3 R=W 0x00
0x4184 | SLDIP6R4 R=W 0x00
0x4185 | SLDIP6R5 R=W 0x00
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0x4186 | SLDIP6R6 R=W 0x00
0x4187 | SLDIP6R7 R=W 0x00
0x4188 | SLDIP6R8 R=W 0x00
0x4189 | SLDIP6R9 R=W 0x00
0x418A | SLDIP6R10 R=W 0x00
0x418B | SLDIP6R11 R=W 0x00
0x418C SLD!P6R12 / SLDIRO (SOCKET-less Destination IPv4 Address R=W 0x00
Register)
0x418D | SLDIP6R13 / SLDIR1 R=W 0x00
0x418E | SLDIP6R14 / SLDIR2 R=W 0x00
0x418F | SLDIP6R15 / SLDIR3 R=W 0x00
0x4190 | SLDHARO (SOCKET-less Destination Hardware Address Register) RO 0x00
0x4191 | SLDHAR1 RO 0x00
0x4192 | SLDHAR2 RO 0x00
0x4193 | SLDHAR3 RO 0x00
0x4194 | SLDHAR4 RO 0x00
0x4195 | SLDHARS5 RO 0x00
0x4198 | PINGIDRO (PING ID Register) R=W 0x00
0x4199 | PINGIDR1 R=W 0x00
0x419C | PINGSEQRO (PING Sequence-number Register) R=W 0x00
0x419D | PINGSEQR1 R=W 0x00
0x41A0 | UIPRO (Unreachable IP Address Register) RO 0x00
O0x41A1 | UIPR1 RO 0x00
0x41A2 | UIPR2 RO 0x00
0x41A3 | UIPR3 RO 0x00
0x41A4 | UPORTRO (Unreachable Port Register) RO 0x00
0x41A5 | UPORTR1 RO 0x00
0x41B0 | UIP6RO (Unreachable IPvé6 Address Register) RO 0x00
0x41B1 | UIP6R1 RO 0x00
0x41B2 | UIP6R2 RO 0x00
0x41B3 | UIP6R3 RO 0x00
0x41B4 | UIP6R4 RO 0x00
0x41B5 | UIP6R5 RO 0x00
0x41B6 | UIP6R6 RO 0x00
0x41B7 | UIP6R7 RO 0x00
0x41B8 | UIP6R8 RO 0x00
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0x41B9 | UIP6R9 RO 0x00
0x41BA | UIP6R10 RO 0x00
0x41BB | UIP6R11 RO 0x00
0x41BC | UIP6R12 RO 0x00
0x41BD | UIP6R13 RO 0x00
0x41BE | UIP6R14 RO 0x00
0x41BF | UIP6R15 RO 0x00
0x41C0O | UPORT6RO (Unreachable IPvé6 Port Register) RO 0x00
0x41C1 | UPORT6RT RO 0x00
0x41C5 | INTPTMRO (Interrupt Pending Time Register) R=W 0x00
0x41C6 | INTPTMR1 R=W 0x00
0x41D0 | PLR (Prefix Length Register) RO 0x00
0x41D4 | PFR (Prefix Flag Register) RO 0x00
0x41D8 | VLTRO (Valid Life Time Register) RO 0x00
0x41D9 | VLTR1 RO 0x00
0x41DA | VLTR2 RO 0x00
0x41DB | VLTR3 RO 0x00
0x41DC | PLTRO (Preferred Life Time Register) RO 0x00
0x41DD | PLTR1 RO 0x00
0x41DE | PLTR2 RO 0x00
0x41DF | PLTR3 RO 0x00
0x41E0 | PARO (Prefix Address Register) RO 0x00
0x41E1 | PAR1 RO 0x00
0x41E2 | PAR2 RO 0x00
0x41E3 | PAR3 RO 0x00
0x41E4 | PAR4 RO 0x00
0x41E5 | PARS RO 0x00
0x41E6 | PAR6 RO 0x00
0x41E7 | PAR7 RO 0x00
0x41E8 | PARS RO 0x00
0x41E9 | PAR9 RO 0x00
Ox41EA | PAR10 RO 0x00
Ox41EB | PAR11 RO 0x00
Ox41EC | PAR12 RO 0x00
0x41ED | PAR13 RO 0x00
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Ox41EE | PAR14 RO 0x00
Ox41EF | PAR15 RO 0x00
0x41F0 | ICMP6BLKR (ICMPv6 Block Register) R=W 0x00
0x41F4 | CHPLCKR (Chip Lock Register) WO 0x00
0x41F5 | NETLCKR (Network Lock Register) WO 0x00
0x41F6 | PHYLCKR (PHY Lock Register) WO 0x00
0x4200 | RTRO (Retransmission Time Register) R=W 0x07
0x4201 | RTR1 R=W 0xDO
0x4204 | RCR (Retransmission Count Register) R=W 0x08
0x4208 | SLRTRO (SOCKET-less Retransmission Time Register) R=W 0x07
0x4209 | SLRTR1 R=W 0xDO
0x420C | SLRCR (SOCKET-less Retransmission Count Register) R=W 0x00
0x420F | SLHOPR (Hop limit Register) R=W 0x80
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3.2  SOCKET Register
Offset Register Type Reset
0x0000 | Sn_MR (SOCKET n Mode Register) R=W 0x00
0x0004 | Sn_PSR (SOCKET n Prefer Source IPv6 Address Register) R=W 0x00
0x0010 | Sn_CR (SOCKET n Command Register) RW,AC | 0x00
0x0020 | Sn_IR (SOCKET n Interrupt Register) WO 0x00
0x0024 | Sn_IMR (SOCKET n Interrupt Mask Register) R=W OxFF
0x0028 | Sn_IRCLR (Sn_IR Clear Register) WO 0x00
0x0030 | Sn_SR (SOCKET n Status Register) RO 0x00
0x0031 | Sn_ESR (SOCKET n Extension Status Register) RO 0x00
0x0100 | Sn_PNR (SOCKET n IP Protocol Number Register) R=W 0x00
0x0104 | Sn_TOSR (SOCKET n IP Type Of Service Register) R=W 0x00
0x0108 | Sn_TTLR (SOCKET n IP Time To Live Register) R=W 0x80
0x010C | Sn_FRGRO (SOCKET n Fragment Offset in IP Header Register) R=W 0x40
0x010D | Sn_FRGR1 R=W 0x00
0x0110 | Sn_MSSRO (SOCKET n Maximum Segment Size Register) RW 0x00
0x0111 | Sn_MSSR1 RW 0x00
0x0114 | Sn_PORTRO (SOCKET n Source Port Register) R=W 0x00
0x0115 | Sn_PORTR1 R=W 0x00
0x0118 | Sn_DHARO (SOCKET n Destination Hardware Address Register) RW 0x00
0x0119 | Sn_DHAR1 RW 0x00
0x011A | Sn_DHAR2 RW 0x00
0x011B | Sn_DHAR3 RW 0x00
0x011C | Sn_DHAR4 RW 0x00
0x011D | Sn_DHAR5 RW 0x00
0x0120 | Sn_DIPRO (SOCKET n Destination IPv4 Address Register) RW 0x00
0x0121 | Sn_DIPR1 RW 0x00
0x0122 | Sn_DIPR2 RW 0x00
0x0123 | Sn_DIPR3 RW 0x00
0x0130 | Sn_DIP6R0O (SOCKET n Destination IPv6 Address Register) RW 0x00
0x0131 | Sn_DIP6R1 RW 0x00
0x0132 | Sn_DIP6R2 RW 0x00
0x0133 | Sn_DIP6R3 RW 0x00
0x0134 | Sn_DIP6R4 RW 0x00
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0x0135 | Sn_DIP6R5 RW 0x00
0x0136 | Sn_DIP6R6 RW 0x00
0x0137 | Sn_DIP6R7 RW 0x00
0x0138 | Sn_DIP6R8 RW 0x00
0x0139 | Sn_DIP6R9 RW 0x00
0x013A | Sn_DIP6R10 RW 0x00
0x013B | Sn_DIP6R11 RW 0x00
0x013C | Sn_DIP6R12 RW 0x00
0x013D | Sn_DIP6R13 RW 0x00
0x013E | Sn_DIP6R14 RW 0x00
0x013F | Sn_DIP6R15 RW 0x00
0x0140 | Sn_DPORTRO (SOCKET n Destination Port Register) RW 0x00
0x0141 | Sn_DPORTR1 RW 0x00
0x0144 | Sn_MR2 (SOCKET n Mode Register 2) R=W 0x00
0x0180 | Sn_RTRO (SOCKET n Retransmission Time Register) RW 0x00
0x0181 | Sn_RTR1 RW 0x00
0x0184 | Sn_RCR (SOCKET n Retransmission Count Register) RW 0x00
0x0188 | Sn_KPALVTR (SOCKET n Keep Alive Time Register) R=W 0x00
0x0200 | Sn_TX_BSR (SOCKET n TX Buffer Size Register) R=W 0x02
0x0204 | Sn_TX_FSRO (SOCKET n TX Free Size Register) RO 0x08
0x0205 | Sn_TX_FSR1 RO 0x00
0x0208 | Sn_TX_RDO (SOCKET n TX Read Pointer Register) RO 0x00
0x0209 | Sn_TX_RD1 RO 0x00
0x020C | Sn_TX_WRO0 (SOCKET n TX Write Pointer Register) RW 0x00
0x020D | Sn_TX_WR1 RW 0x00
0x0220 | Sn_RX_BSR (SOCKET n RX Buffer Size Register) R=W 0x02
0x0224 | Sn_RX_RSRO (SOCKET n RX Received Size Register) RO 0x00
0x0225 | Sn_RX_RSR1 RO 0x00
0x0228 | Sn_RX_RDO (SOCKET n RX Read Pointer Register) RW 0x00
0x0229 | Sn_RX_RD1 RW 0x00
0x022C | Sn_RX_WRO0 (SOCKET n RX Write Pointer Register) RO 0x00
0x022D | Sn_RX_WR1 RO 0x00
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4  Register Descriptions

Register Notation

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

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]= Register Symbol[Upper bit : Lower bit]S LIEHHCE,
Sn_IR[3:0] = “0001”2 Sn_IR[3]="0’, Sn_IR[2]="0’, Sn_IR[1]="0", Sn_IR[0]="1"= L}EFLHCE,

[Register/bit Type]: Register 2| Type = LtEFLHCE,
- [RW]

- [R=W] : Write 3t Zt1} Read 8 210 Z2 Register/bit

: Read @ Write 25 753t Register/bit

- [RO] : Read Only Register/bit

- [WO] : Write Only Register/bit

- [W] : Write Only Register/bit

- [WC] :Write ‘1’2 3O} Clear &|:= Register/Bit
- [WO0] : Register/bit Should be written to only ‘0’
- [W1] : Register/bit Should be written to only ‘1’
- [AC] : Auto Clear Register/bit

- [1]1 :Always read ‘1’

- [0] :Always read ‘0’

- [-] : Not available

[Address Offset]: 2|X|AE{2| Address Offset 2 LtEtLHLCE,

[Reset Value]: Default Value.

Ex1) 4.1.28 NETMR (Network Mode Register)
[R=W][0x4008][0x00]

NETMR 2 Z' = Block Mode 2 WOL & M7 stCt.

7 6 5 4 3 2 1 0
ANB Mé6B WOL IP6B IP4B
R=W R=W R=W R=W R=W

Ex2) NETMR[ANB]
NETMR 2| ANB bit

Ex3) NETMR[7:0]
NETMR 2| 7th bit £2E{ 0t bit
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4.1  Common Registers

4.1.1 CIDR (Chip Identification Register)
[RO][0x0000~0x0001] [0x6100]
CHIP ID = 0x6100 O|Ct.

CIDRO(0x0000) CIDR1(0x0001)

0x61 0x00

4.1.2 VER (Version Register)
[RO][0x0002~0x0003] [0x4661]
Version 2 0x4661 O|LCt.

VERO(0x0002) VER1(0x0003)

0x46 0x61

4.1.3 SYSR (System Status Register)
[RO][0x2000] [OXEU]

CHIP/NET/PHY Configuration Lock 22} HOST Interface Mode & = 0L},

7 6 5 4 3 2 1 0
CHPL NETL PHYL - - - IND SPI
RO RO RO RO RO

Bit Symbol Description

CHIP Lock Status
CHPLCKR(Chip Configuration Lock Register)0f| 2|slf & H=IC},

7 CHPL
0 : Unlock - SYCRO & SYCR1 &4 7t

1 : Lock - SYCRO & SYCR1 (System Configuration Register) 87 &7}

NET Lock Status
NETLCKR(Network Configuration Lock Register)0fl 2|sff A7 =IC},

0 : Unlock - Network Configuration Registers 88 7ts

1 : Lock - Network Configuration Registers 28 &7}

6 NETL 2/=) Network Configuration Registers to be locked by NETL

SHAR Source Hardware Address Register

GAR Gateway IP Address Register
IPv4

SUBR Subnet Mask Register

SIPR Source IP Address Register

IPv6 LLAR Link Local Address Register
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GUAR Global Unicast Address Register

SUB6R | IPv6 Subnet Prefix Register

IPv6 Gateway IP Address

GAGR It is excluded from lock mechanism

* CAUTION : GA6R 2 NETL 0 2E2tel7 &ZF7}t&5alC)

PHY Lock Status
PHYLCKR(PHY Configuration Lock Register)Of| 2|8l A& EIC},

5 PHYL
0 : Unlock - PHYCRO, PHYCR1 & 7=

1 : Lock - PHY Control Register (PHYCRO, PHYCR1) A& £7t

[4:2] - Reserved

Parallel Bus Interface Mode
1 IND 0 : others
1 : PIN MODE[3:0] = “010X”

SPI Interface Mode
0 SPI 0 : others
1 : PIN MODE[3:0] = “000X”

4.1.4 SYCRO (System Config Register 0)
[WO][0x2004] [0x80]

SYCRO 2 Software reset 2 F=S3stC},

SYCRO 2 SYSR[CHPL] = ‘0’ & H< M O{7I 7tsS}C}.

RST

WO

Bit Symbol Description

Software Reset
W6100 S/W Reset. & Register 7} Z7|3}=ICt,

7 RST
0 : W6100 Reset
1 : Normal operation
[6:0] - Reserved

4.1.5 SYCR1 (System Config Register 1)
[R=W][0x2005] [0x80]

SYCR1 2 Sl Interrupt Enable I} System Operation Clock(SYS_CLK)2 &&% = QUL

7 6 5 4 3 2 1 0
IEN - - - - - - CLKSEL
R=W R=W
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Bit Symbol Description

Interrupt Enable
INTh Enable bit O|C}.

7 IEN
0 : Disable - INTn 2 &4t High O|C}.
1: Enable - S Event Z’dA| INTn 2 Low 7t EIC}
[6:1] - Reserved
System Operation Clock Select
SYSR[CHPL] = ‘0’ ©| &%, SYS_CLK & AMEHDiCY
0 CLKSEL
0 : 100MHz
1: 25MHz

4.1.6 TCNTR (Tick Counter Register)
[RO][0x2016-0x2017][0x0000]

100us TICK 2 Count 3t Zt0| MHEE=ICt,

4.1.7 TCNTRCLR (TCNTR Clear Register)
[WO][0x2020][0x00]

TCNTRCLR Off 2|o] ZtS Write ™ A2 TCNTR 2 Clear $tC}.

4.1.8 IR (Interrupt Register)
[RO] [0x2100] [0x00]

IR 2 WOL(Wake On LAN), Destination Unreachable 1t Z2 Event 232 A2 i bit 7t

12 28t

7 6 5 4 3 2 1 0
WOL UNR6 IPCONF UNR4 PTERM
RO RO RO RO RO

Bit Symbol Description

WOL(Wake On LAN) Magic Packet
7 WOL 0 : Others

1 : WOL MAGIC Packet =4I

[6:5] - Reserved
Destination IPv6 Port Unreachable
0 : Others
4 UNR6

1 : ICMPv6 Destination Port Unreachable Packet =4I
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2/ZX) $4/8F Unreachable Packet 2/ Unreachable IPv6 Address £} Port
Number = 3Z}Z} UIP6R (Unreachable IPvé Address Register) Zf UPORT6R
(Unreachable IPvé Port Register) 0ff X{ZHEIL}.

Reserved

IPCONF

IP Conflict
0 : Others

1 : IPv4 Address Conflict 244

UNR4

Destination IPvé Port Unreachable
0 : Others

1: ICMPv4 Destination Port Unreachable Packet =2l

2ZX) $4/8t Unreachable Packet 9/ Unreachable IP Address $£f Port
Number = 2Z'Z} UIPR (Unreachable IP Address Register)if UPORTR
(Unreachable Port Register) 0 X{ZHEILCY.

PTERM

PPPoE Terminated
0 : Others

1: PPPoE O A PPPT EE= LCPT Packet 41510 PPPoE 40| B &

2 #e

4.1.9 SIR (SOCKET Interrupt Register)
[RO] [0x2101] [0x00]

SOCKET n Event 7} 2 gt

B% ‘1’2 23

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

Bit Symbol Description
Socket n Interrupt

[7:0] Sn_INT- 0:5n_IRO| ‘0’2l 82
1:Sn_IRO| ‘0’0] Ot &2

4.1.10 SLIR (SOCKET-less Interrupt Register)
[RO] [0x2102] [0x00]

SLCR(SOCKET-less Command Register)2| Y Command 7t §&8H2 2 FFE|HLt, $FHE
Command 0| CH®F Timeout O] Z44StAHLL, IPvé Gateway(Router)25E{ ICMPvé RA Packet =

Al

et d% s bit 7k Y&

7 6 5 4 3 2 1 0
TOUT ARP4 PING4 ARP6 PING6 NS RS RA
RO RO RO RO RO RO RO RO
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Bit Symbol | Description

Timeout Interrupt
7 TOUT 0 : Others

1: @9|9| SLCR Command & TIMEOUT 2+

ARP Interrupt
6 ARP4 0 : Others

1: SLCR 2] ARP Command &8 % ARP Reply =4I

PING Interrupt
5 PING4 0 : Others

1 : SLCR | PING Command ==

IPv6 ARP Interrupt
4 ARP6 0 : Others

1 : SLCR 2| ARP6 Command

IPv6 PING Interrupt
3 PING6 0 : Others

1: SLCR 2| PING6 Command =% = PING6 Reply 2!

DAD NS Interrupt
0 : Others

1 : SLCR 2| DAD(Duplicated Address Detection) NS Command € =+

o
0

% PING Reply =4l

0%
o

% ARP6 Reply =2

+

Z NA =2

Z/Z) NS bit & IPv6 Address Confliction Detection 0f Z&E/LCf.

Auto configuration RS Interrupt
1 RS 0 : Others

1 : SLCR 2| RS Command =¥

RA Receive Interrupt
0 RA 0 : Others

1: IPv6 Gateway 22 E All-node RA =4I

ot

RA =4

SLIR[RS] = ‘1’ == SLIR[RA] =1’ @ AL acket O CHot HE &= Ch21 &0 Register Of
XMZEE|H, IPv6 Auto-configuration Off Z&8E =+ QUCt.

- PLR (Prefix Length Register)

- PFR (Prefix Flag Register)

~  VLTR (RA Valid Life Time Register)

- PLTR (RA Preferred Life Time Register)
— PAR (Prefix Address Register)

:

* CAUTION : +#4/&l RA message O/ X! ¥/#f Option O/ Source link-layer address(0x01) -+ &4y
Option 0/ Prefix information Option(0x03) 2/ Z-2£} &7/ Register 0/ Atf2 AFELC, IE X/

&2 Z-2X IPRAW6 Mode SOCKET = 0/&38}0] RAmessage £ +4/3}0f 85t FHE A2/3tICf.

4.1.11 IMR (Interrupt Mask Register)
[R=W] [0x2104] [0x00]

IMR 2 RO 1:1 CHS&l= bit & Mask SHCt.
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2

1

0

wOL

UNR6

IPCONF

UNR4

PTERM

R=W

Bit

Symbol

Description

WOL

WOL (Wake On LAN) Magic Packet Interrupt Mask
0 : Disable WOL Interrupt
1 : Enable WOL Interrupt

[6:5]

Reserved

UNR6

Destination Port Unreachable IPv6 Interrupt Mask
0 : Disable UNREACHS®6 Interrupt
1 : Enable UNREACHS®6 Interrupt

Reserved

IPCONF

IPv4 Conflict Interrupt Mask
1 : Enable CONFLICT Interrupt
0 : Disable CONFLICT Interrupt

UNR4

Destination Port Unreachable Interrupt Mask
1 : Enable UNREACH Interrupt
0 : Disable UNREACH Interrupt

PTERM

PPPoE Terminated Interrupt Mask
1 : Enable PPPTERM Interrupt
0 : Disable PPPTERM Interrupt

4.1.12 IRCLR (IR Clear Register)
[W1] [0x2108] [0x00]
IR2| EH bit 0 1:1 CHESZ|= IRCLRBit S ‘1’2 Write &t 2% ST IR Bit 7} Clear =IC}.

7 6 5 4 3 2 0
wOL UNR6 IPCONF UNR4 PTERM
W1 W1 W1 W1 W1

4.1.13 SIMR (SOCKET Interrupt Mask Register)
[R=W] [0x2114] [0x00]
SIMR 2 SIROf| 1:1 £ S E|= bit & Mask BHCF.

7 6 5 4 3 2 1 0
S7_INT S6_INT S5_INT S4_INT S3_INT S2_INT S1_INT SO_INT
R=W R=W R=W R=W R=W R=W R=W R=W
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Bit Symbol | Description
Socket n Interrupt Mask
[7:0] Sn_INT 1 : Enable Socket n Interrupt
0 : Disable Socket n Interrupt

4.1.14 SLIMR (SOCKET-less Interrupt Mask Register)
[R=W] [0x2124] [0x00]

SLIMR 2 SLIR Ol 1:1 2 CHEE|= bit & Mask LI

7

6

5 4 3 2 1

TOUT

ARP4

PING4 ARP6 PING6 NS RS

RA

R=W

R=W

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

R=W

Bit

Symbol

Description

TOUT

TIMEOUT Interrupt Mask
1 : Enable TIMEOUT Interrupt
0 : Disable TIMEOUT Interrupt

ARP4

ARP Interrupt Mask
1 : Enable ARP4 Interrupt
0 : Disable ARP4 Interrupt

PING4

PING Interrupt Mask
1 : Enable PING4 Interrupt
0 : Disable PING4 Interrupt

ARP6

IPv6 ARP Interrupt Mask
1 : Enable ARPvé6 Interrupt
0 : Disable ARPvé6 Interrupt

PING6

IPv6 PING Interrupt Mask
1 : Enable PINGv6 Interrupt
0 : Disable PINGvé6 Interrupt

NS

DAD NS Interrupt Mask
1 : Enable DAD NS Interrupt
0 : Disable DAD NS Interrupt

RS

Auto configuration RS Interrupt Mask
1 : Enable AUTO RS Interrupt
0 : Disable AUTO RS Interrupt

RA Receive Interrupt Mask
1 : Enable RA RECV Interrupt
0 : Disable RA RECV Interrupt

4.1.15 SLIRCLR (SLIR Clear Register)
[W1] [0x2128] [0x00]

SLIRCLR Wo| EH BitE& ‘1’2 Write & 4% 1:1 2 Oj& L= SLIR bit & Clear $tC}.

7 6 5 4 3 2 1 0

TOUT ARP4 PING4 ARP6 PING6 NS RS RA

W1 W1 W1 W1 W1 W1 W1 W1
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4.1.16 SLPSR (SOCKET-less Prefer Source IPvé Address Register)
[R=W] [0x212C] [0x00]

SLPSR 2 SLCR(SOCKET-less Command Register)S Sdl

Address € 7oLt

r

& L)'= |Pv6 Packet 2| Source

Value | Symbol | Description
Destination IPv6 Address(Sn_DIP6R (SOCKET n Destination IPvé
Address Register))0fl [t2} Source IPv6 Address(SIP6)S A EHSICE,
0x00 AUTO
SLDIP6R O] LLAO|™ SIP6 2 LLAR 2 &7
SLDIP6R O] GUA O] SIP6 2 GUARZE H7F
0x02 LLA SIP6 2 LLAR 2 1™ EIC},
0x03 GUA SIP6 2 GUAR 2 1 HEICE

4.1.17 SLCR (SOCKET-less Command Register)
[RW, AC] [0x2130] [0x00]

SLCR = SOCKET ©i0] £% Packet 2 T&5t= Command € ALt Command &

22 2 Auto Clear T|M, Auto Clear M0l CtE Command € +3& 4= 2ICt. Command

ZA1t= SLIR(SOCKET-less Interrupt Register)2 2HQISHC},

6

5

4

3

ARP4

PING4

ARP6

PING6

NS

RS

UNA

RW

RW

RW

RW

RW

RW

RW

Bit

Symbol

Description

Reserved

ARP4

ARP Request Transmission Command
1 : ARP Request & T &StC},
0 : Ready

PING4

IPv4 PING Request Transmission Command
1: PING Request & ™&3ICL.
0 : Ready

ARP6

NS ARP Transmission Command
1: NSARP ™ &HCt,
0 : Ready

PING6

IPv6 PING Request Transmission Command
1: IPv6 PING Request & ™ &SIt
0 : Ready

NS

NS Transmission Command for DAD
1: DAD € NS packet & ™ &TtC}.
0 : Ready
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Auto configuration RS Transmission Command
1 RS 1: RS packet 2 T&3tCt,
0 : Ready
Unsolicited NA Transmission Command
0 UNA 1: Unsolicited NA packet 2 ™ &3HCt
0 : Ready

4.1.18 PHYSR (PHY Status Register)
[RO] [0x3000] [0x00]
PHYSR = PHYCRO(PHY Control Register 0)2 &3 A7d%E PHY Operation Mode 2t LINK

SEE =Helstrt

7 6 5 4 3 2 1 0
CAB - MODE2 MODE1 MODEO DPX SPD LNK
RO RO RO RO RO RO RO

Bit Symbol | Description
Cable OFF bit
7 CAB 1 : Cable Unplugged
0 : Cable Plugged
6 - Reserved
PHY OPMODE
MODE2 | MODE1 | MODEO Description
0 X X Auto Negotiation
;537 | MOPE 1 0 0 | 100BASE-TX FDX
[2:0]
1 0 1 100BASE-TX HDX
1 1 0 10BASE-T FDX
1 1 1 10BASE-T HDX
Flag Duplex bit (When Link Up)
2 DPX 1 : Half Duplex
0 : Full Duplex
Flag Speed bit (When Link Up)
1 SPD 1 : 10Mbps
0 : 100Mbps
Flag Link bit
0 LNK 1: Link Up
0 : Link Down

4.1.19 PHYRAR (PHY Register Address Register)
[R=W] [0x3008] [0x00]
PHYRAR 2 LHZEl Ethernet PHY 2| Register Address & A& $tCt,
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A4 A3 A2 A1 A0

Bit Symbol Description

[7:5] - Reserved
ADDR PHY Register Address
[4:0] PHY Register Address & A&

[4:0]

4.1.20 PHYDIR (PHY Data Input Register)
[R=W] [0x300C-0x300D] [0x0000]

PHYDIR = PHYRAR 2 X|'dEl PHY Register {2 A7EstCt.

Ex) PHYDIR = 0x1234

PHYDIRO(0x300C) | PHYDIR1(0x300D)

0x34 0x12

4.1.21 PHYDOR (PHY Data Output Register)
[RO] [0x3010-0x3011] [0x0000]

PHYDOR = PHYRAR £ X|’d =l PHY Register 4f2 Read StC}.

Ex) PHYDOR = 0x1234

PHYDORO(0x0042) | PHYDPR1(0x0043)

0x34 0x12

4.1.22 PHYACR (PHY Access Control Register)
[RW, AC] [0x3014] [0x00]
PHYACR 2 PHYRAR £ X|&El PHY Register & PHYDIR O|L} PHYDOR & &3l Access PHLC.

Access &2 T PHYACR 2 XSS Z Clear =L,

Access Type Value related Register
Write 0x01 PHYDIR
Read 0x02 PHYDOR

4.1.23 PHYDIVR (PHY Division Register)
[R=W] [0x3018] [0x01]

L§Z Ethernet PHY HO{E I8l System Operation Clock(SYS_CLK)OIA| 2F &l Clock & ArE

StH, 23 Clock 2 2.5MHz & X=1f5IX| A== FO|sict,
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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

4.1.24 PHYCRO (PHY Control Register 0)
[WO] [0x301C] [0x00]

PHYCRO £ SYSR[PHYL] = ‘0’((PHYLCKR(PHY Lock Register)”} Unlock &Ef)¢!

85, Ethernet

PHY Operation Mode € A°d3tCt. PHYCRO E &Sl A7 El bits = PHYSR [5:3]2 =QISHC},
7 6 5 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
1 0 0 100BASE-TX FDX
[2:0] MODE
1 0 1 100BASE-TX HDX
1 1 0 10BASE-TX FDX
1 1 1 10BASE-TX HDX

4.1.25 PHYCR1 (PHY Control Register 1)
[R=W] [0x301D] [0x40]
PHYCR1 2 SYSR[PHYL] = ‘0’((PHYLCKR(PHY Lock Register)O| Unlock &E{)Q! Z<, PHY Power

down Mode, PHY HW Reset 2 ME3SICE,

7 6 5 3 2 1 0
PWDN TE RST
R=W R=W AC
Bit Symbol | Description
7 Reserved
6 Should be always written by ‘1’
PHY Power Down
5 PWDN 0 : Disable Power Down Mode
SYS_CLK 2 SYCR1[CLKSEL] A0 et HZA=ICt,
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SYCR1[CLKSEL] SYS_CLK
0 100 MHz
1 25 MHz
1 : Enable Power Down Mode
SYS_CLK 2 25MHz 2 Xt& HFEICE
2/X) 8.4.1 Reset Timing
4 - Reserved
10BASE-Te MODE
PHYSR[MODE2:MODEO] = ‘000’ ¥ Z <202t {&3|ct,
3 TE
0 : Disable 10BASE-Te MODE
1 : Enable 10BASE-Te MODE
[2:1] Reserved
PHY Reset
PHY HW Reset A|, SYS_CLK 2 25MHz 2 HZA EICt,
Reset O] 2ZE|AUS ZL, O| bit = Auto-clear T/, SYS CLK 2
0 RoT O|F 44 Clock 2= =T EICE AX) 8.4.1 Reset Timing
0 : Normal Operation
1 : PHY HW Reset

4.1.26 NET4MR (Network IPv4 Mode Register)

[R=W] [0x4000] [0x00]

NET4MR 2 IPv4 2} Zt&SH Network Mode & A7 BHCL.
7 6 5 4 3 2 1 0
UNRB PARP RSTB PB
R=W R=W R=W R=W
Bit Symbol Description
[7:4] Reserved
UDP4 Port Unreachable Packet Block
MAME|X| %2 Port number 2| SOCKET 22 UDP4 Packet 2 M43t

710

Destination Port Unreachable Packet

= ™&5t=H o= upp

o T,
3 UNRB Port scan 2HAl0| ZZALCHAO| EICtH O|F WX|SH7| {sHA
Unreachable Packet &2 Block & =+ RUC}.
0 : Unblock
1 : Block
2 PARP ARPv4 for PINGv4 Reply
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PINGv4 Reply T1& T10| ARPv4 & 8 = =0, O] bit& sl
72l dE/siME KIFE Lt
0 : Disable
1 : Enable
TCP4 RST Packet Block
|’d8F Port number Z Listen Sl= SOCKET 2= A|AEI0 SYN
Packet 2 M&T 42, e A|AE2 RST Packet 2 HM&ot=0|
1 RSTB | 01 TCP Port Scan 49| 27 Cfy0| & 4 ULk 0|2 X3}
?I8H A RST Packet &2 Block & = UL},
0 : Unblock
1 : Block
PINGv4 Reply Block
PINGv4 Request Ol Ci2t Reply & ®ESHA| AEE X8 = UL
0 PB
0 : Unblock
1 : Block

4.1.27 NET6MR (Network IPvé Mode Register)
[R=W] [0x4004] [0x00]

NET6MR 2 IPv6 2} ZtZSH Network Mode & A7 SHCt,

7 6 5 4 3 2 1 0
UNRB PARP RSTB PB
R=W R=W R=W R=W
Bit Symbol Description
[7:4] Reserved
UDP6 Port Unreachable Packet Block
ZH|E|X| %2 Port number 2 UDP6 Packet 2 M&% AL,
Destination Port Unreachable Packet & Z&3t=0 O|= UDP Port
3 UNRB scan Ao ALY AO0| & == QUCH O|F HUX|SH7| LIS
Unreachable Packet M& 2 Block & =+ QUC}.
0 : Unblock
1 : Block
ARPv6 for PINGv6 Reply
PINGv6 Reply & 70| ARPv6(ND -Neighbor Discovery) Process =
2 pARP | TAOHES XFTiCH
0 : Disable
1 : Enable
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TCP6 RST Packet Block
X| st Port number 2 Listen StX| &= A|AHEIO| SYN Packet =
&g 42, s A|AEE2 RST Packet 2 M&35t=0 Ol= TCP
] RSTB | Port Scan Alo] B2 thato] & 4 ULt O WX|3t7| QSN
RST Packet &= Block & &= RUC}.
0 : Unblock
1 : Block
PINGv6 Reply Block
PINGv6 Request Off CHEt Reply & MoK (=2 X|HBHC}
0 PB
0 : Unblock
1 : Block

4.1.28 NETMR (Network Mode Register)
[R=W] [0x4008] [0x00]

NETMR 2 Z' = Block mode 2t WOL & A& StCt,

7 6 5 4 3 2 1 0
ANB Mé6B WwOL IP6B IP4B
R=W R=W R=W R=W R=W
Bit Symbol Description
[7:6] Reserved
Should be always ‘0’.
IPv6 ALLNODE Block
All-Node Multicasting address & %+ PING6-Request E block $HC}.
5 ANB
0 : Disable
1 : Enable
IPv6 Multicast Block5
XtA10| £33t Multicasting Group Address & Zt= PING6-Request S
4 meB block BtCt.
0 : Disable
1 : Enable
3 Reserved
Should be always ‘0’
WOL (Wake On LAN)
2 WOL 0 : Disable
1 : Enable
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IPv6 Packet Block
1 IP6B 0 : Unblock
1 : Block - ANB & Mé6B bit = FA|=ICt,
IPv4 Packet Block
0 IP4B 0 : Unblock
1 : Block

4.1.29 NETMR2 (Network Mode Register 2)
[R=W] [0x4009] [0x00]

NETMR2 = PPPoE Mode & A 7H3$IC}.

7 6 5 4 3 2 1 0
DHAS - - - - - - PPPOE
R=W R=W

Bit Symbol Description

Destination Hardware Address Selection in ARP/ ND process

7 DHAS 0 : Select the Ethernet Frame MAC
1 : Select the ARP Target MAC
[6:1] - Reserved
PPPoE Mode
0 PPPoE 0 : PPP Mode disable

1 : PPP Mode enable

4.1.30 PTMR (PPP Link Control Protocol Request Timer Register)
[R=W] [0x4100] [0x28]

PTMR 2 LCP Echo Request 7|5 A stC}.
CtQ|= 25ms O|Ct. PTMR = PPPoE Mode Q! 4%, S =& d|LCt.

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

4.1.31 PMNR (PPP Link Control Protocol Magic number Register)
[R=W] [0x4104] [0x00]

PMNR 2 LCP Negotiation Packet 2| 4 Bytes Magic Number & A7 $HC},

PMNR 2 PPPoE Mode Q! #2, S =& d|LCt.

Ex) PMNR = 0x01

PMNR(0x4104)

0x01
LCP Magic number = 0x01010101
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4.1.32 PHAR (PPPoE Server Hardware Address Register on PPPoE)
[R=W] [0x4108-0x410D] [0x0000]

PPPOE Destination Hardware Address &

2oty

PHAR 2 PPPoE Mode Q! Z%, S & d|LCt.

Ex) PHAR = “11:22:33:AA:BB:CC”

PHARO(0x4108) | PHAR1(0x4109) | PHAR2(Ox410A)
0x11 0x22 0x33
PHAR3(0x410B) | PHAR4(0x410C) | PHAR5(0x410D)
OXAA 0xBB 0xCC

4.1.33 PSIDR (PPPoE Session ID Register on PPPoE)
[R=W] [0x4110-0x4111] [0x0000]

PPPOE Session ID £ A& stCt,

PSIDR 2 PPPoE Mode Q! AL, S5 3}Ct,

Ex) PSIDR = 0x1234

PSIDRO(0x4110)

PSIDR1(0x4111)

0x12

0x34

4.1.34 PMRUR (PPPoE Maximum Receive Unit Register)
[R=W] [0x4114-0x4115] [OXFFFF]

PMRUR = PPPoE Mode OfA] MRU(Maximum Receive Unit)S AH3IMH, 1472 ECt 2 %
MHESIH XSO 2 1472 2 HEHEICEH PMRUR 2 SOCKET 24 (Sn_CR [OPEN] = ‘1) M

28 E|0{0F SHL.

PMRUR 2 PPPoE Mode 9! A%, S =3}LC}.

Ex) PMUR = 1000 (Ox03E8)

>~
mjo

=2

PMURO(0x4114)

PMUR1(0x4115)

0x03

OxE8

4.1.35 SHAR (Source Hardware Address Register)
[R=W] [0x4120-0x4125] [0x00000_0000_0000]

SHAR 2 SYSR[NETL] = ‘0’ (NETLCKR(Network Lock Register)O| Unlock)?! 4, Source

Hardware Address = A StC},

Ex) SHAR = “11:22:33:AA:BB:CC”

SHARO(0x4120)

SHART(0x4121)

SHAR2(0x4122)

0x11

0x22

0x33
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SHAR3(0x4123)

SHAR4(0x4124)

SHAR5(0x4125)

OxAA

0xBB

0xCC

4.1.36 GAR (Gateway IP Address Register)
[R=W] [0x4130-0x4133] [0x0000_0000]

GAR 2 SYSR[NETL] = ‘0’ (NETLCKR(Network Lock Register)O| Unlock)¢!

Address € A7E L},

Ex) GAR = “192.168.0.1”

A2, Source Gateway

GARO(0x4130)

GAR1(0x4131)

GAR2(0x4132)

GAR3(0x4133)

192 (0xCO)

168 (OxA8)

0 (0x00)

1 (0x01)

4.1.37 SUBR (Subnet Mask Register)

[R=W] [0x4134-0x4137] [0x0000_0000]
SUBR 2 SYSR[NETL] = ‘0’(NETLCKR(Network Lock Register)O| Unlock)?! Z<, Subnet Mask

HeS 2FSCh.

Ex) SUBR = “255.255.255.255”

SUBRO(0x4134)

SUBRO(0x4135)

SUBRO(0x4136)

SUBRO(0x4137)

255 (OxFF)

255 (OxFF)

255 (OxFF)

255 (OxFF)

4.1.38 SIPR (IPv4 Source Address Register)
[R=W] [0x4138-0x413B] [0x0000_0000]

SIPR 2

Address & A7 SHCL.

Ex) SIPR = “192.168.0.100”

SYSR[NETL] = ‘O’(NETLCKR(Network Lock Register)O| Unlock)Q! Z<, Source IP

SIPRO(x4138)

SIPR1(0x4139)

SIPR2(0x413A)

SIPR3(0x413B)

192 (0xCO)

168 (0xA8)

0 (0x00)

100(0x64)

4.1.39 LLAR (Link Local Address Register)
[R=W] [0x4140-0x414F] [0x0000_0000_0000_0000_0000_0000_0000_0000]

LLAR 2 SYSR[NETL] = ‘O’(NETLCKR(Network Lock Register)O| Unlock)?l &<, Link Local
Address & A7dotLCt
Ex) LLAR = “FE80::AB:CDEF”
LLARO(0x4140) | LLAR1(0x4141) | LLAR2(0x4142) | LLAR3(0x4143)
OxFE 0x80 0x00 0x00
LLAR4(0x4144) | LLAR5(0x4145) | LLAR6(0x4146) | LLAR7(0x4147)
0x00 0x00 0x00 0x00
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LLAR8(0x4148) | LLAR9(0x4149) | LLAR10(0x414A) | LLAR11(0x414B)
0x00 0x00 0x00 0x00
LLAR12(0x414C) | LLAR13(0x414D) | LLAR14(0x414E) | LLAR15(0x414F)
0x00 0xAB 0xCD OxEF

4.1.40 GUAR (Global Unicast Address Register)
[R=W] [0x4150-0x415F] [0x0000_0000_0000_0000_0000_0000_0000_0000]

GUAR 2 SYSR[NETL] = ‘0’ (NETLCKR(Network Lock Register)O| Unlock)2! &<,

Address & 7oLt

Ex) GUAR = “2001::AB:CDEF”

Global Unicast

GUARO(0x4150) | GUAR1(0x4151) | GUAR2(0x4152) | GUAR3(0x4153)
0x20 0x01 0x00 0x00
GUAR4(0x4154) | GUAR5(0x4155) | GUAR6(0x4156) | GUAR7(0x4157)
0x00 0x00 0x00 0x00
GUAR8(0x4158) | GUAR9(0x4159) | GUAR10(0x415A) | GUAR11(0x415B)
0x00 0x00 0x00 0x00
GUAR12(0x415C) | GUAR13(0x415D) | GUAR14(0x415E) | GUAR15(0x415F)
0x00 O0xAB 0xCD OXEF

4.1.41 SUB6R (IPv6 Subnet Prefix Register)
[R=W] [0x4160-0x416F] [0x0000_0000_0000_0000_0000_0000_0000_0000]

SUB6R 2 SYSR[NETL] = ‘0’ (NETLCKR(Network Lock Register)0O| Unlock)@! 4<%,

23zttt

Prefix Mask &

Prefix Length TtE Z%[4%| HEMSB)FH ‘1’2 HHESLD LIHX| HEZ2 EF ‘0°2E
2Etrt.
Ex) SUB6R = “FFFF:FFFF:FFFF:FFFF::”
PRFXRO0(0x4160) PRFXR1(0x4161) PRFXR2(0x4162) PRFXR3(0x4163)
OxFF OxFF OxFF OxFF
PRFXR4(0x4164) | PRFXR5(0x4165) | PRFXR6(0x4166) | PRFXR7(0x4167)
OxFF OxFF OxFF OxFF
PRFXR8(0x4168) PRFXR9(0x4169) | PRFXR10(0x416A) | PRFXR11(0x416B)
0x00 0x00 0x00 0x00
PRFXR12(0x416C) | PRFXR13(0x416D) | PRFXR14(0x416E) | PRFXR15(0x416F)
0x00 0x00 0x00 0x00
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4.1.42 GA6R (IPv6 Gateway Address Register)
[R=W] [0x4170-0x417F] [0x0000_0000_0000_0000_0000_0000_0000_0000]

IPv6 Gateway Address & AN $ICt,

Ex) GA6R = “FE80::FE:DCBA”

GA6RO(0x4170) | GA6R1(0x4171) | GA6R2(0x4172) | GA6R3(0x4173)
OxFE 0x80 0x00 0x00
GA6R4(0x4174) | GA6R5(0x4175) | GA6R6(0x4176) | GA6R7(0x4177)
0x00 0x00 0x00 0x00
GA6R8(0x4178) | GA6R9(0x4179) | GA6R10(0x417A) | GA6R11(0x417B)
0x00 0x00 0x00 0x00
GA6R12(0x417C) | GA6R13(0x417D) | GA6R14(0x417E) | GA6R15(0x417F)
0x00 OxFE 0xDC OxBA

4.1.43 SLDIP6R (SOCKET-less Destination IPv6 Address Register)
[R=W] [0x4180-0x418F] [0x0000_0000_0000_0000_0000_0000_0000_0000]

SLDIP6R 2 SLCR O 2|3}

e
H&E

Ex) SLDIP6R = “FE80::AB:CDEF”

Packet 2| Destination IPv6 Address & A&t}

SLDIP6RO(0x4180) | SLDIP6R1(0x4181) | SLDIP6R2(0x4182) | SLDIP6R3(0x4183)
OXFE 0x80 0x00 0x00
SLDIP6R4(0x4184) | SLDIP6R5(0x4185) | SLDIP6R6(0x4186) | SLDIP6R7(0x4187)
0x00 0x00 0x00 0x00
SLDIP6R8(0x4188) | SLDIP6R9(0x4189) | SLDIP6R10(0x418A) | SLDIP6R11(0x418B)
0x00 0x00 0x00 0x00

SLDIP6R12(0x418C)

SLDIP6R13(0x418D)

SLDIP6R14(0x418E)

SLDIP6R15(0x418F)

0x00

0xAB

0xCD

OxEF

4.1.44 SLDIPR (SOCKET-less Destination IPv4 Address Register)
[R=W] [0x418C-0x418F] [0x0000_0000]

SLDIPR & SLCR 0 2|sH

x4 E
Lo =2

Sn_DIP6R12 £ E{ Sn_DIP6R15 7t K| &2 Address & Ar2$ICE.

Ex) SLDIPR = “192.169.0.21”

Packet 2| Destination IPv4 Address & A7}

SLDIPRO / SLDIPR1 / SLDIPR2 / SLDIPR3 /
SLDIP6R12(0x418C) SLDIP6R13(0x418D) SLDIP6R14(0x418E) SLDIP6R15(0x418F)

192(0xC0) 168(0xA8) 0(0x00) 21(0x15)
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4.1.45 SLDHAR (SOCKET-less Destination Hardware Address
Register)

[RO] [0x4190-0x4195] [0x0000_0000_0000]
SLDHAR 2 SLCR[ARP4] &2 SLCR[ARP6] Command Of CH$t Reply Packet S F4lst AL
(SLIR[ARP4] = ‘1’ EE= SLIR[ARP6] = ‘1’), Destination Hardware Address 2 A7 EIC},

Ex) SLDHAR = “11:22:33:AA:BB:CC”
SLDHARO(0x4190) | SLDHAR1(0x4191) | SLDHAR2 (0x4192)

0x11 0x22 0x33

SLDHAR3(0x4193) | SLDHAR4(0x4194) | SLDHAR5(0x4195)

OxAA 0xBB 0xCC

4.1.46 PINGIDR (PING ID Register)

[R=W] [0x4198-0x4199] [0x0000]
PINGIDR 2 SLCR[PING4] EE= SLCR[PING6]0|| 2|3 & PING Request Packet 2| IDE &3
tCE.

rok

Ex) PINGIDR = 256 (0x0100)

PINGIDRO(0x4198) | PINGIDR1(0x4199)
0x61 0x00

4.1.47 PINGSEQR (PING Sequence-number Register)
[R=W] [0x419C-0x419D] [0x0000]

INGSE = SL IN = 2o U35 =E equest Packet 2
PINGSEQR 2 SLCR[PING4] EE+&= SLCR[PING6]CI 2|8 FHSE PING R Packet 9|

Sequence Number £ H78dIH, At& S7t6HA| Y=Lt

Ex) PINGSEQR = 1000 (0x03E8)
PINGSEQRO(0x419C) | PINGSEQR1(0x419D)

0x03 OxE8

4.1.48 UIPR (Unreachable IP Address Register)
[RO] [0x41A0-0x41A3] [0x0000_0000]

UIPR 2 ICMPv4 Unreachable Packet 2 415t B2 (IR[UNR4] = ‘1’), =4I5t Packet 2|

Destination IPv4 Address 2 ™ EIC},

Ex) Unreachable IP Address = “192.169.10.10”
UIPRO(0x41A0) | UIPR1(0x41A1) | UIPRZ(0x41A2) | UIPR3(0x41A3)

192(0xC0) 168(0xA8) 10(0x0A) 10(0x0A)

4.1.49 UPORTR (Unreachable Port Register)
[RO] [0x41A4-0x41A5] [0x0000]
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UPORTR 2 ICMPv4 Unreachable Packet 2 =4I Z2(IR[UNR4] = ‘1°), =4It Packet 2|

Destination Port 2 A =IC},

Ex) Unreachable PORT = “3000” (0xOBB8)
UPORTRO(0x41A4)

UPORTR1(0x41A5)

0x0B 0xB8

4.1.50 UIP6R (Unreachable IPvé Address Register)
[RO] [0x41B0-0x41BF] [0x0000_0000_0000_0000_0000_0000_0000_0000]

UIP6R 2 ICMPv6 Unreachable Packet &

Destination IP Address £ A& E=IC},

Ex) Unreachable IP is “FE80::AB:CDEF”

AL
4

st ZL(IR[UNR6] =

‘1), =43 Packet 9

UIP6R0(0x41B0)

UIP6R1(0x41B1)

UIP6R2(0x41B2)

UIP6R3(0x41B3)

OxFE

0x80

0x00

0x00

UIP6R4(0x41B4)

UIP6R5(0x41B5)

UIP6R6(0x41B6)

UIP6R7(0x41B7)

0x00

0x00

0x00

0x00

UIP6R8(0x41B8)

UIP6R9(0x41B9)

UIP6R10(0x41BA)

UIP6R11(0x41BB)

0x00

0x00

0x00

0x00

UIP6R12(0x41BC)

UIP6R13(0x41BD)

UIP6R14(0x41BE)

UIP6R15(0x41BF)

0x00

0xAB

0xCD

OxEF

4.1.51 UPORT6R (Unreachable IPv6 Port Register)

[RO] [0x41C0-0x41C1] [0x0000]
UPORT6R 2 ICMPv6 Unreachable Packet =

Destination Port 2 A =IC},

Ex) Unreachable PORT is “3000” (0xOBB8)

4.1.52 INTPTMR (Interrupt Pending Time Register)

AlSH

-

UPORT6RO(0x41C0)

UPORT6R1(0x41C1)

0x0B

0xB8

[RW][0x41C5-0x41C6][0x0000]
INTPTMR 2 L& Interrupt Pending Timer Count £ A d3ICt Timer Count & INTn O] High De-

710

assert &= 4%

SYS_CLK X 4 A|ZICHR|Z 1

INTPTMR 2 Z=7|2%|[, Interrupt 7t

Y Za5HA EC

-

s
25t

B (IR[UNR6] = ‘1’), =43t Packet 2|

AEEE 0 o 2 W7tX|

INTn 2 Interrupt 7t 23t SiT Interrupt Mask 7t E4 310 INTPTMR = 0 @ 22, Low
Assert EICH,

Ex) INTPTMR = 1000(0x03EB)
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INTPTMRO(0x41C5) | INTPTMR1(0x41C6)

0x03 OxEB

4.1.53 PLR (Prefix Length Register)
[RO] [0x41D0] [0x00]

RA(Router Advertisement) Packet & =412t Z2(SLIP[RS] = ‘1’ =& SLIP[RA] = ‘1’),

RA 2| Prefix Information Option Li2| Prefix Length Field 2 A7 EIC},

Ex) RA Prefix Length = 0x10

PLR(0x41D0)

0x10

4.1.54 PFR (Prefix Flag Register)
[RO] [0x41D4] [0x00]

RA(Router Advertisement) Packet 2 413+ 22 (SLIP[RS]

RA 2| Prefix Information Option LH2| Prefix Flag Field 2 &M EICt,

Ex) Flag = 0xCO

PFR(0x41D4)

0xCo

4.1.55 VLTR (Valid Life Time Register)
[RO] [0x41D8-0x41DB] [0x0000_0000]

‘1’ 22 SLIP[RA] = “1’),

A
T

Al
—

RA(Router Advertisement) Packet 2 =415t 42 (SLIP[RS] = ‘1° =2 SLIP[RA] = ‘1’), =4
RA 2| Prefix Information Option LH2| Valid Life Time Field 2 &7 EICt.
Ex) Valid Life Time = 2592000

VLTRO(0x41D8) VLTR1(0x41D9) VLTR2(0x41DA) VLTR3(0x41DB)

0x00 0x27 0x8D 0x00

4.1.56 PLTR (Preferred Life Time Register)

[RO] [0x41DC-0x41DF] [0x0000_0000]
RA(Router Advertisement) Packet & 2I(SLIP[RS] = ‘1’ S SLIP[RA] = ‘1°)8+ H <L, =4

RA 2| Prefix Information Option Li2| Preferred Life Time Field £ A7 =ICt.

Ex) Preferred Life Time = 604800

PLTRO(0x41DC) | PLTR1(0x41DD) | PLTR2(0x41DE) | PLTR3(0x41DF)

0x00 0x09 0x3A 0x80

&

—

&

—
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4.1.57 PAR (Prefix Address Register)
[RO] [0x41E0-0x41EF] [0x0000_0000_0000_0000_0000_0000_0000_0000]

RA(Router Advertisement) Packet & =%I(SLIP[RS] = ‘1’ =2 SLIP[RA] = ‘1°)8t AL, F=4El

RA 2| Prefix Information Option LH2| Prefix Address Field 2 &7 =ICt,

Ex) Prefix is “2001:2b8:10:1::”

PARO(0x41EQ) PAR1(0x41E1) PAR2(0x41E2) PAR3(0x41E3)
0x20 0x01 0x02 0xb8
PAR4(0x41E4) PAR5(0x41E5) PAR6(0x41E6) PAR7 (0x41E7)
0x00 0x10 0x00 0x01
PAR8(0x41E8) PAR9(0x41E9) PAR10(0x41EA) PAR11(0x41EB)
0x00 0x00 0x00 0x00
PAR12(0x41EC) PAR13(0x41ED) PAR14(0x41EE) PAR15(0x41EF)
0x00 0x00 0x00 0x00

4.1.58 ICMP6BLKR (ICMPv6 Block Register)

[R=W] [0x41F0] [0x00]
PING6, Multicast Listener Discovery(MLD) Query, Router Advertisement(RA), Neighbor

Advertisement (NA), Neighbor Solicitation(NS)2t Z= ICMPvé6 Packet =412 MEINOZ

Block StCt. Block 3t Packet 52 IPRAW6 SOCKET & S3dff $=Algt 4= QlC},

PING6 MLD RA NA NS

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

Bit

Symbol

Description

[7:5]

Reserved

PING6

ICMPv6 Echo Request Block
1 : Block Echo request Packet
0 : Normal Operation

MLD

ICMPv6 Multicast Listener Discovery(MLD) Query Block
1 : Block Multicast Listener Discovery Query Packet
0 : Normal Operation

ICMPv6 Router Advertisement Block
1 : Block Router Advertisement Packet
0 : Normal Operation

NA

ICMPv6 Neighbor Advertisement Block
1 : Block Neighbor Advertisement Packet
0 : Normal Operation

NS

ICMPv6 Neighbor Solicitation Block
1 : Block Neighbor Solicitation Packet
0 : Normal Operation

W6100 - Hardwired Dual TCP/IP Stack Controller

51/140



6"? IZnet

4.1.59 CHPLCKR (Chip Lock Register)
[WO] [0x41F4] [0x00]

SYSR[CHPL]ZS H7d3stCt.
SYSR[CHPL]O| ‘Unlock’ QI &<, SYCRO, SYCR1 2 &dT =+ QUC|.

Unlock Lock

0xCE Others

4.1.60 NETLCKR (Network Lock Register)
[WO] [0x41F5] [0x00]

SYSRINETL]S A 7&otCt,
SYSRINETL]O| ‘Unlock’0|™ Network Configuration Registers(SHAR, GAR, SUBR, SIPR, LLAR,
GUAR, SUB6R)E &8 = QULCH.

Unlock Lock

Ox3A 0xC5

4.1.61 PHYLCKR (PHY Lock Register)
[WO] [0x41F6] [0x00]

SYSR[PHYL]Z2 M 7SICt.
SYSR[PHYL]O| ‘Unlock’@l A<, PHYCRO, PHYCR1 & &&& £ QUC}.

Unlock Lock

0x53 Others

4.1.62 RTR (Retransmission Time Register)
[R=W] [0x4200-0x4201] [0x07DO0]

RTR 2 Sn_RTR(SOCKET n Retransmission Time Register)2| x7|gtS A& stCt,
TH?[= 100us O|C}.
RCR(Retransmission Counter Register)d} @74 Packet (ARP/ND, TCP) X{T &0 2HO{BtCt.

2fZ) 6.7 Retransmission

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

RTRO(0x4200) | RTR1(0x4201)

0x13 0x88

4.1.63 RCR (Retransmission Count Register)
[R=W] [0x4204] [0x08]
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RCR 2 Sn_RCR(SOCKET n Retransmission Count Register)2| Z=7|gt2 ML,
RTR(Retransmission)dt 274 SOCKET Off 2|2+ Packet (ARP/ND, ICMPv6, TCP) X7 &0
2HOJ DL},

2}Z) 6.7 Retransmission

4.1.64 SLRTR (SOCKET-less Retransmission Time Register)
[R=W] [0x4208-0x4209] [0x07D0]

SLRTR 2 SLCR 2| Retransmission Time & &7otCt. tHe|= 100us O|CF. SLCR Off 2|3l ™S
Request Packet Of CHoH SEO| Sl= 4% MTSE0| LMWSIH, TS 2[+=7F SLRCR
(SOCKET-less Retrans mission Count Register)0f X8 &l Zt2 Z1IS5IH Timeout(SLIR [TOUT] =
17)0| ZlstCt.

2/=X) 6.7 Retransmission

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

SLRTRO(0x4208) | SLRTR1(0x4209)

0x013 0x88

4.1.65 SLRCR (SOCKET-less Retransmission Count Register)
[R=W] [0x420C] [0x00]

SLRCR 2 SLCR 2| Retransmission Counter & A4 3tCt.
Retransmission Counter 7} SLRCR & =1} SLIR[TOUT]= “1°0| EICH

2}Z) 6.7 Retransmission

4.1.66 SLHOPR (Hop limit Register)
[RW] [0x420F] [0x80]

SLCR Of| 2|8 M&E|= ND Messages(NS, NA)2| HOP & A stCt,

Ex) SLHOPR = 128

SLHOPR(0x420F)

0x80 (128)
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4.2

SOCKET Register

4.2.1 Sn_MR (SOCKET n Mode Register)
[R=W] [0x0000] [0x00]

Sn_MR 2 SOCKET n 2| Mode 2} Option 2

SN_MR 2 SOCKET n

2 tCt,

M (Sn_CR[OPEN] = ‘1) H0f M7dd}{oF L},

7 6 5 4 3 2 1 0
ND/
MULTI/ BRDB/ MC/ UNIB/
MF FPSH SMB/ MMB6 P3 P2 P1 PO
MMB
R=W R=W R=W R=W R=W R=W R=W R=W
Bit Symbol Description

MULTI : Multicast Mode
Sn_MR[3:0]0| UDP4, UDP6, UDPD Q! #L, S & d}Ct.
2/%) 6.3.3 UDP Multicast
0 : Disable UDP Multicast
1 : Enable UDP Multicast

. MULTI/ UDP6, UDPD QI Z2 IPv6 Multicasting 2t X| &ISHC},

MF
MF : MAC Filter Enable
Sn_MR[3:0]0] MACRAW Mode 9! A2, Sz diCt.
0 : Disable MAC Filter (2 Packet 4=4!)
1 : Enable MAC Filter (Multicast, Broadcast 2t I§Zl2| Destination
MAC O| SHAR i1} &2 8% =4

BRDB : Broadcast Block
Sn_MR[3:0]0| UDP4, UDP6, UDPD, MACRAW Mode 9! AL, S&3|LCt,
A=) 6.3.2 UDP Broadcast
0 : UnblockUDP Broadcast
1 : Block UDP Broadcast

6 BFF;DSBH/ FPSH : Force Push flag
Sn_MR[3:0]0| TCP4, TCP6, TCPD Q| A, MEE|= ZE DATA
Packet 2| PSH flag & A7 $tCt.
0 : No Force PSH flag (SEND Command O 2|8 H&I|&= DATA

Packet & OFX|2} DATA Packet Of 2t PSH flag &%)

1 : Force PSH flag
ND : No Delayed ACK

5 ND/ Sn_MR[3:0]0| TCP4, TCP6, TCPD Q| &, S 5|Lt.

mc/ 0 : Delayed ACK (Sn_RTR A|Zt O] & ACK Packet ®%)
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SMB/ 1: No Delayed ACK (DATA Packet =41 A| ACK Packet M%)
MMB
A=) ND AEFi} S2317 Sn_CR[RECV] +& 0/Z, SOCKET n Window
Size 7} MSS 2L} A2 Z L= ACK Packet & ZHfZ MZE BILf.
MC : Multicast IGMP Version
Sn_MR[3:0] = UDP4 0|11 Sn_MR[MULTI] = ‘1’ Q AL, |=lCt.
0 : Using IGMP version 2
1 : Using IGMP version 1
SMB : UDP6 Solicited Multicast Block
Sn_MR[3:0] = UDP6 or UDPD Q! AL, S & s}Ct.
W6100 2| Solicited Multicast Address 2 &4 =l Packet O A0 EE
278t
0 : Unblock Solicited Multicast
1 : Block Solicited Multicast
MMB : UDP4 Multicast Block in MACRAW Mode
Sn_MR [3:0] = MACRAW 0|21 Sn_MR [MF] = ‘1’Ql A2, S=FIC}.
0 : Unblock IPv4 Multicast
1 : Block IPv4 Multicast
UNIB : Unicast Block
Sn_MR[3:0]0| UDP4, UDP6, UDPD O|1l MULTI =1 Q| &%, F=S}C}.
/=) 6.3.5.2 UDP Block
0 : Unblock UDP Unicast
4 UNIB/ 1 : Block UDP Unicast
MMB6
MMB6 : UDP6 Multicast Block in MACRAW Mode
Sn_MR [3:0] = MACRAW O]l Sn_MR [MF] = ‘1°Ql A, {&3d|LCt.
0 : Unblock IPv6 Multicast
1 : Block IPv6 Multicast
P[3:0] : Protocol Mode
SOCKET n Protocol Mode £ A& 3tCt,
P[3:0] Protocol Mode
0000 Socket Closed
0001 TCP4
[3:0] P[3:0] 0010 UDP4
0011 IPRAW4
0111 MACRAW
1001 TCP6
1010 UDP6
1011 IPRAW6
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1101 TCP Dual (TCPD)

1110 UDP Dual (UDPD)

MACRAW Mode = SOCKET 0 @ AL, & 3}Ct.

4.2.2 Sn_PSR (SOCKET n Prefer Source IPv6 Address Register)
[RW] [0x0004] [0x00]

Sn_PSR 2 SOCKET n 2| Source IPv6 Address(SIP6)S Z7HSHCL.

Value Symbol | Description
Destination IPv6 Address(Sn_DIP6R (SOCKET n Destination IPv6
Address Register))0i| k2l Source IPv6 Address(SIP6)S M E4SICE,
0x00 AUTO
Sn_DIP6R O| LLA O™ SIP6 2 LLARZ HF
Sn_DIP6R O] GUA O|™ SIP6 2 GUAR 2 &7
0x02 LLA SIP6 2 LLAR 2 T HEICt,
0x03 GUA SIP6 2 GUAR 2 1 EICt,

4.2.3 Sn_CR (SOCKET n Command Register)
[RW,AC] [0x0010] [0x00]

Sn_CR 2 SOCKET Command & 2otCt, SOCKET Command = %

gt

22 Z AutoClear &M,

Auto Clear 0= CH2 SOCKET Command € 8& %

Value Symbol Description
OPEN Command
SOCKET n 2 OPEN 3tCt,
Sn_MR[3:0] AM0| 2 Command & ZAIt= Sn_SR(SOCKET n
Status Register)2 ZQIStCt,
Sn_MR[3:0] Sn_SR
Sn_MR_CLOSE(‘0000’) SOCK_CLOSED(0x00)
0x01 OPEN Sn_MR_TCP(‘0001’) SOCK_INIT(0x13)

Sn_MR_UDP(‘0010’)

SOCK_UDP(0x22)

Sn_MR_IPRAW(‘0011°)

SOCK_IPRAW(0x32)

SO_MR_MACRAW(‘0111”)

SOCK_MACRAW (0x42)

SN_MR_TCP6(‘1001°)

SOCK_INIT(0x13)

Sn_MR_UDP6(‘1010’)

SOCK_UDP(0x22)

SN_MR_IPRAW6(‘10117)

SOCK_IPRAW6(0x33)

Sn_MR_TCPD(‘1101’)

SOCK_INIT(0x13)
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Sn_MR_UDPD(‘1110’) SOCK_UDP(0x22)

0x02

LISTEN

LISTEN Command
Sn_MR[3:0]0| TCP4, TCP6, TCPD O|Z Sn_SR = SOCK_INIT Q! ZH<,
Destination 2| &S CH7|SHC}.

2/=) 6.2.1 TCP SERVER : LISTEN

0x04

CONNECT

TCP CONNECT Command
Sn_MR[3:0]0| TCP4, TCPD O|11 Sn_SR = SOCK_INIT ¢! &<, Destination
oA E&52 aFet.

2/=) 0 TCP CLIENT: CONNECT

0x84

CONNECT6

TCP6 CONNECT Command
Sn_MR[3:0]0|] TCP6, TCPD Mode O|X Sn_SR = SOCK_INIT ¢ Z&<%,

Destination 0| A| ©&2 QXA TICt,

0x08

DISCON

TCP DISCON Command
Sn_MR[3:0]0| TCP4, TCP6, TCPD 0|11, Sn_SR = SOCK_ESTABLESHED tE+=

Sn_SR = SOCK_CLOSE_WAIT Q1 A2 Destination 0| Al &% SiME 2F
C =

rot

—_

. &, ©&%5Ql Destination 0| Al Disconnect-Request (FIN Packet)

Chdls

2/=) 6.2.1 TCP SERVER: Disconnected (Active Close)

.

rd
>

—_

%

0x10

CLOSE

CLOSE Command
SOCKET n 2 CLOSE $tC},

Sn_MR[3:0] &&1} A& 20| Sn_SR 2 SOCK_CLOSED 2 HZAEICt,

* CAUTION : TCP 2/ Z2, FIN Packet &< 20/ Z'A| CLOSE &L}

0x20

SEND *

SEND Command
Sn_MR[3:0]0| TCP4, TCP6, TCPD, UDP4, UDPD, IPRAW4, MACRAW ¢!

B2, DATA & ©5stCt,

0xAO0

SEND6 *

IPv6 SOCKET SEND Command
Sn_MR[3:0]0| UDP6, UDPD Mode, IPRAW6 Mode Q! ZL, DATA & N &

ot

0x22

SEND_KEEP

TCP SEND_KEEP Command
Sn_MR[3:0]0| TCP4, TCP6, TCPD Mode O| 11 %|4 1 Byte O]9

DATA £ ©&St = =3 JtsStCt.

SEND_KEEP Command = Destination Ol #l Keep alive(KA) Packet =

MBI Connection O] §Z%HX| =HOISICE, BHQF Destination O]

oo op

L

O] el 4% HHE Retransmission Time O|% Sn_IR [TIMEOUT] =
9’ 0|21 &2, Sn_SR = SOCK_CLOSED O| =ICt,
21%) 6.2.4.2 Keep Alive

0x40

RECV

SOCKET RECV Command
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HOST = SOCKET n RX Buffer Block O] Al =AI=l DATA € 211 RECV
Command & &dll DATA E = TS Sn_RX_RD (SOCKET n Read

Pointer Register)S & 7tA|7{0F $HCE,

/=) 4.2.28 Sn_RX_RSR (SOCKET n RX Received Size Register), 0

Sn_RX_WR (SOCKET n RX Write Pointer Register), 4.2.29 Sn_RX_RD (SOCKET
n RX Read Pointer Register)

* Sn_TX_WR (SOCKET n TX Write Point Register)Zf Sn_TX_RD (SOCKETn Rx Read Pointer Register).2 Z{HE/
37/9/ DATA £ X Z£5/0], <L DATA & Sn_TX_FSR (SOCKETn TX Free Buffer Size Register) S ZXa}g + g/}

HOST £ Sn_IR [SENDOK]=‘1"E 22/ & 1 L2 SEND Command £ +¥g + Q/r}.

* TCP4, TCP6, TCPD, UDP4, UDP6, UDPD Mode 9/ -2, X2 38}3/~= DATA 7} MSS(Maximum Segment Size) 5

ZIY B2 AESE MSS EHHIE LiR0 HEEHY

* IPRAW4, IPRAW6, MACRAW Mode 2/ Z/-2, HOST & & &332/~ DATA £ MSS EFe[= & E LI+0f HZofof gt}
TCP4, TCP6, TCPD Mode 2/ Z2, DATA £ Destination 07 §&X o2 MZofx| £8F ZL (Destination
OZHE/ ACK & +4I5}X 22t F2), Sn_IR[TIMEOUT] = 1’0/ &£/ Sn_SR = SOCK_CLOSED 0O/ £/},
TCP4, TCP6, TCPD, UDP4, UDP6, UDPD, IPRAW4, IPRAW6, MACRAW Mode 2/ Z'2, Sn_IR [SENDOK] = ‘1’ O/

Sn_TX_FSR 2 X Z3F DATA Size 2I5 Z7}8IC}.

4.2.4 Sn_IR (SOCKET n Interrupt Register)

[RO] [0x0020] [0x00]
Sn_IR 2 SOCKET n 2| &Ef&#H3tLE Sn_CR =& Zut

i
Jok
ro

stk

—

Sn_IR 2| Event 7t 2SI, Sn_IMR 2| 1:1 CHE &= Bit 7} AHEO AS A2, SIR[Sn_INT]

= ‘17 2 ZdFEr

7 6 5 4 3 2 1 0
- - = SENDOK | TIMEOUT RECV DISCON CON
RO RO RO RO RO
Bit Symbol Description
[7:5] - Reserved
SEND OK Interrupt
4 SENDOK Sn_CR[SEND]O| &t=2&E &%, ‘1’2 HFECh
TIMEOUT Interrupt
3 TIMEOUT | ARP/ND E= TCP &S4AIPHOIM THHE =7 Sn_RCR(SOCKET n
Retrans mission Count Register)2 Z=1tst A2, ‘1’2 HAFEIC
RECEIVED Interrupt
2 RECY | SOCKET n RX Buffer Off DATA 7} £=4IE|7{L}, Sn_CR [RECV] ¥ =
DATA 7t HOtl= &%, ‘1’2 ZFEC
1 DISCON DISCONNECTED Interrupt
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Sn_CR[DISCON]2 &5l FIN Packet M& = Destination 225 H
ACK SE B2 H2Lt, =2 Destination SZ5E FIN Packet =
T 4ISFAHLE RST Packet & 49t B2, ‘1’2 2P EIL]
CONNECTED Interrupt
Sn_CR[CONNET] = Sn_CR[CONNECT6]S Sdlf TCP T£0| k=&l
0 CON AL, =2 Destination 2LE2EEO| SYN Packet #4381 H&0|
2=z E 20 2 2FErCh
4.2.5 Sn_IMR (SOCKET n Interrupt Mask Register)
[R=W] [0x0024] [OxFF]
Sn_IMR 2 Sn_IR 2| 1:1 LS E|= bit S Mask SHCt.
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

4.2.6 Sn_IRCLR (Sn_IR Clear Register)

[WO] [0x0028] [0x00]

Sn_IMR 2 Sn_IR 2| 1:1 CHSE|& bit & Clear StCt.

Bit Symbol Description

[7:5] Reserved
4 SENDOK Sn_IR[SENDOK] Interrupt Clear
3 TIMEOUT | Sn_IR[TIMEOUT] Interrupt Clear
2 RECV Sn_IR[RECV] Interrupt Clear
1 DISCON Sn_IR[DISCON] Interrupt Clear
0 CON Sn_IR[CON] Interrupt Clear
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4.2.7 Sn_SR (SOCKET n Status Register)
[RO] [0x0030] [0x00]

Sn_SR2 Sn_CR = = DATA &40 2ls| HA L= SOCKET n Status & =+ QIBHC},

Value Symbol Description
0x00 SOCK_CLOSED SOCKET O] Close &l AMEf.
0x13 SOCK_INIT SOCKET O| TCP Mode 2 Open =l AEH.
SOCKET O| TCP Mode O|11 Destination 2| H&2 7|Ct2&
0x14 SOCK_LISTEN sty
0x17 | SOCK_ESTABLISHED | SOCKET O| TCP Mode 0|11 Destination It == AFEY.
0x1C | SOCK_CLOSE_WAIT | SOCKET O| TCP Mode 0|11 M&S{A| 282 $40TH AH.
0x22 SOCK_UDP SOCKET O| UDP Mode 2 Open =l #fEf.
0x32 SOCK_IPRAW SOCKET O| IPRAW Mode 2 Open =l 4HEH.
0x33 SOCK_IPRAW6 SOCKET O| IPRAW6 Mode 2 Open =l AHEH.
0x42 SOCK_MACRAW | SOCKET O| MACRAW Mode £ Open =l AtEH.

Oft2l SOCKET status 2 Sn_SR 2| FO| utHO|A ZHEE %

A= Temporary Status = O|Ct.

Value Symbol Description

0x15 SOCK_SYNSENT | Connect-Request & T &3+ ArEf
0x16 SOCK_SYNRECV | Connect-Request & XI5t AFEY
0x18 SOCK_FIN_WAIT

0X1B | SOCK_TIME_WAIT | SOCKET O| Closing == < Ef.
0X1D SOCK_LAST_ACK
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SEND/RECV SOCK_IPRAWA | senps/ReC SOCK_IPRAWS () :staws
(when Sn_MR[3:0]="IPRAW4") {when Sn_MR[3:0]='IPRAWE') —  » :Command

———» : SEND/RECV packet
SEND(6)/RECV CLOSE OPEN )

OPEN 1 CLOSE

OPEN CLOSE
SOCK_UDP SOCK_CLOSED SOCK_MACRAW SEND/RECV
(when Sn_MR[3:0]="UDP4/UDP6/UDP Dual') CLOSE [START/END} OPEN [when Sn_MR[3:0]="MACRAW']

OPEN CLOSE
N/

CLOSE SOCK_INIT
/ (when Sn_MR[3:0]=TCP4/TCP&/TCP Dual) |
f
J'

LISTEN

CONNECT(6) / /
( SOCK_LISTEN j/ Cj”“"“‘

—————» :Timeout

SOCK_LAST_ACK

N\

\, RECVFIN
N
AN

Timeout |\

SOCK_SYNSENT
CLOSE DISCON

REC\,” SYN . Timeout = = \
¥ ~___Timeout

SOCK_SYNRECV RECV SYN/ACK e
_ SEND ACK
- "

[SOCI(_CLOSE_WAIT

DISCON

éEND SYN/ACK
RECY ACK SOCK_ESTABLISHED [—— ( 7
T ——RECVEANT SEND/RECV

SEND/RECV

Figure 4 State Diagram

4.2.8 Sn_ESR (SOCKET n Extension Status Register)
[RO] [0x0031] [0x00]
Sn_ESR 2 Sn_MR[3:0]0| TCP4, TCP6, TCPD QI &%, SOCKET n Extension Status & =@l oL,

7 6 5 4 3 2 1 0
TCPM TCPOP IP6T
RO RO RO

Bit Symbol Description

[7:3] - Reserved
TCP Mode
Sn_MR [3:0]0] TCPD O|1 Destination I} H&oh AL, HAE AX|
2 TCPM TCP Mode g g}?_l'ﬂ-l:f
0:TCP4
1:TCP6
TCP Operation Mode
1 TCPOP 0 : TCP Client

1 : TCP Server

IPv6 address type
Sn_MR[3:0]0| TCP6, TCPD 0|11, Destination OfAH &%t Packet 2|

0 P6T Source IPv6 Address & =+0QIsHC},
0: LLA
1: GUA
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4.2.9 Sn_PNR (SOCKET n IP Protocol Number Register)
[R=W] [0x0100] [0x0000]

SOCKET O| IPRAW4 = IPRAW6 Mode Q1 A2, Sn_PNR 2 ZrZt9| Mode O 2t SOCKET O]
Z=AMEH= IPv4 O A2 Protocol Number EE= IPv6 2| Next Header & M ™ SIC},

Sn_PNR MH Zt2 Table 7 % IANA_Protocol Numbers & *t108}2f. EH Sn_PNR

ro

TCP(0x06)LF UDP(0x11)= A™E = QiCt.

4.2.10 Sn_TOSR (SOCKET n IP Type of Service Register)
[R=W] [0x0104] [0x00]
Sn_TOSR 2 SOCKET n 2| IPv4 Header TOS field & &gt

2/X) IANA_IP Parameters

* CAUTION IPvé6 Header 2/ Traffic Class 2} Flow Label Field &EL Xj2sjx] 2en 0 glo=

2 FELf,

4.2.11 Sn_TTLR (SOCKET n IP Time To Live Register)
[R=W] [0x0108] [0x80]

Sn_TTLR 2 SOCKET n 2| IPv4 header TTL field Lt IPv6 2| HOP Limit field & A StC}.

/=) IANA_IP_Parameters

4.2.12 Sn_FRGR (SOCKET n Fragment Offset in IP Header Register)
[R=W] [0x010C-0x010D] [0x4000]

Sn_FRGR 2 SOCKET n 2| IPv4 Header Fragment field & A7 3tCt,

* CAUTION Fragment field = 2&7%0/ 7/&5}L}, IP Fragment Z|&E +HofxE Zon, +HAE

Fragment Packet %A/ X{2[£/X] =Lt

Ex) SO_FRGRO = 0x0000 (Don’t Fragment)
SO_FRGRO(0x010C) SO_FRGR1(0x010D)

0x00 0x00

4.2.13 Sn_MSSR (SOCKET n Maximum Segment Size Register)
[RW] [0x0110-0x0111] [0x0000]

Sn_MSSR 2 Sn_CR[OPEN] O|X0f SOCKET n MSS & AEstCt, | MSS & =t 4 Qo
Zutgt 42, XS 2 X msS 2 HFEICH Of2f&= Sn_MR[3:0]1} NETMR2[PPPoE] &7g0

2 X0 mss £ LtEtH HO|C

) Normal Range PPPoE Range
Sn_MR[3:0] (NETMR2[PPPOE]="0") (NETMR2[PPPOE]="1")
TCP 1~1460 1-1452
TCP6 1-1440 1-1432
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ubpP 1~1472 1-1464

UDPé6 1~1452 1-1444
IPRAW 1~1480 1~1472
IPRAW6 1~1460 1~1452
MACRAW 1-1514

Ex) SO_MSSR = 1460 (0x05B4),
SO_MSSR0(0x0110)

SO_MSSR1(0x0111)

0x05 0xB4

4.2.14 Sn_PORTR (SOCKET n Source Port Register)
[R=W] [0x0114-0x0115] [0x0000]

SOCKET n Source Port Number & A4 3tC},

Ex) SO_PORTR = 5000 (0x1388)
SO_PORTRO(0x0114)

SO_PORTR1(0x0115)

0x013 0x88

4.2.15 Sn_DHAR (SOCKET n Destination Hardware Address
Register)
[RW] [0x0118-0x11D] [0x0000_0000_0000]
Sn_DHAR 2 Sn_MR[3:0]0| TCP4, TCP6, TCPD Mode 0|11 Destination 2t <3t AL (Sn_SR =

SOCK_ESTABLISHED), Destination Hardware Address 7 7| = ZIC}.
Sn_DHAR 2 Sn_MR[3:0]0| UDP4, UDP6 O|11 Sn_MR[MULTI] = ‘1’ 2 &<, Multicast Group 2|

Hardware Address 7} A7 EIC}. 2/X) 6.3.3 UDP Multicast

Ex) SO_DHAR = “11:22:33:AA:BB:CC”
SO_DHARO(0x0118)

SO_DHAR1(0x0119) | SO_DHAR2(0x011A)

Ox11 0x22 0x33

SO_DHAR3(0x011B) | SO_DHAR4(0x011C) | SO_DHAR5(0x011D)

OxAA 0xBB 0xCC

4.2.16 Sn_DIPR (SOCKET n Destination IPv4 Address Register)
[RW] [0x0120-0x0123] [0x0000_0000]

Sn_DIPR 2 Sn_MR[3:0]0 & &l Protocol type Of [t2} Of2fet Z2 7|5S $+HSICL.

Sn_MR[3:0]

Sn_MR[MULTI]

Sn_DIPR

TCP4

Don’t care

Set or Get Destination IPv4 Address
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TCPD Don’t care

UDP4 0

UDPD Don’t care Set Destination IPv4 Address
IPRAW4 Don’t care

UDP4 1 Set Multicast Group IPv4 Address

2fX) 6.3.3 UDP Multicast

Ex) SO_DIPR = “192.168.0.11”

S0_DIPRO(0x0120)

SO_DIPR1(0x0121)

SO_DIPR2(0x0122)

SO_DIPR3(0x0123)

192 (0xCO)

168 (0xA8)

0 (0x00)

11 (0xOB)

4.2.17 Sn_DIP6R (SOCKET n Destination IPv6 Address Register)
[RW] [0x0130-0x013F] [0x0000_0000_0000_0000_0000_0000_0000_0000]

Destination IPvé Address X|'d&t=0|, Protocol Type O [2tA I 20|17t

Sn_DIP6R 2
S IE
Sn_MR[3:0] Sn_MR[MULTI] Sn_DIP6R
TCP6 Don’t care
Set or Get Destination IPv6 Address
TCPD Don’t care
UDPé6 0
UDPD Don’t care Set Destination IPv6 Address
IPRAW6 Don’t care
UDP6 1 Set Multicast Group IPvé Address

2fZ) 6.3.3 UDP Multicast

Ex) Destination IP is “FE80::AB:CDEF”

SO_DIP6RO(0x0130)

SO_DIP6R1(0x0131)

SO_DIP6R2(0x0132)

SO_DIP6R3(0x0133)

OxFE

0x80

0x00

0x00

SO_DIP6R4(0x0134)

SO_DIP6R5(0x0135)

SO_DIP6R6(0x0136)

SO_DIP6R7(0x0137)

0x00

0x00

0x00

0x00

SO_DIP6R8(0x0138)

SO_DIP6R9(0x0139)

SO_DIP6R10(0x013A)

SO_DIP6R11(0x013B)

0x00

0x00

0x00

0x00

SO_DIP6R12(0x013C)

SO_DIP6R13(0x013D)

SO_DIP6R14(0x013E)

SO_DIP6R15(0x013F)

0x00

0OxAB

0xCD

OxEF

4.2.18 Sn_DPORTR (SOCKET n Destination Port Register)
[R=W] [0x0140-0x0141] [0x0000]
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Sn_DPORTR 2 Destination Port £ X|"33}=C|, Protocol Type O [t2tA] 1 o|0|7} FHabEICt,

Sn_MR[3:0] Sn_MR[MULTI] Sn_DPORTR
TCP4 Don’t care
TCP6 Don’t care Set or Get Destination Port
TCPD Don’t care
UDP4 0
UDP6 0
UDPD Don’t care Set Destination Port
IPRAW4 Don’t care
IPRAW6 Don’t care
UDP4 1
Set Multicast Group Port
UDP6 1

TCP4, TCP6, TCPD Mode Q! A2, &% Destination Port & M™&3}7{L}t, M=l Destination
Port & =tQISICY,

Sn_DPORTR 2 UDP4, UDP6, UDPD, IPRAW6 Mode Q! AL, H&% Destination Port & AX
bC},

1ok

Sn_DPORTR 2 UDP4, UDP6 Multicast Q! Z %, Multicast Group Port & A7 $HCt.
2f=) 6.3.3 UDP Multicast

Ex) SO_DPORTR = 5000 (0x1388),
SO_DPORTRO(0x0140) | SO_DPORTR1(0x0141)

0x13 0x88

4.2.19 Sn_MR2 (SOCKET n Mode register 2)
[R=W] [0x0144] [0x00]

Sn_MR2 = Sn_MR 1} 7| SOCKET n 2| Option & A 7JStCt.

7 6 5 4 3 2 1 0
DHAM FARP
R=W R=W

Bit Symbol Description

[7:2] - Reserved
Destination Hardware address Mode
Sn_MR O| MACRAW 7} OtH AL Ethernet Frame 2| Destination

1 DHAM A
Hardware Address £ &SI,
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0: X}E22 +WE|= ARP/ND-process Al 253+ Address &

Arg

1: HOST 7} 2783t Sn_DHAR & A&

Force ARP

Sn_MR O] UDP4, UDP6, UDPD, IPRAW4, IPRAW6 O|11, Sn_CR [SEND]Lt

Sn_CR[SEND6]2 =3 A| OFC} ARP/ND-process & &350

ot
i
ret

Destination Hardware Address & A2 L},

Sn_MR O] TCP4, TCP6, TCPD O|1, “TCP SERVER”Ql ZAL, “TCP
0 FARP CLIENT”O| Al SYN/ACK packet & T&3t7| O|F 0 ARP/ND-process &

+3510| 2| 53t Destination Hardware Address & AR $HCY,

0 : Disable
1 : Enable
* CAUTION DHAM = ‘1’2l &2, ARP/ND-process = T &lX/FF

Sn_DHAR = Destination Hardware Address 2 A}& 3t}

4.2.20 Sn_RTR (SOCKET n Retransmission Time Register)
[R=W] [0x0180-0x0181] [0x0000]

Sn_RTR 2 100us TH2|2| SOCKET n Retransmission Time & AL},
Sn_RTR = ‘0’2 &2, Sn_CR[OPEN] = ‘1’0f| 2|8}f RTR %22 X7|3}=ICt,
2fZ) 6.7 Retransmission

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

SO_RTRO(x0180) | SO_RTR1(0x0181)

0x013 0x88

4.2.21 Sn_RCR (SOCKET n Retransmission Count Register)
[R=W] [0x0184] [0x00]
Sn_RCR 2 SOCKET n Retransmission Counter & A&t Sn_RCR = ‘0’2l &%, Sn_CR[OPEN]

= ‘1’0 2|5l RCR 2= Z7[Z}EICt #X) 6.7 Retransmission

4.2.22 Sn_KPALVTR (SOCKET n Keep Alive Time Register)
[R=W] [0x0188] [0x00]
Sn_KPALVTR = 5s TF?|Z SOCKET n TCP Keep Alive(KA) Time & AN SHCE KA Packet 2

(@]

Sn_SR O| SOCK_ESTABLISHED O|1l 1 Byte O|AtQ| DATA £ M43t O|SHE ML JHssH,
Sn_KPALVTR A|Z} 0|& M EICt
T, Sn_KPALVRT = 0x00 2! &<, Sn_CR [SENDKEEP]Of| 2|sf =822 & EICt.
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Ex) SO_KPALVTR = 10 (Ox0A),
10 * 55 = 50s

SO_KPALVTR(0x0188)

0x0A

4.2.23 Sn_TX_BSR (SOCKET n TX Buffer Size Register)
[R=W] [0x0200] [0x02]
Sn_TX_BSR = SOCKET n TX Buffer Size & 0, 1, 2, 4, 8, 16 Kbytes Tt 2 A iCt,

=
TX Memory = SOCKET 0 £+ E SOCKET 7 7tX| Sn_TX_BSR /22 &=XtH ez g &HEICE.
oteF 1 Q9| gto = MHYE|AHLE Sn_TX_BSR 2 20| 16 KB & X=1tst= 42, SOCKET TX

Buffer 2| Read/Write Access IMH0|A 2EE S xefd = UL

Value (Dec) 0 1 2 4 8 16
Buffer size O0KB 1KB 2KB 4KB 8KB 16KB

Ex) SO_TX_BSR= 4 Kbytes

SO_TX_BSR(0x0200)

0x04

4.2.24 Sn_TX_FSR (SOCKET n TX Free Buffer Size Register)
[RO] [0x0204-0x205] [0x0800]
Sn_TX_FSR 2 SOCKET n TX Buffer Block 2| Yl Buffer Size & =QISIC},

-

In UDP, IPRAW and MACRAW mode
Sn_TX_FSR = Sn_TX_BSR - | Sn_TX_WR® - Sn_TX_RD® |
In TCP mode,

Sn_TX_FSR = Sn_TX_BSR - | Sn_TX_WR - Internal Pointer® |

(1) SOCKET n TX Write Pointer Register
(2) SOCKET n TX Read Pointer Register
(3) TCP ACK Pointer managed by W6100

Sn_TX_FSR EC} 2 DATA £ SOCKET n TX Buffer Block Off MZ&SIX| %A Fo|siC},

Ex) SO_TX_FSR = 1024 (0x0400)
SO_TX_FSR0O(0x0204) | SO_TX_FSR1(0x0205)

0x04 0x00

4.2.25 Sn_TX_RD (SOCKET n TX Read Pointer Register)
[RO] [0x0208-0x0209] [0x0000]
Sn_TX_RD + Sn_CR[OPEN]O| 2lsi =7|3}EICt. Tt Sn_MR[3:0]0| TCP4, TCP6, TCP Dual ¢!

BF, TCP AZ THAHOIM =7|gto] M2 FElCt.
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Sn_CR[SEND]E= SOCKET n TX Buffer O Al Sn_TX_RD FE Sn_TX_WR 7}X| XZE DATA £
&3t Sn_TX_RD £ Sn_TX_WR It Z2 Zo=Z X522 FT7HAIA FCh 2, Xts

of
S 71t 2£0| 16bit Offset Address 2| %|CH 2 OxFFFF £ Z1t5t0] Carry Bit(17% bit)7} 24t
:

AL, 1 Carry bit & FA|E|1, 32| 16bits 2t 2 Ats MY EICY,

L

Ex) SO_TX_RD = 0xd4b3

SO_TX_RDO0(0x0208) | SO_TX_RD1(0x0209)

0xd4 0xb3

4.2.26 Sn_TX_WR (SOCKET n TX Write Pointer Register)
[RW] [0x020C-0x20D] [0x0000]

Sn_TX_WR < Sn_CR[OPEN]O|| 2|8l Z=7|3}EICt. T Sn_MR[3:0]0| TCP4, TCP6, TCPD Q! A2,
TCP A& THAOA Z=7|gt0| M FEICE,

Sn_TX_WR 2 £t DATA & T&0t7| fI8ll Cha 2Xtol| et I Ly HABHCt

1. HOST & &2 DATAE MNEE A|ZF Address @I Sn_TX_WR 2 AL,
2

S

2. HOST £ A2 Sn_TX_WR 2 A|Z} Address 2 50| M&%& DATA £ SOCKET n TX Buffer O
X &gt

3. HOST = X%t DATA Size 2t Sn_TX_WR £ Z7tA|ZICt. T+, Sn_TX_WR 20| 16bits
Offset Address 2| Z|C{ 2t OxFFFF & =1t 42, 1 Carry bit & FAIStD 519
16bits 2| ¢t = ZAASHOF BHCE.

4. HOST = Sn_CR[SEND]S #33}0] SOCKET n TX Buffer 0 X% =l DATA & ™ &stCt,

Ex) SO_TX_WR = 0x0800
SO_TX_WRO(0x020C) | SO_TX_WR1(0x020D)

0x08 0x00

4.2.27 Sn_RX_BSR (SOCKET n RX Buffer Size Register)
[R=W] [0x0220] [0x02]
Sn_RX_BSR 2 SOCKET n RX Buffer Size £ 0, 1, 2, 4, 8, 16 Kbytes TH|Z MH i,

My

SOCKET n RX Buffer = RX Memory O SO_RX_BSR OilA] S7_RX_BSR 7}X| =AM o2 THEtEICE,
otk 1 Qo] Zfo =2 MHEE|ALL Sn_RX_BSR 2| £%0| 16 Kbytes & E1tst= AL, SOCKET

n RX Buffer 2| Read/Write Access It™H0|M XSS Xalfgt 4= QL.

Value (Dec) 0 1 2 4 8 16

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

Ex) SO_RX_BSR = 8 Kbytes
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SO_RX_BSR(0x0220)

0x08

4.2.28 Sn_RX_RSR (SOCKET n RX Received Size Register)
[RO] [0x0224-0x0225] [0x0000]

Sn_RX_RSR 2 SOCKET n RX Buffer Off =Al=l DATA Size & =tQISIC},

_—

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_RSRO(0x0224) | SO_RX_RSR1(0x0225)

0x08 0x00

4.2.29 Sn_RX_RD (SOCKET n RX Read Pointer Register)
[RW] [0x0228-0x229] [0x0000]
Sn_RX_RD = Sn_CR[OPEN]O|l 9|siiA{ Z=7|StEICt SOCKET n Buffer Of s=4I%l DATA & CHS
Aol et AAL AAsiot
1. HOST = SOCKET n Buffer 0| 4=AI=l DATA 2| A|Zf Address @! Sn_RX_RD & 94+=Ct.
2. HOST £ AlZl Address 2£E 2%l DATA E
3. HOST = Sn_RX_RD £ 9|2 DATA Size BtF S7tA|ZICE. S7HEl Sn_RX_RD 2£0| 16bits
Offset Address 2| Z|CH 2t OxFFFF £ Z1t5t0] Carry bit(17t bit)7} ZAst 2L, 1
Carry bit & FA|Z|10 5t2| 16bits 242 =2 A AIBICE,
4. HOST = Sn_CR[RECV]E +35}0| SOCKET n Buffer & H|=2L}.
Ex) SO_RX_RD =1536(0x0600)
SO_RX_RD0(0x0228) | SO_RX_RD1(0x0229)

0x06 0x00

4.2.30 Sn_RX_WR (SOCKET n RX Write Pointer Register)
[RO] [0x022C-0x022D] [0x0000]

Sn_RX_WR 2 SOCKET n RX Buffer Block 0Off OrX|2fS 2 ==X =l DATA 2| Address O|LC}.
Sn_RX_WR &2 Sn_CR[OPEN]Of 2|s{f Z=7|z} E| DATA =40 olsi At& S7tEICh. pHek

= "1

Z 7=l 2fO0| 16bit Offset Address 2| X|Ci ZtQl OxFFFF £ Z1StO Carry bit(17% bit)7}
&

uT

Mot AL, 1 Carry bit & PAIZ|D 39| 16bits Z22 AtE M EIC

Ex) SO_RX_WR = 1536(0x0600)
SO_RW_WRO0(0x022C) | SO_RW_WR1(0x022D)

0x06 0x00
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5 HOST Interface Mode

W6100 2 HOST 2to| EAIS 29It interface Mode ZM SPI(Serial Peripheral Interface)2t
Parallel BUS & HM|&3lH O|= PIN MOD[3:0]15 Sl MMg £ ULt

SPI = CSn, SCLK, MOSI, MISO 2 &[0 U1 Parallel BUS 2| 2% 4 72| Control Signal(CSn,
WRn, RDn, INTn)Z} Address Bus(2bits), Data Bus(8bits) 2 &0 QUCt,

5.1  SPI Mode
W6100 2 MOD[3:0] = ‘000X’Y AL, SPI Mode 2 SZtSIH, SPI Slave Bt 2 ARE 7H58}CE,
HOST 2t W6100 2 ¢5.1.2 Variable Length Data Mode (VDM)’ & ‘5.1.3 Fixed Length Data Mode

(FDM)’O| | A=l SP| Operation Mode O [Lt2FA] OF2HO| Figure 5 2 F! &= SE2E 32
SASLICE. o Figure6 2| & 7tX| WAooz AZAZE == QUL Figure5 LF! #=x Y28 ¥

= glELct A2 Sp| Master O MEHO| 2} CHE SPI Slave S1f 388 £ U= HHH,
A

Figure 6 2 W6100 M& SPI 2 AFEL|Of CHE SPISlave =1t 59 = QICH

SPI MASTER SPISLAVE
MCU
(External Host) W6100
5C5n * C5n
SCLE | SCLE
MOSI » MOSI
MISO | =& MISO

Figure 5 Variable Length Data Mode (CSn controlled by Host)

SPI MASTER SPI SLAVE
MCU
(External Host) W6100
SCSn t'\)'\/\l‘ Csn
SCLK » SCLE
MOSI | MOSI
MISO | =% MISO

Figure 6 Fixed Length Data Mode (CSn is always connected by Groud)
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St W6100 2 Figure 7 0 20| SPIMode 0 It Mode 3 THES X|3HH, MOSI & SCLK 2| Rising
o

)
(=3
va

)

e
o
Ho

, ==%l(Sampling) |11, MISO = Falling edge Q! 4<%, &4l(Toggling)=ICt. d2|1
=

MOSI 2} MISO = SCLK OFCF MSB O A{ LSB 77tX| =XtM 2 &2 EICEH

Sampling Toggling Toggling Sampling

| ! | !

SCLK / \ SCLK )

| i I i

| |

| [ i i

MISO/MOSI | MISO/MOQOSI |

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

Figure 7 SPI Mode 0 & Mode 3

5.1.1 SPI Frame
W6100 2 HOST 28 H &34 E= SPIFrame O 2|si X 0%l ST SPIFrame 2 Figure 8 1t
ZH0| Address Phase, Control Phase, Data Phase 2 A L[0f QUC}.

-Address Phase Control Phase Data Phase
| | N>=1
1110|9|8|7|6|s|a|3|z2|1|ofl7|6|s|a|z|2|2|o]7|6|s|a|3]|2]|1]0 7|6|s|al|3]|z2]|1]0
16 bits Offset Address Control Byte Data 1 PP Data N
LA [ O O B N N L T T T T T T T 1 T T T T T 1
Block R OP

Select Bits W Code

Figure 8 SPI Frame Format
Address Phase & W6100 2| Register LI TX/RX Memory O CH$F 16bits Offset Address

g
X|74SHE}. Control Phase = Address Phase O|A X|@E Offset Address 7} &3t Block &
MEASET | Read/Write Access Mode S SPI Operation Mode(Variable Length Data / Fixed Length
Data Mode)E X|d$HCH OFX|2tS 2 Data Phase OAl= SPI Operation Mode O [t& 9|

ZO|(N byte) Data == 1,2,4 byte Data S K| $HC}.

SPI Operation Mode 7} Variable Length Data Mode(VDM)2 A< CSn =2 EL=A| HOST O 2|5
SPI Frame TH|= A0 &[0{OF BtCt VDM QI B%, HOST = W6100 O /| CSn & Assert(High-
to-Low)2 22 M SPI Frame 2| A|&tE2 2|11, De-assert(Low-to-High)S Sl ZE(N byte
Data Phase H&FE)E L EIC}.

VDM I} FDM & ZHCHS| MHSIXIH VDM 2 5CS ol ZHEEZ Data 2 T&3}7| {20 length
Xeto] 210 FDM 2 CSn O] low 2 17 Z|/0{Ql1, SPI Operation Mode O [I}2} 1,2,4 bytes &

_l__‘_ A
&g = Ut
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5.1.1.1

16bits Offset Address =

Address Phase
Address Phase = W6100 2| Common 5! Socket Register, Socket n TX/RX Buffer Block Of CH

=X ez SLlEL

X|™stCt, Ol 16bits Offset Address

7o
HA "

MSB £ H LSB =22

W6100 SPI Interface & SPI Frame 2| Offset Address & A|%Zf(Base)2 2 1 byte Data & OtCt

Xts 22 Offset Address 7t 1 Z7t8t=

Sequential Data Read/Write & X| &

=
o
[

FCF.

5112 Control Phase
Control Phase = Block Select Bits(BSB[4:0])E &3l Address Phase OfA X|HEl Offset
Address 7| &3t Block & K| 3|11, Read/Write Access Mode, SPI Operation Mode & 22} Read
Write Access Mode Bit(RWB)2t SPI Operation Mode Bits(OM[1:0])S Sol X| gLt
7 6 5 4 3 2 1 0
BSB4 BSB3 BSB2 BSB1 BSBO RWB OMm1 oMo
Bit | Symbol Description
Block Selection Bits
W6100 o= 1 7H2| Common, 8 7H2| SOCKET n Register(n=0~7) 12|11
2t2to| SOCKET n Of ZHE|&= TX/RX Buffer @ Z2 Block 0|
=SV
Otz E= BSB[4:0]5 &3 M1E4Z|= Block 2 =A2HotCt,
BSB[4:2] BSB[1:0] Block
00 Common Register
01 Socket 0 Register
000
73 | BSB 10 Socket 0 TX Buffer
11 Socket 0 RX Buffer
00 Reserved
01 Socket 1 Register
001
10 Socket 1 TX Buffer
11 Socket 1 RX Buffer
00 Reserved
01 Socket 2 Register
010
10 Socket 2 TX Buffer
11 Socket 2 RX Buffer
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00 Reserved

01 Socket 7 Register
" 10 Socket 7 TX Buffer

11 Socket 7 RX Buffer

Ex) SOCKET 2 Register | Z<, BSB[4:2] = ‘010’, BSB[1:0] = ‘01".

Read/Write Access Mode Bit
SPI Read/Write Access Mode £ A3t}

2 RWB
0 : Read
1 : Write
SPI Operation Mode Bits
SPI Operation Mode € A7 Operation Mode & Variable Length Data
Mode(VDM)2t Fixed Length Data Mode(FDM)7t RLCt.
OM[1:0] Mode
00 VDM, N bytes Data Phase (1 <N)
01 FDM, 1 byte Data Phase
10 FDM, 2 bytes Data Phase
11 FDM, 4 bytes Data Phase
Variable Length Data Mode (VDM)
SPI Frame 2| Data Phase OfA] N-bytes Data & &4I5t= Mode Z,
1-0 | OM[1:0] CSn HMO{E S3l Data Length 7t ZMEICE HOST & CSn S
Assert(High-to-Low)2t 2 2 M W6100 Of| 4| SPI Frame 2| Address Phase
SA AES 22|31, OM[1:0] = ‘00’S EESH= Control Phase S

5

&A5t0) N-bytes Data Phase &2

o

2t2 =, CSn 2 De-
assert(Low-to-High)A|7{  W6100 O SPI Frame &4l 0] 2g

EIAES Y

VDM O A CSn = BEEA| HOST Off 2|3l SPI Frame THRIE X0 E[O{Of
FCH,

rok

Fixed Length Data Mode (FDM)
VDM OflA{&= HOST 2| CSn Control Off 2|5l Data Length 7| ZEE|&=

B, Fixed Length Data Mode O A{= OM[1:0]2t0ll 2|3l Data Length 7}

ZAM™EICt m2kM, cSn 2 A Low AEE S X|8H0F SIH, Data
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Length & OM[1:0] 2t A0 M2} BtEA| 1, 2, 4 bytes & tLt2)

7|- 2t

=

HJIO
rir

Ct.

5.1.1.3 Data Phase
Data Phase 2| 37| Control Phase 2| SPI Operation Mode Bits(OM[1:0])2] &70f 2t N
bytes(VDM) £+ 1, 2, 4 bytes(FDM)E ZHEICt Data £ byte THHIE S4IE[H HIEA
MSB £E| LSB =22 MOSI L& MISO E Sdll 1bits ¥ =XH o2 &L EICE

5.1.2 Variable Length Data Mode (VDM)

VDM 2 HOST 2| CSn Control 0| 2|5f SPI Frame 2| Data Phase Length 7} 2 EICt. &, Data
Phase 2| Length+ CSnControl O 2} 1 byte £Ef Nbyte 7HX| 2|9 ZO|E 7IE
EESH VDM Ol A Control Phase 2| OM[1:0]= HtEA| ‘00’222 M7 E|0{Of BhC,

ULk,

AN

+

-

5.1.2.1 Write Access in VDM

SPI Frgme Start

cSn ; CSn should be remained low until SPI Frame Transmission done

!

MODE3: 0 1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
—

- 1 I
SCLK  mopeo!
! 16 bits Offset Address BSB[4:0] RWPOM[1:0 8 bits Data 1
Rt 000 0.0 000.00.000.0000 00 DA 000000

MISO —-j—( 0Xx01 X 0X02 X 0X03 K 0X00 )7

SPI Frame End

CSn CSn should be remained low until SPI Frame Transmission done

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

1

1

)

1

i

1

SCLK |
8 bits Data 2 8 bits Datan i

1

wos —(ARARE00EARRRRRNEAREARERRRARE0G
MISO —( 0X00 x 0X00 X 0X00 X 0X00 )—E—

Figure 9 Write SPI Frame in VDM

Figure 9 = VDM 22 Write Access 5= SPI Frame & 20| &L}, HOST & CSn 2 Assert(High-
to-Low)2r 22 M W6100 O Al Address Phase F1&2 & 2ICt. Control Phase F S Al RWB E ‘1,
OM[1:0]2 ‘00’22 743 Write Access 3 VDM &S Z2ICt MOSI & Sl M&&|= Data
Bits = Toggling SCLK(Falling-Edge)0l &7|=2tx|0] w6100 22 MEEICH, VDM 2 CSn Of
Low O|1 Data Phase 7} A& M&E ZSL Sequential Data Write £ X|&$ICE ZE Data

Phase | &0| 22 %™ CSn 2 De-assert(Low-to-High) L},
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5.1.2.2 Read Access in VDM

SPI Fr.lame Start
cSn i CSn should be remained low until SPI Frame Transmission done

MODE 3| 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
- =

=
SCLK  wopeo!

16 bits Offset Address BSB[4:0] RWOM([ 8 bits Data 1

vios E@QQQQQQGGGGGQGOGQQQGGR009999699

MISO —;—( 0X01 X 0X02 X 0x03 X Data Value >7

SPI Frame End
I

cSn CSn should be remained low until SPI Frame Transmission done

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

|

1,

|

I

|

SCLK ;
8 bits Data 2 8 bits Data n |

mos 9999999999999999999999@999@99999 1
MISO ‘( Data Value X Data Value X Data Value X Data Value )—%—

Figure 10 Read SPI Frame in VDM

Figure 10 2 VDM 22 Read Access St= SPI Frame & EO{ &Lt HOST = CSn = Assert(High-
to-Low)2 224 W6100 O #l Address Phase &= 22Tt Control Phase T&A| RWB £
‘0’22, OM[1:0]2 ‘00’22 H7J3l Read Access X VDM 2 L ZICt Address & Control
Phase £ Toggling SCLK(Falling-Edge)0il &7|2t5t0] MOSI = &S3H 1 Bit % T&5t2 Sampling
SCLK(Rising-Edge)0fl &7|2t5t0{ MISO & &% £0{2+& Data € 4IBHCE CSn Of Low 0|11
Data Phase & A& =41& AL Sequential Data Read S X|¥SICt, Data Phase 2| £=210|

A2 M CSn 2 De-assert(Low-to-High)etCt.

5.1.3 Fixed Length Data Mode (FDM)

FDM2 HOSTO|Al CSn2 Control® &= 2111 W61002| CSnO| Always Low (Connected GND) 2!
G20 ArEEC.

VDM O A CSn & Assert I De-assert 22 ZM Data Phase 2| Length & Z7ddI= 20 Btsf
FDM Ol A|= Control Phase 2| SPI Operation Mode Bits(OM[1:0])S S3dlf Data Phase Length &
Z74TICE OM[1:0]12| 20l ‘01’ / 10’ / “11°0f [}2tA Data Phase Length= 27| 1/ 2/ 4
bytes 2 ZHEE|0 OM[1:0]2] H7H1} CIE Data Phase Length € Z= SPI Frame 2| ®&2
W6100 2| H|Zd S%S OF7|sttt.

SPI Frame 2 VDM 1t S Lst0 2 MEFSICE, ZAX) 5.1.2Variable Length Data Mode (VDM)
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5.13.1

Write Access in FDM

1 byte Write Access
Control Phase Data Phase
Address Phase BSB RWB | OM 1% Data
15]1aJ13J12J11Jwo[ o[8[ 7 [e[s[a[s]z]1Jolafs]z]1Jolrw|[1Jo[ 76543210
ol ox [ x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x| x|{x]| 1 [0]1| x| x| x|x|x|[x|x|x
Figure 11 1 byte Data Write Access SPI Frame in FDM
2 bytes Write Access
Control Phase Data Phase
Address Phase =
B3B RWB | OM 1% Data
15J1aJ13J12]11Jw[ o e[ 7[e[sa]af2]aJolalasT2]1Jo(rmwl1Jo]7]6e]s]a]a]2]1]0
W % | o® dofo | o oW x| x| x| W[ ox | oxfo® x| ox x| x| 1 [ 1|0 x| x| x| % x| x| x|
Data Phase
2™ Data
7]le]s]afz]2]a]o
x x x x x x x x
Figure 12 2 bytes Data Write Access SPI Frame in FDM
4 bytes Write Access
Control Phase Data Phase
Address Phase =
BSB RWB | OM 1% Data
15/14f13|12|11lwo|9 |8 |7 [6]s5]a|3[2[1floflalslz2{1]lofrRw|rlo]7]|e]|s5]al3slz]1]0
Xfom x| [ x| x| x| x| ox x| o® | x| ox x| x| x| 1 11| x| x| x| ox|x| x| x[x
Data Phase Data Phase Data Phase
2" Data 3" Data 4" Data
7]le6][s[a]s]z]aJo[7]e]s]a]3[2]1]0 s[s[a[3]2]1J0
x x X x x x x x x x x x x x x x x x x x x X x x
Figure 13 4 bytes Data Write Access SPI Frame in FDM
5132 Read Access in FDM
1 byte Read Access
Control Phase Data Phase
Address Phase BSB RWB| OM 1% Data
15[14f13[12]J1aJwo] s e[ 7][s][s]a]s 1JofJafs]z2]aJolrw]1Jo[7]e]sTalz]2]1]0
X Xl x| x| x| x| x| % | x| x|®|x|x|x|x|x]| 0 |01
x x x x x x x x
Figure 14 1 byte Data Read Access SPI Frame in FDM
2 bytes Read Access
Control Phase Data Phase
Address Phase =
BSB RWB| OM 1% Data
15[1af13f12J1aJwo]e[a]7e[s[afzs]2]1Jolalas]alaJolrwl 1ol 7]se][s]alz3]z]1T0
X X x X x X X * X x X X * X x X X X X x X 0 1 L]
X X X X x X X X
Data Phase
2™ Data
7le]s]alza]2]1]o0
x x x x X x x x
Figure 15 2 bytes Data Read Access SPI Frame in FDM
4 bytes Read Access
Control Phase Data Phase
Address Phase =
BSB RWE| oM 1% Data
15|14|13[12]11|0| 9 [ 8 s|lals[2[afoflafsz2]a|ofrw|]a|o]7]e|[s][a]l3]2]1]0o
* x * x * ® * * * * x * x * * * * x * 0 1 1
x X x x x x x x
Data Phase Data Phase Data Phase
2™ Data 3™ Data 4 Data
7lels]afzsfz]a]ol7]se]ls|[a]a]a]aJol7]lse]s]alz]2]a1]0o
X X X X X X X X X X X X X X X X X X X X X X X X
Figure 16 4 bytes Data Read Access SPI Frame in FDM
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5.2 Parallel BUS Mode

PIN MOD[3:0] = ‘010X’ & Z < Parallel BUS Mode € X|&35tH, HOST 2t W6100 = Figure 17 1}
Z0| AZEICE

/CS »| CSn
JWR > WRn
/RD » RDn
MCU SINT r NTh W6100
ADDR[1:0]| [ > ADDR[1:0]
DATA[7:0] " DAT[7:0]

Figure 17 Host Interface in Parallel BUS Mode

Parallel BUS Mode Ofl Al W6100 2 HOST OflA] M& &= ADDR[1:0]2 S3{ DAT [7:0]= Read/
Write Access & 16 bits Offset Address Register 2/ X|, K| El Offset Address 7} %%t Block =
MERSH= Block Select Bits 2IX|, =& X|HE Offset Address O] XZE|= Data 9IXE

H
-y
FEEr

r

ADDR[1:0]2 Table 3 O|A EO{F= AXMEH Zi0f M2tA 16 bits Offset Address Register 2|
2| 8 bits & X|™Y5t= IDM_ARH, St9| 8 bits & X|™d5t= IDM_ARL, X|"HE=l Offset Address
7t &3t Block 2 MEiSt= IDM_BSB 12|11 Offset Address O X&E[= Data & LtEtUE

IDM_DR £ F&2=IC},
Table 3 Registers in Parallel BUS Mode
ADDR[1:0] Symbol Description

Indirect Mode High Address Register

00 IDM_ARH 42| 8 bits Offset Address Register

Indirect Mode Low Address Register

01 IDM_ARL | 10| 8 bits Offset Address Register
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Block Select Register
W6100 Ol = Common, 8 72| Socket n Register(n=0~7) 12|11
Z+2+o| Socket n O & E|= TX/RX Buffer 2F 22 Block S0|
EXHSHCE.
Ot2f E+E IDM_BSR[7:3]12 &3l ME{Z|= Block 2
S AlBtsiCE
[7:5] [4:3] [2:0] Description
00 Common Register
01 Socket 0 Register
000
10 Socket 0 TX Buffer
11 Socket 0 RX Buffer
00 Reserved
10 IDM_BSR 01 Socket 1 Register
001 Reserved
10 Socket 1 TX Buffer
11 Socket 1 RX Buffer
00 Reserved
01 Socket 2 Register
010
10 Socket 2 TX Buffer
11 Socket 2 RX Buffer
00 Reserved
01 Socket 7 Register
111 Reserved
10 Socket 7 TX Buffer
11 Socket 7 RX Buffer
11 IDM_DR 8 Bits Data Register
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5.2.1 Parallel BUS Mode Data Write
sn\ , a

wo TN /NSNS
RDn ”

o —X o X1 Xz X3 X3 )-(C 3 )y—
[[;‘?DT] — appRH X ADDRL X BS X 1"DATA X 2"DATA )--( N"DATA )—

Figure 18 Parallel Bus N-Bytes Data Write Access

Figure 18 2 N-Bytes Data Write & E O{ELCt. HOST = CSn = Assert(High-to-Low) 22 2M
W6100 Of| | N-Bytes Data ™&2 L ZICt. Write Access A| ADDR[1:0]2] #t& =XH2Z ‘00’

St

/01’ /10’ / 11’22 AP O ZM 16 bits Offset Address Register 2| & ¢| 8bits, SI2| 8bits,
Block Select Bits & A d3st1 £ &t

Parallel Bus Mode = N-Bytes Sequential Data Write & X|&$IC},

5.2.2 Parallel Bus Mode Data Read
sn o\ ) /

w TN\ "
o —X_ 0 X1 X 2 X 3 X 3 H-(C 3
Doy —_ADDRH Y ADDRL Y BS X 17DATA X 2" DATA ) - (_N" DATA )—

Figure 19 Parallel Bus Mode Continuous Read Access

Figure 19 = N-Bytes Data Read € EO{FELt. HOST & CSn & Assert(High-to-Low) 22 M
W6100 Of| 4| N-Bytes Data M&2 L ZICt Write Access A| ADDR[1:0]2] #fS =A™ Z ‘00’
/01’ /10 / 11’22 MHEOZM 16 bits Offset Address Register 2| A ¢| 8bits, S}2| 8bits,
Block Select Bits & &35t W6100 225 E Data & 2I%HCt.

Parallel Bus Mode = N-Bytes Sequential Data Read & X| @/ StCt,
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6  Functional Description
W6100 = ZtCHSE Register ZZXTIOZ  Internet Connectivity & XS$CE  Functional
Description = W6100 2| Initialization %! Z} Protocol(TCP, UDP, IPRAW, MACRAW) 1 =7}

7| S0l M [E DATA S4IEHEO0| CHSHY THAE Pseudo Code & A EOHCE,
6.1 Initialization
Network =2} SOCKET n TX/RX Buffer Block S& X7|%}stCt,

6.1.1 Network Information Setting

IPv4 3 IPve EA12 8t 7|2 Network Information & A&t}

Network Configuration Unlock:

{
/* Network Unlock before set Network Information */
NETLCKR = 0x3A;
3
Source Hardware Address:
{
/* Source Hardware Address, 11:22:33:AA:BB:CC */
SHAR[0:5] = { Ox11, 0x22, 0x33, OxAA, 0xBB, 0xCC };
3
IPv4 Network Information:
{
/* Gateway IP Address, 192.168.0.1 */
GAR[0:3] = { 0xCO, 0xA8, 0x00, 0x01 };
/* Subnet MASK Address, 255.255.255.0 */
SUBRJ0:3] = { OxFF, OxFF,, OxFF, 0x00};
/* W6100 IP Address, 192.168.0.100 */
SIPR[0:3] = {0xCO0, 0xA8,0x00, 0x64};
3
IPv6 Network Information:
{

/* Link Local Address, FE80::1322:33FF:FEAA:BBCC */
LLAR[0:15] = { OxFE, 0x80, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00,
0x13, 0x22, 0x33, OxFF, OxFE, OxAA, 0xBB, 0xCC };

/* Global Unicast Address, 2001:0DB8:E001::1222:33FF:FEAA:BBCC */
GUAR[0:15] = { 0x20, 0x01, 0x0OD, 0xB8, OxEQ, 0x01, 0x00, 0x00,
0x13, 0x22, 0x33, OxFF, OxFE, OxAA, 0xBB, 0xCC };

/* IPv6 Subnet Mask Address, FFFF:FFFF:: */
SUB6R[0:15] = { OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00 3};

/* IPv6 Gateway Address, FE80::1322:33FF:FE44:5566 */
GA6R[0:15] = { OxFE, 0x80,0x00, 0x00, 0x00, 0x00, 0x00, 0x00
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0x13, 0x22, 0x33, OxFF, OxFE, 0x44, 0x55, 0x66 };

3

Network Configuration Lock:

{
/* Network Lock before set Network Information */
NETLCKR = Any value except 0x3A;

}

6.1.2 SOCKET TX/RX Buffer Size Setting
SOCKET £4I O|FO0f| AFXAt= Sn_TX_BSR/Sn_RX_BSR MHES E3|l SOCKET n TX/RX Buffer

Size & Z7dHCt.
SOCKET n TX/RX Buffer Size = 0,1,2,4,8,16KB 2 & 7}5diL} 2t £35H0| TX/RX

Memory 2| 37| 16KB € =1t 4= giCt.

In case of, assign 2Kbytes RX/TX Memory per SOCKET

{
// set Base Address of TX/RX Memory for SOCKET n
TxTotalSize = 0; /1 for check the total size of SOCKET n TX Buffer
RxTotalSize = 0; // for check the total size of SOCKET n RX Buffer

for (n=0; n<7; n++) {

Sn_TX_BSR = 2; // assign 2 Kbytes TX Memory per SOCKET

Sn_RX_BSR = 2; // assign 2 Kbytes RX Memory per SOCKET

TxTotalSize = TxTotalSize + Sn_TX_BSR;

RxTotalSize = RxTotalSize + Sn_RX_BSR;

If( TxTotalSize > 16 or RxTotalSize > 16 ) goto ERROR; // invalid Total Size
}// end for

3
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6.2 TCP

TCP(Transmission Control Protocol)= IP Layer 92| M&EAH SO /AXISHH 1:1 HZ 7|Hto|
|

=
tetaF DATA & Protocol O|Ct EESH Port Number £ O|&3l Application 7t &4l

mjo
=

OH

TCP & 1:1 ®Z 7|HIO|EZ Destination 12| DATA &412 [SHA Destination OfA|
HZQHE StHLI Destination SEFH HZAQHEZ Y=Ct O IHOIN HY HZQHZ

Ot
ir oo
H

2 ‘TCP CLIENT’, ¢1ZQH & = ZZ ‘TCP SERVER’Z L &2%ICt TCP & A2|d

Ae VS Z2ZEZEZMN HZ0| 2=E 0|=°| DATA J+4 1EOM =¢ SH
o
=

HAHLIES S ©E DATAL| AN EE 2elstn =HdE|AHLE &=E DATA= MM SSHCL.
‘TCP SERVER’2} ‘TCP CLIENT’& TCPYZZZE7t O|R20{X|7| MK AAES |X|SIH DATAS
S,

SERVER CLIENT CLIENT

OPEN OPEN

LISTEN CONNECT

< Connect—Request ‘ Connect—Request >
ESTARRSHED ESTABLISHED

< Data Communications > < Data Communications >

< Disconnect—Request | < Disconnect—Request
Or Or
‘ Disconnect—Request > ‘ Disconnect—Request >
CLOSED CLOSED
“TCP SERVER” “TCP CLIENT”

Figure 20 TCP SERVER and TCP CLIENT
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6.2.1 TCP SERVER

OPEN
LISTEN
NO —FSTABLISHEDY 1S
Receiving
Received DATA? -
Process
NO |
Send DATA? Sending: L.
Process
NO |

Disconnecting

Process
A

Received FIN?
NO

Figure 21 TCP SERVER Operation Flow

* OPEN
SOCKET n & TCP4/TCP6 Mode 2 OPEN 3tCt,

TCP Mode : TCP4, TCP6

{

START :
Sn_MR[3:0] = ‘0001’; /* set TCP4 Mode */
// Sn_MR[3:0] = “1001’; /* set TCP6 Mode */
Sn_PORTR[0:1] = {0x13,0x88}; /* set PORT Number, 5000(0x1388) */
Sn_CR[OPEN] = “1’; /* set OPEN Command */
while(Sn_CR != 0x00); /* wait until OPEN Command is cleared*/
/* check SOCKET Status */
if(Sn_SR != SOCK_INIT) goto START;

3

 LISTEN

SOCKET n S ‘TCP SERVER’Z SZFA|ZICE, Destination 2| 22 & (SYN packet)2 CH7|$HCt.

{
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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 */

3

* ESTABLISHED?
‘TCP SERVER’= SYN Packet =4 F7}X| CH7| 2 EH(Sn_SR=SOCK_LISTEN)E
CLIENT’25H SYN Packet 2 s=4I8}™H SYN/ACK Packet 2 T&st1, AZS ALt
H&0| b2 2 A2, Sn_IR[CON] =& Sn_SR[SOCK_ESTABLISHED]Z 20l 4= QIC

wX|otH, ‘TCP
[

—_
. -—

H&0| 22 &|H TCP4/TCP6 Mode Of 2} Destination Address & Sn_DIPR SE= Sn_DIP6R S

—lolst A
gholgt & UL

First method :
{
/* check SOCKET Interrupt */
if(Sn_IR[CON] == ‘17)
{
Sn_IRCLR[CON] = “1’; /* clear SOCKET Interrupt */
goto Received DATA?; /* or goto Send DATA?; */
} /7 end if
else if (Sn_IR[TIMEQOUT] == ‘1’) goto Timeout?;

/* check destination address */
if(Sn_MR[3:0] == TCP6 Mode)
destination_addr[0:15] = Sn_DIP6R;
else if(Sn_MR[3:0] == TCP4 Mode)
destination_addr[0:3] = Sn_DIPR;
3

Second method :

{

/* checnk SOCKET status */

if (Sn_SR == SOCK_ESTABLISHED)

{
Sn_IRCLR[CON] = “1’; /* clear SOCKET Interrupt */
goto Received DATA? /* or goto Send DATA?; */

3
else if (Sn_IR[TIMEOUT] == ‘1’) goto Timeout?;

/* check destination address */

if(Sn_MR[3:0] == TCP6 Mode)
destination_addr[0:15] = Sn_DIP6R;

else if(Sn_MR[3:0] == TCP4 Mode)
destination_addr[0:3] = Sn_DIPR;

3

* Receive DATA?
SOCKET n 9| DATA =404 = Sn_RX_RSR EE+£ Sn_IR[RECV]S Sl &

ro
rt
o
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First method :
{
/* check SOCKET RX Memory Received Size */
if (Sn_RX_RSR > 0) goto Receiving Process;
3
Second method :
{
/* check SOCKET RECV Interrupt bit */
if (Sn_IR[RECV] == ‘1’)
{
Sn_IRCLR[RECV] = “1’; /* clear SOCKET Interrupt */
goto Receiving Process;
} /7 end if
3

* Receiving Process

SOCKET RX Buffer 25 E ==4IE DATA & Read PIC}.

44l DATAE Read ¥, 1 Size P Sn_RX_RDE Z7tA|7|1, Sn_CR[RECV]E &l THC,

oFoF,
Sn_CR[RECV] =& O|Z SOCKET n RX Buffer O DATA 7} EOtRU= 4 Sn_IR[RECV]O| CHA|

Eciie

/* get Received size */
get_size = Sn_RX_RSR;

/* calculate SOCKET n RX Buffer Size */
gSn_RX_MAX = Sn_RX_BSR * 1024;

/* calculate Read Offset Address */
get_start_address = Sn_RX_RD;

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

3

e Send DATA? / Sending Process
SOCKET n TX Buffer 0 Write =l DATA & &L},
DATA Write =, 11 Size B3 Sn_TX_WD & Z7tA[7|11, Sn_CR[SEND]E F=WTICt. CHZ DATA

—

£ M&sh FH|7b b2 (Sn_IR[SENDOK] = “1°)E Mi7}X| CHS “Sending Process”S $=8gt %=
olon, M& TIMEOUT O] ZhMgt 5= QICt, ZA£X) 6.7 Retransmission
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Sn_IR[SENDOK]7} &gt mi7tX|Q| A|ZH2 AEEl SOCKET Count, DATA Size 2} Network
Traffic S0 2|E=ZXO0|C}.
M&E DATA Size = SOCKET n TX Buffer Size & X1}t 5= 911, MSS 2L} 2 DATA & MSS
CHo|2 LiH o M&ECt,

/* calculate SOCKET n TX Buffer Size */
gSn_TX_MAX = Sn_TX_BSR * 1024;

/* 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_size > 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 = Sn_TX_WR;

/* copy get_size of get_start_address to destination_address */
memcpy(get_start_address, destination_address, send_size);

/* increase Sn_TX_WR as send_size */
Sn_TX_WR += send_size;

/* set SEND and SEND6 Command in each TCP and TCP6 Mode */
Sn_CR = SEND; /* set SEND command in TCP Mode */
while(Sn_CR != 0x00); /* wait until SEND or SEND6 Command is cleared */

/* wait until SEND or SEND6 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_IRCLR[SENDOK] = ‘1’
else goto Timeout?;

3

* Received FIN (Passive Close)
Destination 225 EH HZAZE QX (FIN Packet)2 =45t Z20|H FIN Packet 2| =20 &

£ Sn_SR EE+= Sn_IR[DISCON]S Sl =tolstct,

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

3

Second Method:

{

If(Sn_IR[DISCON] = ’) goto Disconnecting Process;
3
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* Disconnected (Active Close)

Destination Of| 4l HZZ =& 27 (FIN Packet)2 T&2HCL.

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

3

e Disconnecting Process
Destination 2 EZFE FIN Packet & =4Igt 3% (Passive Close), T O|4 DATA &4I0|
ZQSIX| ALCHH Destination 0| FIN Packet 2 &35t SOCKET 2 Close PHCF.

Destination Ol FIN Packet & &%+ A2 (Active Close), Destination 2| FIN Packet

A
T
CH7|skn =41 = SOCKET O] Close E!Ct. O Process Ol A| Sn_IR[TIMEOUT]O| g 4 QICt,

Passive Close: /* received FIN Packet from Destination */
{
Sn_CR = DISCON;  /* send FIN Packet */
while(Sn_CR != 0x00);  /* wait until DISCON Command is cleared */
/* wait unit ACK Packet is received */
while(Sn_IR[DISCON] == ‘0’ and Sn_IR[TIMEOUT] == ‘0’) ;
if (SN_IR[DISCON] == ‘17)
{
Sn_IRCLR[DISCON] = “1’;  /* clear Interrupt */
goto CLOSED;
}
else goto Timeout?;
3
Active Close : /* sent FIN Packet to Destination */
{
/* wait until FIN Packet is received */
while(Sn_IR[DISCON] == ‘0’ and Sn_IR[TIMEOUT] == ‘0’);
if (SN_IR[DISOCN] == ‘17)
{
Sn_IRCLR[DISCON] = “1’;  /* clear Interrupt */
goto CLOSED;
3
else goto Timeout?;
3
* Timeout?

TCP = SYN/DATA/FIN Packet ™&0 CHot SEH(ACK Packet)2 +4I5HX| 2ot 2%, 4 E

AlZt S WEES sESLE WSS HIg E2 Sn_IR[TIMEOUT]O| 2 4StCt,

In

2}Z) 6.7 Retransmission
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{
/* check TIMEOUT Interrupt */
if(Sn_IR[TIMEOUT] == ‘1)
{
Sn_IRCR[TIMEOUT] = “1’; /* clear Interrupt */
goto CLOSE;
}
3
* CLOSE

SOCKET n 2 Disconnecting Process, Sn_IR[TIMEOUT], Sn_CR[CLOSE]Ofl 2|8l CLOSE ZIC}.

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

6.2.2 TCP CLIENT

Received DATA? m
Process
No [
Send DATA? Sending ||
Process
NO [,

Disconnecting

Process
7 Y

Received FIN?
NO
NO

Figure 22 TCP CLIENT Operation Flow

* OPEN
2f=) 6.2.1 TCP SERVER
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o CONNECT
SOCKET n 2 ‘TCP CLIENT’E SZEHA|ZICE,
Sn_CR[CONNECT] EE-= Sn_CR[CONNECT6]2 &3l ‘TCP SERVER’Z SYN Packet 2 T™&oHCL.

Sn_MR[3:0] = TCP4:
{
/* set destination IP address, 192.168.0.11 */

Sn_DIPR[0:3] ={ 0xCO, 0xA8, 0x00, 0x0B};
/* set destination PORT number, 5000(0x1388) */
Sn_DPORTR[0:1] = {Ox13, 0x88};

Sn_CR = CONNECT; /* set CONNECT command in TCP Mode */

while(Sn_CR != 0x00); /* wait until CONNECT or CONNECT6 command is cleared */

goto ESTABLISHED?;
}
Sn_MR[3:0] = TCPé6:
{

/* set destination IP address, FE80::10D:FC:34A:EF90 */

Sn_DIP6R[0:15] = {OxFE, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
0x01, 0x0D, 0x00, OxFC, 0x03, Ox4A, OxEF, 0x90};

/* set destination PORT number, 5000(0x1388) */

Sn_PORTR[0:1] = {Ox13, 0x88};

Sn_CR = CONNECT6; /* set CONNECT6 command in TCP6 Mode */
while(Sn_CR != 0x00); /* wait until CONNECT or CONNECT6 command is cleared */
goto ESTABLISHED?;

3

 ESTABLISHED?
‘TCP CLIENT’2 ‘TCP SERVER’Z T3t SYN Packet O CH3F SYN/ACK Packet & =4I H7HX|
HEQEHE] (Sn_SR=SOCK_SYNSENT)E ®X|5t0{, ‘TCP SERVER’ZFE SYN/ACK Packet £

S
TASHH HZAO0| b2 E|H, Sn_IR[CON] B+ Sn_SR[SOCK_ESTABLISHED]Z =tQlgh =~ QIC},
HH0| 2= 5| TCP4/TCP6 Mode Of [H2} Destination Address = Sn_DIPR £+ Sn_DIP6R =
sofl & == ULt

2/=) 6.2.1 TCP SERVER: ESTABLISHED?

e Others flow

2/X) 6.2.1 TCP SERVER

6.2.3 TCP DUAL
SOCKET 2 W6100 2| Dual Stack(IPv4/IPv6)2 7|82 Z TCP Dual(TCPD) Mode £ X|SSrLCt.

TCPD Mode 2 OPEN & SOCKET O| Sn_CR[LISTEN]O| 2|3l ‘TCP DUAL SERVER'Z &S2tst=
42, Y=E5t= Destination 2| IP H{TO]| M2} TCP4 == TCP6 22| A0 ZFEICt TCP
DUAL CLIENT’Z SZEfsteE 42, Sn_CR[CONNECT] =& Sn_CR[CONNECT6]S S8l TCP4 =&
TCP6 2 SEBHCY,
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Destination 12| 0| 222%™ HOST £ Sn_ESR[TCPM]= Sdi SOCKET O| TCP4 =&

TCP6 2 %Il-‘é'l-% =1%ol k13 _/'k_ (2)1[|-

= | i

6.2.3.1 TCP DUAL SERVER
‘TCP DUAL SERVER’2| Operation Flow = Figure 21 1t S 3|Ct,

* OPEN
SOCKET n 2 TCPD Mode 2 OPEN $tC},

TCP Mode : TCP4, TCP6, TCPD
{
START :
Sn_MR[3:0] = “1101’; /* set TCPD Mode */
Sn_PORTR[0:1] = {0x13,0x883}; /* set PORT Number, 5000(0x1388) */
Sn_CR[OPEN] = “1’; /* set OPEN Command */
while(Sn_CR != 0x00); /* wait until OPEN Command is cleared */
/* check SOCKET Status */
if(Sn_SR != SOCK_INIT) goto START;
}

e Others flow

2/X) 6.2.1 TCP SERVER

6.2.3.2 TCP DUAL CLIENT
‘TCP DUAL CLIENT’2| Operation Flow & Figure 22 2 & 2SI},

* OPEN
2/Z) 6.2.3.1 TCP DUAL SERVER: OPEN

» CONNECT
Sn_CR[CONNECT] ==+ Sn_CR[CONNECT6]2 Sdll ‘TCP SERVER’Z SYN Packet 2 &35
TCP4/TCP6 22| TXt0| AHEICE,

TCP4 :
{
/* set destination IP address, 192.168.0.11 */

Sn_DIPR[0:3] ={ 0xCO, 0xA8, 0x00, 0x0B};
/* set destination PORT number, 5000(0x1388) */
Sn_DPORTR[0:1] = {0x13, 0x88};

Sn_CR = CONNECT; /* set CONNECT command */

while(Sn_CR != 0x00); /* wait until CONNECT or CONNECT6 command is cleared */
goto ESTABLISHED?;

3
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TCPé6 :

{
/* set destination IP address, FE80::10D:FC:34A:EF90 */

Sn_DIP6R[0:15] = {OXFE, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
0x01, 0x0D, 0x00, OxFC, 0x03, 0x4A, OxEF, 0x903;

/* set destination PORT number, 5000(0x1388) */

Sn_PORTR[0:1] = {Ox13, 0x88};

Sn_CR = CONNECT®6; /* set CONNECT6 command */

while(Sn_CR != 0x00); /* wait until CONNECT or CONNECT6 command is cleared */
goto ESTABLISHED?;

3

¢ Others flow
’.S’_E) 6.2.1 TCP SERVER

6.2.4 Other Functions
6.2.4.1 TCP SOCKET Options
SOCKET € OPEN St= IHHO0IA Sn_MR I} Sn_MR2 £ E3llA] SOCKET Option & X stC},

* No Delayed ACK : Sn_MR[ND] = ‘1’
No Delayed ACK Flag = SOCKET O| TCP &4! S0f| Destination 2| DATA Packet O CHot

ACK Packet 2 Delay 20| FA| M&5t= 7|s0]|Ct.

* Delayed ACK : Sn_MR[ND] = ‘0’
RTR A7 A|Zt O|= =45t DATAPacket 0| CHPH ACK Packet 2 & 38t7Lt, Sn_CR[RECV]
= ‘10| 2J8l TCP Window Size 7} & MSS HC} 22 &A% ACK Packet 2 T&THCt,

* Force PSH Flag : Sn_MR [FPSH] = ‘1’
TCP Force PSH = == DATA Packet ©| PSH flag & 7 3tCt.

¢ Auto PSH Flag : Sn_MR[FPSH] = ‘0’
Destination 2| Window Size 7} 0 O|Z{L}, Sn_CR[SEND]O{ 2[diA MSS

M=l OpX|2h DATA packet 2| PSH flag & A S,

n
—Ho

22 L+ O

r

* Destination Hardware Address by Sn_DHAR : Sn_MR2[DHAM] = ‘1’
HOST 7t 74t Sn_DHAR 2 Destination Hardware Address 2 A&t}

e Destination Hardware Address by ARP : Sn_MR2[DHAM] = ‘0’
“TCP SERVER’Q! H 2, Destination S 2 E| =213t SYN Packet Of A
‘TCP CLIENT’Q!l &%, ARP/ND-process O A{ 2/53t Destination Hardware Address £

At etLt.

e Destination Hardware Address by Sn_DHAR : Sn_MR2[FARP] = ‘1’
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‘TCP SERVER'Ql Z2, "TCP CLIEENT'Z28EH =418 SYN Packet O LCH®F SYN/ACK
Packet & S&E3t7| O|T0| ARP/ND-process & +¥5l0] 253t Destination Hardware
Address & AME3ICE

Sn_MR2[DHAM] = ‘1" Q| ZL ARP/ND-process S s&i5tX|2F, Sn_DHAR = Destination

-—

Hardware Address 2 A2t}

* Destination Hardware Address by Sn_DHAR : Sn_MR2[FARP] = ‘0’
"TCP SERVER'Ql &2, Destination 225 E{ =218t SYN Packet Of A
‘TCP CLIENT'Ql &%, ARP/ND-process Oi|A] 2I53t Destination Hardware Address £

At-Eotet.

6.2.4.2 Keep Alive

Keep Alive (KA)= Destination 1}o| HZO| {F=oHX| ZHASEHZ| 8 0|0] T&TH DATA

Packet 2| OtX|2} 1 Byte & AT™STICt [MEtA O] 7|52 1 Byte O|&2| DATA € &
AL Ar2% = QUCt KA Packet &0 CHsH ACK Packet & F+AISHX| 2% A, dHE

Retransmission Time O|& Sn_IR[TIMEOUT] = ‘1’ 2 siCt,

KA Packet 2 2782t F7[(Sn_KPALVTR > 0)0tCH H&ESHAL, & F7|7h Gl (Sn_KPALVTR =
0) 42 Sn_CR[SEND_KEEP] = ‘1’ 2 H&stiCt,
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6.3 UDP

UDP(User Datagram Protocol)2 IP Layer 2| MEAH S0 AX|SHH ME|HS EESX| Y=

Datagram S412 ol= Protocol O|Ct. EESF Port Number & O| &3l Application 7t S41&

MSotCt. uDP = AZNEO0l Ha filon Stit 0|42 Destination If 412 & = Us

O|F0| Uz HtH DATA TE0| CHot dMz|dES EFSHK| BB = DATA S541 oA

DATA &AMo|Lt f8}X| Q= Destination 25 E| DATA $=410| gz 4 QICt UDP
=t}

=
HEEA2 DATA &4 #2|o 2t 34 Unicast, Broadcast, Multicast 2
o

Mode SOCKET O] SXtS 22 LIEFHCE,

()

e
Received DATA:
Process
NO —|
Send DATA? Sending
Process

NO

(e )

Figure 23 UDP Operation Flow

6.3.1 UDP Unicast

UDP Unicast & StLEQ| & AIXH7} SELEQ| Destination Off DATA & M&dt= S4IEA|O|CH DATA
& MO UDPSOCKET 2 Z|Z9| Destination EE= AlZ22 Destination O CHSH{A{ZE ARP/ND-

process = TdSBICE O| process OlA Sn_IR[TIMEOUT] = “1°0| gt &= QUCt (#X) 6.7

Retransmission)

EESH Sn_MR2[DHAM] = ‘1’Ql Z 2, ARP/ND-process = *42fZ|11, HOST 7t 4’83t Sn_DHAR &

Destination Hardware Address 2 At-23tCt,

UDP Unicast 2| 5Z5 52 Figure 23 1t & 5tC},

* OPEN
SOCKET n 2 UDP4 / UDP6 Mode & Open L.

| UDP4, UDP6 Mode : |
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{
START :

Sn_MR[3:0] = ‘0010’; /* set UDP4 Mode */
// Sn_MR[3:0] = ‘1010; /* set UDP6 Mode */

/* set Source PORT Number, 5000(0x1388) */
Sn_PORTR[0:1] = {Ox13, 0x88};

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

/* check SOCKET for UDP6 Mode */
if(Sn_SR != SOCK_UDP) goto START;

* Received DATA?
2fZ) 6.2.1 TCP SERVER: Received DATA?

* Receiving Process
UDP = L} O|4t9| Destination 2 E{ DATA Packet & A& &= JAOM, Zt Destination 2

T22 29Il DATA Packet 2 Figure 24 2 20| “PACKET INFO”2t EH| SOCKET n RX Buffer Of
K& EC

HOST = SOCKET n RX Buffer Of|A| Et=A| Figure 24 THP|Z2 Read d{OF$ICE, =AlIEH UDP

=
Packet O] SOCKET n RX Buffer 2| Free Size 2Ct 37{L} Fragmentation £ 4% Discard =IC}.

«—38 or 20 Byte specified DATA SIZE in PACKET INFO———
PACKET INFO *UDP DATA
Data L Destination
IPv6é | ALL |MUL| O |LLA length Destination IP Address Port Number
« 5 bit »—11 bit—>< 4 or 16 Byte > 2 Byte

* DATA SIZE is only the size of UDP DATA

Figure 24 Received DATA in UDP Mode SOCKET RX Buffer Block

Table 4 Parameter Description in PACKET INFO

PACKET INFO Description
0 : UDP/IPv4 Packet =4I
IPv6
1 : UDP/IPv6 Packet 2!
0 : others
BRD/ALL
1 : Broadcast(Allnode) Packet =4I
0 : others
L
MU 1 : Multicast Packet =4I
0 always ‘0’
LLA 0 : GUA
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1:LLA

DATA Length *UDP DATA Length X%

Destination IP UDP4 ==4IA|, Destination IPv4 Address X% (4 Byte)

Address UDP6 $=41A|, Destination IPv6 Address K&t (16 Byte)

Destination Port
Number

Destination Port Number

UDP4 Mode :
{
/* receive PACKINFO */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = 8 bytes;

/* extract Destination IP, Port, Size in PACKET INFO */
data_Info = destination_address[0] & “11111000”;
data_size = (destination_address[0] & “00000111” << 8) + destination_address[1];
if( data_info & ‘10000000’ == 0 ) /* Is Destination IPv4 Address? */
{
dest_ip[0:3] = destination_address[2:5];
dest_port = (destination_address[6] << 8) + destination_address[7];
3
/* read UDP DATA */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = data_size;

3

UDP6 Mode :
{
/* receive PACKINFO */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = 20 bytes;

/* extract Destination IP, Port, Size in PACKET INFO */
data_Info = destination_address[0] & “11111000”;
data_size = (destination_address[0] & “00000111” << 8) + (destination_address[1];
if( data_info & ‘1000000’ ! = Q) /*Is Destination IPv6 Address? */
{
dest_ip[0:15] = destination_address[2:17];
dest_port = (destination_address[18] << 8) + destination_address[19];
3
/* read UDP DATA */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = data_size;

3

e Send DATA? / Sending Process
2/=) 6.2.1 TCP SERVER: Send DATA? / Sending Process

UDP4 Mode
{
/* set destination IP address, 192.168.0.11 */

Sn_DIPR[0:3] = {0xCO, 0xA8, 0x00, 0x0B};
/* set destination PORT number, 5000(0x1388) */
Sn_DPORTR[0:1] = {0x13, 0x88};
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goto 6.2.1 TCP SERVER: Send DATA? / Sending Process with Sn_CR[SEND];
3
UDP6 Mode
{

/* set destination IP address, FE80::10D:FC:34A:EF90 */

Sn_DIP6R[0:15] = {OXFE, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00

0x01, 0x0D, 0x00, OxFC, 0x03, Ox4A, OxEF, 0x90};

/* set destination PORT number, 5000(0x1388) */

Sn_DPORTR[0:1] = {Ox13, 0x88};

goto 6.2.1 TCP SERVER: Send DATA? / Sending Process with Sn_CR[SEND6];
}

* Complete Sending? / Timeout?
X| & 9| Destination L= MZ& Destination 22 DATA Packet € M&E 42, DATA Packet

P

~ g le‘lo-” ARP/ND- process % 6OH_5|-D:| O| Process O”A'i Sn |R[T|MEOUT]O| %AOH% 4\_
Aomq, siE DATA packet 2 Discard EIC}.

3

UDP = TCP 2t Ea| 1:N S4I& X[ {52 Z, Sn_IR[TIMEOUT] = “1°(( 2/Z) 6.7 Retransmission)O|
2MSIEH 2 SOCKET 2 CLOSE Z|X| Q&=L

{
/* check TIMEOUT Interrupt */

if(SN_IR[TIMEOUT] == ‘1’)

{
Sn_IR[TIMEQUT] = “1’; /* clear TIMEOUT Interrupt */
goto Finished?;

3

* Finished? / CLOSE
o O|& H'Y DATA 7t Q= A2 Sn_CR[CLOSE]ES S3dl SOCKET & CLOSE $tCt.

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

6.3.2 UDP Broadcast

—

Broadcast = dlLtS| &AXZE S Network L Ch4 Node S0|H DATA £ F&dt=
EAIEFAO|C}.

O L-O 1
UDP4 2| 42, &Y Network Lf2| ZE Node S0 DATA £ T&5t= 24 (Al Node Broad

casting)t, &2 Network Lif St Subnet Of %3t Node SO T DATA £ &S &4l

rr

(Subnet Broadcasting) O| QUCE.
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UDP6 2| AR, All-Node Multicast Address Q! FF02::01 £ =230 UDP4 2| All-Node
S,

—

o

Broadcasting 2t =gt & HWAS X

* OPEN
2}Z) 6.3.1 UDP Unicast: OPEN

* Received DATA?
":‘;’f) 6.2.1 TCP SERVER: Received DATA?

* Receiving Process

Z/=) 6.3.1 UDP Unicast: Receiving Process

e Send DATA? / Sending Process
UDP4 Broadcasting 1} UDPé All-Node Multicasting Off [+ Destination IP Address &

23t

UDP4 All Node Broadcasting :

{
/* set broadcast address, 255.255.255.255 */
Sn_DIPR[0:3] = {OxFF, OxFF, OxFF, OxFF};
/* set Destination PORT Number, 5000(0x1388) */
Sn_DPORTR[0:1] = {Ox13,0x88};
goto 6.2.1 TCP SERVER: Sending Process with Sn_CR[SEND];
3

UDP4 Subnet Broadcasting : Assume SIPR = “192.168.0.10” & SUBR = “255.255.255.0”
{
/* set Broadcast Address, 192.168.0.255 */
Sn_DIPR[0:3] = {0xC0, 0xA8, 0x00, OxFF};
/* set Destination PORT Number, 5000(0x1388) */
Sn_DPORTR[0:1] = {Ox13,0x88};

goto 6.2.1 TCP SERVER: Sending Process with Sn_CR[SEND];

3
UDP6 All-Node Multicasting :
{
/* set destination IP address, FF02::01 */
Sn_DIP6R[0:15] = {OxFF, 0x02, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x013;
/* set Destination PORT Number, 5000(0x1388) */
Sn_DPORTR[0:1] = {Ox13,0x88};
goto 6.2.1 TCP SERVER: Sending Process with Sn_CR[SEND];
3

e Complete sending? / Timeout?
2/=) 6.3.1 UDP Unicast: Complete Sending? / Timeout?

* Finished? / CLOSE
2/=) 6.3.1 UDP Unicast: Finished? / CLOSE
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6.3.3 UDP Multicast

UDP Multicast = SFLES| & AIXFIL SELES] Multicast Group Off DATAS T &ste SAletAlo|Ct,
IPv4 O] A2, Multicast-Group Address 2= 224.0.0.0 - 239. 255.255.255 O| (&= :
IANA_Multicast_Address) =3t 0|0 CHS%[= Hardware Address + 01:00:5E:00:00:00 -

01:00:5E:7F: FF:FF O|C}. Multicast Hardware Address 73 A| St¢| 23 Bits & Multicast-Group
Address 2t =5|OF SICE (#Z, rfc1112)
IPvé O A<, Otz Figure 25 1t Z'0| Multicast-Group Address S X| &Lt

2f
UDP Multicast O] SZSE2 Figure 23 1t & StCt,

«—8 bits—|«4 bits+|«4 bits»

F Y

112 bits

h 4

11111111 | Flags | Scope Group ID

O(RIP|T

Figure 25 IPv6 Multicast-Group Address Format

Table 5 Parameters of Flags in IPv6 Multicast Address

Flags Description

0 always ‘0’

1 : Embedded RP

R 0 : No embedded RP

*If R=1", P must be ‘1’

1 : Based on Unicast Network Prefix

P 0 : Not based on Unicast Network Prefix
*If P=*1", T must be ‘1’

1 : Temporary address(Local assigned)

0 : Permanent address(IANA assigned)

Table 6 Definition of Scope in IPv6 Multicast Address

Scope Description

1 Node

Link

Subnet

Site

Organization

2
3
4 Admin
5
8
E

Global

* OPEN
Multicast-Group H =2} Sn_MR[MULTI|S Hd3st =, Sn_CR[OPEN]S &listCt
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UDP4 Multicast Mode 2| A2 IGMPv1 =& IGMPv2 € E3dl, UDP6 Multicast Mode 2| A2
MLDv1 2 E3l Multicast-Group O Join $tC}.

UDP4 Multicast Mode :
{
START :

/* set Multicast-Group Hardware Address, 01:00:5E:00:00:64 */

Sn_DHAR[0:5] = {0x01, 0x00, 0x5E, 0x00, 0x00, 0x64};

/* set Multicast-Group IP Address, 224.0.0.100 */

Sn_DIPR[0:3] = {OxEO, 0x00, 0x00, 0x64}

/* set Multicast-Group PORT Number, 3000(0x0BB8) */

Sn_DPORTR[0:1] = {0x0B, 0xB8};

Sn_MR[MULTI] = “1’; /* set UDP Multicast */
/* set IGMP Version

Sn_MR[MC] = ‘1’ : IGMPv1 |

Sn_MR[MC] = ‘0’ : IGMPv2 */
Sn_MR[MC] = “1’;

goto 6.3.1 UDP Unicast : OPEN(UDP Mode)

}

UDP6 Multicast Mode :

{

START :
/* set Multicast-Group Hardware Address, 33:33:00:AB:34:56 */
Sn_DHAR[0:5] = {0x33, 0x33, 0x00, OxAB, OxCD, OxEF};
/* set Multicast-Group IP Address, FF02::100:00AB:CDEF */
Sn_DIP6R[0:15] = {OxFF, 0x02, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00

0x00, 0x00, 0x00, 0x01, 0x00, OxAB, 0xCD, OxEF3;

/* set Multicast-Group PORT Number, 3000(0x0BB8) */
Sn_DPORTR[0:1] = {Ox0B, 0xB8};
Sn_MR[MULTI] = “1’; /* set UDP Multicast */
goto 6.3.1 UDP Unicast : OPEN(UDP6 Mode)

3

* Received DATA?
2/Z) 6.2.1 TCP SERVER: Received DATA?

* Receiving Process

2/=) 6.3.1 UDP Unicast: Receiving Process

e Send DATA? / Sending Process
2/=) 6.3.1 UDP Unicast: Sending Process

e Complete sending? / Timeout?
2/=) 6.3.1 UDP Unicast: Complete Sending? / Timeout?
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* Finished? / CLOSE
2/X) 6.3.1 UDP Unicast: Finished? / CLOSE

6.3.4 UDP DUAL

UDPD Mode 2 OPEN =l SOCKET 2 UDP4/UDP6 Packet & ZF &4=Alg &= QIC}
UDP4 DATA 2 UDP6 DATA &412 Z+Zt Sn_CR[SEND]2 Sn_CR[SEND6]2 2 &Al7tsdH, Lot
UDP4 DATA @} UDP6 DATA Z=+lEl packet O] PACKET INFO & E38| t&g £ QIC}.

UDPD 2| SXtSE2 Figure 23 10t S UG},

» OPEN
HOST = SOCKET n € UDPD Mode & M7 StC}.

UDP6 Mode

{
START :

Sn_MR[3:0] = “1110’; /* set UDPD Mode */

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

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

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

3

* Received DATA?
2/Z) 6.2.1 TCP SERVER: Received DATA?

* Receiving Process
UDPD Mode SOCKET & &L} O|AtO| Destination S 25 E UDP4/UDP6 Packet & F=AlgH %=

2!
A0, 4=AlEl DATA Packet 2 ‘PACKET INFO’?t &l SOCKET n RX Buffer Of X{ZHEICt,
HOST £ ‘PACKET INFO'S E3dfi #=Al=l DATA Packet 2| IP Version, & 24| Gl Destination
MEZ 50I3iC},

HOST & SOCKET n RX Buffer O|A HtEA| Figure 24 O HA[E A3t Z2 HHe=
Read S} OF LY,

228t UDP Packet O] SOCKET n RX Buffer 2| Free Size 2Ct 3 7L} Fragmentation & Z4<2,

S Packet 2 Discard EICt.

*PACKET INFO’ 0ff L3t X435+ A'F2 Figure 24 £f Table 4 £ &=

I |
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/* extract upper 2 bytes in PACKINFO */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = 2 bytes;

data_size = (destination_address[0] & “00000111” << 8) + destination_address[1];

/*
check UDP4 or UDP6 DATA Packet, extract Destination IP, Port, Size in PACKE INFO
*/
if(destination_address[0] & “10000000” == Q) /* UDP4 DATA Packet */
{
goto 6.2.1 TCP SERVER: Receiving Process with get_size = 6 bytes;
dest_ip[0:3] = destination_address[0:3];
dest_port = (destination_address[4] << 8) + destination_address[5];

3
else /* UDP6 DATA Packet */
{
goto 6.2.1 TCP SERVER: Receiving Process with get_size = 18 bytes;
dest_ip[0:15] = destination_address[0:15];
dest_port = (destination_address[16] << 8) + destination_address[17];
3

/* read UDP DATA */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = data_size;

3

* Send DATA? / Sending Process
2/X) 6.3.1 UDP Unicast : Send Data? / Sending Process

* Complete sending? / Timeout?
Z/=) 6.3.1 UDP Unicast: Complete Sending? / Timeout?

e Finished? / CLOSE
2/Z) 6.3.1 UDP Unicast: Finished? / CLOSE

6.3.5 Other Functions

6.3.5.1 UDP Mode SOCKET Options
UDP Mode SOCKET S OPEN &}= 10| A Sn_MR 2t Sn_MR2 £ E3lA SOCKET Option &

23eto.

* Destination Hardware Address by Sn_DHAR : Sn_MR2[DHAM]= ‘1’
ARP/ND-process 2 ‘d2f5t1 Sn_DHAR Ol X & & Destination Hardware Address & A& 3

UDP Packet & ™&SHCt.

* Destination Hardware Address by ARP : Sn_MR2[DHAM]= ‘0’
ARP/ND-process & 3l 253t Destination Hardware Address & AM23}0] UDP packet &

H&otot.

* Force ARP : Sn_MR2[FARP]= ‘1’
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Sn_CR[SEND] =& Sn_CR[SEND6]0| 2|3t UDP Packet T& A| OfCH ARP/ND-process S
Tl BT,

Sn_MR2[DHAM] = ‘1" QI B2 ARP/ND-process & F¥3}X|2t, Sn_DHAR = Destination

Hardware Address £ A} 3tC},

* Auto ARP : Sn_MR2[FARP]= ‘0’
ARP/ND-process & * 2R UDP DATA Packet 27X &St7Lt Destination O HZAE

B02 AHSHC,

6.3.5.2 UDP Block
UDP SOCKET n (Sn_MR[MULTI] = ‘0’)2 7|2™ 22 Unicasting, Broadcasting Packet s=4I=
K| SHX[2F, Sn_MR[BRDB] = ‘1’ Q! &%, Broadcasting Packet 2 Block PtLC}.
UDP SOCKET n O| Multicast SLEAS AFESt= FR(Sn_MR[MULTI] = ‘1°), 7|=2H 2=
Unicasting, Broadcasting, Multicasting Packet =412 X|2SHX|Et Sn_MR[UNIB] = ‘1’ ¢ &<,
Unicasting Packet & Block I, Sn_MR[BRDB] = ‘1’ Q| &%, Broadcasting Packet & Block $tC}.
UDP Block Options & Sn_CR[OPEN] = ‘1’ O|7Z10j| M°g%tCt.

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

UDP6Mode O|X1 Sn_MR[SMB] = ‘1’¢l &%, XHAO| =%t Solicited Multicast Packet =

Block $tCt.

6.3.5.3 Port Unreachable Block

Destination O] Open &|X| %2 Port 2 UDP Packet 2 M&3 AL, YEIH O Z Destination
A
o

e

o
Port Unreachable Packet & &%t O|= Port Scan &242| L
2|8 M Port Unreachable Packet &2 Block & %= RIC}.
UDP4 QI A= NET4MR [UNRB] = ‘1, UDP6 QI Z2+E NET6MR[UNRB] = ‘1’2 S35l Port

Unreachable Packet &2 Z+Zt Block $tC}.
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6.4 IPRAW

IPRAW + Internet Protocol Layer Of -&e|E CHAot &% Protocol(Z/=) IANA_Protocol

Numbers)a Table 7 0| A £ 0= Protocol EXIE X[ ST},
SOCKET n 2 IPRAW4 = IPRAW6 Mode 2 HA™E = USM Sn_PNR £ Sl ZtZ IPv4

Protocol field 2 IPvé Extension Header °| #f2 2™ =+ QUCH SOCKET n = Sn_PNR O
AL
T

™=l Protocol 0|2|2| CHE Protocol & AME3st0 SAlE

Table 7 Internet Protocol Supported In IPRAW Mode

Protocol | Number Semantic Support
HOPOPT 0 IPv6 Hop-by-Hop Option 0]
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
IPvé 41 IPv6 encapsulation 0]
ICMP6 58 ICMP for IPv6 0]
others - Other Protocols o

IPRAW4 Mode O|A Sn_PNR = ICMP Q1 Z 2, Destination 2| PING-Request O Ci$+ Auto PING
Reply & O O|& X|SIX| &OO, PING-Request Packet 2 IPRAW SOCKET n RX Buffer
Block 22 X ZfEICt

IPRAW6 Mode Of|A Sn_PNR = ICMP6 Q! A2, Echo Request, NA(Neighbor Advertisement),
NS(Neighbor Solicitation), RA(Router Advertisement)oﬂ CHSH W6100 2| Auto Reply Packet
ME2 ICMP6BLKR M2 S 2129l Packet & Block & = U2, Block El Packet 2|

Z2 SOCKET n RX Buffer O XZE|X| Q=C}.

Figure 26 2 IPRAW4/IPRAW6 Mode 2, Socket n 2| SZtSE0|LCt,
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NO
Figure 26 IPRAW Operation Flow
* OPEN

SOCKET n 2 IPRAW4/IPRAW6 Mode 2 A StC}.

IPRAW4 Mode :

{
START :

Sn_PNR = protocol_num; /* set Protocol Number */

Sn_MR[3:0] = ‘0011’;  /* set IPRAW4 Mode */

Sn_CR[OPEN] = “17; /* set OPEN Command */
while(Sn_CR != 0x00); /* wait until OPEN Command is cleared */

/* check SOCKET for IPRAW6 Mode */
if(Sn_SR != SOCK_IPRAW6) goto START;

3

IPRAW6 Mode :

{

START :
Sn_PNR = protocol_num; /* set Protocol Number(Next Header) */
Sn_MR[3:0] = “1001’;  /* set IPRAW6 Mode */
Sn_CR[OPEN] = “17; /* set OPEN Command */
while(Sn_CR != 0x00); /* wait until OPEN Command is cleared */
/* check SOCKET for IPRAW Mode */
if(Sn_SR != SOCK_IPRAW) goto START;

}

* Received DATA?
2}Z) 6.2.1 TCP SERVER: Received DATA?

W6100 - Hardwired Dual TCP/IP Stack Controller

104/140




@}Znet

* Receiving Process
IPRAW4/IPRAW6 Mode = olLt O|AO| Destination S Z5E| IP DATA Packet & F4lg £

o, Zt Destination 2| TtE2 <6 DATA Packet 2 Figure 27 = Figure 28 1 Z0|
“PACKET INFO”2} B SOCKET n RX Buffer Block Of XZECE “PACKET INFO”&
IPRAW4/IPRAW6 Mode Of [Tt2tA] Size X Parameters 7t Ct2O ST L2 Table 8 1t Table
9 0ff Mo|Z|0f QUC}. SOCKET n RX Buffer 2| Free Size 2Ct 2 Packet 2 Discard &/ HOST &
HFS Al Figure 27 EE= Figure 28 TH?|2 Read SiOF StCE.

6 Byte specified DATA SIZE in PACKET INFO——>
PACKET INFO *IPRAW DATA
DATA Length Destination IPv4 Address
* 2 Byte 4 Byte

* IPRAW DATA is only the size of DATA in Recevied Packet

Figure 27 Received DATA in IPRAW4 Mode SOCKET RX Buffer Block

Table 8 parameters of ‘PACKET INFO’ in IPRAW4 Mode
PACKET INFO Description

DATA Length *IPRAW DATA Length X &

Destination IPv4 Address Destination IPv4 Address (4 Byte)

«——18 Byte———«——specified DATA SIZE in PACKET INFO——
PACKET INFO *IPRAW DATA
Data L
IPv6 | ALL | MUL|GUA| LLA Destination IPv6 Address
length
< 5 bit >e—11 bit—>« 16 Byte———

* IPRAW DATA is only the size of DATA in Recevied Packet

Figure 28 Received DATA in IPRAW6 Mode SOCKET RX Buffer Block

Table 9 parameters of ‘PACKET INFO’ in IPRAW6 Mode

PACKET INFO Description
IPV6 IPve =40t 2, 1’2 27
ALL All Node Packet =419t &2, ‘1’2 427
MUL Multicast Packet =4lot 42, 1’2 H7H
GUA Destination Address 7} GUA 2| 42, ‘1’2 473
LLA Destination Address 7} LLA Q! 42, ‘1’2 &7
DATA Length *IPRAW DATA Length &%
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Destination IPv6 Address | Destination IPv6 Address (16 Byte)

IPRAW4 Mode :
{
/* receive PACKINFO */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = 6;

/* extract Destination DATA Size, IP Address in PACKET INFO*/
data_size = (destination_address[0] << 8) + destination_address[1];
dest_ip[0:3] = destination_address[2:5];

/* read UDP DATA */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = data_size;

3
IPRAW6 Mode :

{
/* receive PACKINFO */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = 18;

/* extract Destination Information, DATA Size, IP Address in PACKET INFO */
data_Info = destination_address[0] & “11111000”;

data_size = (destination_address[0] & “00000111” << 8) + (destination_address[1];
dest_ip[0:15] = destination_address[2:17];

/* read UDP DATA */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = data_size;

3

* Sending DATA? / Sending Process
M&E DATA Size = SOCKET n TX Buffer Block Size & ZXutg = i1, 4
0

DATA = MSS Ct9|2 AH LH+=0f H&THCL IPRAW6 Mode 2| MSS £ 146

M=l mss 2.t 2
2O 3A d™E

2 211, IPRAW Mode 2| MSS & 1480 2Ct 3 H™E =+ QiCt.

IPRAW4 Mode :

{
/* set Destination IP Address, 192.168.0.11 */

Sn_DIPR[0:3] = {0xCO, OxA8, 0x00, 0x0B};

goto 6.2.1 TCP SERVER: Sending Process;

}

IPRAW6 Mode :

{
/* set destination IP address, FE80::10D:FC:34A:EF90 */
Sn_DIP6R[0:15] = {OxFE, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00

0x01, 0x0D, 0x00, OxFC, 0x03, 0x4A, OxEF, 0x90};

goto 6.2.1 TCP SERVER: Sending Process;

}

e Complete sending? / Timeout?
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X Destination 2 29| M&O|L}, O[T Destination 1} CHZ Destination 2 2 DATA Packet
&g 42, DATA Packet & O|FO| ARP/ND-process & Z&stH, O IHO|A
Sn_IR[TIMEOUT] O] 2hdligt &~ Qo slT DATA packet = Discard EICt. IPRAW4/IPRAW6 =

UDP M 1:N SA2 X|¥SI2Z, Sn_IR[TIMEOUT](Z#Z) 6.7 Retransmission)O| 2 5IEH2tE

SOCKET 2 CLOSE &|X| %=L

{
/* check TIMEOUT Interrupt */
if(Sn_IR[TIMEOUT] == ‘1)
{
Sn_IR[TIMEOUT] = “1’;  /* clear TIMEOUT Interrupt */
goto Finished?;
}
3

¢ Finished? / CLOSE
o O|4& H'Y DATA 7} Ql= Z2 Sn_CR[CLOSE]Z SOCKET S CLOSE & %= Ct.

{
Sn_CR = CLOSE;  /* set CLOSE Command */
while(Sn_CR != 0x00);  /* wait until CLOSE Command is cleared*/
/* wait until SOCKET n is closed */
while(Sn_SR == SOCK_CLOSED);
3

6.4.1 Other Functions

6.4.1.1 IPRAW Mode SOCKET Options
IPRAW4/6 Mode SOCKET & OPEN St= 2HZ0A Sn_MR 1} Sn_MR2 £ S3lfA SOCKET Option

2 gyt

—

* Destination Hardware Address by Sn_DHAR : Sn_MR2[DHAM]= ‘1’
ARP/ND-process 2 ‘d2f5t1 Sn_DHAR Ol X & & Destination Hardware Address & A& 3l

IPRAW4 EE= |PRAW6 Packet & T &3ICt

* Destination Hardware Address by ARP : Sn_MR2[DHAM]= ‘0’
ARP/ND-process = &9l 2|53t Destination Hardware Address & AtE3I0| IPRAW4 £ =

IPRAW6 packet & & SHCt,

* Force ARP : Sn_MR2[FARP]= ‘1’
Sn_CR[SEND] =2 Sn_CR[SEND6]O 2|St IPRAW4 HE& IPRAW6 DATA X% Al Oict

ARP/ND-process & +&iStCt,
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Sn_MR2[DHAM] = ‘1" 2| A2 ARP/ND-process & +&3IX|Zt, Sn_DHAR 2 Destination

Hardware Address 2 A2 3HC},

* Auto ARP : Sn_MR2[FARP]= ‘0’
ARP/ND-process £ A HW IPRAW DATA Packet S7&3I7{Lt Destination O HZAE
402t =3Bt

— —

6.5 MACRAW

MACRAW Mode = Ethernet MAC & O| &%t DATA 412 HM35t0 2% SOCKET 0 ¢ &<,
A& 7hs3tet.

Sn_MR[MF] = ‘0’ QI &%, Ethernet PHY 2 =4IEl 2 E Ethernet Packet 2 43T},
Sn_MR[MF] = “1’Ql Z<%, Destination Hardware Address “} Broadcast, Multicast, Source

Hardware Address(SHAR) Q! Packet 2t Z=4ISHC},

Figure 29 = MACRAW SOCKET 0 2| SAtS 28 L ASIsICE

( OPEN )

NO

ol
-

Send DATA? Sending ||
Process

NO

o
-

0 < Finihed? >

YES

(Cao )

Figure 29 MACRAW Operation Flow

Receiving
Process

» OPEN
SOCKET 0 2 MACRAW Mode 2 ™ BICT

{
START :

SO_MR[3:0] = ‘0111°; /* set MACRAW Mode */
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/* MACRAW SOCKET Options */

/* SO_MR[MF] = “1’; /1 enable MAC Filter
SO_MR[UNIB] = “1’; /1 Broadcast Packet Block
SO_MR[MMB] = ‘1’; // Multicast Packet Block
SO_MR[MMB6] = “1’; /1 1Pv6 Packet Block */

SO_CR = OPEN; /* set OPEN Command */
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;

3

* Received DATA?
":‘;’I) 6.2.1 TCP SERVER: Received DATA?

* Receiving Process
MACRAW £ 3dfLt O|AO| Destination S ZEFE DATA Packet & AT £ UASH, Z

Destination 2| 7122 2|3l DATA Packet = Figure 30 It Z+0| “PACKET INFO”2t &7H| SOCKET
0 RX Buffer Block O XZH=ICt, HOST & BFEA| Figure 30 THPI2 Read $HCL

PACKET INFO MACRAW DATA
Real Data
Data Length
Destination MAC Source MAC ETH Type Payload
l«——2 Byte——>}«———6 Byte > 6 Byte———>(«—2 Byte—>«—46 to 1500 Byte—>

Figure 30 Received DATA Format in MACRAW

/* receive PACKINFO */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = 2;

/* extract Size in PACKET INFO*/
data_size = (destination_address[0] << 8) + destination_address[1];

/* read MACRAW DATA */
goto 6.2.1 TCP SERVER: Receiving Process with get_size = data_size;

3

* Sending DATA? / Sending Process
& E DATA Size & SOCKET 0 TX Buffer Size & =12t &= @110, MSS 2Lt 2 DATA & MSS

ES
CHRI(1512)2 A L0 HSojof $HCh 3 60Bytes 2Lt 22 42 60Bytes 2 Zero
Padding k|0 & EICEH

2/=) 6.2.1 TCP SERVER: Send DATA? / Sending Process

* Finished? / CLOSE
2/=) 6.3.1 UDP Unicast: Finished? / CLOSE
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6.6  SOCKET-less Command (SLCR)

SLCR Command = SOCKET At&810| ARP Request, PING Request, NS, RS S1} Z2 Request
Packet 2 M&SHCH ™S El Packet Off CiSH 82 SLIR 2 Soff &olg = Ao HdEHH
MHE A2 ¢ 3EHO| §l= 4% SLIR[TOUT]O| H-HBICt, AFX) 6.7 Retransmission

= A0 =dE = gen, BtEA| 3HE Command Off CHTH SLIR O] 2l

StZALL SLIR[TOUT]O| Z'dt | CtS Command & SHCY.

L 4

Configuration

A 4
SOCKET-less
Command

NO

SUCCESS I

<

NO

Figure 31 SOCKET-less Command Operation Flow

6.6.1 ARP
SLCR[ARP]= SLDIPR Off AH %=l Destination IP Address 2 ARP Request Packet S T &$HCt,

Destination 25 E ARP Reply 7t =4AlEl &%, SLIR[ARP]Zl HHEE|D ST Destination
Hardware Address = SLDHAR Of X Z&EICh THeF A-SE S A7t S SH2 F4EHK|

2ot 42 SLIR[TOUT]O| MBICt, AFX) 6.7 Retransmission

—

 Configuration
SLRTR 1t SLRCR 2 &dlf ™S AlZtS AHSID, SLIMR 2| ARP 3 TOUT Interrupt Mask £

-_—

X
o
AM73S|1, SLDIPR Of Destination IP Address & A& $HCt,

{
START :
/* set SOCKET-less Retransmission Time, 100ms(0x03E8) (Unit 100us) */
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//SLRTR[0:1] = {Ox03, OxE8};
/* set SOCKET-less Retransmission Counter, 5 */
//SLRCR = 0x05;

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

/* set Destination IP Address, 192.168.0.100 */
SLDIP6R[12:15] = {0xCO, 0xA8, 0x00, 0x64};

3

* SOCKET-less Command
ARP Command & Sl ARP Request Packet & T &HCt,

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

3

* Response?
Destination 2 25 E{ ARP Reply Packet 2 413 Z2 SLIR[ARP]7t HHEICt,

{
/* check ARP Interrupt */
if(SLIR[ARP] == ‘1”) /* received ARP Reply Packet */
{
SLIRCLR[ARP] = ‘1’; /* clear Interrupt */
goto SUCCESS;
3
else goto Timeout?;
3
* Timeout?

e

Destination S22 H Y E ™S AlZt S ARP Reply Packet 2 =418tX| £t 42 SLIR

[TOUT]O| Zedstct,

{
/* check TIMEOUT Interrupt */
if(SLIR[TOUT] ==1)
{
SLIRCLR[TOUT] = “1’; /* clear Interrupt */
goto END;
3
else goto Response?;
3
* SUCCESS

Destination Hardware Address = SLDHAR Of X Z&t=IC,

| {
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dst_haddr[0:5] = SLDHAR[0:5]; /* get Destination Hardware Address */
goto END;

6.6.2 PING
SLCR[PING]% SLDIPR Off AHEl Destination IP Address 2 ARP 5! PING Request Packet &
7. C

&L ARP Reply Packet 2F PING Reply Packet & =21t A2 SLIR[PING]7t MM &1 sl
Destination Hardware Address = SLDHAR Of X% =ICt,

aroF MMEl XY™E AlZE SQF ARP 2t PING Request Packet & F4MoHX| 23 &

4o

SLIR[TOUT]O| -HotCt, Z£ZX) 6.7 Retransmission

* Configuration

SLRTR 1t SLRCR 2 &8l MME Al7tS H7ESHA, SLIMR 2| PING & TOUT Interrupt Mask £
M5k, SLDIPR Of| Destination IP Address & A4 3L},

EESE PINGSEQR 1f PINGIDR 2 &3l PING Request Packet 2| Sequence Number 2t ID £

=3

nx
(o2}
rok

{
START :

/* set SOCKET-less Retransmission Time, 100ms(0x03E8)(Unit 100us) */
//SLRTR[0:1] ={ 0x03, OxE8};

/* set SOCKET-less Retransmission counter, 5 */

//SLRCR = 0x05;

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

/* set Destination IP Address, 192.168.0.100 */
SLDIP6R[12:15] = {0xCO, 0xA8, 0x00, 0x64};

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

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

3

* SOCKET-less Command
PING Command € S3dll PING Request Packet & &L},

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

3

* Response?
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Destination 2 25 E{ PING Reply Packet 2 413t A% SLIR[PING]O| H-SE=ICt,

{
/* check PING Interrupt */
if(SLIR[PING] == ‘1’) /* received PING Reply Packet */
{
SLIRCLR[PING] = “1’; /* clear Interrupt */
goto SUCCESS;
3
else goto Timeout?;
3

e Timeout? / SUCCESS
2/X) 6.6.1 ARP Timeout? / SUCCCESS

6.6.3 ARP6 (ND, Neighbor Discovery)

SLCR[ARP6]= SLDIP6R Ol 7=l Destination IP Address 2 ICMPvé NS(Neighbor Solicitation)
Packet 2 T&SHH, Ol= ARP-process 7|s3t &YSIE}. Destination 25 E{ NA(Neighbor
Advertisement) Packet & XISt AL, SLIR[ARP6]7} MM &1 8T Destination Hardware
Address = SLDHAR Of XMZECt Tref AFE MFS AlZH 3¢ S FASHK| X2

—

A SLIR[TOUT]O| -HBtCt, A£X) 6.7 Retransmission

* Configuration
SLRTR 1t SLRCR 2 &3l ™S AlZtS HESI1, SLIMR 2| ARP6 X TOUT Interrupt Mask &

A3t SLDIP6R Of| Destination IP Address £ A ™St}

{
START :

/* set SOCKET-less Retransmission Timer, 100ms(0x03E8) (Unit 100us) */
//SLRTR[0:1] = {Ox03, OxE8};

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

/* set Interrupt Mask Bit */
//SLIMR[ARP6] = “1’; /* ARP6 Interrupt Mask Bit */
//SLIMR[TOUT] = “1’; /* TIMEOUT Interrupt Mask Bit */

/* set Target IP Address, FE80::1D0:AABB:CCDD */
SLDIP6R[0:15] = { OXFE, 0x80, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00,
0x13, 0x22, 0x33, OxFF, OxFE, OxAA, 0xBB, 0xCC };

3

* SOCKET-less Command
ARP6 Command & S8 NS(Neighbor Solicitation) Packet 2 F&$HCt.

SLCR[ARP6] = ‘1’; /* set ARP6 Command */
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while(SLCR != 0x00) ; /* Wait until ARP6 Command is completed*/

3

* Response?
Destination S Z5E NA(Neighbor Advertisement) Packet & =2I9t ZSL SLIR[ARP6]7}

YL

{
/* check ND Interrupt */
if(SLIR[ARP6] == ‘1’) /* received NA Packet */
{
SLIRCLR[ARP6] = “1’; /* clear Interrupt */
goto SUCCESS;
3
else goto Timeout;
3
* Timeout?

ot

Destination S22EH HAFPE ™S AlZE St NA Packet 2 FAISHA| Z3t B2 SLIR

[TOUT]O| A stCt,

{
/* check TIMEOUT Interrupt */
if(SLIR[TOUT] ==1)
{
SLIRCLR[TOUT] = “1’; /* clear Interrupt */
goto END;
3
else goto Response;
3
* SUCCESS

Destination Hardware Address = SLDHAR O X Z&=ICt,

dst_haddr[0:5] = SLDHAR[0:5]; /* get Destination Hardware Address */
goto END;

6.6.4 PING6 (ICMPv6 Echo)
SLCR[PING6]2 SLDIP6R Off 7=l Destination IP Address 2 ICMPv6 NS(Neighbor Solicitation)

5! ICMPvé6 Echo Request Packet 2 & oFCt. ICMPv6 NA(Neighbor Advertisement) 2 ICMPv6
Echo Reply Packet & gt A2 SLIR[PING6]7}t A™ LD, ST Destination Hardware
Address = SLDHAR Of X ZEICH,

oo A™E IHHE A7 SOF ICMPv6 NA 2t ICMPv6 Echo Reply Packet 2 =4I6HK| 2ot

o}
4% SLIR[TOUT]O| U’4SICt, AAX) 6.7 Retransmission

* Configuration
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SLRTR I SLRCR 2 &3l MTE Al[ZhES 27831, SLIMR 2| PING6 R TIMEOUT Interrupt

Mask € H7d35t1, SLDIP6R Of Destination IP Address & & & SHC},

{
START :

/* set SOCKET-less Retransmission Timer, 100ms(0x03E8) (Unit 100us) */
//SLRTR[0:1] = {Ox03, OxE8};

/* set SOCKET-less Retransmission Counter, 5 */

//SLRCR = 0x05;

/* set Interrupt Mask Bit */
//SLIMR[PING6] = ‘1’;  // PING6 Interrupt Mask Bit
//SLIMR[TOUT] = “1’; // TIMEOUT Interrupt Mask Bit

3

/* set Destination IP Address, FE80::1D0:AABB:CCDD */
SLDIP6R[0:15] = { OXFE, 0x80, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00,
0x13, 0x22, 0x33, OxFF, OxFE, OxAA, 0xBB, 0xCC 3;

* SOCKET-less Command
PING6 Command £ S3ll NS Packet % Echo Request Packet & T &HCt,

SLCR[PING6] = “1’; /* set PING6 Command */
while(SLCR != 0x00) ; /* Wait until PING6 Command is completed*/

3

* Response?
Destination 2 22 E{ Echo Reply Packet & 28t AL SLIR[PING6]7} A =ICt,

{

/* check PING6 Interrupt */
if(SLIR[PING6] == ‘1’) /* received PING6 Packet */
{
SLIRCLR[PING6] = ‘1’; /* clear Interrupt */
goto SUCCESS;
3

else goto Timeout?;

3

* Timeout? / SUCCESS
/=) 6.6.3 ARP6 (ND, Neighbor Discovery) Timeout? / SUCCCESS

6.6.5 DAD (Duplicate Address Detection)
SLCRINS]= SLDIP6R Off A7H =l Destination IP Address 2 DAD(Duplicate Address Detection)

HAHUSS Ao

Oo=2 T oL
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M&stn Q9|9 Destination S Z5E DAD NA

NS Command £ £9%| DAD NS Packet & H&

Packet = 250

AP E|= Address O| 22 Source IPv6 Address £ At & = QiC}.
n

L

o
=

00

orop MYE YHE AlZH SO

IP Address & Source IPv6 Address 2 A28 = UL}, AX) 6.7 Retransmission

Ot2H2| Figure 32 = DAD Operation Flow & £ 0L},

START

Configuration

I

SLCR[NS] = '1'

NO

-
*

YES

YES
SUCCESs

Figure 32 DAD Operation Flow

 Configuration
SLRTR I} SLRCR 2 S MA =

2385t4,

1
x
Jal
of

o

SLDIP6R O Destination IP Address

SLIR[NS]7t ™= AL, Destination IP Address

= o[gj

—

2
HHX| 238} SLIR[TOUT]O| st AL, Destination

HE AZtS HEsta, SLIMR 2] NS 2 TOUT Interrupt Mask £

{
START :
/* set SOCKET-less Retransmission Timer, 100ms(0x03E8) (T, 100us) */

/ /SLRTR[0:1] = {0x03, OXE8};

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

/* set Interrupt Mask Bit */
//SLIMR[NS] = “1”; /* NS Interrupt Mask Bit */
//SLIMR[TOUT] = “1’; /* TIMEOUT Interrupt Mask Bit */
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/* set Target IP Address, FE80::1D0:AABB:CCDD */
SLDIP6R[0:15] = { OXFE, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x01, 0xDO, OxAA, 0xBB, 0xCC, 0xDD };

3

* SOCKET-less Command
NS Command £ S3l DAD NS Packet & H&3iCT

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

3

* Response?
Destination 2 25 E{ DAD NA Packet & =419t 4% SLIR[NS]Z7t A |0, SLDIP6R Off A&t

IP Address 2 Source IPv6 Address 2 A% 4= QiC}.

{
/* check NS Interrupt */
if(SLIR[NS] == ‘1’) /* received DAD NA Packet */
{
SLIRCLR[NS] = “1’; /* clear Interrupt */
goto Configuration;
3
else goto Timeout?;
3
* Timeout?

>

Destination SZ25E AP E ™S AlZ S DAD NA Packet = =4SHX| 23 AL SLIR

—

[TOUT]O| Zeitrt.

/* check TIMEOUT Interrupt */

if(SLIR[TOUT] ==1)

{
SLIRCLR[TOUT] = “1’; /* clear Interrupt */
goto SUCCESS;

3

else goto Response?;

3

e SUCCESS
SLDIP6R 0ff At Destination IP Address & Source Link Local Address £ At2% 4= QIC}.

LLAR[0:15] = SLDIP6R[0:15]; /* get Source Link-Local Address */
goto END;
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6.6.6 RS (Router Solicitation)
SLCR[RS]= Link Local All-Router Multicast Address(FF02::2) 2 RS(Router Solicitation) Packet =2

r

ox 0

F&StCt,  Router ZHE| RA(Router Advertisement) Packet S 218t AL SLIR[RS]Zt
|10 RA Packet 2| Prefix Length, Flags, Valid Lifetime, Prefix Lifetime, Prefix Address &
{ PLR, PFR, VLTR, PLTR, PAR Of MZECt Tref SEE I|HE At 528 3E

mjo

4 N ox
N

r=

StA| ot 4% SLIR[TOUT]O| H-ASHCEL, A£X) 6.7 Retransmission

START

Configuration

!

SLCRI[RS] ='1"

NO

SUCCESS

Figure 33 RS Operation Flow

*CAUTION : RA 71/ A/ Option Field 2/ ZI#1%| Type O/ Source Link-layer Address, -+ 217
Type 9/ Prefix Information(0x03) 9/ O} &2 PLR, PFR, VLTR, PLTR, PAR /2 2 &'E/X] 2H=L}
0/ Z-2 IPRAW6 SOCKET £ 0/&83}0] 85t ZtE = + 438t}

* Configuration
SLRTR, SLRCR & &3l SOCKET-less 2| MTES H7E5t2, SLIMR 2| RS & TOUT Interrupt

Mask & A7dTICt,

{
START :

/* set SOCKET-less Retransmission Timer, 100ms(0x03E8) (T, 100us) */

//SLRTR[0:1] = {0x03, OxE83;
/* set SOCKET-less Retransmission Counter, 5 */
//SLRCR = 0x05;

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

3

¢ SOCKET-less Command

RS Command & S3dl RS Packet & T &otCt.
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SLCR[RS] = “1’; /* set RS Command */
while(SLCR != 0x00) ; /* Wait until RS Command is completed*/

3

* Response?
Router 22 E{ RAPacket 2 I8t 4% SLIR[RS]Zt A EICE

{
/* check RS Interrupt */
if(SLIR[RS] == “1’) /* received RA Packet */
{
SLIRCLR[RS] = “1’; /* clear Interrupt */
goto Configuration;
3
else goto Timeout?;
3
* Timeout?
MHE XfME AlZH S Router ZFE RA Packet & FAIBHX| 23t ZL SLIR[TOUT]O|
ERCLUE S
{
/* check TIMEOUT Interrupt */
if(SLIR[TOUT] ==1)
{
SLIRCLR[TOUT] = “1’; /* clear Interrupt */
goto SUCCESS;
3
else goto Response?;
3
¢ SUCCESS

RA Packet 2| Prefix Length, Flags, Valid Lifetime, Prefix Lifetime, Prefix Address & ZfZf PLR,
PFR, VLTR, PLTR, PAR Of X ZtEIC},

{
Prefix_length = PLR; /* RA Prefix Length */
Flags = PFR; /* RA Flags */
Valid_Lifetime = VLTR; /* RA Valid Life Time */
Prefix_Lifetime = PLTR; /* RA Prefix Life Time */
Prefix_address[0:15] = PAR[0:15]; /* RA Prefix Address */
3

6.6.7 Unsolicited NA(Neighbor Advertisement)
SLCRINA]= AtAS] MZ2 Network ™MEE 22|7] Q8 Unsolicited NA(Neighbor

Advertisement) Packet & T&$ICt Unsolicited NA 2| Destination = All-Node Multicast
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Address Q! FF02::1 2 XI5 HHE|0 Target Address & SLPSR O [t2} LLAR EE= GUAR O]

Mgt

Unsolicited NA = 3E0| gl= HEfQl OAIX|O|H TEES gttt ZS SLIR[TOUT]O|

— — O

L=

Ot2H Q] Figure 34 £ Unsolicited NA Operation Flow & £ O &L},

f
START j
.

Y

Configuration

A 4

SLCR[NA] ="1"

Y

SLIR[TOUT] ='1'

Y

SUCCESS )

f

.

Figure 34 Unsolicited NA Operation Flow

 Configuration
LLAR EE+= GUAR Of HIP Address & XSt SLPSR 2 &6l Target Address O =0{&
Address & MEHSICE

OFX[2fO 2 SLIMR 2| TOUT Interrupt Mask S A $tct,

{
START :

if (Target Address is Link Local Address)
{
LLAR[0:15] = { OxFE, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x12, 0x34, 0x56 };
SLPSR = 0x10;

3
else /* Target Address is Global Unicast Address */
{
GUAR[0:15] = { 0x20, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x12, 0x34, 0x56 };
SLPSR = 0x11;

3

/* set SOCKET-less TIMEOUT Interrupt Masking bit */
SLIMR[TOUT] = ‘1’;
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¢ SOCKET-less Command
NA Command & 3} Unsolicited NA Packet & ™ & SHCt.

{
SLCR[NA] = “1’; /* set Unsolicited NA Command */
while(SLCR != 0x00) ; /* Wait until Unsolicited NA Command is completed*/
3
* Timeout

Unsolicited NA T&0| t2X|H SLIR[TIMEOUT]O| Z-dStCt,

{
/* check TIMEOUT Interrupt */
if(SLIR[TOUT] ==1)
{
SLIRCLR[TOUT] = “1’; /* clear Interrupt */
goto SUCCESS;
3
3

6.7 Retransmission

6.7.1 ARP & PING & ND Retransmission
ARP & PING & ND(Neighbor Discovery) Retransmission <2 Request Packet ™&0| CH®H

Destination 2| 2&0| 92 A2 i Packet O CHPE Retransmission O] ZHA4SICE, O]y
o

Retransmission 2 Destination 2| SE2 412 I77X| X|H =l RTR A|ZHOFCH SHE Packet =

_L

of

_—

M&sta, X8E RCR FFE X145t ME 22 oY Packet Of CHBH TIMEOUT Of

SASHT

—_

Retransmission TIMEOUT A|Zt(ARPro, PINGro NDro)2 CHS1t ZYCh,

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

TIMEOUTy,. = SLRTR or Sn_RTR
TIMEOUTcnt = SLRCR or Sn_RCR

Ex) TIMEOUTy,. = 2000(0x07D0), TIMEOUT ¢yt = 8(0x0008)
ARP1o= 2000 X 0.1ms X 9 = 1.8s

ARP7o2 TCP4 Mode 0 A1 Sn_CR[CONNECT], UDP4 2} IPRAW4 Mode O A{ Sn_CR[SEND] 12|20
SOCKET-less Command 2| SLCR[ARP]O| 2|3t ARP-Process O Al Destination 2| SEO| Sl&=
4 UM M, SLIR[TOUT] O|Lt Sn_IR [TIMEOUT]SZ ZHQISHCE,
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PING7o 2 SOCKET-less Command 2| SLCR[PING] S+ SLCR[PING6]0| 2|8t ARP-Process Of Af
Destination 2| 8E0| g AP LMSHLE ARP-Process O|Z Destination Z5£E PING

Reply 7t Sle 2% 2MSIH SLIR [TOUTISZ =HQISHLY,

ND;o = TCP6 TE= TCPD Mode OAl Sn_CR[CONNECT6]0 2|t UDP6, UDPD EE= IPRAWG
Mode O A Sn_CR[SEND6], 12|21 SOCKET-less Command 2| SLCR[ARP6], SLCR[NS], SLCR[RS]
O o/t ND 2O A| 2SI SLIR [TOUT]O|Lt Sn_IR[TIMEOUT]2 2 &+QISHCL,

6.7.2 TCP Retransmission

TCP Retransmission 2 SYN, FIN, DATA Packet 2 T1&3t =, Destination 22 R 8T ACK
Packet 2 TAISIX| 2ot AL WAHSICE SOCKET 2 Destination 2 2% E ACK Packet 2
Mg 7tR] XY E RTR A|ZtORCH O Packet 2 X{H&st:D, X|™HE RCR Z+E
sty MEst AL sllE Packet Off CHeH TIMEOUT & A A|ZICEH,

TCP Retransmission Timeout(TCPr)= CtS 1t ZCt.

M
TCPro = (Z (TIMEOUTy 4, X 2N) 4 ((TIMEOUTcny — M) X TIMEOUTMAXVAL)> x 0.1ms
N=0

N : Retransmission Counter,0 <N <M

M : TIMEOUTya x 2M+1D 65535 and 0 < M < TIMEOUTqy OIAM S| ZE[AZf
TIMEOUTys. = Sn_RTR

TIMEOUTcnt = SN_RCR

TIMEOUT yaxvaL: TIMEOUTyy x 2M

Ex) RTR = 2000(0x07D0), RCR = 8(0x0008)
TCPro = (0x07D0+0x0FAQ+0x1F40+0x3E80+0x7D00+0xFA00+0xFA00+0xFAQ0+0xFAQO) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms
= 318000 X 0.1ms = 31.8s

TCPro2 Sn_CR 2| CONNECT, CONNECT6, SEND, SEND6, DISCON Command Of 2|&f SA4s}0,
Sn_IR[TIMEOUT] S 2 ZOIstCt,
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6.8 Others Functions

6.8.1 System Clock(SYS_CLK) Switching
SYS_CLK 2 25MHz Lt 100MHz 2 &% & = QUSD{, SYCR1[CLKSEL]O|L}, PHYCR1[RST],
PHYCR1[PWDN] 2| A0 28| Switching EIC}t. Clock Switching O] Zdg A2 SYS_CLK Of

otdat & W7EX| CHZ|SHCE. (REE 8.4.1 Reset Timing)

SYCR1[CLKSEL] PHYCR1[RST] PHYCR1[PWDN] SYS_CLK(MHz)
0 0 X 25
0 1 0 100 (Default)
0 1 1 25
1 X X 25

6.8.2 Ethernet PHY Operation Mode Configuration
PHYCRO € E3dl PHY Operation Mode(Speed, Duplex)E Ad3}11, Ethernet PHY HW Reset

Ol HMEEICt, M= PHY Operation Mode £ PHYSR[5:3]2 Sdff &olgt = oM,

Ethernet PHY Link Up O|Z Link &Ef FE &= PHYSR[2:0]2 &°f =olg 4= RUCH

+

PHYCRO &7 O|ZFOf, PHYLCKR € Unlock 3tLCt.

Ex) PHY Operation Mode &7

PHY_10FDX :
{

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

/* Set PHYCRO 100/10BASE & Full/Duplex */
phy_mode = ‘000’ // Auto Negotiation
//phy_mode = ‘100’ // 100BASE-TX FDX
//phy_mode = ‘101  // 100BASE-TX HDX
//phy_mode = ‘110> // 10BASE-TX FDX
//phy_mode = ‘111’ // 10BASE-TX HDX
PHYCRO[2:0] = phy_mode;

/* PHY Reset Process */
PHYCR1[RST] = “1’;
Wait Tprsr;  // refer to 8.4.1 Reset Timing

/* PHYCRO & PHYCR1 Lock */

PHYLCKR = 0x00; // for Lock, write any value
/* wait until PHY Link is up */

while(PHYSR[LNK] != ‘0’);

/* read PHYSR */
If( (PHYSR[5:3] == phy_mode) ) SUCCESS;
else FAIL;

3
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6.8.3 Ethernet PHY Parallel Detection

Link Partner 7} Auto-negotiation

Detection 2

*CAUTION 10F/10H £} Z'0/ Duplex Mode 7} ZA/31X] 2=

o

=

& Link & &-gotrt.

x| 5HR| ore

7c:>|

2, WZE Ethernet PHY &

Parallel

&2 Network && Xfefe/ &2/

g+ ot
Link Partner | o 10H 10F 100H 100F
PHY
Auto \\\ 100F | - 10H| - 10F| ~_ 100H| - 100F
100F . |[10H ~ |[10H ~ |100H | 100H
Manual . OH| . 10H| . 10F| S
10H 10H - |10H - [10H ~_ ™~
Manual o OH| . 10H| . 10F| S
10F 10F - |10F - [10F ~_ ™~
Manual o 100H | Ny . 100H | 100F
100H 100H ~__ “ [100H | 100F
Manual o 100H | Ny ~ 100H |~ 100F
100F 100F ~__ “ [100F | 100F

6.8.4 Ethernet PHY Auto MDIX
Ethernet PHY & Auto-negotiation(PHYCRO[MODE2] = ‘0’)& At

mot

22 Auto-MDIX £

-

2
o

K| 5tH, Symmetric Transformer(Figure 43 Transformer Type)E A&t}
OJ.

7oL
oT 1=

Auto-negotiation & ALESHA| = Z Auto-MDIX & X|RISIX| Y282 Cross UTP Cable

= ArESto

£ Node ZF 0/=
afct.

Jop
Mo

*CAUTION : Link & Cross

g O A& It

2f Node 2f&£ Auto-MDIX £ X/&/g &2, Straight
UTP Cable

6.8.5 Ethernet PHY Power Down Mode
PHYCR1[PWDN] = ‘1’ 2 MAXN% Z2 Ethernet PHY = Power Down Mode Z ZIQ5}H,
SYS_CLK 2 25MHz 2 HZAEICH

Ethernet PHY &= Normal Mode £ 7!

PHYCR1[PWDN] = ‘0’2 &3 ZL S, SYS_CLK 2
L=

SYCR1[CLKSEL] M780f et Z7FEICt. 2£X) 4.1.5 SYCRT (System Config Register 1)

Enter Power Down mode :

{
/* PHYCRO & PHYCR1 Unlock */

PHYLCKR = 0x53;

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

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

/* wait until clock is stable switched */
Wait Tpgst; // refer to 8.4.1 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 Tpgst; // refer to 8.4.1 Reset Timing

/* wait until Clock is switched 25 to 100MHz*/
Wait Tir; // refer to 8.4.1 Reset Timing

6.8.6 Ethernet PHY’s Registers Control
Ethernet PHY 2| Register 2 YHIX S Z MDC/MDIO(Management Data Clock / Input Output)
Interface & E3H Access EICt. W6100 2 MDC/MDIO Controller & L{Z&SID U2, HOST =

PHYDIVR, PHYRAR, PHYDOR, PHYDIR, PHYACR 8 £3dlf Control & %= QIC}.

otz el Figure 35 &= MDC/MDIO Write Control Flow & LtEFHCE,
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h 4

Config PHY Addr

h 4

Config Input Data

) 4

Write Access

i
*
r

(oo )

Figure 35 MDC/MDIO Write Control Flow

* Config PHY Register Address
PHYRAR Of Write Access 5}2{= PHY Register Address & X{Z}StCt,

{
START :
/* set PHY Register Address into PHYRAR */
PHYRAR = 0x00; /* BMCR Address is 0x00 */
}

¢ Config Input Data
PHYDIRO & PHYDIR1 £ E3ll PHY Register O Write & 16bits Data S X Z$tCt.

PHYDIR1 O = t9| 8bits Data & A &St PHYDIRO O St 8bits Data & X & SHCL.

{
Data = 0x8000; /* set RST bit in BMCR */
PHYDIR1 = (Data & OxFF00) >> 8; /* set upper 8bits Data */
PHYDIRO = Data & Ox00FF; /* set lower 8bits Data */
3

* Write Access / Complete?
PHYACR 2 ‘Ox01’2 H7S}H, PHYRAR Off X|dEl PHY Register & PHYDIR 2 &3l Write

Access 'Lt 28 2 A}& Clear =L,

PHYACR = 0x01; /* set Write Access */
while(PHYACR != 0); /* wait until MDC/MDIO Control is complete */

3
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Ot2{ 2| Figure 36 2 MDC/MDIO Read Control Flow & L}EHHACE,

(=)

Config PHY Addr

L

Read Access

~
-
r

Read Output Data

L

(oo )

Figure 36 MDC/MDIO Read Control Flow

* Config PHY Register Address
PHYRAR Of Write Access 5}2{= PHY Register Address & X{Z}StCt,

{
START :
/* set PHY Register Address into PHYRAR */
PHYRAR = 0x01; /* BMSR Address is 0x01 */
3

* Read Access / Complete?

PHYACR S ‘0x02’2 H735}H, PHYRAR O X|7ZEl PHY Register & PHYDOR & &3l Read

Access StC}, 2t2 & Xl Clear = C},

PHYACR = 0x02; /* set Read Access */
while(PHYACR != 0); /* wait until MDC/MDIO Control is complete */

* Read Output Data
Read Access 7 2t2 Z|H PHY Register af2 PHYDORO,1 O A% EICt,

PHYDOR1 2 42| 8bits Data 7} A% Z|11, PHYDORO 0= 3}2| 8bits Data 7F A &t=ICt.

Data = (PHYDOR1 & OxO00FF) << 8;  /* get upper 8bits Data */
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Data = Data + (PHYDORO & OxOO0FF); /* get lower 8bits Data */

3

6.8.7 Ethernet PHY 10BASE-Te Mode

W6100 Ethernet PHY & 10BASE-Te Mode £ S2tgt o= QYo dHutsie ofgfet ZCt.

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

/* Enable Auto-negotiation */
PHYCRO[MODE2:MODEOQ] = ‘000’;

/* set PHY Te Mode */
PHYCR1[TE] = ‘17;

/* PHY Reset Process */
PHYCR1[RST] = “1’;
Wait Tprst;  // refer to 8.4.1 Reset Timing
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7 Clock & Transformer Requirements

7.1  Quartz Crystal Requirements.

Table 10 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(Rg) External resistor 1™ Q
Startup time W6100 Reset 60 ms
Trans-conductance(gm) 8.43 mA/V
Gain Margin (gainmargin) gainmargin = 8m/ Gmerit 6.99 dB
Co" : The Packaging Parasitic Shunt Capacitance.

C.V : Load Capacitance. eq) CL = (Cu1 X Ci2) / (Cu1 X Cr2) + Cs
Cu1, Crz2 : External Capacitances of the circuit connected to the crystal (Typically, Ci1 = Cr2)
Cs : Stray Capacitance of printed circuit board and connections.
gmerit : Oscillator loop critical gain. eq) gmait = 4 x (ESR + Rext) x (21F)? x (Co + C1)?
ESR™ : Maximal equivalent series resistance. eq) ESR = Rm X ( 1 + Co/CL)?
Rext : Resistor for limiting the drive level(DL) of the crystal.
DL™ : The power dissipated in the crystal. Excess power can destroy the crystal.
RF? : Feedback resistor.
e Co, C., ESR and DL are provided by the crystal manufacturer.
e  The W6100 has no feedback resistor. Therefore, it must be inserted outside.
* Crystal 2|2 ofefet &2 dAlez ZEE EFIC}
[ CLK_25M
L
XSC| W6100 _XSCO
Re
F RExt =
XTAL Model ( -0~ )
——rr AAA \/_{ l—
L, i Rm Cn
|
| Co
CLl CLZ
B v
Figure 37 Quartz Crystal Model
Table 11 Crystal Recommendation Characteristics
Parameter Range
Frequency 25 MHz
Frequency Tolerance (at 25°C) +30 ppm
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Shunt Capacitance 7pF Max
Drive Level 500uwW

Load Capacitance 8pF

Aging (at 25°C) +3ppm / year Max

7.2  Oscillator requirements.

Table 12 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 Voltage 1.08V | 1.2V | 1.32V
Aging (at 25°C) +3 / year Max ppm

7.3 Transformer Characteristics

Table 13 Transformer Characteristics

Parameter Transmit End Receive End
Turn Ratio 1:1 1:1
Inductance 350 uH 350 uH
PHY-side RJ45-side PHY-side RJ45-side
TD+ TX+ TD+ 316 TX+
3¢ L. 3¢ Lo
TCT : E == || CMT TcT o]|[s e —
TD- 3liE [ ™  TD- 0 W [ R
1:1 LR CMT
RD+ | | 1 RX+ RD+ S1IE RX+
== ”_ CMT RCT j|: =L“‘J
RD- m~ S RX- RD- 3 '_/JM]—RX_
Asymmetric Transformer Symmetric Transformer

Figure 38 Transformer Type

W6100 - Hardwired Dual TCP/IP Stack Controller 130/140



@}Znet

8 Electrical Specification

8.1  Absolute Maximum ratings

Table 14 Absolute Maximum ratings

Symbol Parameter Rating Unit
Voo DC Supply voltage -0.5t0 4.6 \"
ViN DC input voltage -0.5to 4.6 \"
Vout DC output voltage -0.5to0 3.63 \"

Iin DC input current 20 mA
Top Operating temperature -40 to +85 °C
Tomax Maximum junction temperature 125 °C
Tste Storage temperature -65 to +150 °C

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

damage.

8.2  Absolute Maximum ratings (Electrical Sensitivity)

Table 15 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 2000 \'%
model) 883F Method 3015.7
Electrostatic discharge | TA=+25°C
Vesp MM voltage (man machine conforming to JEDEC 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 16 Latch up Test
Test Condition Class Maximum value Unit
Current > +100 mA
TA = +25 °C conforming to JESD78
Voltage > 1.5*Vpp \"
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8.3

(Test Condition: Ta = -40 to 85°C)

DC Characteristics

Table 17 DC Characteristics

Symbol Parameter Test Condition Min Typ Max Unit
Vop Supply voltage Apply VDD, AVDD 2.97 3.3 3.63 \'
Vi High level input 2.0 v

voltage
Vi Low level input 0.8 v
voltage
Schmitt trig Low to .
Vr. | High Threshold ’;:L;”p“ts except Analog | ¢ | 44 v
point
v Schmitt trig High to | All inputs except Analog 1.6 2.0 v
™| Low Threshold point | PINs : '
T, | Junction 40 | 25 | 125 | °C
temperature
Input Leakage
I Current +1 +10 uA
Rpy Pull-up Resistor 40 75 190 Kohm
Rep Pull-down Resistor 40 75 190 Kohm
V. Low level output IOL = 4.0mA ~ 16mA 0.4 v
o voltage All outputs except XO )
v High level output IOH = 4.0m ~ 6mA, 24 v
oH voltage All outputs except XO ’
Supply Current VDD=3.3V, AVDD=3.3V,
Iop1 (Normal operation . 132 mA
Ta=25°C
mode)
Subply Current PHY Power Down mode,
loz PPYY VDD=3.3V, AVDD=3.3V, 13 mA
(Power Down mode) Ta=25°C
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8.4  AC Characteristics
8.4.1 Reset Timing

i Reset i Normal i Low frequency E Normal
i state | state | state | state
il Trst 'E i i‘m’i ET i
RSTn ‘ f | P P
: T | L |
Internal | : / : i i :
Reset l i — Tenst N
Clock Switch® E E { : \ E
= | - k|
100Mhz Clock 25Mhz Clock 100Mhz Clock
Figure 39 Reset Timing
Table 18 Reset Table
Symbol Description Min Typ Max
Trst Reset Time 350 ns 580 ns 1.0 us
Tsta Stable Time 60.3 ms
Fast to Low Time by SYCR1[CLKSEL] 100 ns
T Fast to Low Time by PHYCR1[RST] or 300 ns
PHYCR1[PWDN]
PHY Auto Reset Time 0.6 ms
TersT PHY Power Down Time 200 us
Clock Switch Time 200 ns
Low to Fast Time by SYCR1[CLKSEL] 100 ns
Ti Low to Fast Time by PHYCR1[RST] or 100 s
PHYCR1[PWDN]

*COMMENT: PHY Power-down Mode has Tr and T.r (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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8.4.2 BUS ACCESS TIMING

8.4.2.1 READ TIMING
TEn §
T | | Tac M=
k" ] T= !
CsSn ] 7
(I I
i Tapoas ! ' ' ; '
— '1 |
RDn H I Tro e Toon ;
: i J A W—
ADDR[1:0] _( i )_( )7
1i L. Toatas ’[ g‘l r"
DAT[7:0] 4 : , Valid Data Valid Data
: ! % J
Figure 40 Bus Read Timing
Table 19 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 Ons
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
8.4.2.2 WRITE TIMING
Tean ,
i Tcw : | Twe H
_\‘i“_’i Tes E._P
Csn ‘1. H i
i ; / i : :
T . ( f
WRn _\Fﬂ' Twa of Tw:n_\_l
. ; J—
ADDR[1:0] 4( ; E )_( )_
: Toaran :
DAT[7:0] 4( * ¥ )——( )7

Figure 41 BUS Write Timing
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Table 20 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 0 ns

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

8.4.3 SPI ACCESS TIMING

: : P b Tes
SCLK \ T / \
IT.JS {Tow . :L i
MOSI X )W{ 7
' ' e T . ;
MISO HI-Z H } HI-Z
Figure 42 SPI Access Timing
Table 21 SPI Access Timing
Symbol Description Min Max Units
Fscik SCLK Clock Frequency 70 MHz
Tess CSn Setup Time 3 SYS_CLK ns
Tes CSn Hold Time 2 SYS_CLK ns
Tes CSn High Time 2 SYS_CLK ns
Twh SCLK High time 6 ns
TwL SCLK Low Time ns
Tos Data Setup Time 3 ns
Ton Data In Hold Time 3 ns
Toi Data Invalid Time 7 ns
8.4.4 Transformer Characteristics
Table 22 Transformer Characteristics
Parameter Transmit End Receive End
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Turn Ratio 1:1 1:1
Inductance 350 uH 350 uH
PHY-side RJ45-side PHY-side RJ45-side
TD+ i L] TXs+  TD+ 3¢ L] TX+
TCT i“é == ”$CMT TcT :H: —
TD- 3Is l [ TX- TD- - S ’—/\_I I—Tx.
1:1 1:1 CMT
RD+ L] _ RX+ RD+ " W RX+
= jH: CMT RCT :H: 2
<= all>
RD- I l A slie RX RD- 3 '_/\_IVW]—.RX_
RCT 1:1 1:1 CMT

Asymmetric Transformer

Symmetric Transformer

Figure 43 Transformer Type

8.45 MDIX
W6100 & Auto-Negotiation Mode Q! 42, Auto-MDIX £ X|/BHC},
85  POWER DISSIPATION
Table 23 Power Dissipation
(Test Condition: VDD=3.3V, AVDD=3.3V, Ta = 25°C)

Condition Min Typ Max Unit
100M Link 98 115 mA
10M Link 112 265 mA
10M-Te Link 75 190 mA
100M Unlink(& %) 50 199 mA
10M Unlink(& ) 26 170 mA
10M-Te Unlink(& %) 26 130 mA
Un-Link
(Auto-negotiation mode)(& %) >0 199 mA
Power Down mode 14 20 mA
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9 Package Information
9.1 LQFP48

D

D1

]

fonnonnann
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™
o

GAGE PLANE F
SEATING PLANEgg%—

L
LT
Table 24 LQFP48 VARIATIONS (ALL DEMINSIONS SHOWN IN MM)

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
L1 1.00 REF
6 0° 3.5° 7°
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NOTES:

1. JEDEC OUTLINE:
MS-026 BBC
MS-026 BBC-HD (THERMALLY ENHANCED VARIATIONS ONLY)

2. DATUM PLANE [ 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.
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9.2 QFN48

D2

C0.35X45"

¥ ‘ 48
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Table 25 QFN48 VARIATIONS (ALL DEMINSIONS SHOWN IN MM)

SEATING PLANE

v
v

b
[&]o.08 mAx.]C] -l
|

o

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
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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10 Document Revision History

Version Date Descriptions
Ver. 1.0.0 1FEB2019 Initial Release
Ver. 1.0.1 7MAR2019 1.Modified Power Dissipation (in 8.5 POWER DISSIPATION )
Ver. 1.0.2 15MAY2019 l,iax?,(j,,d;:, rﬁ;\?;(r:rgnsl;m junction temperature (in 8.1 Absolute
Ver. 1.0.3 80CT2019 Modified Hyperlink about “Clock Selection Guide” in page 13
Ver. 1.0.4 280CT2019 Modified MACRAW Mode Value from ‘0100’ to ‘0111’
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